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Index  to  Machinery 


£ng.  Shop. 


AliraliaiiiHcn,    oil...    riiK..nMl    <.f iUL'       CIO 

Aorldent,    A    I'c.iillnr.      J..I111    A.    ('..ok .'•|H7       4();i 

Accldi'iit     rri'Vfiitidii,      Itccor.liiiK     .M.'tiior- 

anda    on     -•">'        '"' 

A.-.i.lPiit      rrcvcnil .Slat.-      Laws     on. 

.Man. Ills    y.     Iliilt.m Hm 

A.-i'li's.    Wllllaiii    .Sloaiic.    IVrsonal    of TUl       .'.ori 

Anne   Maclilii.-r.v   Ci..: 

S.'Hii  Antoliiall.-    Nut    TaiUMTs 41!!l       :;!« 

A. Ml.-    Ma.-liinr   ■I1...I    Co.: 

A.nu'    I'Mat    Tiirr.-t    l-atlic 240       100 

A.klln   StanipInK   Co.: 

Drawing    anil     ForinlnK    an     Autoiiiolilli: 

Clutili   Cimi'    ISL'       120 

Adills.    William    II.: 

A    PliMi    for    llfvi-l.Ml    H.lKi's r.02       ;i4'-' 

AilTcrtlsiriK   in   thi-   rriifrssli.iis.      .Naviiliis.   7«5       r.4.-> 
Ailvi'rtlslns       I'.isslliillti.'s       of       Moving 

I'lcturps     5'JS       30H 

Aeronautic  Aohlcvi'incnts,   I'rl/.uN  for  Com- 

potitions    lii-latiiiK    to 904 

A.'roiiaiiti.-s    lnstilnt.ll    liy    iMa.ssa.liusi'tta 

Instltntr   of   ■r.ilin.ilogy,    Conrscs   in OKI       Ii77 

A.Toplanp,    Cnrtiss    Trans  Atlantic 1002       (1«!) 

Ai-rnplanc    Kxp.isltion.    'nic    I'aris !'.10       3r>0 

Aeroplane.     Olant      Knssian .^04 

Aeroplanes    of    Wright    Co 0;!9 

Air  Brake  Tests,    Tcnnsylrania    Kailroad..  015       4:il 

Air    Compressors     •. .  .  .1002       ODH 

Air    Compressors,     Ingersoll  Kami SO.'J       021 

Air   llar.i.-ning   Kixtur.'    for  T..0I   Dressers.   ;«)8       204 

Air.    I'roduetion    of    l,ii|iiid GliO       4.'i2 

Air,    To    Itemovc    Oil     Va|...r     from    Com-  _ 

pressed      787       .'.47 

Akron  (!ear  &   Unglneering  Co.: 

Akron     Mnltl  cone    Cluteli 1086       7.%0 

Akslmn.    (ieorge: 

Attaehment    for    Comhlnatlon    Set .'iOC       202 

Albert,   V.   D. : 

F'nnchlng     Machine     Krames .".00. 

Albion: 

Turret  Lathe  Set    I'p   for  a  Small  S.-rew     .".l         27 
Alden,   John    I..: 

Calculation    of    Stresses    in    Automobile 
Front    A.\les     ;i8i) 

Adjustable  Cam  Shaft  and  Timer  Drive.   0."i7 
Alert   Tool   Co.: 

Alert     Holler     Manilr.ls 2;i:t        l."..'! 

Alexander.    H.    I'.: 

Worm    nobbing    Attachment    fur    Auto- 
matic   Screw     Machines 0:!4       4.50 

Allen   Mfg.   Co.,    Inc.: 

Socket    Fillister    S.rew 004       420 

Allen,    O.    L.: 

A    Uapld    Uetapping  Wren.li 224       144 

Allen,   Walter  ('..    P.Tsonal  of 814       .">74 

Allen  Wrench  &  Tool  Co.: 

Friction    Socket     Wr.'iich 522       M:i 

•■Alligator   Skin"    Kffect    on    Drawn    Sh.'et 

Metal,    Cause    of    7.-.8 

Alloy: 

Combination    IleatTreating    Fnrna.i'.  . . .   1.40 
Allov.      Metal      Cork— A      Light      Welglit 

Metal     021       040 

Alloy    Steel    Gears    in    Machine    Tool    Con- 
struction      1020       722 

Alloys    of    Aluminum    and    Zinc Olil       0"9 

Alloys,    Coloring    Non-Ferrons    M.'tals   and. 

E.   F.    Lake 27 

Alloys,    Nomen.dature    of 802       oCS 

Almond  Mfg.   Co.: 

Post     Type     Kadial     Drill 004       0 12 

Alter,    U.    S..    Personal    of 100.5       701 

AlternatingCurrent     .Machinery     Troubles. 

E.  O.   Lof. 

1    204 

2   28.'! 

Alton,   W.: 

Friction    Driven    Tower   S.iew-drivcr.  . . .     !)0         00 
Drawing    in    a    Singi.' Acting    Press 407       3:17 

Aluminum,      Hri.iuetting      Hra.ss.      Hronzc 

and     411       27.5 

Aluminum     Cheapening     731       5L5 

Aluminum  Consumed  in  U.  S.   During  1913  803       .5<;3 

Aluminnni,    Methoil    of    Dissolving 730       r>23 

Aluminum    and    /inc.    Alloys    of O'il       Or.i) 

American    Drafting   Furniture  Co.: 

Draftsman's    ("liest     33.5       231 

"American    Madiinist"   Tiieater   Party....   248       108 

American   Milling  Machine  Co.: 

Milling   Machine    444       308 

American    Museum    of    Safety,    Awar.l    of 

Medals    lly    the    113       277 

American   Pulley   Co.: 

Manufacturing     "American"     Steel    I*ni- 

leys      0J3       430 

American    Rallwa.v   Master    Mechanics    As- 
sociation,    Annual     Convention     of     M. 

C.    B.    and    '.)84       080 

American      Society      of      M     ''anleal      En- 

gineers.    Spring    Meeting  the 1002       698 

"Amerlinn"     Steel     PuP            .Manufactur- 
ing.      Franklin     D.    .Ton.  023       439 

American   Tool    Works   C... : 

American     Heavy    Servi.-.'    Shaper 887       61.5 

American   Swiss   File   &   Tool   Co.: 

"Wavecut"     File     90.5       63.1 


Eng.  Shop. 

Il.n.'li    Filing    Machini- 900       634 

Angla.la,    Joseph,     Personal    of 2.54       174 

Anglis    of    Angle    Beam    Sliear    BlaileH 230       1.50 

Aiigl.s     of     Angle     Beam     Sln-ar     Blades. 

Jaiii.s    linrk.'     500       340 

Aiigi.s     (if     Angle     Beam     Sliear     Bludes. 

J.    M.    Il.iiry    581       397 

Angular      Settings,       Disk       and       Square 
Method     of     Determining.       Guy     II. 

Gardner    128 

Annealing     Steel     Castings 1003       727 

Aniils,    Husscll    K.: 

Cutting    a    Spiral    on    a    l.i.ilg.'    &    Ship- 
ley    Lath.'     083       407 

Antifriction    Bearing    Metals    for    Various 

Pressures    547       387 

Apprentice    Boys,    Book    Agents    and.      G. 

W.  Jager    079       462 

Apiirentice    In.lnstrlal    ScIkk.I,     Woods 315       211 

A.iultanla,    The    Turbines    tor    tile 489       329 

Arbors    and    Methods    for    Turning    Opera- 
tions,    Work    Holding 81         .57 

Arbor  for  Bevel  Gear  Shaper,  Special.     C. 

Bo<>lla    580       402 

Arbor    Press,    Portable 1002       008 

Arbor     Presses,      Fames 907       03.5 

Arbors  for  Secojid-Operatlon  Work.     Albert 

A.    Dowd    11-5 

irbor.     Grant     Internal     Grip 420       290 

Archdalc  &   Co.,    Ltd..   Messrs.   J.: 

Centralized   Control    Uadial   Drilling  Ma- 
chine         014       430 

Argentina,    Trade    Marks    in 904 

Arm,    Universal    Swiveling    Facing 613       429 

Armature  Disk  Tools,  One-Piece.     Douglas 

T.    Hamilton     350       2.52 

Armature  Disk  Tools,   One-Picce 579       395 

Armature     Manufacture,     Sur-press     Dies 

for.      Fred    K.    Hudson 936 

Armature     Shafts,     Machining 4.55       319 

AmistrongBlum   Mfg.   Co.: 

High-Speed     Hacksaw     613       429 

A.    S.    M.    E.,    Annual    Meeting   of   the 412       270 

A,  S.  M.   E.,  December  Meeting  of  the 337       2.33 

A.    S.    M.    E.    Meeting   in    Worcester 232       1.52 

4.   S.    M.    E..    New   Size  Journal 510       3.50 

A.     S.     M.     E.     Standard    Screws,     Drilled 

and      Punched      Holes      for.        C.       F. 

Scribner     1071       735 

Association,     Westinghousc     Electric     Vet- 

Athol  Machine  Co.: 
Vise    Taper    Attachment 519       3.59 

Atkins  &  Co.,    E.   C. : 

Improved    "Kwik-Kut"    Ma.-hin.'s 718       .501 

Atlas  Car  &  Mfg.  Co.: 

Storage    Battery    Truck 335       231 

Attachment  for  Combination   Set.      George 
Ak.sban    306       202 

Attadiinent.    Back-cutting    1097       701 

Attachment,      Whit.onib-Blasdell      Believ- 
ing     1094       7.58 

Aurora   Tool  Works: 

High-Speed     Drill     703       487 

20-inch    Prill     992       088 

Autogenous,    see    also    Welding. 

Automatic  Drill  Chnck  Corp.: 

"Qulctite"     991       687 

.\utomatic     Features     on     Machine     Tools. 

Edson    R.     Norris 2.50       170 

Automatic     Feed     Mechanism      for     Small 

Brass    Cups.       Lawrence    Fay 779       .539 

Automatic  Machinery  for  Dangerous 
Work    360      2.56 

Automatic  Square  Double  Seaming  Ma- 
chine       804      504 

Automatic   Screw   Machine: 
See   Screw   Machine. 

Automobile   Building.    Moving  Pictures  of.   578       394 

Automobiles,    Census  of   World's 277 

Automobile     Clutch     Cone,     Drawing     and 

Forming.       Douglas    T.     Haniilton 182       120 

Automobile  Cylinder,  Kepalring  an.  J. 
n.    Clarke    408      272 

Automobile     Cylinders,     Test    Gages     for. 

B.    n.    Pratt 399       263 

Automobile  Engine  Cylinders.  Boring  and 
Beaming     740 

Automobile  Engineering  as  a  Career 780       .540 

Automobile  Engineers  and  Standardiza- 
tion,   The    Society    of 6.50 

Automobile    Engineers.    Society    of 337       2.33 

Automobiles,   Fool-Proof    183       127 

Antomobilc  Front  Axles.  Calculation  of 
Stresses  in.     Jolin   Ty.   Alden 389 

Automobile  Front  Axles,  Forging  and 
Machining     287 

Automobile    Manufacture,    Economy    In 190       134 

intomnbilps.  People  Killed   During  1913  by  051! 

Automobile  Bear  Axle  Design.  K.  W. 
Najder     30 

Automobile    Bear   Axle   Design.      M.    Terry  406       270 

Automobile    Tires,    Centrifugal    Force    on.   578       394 

Automobile  Tonneau,  Drawing  an.  W,  A. 
Valentine      781       541 

Automobile     Wheel    Hubs    on     Bar.l.ins    & 

Oliver  Turret   Lathe,    Machining 769       520 

Automobile  Win.low  Regulator  (Com- 
mercializing a  Product  by  the  Use  of 
Press-Work).       Ch.'ster    L.     Lucas 671       4.55 


Ames,  B.  C.  Co.: 

Index   for  engin.'.Ting  and  shop  c.Iltlons.     Page  numbers  of  respective  edition 
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Eng.  Shop. 
Antomolillc  Work,  Spe.lal  Ma.iiln.-H  f<.r..  3.-)0  232 
Axle  Cent,  ring  .Maeliine,  Espeu  Lucas ..  610  42B 
Axle    D.slgn.    Automobile    Hear.       K.     W. 

Najil.'r     38 

Axle      Design,      Automobile       Bear.         M. 

-l-,,rry     400       270 

Axle    Latiiei    Bridg.ford     005       421 

Axles,     Forging    and     .Machining    .Vutonio- 

bile    Front    287 

B 

Babbitting       and       Planing       Cross  -  Head 

Gibs     588       4fM 

Ba.klln.   Ax.d   P.,   Personal  of 16!)       11.! 

Backstan.l      for      Automatic      Screw      Ma- 
chine.     U.    W.    Ullmann    500       346 

Bain,   Fran,  is  L.: 

The     Ailvantages     of     Manual     Training 

High  S.lioolB    519 

Baird    Ei)ulpin<'nt   Gi. : 

Time     Iti.-orders      013       429 

Bake,     Billiard    Ward,    Personal    of 1008       702 

Baker  Bros.: 

liaker    Antoinatlc    Drilling    Machine 1.50       100 

Higli  SimimI    Drill     51.5       3.55 

Balance,    Delicacy    of    the    Clieinical 617       433 

Balancing     Machine,      BockfonI     Combina- 
tion   Drilling    and "OO       416 

Baldwin,    A.    S.,    Personal    of "21       505 

Baldwin.     A.     S.,     Personal     of 814       .574 

Baling   Press   for  Scrap    Brass  and    Copper  803       563 

Baling    Machine    tor    Sheet    .Metal    Scrap.   803       563 

Ball.    Martin   H.:  „  ,., 

Standard   Width   and   Thickness  of  Keys  227       147 

A    Problem    in    "Hexing" 402       266 

Equalizing    Driving    Dog 876       604 

Ball    and    Socket    Turning    Device.      L.    II. 

Pelk   lO^-"' 

Bali    Bearing   Application,    A.      Donald    A.     _ 

Hnmpson     1971       7.35 

Ball    Bearing    Box,    Fafnir    518       358 

Ball    Bearings    for    Llneshafts,    Efficiency 

of    Ordinary    828       588 

Ball-Bearlng    Hanger,    The    Bright 427       291 

Ball    Blaring.    Hess-Bright 897       625 

Bali-Bearing    Races.    Gage    tor 446       310 

Ball    Bearing,    Suspension 72         48 

Ball    Bearings,    Formula    for    Determining 
the    Bali    Circle    Diameter    for.      Wilbur 

C.    Prior     35 

Ball    Bearings,    Load    Capacity    of 702 

Ball     Bearings,     Sliding     Action     in.       .M. 

Terry     ''38       *52 

Ballard,    Dnviil    L.,    Personal    of 440       310 

Balloons.    Caronium    Gas    for 564 

Band-Brake     Design,     Principles     of.       G. 

M.    Dahl     386 

Hand    Saw,    Houghton    &    Richards    Metal 

Cutting     700       493 

Band    Saw.    Shinn    Metal    Cutting 906       6,34 

Band   Saw  Sharpening  Machine,   Wardwell  988       684 

Bar  Stock   Guard   for  Turret  Lathes 1003       699 

liarilons  &  Oliver: 
Machining    Automobile    Wlieel    Hubs    on 

Bardons    &    Oliver    Turret     Lathe 769       529 

Barnes  Drill  Co.: 

Barnes     22-lnch     Self  Oiled      Drill 322       218 

Extension    Gap    Lathe 794       5.54 

Barnes    Drilling    &    Taiiping    .Machine..   891       619 

Barrel     Welding    Machini' 912       640 

Barrett  Machine  Tool   C".: 

Cylinder    Boring    Machine 909       637 

Bartlett.    G.    M. : 

Calculations   for   Roller   Chain   Drive 567 

Barton.   Charles  S.,   Obituary  of 1004       708 

Barton.    Daniel   M..    Obituary   of 446       310 

Barjvood.    Robert    W.,    Personal    of 721       505 

Batdorf.    Charles    S.,    Personal    of 1102       766 

Bath  Grinder  Co.: 

Cutter    and     Reamer    Grinder 514       3.)4 

Bausch    Machine   Tool   Co.: 

Multii.le     Spindle     Drill 804       .504 

Baxter.    E.    Winslow: 

Lengths   of   Worms   and    Hobs 193 

Beading    Tool.    A.      C.    Boella 687       471 

Beam    Micrometer    Caliper.    An    Old 114 

B.aman   &   Smith   Co.: 

Boring    Machine    593       409 

Beams,    Approximate    Rules    for   Steel 850 

Bearing. 

See    also    Roller   Bearing. 
Bearing        Brasses,        Adjusting.  John 

Peddle     5(K!       342 

Bearing    .Metal,    High-grade 550 

Bearing     Metals     tor     Various     Pressures. 

Antifriction    547       387 

Bearing    Pressures   Due    to    the    Action    of 
Bevel     Gears    Under    liOad.       Ralpli     E. 

Flanders      R-W 

Bearing.     Boiler     "'3       «9 

Bearings.     See  also  Ball  Bearing. 
Bearings.    A    Few    Qnestions    About    Iting- 

Olllng.      A.    De   Signer    134         78 

Bearings,     Comparative     Tests     of     Three 

Types  of  Llneshaft    479 

B.arlngs,    Concerning    Ring-Oiling.      Will- 
iam  S.    Rowell    306       202 

Hearings.     Ileavy-Duty    Shafts    with    Two 
and   Three.      W.    G.    Dunkley 6.59 

folumns  headed   "Eng.   Shop." 


Eng.  Shop. 
Ilpi'k,    lli'iiry    J.: 

A    l.iilior  SiivhiK    Shi'iir Kl         'M 

iii'ckiT,  Jr.,  jiiiiii.   I'i'i'MMiiii  ur r>;iu     :(7fl 

lli'.'kri'   MlllliiK   .Mjii'IiIiii'  Co.: 

ViTlliiil    MIllliiK    Miuliliu' Itl7 

Ilorl/.onliil    MlllliiK    MikIiIik' 1(17 

Mllllni!   CnltiT    0(K) 

lli.rl/.i.iilal    MIllliiK    .Ma.lilllf OCHt 

Holl   Crniik: 

I'MlliiK     Yi.ui-    Own     I'lilinl IMHI 

Hrll    riHu.'.vor    I'ullf.v    li|iMin-tcrB 8HL' 

licit    Drlvr,     DouliU'-n.v US 

licit      Cuiird,      KxiiiiiplcH      uf.        (Jco.      V.  . 

SInok     005 

Milt    1,11.111)!,    MiikliiK    SSIi'cl    Wire- 104 

licit    IV.lr    tii:i 

Hflt     .'<liiriir,      l.i'llliinil     Mnrlimilciil X'T 

Ill-It     Trlislnn     Silllr -HI 

Holt         •I'lKlitciuT,         Southwlck         "I.lttll! 

liiiiiit" Km:; 

Ilcltliig,    l,m-liiK   l.i-dtluT.     fii-o.    (inrrlwm.UXia 
Ilplts.      Di'vli'o      fur      AdJiistliiB      Driving. 

Kriicst    Scliwarl/.     074 

lli-lls.    (iuarils    fur   (li'iim   mill    Itrlvlns.  . . .  1004 

II.'lthiK,    Sl.'i'l    

Hills  In   rolil   WrntlHT.      N.   (J.    Nciir. 
Ili'llK,    rrcimrlng    nnil    CcinontlnR.      W 

Ili'tz     

Ilrlts.     Slicl     DrhlnK 

lli'lts,    ■nit. Ill    Hii,ll,.»s    Wovi-n 

llciiils,    K.lKiir   W.: 

\V<.rk  Iliililiiig     llciiil      

lliMuli    Drli;,    IVorlcss    Twolvcliieh. . . 

Ik-iuli    I^'K     I'lili'iiti'd 

It.'iiili-r,   .7.    1,,.    I'lTsonal  of 

Hcnding   lirake,    N'lagara   Folder  and I.IO 

Ilon.lliiK     Hie,     A     I'litthiK     and.       Spring 

<'i"»'K    1004 

lli'ii.ling    MiuliliK.    1097 

Ilcnd.«    from    Straight    Sliivt    SIrtiil    I>i|ies. 

Making.       Korcniaii     I'latrr 403 

Ilenjnmln   Electric  Mfg.   Co.: 

S.ri'w-nrlvor   523 

Bciinitt.   Alan   M.: 

Unique    Arc    Welding    Operation 222 

Electric    Arc    Welding 027 

llennett.   (J.    W..   Ohitiiiirv  of iiio 

Hennett.    11.    1).: 

Boring    Mill     I're.x.snre    Conipeii.xator.  . . .   ,')U'3 
Berghaiiser   Maeliirie   Co.: 

Sensitive    Drilling     Ma.liine 803 

Bertsch  &  Co.: 

Bettseli     Five  Foot    Cate     Shear 74 

Besly   &    Co.,    Charles    H.: 

Besly    Doiihle  Siiindle    Di.sk    Grinder (IS 

Double-Spindle    Motor-Driven    Grinder. . .  080 

Be.sly    No.    41    Disk    Grinder 1094 

Betts  Machine  Co.: 

Belts     Cross     Planer 319 

BetJ,  W.  C: 

Wliy    the    Blanks    Wrinkled 6.S1 

A    Dial    Coinparometer 1066 

Locating   a    Hole    to  he    Hored 1073 

Ethics  of  Contributing   to   the   Technical 
Press   3G7 

Preparing   and    Cementing   Belts 407 

Hand    Knurling    Tools 505 

Shrink    vs.    Pressed    Fits 

Measuring     the      Bore     of      IJings 


llloiinl    I'alternninker'H    Irfitlie 8lia 

•-•li     lll.i.k.      Yale     Triplej 102 

37«    III..H   Moles    fn.ui    Fonnlng    In    llraMH,    Pre- 

v.'iillin:.       Ceorgf     Garrison 228 

111     il I"  lilt      Finisher,      Aiiloniatic 2;i4 

III     lilM.|iiliit     Fliilshlng     .Ma.hine 718 

(IJN     lU.i.'iolMl    Miirlihig    Flulil ior,8 

Ii:i7     ni.i.'i.rlnl     Wash.M'.     A 110 

liliLiiilMlIng    l^'iiiiii.',    A.      V.    \V.   Carrlgan.  (187 

lllii.i.iiMlliiK     .Ma.lilMi-,     CoiitliiiiiMiH OOII 

(51(1    lllw.|.iliilH,     \iinils g     DrawliigH    and...  210 

811    lloar.l.    li.iM.I   ■■No  Til. 'k"    ITir. 

lloai'il.    IC.Iwaril: 

071         Drill    lleail     fl|3 

I';ight-,Si.lnilli-    iMIlling  Ma.hiii.- 718 

4'JO    lloella,    C. : 

223        Special    Arbor    l'..r    ll.'vid    G.^ar    Sliiip.T.  ,'.KIi 

•""*         A      Ilea. ling     Tool UN7 

Four  Spin. II.'     Ill Ing    Attacluiient    for 

M..|..r     Car     C.vllnilers 457 

Fi.xtiire     r..r     Planing     Clutches     In     the 

Shaper     402 

Device      for      Tapping      Buahlngs      with 

Ci>arse    I'ltch   Threads 407 

Multiple      Fixture      for      Houghing      the 

Tei'th    of    Hevel    Pinions ri47 

Ilogarl,    II.   M.: 

Jig      for     Milling     (ilhs 227 

Hole,    Win.    A.,    Personal   of 1008 

Holt   and    Pipe   Threading   Machine,   'Victor  514 

Holt   Cutter,   Cutting   Pipe  Threads  on 061 

H.ills,     Analyzing     Strength     of     Cylinder 

ll.a.l.      Jani.'s    li.     Ito.lg.'rs .56 

Hidts     liy     th.'     Ton,     llanlclililg 830 

Holts   l!e.|uired   to  Join  Hecelver  Parts 145 

Hook    Agents    and    Apprentice    Boys.      O. 

W.    Jager    670 

Horeil.    Ixieating    a    Hole    to    be,      W.    C. 

Bctz    1073 

Horgct,    A,    J.,    Personal   of 721 

Boring   Attachment   for   the  Turret    Lathe, 

Taper     1074 

Horlng    and    Facing    Spring    Shackles.      C. 

F.     George     310 

Boring    and    Iteaming    Automobile    Engiue 

Cylinders    740 

Horiiig      and       Threading       Tool,       Uigid. 

Clayton    Dane     781 

Boring   anil    Turning   Attachinents,    Taper. 

Alliert    A.     Dowd     265 

Horing    and    Turning    MiUs,    Niles 701 

l!..riiig-Har  Holder,   RedE 096 

Horing-Bar,       Spherical.         Stanley       Ed- 
wards      501 
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Cutting  Machines    99 

Cincinnati  Gear  Cutting  Grinder 105 

Cincinnati   Iron   &   Steel   Co.: 

Cisco    Elghteen-Inch    Lathe 439 

Cincinnati  Ijitlie  &   Tool  Co.: 

Cincinnati    Pan    Lathe 70 

Cini^innati    Milling    Machine    Co.: 

Cutter    Grinder    J4 

Manufacturing     Milling     Machine 74 

Cincinnati    Planer    Co.: 

Kightyfourlnch   Planer    419 

Locomotive    Cylinder   Planer 605 

Boring    Mill     613 

Heavy    Pattern    Planer 989 

Cincinnati    Precision    Lathe    Co.: 

Combination    I.atlie   and   Grinder 

Cincinnati    Pulley   Machinery   Co.: 

Milling    Attachment     803 

Circuiiifcience    of    a    Hing.    Mean.      E.    J. 

Engnian     '^82 

City    for    Manufacturers.    Planned 564 

Clamp.     Dieiiiaker's.      H.    Groves 1073 

Clamp.    A    Miilti[ile.      C.    Knowles 977 

Clamp.    M.     1!.    Hill 1086 

Clniiipliig     and     Kiecting     Deviic.     Fixture 

with.     George   H.    Hlcliards 785 

Clamping  Work  in  Jigs.     Server 300 

("lamps        for        T-Squares,        Adjustable. 

Murray     Falinestock     584 

Clarke.    J.    IL: 

Hepairing    an    Automobile    Cylinder 408 

Clark  Co..   George  P.: 

Factory  Tru<k    444 

537    Cleaning  Gun.    Pneumatic  Air   Blast 717 

Cleaning  Hardened   Steel,   Cyanide   for 108 

678    Cleaning   Machines,    On.     John    Peddle 405 

.537    Cli'arance  Allowances  for  Hexagonal  Nuts. 

413        H.    P.    Preston 878 

Clearances    and    Tolerances 222 

Clearance     in     Dies,     Machining.       A.     G. 

406        Itrlckner     305 

1547    Clearance     in     Dies,     Machining.       Charles 

Doescher     501 

610    Cleveland   Automatic   for  Machining   Brass 

Nuts     615 

Cleveland   Automatic   Machine   Co.: 

Hapid  Work  on  the  Cleveland  Automatic  767 

ml  shop  editiODS,     Page  numbers  of  respective  editions  In  columns  beaded  "Eug.  Shop." 
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413 
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422 
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166 

247 
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334 
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435 
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Clutch. 

Crank. 
Clutches, 

Sprink    

(Tlutches.  Inserting  Corks  in.     IL   F.  limes     .(3 
Clutches      In      the      Sbaper,      Fixture      for 

Planing.       C.     Boella ^82 

Coal    Resources   of    Canada 8.J6 

Coates    Clipper    Mfg.    Co.: 

Coates    Centrifugal    Chipping    Ilainin 

Coates    Flexi-shaft    Screwdriver 

Coclirane-Bly    Vo.: 

Portable    Filing    Machine 

Coefllclent  of  Mechanical  Friction.  Th^ 
Coll  Forming  Maehine.  (Jarvin  Copper 
Coiling      Machine.       Sleeper      &      Hartley 

Spring    

Colburn.  George  L. : 

Interchangeable    Lathe    Chucks 1-4 

Reducing   Flats  on  Uobbed   Worm-Whec' 


.  1025 


1082 
1088 

987 
033 
1081 


94 


Teeth 


142 
Kill 


Colburn.   G.    L.,   Personal  of 

Cold  Heading— 3.      Chester    I,.    Lucas    and 

E.    W.    Duston ™- 

Cold     Saw.     Espcn-Lueas '''0 

Cold    Saw.    Espen-Lucas    Duplex 611 

Cole.    R.    C,    Personal    of 2,,7 

Cole,    Roland.   Personal  of '-1 

Coloring    Non-Ferrous    Metals    and    Alloys. 

E    T     Lake ~ 

Collar.    Scullv-Jones    Adjustable    Spacing..  609 
College    of    the    Midnight    Lamp.      Guy    H. 

Gardner     1*?**;I 

Coltliar.   William.   Obituary  of b-O 

Colvin.    Caleb.    Obituary   of «20 

Combination  Set,   Attachment   for.     George 

Aksban    ,■",■■ 

Commi-ssion       on        Industrial       Relation 


306 


U.  S. 


24 
348 

670 
727 
!)91 


Compensation     Act     for     Workmen.     New 

York    State    ,jj* 

Compaiometer.  A  Dial.     W.   C.  Hot?. 10(>(. 

Compound     Rest,     An    Auxiliary.       W.     C. 

Beta   ,•    "■» 

Compressed    Air,    Vapor    in.      William    N. 

Davis     '•'.•; 

Compressors,  Air   100- 

Compressor.      See    also   Air. 

Compressors,    Power    Driven    Air "l^" 

Con    Wise: 

What    to    Patent ""•'•' 

Concave     Surfaces,     Convex     and.       Albert 

A.    Dowd    •'■*0 

Concrete   for  Factory  Floors,  Tar.     Robert 

Grimshaw     ^SO 

Concrete     Floors,      Preventing     Wear     of. 

Robert   Grimshaw    875 

Concrete    Waterproof.    Making 933 

Concrete.   Waterproofing   •'OO 

Congress.   Character  of  Papers  to  be  Bead 

at    the    Engineering 6.'>8 

Connecting-Rod     Gear     for     Engines     and 

Pninps,   New   ■'"''• 

Connor.   A.    P. : 

Rebuilding  a   Pi|)C  Threader 4.>!l 

Filing    Your    Own    Patent— a    Reply «i5 

Protecting   Drawings    9S1 

(•(uiover  &  Overkamp  Machine  Tool  Co.: 

ConoverOverkamp    Illgh-Speed    Lathe...   235 
Conrad: 

Saving  Operations  on  Turret  Lathes .525 

Conradson,  C.  M. : 

Machining  Automatic  Chucking  Machine 

and   Lathe  Turrets 1 

Constructions    for    Engineers.    Toy 770 

Contract       Work.       Some       Manufacturing 


07:( 
330 


499 
148 
721 


746 

7.52 


683 

743 


420 
428 
640 


729 
430 
436 

202 

504 

30S 


404 
603 
264 
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KliikN  iiNi'il  (III.     ChrHliT  I,.   I.uiiiM i;ir. 

(■"iiiiiiiiiiiiiij,   KtiiiiK  of u;ti» 

(•..iililliiKlin:      t<i      111.'      Tccliiilnil      ITi'HK. 

KiiiiiB  (>r.     wiiiTi'ii  K.  'riioiiiiiNoii ii7r> 

(•.iiitilhiilli.K      to      the      Trrlml.-nl      I'nsH, 

lOllil.H     <.r      ;i(l« 

CiintrlhiitliiK      lo      llii'      'I'o'linlcul      rri'SH. 

rill-    KIliUs    of.      A.    J.    llilekiior ■-'lil 

Coiivi'iilldii,        NiilliHiHl        Miu'liliic        Tiiol 

nnllili'm'     AnHOcliilliiii      L'lK 

('iiiivt-iitloii,    NiillciiiHl   Miicliliic  Tool    Iliillil- 

rr»'     AsKocllltloil      801 

t'oiivfiitloii,     .Natloiiiil    Mi'tnl    Trndcii    As- 

800I11II011      H12 

roiiviMilUm    of    'I'niilc-     I'ross    AdHoi-liitloii. 

Klirlitli     Aiimiiil     I(i7 

ConvrrKloii    Cluiil     for    .Moiio.v     Viiliics looi; 

Coiivortor     'rroiiblro.      Alternatlii);  Cunonl 

Miiihliiory.       K.     A.     l-of L'n:i 

Coiiv.-x     and     I'oncavi'     Siiifacos.       Allii-rt 

A.   Mowil   .■)4() 

Cook,  John  A.: 

A     IVriiUar    Arildciit r>m 

I'liol    Sti'i-1     U'lllionI     HardophiR    It.     How- 
to.      Donald    A.    llainpson 087 

I'twli'.v,    Jainps    B. : 

Donts  lor   l)rilllii(-  Marlilno  (tiHTalors. .    180 

Safol.v    Kcinlpmcnt    for  I/addcrs SJr, 

lloirts   for  Drlllini,-  Maclilno  Opoiators. .   ;i7(i 

Ovcrlirad    Safi'ty    Sntinostions 50.'i 

CooiM-ration      of      the      Factory      Ma.'liino 

Shop    with    tlie    Trade    School.       Jainos 

F.    Johnson    1029 

Coi'por  Coil    ForinliiK   Machine,   Garvin 1081 

Oi|>pcr    Float  -A    Qncstlon.     Uenioving    a 

Dout   from  a.     K.  J.  Buohct 580 

I'oiipor   in    the    Lake   Superior   IScKion 4(!6 

Copper  on  a   ilacnetlc  Chuck,   lIoldhiK.  . .  .ICIS 
Corbiii  Caliinet  Lock  Co. : 

Safeguard    for    Tresses    and    Drop    Ham- 
mers       710 

Cored    Flange    Holes,     Drill    for.       C.     W. 

Carrigan     312 

Cores   for  Aluminum   and    Hrass   Castings.   528 
Corks     In     Clutches,      Inserting.       H.      F. 

»l"es     95 

Cormier.   A.   I!.: 

liedncinK    I.ahor    Costs   liv    Itrii.'l.lnni; 852 

Corroilil.ility  of  Iron,    Inllucni'c  of   Various 

Metals   on    the 6.5G 

Coriniduni     Wheel     for     Needle     Grinding, 

l.nrgc     49G 

Cost    Estimating  in   Machine   Construction. 

A.    C.    Jewett 17 

Counterhore,   A   Cheap.      H.    W.   Johnson..   229 
Counterhore,     Enlarging    the    Pilot    of    a. 

John    W.    Bird 087 

Countershafts,    DripCup    for 881 

Countershaft.    Machine   Tool.      1{.    W.    Ull- 

mann     140 

Countersinking    Machine     ,523 

Coupling.     Thomas     Shaft 316 

Covers,    Making   the    O.sgood    Ollllole 805 

Covers,     Osgood    Oil-IIole 800 

('"VI  rs,    Tucker   .Oil    Hole 990 

CdviMKton   Multiple  Drill  Co.: 

.Multiple    Drill    Head 444 

Cowan  Truck  Co.: 

Improvement    on    Cowan    Transveyor,  . . .      74 

Elevating    Truck     ' 718 

Craig,   Spring: 

A    Cutting    and    licndilig    Die 1064 

Cran,   James: 

Impressions    for    Hosses    ou     Drop-Forg- 
ings    216 

Hardening  the  Heads  of  Forge  Tools...  304 

Crane,    Brown    Hand-Operated 331 

Crane,    Die    Handling 247 

Crane    Designers,    A    Kink    for.      Carl    E. 

,'^chirmer     876 

Crane,    Electrically    Driven    Truck 909 

Crane,    Erecting   a   Toledo .^,36 

Crane    Limit    Switch.    Cleveland - 422 

Crane    Motors,     Horsepower    of.       R.     H. 

Crovoisle 286 

Crane,    Pillar    _\\   166 

Crane,    Portable    [   336 

Crane    Trolley,    Traveling 166 

Crane-Ladle     Hooks     and     Trunnions,     De- 
sign   of    882 

Crank  Axles,    Improvement   in 557 

Crankshaft    Grinding.      Boss    Holmes 1038 

Crankshaft    Turning    Centers.      Gus    Luck.   312 
Crescent  Machine  Co.: 

Crescent     Wood     Surfacer 1081 

Crevoisle,    E.    H.: 

Horsepower    of    Crane    Motors 286 

Cross-Slide  of  Turret  Lathes,   Handle  for. 

Edward    A.    Friel 581 

Cup,    Oil    '    717 

Cups,     Automatic     Feed     Mechanism     for 

Small    Brass.      Lawrence    Fay 779 

Curry,    Leroy   M.,   Per.sonal  of 814 

Cutler-Hammer  Mfg.   Co.: 

Motor     Starter     718 

Cutter,      Becker     Milling 900 

Cutter   and    Reamer    Grinder,    Bath ..'.   514 

Cutter  Grinder,   Hobber  ,ind 335 

Cutter    Grinder,    Union    Formed 791 

Cutter  Head  for  Rotary  Slitting  Machines  .522 
Cutter,     Making    a     Forming    Tool    for    a 

Gear  Cutter.     Earle   Buckingham 777 

Cutter,    Pipe    '  [  IO97 

Cutters,    Ditferenec    in    Action    of    Planing 

and    Milling.      H.    A.    S.    Howarth 510 

Cutters    for    Boring    Heads,    Flat.      Frank 

H.   Mayoh    jq 

Cutters,    Fixtures    for    Grinding    Inserter- 
Tooth    Cutters.      Fred    R.    Irwin  1070 

Cutters,    Grinding    Formed '.".[     16 

Cutters,    "Involute"    Gears    and..        464 

Cutters,   Making  Formed.     F.   B.   Jacobs!!  676 
Cutting      and      Welding,      Exhibition      of 

Autogenous      .jjg 


Uenlerlng        Machine 
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168 
r>64 


245 

403 

471 

124 
145 


Culling  on'    IMaehlni 
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471 
609 


Dav 


Wn 
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136 
200 
227 
167 

604 
637 


397 
501 

539 
574 

502 
628 
3.54 
231 
551 
366 


Oil    Vapor   in    Compressed    Air 975 

Dazie    Mfg.    &    Supply    Co.,    Inc.: 

"Drive-em-AU"     Drill     Socket 990 

Deakin,    Walter,    Personal   of 2.54 

Decimal    Equivalents,    Scale    of    Fractions 

and.     C.   H.   Paris   .507 

Decring,    William,    Obituary    of 446 

Defiance  Machine  AVorks: 

Double    Plunger    Hydraulic    I'ninp 522 

Deflation,   A   Case  of.      George   Wilson;...       3 
Deflection    of    Cantilever    Supported    by    a 

Spring     314 

De    Laval    Separator   Co.,    The; 

ITuification    of   Weights   and    Measures — 

For    and    Against 1065 

Denatured     Alcohol,     Growing     Use     of..   934 
Derihon    Portable    Hardness    Testing    Ma- 
chine         609 

Designing    Special    Machinery 190 

De  Signer,  A.: 

A     Few     Questions     About     Ring-Oiling 

Bearings     134 

Desk    Fan    Parts,    Machining 1022 

Detrick  &  Harvey  Machine  Co.: 

Detrick    &    Harvey    Boring    Machine,...     61 

Detrick  &  Harvey   Open-Side  Planer 237 

Detrick    &    Harvey    Boring    Machine 332 

B(»ring    Machine    599 

Horizontal     Drilling     Machine 698 

Grinding    Machine     799 

Detrick   &  Harvey   Planer 885 

Detroit  Hoist  &  Machine   Co.: 

Portable  Geared  Electric  Hoists 522 

Detroit  Tool  Co.: 

Semi-Automatic    Drilling    Machine 707 

Devices   and   Tools,    Work-Holding 465 

DeVries,   D.,   Personal  of 254 

DeVries,   D.,   Personal  of 169 

Dial    Comparometer,    A.      W.    C.    I!etz...l066 
Diameters,    Simple    Rules    for    Obtaining 

Gear,      John    H.    'Wood 140 

Diamond     Holder    for    Dressing     Grinding 

Wheels 522 

Diamond    Machine   Co.: 

Diamond    Face    Grinding    Macliine 154 

Diamond   Motor-Driven   Surface  Grinder.   890 
Diamonds,      Selecting.        Grinding     Wheel 

Manufacturer      G82 

Diamonds,    Setting.      Michael    McGivern..     54 

Diamonds,    Setting.     J.    Towler 404 

Diamond,       The       Truing.  David       D. 

MacLaughlin     9.58 

Dickinson .    Richard    W.: 

Laying    Out    Gear-Cutter    Forms 781 

Dickow,    Fred    C. : 

Index    Centers    909 

Dick.son,    W.    S.,    Personal    of 912 

Die,    A    Bulldozer    75 

Die,     A     Cutting     and     Bending.       Spring 

Craig     1064 

Die,    A   Novel  Punch   and.     Lawrence   Fay  685 
Die,      Blanking,      Forming     and      Cutting. 

August   J.    Lejeune 55 

Die    Casting,    Construction    of    Molds    for. 

G.   T.   Johnson    503 

Die-easting,    Devices    Made    Possible    By. 

Chester   L.    Lucas 838 


027 
4U5 
429 


504 
433 


103 

463 


Ent;,  Shop, 

CiillInK    Maclilue,    Die 1097       701 

CiiKlMg  (lit       and 

llolion     

rullliifon'   Mnrhliie,    Nutter  &   ilurncH 899 

rnlllMKOrr    nml    Iteamlng    Machine,    (Inter  711 

('ultiugon'     .Malilne      613 

('lining  (IIT     .Machine      71K 

Al.raHlvc     Wheel..   804 

A    Rotary 017 

ShuKter   Htralghten- 

hig    and    793 

Culling    on'    IMiiH.    Lathe    Attachment    for.   085 
Culling    Power   of    l.alhi'   Turning   Tools..   4»4 

Ciitllng   Told.    "Slclllte"    As    a 297 

Culling  Torch,   A   New   Field   for  the  Oxy- 

A.il.vleiic.      George    (i.    Porter 678 

Ciitllng    Torch,    Increasing    the    Klllelency 

of   the    1037 

Cyanide    for   Cleaning    llardened    Steel 1(18 

Cycle  Car.    (In. wing   Popuhirlly  of 933 

Cylinder    Boring    Machine,    Newton 521 

Cylinder    Head    Holts,    Analyzing    Strength 

of.      James    II.     Kodgera 56 

Cylinder,     Itepalrlng    An    Automobile.      J. 

11.    (Marke    408 

Cylinder    Boring    Machine 009 

Cylinders,    Boring    and    Reaming   Automo- 
bile   Engine 746 

C.vlhiders,      Fixture     for     Drilling     Large. 

Olaf    Melby     141 

C.vlliiders,    FourSplndle    Reaming    Attach- 
ment  for  Motor  Car.     C.   Hoidia 457 

Cylinders,    Lubrication  of  Air  Compressor.   483 
Cylinders,    Measuring    the    Bore    of    Rings 
and.      W.    C.    Betz 687 


Dahl,   G.   M.: 

Principles    of    Band-Brake    Design 386 

Dalton,    D.: 

Locating    Holes    in    Templet    I'latcs    Bv 
the    Button    Method    829 

Dane,    Clayton: 

Simple    Grinding    Fixture 587 

Rigid     Boring    and    Threading    TihiI 781 

Daniels,    F.    H..,    Obituary    of 169 

Daniels,    L.    G..    Personal    of 530 

Davis    Boring   Tool   Co.: 

Boring    Tools    449 

Davls-Bournonville    Co.: 

Davis-Iiournonville    Railagraph    243 

Davis-Bonrnonville    No.    2    Oxygraph. . . .   332 
Barrel    Weldijig    Machine 912 

Davis   Machine   Co.,    W.    P.: 

Davis    Magnet    Winding    Machine 62 

Uright     Drill      523 
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,541 
113 
370 


163 
228 
640 


363 
671 
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425 
134 


157 
228 
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482 
559 
613 

362 

491 

174 
113 
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Eng,  Shop, 
Die    ('aKllngn.    I'lleclroplatliig    Klne    Alloy.   Ii:i3       440 

DlcCMHlliig     Machliir     5'J3       3113 

Die    Culling     Mllehliic     1097        7III 

Hie   For   Mica    Wiisliers.      It.    Wlleiix 7h:|       543 

Die      for      ricnliig      and      Hliuvliig,      Huh- 

Presi<:      A    Van     Wagner 215       1.35 

Die  Head.     l.alidlH     Stalloiiary     Pipe 243       103 

Die    Milling    Machine,    Tliursloli 01  .37 

Die   I'urlK,    Making  Secllniial.      Douglas  T. 

Hamllliui      573       389 

Die     Ring    In    CaHt-Iroii    SI s.     Mounting 

Drawing      KHM       700 

Die-stock,    Taper    ThreaiUng 247       107 

Die,    Murchey,    PliieThreadliig WW       4'24 

Die,     Self  Opeiillig     013       429 

Dlc-Sinkliig      Mnclilne      1(197       701 

Die  Sinking     Miiciilne,     Newton 714       498 

Dle-,Siiikiiig    Machine,    Pratt   &    Whitney..  0119       483 
Die,    Spring    Stripper    Punch    and.      J.    M. 

Iliirrison      1009       733 

Hie,    Steel    Pipe    Threading 74         .50 

Dies,    Drawing    and    Forming 932       «l!0 

Dies      Fill      Belter     Than      Lower,      Why 

Upper.      C.    F.    liralncrd    138         82 

Dies     for     Ariiiiiture     Manufacture,      Sub- 
Press.      Fred    K.    Hudson 936 

Dies,     Improved     Dowelling     Method 977       073 

Dies   for    Punching    Saw-Tooth   SectlouH. .  .1033 
Dies,    Cluster    Double  Action    Punches   and. 

lienjamln    W.     llurd     2,59       179 

Dies     for     Forming    Steel    Stirrups,     Bull- 
dozer.     P.    P.    Fenaux 939 

Dies,     Machining     Clearance     In.       A.     J. 

Brlckner     305       201 

Dies,     Machining    Clearance    In.       Charles 

Doeseher    fiOl       341 

Diesel   Engine,    The    .WS 

Diesel,    Dr.    Rudolph,    Obituary   of 254       174 

Differential     Gear     Cases,     Internal     Mill- 
ing   on    758 

Diggory,   J.   L. ; 

Siiuare       Key       vs.       Rectangular      and 

Tapered     Keys     873       001 

Disk    and    S(|uare    Metliod    of    Determining 
Angular    Settings.      Guy    H.    Gardner..   128 

Disk    Grinder,    Besly    Double-Spindle 08         44 

Disk    Grinder,    Besly    No.    41 1094       758 

Disk    Grinder,    Gardner    No.    1 800       500 

Disk   Tool,    One-Piece    Armature.     Douglas 

T.    Hamilton     350       252 

DIsston    &   Sons.,    Inc..    Henry.: 

Milling   Saw    444       308 

Distribution,    Problem    of 1026       722 

Dividers    with    Inserted    Steel    Points 247       167 

Division     Calculations,     Proving     Multipli- 
cation  and.     Oscar   W.   Miess 504      344 

Dodge,    R.   E. : 

Method   of   Fastening   Slip   Bushings .53         29 

Doeseher,   Charles: 

Small      Spring      Troubles — Their      Cause 

and    Cure    311      207 

Machining    Clearance    in    Dies 501       341 

Dog,      Equalizing      Driving,        Martin      H. 

Ball      876       004 

Dog,    Oneida    National    Safety   Lathe 100      104 

Dog,    Safety    Lathe 441       305 

Don'ts    for    Ball    Bearing    Users,      Arthur 

V.    Farr    057 

Don'ts      for      Draftsmen.        Maurice      W. 

Fox     15         15 

Don'ts     for     Drilling     Machine     Operators, 

James    E.    Cooley    180       124 

Don'ts     for     Drilling     Machine     Operators. 

James    E.    Cooley    376 

Dowd,    A.    A.: 

Dow-d    "No-Tack"    Sketching    Board 155         09 

Chucking    Methods    for    Irregular   Parts.  022       6.50 
Method  of  Holding  and  Machining  Thin 

Work     1016       712 

Adjustable    and     Multi-Cutting    Turning 

Tools      440       313 

Design      and      Construction     of      Boring 

Tools      543       383 

Counterbalanced      and       Indexing      Fix- 
tures         651 

Recessing    Tools    771       531 

External    Holding    Devices    for    Second- 
Operation    Work    823       583 

Tap  Drill   Sizes    381 

Arbors    for   Second-Operation   Work 115 

Holding      Devices      for      First-Operation 

Work     199 

Taper  Boring  and   Turning  Attachments  265       185 
Machining     C'onvex     and     Concave     Sur- 
faces       349       245 

Dowd,    A.    A.,    Personal   of .5.30       370 

Dowelling  Method   for   Dies,    Improved ....  077       673 
Draft      of      Plows,      Draw-Bar      Pull      of 

Tractors—    411       275 

Drafting   Fabric,    "Unidraft" 1078       742 

Drafting    Room,    An    EHicient    Filing    Sys- 
tem   for   the.      G.    E.    Campbell 374 

Drafting-Room      Light,      Adjustable.        C. 

Don    McKim    , ...   507       347 

Drafting-Room,    "Swat   the   Fly"   in   the..     87         63 

Drafting    Table,    Kelsey 701       485 

Draftsman's   Chest    335       231 

Draftsman's    Instrument,    A    Handy.     '  R. 

F.    Pohle    410      274 

Draftsman's     Pen,     Attachment     for.       C. 

W.  Hinman   309       205 

Draftsmen       and       Machinists,       Working 

Hours  of    313       209 

Draftsmen's      Ruling      Pens,      Hardening. 

Homer   R.    Talmage    589       405 

Draftsman's  Seat   and    Instrument  Holder. 

R.    W.    J.    Stewart 57         33 

Draw-Bar     Pull     of     Tractors— Draft     of 

Plows     411       275 

Draw-Benches,    Waterbury-Farrel    Chain..   996       692 
Drawer       Bottom,       Ideal.         E.       J.       G. 

Phillips     1008       732 

Draw-over  Tool    1002       698 
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Dran-iiiB     n     '!lli.     KilTiri'iit     McHkhIh     of. 

\V.    Hut/.    OKIt 

DruniiiK     All     Aiiloninliilc     Toniicnu.       VV. 

A.    Vulfiilliic    "Xl 

lirawiiii;     Biui      iMiriiiliig     an      AutoiuoMh- 

Clutili  ('(iiu'.  liiiiiKhm  T.  Hanillloii...  lui; 
UniwiiiK     Itoiiril.     An     Iiicxpi'iiHlvc.       Frcil 

!•:.    IhwiiMT    5N<J 

Diiiwlnt!       lloiirilH,       Slati-.         Kniiik       H. 

JUIU'H      **"8 

liruwiiig     Cartridge     Cages.       Douglas     T. 

Iliiiiilltoii     KIS 

[iniwing    CIrc-ular     KraHH    Cup.       Otto     It. 

Winlii-     0T3 

lii:nviiiK    Die     UlngH    In    Cast-Iron    Shoes, 

.MoiiiilliiK     I«M 

DrawliiK    mill    Fnniiliii;    Dies    U32 

UrawliiK     a     (illi,     DlffiTont     Motliods     of. 

Sldiicv     lli-llurliiKlim     878 

liiuwliK!    Ill    a    SliigU-ActIng    Press.      W. 

Alton     •»f" 

lirawliig  I'rrss,  Feed  Chute  for.    Lawrence 


Kay 


070 


Iilanka   Wrinkle 


•SM,    Why    tin 

,•.    ('.    Hel/. 

'iiiteitlnt;.       A.     V.     Conner. 
Ill    Dala,     I'lnpirty    Uights    li 


lira 

In  till- 
llrawlng 
Drawing 

Knglni'crin^:      (»r>8 

I)rawiiiK«    ami     Uliii-|irints,     Varnishing...   lilO 

Drawings,    Krasiiig    Ink    From 144 

Drawings,     McIIickIs     of     Nuniliering lt).').'"> 

Drawn     Slieit      Mital,      Cause     of     "Alli- 
gator  Skin"    I'lnVct   on 7.18 

Dri'ses,     Ileiirv,     IVrsonal    of KMI.'i 

Ureses    Machine   Tool   Co.: 

Uresi'S    Six  Foot    Universal    Kadial    Drill  l.Vl 

Drever,    Ileinrieh,    Oliituary    of -'."4 

Drill,    Almond    Tost    Type    Radial !HI4 

Drill    and    Ueainer,     Comliinatlon.       A.     C. 

Nella      1<«!.'> 

Drill,    Aurora    High  Speed 7();i 

Drill,    Auriii-a    -'(I  iii.li 092 

Drill,     liak.r     lligliSpei-d r,ir. 

Drill,    liarnes    lili-lneh    Sclf-Oiled .T-'l" 

Drill.     CnnedyOlto    Itadlal 900 

Drill    Chuek,    Automatic    991 

Drill    Chuek,    Automatic    StW 

Drill    Chuek,    Oneida    242 

Drill    Chucks,    Italaneed    8;i2 

Drill    Chuek,    Siiillllc    Turret    Lathe 90,') 

Drill,    Drcsis   Six  Foot    I'liiversal    Itadial..    !.'■>:! 

Drill    and   Drill    Vise.    Ilaml 718 

Drill,    Foote  Hurt    Flue    Slic.t 239 

Drill     for    Cored     Flange     Holes,       C.     \V. 

Carrlgan     31i' 

Drill    for    Holler   lienrlng   Cages,    Langellcr     (!."> 

Drill,     Fosillck     lleavy-Duty     Itadial .li:! 

Drill,    Fosdlck    Heavy    Uadlal 889 

Drill,     Fox     Multiple  Spindle         Oil 

Drill    Gage.     Iljorlh     247 

Drill.   C.ridley   Automatic   Multiple  Spindle  .192 

Drill,     Hand     1G6 

Drill,     Harrington     Multiple     Uailial 329 

Diiil.    Harrington    Multiple   Spindle 993 

Drill-IIead,         Conecrning         an         Offset. 

Kichaid    Russell    .'il 

Drill    Head,    A    Four-Splndle 013 

Drill    Head,    Multiple    444 

Drill    Head,    Sellew    Adjustal.le OSS 

Drill   Head,    Sellow   Two  Spliulle  Auxiliary  8!)7 
Drill.     Heavy-Duty     anil     Tilting     Tulile. ,   804 

Drill.    Highspeed    Multiple    Spindle 804 

Drill    Holder.    "Satco"     1092 

Drill    Jig.      See    Jig. 

Drill,    Kern    Hall    Bearing 799 

Drill,     Kokonio     -Hi  Speed"     710 

Drill,    Kokomo    Higii-Speed    908 

Drill,     Lamiau     .Multiple     Cliuck 800 

Drill,     I.nngelier    Two-Splndle    Opposed...   323 

Drill,     MiiiiTs     Falls     Haml 99.-i 

Drill.    Milwaukee    Wall   T.vpe    Radial .''ilO 

Drills.     "Natco"     Highspeed    Multiple 10.S7 

Drill,    Natco    No.    2U    .Multiple    Spindle 802 

Drill,     Peerless    Twelvelnch     lieneh 73 

Drill,     Pneumatic     .'i22 

Drill,    Pneumatic    013 

Drill    Press,    Facing    Stock    in    a.      J.    A. 

Jesson      410 

Drill    Press    Fixture.      C.    W.    Whiteside..   .^84 

Drill,    Radial    803 

Drill,    Radial    HIgli    Po\ver 523 

Drill.     Reed     Multijile    Spindle 59 

Drill,    1! 1  I'rerilice    Heavy    Radial 324 

Drill,     Hobhiiis    Multiple  Spimlle 007 

Drill,     Rockford     Mulitple    Spindle 512 

Drill,    Rockford    Twenty  Inch . 

Drill    Rod,    Vise   Attachment   for   Holding. 

C.    J.    Johnson    141 

Drill  Sizes,   Tap.      Alhert   A.    Dowd 381 

Drill    Slotting     Machine.     Mather    Twist..   800 

Drill     Socket,     '■Drive  eniAll" 000 

Drill     Speed     Regulator 087 

Drill  Speed   Regulator  Co,: 

Drill    Speed    Regulator 087 

Drill,     Stow     Portalile     Electric     Toolpost 

Grinder    ami     lireast 41,S 

Drill,    Stow    TwoSpindle 800 

Drill   Sizes.   Tap.      F.    W.    Dates .5.'^^0 

Drill,    Turner    Automatic    Turret 003 

Drill,    tliilted    States    Universal    F.lcclrlc. .   SI.') 

Drill.     Ipright      523 

Drill     rsat-e.     High-Speed .')23 

Drill.     Vertical     Chucking    Gang .')22 

Drilling      a      Ilronze      Drum.        Frank      J. 

Lapolntc     780 

Drilling     and     Ilalancing     Machine,     Rock- 
ford    Comliinatlon     COO 

Drilling    ami    I'.oring    Machine 718 

Drilling    and    Itoring    Maclilne 1097 

Drilling       and       How  llending       Machines, 

Watch    Pendant.      Chester   L.    T.ucas 848 

Drilling   Ei|ul-Dlstant   Holes   In   a   Straight 

Line     970 

Drilling   Holes   In   Class.      George  Garrison  957 


GOO 

373 

009 

700 
UCO 

GOO 

,337 

403 


Eng, 

The    Spiral    Ilevel    Gear «:1H 

Drilling    .Machiue.    Coniliination    Vise    and.  1097 
Drilling     and     Milling     Maihlne.      Fosdlck 

Itoring     150 

Drilling    Operation,     A     Dllllcull.      Richard 

Wilcox     87:t 

Drilling    Post,     Liit/.  Wehster    "Old     Man"  »05 

Drilling    and    Tapping    tMiuck 8»:t 

Drilling  and  Tapping  (Miuek,   Horton 320 

Drilling    and    Tapping    Fixture,      ChriMtlan 


Shop, 

4:iH 


F.     .Meyer 


891 


Drilling    and    Tapping    .Machine,    Rarnes. 
Drilling   and  Tapping   .Maclilne,    Langeller,   511 
Drilling   and   Taiiping    .Maclilnes,    Newman- 

Colilnger     798 

Drilling    and    Tapping    Machine,    Pioneer.   714 
Drilling     and     Tapping     Machine,     Pioneer 

Duplex     713 


Drilling 
Drilling 
Drilling 
Drilling 
Drilling 


Glass.     James    Hurke 224 

Head,    TwoSpindle     444 

Hoi. 

Maihlne 

.Machine 

Machine 

Machine, 

Machini 


In    Glass 24 

74 

803 


017 
427 
107 
408 
110 


429 
308 
084 
025 
.504 
504 
75G 

5.59 
500 
030 
.500 

091 
350 
7,51 
502 


Automatic 8a3 

Drilling    Machine,    Itaker    Automatic 1,50 

Drilling      Machine,       Centralized      Control 

Radial     614 

Drilling  Machine,  Detriek  &  Harvey  Hori- 
zontal        008 

Drilling   Machine,    Detroit   Semi  Automatic  707 

Drilling     Machine,      Klght-S die 718 

Drilling    Mcaliine,    MuItlple-SiiiTidle     444 

Drilling     Machine    Operators,     Doirts     for. 

James    E.    Cooley    180 

Drilling    Machine    Operators,     Don'tg    for. 

James    B.    Cooley    370 

Drilling    Machine,     Rail 717 

Drilling  Maclilne,  Sensitive  Slngle-Splndle  803 
Drilling      Machines      for      Gas       Burners, 

Multiple    Spindle     909 

Drilling   Stand,    Cincinnati    Sensitive 795 

Drills,      Enilurance      Record     of     Slocouilj- 

Conihinatlon     Center     192 

Drills,    Hlsey-Wolf    Electric 440 

Drills,    Rack    for    Small.      C.    E.    Porter..  088 

Drills,     Thor    Portahle     Electric 245 

Drip    Cup    for    Countershafts 881 

Driver  for  Use  in  Milling  Machine  In- 
dex    Head,       Erni'St     Runge 978 

Drives,     Gears    for     Machine    Tool,       John 

Parker     380 

Drop-Forgings,      Impressions      for      Bosses 

On.     James  Cran    216 

Drop     Hammers,      Corhin     Safeguard      for 

Presses    and    710 

Drum,      Drilling     a     Bronze.       Frank     J. 

Lapointe     780 

Dummy    and    Gland    Strips    in    a    Parsons 

Steam      Turbine  ,     Renewing.         N.       I. 

Mosher     8,30 

Dundore,   C.   S.,   Per.sonal  of 020 

Dunkley,    W.    G. : 

Henvy-Duty      Shafts      With      Two      and 

Three   Bearings    0.59 

Dunkley,  W.   O..   Personal  of 78 

Duston,    E.    W.: 

(VildHeading— 3     492 

Dyer   Apparatus   Co.: 

Portahle    Welding    Outflt 717 

Dyer  Co.,   G.    H. : 

Cleaning    Gun     717 

Dvnnniouieter,        Milling       Maclilne.  R. 

Poliakoft    190 


.   100       110 


024 
680 
683 


631 
3,55 
,383 
.303 
302 


Kaines.    G.    T.    Co.: 

Eann^s   Arbor    Presses 007 

Eastwood,    Sidney    K.: 
Tile    Making   of    Race    Cams 070 

Eccentric     Screws     on     Automatic     Screw 
Madiine,    Making.      O.    Gordon 1.39 

Economy        In        Tool        Design.          James 
Mcintosh 203 

Economy   in   Tool   Design.      E.    H.    Pratt..     38 

Edgar,   John: 

Hobliing    vs.    Milling    of    Gears .505 

S|.eci:il    Hoi)  Tooth    Shapes 740 

Wliy    Center     tlie     Hob? 802 

Furiuing   Tools    for    Gear    Cutters 902 

Edge    Protectors.     Hess 60 

Edges.   A   Flea   for   Beveled.     William   H. 
Addis     502 

Edgemont   Machine   Co.: 

Edgeniont    Friction     Clutch 1093 

Edge-Rounding     on     a     Milling     Mai'hine.  .   808 

Edging    Machine    for    Drawn    Shells 718 

Editorials: 

Herringbone  Gears   for  Heavy   Work 1020 

Alloy  Steel  Gears  In  Machine  Tool  Con- 
struction       1026 

Forced    Fits     1027 

Uniflcntion    of    Weights    and    .Measures.  9.32 

Drawing    and     Forming    Die 9.32 

The  Co-emclent   of   Mechanical   Friction.   9.32 

Problem     of     Distribution 1020 

Balanced   Drill   Chucks    8.32 

After   the   Machine  Has   Been   Shipped..   832 

IIomeMade     Sclentlllc     Management 833 

Grinding   Multiple    Diameters 9.32 

On    Getting    Jobbing    Work 932 

Etivlcs   of   CoMlributlng 6.30 

Why    a    M:iii    is    rn.nioted 744 

StHUdardizlng    Engineering   Data 744 

Holding    Fast     to    Good 744 

The   Policy  of  Secrecy 744 

Some    Possibilities    of    Moving    Pictures.   745 

Setting    Up    Machine    Tools 832 

Ellb'lent     Jig    Dcsli.-ii a32 

Engineering    (Jualllirations     548 

Gelling     In     Touch     Witli     the     Foreman  .548 

The   Object   of  Tempering   Steel 548 

Punch    and    Shear    Frames 549 

The  Small  Power  Plant 549 

The    "Five    Brothers"     6.38 


.301 
61U 


558 
498 


.503 
100 


482 
491 
502 
308 


Eng. 

The    S|)lral    Ilevel    Gear o:is 

The   Status  of   Gear   Grlnillng 038 

Specialized  .Maclilne  T(m,1   Building U:i8 

Automatic      .Machinery      for      Dangerous 

Work     360 

Broaching      Round      Holes 360 

Studs    VH.     Cap-Screws     300 

Antli|uated     TiH>l  Kouin     Ei|ulpnient :t60 

Stabillly  of  the  .Machine  Tool  Business.  301 

"Involute"    Gears    and    Cutters 404 

Record    of    Pressed    Fits 404 

Safety    Always     404 

Work-Holding     Devices    and     Tools 405 

New    Machinery    and    Tools 465 

The   Ileat-Treutment   of   Steel 27i 

Mechanical  Section   of   the   N.    M.   T.    B. 

Association      272 

The   Appraisal  of   .Manufacturing   K<|ulp- 

ment     272 

eping    Maclilnery    in    Good    Repair....  272 
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4;iH 

438 
438 

250 
256 
256 
250 

328 
328 
328 


192 
192 


Daiige 


Chi 


cads 


A    tiueslion    for    llie    (;rlndins    Bzpert..  273 

(Irlnillng    Formed    Cutters 10 

Improved   .Machinery  and   the  Workman.  10 

Removal    of    .Macliiiicrys    Ofllce 100 

Designing     Siieclal     .Machinery 190 

Economy    In    Automobile    Manufacture..  100 

Fires    in    Factories 191 

Tile     SpeclaUzIng    Manufacturer 101 

The   Duties  of  a  Foreman 90 

Punania-Pacldc    International    Exposition  90 
A    German    View    of    Sclentl/lc    Manage 


ent 


96 


s.    Price-Maintenance 97 

Departure    in     Eiigineer- 


I'rlce-Ciittlng 
Education,     New 

Ing      

Education,       Rational      .Methods      In      En- 
gineering        060 

Edwards,    Stanley: 

Spherical    Boring-Bar     ,501 

Setting     the     Milling     Mch,     Taiile     and 

Knee      973 

A    Useful    T-Square    974 

Etllclency     Engineer    and     the     Contingent 

Fee,     The     75 

EtHciency ,   Improving  Jig 532 

Efllciency    in     the    Turret     Lathe     Depart- 
ment        930 

EHlciency    .Society,    "Movies"    Meeting    of.   920 
Elllcieiicy     Through     Cooperation     of     Em- 
ployer   and     Employe,     .Some    Points    on 
Securing;     on     Inducing    Ourselves    and 
Our   Men    to   Earn    More    Money.     J.    C. 

Spence     8.54 

Elsler,     Charles,     Personal    of 1102 

Ejecting   Devices,    Fixture   With    Clamping 

and.      George    R.    Richards 785 

Ejecting  Device  for  Use  on  Jigs.     Hercules 

Smart     978 

Ejector  for  Gang  Cutting  Operations,  Tur- 
ret   Arbor    and.      0.    Gordon 500 

Electric  Arc   Welding.     Alan   M.    Bennett.  027 
Electric    Drill,    Uniteil    States    Universal..   515 

Electric    Drills.     Ilisey-Wolf     440 

Electric    Drills,    Thor    I'ortahle 245 

Electric       Furnaces       for       the       Ordinary 

Steel    Foundry    504 

Electric       Furnace       Heat-Treatment       of 
Steel.      E.-P.    Lake Ill 


992 


1,52 


807 
204 


000 
GOO 
600 


438 


Electric    Grinder,    Standard    Universal 

Electric   Grinder,    Standard    Universal 

Electric    (Jrlnder,    Wisconsin    Portable 

Electric  Grinders,   Racine  Portable 

Electric     Motor    Standardization.      Charles 

Fair     

Electric  Motor  Troubles.      E.   A.    Lof 

Electric   Power    Plants,    Life   of 070 

Electric    Tachometer,     Bristol 801 

Electric  Tachometer  Co. : 

Electric   Tachometer    74 

Two     Electric     Tachometers 000 

Electric    Tachometers,    Two 009 

Electric     Tooli)Ost      Grinder      and      Breast 

Drill,     Stow     Portable 418 

Electrical    Measurement,    Passing    of    Mile 

■    for      214 

Electrical    Show,    New    York 232 

Electrical    Soldering.      Warren    E.    Thomp- 
son         819 

Electrical     Welder     Switch 247 

Electricity,    Denatured    1099 

Electricity,      Methods      of      Heat-Treating 

Steel    With.      E.    F.    Laki' 278 

Electromagnetic    Tripping    Devices,    Appli- 
cations of.     George  M.   Meyncke 88 

Electroplating  Zinc  Alloy   Die   Castings...   033 

Elevator,    Grain     1098 

"Elianlte,"   A   New   Material   Called 808 

Elliott.   II.  A.: 
Derihoii    Portalile   Hardness   Testing   Ma- 
chines     

Ellis,    R.    E.,    Personal   of 

Embossing   Brittania   W'are,    Putty   for, 

Emery,    World's   Supply   of 

Employes'      Savings      and      Ix)an      Depart- 
ment,   Shop    

Enamel    from   Tin,    Removing   Paint   and. 
Engine.         See      also      Combustion,       Oas, 
Gasoline,  Steam,  Oil. 

Engine,    The    Diesel ,5,58 

Engines     and     Pumps,      New     Connectlng- 

Rod    for    310 

Engineer    Aclilevlng    Success    by    Training 

Men   Under   Him 080 

Engineer,      The      "Follow-Up."        A.      V. 

Francis      784 

Engineering        Congress,        Character        of 

Papers  to  be  Read  at  the 0.58 

Engineering    Congress.    International 277 

Engineering    Data.    Standardizing 744 

Engineering  Drawings  and  Data,   Property 

Rights    In     ".   0.58 

F.nL'ineering  Education.    New  Departure   In  0.32 
Engineering    Education.    Rational    .Mdhods 


609 


313 


008 


134 
134 
134 


009 
070 


688 
497 
495 


.50 
637 
637 


C40 
209 


470 
,544 
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KnttliiciTliiK    Cniiliiiili'H,    Oi'nipiill 
KllKlliiiTllii;      IriilijMlr.v,      Sdlni'     Sm 

llMlklH,'!'     Ill      llll'.         A.      A.      I'.M'llll'N 

lIliKlniMTli,^.    Wliallll.iilldim     

I'.'iiKiiimi,    !•;.   ,1.: 

Mi'iiii    «'ln-iiiiir.rciii-..   of   (I    1(1,1); 

MiiKiin  lui;    Miicliiii,.    

lOllKnivhiK     Mnililiir     r,ii-     Niiiiil„'.!« 

lOiiKiavliif   Ma.lilnc.  ><.liiuli«nlt  &  Scliiitic  1)85 
ICnnrlKlil.    Ji.lm    r.: 

•M.-tlKMl     of     I'alliHTliiB     n     Klvi-KIutcO 

■.  I   '",'.'    •..•.•■; "IS 

l-.pliv.-lU-  ■!  mills.      I.    K.    MIII.T n7 

K.,ii»"Jii-iit,    Aiitl.niat.'.l    Tool  Itooiii .itlo 

i:i|iil|.ioiiit    for    Iiuliisti-lal    Plains,    MoiU'i-ii 

■Milal.       IhiiT.v    C.    Siiillmaii ■;■>» 

KMiiiliin.iil.     I'll..  Apinalsnl  of  Maiiufai-tur 


EiiK.  Shop. 

.Mill 


\Vlllliiiii    F. : 

!'"*'■'    ''I""!  I'l K  I'.'lallK 

"»•'•'■   I'lii'il  ''ll'lMi;  D.'lallK 

I  ••»,•.    I'lanl  I'lplhK  i),.t„ii„ 


EnK.  Shop. 


I'oiiiHli-.v  'r<,oi,   VHi-iiiiin  ricnnor  nii  n 
I'ox    l.allii-.    Til,. 
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Co 


INS     I'll,  hi 
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■li    .Ma.hlri,.    Work 


Mi 


l''it<'hl 
■T,    .„''''"'''"I<'''"-1"K   Altarhiiiont    .. 

ONI     I'MtH,  A    Il.conl  of'i-'^ 

KIlK,    lu-conl    of    I'rcHi 
KltH.    Shrink    vh.    rrcHKcd 
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IMII 
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31. 'I 


Mulllph.  .S|,|,i,M|. 
••■"X.    ,\1 

I  loir  I 

Fniclh, 


Kail    Drill 


Scull 


Kiliilvaloiits.      .><<'al,.      of 
Decimal.      c.    i|.    I'liri 

Kric   Machine  Shops: 

Nn(    TiippInK    .Machine... 

Kscapi-niciits.    (iiiKliiK   Wati'li 
llainillon     


Knictloiis 


and 


Inclon 

2n0  Fits,  Shrink  vs.  I'lVss.Vl.' ' '  i)  '  fapnan  ' 
r,o  I'llI"'  •'""■'"''  '■'"■  '''-''"wil-  W.  C.  Ii,.|; 
ol,)    Mts,      Shrink      vs.      I'ressrcl.        I'anl 

Vliisek     

1»2    FltlliiK    Taper    (ilbs    anil '  sVltioH.' '  roinpe 
'^nKiilnilt.v    ill.       Ilaidlil 


Mi 


for   DniflN 11. 
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Kninie,    Millers    Kails    Hacksaw.' .' ! ,.,, 

I'mnies,    I'unch    iinil    ran 

.32S    Francis,    A.    V.:  " 

209        The    -Follow. Up"    KiiKlneer 7k,, 

Fninkfoiil    Arsenal:  

.142        DrawliiK    Ciirtrlili-i.    (^ases  -i-, 

3«         MakInK    SpK.er    l.iillels,    ! j ' 'l 
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I'Npcn  l.nca.-i   .Macliine   Works: 

Axle     Centering     Machine 

<'olil     Saw      

Duplex    Saw    [\[, 

Ktchliig  Ill-ass,    Method  of.     (ieorne  GiiiTl- 

son      jgg 

Ktching   on    liiass   and    Steel.      Wiilter    11 

Stickler     ■     4- 

EtehlnR     on     Urass     nnii     Steel.       \v"c 

"'■•z   ' . .    ■  301) 

Etching      Hcsist     and     Solution.        H.      N 

Hnnimond      j.j^ 

Etching   Steel   and    Rniss.      Walter  "Biitz.  '   ''•'' 
Etlilcs    of    Contrilnitiug    to    the    Teclinical 

Tress     

Evelaiul,    Saiiinel    S.,    reisoniil    of ..!!... . 
Exhibition,    International    and    Colonial!!.   ,"-,74 
Exhibition     of     Antogenons     Cutting     and 

Welding      4^3 

Exhibition,    Eighth   Annual   Exhibit  of   the 

Foundry    and    Machine    231 

Export   and   Iniport   Trade !! 833 

Export    Trade.    Kusslnn ! ! !  379 

Exposition,     An     International !!!!!!  330 

ExiKisition   in  Si'inaniiig.   Colonial...  7>0 

Exposition  of  Safety  and  Sanitation,   First 

Intecnational     39(- 

Exposition,    Panama-Pacific    Interna tioiiiii!     00 
Exposition,    The    Paris    Aeroplane..  510 

External     Holding     Devices     for     Second'- 

Operation    Work.      AUiert    A.    Dowd..       8''3 
Ey<'-rj|ass,      Preventing      Moisture      Forni- 


:t47         Penne 

••■■'Ivc    llrolhei-s.-'Th',."!!!!! '^vtH 

30.'.    Flxlnrc   Design,   .llg  and.      Charles' Slapl™  7S.3 
...x  lire.    Drill    Press.      C.     w.     Whiteside.    r,S4 
•  xtiiic    for   Angular    Work,    Milling...         4111 
..V    "^'"';''       •■'".'       '"■'■")'"»-'       InsertclTootli 

,i?,    ,„<"'•>•'■«■       ■■■••■•I    «.    Irwin 1070 

4.'0    Fixture      for     ll.dding     Irregular     Shap.'.d 

\\  ork.     Adjustable     gy 

Fixtmv      for      Holding      Twin" 'cyl'lnd'er's! 

'  •■■■"'"IS     joflf, 

•1'    for   Machining    Hevel   (Jears,    Tu'r- 
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4,14     Friction    Driven    Po. 

543        Alton     

400    Frlcl,    Edward    A.':' 
205        Ilanillc       for       Ci 
I.athes      ... 

7:14     Frltzinger,    Harry:      

I.uliricant    for    Worin-(Jears 
0.t    Fuel    Problem    for    the   Motor  Truc'k" 's'o'lv'- 
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Fixture   for   lioughlng   the  Teeth   of   lievei 

-        Unions,    Multiple,      C,    Roella....  ^47 

I'ixtnre,        Simple       Grinding.  Clayton 

I'n'"'      r,„ 

Fixture   Witli    Clamping   and    Ejecting   l)e- 


ing  on   Watchmakers' 


„„„    „.  George    R.     Uichard:, ,„, 

390    Fixtures.    Designing   Jigs    and ' miS 

Fixtures  for  the  Vertical  Surface  Grind'e'r' 

-''         "ork  Holding     • jQ,,, 

!•  landers.    Ualph    E.,    Personal   of  ""  91^ 

lol     Flanders.     Kalpli    E,,    Personal    of "   814 

Flanders.    Italph    E. :  ■  •  •  •  .   nn 

000        I^™/';'ff    Pi-<-ssurcs    Due    to    the    Action 

"a7    „■     "'   "'■^'•'   '-^rs  Under  Load o.39 

.)(H    Manging    Machine,    Niagara    Hottom.  4'ii 

Mats    on    Holibed    Wormwheel    Teeth     he- 
200        ducing.      OTOrge   L.    Colburn...  140 

72    Fleming,    W.    M. :  

350       General  and   Individual  Illumination   for 

Drawing     Uoom ^-.-j 

^I'?.'.';T';^'"'"J.'    S'-rew-Driver,'  'coj'ite.s! ! ! ! !  !lOR8 


7^ft    I-   ,",*''    "ir^  ,  ""™'''    Whiting   Slaiiso'n 
i.iu    r  uiier,   s.   S. : 

Tool-Holder     

140    Fund      for      Financial      "aUI 

Society's     

721    Furnace,     Combination  "ifeat-'Ti'o'a't'liig'Al 

387    Furnace,    Electric    Aiiiieailng' 

Furnace,    Generator    ... 
403    Furnace,     HighSpcid      Slcil    "ii'|.'.,'t  ■' 

i"g      

.MS    Furnace    Lining    That     Will     ll'c'^'isi  ' 
732        High    Heat,    A......  ' 

Furnace,     Multle      . . ,  

Furnace    Regulator,    Ele'c't'r'ic! ! ! ! ! ' ' ' 
040    iMirnace,    Rochester    Case-Hardening! . . .       s,u, 
'■""     for     Heating     Steel,     Gas     and 

1.       E.     F.     Lake 747 

Kerosene     for     Steel     Heating' 
29r  •         f>l'inn,an   "^    1,5 
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Facing  Hubs,   Tool   for 
Facing   Spring    Shackles 

F.     George     

Facing    Stock    in    a    Drill    Press!      ! 

Jesson      

Fafnir    Rearing    Co.: 

Rail    Rearing    Rox... 
Falincsto.k.   Murray: 

Adjustable  Clamps  for  T-Squares 
Failures  That  Recomc  Successes.... 
Fair,    Charles: 

Electric    Motor    Standardization. 
Fairbanks   Co.: 

Power    Hammer    047 

Fairfleld.    H.    P.,    Personal   of!!!!! looo 

Fallacy?     Where  is  the.     M.Terry 143 

Falling    Bodies    in    a    Deep    Mine    Shaft 

Experiment  With    '  4(57 

Famous    Mfg.    Co. : 

Rating     Machine      jjq.j 

Fan   Parts,    Ma<hining   Desk... io>"> 

Paris,   C.  H. :  ' 

Scale  of  Fractions  and  Decimal  Eguiva- 

lents      5Q.J 

Fast,  Gustav: 

,    "'Fast"    Speed    Reducing    Mechanism...   632 

"Fast"    Speed    Reducing    Mechanism 032 

Fay.   Lawrence: 

Feed    Cliute    for    Drawing    Press 079 

A    Novel    Punch    and    Die "  C85 

Automatic    Feed    Mechanism    for  'sinall 

Rrass  Cups    779 

An     Atuomatic     B'eed     for     Bullets     and 

Slugs     g-4 

Feed    for    Bullets    and    Slugs,    An    Auto- 
matic.     Lawrence    Fay    . .  §74 
Feed  Chute  for  Drawing"  Press!    "La'wrence 

079 


Piexi-suarf    Screw-Driver     Co'ite.:  inoo  -r ,    r,       '     ""'ui'son (,00 

Flexible        Cutting'^'LibVicairi        Tube'       '  ""  Ga^fe'' fo^Ran'^u'"  ■   '*""""'•'    «"««<■"•  ^  .'.■  226 

Wheelock     '   „„,  ^.„    Y.^l^'^   ^°'    Ba"   Bearing   Races aap. 

Flexible  Steel   Belting  'cio.': ^'^  T',    w"",,^'"*""™    '"'•    G'"neral    Work! 

Steel    Belting  „  _  '''"''     '"•    McArdle c,-, 

i;.!;..*   o    "=.A"^„:- 247  107  Gage     for     Screrv     m..„..,„;    V.;::.' " "  ■ 'J  ■  •  "-'i 


909 


Flint   Specialty   Co. 
342        Cutter    Grinder 

^oc    '''r?'   l^"''  ^'"""•'■et''  for  Factory.     Roiiert 
-iOO        Grimshaw     »„„ 

Flue    Sheet    Drill,     Foote-Bur't 239 

2i4    Fluxes   for   Soft   Solder,    Soldering        28" 

Fly"  in  the  Drafting-Room.  "Swat  the  '  87 
358    Flywheels,    Material    in    Cast-iron      .  834 

Flying  Machines.    Stability   In.  '   040 

*?2  !^?,''^,T''_  "'"^  Bending  Brake,  Niagara!!!"  I5G 
Engineer,      The.        A.      V. 
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Feed  Pinions.  No  More  Rroken.  F'.'Hi'u'ax  876 
Feed    Rolls.    Ratchet    Wheels    for  '    loi 

Feeds  lor  Cold  Sawing.  Speeds  and.,!!!'  .361 
feeds.  Taper  Turning  With  Combined.  411 
Fenaux.   P.    P.:  ^" 

Bulldozer    Dies    for    Forming    Steel    Stir- 
■■•■PS       qqq 

Ferracute  Machine  Co.:  

Double-Crank    Toggle    Drawing    Press  74 

Ferracute    Single-Action    Press    1.51 

Single-Action    Press     ...  4U 

File      Amer.     Swiss     File     &     "tooi"  "  "co  ''s 
Wavecut"      „„, 

File  Cleaner   "i"^ 

Fnr,?.°x/'!!'""'"'i'*'  ^"^''''''  "«ing  Curved  40 
Filing    Machine,    Ames    Bench.  906 

Filing    Machine,    Cochrane-Rlv    Por'taiiie"  987 

Filing    Machine,    Pattern    Bench "   ,396 

Filing  Machines  for  Lapping  and  Filing  sio 
Fihng  System  for  the  Di'-afflng   Boon  ,  ^i„  ''- 

FiUingham,    M.    P..    Personal   of.    70* 

Fillister    Screw.     Allen    Socket. 


'Follow-Up 
Francis      .... 

95    Poote-Burt  Co. :       

Foote-Burt       Multiple       Spindle       Valve 

S)7  Grinder     „, 

51        Foote-Burt    Flue    Sheet'  'Drill o-jn 

18    Forbes  &   Myers:  "' 

Forbes    &    Myers    Lathe     Grinding     at- 
tachment       -. 

Polishing   Machine    1^,7 

Motor-Driven    Grinder     . . . ! ! ^'^^ 

718        Forbes  &  Myers  Bench  Grinders soo 

Forbes,    John    F. :  

Press    Tools    for    Clipping    and    Piercing 
347  Brass    Shells    ...  mn 

Forbes,   W.    D.-  " 

ttl    Forced   'fUs  U""»"al  Jobs  Were  Handled.  1044 
Ford    Motor    Co.,    Profl't-'simri'n'g  "pi'a'n'ot'   489 
469        for    '^'°*'"'     ^*-     ^'"'""^     Power     Plant 

Foreman,    Get 

.5.39    Foreman    Plati 

Making      Re: 

002  Metal    Pii 

Foreman,    The    Duties'  of  "a ! ! ''qn 

602    Forge    for    Machine    Blacksmithing   'b'i'l"   l"'0 

I'orge,    Oil    Heating "   613 

463    Forge      Tools,       Hardening      the " 'lie-id's' 

604        James    Cran    ....  "•'■i"-'- 

Forging   and    Machining   Auto'nioiiil'e 'pi-ont  ' 
Axles     .iQ„ 

275    Forging,    Machine— 5," 'Douglas 'i'.    Haii'iiV    "   ' 

ton      

Forging,    Machine— 0.     Douglas   T."Hki,',ii'. 
ton     


in    Touch    Witli    tlie. 
frcmi      Straiglit      Shi 


95    Forgings.      See  Also  Drop   Forglngs   

281    Formed        Cutters,        Making.  F         B 

Jacobs     •   „.p 

6.33  Forming   Tool    for  a   Gear  Cu't'ti-r! ' Making    " 
609        "■      ^"'''<'    Buckingham    777 

Forming    Tools    for    Gear    Cutters  ' '  'jo'iin 

6.34  „'=''S»r     OG" 

083    Formulas.       Two       Shop.         Charles       W 

HIchards     ,  ,„ 

^"    Fosdick  Machine  Tool  Co  ■  

072        Fosdick     Boring,     Drilling     and     Milling 

Machine     *   j-. 

„.        Heavy-Duty    Radial    Dr'iil. r.^o 

805        Fo.sdick    Heavy    Radial     Drill    boo 

420    Foundry    and    Machine    Exhibition,'  'Ei'ghih 

Annual    Exhibit    of    the..  231 


167  G.ige     for     Screw     Machine '  "-Work 

Morton      

037    Gage  for  U.  S.  S.  'Thread'  TotIs"  ' 

Gardner    

464    Gage,    HJorth    Drill     ! 

1.59    Gage,     Motor-Operated     Shejir 

Oage     Standard     

03    Gage    Standards,    Sch'n'ch'ardt  "&"schu"tte       990 

IPS        #"•     -""w^-      •^'•■'"'"'"'      Thread      Tool! 

168  Francis    W.    Clough...  4^ 

100    Gages,     Adjustable     Templet Im 

544    T^H.^'pratr?".'"''"'     '^y"'"J^'^-^'.' '  ^eVt! 

Rages,    Improved  '  ijiili't' ' ! |?q 

Oages,    Inspecting    Work    With! !!!!!!!"" "  316 
.38    Giiges,       Inspection      Room      Limit.        M 

1.59         lerry     

Gages,    Johansson    ...  344 

47S:T^rrj^*t^'';i^tJ''^'^'^^'"^i? 

305    '''^;;;?il^*^!'.!!^^'"""-'-      I'ougias'T!^ 

624    Gagnier,   E,  D. :  *^' 

Inertia     of    Reciprocating    Parts 214 

„,.     „  I.'<'^l'a''S'ng   Permanent   Magnets 409 

324    Oaisman,    Henry    J.,    Personal    of . . .  169I 

Gallimore.    James:  

Toolmaker's    Square     »„, 

Qoo    ,,  ^,'!J"'<*="'>e    Angle     Gage. ..!!!!!!! !'""  "1073 

.329    Gallmger.    George   A..    Personal    of! 70? 

Gang    tutting    Operations,     Turret    Arbor     " 
and    Ej.-ctor  for.      O.   Gordon 
.388    Garcia,    William    L.,    Personal 'of' 
Gardner,    Guy    H. : 

Fluting    Hobs     q»_ 

.327        College    of    the    Midnight  'i.amp! !! !'"  "1065 
72        .Screw    Compensation    for    Shrinkage    in 
Hardening      * 

429        Judging    Measuremen'ts'l'.v   "'''Drae'"'"  "of 

Calipers    "  *  ' 

200        Gage    for   U.    S.    S.    Thread 't'o'o'is!  !!!! '  CM 
"slas.;;;?       Piece-work       Rate       was     '' 

II  a^":u:::'^^i:{^ ^,''"-  '■^^'-■■■'■■■■- ^7i 

Patternmakers'     Uol'l    .Sander....  407 

Oi         Disk     Grinders     rZo 

9.,     nT'; "iHlk" r^*"i''''"^  i-ati;;;! !!!!!!!  ^iic 

J-         i\o.    1    Disk    Grinder onn 

Combination    Patternmaker's  'Machine'"  SOS 

Garn-tt    Afta.-hment   Co-  '.""ine...   8J8 

too        GcarCutting    Attachment  oaq 

Ganigiis  Machine  Co..   c    (;•    """ 

-.37        Garrigus  No.  2  Hand   Milling  .Machine..   104 

Precision    Grinder     q,,r, 

(Jarrison,   George:  

An    Angle    Bending    Kink...  qo, 

87        Lacing    Leather    Pelting lofiQ 

Removing     Rust     From     Steel      "."q 

94  "J'VrZ    «'""-""'™    From'ir'or'ml'ng"' 

53        Formula    for    "s'o'ldei-i'ng   "s'olii'tion! !! !  "  " '  3?f 
17        Improved    Method    of    Marking    Machine 
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M.   Terry    S.ll 

Cnte   Sliear,    Itertsch    Five-Foot 74 

Gates,   F.    W. : 

Ta|)   Drill   Sizes 

The   Use   of   Gages 

Gear    Itlanks,    Hruaehlng    Keyways    I 
Gear     Cases,      Internal     Milling     oi 

ferential     

Gear    Cutters,    Forming    Tools    for. 

Kdgar     002 

Gear-Cutter   Forms,   Laying  Out.      Ulchard 

\V.    Kloklnson     781 

Gear    Cutter    Grinder,     Cineinnatl IC.I 

Gear   Cutter,    Making   a    Forming   Tool   for 

a.       Karle     Itucklngluim 777 

Gear  Cutters.    Making  Templets  and  Tools 

for    Involute     411 

Gear    Cutting    Attachment U0!> 

Gear    Cutting    Maehino,    An    Early    Auto- 

matie.       Iionglas    T.    Hamilton 19 

Gear  Cutting   .Macliines,    lirown  &  Sliarpe.   4-':'. 

Gear     Cutting     Mailiine.     Cincinnati (i'J 

Gear     Cutting     .Maiiiine,     Gould 

hardt    Automatic    
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Gi'ar    Cutting.     Ua|dd     UptoDate :«) 

(rear    Design,    Tumliler OliS 

Gear    Diameters,     Simple     Rules     for    01>- 

taining.      Jolm    H.    Wood 140 

Gear    Grinding,    The    Status C.'iS 

Gear    Guards    1002 

(iear     llolilier,     l.ees  Bradner 79(i 

Gear      Holiliing      Machines      in      Germany, 

rfauter    Pati'iits   on OKi 

Gear      IIotiMng      Machines      In      Gcrniauy, 

rfauter    Tateuts   on , 478 

Gear,   Machining  a  Triple  Staggered  Tooth  509 

Gear  I'atterns,    liuilt-up  Universal 37,'! 

(iear,    Iteversing    882 

Gear    Tcetli    on    a    Vertical    Shaper,    Cut- 
ting   Internal     22 

Gear  Teeth,   Tests  for  Strength  of 382 

Gear  Testing  Machine 1097 

(Jears   and    Driving    Helts,    Guards    for 1004 

Geared  Head   Lathe.   WhItcombBiaisdell. .  G04 
Gearing.     See  Bevel,    Helical,   Spiral,   Spur 

or  Worm. 
Gearing,   A   Study  of  the  Stub  Tooth   Sys- 
tem  of,      Floyd    G.    Smith 302 

Gears,    Accurate    Method    of    Laying    Out 
Keyways      In       Timing.         Ernest      A. 

Runge     1024 

Gears,     Automatic     Indexing     Fixture     for 
Cutting       Internal       Ratchet.         Alfred 

.Spangeidierg     1!>1 

Gears,    Chuck   for  Twin   Spur 10()9 
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loy   Steel    1020 
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Edgar     nCS 

Gears     In     Machine     Tools,     The     Use     of 

Heat  Treated.      J.     Ileher    Parker 294 

Gears     In     Machine     Tools,     The     Use     of 

Heat  Treated.      Andrew    C.    Gleason 290 

Gears    in    Rnlibcr    Working.    Vibration    in 
Machinery   and    Its   Elimination   by   Her- 
ringbone,     Walter   J.    liitterlich Si- 
Gears.      See    also    Bevel,    Helical,    Spiral, 

Spur,   Worm. 
Gears,     Studs,     etc.,     Casehardening     and 

Toughening   Process   for.      Casehardener.   ."iOS 
(iears.      The     Advantages     of     Cast-iron. 

Edgar    H.    Trick 48 

General   Electric  Ck). : 

Flow    Meter    74 

Continuous     Current     Generators 703 

G.      E.      High      Voltage      Outdoor      Oil 

Switches     1098 

Creneral    Veiilcle    Co.: 

Truck    Crane    909 

Generator,       Gleason       Three-Inch       Bevel 

(Jear     lOK! 

Generator    Set,    New    Electric 089 

Generators,   G.    E.    Continuous   Current....   703 
George,    C.    F.: 

Boring   and    Facing   Spring   Shackles....   310 

German   Ex|iort  and  luiimrt  Trade 24 

Gi'rman    LalKircrs,    Wages    of STi 

German    Machine    Industry 204 

German    Machine  Tool   Manufacturers'   As- 
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German    Patent    Law,    New 299 
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A     90 

Germany,    Imports    and    Exports    of    .Ma- 
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W.    Butz    083 
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Sidney    Iletherington    878 
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larity    in     Fitting     Taper.       Harold     P. 
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(llllM-rl,    Cliaries    It.: 

Lattice    Bar    Spacing    Tables 392 

Glili'tte,    H.    E.: 

Toids     for     Truing     Vaivis     ami      Valvi- 

Seats      780       540 

Girder.    Largest    Steel 274 

GIsliolt    Machine   Co.: 

Autonnitle    Turret     l.atlie 247       107 

Gland  Strips  In  a  Parscais  Steam  Tnrldne, 
Removing   Dummy  ami.      N.    I.   Mosher..   8.30 

Glass,     Drilling.      James    Burke 224       144 

Glass,    Driiiing    Holes    In 057 

Glass,     Drilling    Holes    in 24 

Glass.     .Method    of    Cutting     Plate    Glass. 

Julius    R.    HansiMi 1070       734 

Gleason,    Andrew   C. : 

The   Use   of  HealTreated   Gears    in    Ma- 
chine   Tools     290 

Gleason    Works: 

Spiral   Type    Bevel    fJear   Generator 090       474 

Stnir    Gear    Testing    .Maeiiine 909       037 

Gleason     Three-Inch     Bevel     Gear     Gi'U- 

erator      1083       747 

(ioetlials.    Col.    George    W.,    Personal    of..     78         54 
GoethaLs,    Col.    George    W..    Personal    of..   109       113 

Goetz.    John,    Personal    of 78         54 

Goggles,    Shop    444       30S 

Goodwin,    P.    R.: 

Old    Tilt   Hammer    309      205 

Gordon,  O. : 

.Making    Eccentric   Screws  on    Automatic 

Screw     Maehino     139         83 

Turret     Arl)or     and     Ejector     for     Gang 

Cutting     Operations      .'lOO       340 

Gorgas.      I'resentation      of      tlie      Seaman 

Medal   to   General 840 

Gorham,   C.   Fred: 

Drawing   Brass   'i'ul)ing  on   Steel    Hods,.   .->08       348 
Gorton    Machine   Co.,  George: 

Engraving    Machine    for    Numbers ,-i22       302 

Gould   &   Eberhardt: 

Hack     Cutting     Machine ,523       303 

Automatic    Gear  Cutting    Machine 705       480 

Grace  Co.,   J.    W.: 

Punch   and   Shear    013       429 

Graiiam,    John    A.: 

Are     Iron     and     Steel     Chips     Cmnbusti 

ble?    209 

Bronze   Sheathing  of  Propeller  Shafts..  083      407 

Grain    Elevator    1098      702 

Grant   Engineering   Co.: 

Machine    for   Worm    Drives 335       231 

Special  Machines  for  Automoliile  Work.   330       2,32 

Cntting-off     Machine 013       429 

Grant  Mfg.  &   Machine  Co.: 

Grant     Rotary    Vibrating     Riveter 72         48 

Internal    Grip    Arbor 420       290 

Riveting    Macliine     521       301 

Graiihite    as    a    Lubricant,    Value   of 458       322 

(iraiihite     Lubricant     1097       701 

Greaves,   Klusniau  &  Co.: 

Geared  Head  Lathe 434       298 

Greenfield   Machine   Co.: 

Greenfield     No.     1     Plain     Grinder    with 

Hydraulic    Table    Feed 1089       753 

Grldley,    G.    C: 

Selling      Guarantees — What      are      Safe 

Limitations    248       lOS 

Grimshaw,    Dr.    Robert,    Personal   of 1008       702 

Grimshaw,    Robert: 

Sextuple    Nut    Planing    Machine 307       203 

Spinning  Tools    309       205 

Tar   Concrete   for   Factory   Floors 080       404 

Preventing  Wear  of  Concrete  Floors....   875       003 
Grinder    and    Greast    Drill,    Stow    Portable 

Electric    Toolpost    418       282 

Grinder.    Holli   Cutter  and    Reamer 514       3.')4 

Grinder,    Besly    Double-Splndie    Disk 08         44 

Grinder,       Besly       Double-Spindle       Motor 

Driven     986       082 

Grinder,    Blount    Wet   Tool 237       157 

Grinder.    "Capital"    1084       748 

Grinder,   Center    160       110 

Grinder,   Cincinnati  Gear  Cutter 105       109 

Grinder,   Combination  Lathe  and 167       111 

Grinder,     Combination     Roll     Sander    and 

Disk     898       620 

Grinder,    Cutter    74         50 

Grinder,    Cutter     909       637 

Grinder,    Cutter   and    Reamer .522       302 

(Jrluder,    Finishing   Sad    Irons    on    a    Ring. 

C.    L.    Lucas 958 

Grinder,  Floor  Type  Dry 717      501 

Grinder,       Foote-Burt      Multiple      Spindle 

Valve     62         38 

Grinder,    Gardner    No.    1    Disk 800       560 

Grinder.    Garrigus    Precision 992       688 

Grinder.    Heald    Rotary    Surface 417       281 

Grinder,   Hobber  and  Cutter 335       231 

Grinder      with      Hydraulic      Table      Feed, 

Greenfield    No.    1    Plain 1089       7.53 

Grinder,    Motor-Driven     441       305 

Grinder,    Mnmmert-Dlxon    Radial 795       555 

Grinder,    Planer-Type    Surface 613       429 

(Jrinder,    Pratt    &    Whitney    22-Inch    Ver- 
tical   Surface    63         39 

Grinder,    Pratt  &  Wliltney  Disk 235       155 

Grinder,      Pratt     &      Whitney     Horizontal 

Surface    146         90 

Grinder,     Radius    Link 803       503 

Grinder,     Ransom    Ball    Bearing 907       035 

Grinder,    Standard   Unlveral    Electric 992       688 

Grinder,    Standard    Universal    Electric 713       497 

Grinder.    Stockbridge    Knife 008       424 

Grinder.    Union    Formed    Cutter 791       5.51 

Grinder.   Van   Norman  Automatic  Radial.. 1075       739 
Grinder,   Wel)stcr  &  Perks  Floor  Type 702       480 


Grinder,    Wisconsin    Portable   Electric 711 

Grinder,     Work  holding    Fixtures    for    Ihe 

Vertical   Surfaci-    1049 

(irinders,   Changing    Wheels  ou    II  &  8 881 

Grinders,    Diamond    Motor    Driven    .Surface  800 

(;riniiers,    Forlies   &    .Myers    Bench 800 

(;rinder».     Pallernmakers'     Disk .522 

Grinders,    llacini-    Portable    Eleclrli- 1,52 

(Jriniling     Attachment,     Forties     &     .Myers 

IJithe     71 

(irlniling,    Cranksluift.      Ross    Holmes ia3S 

(!rln<llng   Ex|>ert,   A   Uuestiou   for  tiie 273 

(Grinding   Formed  Cutters jo 

(irlndlng   Fixture   for   Ihdding  Twin  Cylin- 
ders     1000 

Grinding    Fixture,    Simple.      Clayton    Dane  587 
(irlndlng    Inserted-'i'ooth    Cutters,    Fixture 

for.       Fred    R.     Irwin 1070 

Griniiing,      Large     Cornnduni      Wheel     for 


Needle 


490 


Grinding  Machine    1097 

Grinding  .Machine,   Defriek  &  Harvey 799 

Grinding    Machine,    Diamond    Face 154 

Grinrling   .Machines,    Fifehl)urg 901 

(irlndlng    Machine,    Landls    Roll 58 

(irlndlng  .Machine,   Landis  Plain 431 

(irindiiig  .Machine,  Lolideli  Calender  Roil.. 10,50 
(irlndlng      Machine,      Newton      Ix)comotive 

Link     894 

Grinding    Maclilue,    Norton    Open-Side 62 

Grinding    Machine,    Norton    Plain 432 

Grinding    Machine,    Plain ,r,2,i 

(irinding     .Machine,     Plain ,',   013 

Grinding    Machine,    Roll 1002 

Grinding    .Machine,    Standard    Roll !.]l082 

Grinding    .Multiple    Diameters 932 

Grinding  and    Poiisiiing    llepartmeiits,    Tlie 

Use     of     Photogra|)lis     in.       George     B. 

...   931 


Morris 


. .  203 
. .   638 

. .  682 

. .  377 
900 
049 


408 


Grinding  the  Faces  of  P<de-I'iece8 

Grinding,   'llie  Status  of  Gear 

Grinding    Wlocl    .Manufacturer: 

Selecting    Dlaiiioiuls     

Grinding  Wheel  Protection  Devici^s.     R    G 

Williams    

Grinding  Wheel  Stand,  Norton.]!!!!!!!! 
Grinding  Wheels,  Safety  as  A|)plli-d  to!! 
Grinding,     Work     Speids     in.       James     O 

Smith      

Gronkvlst  Drill  Chuck   Co.: 

J<»lians.son   Gages    

Grooving  Tool,  A,  Richard  Hussell!!!!! 
Groves,   II.: 

Dlemakers'    Clamp    1073 

Guarantees.— What    are    Safe    Limitation's 

Selling.      G.    O.    Grldley 248 

Guard,    Circular  Saw ! ! !   1002 

(iuard.    Valley    City    Wheel !!!!!       ,52'" 

Guards    for    Polislilng    Wheels !!!!!!        198 

Guard   for  Turret  Lathes,   Bar  Stoclt! ! !! !  !l003 
Guards,     Examples    of    Belt.       George    F 

Stack     ■  905 

Guards  for  Gears  and  Driving  Belts! !!!!  !l004 

Guards,   Gear    1002 

(iuards.   Power  Press.     Mancius  S.    Huttoii  945 
(iuards,      Power      Press      Push.        E       W 

B""*'   Co looo 

(inenther,    Rudolph    R. : 

Rifling    Head    for    Rifling    Recoil    Values 

and    Guns    407 

Gun,   Pneumatic  Air  Blast  Cleaning!!!!!!  717 

linn.    Pneumatic    Cleaning 013 

Guns,     Rifling     Head     for     Rifling     Recoil 

Values  and,      Rudoipli   R.   Guenther 407 

H 

Hacksaw    Blade.    Simonds    Improved COO 

Hacksaw   Frame,    Millers   Falls XH 

Hacksaw,     High-Speed     oi3 

Hacksaw    Machine    ,330 

Hacksaw,    Millers    Falls   Power 1093 

Hacksaw,    Power    o^y 

Hacksaw,    Roliertson    20-Inch !!!!!   980 

Hacksaw,    Two-Speed    oi3 

Hall,    A.    B.,    Personal    of C"0 

Halsey,    F.    A.:  ' 

Uniflcafion    of   Weights   and    Measures— 

For  and   Against ]0G5 

Hamilton,    Douglas    T. : 

Screw    Machine    Tool    Equipment — 2 10,59 

Making  Wing   Nuts   in   a    Punch   Press..   8.58 

Mechanical   Prmluction    Rc.oriiing 809 

Screw   Machine   Tool   E<inl|)ment ! !  905 

Production    Tools    for    the    Reo    Engine 

''•^."■"'••■■.s-l    ...1041 

(.Mging    Watch   Escapements 487 

Making  Sectional  Die  Parts ,'-,73 

Drawing    Cartridge    Cases !!   r>.33 

Making    Spltzer    Bullets !.!   041 

Cleveland    Automatic   Screw   Maehine-^i  028 
Clevidand    Automatic    Screw    Machine — 2  7,33 

Loading   and    Clipping   Cartridges 759 

An    Early   Automatic   Gear   Cutting    Ma- 
chine         19 

Drawing    and    Forming    an    Autoniohile 

Clutch    Cone    ]go 

"Stelllte"as  a   Cutting  Tool..!!!!!!!!!!   21W 

One-Plece    Armature   Disk   Tools !!   .3.50 

.Making    High  Efflciency    Worm-Gearing.   .393 

Machine  Forging — 5   n 

Making  Motor  Poppet  Valves...!!!!!!!!     4| 

Machine  Forging— 0   91 

Setting    Up    and    Operating  "Automatic 

Screw  Machines — 2  129 

Examples      of      Screw      Machine      "Set- 

I'Ps"    184 

Ilamllfon,  George  H. : 

Re-charging    Permanent    Magnets .585 

Safety     Devices     for     Lightning     Scren- 

Drivers    rsq 

Hammer,    (3oates    Centrifugal    Clilpping. .  .1082 
Hammer,    Drop 1097 
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lliiiiiin.iiul.   A.    N.: 

KlililiiK    Iti'slst    luul    Solution 

U.iiiiiviin;    "    llroki'ii    'I'lip 

Iliiiiiiiioiiil,    Kilwiu'il    K.: 

Mrlliiiils  l!«fil  In  MiiiinfiiilnrliiK 
.luiiis  Spi'i-ilonirtiT    


r.Mi 

87H 


NTS 


Ilil 


:)(i:i 


I-  liiMilii);  lillii-  rnllcv r.oi 

lli.w  ("  I'lu.l  Stwl  wltliout  lliiriliMiInK  It  (IST 
AilJllslMl.li'  MliTonii'tiT  UflKllI  (illKO....  <iSS 
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A    Hull    Itiiirlni!   Applliallim 1071 
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lOiIwiiiil   A.    I'rli-l -'^l 

lliuiK-.T.    'nil.    lUiKl.t    mill  Hfiirlnt' l-i 

Uiinn.is.    Slaiiil.iril   Stv.'l  Shaft 5118 

llaiininn    Mr>:.    To.: 

•I'lirii' .law    Air   Cliuik '•'•> 

llaiisi'M,    .lulius    U.: 

Mitlii.d  of  Cntting  Plato  Glass lOiO 

llaril.ninK  ami  T.-niporlnK  Stui-1 lOji 

Ilanlonlni;  Holts  by  tlio  Ton 8-10 

IlariliiiliiK     Compensating    Screw    Threads 
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lilall.    Kraiik   A.: 

i:is         s:!        Mnlllple    'I'hreail     CnttinK 

.-.(Ml       .•111!    llliki.k,     I'reilirlik    I,.,    Personal    of 811 

lIlKli  Siliools.    Tile    Ailvantages   of    Maiinal 

Tniliiliig.      Krani-ls    I,,    llain .'ilO 

■l:l  1!)    High  Speeil     Drill     Usage .'■.:;3 

M.    H.    mil   MI'g.   Co.: 

i-iOl       341        M.    11.    lllll   Claiup 1(I8<1 

•171    Iini,    \V.    II.: 

472        Kleetrie    Lamp    Bracket 411 

070     miles    &    Jones    Co.: 

735        Moliir  Driven    Alligator    Shear 444 

Stralghtinlng    Itolls    444 

307    mill.\,    1.'.: 

201        No    More    Ilrokcii   Peed    Pinions 870 

414    UlmofT,   Max: 

llepalrlng   a    Milling    Machine   Table 40G 

2.31    Iline-s,    II.   Ii\ : 

Inserting   Corks   In   Cliitilies !).1 

734    lllnman,    C.    W.: 

Attachment    for    Draftsman's    Pen 300 

."lOO        Determining  the  Kate  of  PriHlnction 337 

nipple,   Harvey  J.: 
209        Lock-Nut      718 


mil,    IteiiJ In   W.: 

CIllHler  Diilliili'  Ai'lloM  I'llMcl 
40r,     lliitliiT   lln.lli.rH  Saw    Mfg.    Ci 

liiHcrteil  TiMilli    Milling    Saw 
0(H!    Million,    .Miiniliis  S.: 
80         I'liigresK   of    the   Safely    Mm 

I'l.Hir    Press  (InanI 

Stale  Laws  on  Acelilelil  Pi 
'.'I'.U  llyile.  Diivlil  II.,  Dbllmiry  of. 
r,o:i     lly.lrnnllc    Haling    Press     .... 

Ilviliiiiillc   Forging    Pri'MH 

()()(!     Ilyilianlle   Press   Mfg.    Co.: 
.'■,74         llyilraiillc    Poreliig    PresM... 

Mvilriiiilli-    l"i. riling    Press.,, 

Ilyilniiillc    Hilling    Press 
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liivirleil    llvilniiillc    Straightening    I*re8H  522 

Stialglileiiing    Press    filH) 

Triplex     Piiiiips    707 

liO,--,    Ilyilnnillc    Press    Valve 1007 

Myilranllc    Shear.     Watson  Stillman 237 

308     Myilranllc     Straightening     Press,     Watson 

liOS        Stillman    700 

llvilranllc    Table    l''eeil.    Creeiilleld    No.    1 

004         Plain    (irinder    With 1080 

Hydro  Aeroplane,    Another    (ilnnt 033 

2T0    Hydro  Klectrlc  I'ower   Development,   Large  401 
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rs     Used     in     Machine 

. ... .     Andrew  C.  Gleason 290 

liig     of     Gears     Used     In     Machine 

•liMils    The.     J.    Ueber  Parker 294 

Hard.ning    Pots    for   Molten    Lead    Baths..    190 
iin-.iiiiin"       Screw        Omncnsation        for 

SliriiiUage    in    •. ■  •  •   ■*•'■' 

Hardening      Steel       Kings,       Kixture       tor. 

Knibriek    A.    Hotchkiss 080 

Hardening   Temperatnre   of   Steel.    Magnet 

for    Delermining.      Henry    E.    Gcrrish.       780 
Hardening     the     Heads    of     Forge     Tools. 

.lames  Cran   •  •  •  • ••  " 

Hardness   Testing   Machine,    Denbou 009 

llardiiige    Bros.: 

llardingc     Unit     System     of     Overhead 

Works     

Hardness     and     Strength.      Kesistan 
Steels   to   Wear   in    Kelation    to... 
HaiTiman.    Memorial   Medals,    Presentation 

of   the   E.    H 

Harrington    Machine    Co.: 

Harrington    ■Under"    Milling    Machine.. 
Harrington.    Son   &   Co..   Edwin: 

Harrington    Multip'.e    Kadial    Drill 

Multiple    Spindle    Drills 

Harris,   Ford  W.: 

Piling    Your    Own    Patent 4i>;> 

Tlie   Value   of   a   Patent 9o- 

Harris,    Harry    E.: 

Tap   Flutes— Forged    vs.    Milled 840 

A    Plea    for   Accurate    Patternmaking. .  .10o4 

Harris,    Harry   E.,    Personal   of 721 

Harrison,    J.    M.: 

Spring   Stripper    Punch    and    Die lOWl 

Harriiun    Kerosene    Carbureter 4i>4 

Hartues,  James    ••■•• *^- 

Harvey's    Sons    Mfg.    Co.,    Ltd.,    A.: 

Wright    Pipe    Wrcncli 800 

Haub,   George  K.:  „       ,    t    .,  i  i_i 

Cutting  Oft  Pins  on  a   Bench   Lathe 144 

llaii.k   Mfg.    Co.: 

Steel    Tire-Heating    Oil   Heater -■ii 

Ha/.zard,  A.  B.,  Personal  of 71.1 

Head,     Bemis    Work-Holding ■>■>'> 

Headstocks     and     Tailstocks.     Lining     Up 

Lathe.      Alfred    Spangenbcrg >•>•> 

Heiild   Machine  Co.: 

K.itMiv    Siirlace    Grinder 41i 

Mrth.'.ds  of  ('lui.king  Bevel  Gears .539 

Magnetic    Cliiuks    i^L'** 

Heat  and  Light  of  the  Sun  Not  Real....  ii8 
Heating    Steel.    Gas    and    Oil    Fired    I' ur-  _ 

naces   for.      E.    F.    Lake ••■■■•    '•»' 

Heat-Treated     Gears     in     Machine     Tools, 

The   Use  of.      Andrew   C.    Gleason 290 

Heat-Treated     Gears     in     Machine     Tools, 

The  Use  of.     J.  Heher  Parker 294 

Heat-Treatment   of    KoUer   Bearing   Parts, 

The  Accurate.      E.    F.    Lake O'''- 

Heat-Treatment     of    Steel,     Electric     Fur 

nace.      E.    F.    Lake 

Heat-Treatment  of  Steel,  The. ...........   -^- 

Heat-Treating  Casebardened  Carbon  Steel. 10i4 
Heat-Treating  Furnace,  Combination  Alloy  646 
Heat-Treating      Steel      with      Electricity, 

Methods  of.  E.  F.   Lake -'8 

HeUand.   S.   H.: 

Proper   Dimensions    for   a    Gib ion 

.  Hendec,    E.    E..    Personal   of 0'20 

Hendey   Machine    Co.: 

Hcndey    Centering    Machine 01 

Hess  Steel  Castings   Co.: 

Hess  Edge  Protectors 00 

Henke,    Fred: 

Special    Hermaphrodite    Calipers 
Henry,    J.    M. : 

An-les    of    Angle-Beam    Shear    Blades..   .581 

Slotting    •■Ni-Chrome"    Steel    Ribbon .584 

Heroult.    Paul   L.,    Obltnary   of 1008 

Herringbone    Gear    for    Heavy    Duty 1020 

Herringbone      Gears      in      Rubber      Working. 
Vibration    in    Machinery    and    its    Elimi- 
nation  by.     Walter  J.    Bitterlich 817 

Hess-Bright    Mfg.    Co.: 

Hess-Bright   Ball    Bearing 897 

Bright    Bali-Bearing    Hanger 427 

Hetherington.  Sidney: 

Shrink  vs.   Pressed   Fits 

Index    for  engine 


Enlarging   the   Pilot   of   a    Counterbore 
Hlsey  Wolf  Machine  Co.: 


687 


471 


"Ideal"    Milltl Cone   Clutch    1080 

Illniiiinatlmi    for    the    Drawlngltoom,    Gen- 
eral  anil    Individual.      W.    M.    Fleming..   877 

Import   Trade,    Export    and 8;i3 

Independent   Pneumatic  Tool  Co.: 
Thor    Portable    Electric    Drills 245 

Index    Centers.    Universal 909 


111 


Isey  Wolf  Machine  Co.:                                                          j,,^^^    ^^^^     ,j,.j^,.,.    j,^^              j^    ^,„„„ 
Electric   Drills  44         304        Machine.      Ernest    Kunge    

History   of   the  Motor  Car,    Brief 489 

Iljorth   Lathe  &   Tool   Co.: 


165 
637 


339 
464 


200 
425 


505 

018 


Iljorth    Drill   Gage 247 

Ilobbcr.     Lees-Bradner     Gear 706 

Ilobbing  Attachment  for  Automatic  Screw 

Machines,    Worm.      B.    P.   Alexander 634 

Ilobbing    Machines    in    Germany,    Pfauter 

Patents   on    Gear 478 

Ilobbing    Machines    ill    Germany,     Pfauter 

Patcnt.s  on   Car 013 

Ilobbing     vs.      Milling     of     Gears.       John 

Edgar    565 

Hobs,      Lengths      of      Worms      and.        E. 

Winslow    Baxter    193 

Hob-Tooth    Shapes,    Special.      John    Edgar.   740 

Hob,   Why  Center  the?     John   Edgar 8C2 

Hobs.    Fluting.      Guy    H.    Gardner 9.35 

Hobs.    Union   Twist   Drill   Co.'s   Ground. .  .1000 
Hoe  &  Co.,   R.: 

An    Old    Beam    Micrometer    Caliper 115 

Hoefer  Mfg.    Co.: 

Tapping    Attachment    803 

Hoist,    Franklin    Moore    "Imperial"    Chain  330 

Hoist,    Pawling    &    Harnischfeger 238 

Hoists,    Portable    Geared    Electric 522 

Holes   for   A.    S.    M.    E.    Standard    Screws. 

Drilled   and   Punched.      C.    F.    Scribner.  .1071 
Holding   and    Chucking   Devices   for    First- 
Operation   Work.     F.    H.    Bnllard 498 

Holding       Devices       for       First-Operation 

Work,.      Albert    A.    Dowd 199 

Holding       Devices       for       First-Operation 

Work.      Albert   A.    Dowd 805 

Holding      Devices      tor      Second-Operation 

Work,    External.      Albert    A.    Dowd 823 

Holding  Fast  to  the  Good 744 

Holding      and      Machining      Thin      Work, 

Methods  of.     Albert  A.   Dowd 1016 

Holes    in    Temidet    Plates    By    the    Button 

Method,     Locating.       D.     Dalton 829 

Holmes.    Ross. : 

Crankshaft   Grinding    1038 

Holton  Co.: 

Holton    V-Block     CO 

Holton    Cutting-0£E    and    Centering    Ma- 


107 


4.50 


429 


090 


chine 


410 


02 


i;A,    Hooks    in    the    Engine    Lathe,    Threading 

^li^        Crane     305 

''        Hooks    and    Trunnions,    Design    of    Craiie- 

I^adle     882 

Horner,   Joseph: 

An    Italian   Milling  Machine 107 

Lubricating    System    for    Cutting    Tools 

_1    309 

Lubricating    System    for    Cutting    Tools 

_2     470 

Horning   and   Wiring   Press.    Cleveland 240 

Horning     Press,     Wiring     and 718 

jgo    Horsepower     of     Crane     Motors.        R.     H. 

TOO        Crevoisie     280 

Horton   &   Son   Co.,    E. : 

Horton   Drilling  and  Tapiiing   Chuck....   .320 
Horvath  Mfg.   O). : 

Intermittent    Movement    .518 

Y35    Hosnier,    Fred   E. : 

43(5        An    Inexpensive   Drawing    Board .589 

Hot  Blast  Metal  Treatment 274 

37    Hotchkiss,    Frederick    A. : 

Fixture    for    Hardening    Steel    Rings....   680 

36    Hotel.     New    Worcester 2.54 

Houghton  &   Richards: 

274        Metal    Cutting    Band    Saw 709 

Howarth,  H.  A.  S.: 
397        Difference    in     Action     of     Planing     and 

400  Milling    Cutters     510 

702    Hubs   on    Pardons   &   Oliver   Turret    Lathe, 

722        Machining    Automobile    Wheel 769 

Hubs.    Tool    for    Facing 502 

Humelbangh,  W.   R.: 
577        Ethics  of  Contributing   to   the  Tcclinical 

Press    300 

025    Hunt  Co.,   C.   W.: 

■291        Hunt    Industrial    Truck 319 

Hunter  Saw  &  Machine  Co.: 
342        Hunter   Inserted  Tooth  Saw  Blade 161 


III  shop  editi^ 


Page 


i,f  respecti 


Runge    978       674 

Index    Head    for    Hand    Milling    Machines. 

It.   W.   UUman    .500       340 

Index  Mechanism,  Adjustable.     Eben  Lea.   223       143 
Indexing         Fixtures,         Ckmnterbalanced. 

A Ibcrt    A.    Do'Bd 651 

Indexing     Fixture     for     Cutting     Internal 
Ratchet      Gears,       Automatic.        Alfred 

Spangenberg     751 

Indexing   Movements    for   Small  Angles  on 

Milling  Machine.     P.J.    Ryan 1062       726 

Indiana    Die  Casting    Development   Co.: 

Die-Casting   Machine    .523       .363 

Indicator,    Balance    718       502 

Indicator,   Checking  a  Camshaft  With   the 

Dial.      Ernest  A.    Runge 1067       731 

Indicator,  K.  &  E.  Slide  Rule 906       634 

Indicator     for     Locating     Center     Punch- 
Marks.      W.    Butzloff 588       404 

Indicator,   Lowe  "Last  Word" 610      426 

Indicator,  Marvin  &  Casler  Center 1096       760 

Indicator    Stop     for    Turret     Lathes,     Di- 
ameter       365 

Industrial    Furnace    Co. : 

Heat-Treating    Furnace     .523       363 

Industrial   Instrument   Co.: 

Industrial   Pen    Lifter 1.55         99 

Industrial  Relations.   U.   S.   Commission  on  720       504 

Industry,   German    Machine 264       184 

Industry,  The  Sociological  Side  of 983       679 

Inertia    of    Reciprocating    Parts.       E.     D. 

Gagnier     214 

Ingersoll-Rand  Co.: 

565        Pneumatic    Drill    522       362 

Pneumatic    Drill    613       429 

583        Ingersoll-Rand    Air    Compressor 893       621 

528        "Little    David"    Rivet   Set    Retainer 1081       745 

Ink  Bottles,  Holder  for  Thumb-Tacks  and. 

712        R.    H.    Richardson    981       677 

Ink  From  Drawing,   Erasing 144         88 

.589    Inspecting  Work  With  Limit  Gages 316       212 

Inspection     Tests     for     Cincinnati     Gear- 
Cutting  Machines    99 

Instrument  Holder,   Draftsman's  Seat  and. 

36        R.    W.    J.    Stewart 57         33 

Integers  From  1  to  1000,  To  Compose  the  313       209 
43    Internal      Milling     on      Differential      Gear 

Cases     7.58 

'201     International    Engineering    Congress 277 

International    Machine   Tool    Co.: 

010        Lathe    Device    Mechanism 908       636 

Inventions      Marketable.      Inventing      Ma- 
chines to  Make.     E.   R.  Miner .501 

Inventions,   Patentable.      Edwin   C.   Smith.   879       607 

"Involute"    Gears    and    Cutters 464       328 

Iridium   Compared   With   I'latinum 661 

Irons,   Design  of  Shear  for  Cutting  Angle 

166        Irons.      A.    H.    Wilson 1070       734 

.502    Iron  and  Steel,  World's  Output  of 790       550 

Iron   &   Wire,    Limits   in   Specifying   Band, 

Bar  and   Plate    982       678 

Iron,    Influence   of   Various    Metals   on    the 

222        Corodibility    of    6,56 

Iron  Mines  in   the  World,   Most  Important  574       390 
3,58    Irwin,   Fred  K. : 

Fixture     for     Grindng     Inserted-Tooth 

405  Cutters      1070       734 

Italy,    Capitalizing   Character 189       133 

Italian     Milling     Machine,      An,       Joseph 
4G4        Horner    107 

J 
493    Jacobs,    F,    B,: 

Making    Formed    Cutters 676       460 

Opportunities   for  the  Machinist 1027 

3.-,0    Jager,    G.    W.: 

Book  Agents  and  Apprentice  Boys 679       463 

529    Jaw     Distance     I*ieces,      Lathe.        A.      G. 

342        Brickner     405       269 

Jennison,  S.  S. : 

Relieving    Taps    by    Hand 1071       735 

Jcsson,    J.    A.: 

Facing    Stock    in    a    Drill    Press 410       274 

•21-,    Jewett.  A.   C: 

Cost    Estimating    in    Machine    Construc- 
105         tion    17 

•ditions  in  columns  headed    '■Eng.   Shop." 


Eng.  Shop. 

JIk   iind    rixluri'    IxsIlti.      (^Iinrlcs   KtapIeB  783       M.'l 
JlK.     A     lliiivi'i'snl     Diill.       OlirlHllau     K. 

Mcy.T      4  4 

Jl(!    HilHlilllKH,    Illuh  S|piim1    Stwl MM)       KX' 

JiK     ItllslllllKK.     illKll  SpiMMl    SIc'fl    CUKP.      J. 

K.     WiiNhl.uni     0S2       401! 

JlK    for   ('(MiiitcrsiiikliiK   Dltrt-rcDtlal   Spldpr 

Arms,     IiKl.-xhiK     !>:tS 

Jig    C'ov.T,    Spring    I.iitc-li    for 1)80       <!"(! 

JiK    Klllilcnc}',     Iiupruvlni; 832       5U2 

Jig       for       Drilling       Aiitumoliili-       Spring 

Sliaiklf    MnkH.      C.    T.    Scbaefer 143         87 

Jig   for   Fork    IJnks,    Drill r>88       -104 

Jig  for  Marlilnlng   IMstmiH.     T.    W.   Sprink  708 

Jig    for   Milling   lillia.      11.    M.    IJogart 227       147 

Jig.    A    Spotting 1(K!3       727 

Jigs,    (nnniplng    Work    In   Server 30()       ISKI 

Jlgx.  EJritlng  Device  for  Use  on.  Hercules 

Smart     078       074 

Jigs    unil    rixtnres.    Designing 1008       7.32 

Jc.hliing    Work.    On    Ci-ttlng U32       COO 

JipIim    WiTr    llandU'd.    flow   Some    I'nustial. 

\V.     D.     TorlicH 10-14 

JuKuMiii;    Miichln.',    Plate r.22       302 

Ji.lijiM.ii.     Dudley    A.,    PerBonal    of 1102       700 

JolifLscn,    ICnii-ry: 

Unlancc    Indicator     718       502 

Johnson,    G.   J.; 

Vise   Attnchnient   for   Holding   Drill    Hod   141         8.1 

Constrni'tlDn  of  M(dds  for  Die  Castings.   50.3       343 

lirouching   Opciallon    582       3U8 

Johnson.    II.    W.: 

A    Cheap    Counlirliore 220       149 

Taper    I'MnlsliIng    Tim)1 312       208 

Johnson,   James   V.: 

A    Trade    Sdiool    Prodnct 3'Jl 

('()operatIon     of     the     Factory     Machine 

Shop    With    the  Trade  Schocd 1020 

Joint.     Plank     Tnlversal 007       481 

Jones.    Frank    11.: 

Slate    Drawing    Hoards    878      000 

Jones,   F.    U..    Peri^onal  of 109       113 

Jones,    Franklin    I).: 

Points    on    Ilroacli'Making 97 

Mannfactnrlug     "American"     Steel    Pul- 
leys       023       439 

Manufacture  of  Savage  Arms  Co.'s  0.22 

Caliber     High  Power     1(1(1. — 1 017       045 

Manufacture  of  Savage  Arms  Co.*s  0.22 

Calil)er    High  Power    Uill. — II 1011       707 

Jones  Speedometer: 

Mi'tliods     Used     in     Manufacturing     the 
Jones  Speedometer    43         19 


Kanowitz,    S.    It.: 

Stresses      in      Mold      Bo.\es      of      Brick 

Presses    375 

Kaseult  Co.: 

Casehardening   Compound    3.30       232 

Kelly  Co..   R.  A.; 

Shapcr     005       421 

Keisey,    D.   J.: 

Drafting    Table    701       485 

Kent.    F.    C,    Personal   of 1102       700 

Kern    Machine   Tool   Co.: 

Hall     Hearing     Drill 709       5.59 

Drilling    Machine     804       504 

Kerosene     for     Steel     Heating     Furnaces. 

Harry    C.    SplUman 125 

KcufTel   &    Esser   Co.: 

K.   &    E.   Slide    Uuie   Indicator 900       034 

Key    vs.     Itectangular    and    Tapered    Keys. 

Square.      J.    L.    Diggory 873       001 

Key    vs.     Rectangular    and    Tapered    Keys, 

The   Sipiare.      Charles   P.    Wiweke .583       .390 

Keyseatlng    Machine    444       308 

Keyseatlng    Operation.    An    Unusual 1003       099 

Keys,    Standard    Width   and   Thickness   of. 

Martin   II.    Hail    227       147 

Kiyways    In   Gear    Hlanks.    Broaching 305       201 

Keyways      In      Timing      Gears,      Accurate 

Method     of     Uiying     Out.       Eniest     A. 

Rnnge      1024       720 

Klenzle.   Dr.    Ing  HiThert.   Personal  of 440       310 

Kinks     Useil     on     Contract     Work,     Some 

Manufacturing.       Chester    L.     Lucas 135         79 

Kirkaldy,    W.     (3.,    Obituary    of 912       040 

Kli'inert,  O.    i:.,   Per.sonal  of 109       113 

Knife     Grinder.     Stockbridge 008       424 

Knight   Machinery   Co.,    W.    B. : 

Duplex    Milling    Machine 003       419 

Knowles,    C. : 

Fixture      for      Milling      T-Slots      at      an 
Angle     877       005 

Limits    for    tlie    Tool    Department 7.50 

A    Multiple    Clamp    977       073 

Knurling  Tools.    Hand.      W.   C.    Betz ,505       345 

Knurls   for   Knurling  in   the  Lathe 22 

Koon,    S.    G.: 

The     Hollerith     Tabulating    Machine....     25 
Kraus.    William   A.: 

An    Easy    Method   of    Laying    Out    Block 

Letters      220       140 

"KwickKut"    Machine.    Improved 718       501 

L 

Labor    Is    the    Only     Cnproductive    I-ahor, 

Useless      f,  fi 

La(^ing    Leather   Helting.      Geo.    Oarrison.  .1009       733 

Lacing,    Making  Steel   Wire   Belt 104 

Ladders.  Safety   Ei|uipinent  for 225       145 

Lake,    E.    P.: 
Gas    and    Oil    Fired    Furnaces    for    Heat- 
ing  Steel    747 

Electric      Furnace      Heat-Treatment      of 

Steel    Ill 

Tests      for      Leaf     Springs      and      Their 

Treatment     217       137 

Metlnxls    of     Heat-Treating    Steel    with 

Eii'itrlclty     278 

Ac.uratc       Heat  Treatment      of      Roller 
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Hearing    Parts     002 

Ccilortng     NonFerrouH     Mi'tals     and     Al- 
loys           27 

Ijike.    E.    F.,    Personal   of 78         54 

Lamb,    Charles  T.,    Personal  of 721       .50"> 

Lamp   Bracket,    Electric 441       305 

Lamp     Bracket     for     Draf  ting-ltooni.     Ad- 
justable.     (;.    Don    McKlni 507       347 

Lanilau.    J.    N.: 

Mnltl|>le    Chuck     Drill     800       500 

Ijindls    Machine    Co.: 

LandlH    Stationary    Pipe    Die  Head 243       103 

Land  Is    Tool    Co.: 

Uindls    Roll    Grinding    Machine .58         .34 

Plain     Grinding     Machine 431       295 

Langeller  Mfg.   Co.: 

Langeller      Drill      for      Roller      Bearing 
Cages     65         41 

Langeller   Two  Spindle   Opposed    Drill...  323       219 

Swaging    Machine    With   Semi  Automatic 

Hold.r     420       284 

Drilling    and    Tapping    Macbiue .511       351 

Semi  Automatic    Tapping    Machine 710       404 

Langhaar.    L. : 

Had    Effeits   of   Shaft    Straightening 901 

Ijingwlil.    John    S.,    Obituary    of 1104       708 

Lansing    Stamping   &    T(xil   Co. : 

"Capital"     Grinder      1084       748 

LaiHilnte,  F.  J.: 

Broaching    vs.    Reaming 4.58       322 

Drilling    a     Bronze     Drum 780       540 

Lapointe  Co.,   J.   N.; 

Broaching    Heavy    B.'nch    Vise    Bodies..   107       111 

J.     N.     Lapointe    D<iulde    Broaching    Ma- 
chine        320       210 

No.    0   Broaching   Machine 708       492 

Lapping    Small    Holes,     For.       Warren    E. 

Thompson     087       471 

Larsson,   A.    E. : 

Spring    Supported    Cantilever 490       3.30 

Latch   for  Jig  Cover,   Spring.      F.   Server..   080       070 

Lathe    and    CJrlnder,    Combination 107       111 

Lathe   AttachmiTit    for  Cutting   Off   Pins..   085       409 

Lathe.    Axle    Turning 1002       098 

Lathe,    Barnes   Extension    Gap 794       .554 

Lathe.    Blount    Patternmaker's 895       023 

Lathe,    Bradford    Elghteen-Inch 241       101 

Lathe,     Bridgeford    Axle 005       421 

Lathe    Chucks,     Intercbai.gcable.      George 

L.    Colburn     124 

Lathe,    Cincinnati    Pan 70         40 

Lathe,    Cisco    Elgbteen-Inch 439       303 

l.albe,     Coiinverdverkamp    Highspeed .335       231 

Lathe,    Cutting    a    Spiral    on    the    Engine. 

E.     W.     Tate 877       605 

tiathc.    Cutting    Spirals    on    the.      Guy    H. 

Gardner    878      000 

Lathe   Department,    Efficiency   in    the   Tur- 
ret        930       858 

Lathe    Dog.    Oneida    National   Safety 160       1(M 

Lathe   Dog.    Safety 441       305 

Lathe,    Double    Spindle    Engine 247       107 

Lathe,     Driving     Wheel 718       502 

Lathe.   Greaves-Klusman  (Jeared   Head 434       298 

Lathe     (irinding     Attachment,     Forbes     & 

Myers    71        47 

Lathe     Ileadstocks    &     Gallstocks,     Lining 

Up.      Alfred    Spangcrberg 053 

Lathe      Jaw      Distance      Pieces.        A.      J. 

Brickner     405       260 

Lathe   Job,    Handling   a    Large   Turret....     95         71 
Lathe,    Lodge    &    Shipley    Universal    Tool- 

Itoom     414       278 

Lathe.     Manufacturing     1097       701 

Lathe.     A    Multiple    Turning    Job    On    An 

Engine    Lathe     938 

Lathe.     Porter-Cable 590       412 

Lathe,    Putnam    Coach    Wheel 430       294 

Lathe,   Quick  Change  Gear 444       308 

Lathe,     Rahn-Larmon     090      480 

Lathe.     See  Also  Bench  Turret. 

Lathe    Reverse    Mechanism,    International.   908       630 

l-atbe,    Seventeen-Incb     444       308 

Ijjtlie,    Six-Spindle    Vertical    Automatic...   013       429 
Lathe,    Sprlnglleld    24-Incb    Quick    Change 

Gear     090       480 

Lathe    for    Straight    Turning    and    Facing, 

Reed-Prentice    Automatic     1095       750 

Lathe,    Summltt    Gap 1002       008 

1/athc,    The    Fox 089       473 

Lathe   Thirty-Inch    Rapid    Reduction 233       153 

Lathe   Tools,    Two.      Edward    Rantsch 1072       730 

Lathe   Turning  Tools,   Cutting  Power  of..  484 
loathe  Job,   An   Unusual.     Alfred  Spangen- 

berg     873       601 

I-athe,    Whitconib-Blaisdell    Geared    Head.  604       420 
Lathe,    Whitcomb  Blalsdell   Taper   Turning     00         42 

Lathe,     Willey    Engine 433       297 

Lathe,     Worcester     323       219 

Lathe    Work,    Rapid    Production 875      603 

Ijithcs,    Bar    Stock    Guard    for    Turret 1003       699 

Lathes,      Carroll  Jam leson 892       020 

Lathes,    Gardner  Motor-Driven    Polishing,.   700       490 

Latlies,    Monarch    Geared    Head 1083       747 

Lattice    Bar   Spacing    Tables.      Charles    B. 

Gilbert    ,392 

Laws     on      Accident      Prevention,      State. 

Mancius    S.    Hutton 1034 

Laying    Out    Keyways    in    Timing    Gears, 

Accurate  Method  of.     Ernest  A.    Hunge  1024       720 
Lea,    Ellen: 

Adjustabli.    Index    Mechanism 223       143 

Lea    Eiiui|)ment   Co.: 

<'old    Saw     335 

Leafstrom.    John: 

Ethics  of  Contributing   to  the  Technical 

Press    .300 

Leakage     in     the     Engineering     Industry, 

Some   Sources  of.      A.    A.    Peebles ,541 

LeBlonil    Machine   Tool   Co.: 

LcHh>iid    .Mechanical    Belt    Shifter 327 

Lees  Bradnir  Co.: 

Hnbber   and    Cutter    Grinder .^35 

(icar     Hoblicr     790 
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Leffler  &  Co..   Charles: 

Double     Seaming     Maihliie 80-1       501 

L<dgh.   Lewis  L. : 

Changing  Whi'els  on   B.   .V  S.  Grindem..   881       009 
Letuuin    Bros.: 

CoMiblnatlon     llolllng    .Mills 798       5.58 

1.4'lserKon,    Dr.    W.    .M..    Personal    of 721       505 

Lejeune.    August   J.: 

Blanking.    Forming  and   Cutting   Die .55         31 

I.elanrl,    Henry    M..    Personal   of 530       370 

I^'unox    .Mai'hine    Co.: 

Serpentine    Shear    .598       414 

I^etti-rlng    and    Sectlmi    Lines,    Spacing 881       600 

Letters.    An    Easy    .Method    of    Laying   Out 

Hloik.       Willlnni    A.     Kraus 220       149 

l.eue.    Albneht    F.,    Personal   of 1102       7fl<! 

Llfe-Savlng    Raft,    New 847 

Light.      Adjustable      Drafting- Room.        G. 

Don     McKlm     507       347 

light   of   the  Sun    Not    Real,    Heat  and...   778       5.38 

Llghtbart.    A,    F.: 
Sh.lting    Attachment    for    Vertical    Mill- 
ing   Attachment     498       338 

Limit    (iages.    Improved    2.59       179 

Limits     for     the     Tool     Department.       C. 
Knowles      ^^A> 

Llnesbaft    Bi'srlngs,   Comparative  Teats  of 
Three    Types    of 470 

LlneBlmftlng.      On      Driving.       George     N. 
VanDerhiief      197 

Llneshafts.     Efflclency     of     Ordinary     Ball 

Hearings    for    828       .588 

Link     (irinding     Machine,     Newton     Ia>co- 

motive     804       622 

Lining     That      Will      Resist      Very      High 
Heat,    A    Furnace     368 

Links,    Drill  Jig   for   Fork 588       404 

"Little    David"    Rivet   Set    Retainer 1081       745 

"Little     Giant"     Belt     Tightener,     South- 
wick     : 1092       7.56 

Livingston,  S.  O.,   Personal  of 254       174 

Lloyd  Mfg.  Co.: 

Machine     for     Making     "Welded     Seam- 
less"   Tubing    168       112 

Ix>ad    Capacity   of   Ball    Bearings 762 

Ix)an     Department,     Sliop    Employes'    Sav- 
ings    and     779       kjq 

I.obdell   Car   Wheel   Co.: 

Lobdell     Calender     Roll     Grinding     Ma- 
chine      1050 

Locating    a     Hole    to    be    Bored.       W.     C. 

Rftz     , 1073       737 

Locating   Holes   in   'I'eniplet  Plates   By   the 

Button    Method.      D.    Dalton 8'J9       589 

Lock-Nut,     Sebum     792       5.52 

I>ick-Nut.     Wire     Ring 718       502 

liOcomotive,       Increase      in      Capacity      of 
Passenger     6.50 

Locomotives,    liai'k  ami  Pinion-Type    H04       .504 

Ixicomotlves,    Statistics   of' 5.57 

I.oder,    Morris   G.,    Obituary    of UO-J       76S 

Ix)dge   &   Shipley   Lathe,    Cutting   a   Spiral 

On    a.      Russell    K.    Annls (;n3       407 

IxHlge   &    Shipley   Machine   Tool   Co.: 

Universal    Tool    Room    Lathe 114       278 

Lof.  E.  A.: 

Alternating-Ourrent  Machinerv  Trouliles. 
1 204 


Logemann   Bros.   Co. : 

Baling    Press    803 

I.ong  &  Allstatter  Co.: 

Plate    Shear    718 

Motor    Operated    Shear    Gage 718 

Lount.    A.    M.: 

Swivel  Filler  Block  for  Spiral  Head....  2'.>9 
Love.   Thomas  J.: 

Preventing  a  Slide-Rule  From  Sticking.  2'29 
Ijowe.    Henry   A.: 

"Last     Word"     Indicator 010 

Lubricant,    Graphite     1007 

Lubricant        for        Worm-Gcars.  Harry 

Frltzinger     '.   405 

Luliricant.    Value  of  Graphite  As  a 4.58 

Lubricating   Oil.    Life   of 9;{4 

Lubricating  Stick.  Warren  T.  Thonip.«on  084 
Lubricating     Systems     for    Cutting    Tools, 

Joseph  G.   Horner. 


1 


309 


231 


381 


231 


2      470 

Lubrication  of  Air  Compressor  Cylinders..   403 
Lubrication     of     Screw     Machine     Cutting 

Tools.      Warren    E.    Thompson 0.S7 

Lucas,    Chester   I/.: 
Finishing    Sad    Irons   on    a    Ring    Wheel 

Grinder    or.s 

Cnld-lleadlng — 3     492 

Commercializing    a    Product    by    the    Use 

of    Press    Work • 071 

Devices  Made   Possible  by   Die-Casting..   838 
Watch      Pendant      Drilling      and      Bow- 
Bending    Machines    848 

Automatic    Turret    Machine    for    .Machin- 
ing Steam   Radiators 49 

."^ome  Manufacturing  Kinks  used  on  Con- 
tract Work l.'i.^ 

.Making  the  Philips  Pressed  Steel  Pulley  175 
The  Moving  Picture  iu  the  Machine  Tool 

Business    345 

Luck,   Gus: 

Crankshaft     Turning     Centers 312 

Lueck  Co.,    E.  A.: 

A  Drill  Press  Vise 444 

Lumen      Metal      Bushings     Assembled      by 
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Oil     Ti'sllng   CyllndiT 298 
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iiiove     787 

Oil    Vapor    In    CompreHsed    Air.      Wm.    N. 

Davis     975 

O.    K.    Nutter  Lock  Co.: 

Nut    Lock     009 

"Old    Man."    LutzWebstcT    995 

Oneida    National    Chuck   Co.: 

Oneida    Natlcjiiiil    Safety    Latlie    Dog IGO 

Oneida    Drill    Chuck     242 

O'Neill,    M.    J.,    PersiMial   of 1008 

Opportunities    for    the    Machinist.       F.    B. 

Jacobs     1027 

Oi'gnnl/atlons     in     Manufacturing     Plants, 

Musical.       John     W.     Vlekeriiian 307 

Ormnii,    A.    F. : 

Men    Who    Have    Worked    for    Me 273 

Osliorne,   J. : 

Application    of   a    Protective    Metal    Sur- 
face    by     Spraying S.'ifl 

Osgood    Co.,    J.    L. : 

Oll-llole    Covers     800 

Making    the   Osgood    Oil-IIole.   Covers 80,1 
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Cutting  Off  and   Ue-aniing  Machine 711 
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tem  of    .327 

Overton,    Gi'orge: 

Self-Opening     Die     (il3 

Oxidize     Brass     Black,     To.       Warren     E. 

Thompson     780 

0.\y-Acetylene     Cutting     Torch.      A     New 

Field    for   the.      George   G.    Porter 678 

0.\y-Acetylene    Torch     for     Removing     the 

Scale    in    Boilers    ail 

Oxy-Acetylenc    Welding,    Flux    for 230 

Oxygen      Used      In      Cutting      Steel,      Im- 
portance of  Purity  of,      J.    F.    Springer.   800 
Oxygraph,    Davis-Bonrnonvllh'    No.    2 3,32 


Page,   I.   H.,   Personal  of 440 

Paint   and    Enamel    From    Tin.    Itemoving.  908 

Paints.    Two    Interesting 846 

Panama     Canal     Locks.     Centralized     Con- 
trol   System    for 481 

Panama  Canal,   Ixick-Gate  Sills  of  the 740 

Panaiiia-Paclllc    International     Exposlton..  96 
Panama  Pacific     International     Exposition. 

Exhibits  at    1102 

Pan    Lathe,    Cincinnati 70 

Parker,    John: 

Gears    for    Machine    Tool    Drives 380 

ParkcT,   J.    lleber: 

The-   Use  of   Heat-Treatecl   Gears    in   Ma- 
chine Tools    294 

I'arker,    L.    E. ; 

Laying   Out   Hexagonal   Heads ,589 

Personal    of 446 

Personal   of 814 

Turbine.     Re-Blading     a. 

N.    I.    Mosber    257 

Patch,    N.    K.    B..   Personal  of 814 

Patent— A       Reply,      Filing      Your      Own. 

A.    P.   Connor    075 

Patent,    What   to.      By   Con   Wise 1099 

Patent.    Filing    Your    Own.      Bell    Crank..  909 
Patent.      Filing     Your     Own.        Ford     W. 

Harris     405 

Patent    Law.    New   German 299 

Patent,    Value   of.      Ford    W.    Harris 9.T2 

Patentable    Inventions.      Edwin    C.    Smith.  879 
Pati'iits — Some     Essential     Facts     for     the 

Engineer     047 

Patent  Specifications.    Copies  of  Foreign..  089 

Patented.    Bench    Leg    840 

Patten.   E.   L. : 

Patten     Beneli    Filing    Machine 320 

Patterns.     Built-Up    Universal    Gear 373 

I'litteTiiniaker's     Machine.     Gardner     Com- 
bination       898 

Patternmaker's     Roll    Sander.     Gardner. ..  427 
Pattcrnmakliig.     A      Plea     for     Accurate. 

Harry    E.    Harris 1054 

Pawling  &   Hamisclifeger  Co.: 

Pawling    &    Harnischfeger    Hoist 2,38 

Pawtncket  Mfg.  Co.: 

Broai'hing    Machine    909 

Peat   Powder  As  a   Locomotive  Fuel 10 

Peddle.    John: 

A  New  Zealand  Sc'liool  Work-Shop 208 

Making    a    Brass    Tube 308 

On    Cleaning    Machines 405 

Adjusting     Bearing     Bras.ses ,'>02 

Peden.   J.    L.,    I'ersonal  of 530 

Pedrick   Tool    &    Machine    Co,: 

Pedrlck    Portable    Turning    Machine,,..  1,19 

Portable    Milling    Machine 60C 

Peebles,    A.    A.: 

Some    Sources    of    Leakage    In     the    En- 
gineering   Industry     541 

Peerless    Drill    Co.: 

Peerii'.ss   Twelve-Inch    Bench    Drill 73 

Tapping    Machine    335 

Pelk,    L.    D.: 

Ball   &   Socket    Turning   Device 1045 
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Pells  &   Co..    Ilenr 

Ccmblnatlon    Punch    and    Shear 247 
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SobolewskI      229 

Pen.   Attachment   for  Draftsman's.     C.   W. 
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Pen  Mfter,    Industrial 1.15 
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Pennsylvania    Pneumatic    Co.; 
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Pennsylvania     Railroad.     Air   Vnike 615       431 
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PfiiiitcM-     Patents     on     Gear     Iliibblng     Ma- 
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Phetleplaie.    T.    M..    Obituary   of 169 

Phillips.    E.    J.    G.: 

Meal     Drawer     Hott<»ni 1008       732 

Phillips  Lallllte    Co.: 

Brazing    Compoiind     613       429 

Philips  Pre-ssed   Steel   Pulley   Works: 

.Making    Plilli|is    Pressed    Steel    Pulley..    175       119 
Phlller.    O.    F.: 

A    Problem   In    "Hexing" 402       200 

Photographic  Departiiient  of  the  Nationnl- 

Aciiie   Mfg.    Co.      F.    Slllkii.    Jr 0  0 

Pbotograiihs     in     Grinding     and     Polishing 

Departments.     The     i;se     of.       Geo.     B. 

Morris     931       0.19 

Plcolet.   Luclen   E. : 

Circular    Slide-Rule    013       4'29 

Piece-Work      and       Progress.        J.       Crow 

Taylor     001 

Piece-Work   Rate  Was  Smashed,   How  the. 

Guy    II.    Gardner    0H2       400 

Piercing     Brass     Shells,     Press     Tools     for 

Clipping   and.     John    F.    Forbes 400       .324 

I'iecework      Rate      was      Smaslied.      How 

Another     879       607 

Pierce-Arrow   Motor   Car   Co.: 

Holding   Copper  on    a    Magni-tic'   Chuck.. 1055 

Plle-Driver.    Largest    Doiible-Acting .1.19 

I'ilklngton.   T.: 

Threading    Crane    Hooks    in    the    Engine 

Lathe     305       201 

Pilot    of    a     Countcrbore,     Enlarging     the. 

John   W.    Hird    687       471 

Pinions.    No  More  Broken   Feed.     F.  Hllllx  870       604 

Pinion    Rod,    Straight  on    Helical 803       563 

PInkney.    B.    D.: 

The   Design   of   Bronze   Bushings 841 

Pins  in   the  Williamsburg  Bridge,    Replac- 
ing         865       .193 

Pins.   Lathe  Attachment   for  Cutting  Off..   685       469 
Pins    On     a     Bench     Lathe,     Cutting    Off. 

(Jeorgc    R.    Haub 114         SS 

Pioneer  Machine   Co.: 

Duiilex    Drilling    and    Tapping    Machine.    713       497 

Drilling    and    Tapping    Machine 714       49.s 

Pi|ie    Cutter    1097       701 

I>i|ie   Die-Head.    Landis  Stationary 243       103 

Pilic'    Drilling  Machine.   Mollne  Tool  Co.'s.   .325       221 

Pipe    Fitting    Tapping    Maelilne 718       502 

Pipe   Machinery   Co.: 

Steel    Pipe    Threading    Die 74         .10 

Pipe.    Old    Cast-Iron .104 

Pipe     Threader.      Rebuilding     a.        A.      P. 

Connor     4.19       323 

Pipe  Thread   Gages.   Standardization   of...   778       ,1.38 

Pipe    Threadiiijr    Die.    Murchc'y 008       4"24 

Pipe   Tlir..a.Iiiig   .Machine.    Victor   Bolt   and  .114       3.14 

Pipe    Threading    Machine.    Williams 790       556 

Pipe    Thr.iicls.    Standardization    of 1032 

Pipe    Wrench.    Smith 005       421 

Pipe    Wrench.    Wright 800       500 

Piping  Details,  Steam  Power  Plant.     Wm. 

F.    Fischer. 
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Pipes,   Making  Bends  From  Straight  Sheet 

Metal.      Foreman    Plater 463       ,327 

Piston    Ring,     "Leak    Proof" 770       530 

Piston-Ring   Machines.    Potter   &   Johnston 

Automatic    Piston    and    001       417 

Pistons.  Jig  for  Machining.     I.   W.  Sprink  708 
Pistons,    When    Turning.    Method   of   Hold- 
ing   and     Driving    Gas    Engine.       E.     J. 

Bnchet     OSO       404 

Pitman.    C.    W. : 

A    Problem    in    "Hexing" 402       200 

Pittsburg.   Soot-Fall   in 10:17 

Planer.    Belts    Cross    31!t       215 

Planer.    Cincinnati    Eighty-Four    Inch 419       283 

Planer.    Cincinnati   Heavy   Pattern 989       0S5 

Planers,    Cincinnati    Light     1002       098 

Planer.    Cincinnati    I>ocomotive    Cylinder,.   00,1       421 

Planer.    Clevedand    Open-Side    1093       7.17 

Planer.    Crank-Driven    444       308 

Planer,     Detrlck    &    Harvi\v 885       013 

Planer.    Detrlck    &    Harvey    Open-Side 237       157 

Planer    With     Geared    Speed     Box,     Whlt- 

combBlalsdell    1086       750 

Planer,     Motor-Driven      1097       761 

Planer    Tool,     A     Non-Chatter 926       054 

Planer    Type    Milling    Machines.    Develop- 
ment   In     ,124       .304 

Planer.    Whitcomh-BIaisdell    717       501 

Planers.    NilesBenient  Pond    972       .1.12 

Planing  and  Milling  Cutters.   Difference  In 

Action   of.      H.    A.    S.    Howarth ,110       3.10 

F'laning   Cross-Hcad    (;ibs.    Babbitting   and  .18S       404 

Pinning    Gib-Tapers     204       184 

Planing    Machine,     El.-vator    Guide 1097       761 

Planing    Machine.    Si-xtuplc    Nut.      Robert 

Grimshaw     307       203 

Plank   Flexible   Shaft  Machine  Co.: 

Universal    .Joint     697       481 

Plate.    Calculating    Stresses    in    Malleable 

Iron.      W.    L.    Cathcart 590      400 

Plates     for     Threading     Bolts     By     Hand, 

S'l^cw     912       040 

Platinum.    Iridium    Compared    With 601 

Platinum.     Rising    Price    of.' 286 
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Polishing    Ma.hlnes    -Ml       MK, 
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Poreher.    Saninel.    Personal   of 7.S         fit 

Portablp    Milling    Maehlne.     Peilriek (Mr,       122 

PortorCablo  Machine  Co.: 

Porter-Cable    Universal    Milling    Atta.h 
ment    244       li!l 

I..nthc    rt'M\       112 

Porter.    0.    K. : 

Knek    for    Small    Drills 088       472 

Porter,    (ieorge    0.: 

A     New     Fiehl     for     the     Oxy  Acet.vlene 

Cntting   Torch    (;7S       4(!n 

Post   Type    Itailial    Drill.    Almonil 1104       (!:!2 

I'ostal    Cars    to    be    Oiierateil    by    fJovern- 

nient     .-(J4 

Pott,    Albert.    Personal    of 1102       7C0 

Potter  &  Johnston: 

Automatic    Piston    ami    Piston-Iiing    Ma- 
chines        001       417 

Manufacturing    Milling    Machine 912       640 

I*ottsto\vn   Maeliine   Co.: 

Automatic    Valve    Machine l.-il         9.5 

Pipe    Fitting   Tapping   Machine 718      502 

Powell.    A     M.,    Personal   of 78         r>4 

Power  Plant  for  Ford  Motor  Co.,  Unique..   .'J72 

Power    I'laut.    The    Small MS 

Power   Plants,    Life  of G70 

Power   Press    Safeguard.    Walsh 1001       G97 

Power   Iteiiuired    for    Itolling   Metal TtTJ 

Power   Saw,    Robertson    No.    7 79C       T,r>C, 

Pratt   &   Whitney   Co.: 

rratt      &      Whitnev      22-Inch      Vertical 

Surface    Grinder    G.S         39 

Pratt   &   Whitney    Disk    Grinder 23,'>       l.V. 

Pratt  &  Whitney  Vertical   Shaper 320       210 

Boring    Mill    ,123       303 

Die-Sinking   Machine    099       483 

Horizontal    Surface    Grinder 14G         90 

Pratt,  E.   U, : 

Milling     a     Three-Jaw     Starting     Crank 

Clutch      22S       148 

Pratt,  E.  H.: 

Economy    in    Tool    Design 38 

Test    Gages    for    Automobile    Cylinders.   399       203 

Worm        and        Worm-Wheel        Lapping 

Fixture     407       271 

Preparing    and    Cementing    Belts.      W.    C. 

Betz     407       271 

Press.     See  Punch  Press. 
Press,   A     P. : 

He    Did    Not    Believe    in    Oil 401       ,325 

Sam    and    Ills    Troubles 822       582 

Press,   Cleveland    lii.ublc   Crank 3.34       230 

Press,    Cleveland    Horning   and   Wiring 246       100 

Press,  Cleveland,  Wiring  and  Forming....   435       299 

Press  Clutch,   Max  Anis  Power...-. 715       499 

Press,    Double    Crank    Power 803       503 

Press,    Double-Crank    Toggle    Drawing....     74         50 
Press.    Drawing    in    a    Single-Acting.      W. 

Alton     407       337 

Press,      Ethics     of     Contributing     to     the 

Technical     300 

Press,  Feed  Chute  for  Drawing.   Lawrence 

Pay     G79      463 

Press,     Ferracute     Single-Action 151         95 

Press,     Ferracute     Single-Action 417       2S1 

Press     for     Maeliine     and     Repair     Shops, 

Screw     718       502 

Press,    Hydraulic    1002       098 

Press,    Hydraulic    Baling 242       162 

Press,     Hydraulic     Forcing 74         .50 

Press,     Hydraulic    Forging 247       107 

Press,    Hydraulic    Forming 107       111 

Press,    Hydraulic    Straightening ,599       415 

Press,      Knuckle      Joint      Embossing      and 

Swaging     718       502 

Press,    Max    Ams    Notching 095       499 

Press,    Niagara   Double   Crank 012      428 

Press,    Niagara    Double    Crank 1001       097 

Press,     Niagara    Triinining ,324       220 

Press,    Noble  &  Hunt  Foot 094       478 

Press,     Power     247       167 

Press,    Standard    Screw    246       166 

Press     Tools     for     Clipping     and     Piercing 

Brass    Shells.      John    P.    Forbes 400      324 

Press    Valve,    Hydraulic 1097       701 

Press,  Watson-Stillman  H.vdraulic  Straight- 
ening         700      484 

Press,    Why    the    Blanks    Wrinkled    in    the 

Drawing.     W.   C.   Betz 081       465 

Press,    Wiring   and   Horning 718       602 

Press     With    Dial     and    Automatic    Cross 

Feed,   Bliss    70         46 

Press-Work,     Commercializing     a     Product 

By    the    Use   of.      Chester    L.    Lucas 071       455 

Pressed    Fits,     Record    of 404       328 

Pressed      Fits,      A      Record      of.        C.      F. 

MacGill     47.--, 

Pressed   Fits,   Shrink   vs 313       209 
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Presses,    lOaines    Arbor 907 

Presses  and    Drop   HaniinerH,    (Hirbln   Safe- 
guard   for    710 

Presses,     liockford    Strnlght-Sldo    Power..   410 

I'resses,    The    "Papered" ;t9!i 

Presses,    Walerbnry    Farrel    Inclinable (lilt 

Pressure    lic.jiilred    to    Upset    Colli    Sti'el...    .5!l(l 

Pressures.     High     801 
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Tapping    Chuck    .522 

Production   Engineering  Co.: 

Pillar     Crane      ]()(! 

Production    Recording,    Mechanical.      1).    T. 

Hamilton     809 

I'rolil    Sharing    and    Co-PartnershIp 8,52 

I'rorit  Sharing    Plan    of    Ford    Motor   Co...   489 

Promoted.    Why  a  Man   is 744 

Prony  Brake  Formula,  Shop  I'roblenis  In- 
volving   Use    of — With    Data    Sheet.      J. 

II.    Carver    102 

Propeller     Shafts,     Bronze     Sheathing     of. 

John    Graham     08,3 

Property    Rights   in   Engineering  Drawings 

and    Data    0.58 

Protection    Devices,    Grinding    Wheel.      R. 

G.    Williams    377 

Protectors.    Hess   Edge 00 

Protractor   Adjusting    Bar.      H.    E.    Thiel- 

berg     (ISO 

Providence   Engineering    Works: 

Shaper     .597 

Pruyn  &  Bilodeau: 

Screw    Press     718 

Pulley  Diameters.    Belt   Conveyors 882 

Pulley.   Making  the  Philips  Pressed  Steel. 

Chester   L,    Lucas 175 

Pulley,    Roller  Bearing   Idler.      Donald   A. 

Hampson    501 

Pulleys.    Manufacturing    American    Steel. 

Franklin    D.    Jones 623 

Pump,    Double    Plunger   H.vdraulic 522 

Pnnii),     Hydraulic     Steam 444 

Pumps,    Hydraulic    Triplex 797 

Pumps,    New    Connecting-Rod    for   Engines 

and     310 

Punch    Press.    Making    Wing    Nuts    in    a. 

D.    T.    Hamilton    858 

Punch  and  Die.  A  Novel.  Lawrence  Fay.  685 
Punch    and    Die,    Spring    Stripper.      J.    M. 

Harrison     ; 1009 

Punch    and    Shear 013 

Punch    and    Shear,    Combination 247 

Punch    and    Shear    Frames ,549 

Punch,    Combination    Shear    and 803 

Punch      Marks.      Indicator      for     Locating 

Center,      W.    Butzlaff 588 

Punch,    Multiple    444 

Punch.    Cleveland    Powir 334 

Punch   Press  Safety   Device,    Bowdle 00 

Punches   and    Dies,    Cluster  Double-Action. 

Ben.jamin    W.    Hurd 2.59 

Punching    Machine     1097 

Punching  Machine  Frames.  C.  D.  Albert.  509 
Putnam    Machine   Co.: 

Coach  Wheel  Lathe 430 

Driving    Wheel    Lathe 718 

Putnam    Machine    Co..    Manning,    Maxwell 

&    Moore,     Inc.,    Acquires 230 

Pyrometer,    Brown    Electric 157 

Pyrometer,    Pneumatic    74 

R 

Race   Cams,   Making  of.      Sidney    K.    East- 

w-ood    970 

Racine    Electric   Co.: 

Racine  Portable   Electric  Grinders 1.52 

Racine  Tool  &  Machine  Co. : 

Power    Hacksaw     247 

Rack  Cuttiiie  Attachment 1097 

Rack    Cullini;     Machine .523 

Rack    Cntlii.ir    Machine,    Standard 421 

Rack   for   Small   Drills.      C.    E.    Porter 088 

Racks,    Tool    613 

Radial  Drill.     See  Drill. 

Radial    Grinder.    Mummert-Dixon 795 

Radial  Grinder.  Van  Norman  Automatic.  .1075 
Radiators,    Automatic   Turret    Machine    for 

Macliiiiiiis;    Steam.      Chc'stcr    L.    Lucas..     49 

Raft,    New    Life-Saving    847 

Rahn-Larmon   Co.: 

Lathe     090 

Railagraph,    Davis-Bournonville     243 

Rail   Drill,    Fox    Multiple-Spindle    611 

Rail    Drilling    Machine 717 

Ransom   Mfg.    Co.: 

Ball    Bearing   Grinder 907 

Rantsch,    Edward: 

Two    Lathe    Tools 1072 

Ratchet,      Billings      &      Spencer      Doiible- 

Acting     331 

Ratchet   Wheels   for   Peed    Rolls.      Sidney 

C.    Carpenter    101 

Rate  of  Production,   Determining  the.     C. 

W.    Hinnian    337 

Ready   Tool   Co.: 

Red-E     Boring    Bar    Holder 996 


Kennicr,     Combination     Drill    and.       A.     C. 

Nella      .- 1005 

llcMiiiir    ilrlndir.    Ilalli    Culler   and 514 

Itcaiiier.     Marlcll     AligiiliiK 7(K1 

lli'iiniing      AltiK'hnii'iit       for      Motor      Car 

CyllmlerH,    Four  S|ilnilh'.      C.    Boella 4.57 

llcnming      Aiilomnlille      ICiigliie     Cvlliidi-rH, 

llorhig    and     74(1 

K.aming,       Broaching       vs.         Frank       J. 

l-apointe     4.58 

llcamliig.    Broaching    vh 402 

Ucamlng   Fixture    for   ('ain-Shaft    BearliigM  785 

Kcamlng  Machine.  Osier  Cuttlng-Off  and.  711 
lie  lllading     A      Parsons     Steam     Turbine. 

N.    1.    Mosher    257 

liccelver    Paris.    Bolls    Required    to    .Toln .  115 

Iteccsslng  Tools.     Albert  A.  Dowd 771 

Iti'cliuocatlr.g    Parts,    Inertia    of.      E.     D. 

Gagnier     214 

Itccordirs.    Time    013 

Itccoriliiig  Instrnnient.  Brown  Continuous.  600 
Recording.      Mechanical      Proiluctlon.        D, 

T.     Hamilton     809 

Itecd  &   Prince  Mfg.   Cu.: 


-iH   G.: 
d    Multiple  Sidndle   Drill 59 


Itccd  Prcnllc 


.502 
010 

119 

341 

439 

.302 
308 

557 


733 
429 
167 


1.50 
101 


liccil-Prentlce   Heavy   Radial   Drill ,324 

Iteed-Prcntlce      Automatic      Lathe      for 

Straight    Turning    and    Facing 1095 

Itegulator,    Electric    Furnace 912 

Relief   of   Taps    201 

Relief  of  Taps.     (Miarles  (!,    Russell 409 

lielief  of  Taps.     Wiley  &  Rus.sell  Mfg.  Co.  409 
Relieving      Attachment,      Wliltcomb-Blals- 

dcll     1094 

llcinoving  a    Plug   From   a   Finished   Piece. 

llirniann    Mueller     410 

UcMu.   Jesse   W.;  Personal  of 1102 

Kco    Motor    ('ar    Co.: 

Crankshaft   Grinding    1038 

Production    Tools    for    the     Rio    Engine 

Cylinders— 1     1041 

Repair.    Keeping  Machinery   In  Good 272 

Repairing    An     Automobile    Cylinder.       J. 

H.    Clarke    408 

Repairing      a      Milling      Machine      Table. 

Max    Hiinoff 400 

Resist     and     Solution,     Etching.       H.     N. 

Hammond     138 

Rcston,    H.    P.: 

Clearance     AUowanrcs      for     Hexagonal 

Nuts    878 

Rests  for  Heavy  Lathe  Work,    Roller 934 

Reverse   Mechanism    for   Facing   Transmis- 
sion  Cases.     J.   A.    McAnulty 226 

Reverse    Mechanism,     International    Lathe  908 
Reversing  Attachment,   McCrosky  Variable 

Speed    and     428 

Revollite    Machine    Co.: 

Blueprint    Finishing    .Machine 71S 

Blueprint     Machine     909 

Rliodes   Mfg.    Co.: 

Cntting      Internal     Gear     Teeth     on     a 

Vertical   Shaper    22 

Ribbon.    Slotting    "Ni-Chromc"    Steel.      J. 

M.    Henry    584 

Richards.    Charles    W. : 

Two    Shop    Formulas 143 

Richards,    George   R. : 

Fixture    With    Clamping    and     Ejecting 

Devices     785 

Richards,    Isaac    P 78 

Richardson.    R.    K.: 

Holder      for      Thumb-Tacks      and      Ink- 

Jiottles     981 

Riehe.   Prof.   A..   Personal  of 109 

Ride,    Manufacture    of    Savage    Arms    Co. 

0.22   Caliber   High   Power.      Franklin    D. 

Jones. 


.  917 
.1011 


472 
429 


480 
103 
427 
501 


233 

092 


Rifling  Head  for  Ritiiiig  Recoil  Valves  and 
Guns.      Rudolph    R.    Guenther 407 

Ring,    Mean    Circumference    of    a.      E.    J. 
Engman     782 

Ring-Oiling    Bearings,    A    Few    Questions 
About.      A.    De    Signer 1.34 

Ring    Oiling    Bearings,    Concerning.      Will- 
iam S.    RoweU    300 

Rings      and      Cylinders.      Mea.suring      the 
Bore   of.      W.    C.    Betz 087 

Rings,      Fixture      for      Hardening      Steel. 
Frederick    A.    Hotchki.ss 080 

Ritter   Dental    Mfg.    CVi. : 
A    Multiple    Turning    Job    on    an    Engine 

lyathe     938 

Work-Holding   Fixtures   for  the  Vertical 
Surface    Grinder    1049 

Rivet  Set   Retainer,    "Little  David" 1081 

Riveter,    Grant    Rotary    Vibrating 72 

Riveter,   Hydraulic  Coupler  Shear  and 167 

Riveting     Machine,     Grant 521 

Rivets  Leaking  in   Steam   Plates,   To  Pre- 
vent      689 

Robbing  Machine  Co.: 

Multiple-Spindle    Drill     607 

Robbins    &    Myers    Co.: 

Machining    Desk    B'an    Parts 1022 

Ri.licrts.    l.oiiis    L.: 

Fixture  for  Milling  Connecting  Rods ,580 

Robertson,    H.    H.,    Personal    of 530 

Robertson    Machine    &    Foundry   Co.,    W. : 

Hacksaw    Machine    3,36 

Two-Speed    Hacksaw    613 

No.    7    Power   Saw 796 

20-Inch    Hacksaw    9,80 

Robins,   S.   P.: 
Turning   Tapers  on   a   Boring   Mill 142 

Robinson   Co.,    W.    V.: 
Polishing    Machines    441 


7.59 
040 
181 
273 
273 

758 

274 


192 
272 
270 


146 
636 


077 
113 


202 
471 
404 


111 
361 


402 
370 

232 
429 
5.56 
682 
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Eng. 
llorhpHtcr   ('iiHchanli-iiiiig   ('«. : 

CaHcliiinl.'iiliiK    Kiiriiiiii-    007 

H.iikf<ir(l    KiillliiK    MnihliK'   Co.: 

IK.ikfciil     Tw.iily  Iiuh     Drill 100 

<JaiiK     Kiill     52:; 

KmkfonI    lion    WrirkH: 

Stnilitlit  Sill..    INiw.r    I«rrHM..« llC 

Ilockford    lAiiln-   A    Drill  Co.: 

Miiltlpli-     Splndli'     Drill SI-' 

Itoi'kforil    Milling    MiKhhie   Co.: 

Heavy     IMalii     Miller till 

Vcrtl.al    SlotthiB    nnil     Mllliiii,-     Alta.h 

iiicntM    911; 

Horkfonl    Tool    Co.: 
Coriihiiiatloii      Drlllliii;      ninl      llalnnclng 

Macliino      Dim 

li.i.kwoll,    W.    S.    Co.: 

lli'Kciicrator    t'lirnaco     «()!l 

l!"(l.    Vise    Attachiiiiiit    for   IloUlliif,-    Drill. 

(!.    J.    Johnson    Ill 

liip<l«.      l.'lxtiiri'     for     Milling     ConniM-llng. 

Louis   1,.    HoliiMts r,m 

UcMlKors,    James    II.; 
Analyzing    SIrengtIi    of    Cylinder    Head 

Holts    M 

Duplex    Safi'ty    'I'ripplnt;    Devlri> ^^<2 

KoilKers.    I,.    J.: 
Conipirisatint;        Serew        Threads        for 

Shrlriknt-e     riSn 

lioll    Itouriil     I'uliing   to  Oval  Sha|)e!»  With- 
out   HendluK    or    Twisting,    To 8S2 

Holls.     Straightening     444 

Holler  Itests  for  Hi'nvy  Uitlic  Work 0:14 

Uolhr    and    Silent    Chains 408 

HolliT     Hearing,     Hower GO 

liolier    Hearing    Idler    rulley.      Donald    A. 

Ilanipson     501 

Itoller   Hearing  Dart.'),  The  Accurate  Ileat- 

Treatnient   of.      K.    F.    Lake GG2 

U.iller   Ciiain    Drivi'.    Ciilcnlations    for.      G. 

M.     Hartlett     .--iGT 

Itolling    Mital,    I'owiT    Ite.inired    for 572 

Ki.lling    Mills.    T.eiinan    Coniblnatioii 70S 

liollihg     Mills,     Standard 437 

Uolling     Mills,     Standard 60;i 

Koof     Trusses,      Stri'ss      Coefliclents      for. 

Carl    E.    Scliirnipr 2."} 

Rope    Driving,    Kxperimeuts    in 637 

Rosner     I'roeess     of     Welding     High-Speed 

Steel     719 

Rotary    .Magnetic    Clincks,     Tvpe    of.       O. 

S.     Walker     843 

n<i\vlK)ttoni    Macliine  Co.: 

Cam     Milling    Machine .Wl 

Rowell.    William   S.: 

(•oneerning    King    Oiling    Hearings :«X> 

Large    Outside    Micrometers 528 

Royersford    Foimdry    &    Machine   Co.: 

Roller    Hearing    G13 

C.rlnder     717 

Ruhher— Laying      Out      Dolished       Hulilier 

Panels.     Polishing    Hani     ,113 

Rulilier  Tire  Suhstitute,    Reward  for  a ,5(13 

Kul.her    to    .Mi'tals,    Attaching 48 

Kulilier    Working,    Vibration    in    Machinery 
and      Its     Kliniination     bv     Ilerringlione 

Cears   in.      Walter  J.    Hitti'riich 817 

Rnnge.    Krnest: 
Driver  for  Use  in  Milling  Macliine  Index 

Head    978 

Accurate    Method    of    Inlying    Out    Key- 

wa.vs    In    Timing    Cears 1024 

Checking    a     Camshaft     With     tlie     Dial 

Indicator    1007 

Rnssell.    Charles  C: 

Relief    of    Taps     409 

Rnssell   Mfg.    Co.: 

.Screw    Pla  tes    804 

Screw    Plates     912 

Russell,    Kkhard: 

Concerning  an  ofTsi-t  Drill  Head 51 

Knd-Thrnst    Gagi'    220 

A    Orooving    Tool     408 

Semi  Automatic    Turret    Fixture .58.'! 

Russian    Kxport    Trade 379 

Rn.ssian    Trade,    Possihililles    of ,579 

Rust     From     Steel,      Removing.        George 

Garrison      229 

Rustproof  FIni.sh  on    Iron.   Metliod  of  01)- 

taining    a    Black .504 

Kiitter.    F.    It,,    Obituary   of 172 

Ryan.    P.    J.: 
Indexing    Movements    for    Small    Angles 
on    Milling    Machine     1002 


S.    A.    K.,    Meeting  of ;i:!7 

Sad   Irons  on  a    Ring   Wheel  Grinder,    Fin- 
ishing.    C.   L.    Lncas 958 

Safeguard     for     Presses     and     Drop     Ham- 
mers.   Corliin     710 

Safeguard.    Walsh    Power    Press 1001 

Safeguarding    of    Helts,     Shafts    and    Pul- 
leys       .571 

"Safety    Always" 404 

Safety       and       Sanitation,       First       Inter- 
national  KxiHisition    of    390 

Safely    As    Applied    to    (irinding    Wheels..    949 
Safety,    Award    of   Medals    Ity    the   Ameri- 
can  Museum  of    413 

Safety    Device    336 

Safety    Device,     Howdle    Punch    Press....     00 
Safety      Devices      for      Lightning      Screw- 
Drivers.      (Jeorge    II.    Hamilton 880 

Safety     Kqulpment     for     Ladders.       Jauii's 

E,    Cooley    225 

Safety     Exhibit    Car,     New    York    Central 

Lines    ,30 

Safety    First    Association,    Norton 8,57 

Safety    Lathe   Dog,    Oucida    National 100 

Safety       Movcnieul.       Progress      of       the. 
Manclus     S,     Untton 307 


Sha|>.  Eng. 

Safety    Suggestions,    Overhead.      Ja h    K. 

035        Cuoley      505 

Safely    Tripping    Device,    Duplex.      James 

110        II.    l{."lgerK    7.52 

302    Sam   and    His   TronldeM.      A,    P.    Press 822 

.sand-Hlastlng     Oiitllt     80!) 

2K0    Sander,    Gardner    Palti'riiwokers'    Roll 427 

"Sateo"    Drill    Hohler     1002 

352    .Sanveiir,    I'rof,    Albert,    Personal    of 78 

Savage  Arms  Co.: 
427        Mannfaiture     of     Savage     0.22     Caliber 

High  Power    Rllle  -1 917 

fi40    Savings   ami    Loan    Departineut,   Shop   Em- 
ployes'        779 

Saw    HIade,    Hunter    Inserted   Tooth 101 

410    Saw,     Cold     247 

Saw,    C<dd    ;t;t.5 

n:i7    Saw,    Espen- Lucas    (>)ld 610 

Saw,    Espen  Lucas    Duplex    Cold 012 

S5    Saw    Guard,     CIriulnr 1002 

Saw,    Hnther   Inserted-Tooth   .Milling 519 

402    Saw,    Milling    444 

Saw,    Newton    40-Incli    Cold    71 

Saw,    Robertson    No,    7    Power 790 

32    Saw,    Vertical   Cold    Metal 522 

Sawing,   Speeds  and    F Is   for  Cold 301 

Saw-Tooth     Sections,     Hlanking     Dies     for 

Punching     1033 

401    Scale.    Hidt   Tension 444 

Schaofer,   C.   T. : 
010        Jig      for      Drilling     Automobile     Spring 

308  Shackle    Links    143 

Schacffer,    J.    M.,    I'ersonal   of 440 

SehaefTer.   Joseph   M,,   I'ersonal  of 721 

,36    Sciiapiiorst,    W,    P.: 

Soft-Faced    Machine   Siiop   HaniiiHT 1 1:! 

341    Schatz   Mfg.    Co.: 

Couiliination   Shear  and    Puncii 803 

Schlrmer,   Carl.E.: 

Stress  Coelllcients   for    Roof  Trusses 23 

Systematic    Cali-ulatlons     080 

A    Kink    for  Crane   Designers 870 

5,58    Sciiool.    Cooperation    of    the    Factory    Ma- 
301        cliine   Siuip   With    tlie   Trade.     James   F, 

419        Johnson     1029 

Scliool     Product,     A     Trade.       James     F. 

Johnson     391 

453    School,    Woods    Apprentice    Industrial 315 

Sciiool  Work  Shop,  A   .New  Zealaurl.     John 

503        Peddle     208 

Schuchardt   &   Schutte: 

Profile    Milling   .Machine .520 

Status  of  Pfautor  Patents  In  tiie  United 

410  States      613 

Pfaufer    Patents    on    (Jear    Holibiiig    Ma- 

202  chines    in    Germany 478 

308        Engraving    Machine    985 

Screw    Tcstiug    Microscope 989 

429        Gage    Standards 990 

501    Schuni    Bros.: 

Lock-Nut      792 

209    Schwartz,    Ernest: 

Device    for   Adjusting    Driving    Helts 974 

24    Sclentitlc  Management,  A  German  View  of     90 

Scieiititic    Mauagi'ineiit.     Home-made 8,33 

Scott,   C.    N.,    Personal  of .530 

.577    Screw,    Allen    .Socket    Fillister i:04 

Screw     Compensation      for     .Siirinkage     In 
Hardening.       Guy    H.     Gardner    and    D. 

674        Tappan      499 

Screw-Driver,      Combined      Ordinary      and 

720        Ratchet    523 

Screw  Driver,   Friction   Driven  Power.     W. 

731        Alton     90 

Screw-Driver,    Coates    Flexl-.Shaft 1088 

273    Screw-Drivers,    Safety    Devices    for    Light- 
ning.     George   H.    Hamilton 880 

5G4    Screw  Machine,   The  Cleveland  Automatic. 
040        Douglas  T,   Hamilton. 

1    028 

27  2   733 

J  JO    Screw  Machine,   Hackstand  for  Automatic, 

2-r,        R.   W.   inimaun .500 

Screw   Machine,    Brown   &   Sharpe   No,    OG 

Automatic     1084 

Screw    Machine,    Cleveland    7%-Inch   Auto- 

'•'        matic     426 

Screw  Machine  Cutting  Tools,  Luliricatlon 

of.      Warren    E.    Thompson 087 

Screw       Machine       Magazine,       Cleveland 

Rotary    Tilting    Automatic 511 

Screw     Machine,     Making    Shrapnel     Ca.ses 

on    tlie    Cleveland    Automatic 468 

Screw  Machine,   Rapid  Work  on  the  Cleve- 
land  Automatic    767 

Screw    Machine    "SetUps, "    Examples    of 
Automatic,      Douglas    T.    Hamilton 184 


Shop, 
345 


SeriblH 


C.    F.: 


399 
395 
149 

116 

726 


1 


965 
.10,59 


Screw    Machine,     Warner    &    Swasey     No. 

Turret     1090 

Screw     Machine     Work,     Gage     for.       Ix'O 

Morton     780 

Screw  iMadiincs — 2,   Setting  Up  I   0|ier- 

atlng     Automatic.       Douglas     T.     Ham- 
ilton        129 

Screw    Machines.    Worm    Holiblng    Attach- 
ment  for  Automatic,      B,    F.   Alexander.   634 

Screw   Plates    804 

2"    Screw     Plates     for     Threading     Holts     bv 

232       Hand     912 

42    Screw     Press     for     Machine     and     Repair 

Shops     718 

008    Screw    Press,    Standard    246 

Screw    Testing    Microscope,    Schuchardt    & 

145        Schutte     989 

Screw  Threads.     See  Tiireads. 

Screws,    Making    Micrometer    Calliier 689 

Screws     on      Automatic     Screw     Machine, 

104        Making  Eccentric,     O.  Gordon 130 

Screws,     Drilled    and    Punche<l    Holes    for 
201        A.  S,  .M,  E,  Standard.     C,  F,  Scrlbner.  .1071 


494 

097 


328 
260 


Drilled    anil     Pumhed    Hules    for    A.    S. 

.M.    E.    Standard    Screws 1071 

Scully  Jones  &   Co.: 

AdJuHtabU-    Spacing    Collar 000 

Seager.   J.   A.: 

A   Rotary  Culllng-OIT  Machine 617 

Seaman    Medal    to    Geni-ral    Gorgas.    Pres- 
entation  of   the 847 

Seaming       Machine,       Aulonialle       Sijuure 
Double     804 

Seaming   Machine,    Niagara  Side 713 

Seat  and   Instrunient   llobler.   Draftsman's. 


U.    W,    J.    Ste 

Ids 


urt. 


for     Truing      Valves 
E.    Gillette 


Seats. 

Valve.       11.     E.    Gillette 7W} 

Secrecy,    The    Policy    of 744 

Section    Lines,    Siuieliig    Lettering   and 881 

Sellers  &  Co.,   Inc.,    William: 

Radial    Drill     S23 

Sellew   Machine   Tool   Co.: 

Sellew     Two     Spindle     Auxiliary      Drill 

Head    8y7 

Adjustable    Drill    Head 988 

Selling  Guarantees    -What   Are  Safe   Limi- 
tations?    G.    O.    Griilliy 248 

Separator   Kiiulpment   of   the    New   Process 

Gear  Corporation,   Oil    732 

Server : 

Clamping    Work    In    Jigs 300 

Making    Con-Eeceiitrlc    Taps 1030 

Server,   F. : 

Spring    Latch   for  Jig   Cover 980 

Set-Screw,    "Stand<-o"    Hollow 420 

Setting    Diamonds,    .Mounting   and.      W.    C. 

Betz     137 

Setting    the    Milling    Machine    Table    and 

Knee.      Stanley    Edwards 973 

Siiackles,    Boring   and    Facing    Spring.      C. 

F.    George    310 

Shafer,    W.    IL,   Personal  of 446 

Shafer,    W.    II.,   Personal  of r.:iO 

Shaft   Hangers,    Standard   Steel 598 

Shaft   Straightening,    Had    EITects   of,      L. 

Langhaar 901 

Siiaftiiig.    High-Speed,     (ieorge  W.    Burley  310 
Shafting,     Casehardening     and     Carboniza- 
tion   of    275 

Siiafting,    High-Speed.     J.    B.   Llnabury...     .50 

Shafts.     Macliining     Armature 4.55 

Shafts     With     Two    and     Three     Bearings, 

Heavy-Duty.      W.   G.    Dunkley 659 

Shaper,    American   Heavy   Service 887 

Shaiier    Centers    881 

Shaper   Co.,   John   Steptoe: 

Milling   Machine    444 

Shaper,    Etiicieiicy   Test   of   a    Stockliridge.   810 

Shaper    Feed    Mechanism 1002 

Sliaper,    Fixture    for    Planing    Clutches    In 

tiic.       C.     Hoella 462 

Siiaper,    Motor   Drive   for  Spriuglleld 095 

Shaper,    Pratt    &    Whitney    Vertical S'JO 

Sliaper,    Providence    597 

Siiaper,    R.    A.    Kelly 005 

Shaper,    Sniltli   &   Mills   Crank 245 

Siiaper,  Special  Arlior  for  Bevel  Gear.     C. 

Hoella      nSO 

Sharpening       Machine,       Wardwell       Hand 

Saw     988 

Shaw  Electric  Crane  Co.: 

Traveling    Crane    Trolley 100 

Siiaw,    Francis   W. : 

Determining       Chordal       Thickness       of 

Spiral     (Jear     Teeth     .55 

Sliaw  Propeller  Co. : 

Alligator     Pipe     Wiencii 523 

Siiear,    A    I.abor-Saviiig.      Henry    J.    Beck.     53 

Shear  and    Punch,    Combination 803 

Shear  and    Riveter,   Hydraulic  Couiiler....   107 

Shear,   Combination   Punch   and 247 

Siiear,     Bertsch    Five-Ffiot    Gate 74 

Shear   Blades.    Angles  of   Angle   Beam 230 

Shear     Blades,     Angles     of     Angle     I'.eam. 

James    Hurke    500 

Shear  Blades,   Angles  of  Angle  Beam.     J. 

M.     Henry     581 

Shear    for    Cutting    Angle     Irons,     Design 

of.     A.   H.    Wilson 1070 

Shear    Frame     Design.     Theory    of    Punch 

and.      C.    D.    Albert .509 

Shear  Frame,  Stesses  in.     W.  L.  Cathcart  787 

Shear    Frames,    Puncli    and 549 

Shear,    Large    Capacity    Plate 718 

Siiear.    Lennox    Serpentine .598 

.Siiear,      Motor-Driven     Alligator 444 

Shear,    Motor-Driven    Open-Gap 718 

Shear,     Niagara    Squaring 73 

Shear,    Offset    Bench 247 

Shear,   Portable    1002 

Siiear,    Punch    and    013 

Siiear.     Watson-Stlllman     Hydraulic 237 

Siiells.  Press  Tools  for  ('lipping  and  Pierc- 
ing  Brass,     John   F,    Forbes 460 

Shells,    Spinning   Tool    for   As.sembling 587 

Shelving    With    Locked    Doors,    Terrell's..  441 

Siicrman,    W.    II.,   Personal  of 814 

Shinn,   M.   B.   &  Co,: 

Metal   Cutting    Baml    Saw 006 

Shoes  Made  in  United  States,   Wooden 390 

Shop    Costs,     Kedueing 108 

Shop   Problems,    Some    Everyday.      Roy    B. 

Piatt      52 

Shrapnel    Cases    on    the    Cleveland    Auto- 
matic,   Making    468 

Shrink  vs.    Pressed   Fits 313 

Shrink    vs.    Pressed    Fits.      Sidney    Hether- 

ington      502 

Slirluk  vs.  Pressed  Fits.     D.  Tappan .503 

Shrink  vs.    Pressed   Fits.      W.   C.    Heti: 581 

Shrink  vs.   Pressed  Fits.     Paul  P.   Vlasek.   .582 
Shrinkage.     Compensating    Serew    Threads 
for.      L.    J.    Rodgers 585 
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528 
009 
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084 
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290 


20 
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210 
413 
421 
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502 
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107 
098 
429 
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Irving    lianwell    978 

Threads      for      Shrinkage,      Compensating 

Screw.      L.   ,1.    liodgers .'iS.'i 

Threads,    Standardization    of   Pipe 1032 

Threader,      Uehulhling     a     Pipe.        A.     P. 

Connor     4.')0 

Threading     Crane     Hooks     In     the     Engine 

Lathe     30-, 

Threading     Machine,     Pipe .''i22 

I'lireadlng  Machine.    Vl.tor   Bolt   and    Pipe  514 

Threading    Machine.    Williams    Pipe 700 

Threadiiig  Tool,    Rigid    Roring  and.     Clay- 
ton   Dane    781 

Tliumli Tucks  and   Ink  liottles,   Holder   for. 

I(.    H.    Hicliardsou    981 

Thurston   Mfg.   Co.: 

Thurston  .Die  Milling  Machine 01 

Thwing    Instrument   Co.: 

Electric    Furnace    Regulator 912 
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Tilt    Haminer,   Old.      P.    It.    (iooilwli 

Tliton   Mills: 

:i.'!:i        Tillon    Endless    Woven    liilts 

34.'!    Time  System,   Twenty-Four  Hour    . 

503    Timer    Drive.    Adjustable    Cum-Sliuft    and. 

John    L.    Alden     

337    'Itn,    Uemoving   Paint   and    Enamel    From 

503  Tire  Substitute,    Hewurd   for  a   Riiblicr. . 
Tires,    (Icnlrifiigai    I'orcc   on    Automobile 

504  Toledo  Ilrldge  &  (nine  Co.: 

2'J2        Die     Handling     Crane 

302    Tol.'do    Electric    Welder    Co.: 

Ring    and    Tire    Welders 

301  Electrical     Welder     Switch 

o.'il    Tolerance: 

Clearances    ami    T<ilerances 2'J2 

494    Tolerances.  Clearances  and.     Tolerance 222 

Toliiian.    Dr.    W.    IL,    Personal   of 78 

.•■",8     Toiiiieau,   Drawing  an  Automobile.     W.  A. 

11)8         Vali'lltllle      7R1 

Tool    Itiisiness.   Stability  of   the  Machine..   301 

-1117     Tool     Case'.     Gerstner 510 

TtU'J     Tool    Compartnieut,    A    Convenient 920 

2:;i      Tool      Countershaft,      Machine.         R.       W. 

305        I'iliiiaun     Ijo 

51    Tool     Department,     Ltmltti     for     the.       C. 

152        Knowles      750 

'Tool  Design,  Economy  in.     E.   H.   Pratt...     38 
005    Tool        Design,        Economy       in.         James 

432         Mcintosh      203 

Tool,    Finishing    013 

.503    'I'ool    Grinder,    Blount    Wet 237 

'Tool  Holder.     Fuller     517 

'Toolinaker's    Square.      James    Galllmore..   507 
Tool-Making    Methods    Employed    for    One- 
Piece  Armature  DLsk  Tools.     Douglas  T. 

Haiiiiltou      3.-,o 

'Toolposl.    Stevens  Turret    807 

1.54    Tool    Racks     013 

Tool.    "Slclllte"   as  a   Cutting 2!)7 

31    'HkiIs,    Hardening   the  Heads  of  Forge 304 

Tools,    Improved    Method    of    Marking    Ma- 
chine   Parts    and.      George    (iarrison 405 

388    Tooi-Room    Eciuipment.    Anti(|uated .300 

Tooth  System  of  (iearlng.   A  Study  of  the 

.589        Stub.      Lloyd    G.    Smltli 302 

Torcli,     Increasing    tlie     EHIclency    ot    the 

275        Gutting     ]0.'!7 

■J'orch.     Volcano     No.    3  ('.    Hand !)97 

.•i05    Towlcr,    J.: 

Setting  Diamonds    404 

'Towner,   M.    E.,    Personal  of 912 

270    'Tracing  Cloth,   Use  of   Rubber  Slaniiis  on.   223 
337    Tractors  —  Draft      of      Plows,      Draw-Bar 

Pull   of    411 

Trademarks   in    Argentina 004 

4,52    Trade    Press    Association,    Eighth    Aimual 

Convention     107 

78    Trade     School     Product,     A.       James     F. 

Johnson     ,391 

'Transatlantic    Aeroplane,    Curtiss     1002 

Transformer    Troubles.     Alternating-Cur- 

425        rent  Machinery.     E.  A.   IX)f 283 

Transmission    Cases,     Reverse    Mechanism 

037        for    Facing.      J.    A.    McAnulty 220 

761    Transveyor,    Improvement  on   Cowan 74 

Trick,    Edgar   H. : 

The   Advantages  of   Cast-Iron    Gears 48 

701         Dimensions    of   Sjiur   Gear    Rims    in    Ke- 

090  lation    to    the    Pitch 879 

'I'ripping    Device,    Duplex    Safety.     James 

404  n.     Rodgers     752 

'l'ri|iping   Devices,   Applications  of  IClectro- 

712        magnetic.      George    M.    Meyncke 88 

'Truck    Crane,    Electrically    Driven    909 

350    'Truck,    Elevating    718 

Truck,    Factory    444 

Truck,     Hunt     Industrial 319 

Truck,    Solving   the   Fuel   Problem    for   the 

Motor.      Harold    Wliiting    Slauson 121 

Truck,     Storage    Battery ,335 

'Trusses,  Stress  Cocfflclents  for  Roof.    Carl 

471         E.    Schirmer    23 

408    'T-Slots    At   An    Angle,    Fixtures    for    Mill- 

471         lug.      C.    Knowles    877 

,540    'T-Sfiuarc,    A    Useful.      Stanley    Edwards..   974 

579    T-Square    Stick.     Making     1073 

Tube,    Making   a    Brass.      John    Peddle 308 

671    'I'ubc,    Wheelock    Flexible    Cutting    Lubri- 
cant       094 

302  'Tubing      From      Heavy      Stock,      Making. 

W.    Biitzlatf    ..1072 

000    'Tubing  From  Sheet  Metal,  Rolling.    James 

29        Galllmore     138 

232    Tubing.     Machine     for     Making     "Welded 

538        Seamless"      108 

429    Tubing    to    Oval    Shapes    Without    Bending 

or    Twisting.    To    Roil    Round 882 

208  Tubing  on   Steel    Rods.    Drawing   Brass 230 

Tubing  on  Steel  Rods.  Drawing  Brass.     C. 

405  Fred    Gorhani    508 

Tucker,  W.  W.  &  C.  F. : 

Oil    Hole    Covers 990 

209  'Tumbling    Barrel    909 

'Tunnels.     World's    Greatest    Railway .564 

674     lurliine,     lie-Bladiug    a    Parsons    Steam..   257 
Turbine  Set  Built,   Largest  Electro-Steam.   504 
401    'Turning   Attachments,    Taper    Boring   and. 

Albert    A.    Dowd     265 

'Turning   Device.    Ball   and    Socket.     L.    D. 

323         Polk      1045 

'Turning    Maciilne.    Pedrick    Portable 1.50 

201     'Turner    .Machine    Co.: 

302        Automatic     Turret     Drill 903 

3.54     Turning     Convex     and     Concave     Surfaces, 

5,5C        Attacliments    for.      Albert    A.    Dowd 349 

Turning  Job  on   an   Engine  Lathe,   A   Mul- 

.541         tlple     938 

■Turning   Mills,    Niles    Boring   and 701 

077     Turning     Tools,      Adjustable     and     Multl- 

Cutliug.       Albert     A.     Dowd 449 

37    'Turning    'Tools.    Cutting    Power   of    Lathe.  484 

Turning    I'uusual    .Materials.    Speeds    for..  359 

040     Turning     With    Coinbliied     Feeds,    Taper..  411 
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•Turret  Arbiir  and  Ejector  for  ISang  Cut- 
ting  Operations.      O.    Gordon    500 

'Turn-I    Drill.    Turner   Automatic OtKI 

Tnrrel   Fixture,   ,Senil-Aulonmtie.      Uli'hard 

RusHcll    .583 

Turret    Lathe.    Acme    Flat 240 

•Turret    Lathe,    Aiiloiiiatie 247 

Tiirr.-t   Lathe  Job,    Handling  a   Large 05 

'Turret       Lathe,       Machining       Aulomoldle 

Wheel    Hubs    oil    BardoiiH    &    Oliver 7<l» 

Turret     Lathe,    ModiTU     Flat 328 

'J'lirret      Ijithe      Set      I'p      for      u      Small 

Scri'W.      Albion    SI 

Turret     Lathes,     Diameter     Iiiillcator    Slop 

for     305 

'Turret      Lathes,     Handle     for     OroHsSlide 

of.      Edward   A.    Friel 581 

'Turret     Lathes.       Saving     Operations     oil. 

Conrad     ''25 

'Turret      Machine      for     Machining     Steam 

Raillatom,       Automatic.         Chi'Ster       L. 

Lucas     -10 

'Tiirrids.     .Machining     Autoiiiatlo    Chucking 

Machine  and  Lathe.  C.  M.  Conrodson..  1 
Turret   Screw  Machine,    Warner  &  Swaaey 

No.    4    1000 

Type    Metal,    Universal     r.OO 

U 


liehliiig    Instrument    Co.; 

Pneumatic    Pyrometer    

Ullnianu,    R.   W.: 

Machine    'Tool    Couutrrshaft 

Index    Head    for  Hand   Milling   Machines 

Backsland  for  Automallc  Screw  Ma- 
chine'       

I'ndi'rwood    &    Co.,    II.    It.: 

Faiiiig   Arm    

••Unldraft"      Drafting     Fabric 

riiillcatlon    of    Weights   and    Measures 

United    States   Electrical   To<d   Co.: 

Universal     Drill     

Electric    Bulling    Machine    

Union    Twist    Drill    Co.: 

Formeil     Cutter     Grindir 

Ground    Hobs     

Unit       System       of       Over-llead       Works, 

Ilardingo      

United    Engineering  &   Foundry   Co.: 

Hydraulic     Forging    Press 

Universal     Drafting    Mnchliie    Co.: 

"Uiiidraft"   Drafting  Fabric   

Universal    Joint,    Plank    

Universal  Screw   Cutting   Co.: 

Universal    Screw    Milling    Maihine 

Urbani-Puschmann.   P.   O. : 

Pressed  vs.  Machine  Finished  Parts.... 
U.    S.    Bureau   of  Standards,    Largest    Pre 

cision    Testing    Machine 
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Vacuum   Cleaner  as  a    Foundry   ■\;,i,\ 542 

Valentine.   W.   A.: 

Drawing    an    Antomobib'    'Tonncau 781 

Valley   City   Ma<hine  Works: 

Wheel  Guard     522 

Valve  Problem  on  Gasoline  Engines,  'The. 
M.    Terry    . .' 551 

Valve  Grinder,  Foote-Burt  Multiple 
Spindle     62 

Valve,     Hydraulic     Press 1097 

Valve    Machine.    Pottstown    Automatic 151 

Valves  and  Guns,  Rilling  Head  for 
Hilling    Recoil    467 

Valves  and  Valve  Seals,  Tools  for  Tru- 
ing.     H.    E.    Gillette    780 

Valves,  Making  Motor  Poppet.  Douglas 
T.    Hamilton     41 

Van  Derhoef,  George  N. : 
On    Driving    Line-Shafting 197 

Van    Huffel,    Isadore.    Obituary    ot 78 

Van    Norman    Machine   Tool   Co.: 

Van   Norman  Automatic  Radial  Grinder. 1075 

Van    Wagner.    A.; 

Sub-Press   Die   for  Piercing  and  Shaving  215 

Vanadium    in    Brass,    Use    of 934 

Variable  Speed  and  Reversing  Attach- 
ment.   McCrosky    428 

V-Block.    Holton    00 

Vernier    Caliper.     Outside    and    Inside. 

Francis  W.  (Mough 977 

Vibration  in  Machinery  and  its  Elimina- 
tion by  Herringbone  Gears  in  Rubber 
Working.     Walter  J.    BItterllch 817 

Vickerman.  John  W. : 

Musical     Organizations     in     Manufactur- 
ing Plants   307 

Victor  Tool  Co.: 

Bolt  and   Pipe  Threading  Machine 514 

Drilling    and    Tapping    I'huek S03 

Vlillger,   Joseph: 
Cutter    Head    for    Rotary    Slitting    Ma- 
chines       .522 

Vise,   A   Drill  Press 444 

Vise  Attachment  lor  Holding  Drill  Rod. 
G.    J.    Johnson 141 

Vise  and  Drilling  Machine.  Combination.  .1097 

Vi.sc,    Hand    Drill    and    Drill 718 

Vise,    Machine    330 

Vise   Taper   Attachment.    Athol 519 

Vises,    Importance   of   Strong    Bench 944 

Vixen   File  Co.: 

Using      Curved      Flle.s      on      Aiilomoblle 
Bodies    40 

Vlasek.   Paul   P.: 
Shrink   vs.    Pressed   Fits 5S2 

Volcano  'Torch   &    Mfg.   Co.: 

No.    3  (•  Hand   'Torch 097 

Voii   Wyck  Machine  Tool  Co.: 
(iuick  Change  Gear  Lathe 444 

Vulcan    ICnglneerliig   Sales   Co.: 

Milwaukee    Wall   Type    Radial    Drill 516 
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■llmad    Ciilllni.-   Ti.i.Ih r.;i         L'l) 

Walk.l-  &    I'll.,    O.   S.: 
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Walsh   I'n..sM  &  III,.  Co,: 

IV.wrr    I'lfsN    Sar.Kiiiinl looi       (i!)7 

Wanlwill    Mf)-.    Co.: 

KaiHl   Saw   Sluuiiinlni,'   Mailiinc a«8       084 

Wani.i-    Ill-OS.    Co.: 

'I'liMihlinn   Itnn-ol    ilOH       on? 

Waiiur  &  Swnsoy  Co.: 

Warmr   &    Swnscy    No.    1    'riiii-ot    Scnw 

Macliiiio    UdMI       7:,4 

Wa.^ilitniiii,  J.   E.: 

Ili;,'ll  SimmmI    Stc.-l    JiK'    IlllslliliKs (JSL'        .|(10 

Wa.xlUT,    A    llliiopiiiil 110 

Waslicis.    Hi.,   lor  Mlia.      U.    Wilro.x 7s:i       :,r.i 

Washer   MakiiiR  Maclilno 101)7       701 

Watch      Hsiapcments,     aagiiig.        Douslas 

T.   Ilaiiilltoii    487 

Watehmakir's       Kyo  -  Glass,       rroveiitiiig 

•Molstiiro  Koriiilng  on 9.11 

Watch    rniclaiit    Drilling    nnil    How-bonil- 

iiig    Machines.      Chester    L.    Lucas 8-18 

Waterhnr.v    Panel  Konnilry  &  Machine  Co.: 

Threail   UolliiiK  Machine 6i;f       4;;o 

Inclinalile    I'rcsscs    C!)4       478 

Kilging    Machine    718       .')02 

Swaging   Machine    905       OSS 

Chain    Draw-Heiiches    99G       092 

Waterhoiisc    Welding   Co.: 

Antogenons  Welding  Outfit 009       0^7 

Watei'power  of   Various    t'ouulrics 9:14 

Waterpripoflng    Concri'te    400       204 

Waterpiooliug  Celucnt  Stu<'co 192 

WatsoiiSlilluian    Co.: 

Hydranlii-    Coupler   Shear   and    Itiveter.  .    ](i7       111 

Watson  Stillinan    Ilydiaulic    Shear 237       ]ri7 

Hydraulic    Straightc^iiing    Press 700       484 

Wear,   D.    Walker,    Personal  of 530       370 

Wear      in      Kelation      to      Hardness      and 

Strength,    Kesistance   of   Steels    to 109 

Wehh,    William   A.: 

The  Test   tliat  Counts 127 

Webster  &•   Perks  Tool  Co.: 

Floor    Tyjio    Grinder 7(rj       4S0 

Weights  and   Measures,   irnification  of....   9,T-'       0(10 
Weights    and    Measures,     Unification    of — 

Against.      K.   A.   Halsey loe."j       729 

Weights    and    Measures,     Unifloation    of — 

For.      De   Laval   Separator   Co 100.")       729 

"Welded    Seamless"    Tubing,    Machine    for 

Making    108       113 

Welders,    Ring   and    Tire 247       107 

Welding,  Electric  Arc.     Alan  M.  Bennett.   927       0.".''i 
Welding,    Exhibition    of    Autogenous    Cut- 
ting   and    413       277 

Welding,    Flux    for   Oxy-Acetylene 230       l.'iO 

Welding    High-Speed    Steel,    Uosner    Proc- 
ess of    719       .'iOS 

Welding    Machine,    Barrel 912       040 

Welding  Machine,  A  New  Arc 100."i       701 

Welding    Operation,     Unique    Arc.       Alan 

M.   Bennett    222       142 

Welding   Outfit,    Autogenous 909       037 

Welding   or   Autogenous    Soldering,    Auto- 
genous    637       4.'i3 

Welding  Outfit,   Portable 717      501 


EiiK.  Bhu|i. 
WclillMg      Oiillll,      Porlalilc     O.xygeii      iind 

Acclylciie    717       501 

W.'lls  .V    Son   Co..    K.    !■;. : 

I-.    K,    W.IlN  SIIIIhimi    Wr h .-(27       223 

Wells  (Caliper  Co.: 

KlvhlerK    with    liiMcrted   Steel    Poiiils 247       107 

(HTsel    Ilciich    Shear 247       107 

West,    ThoniaM   !>..    Perwinal  of 2M       174 

Wc'slcni   Tool   &    Mfg.    Co.: 

I'Miilshliig   Tool    013       429 

\Vc«tlleld    I'llllc    Co.: 

.Macliinlsl's   llaiiiiiier    247       107 

Wisllnghoiisc    Air    llrake   Co.; 

Air  llrake  Tests,   Pennsylvania   I(.    It 015       431 

West lngiiou.se    Klectrli-    VeteraiiN'    Associa 

I  Ion     or.O 

Wc-slinghousc,    <!corge,    Personal   of 721        505 

Wcslinglioiisc  Ma.hinlst  Twenty  two  Yi^ars 

on    One    Machine 4  l(i       310 

Westlund   Co.,    Carl  C: 

Friction    CIntcli    7IK       502 

Wheel  (lininl.    Valley    City ,522       .•!02 

Whcclock    Mfg.    Co.: 

Ficxihic.   Cutting    Luliricant   Tube (i94       478 

Whii'is  on  II.  &  S.  (irinders.  Changing 881       (i(l9 

Where   is   the   Fallacy? ,50         20 

Whitconib  lilaisdcU   Mncliinc  Tool   (lo. : 

Whltcoinb  •  Blalsdcil       Taper       Turning 
1-athe 00         42 

(icarcrt   Head   Lathe 004       420 

Planer  717       .501 

WhitcombBlalsdell   Planer   wltli   (ieared 

Speed    Box    1080      7.50 

Whitconib  Blalsdcil       Helicving       Altacli 

ment    1094       758 

Wiiileside,  C.  W.: 

Drill    Press    Fixture .5KJ       400 

Wiard  Mfg.  Co.: 

Wiard    Cliuck    230       1.50 

Wikoft,    E.    S.: 

Tables   of   Spiral   Gears   having   a    Katio 

of   Two   to   One 845 

Wilbur,    Edward: 

BidtPole    G13       429 

Wilcox,   R.: 

Die    for    Mica    Washers 783       .543 

A    Ditncult    Drilling    Operation 873       (iOl 

Wilde,    Robert.    Personal    of 814       574 

Wiley  &   Russell  Mfg.    Co.: 

Belief    of    Taps 409       273 

Willey  Machine  Co.: 

Engine  Lathe    433       207 

Williams,    K.    G.: 

Grinding  Wlieel   Protection   Devices 377 

Williams  Tool  Co.: 

Threading    Machine    .522       302 

Pipe    Tlireading   Macliinc 790       5.50 

Willson  &  Co.,  T.  A.: 

Shop    Goggles     444       308 

Wilson,   A.   H.: 

Design     of     Shear     for     Cutting     Angle 

Irons    1070       734 

Wilson,   George: 

A  Case  of  Deflation 3  3 

Wilson.    O.    P.,    Per.sonal   of 020       430 

Wind    Motor,    Largest 1025       721 

Winding   Machine,   Davis  Magnet 02         38 

Windinills.    Power    of 2;i0       1.50 

Windsor   Cluii,   A    Visit   to  the   New 490       3.30 

Windsor   Mac-bine   Co.: 

Gridley  Automatic  Mnltiple-Spindle  Drill  502       408 
Wing    Nuts    in    a    Puncli    Press,    Making. 

D.  T.  Hamilton 858 

Winter,   Otto  R.: 

Drawing  a  Circular  Brass  Cup 973       069 

Wire   Belt   I-acing,   Making   Steel 194 

Wire   Drawing   Machines.    Standard 895       623 

Wire   Forming   Machine,    Nilson   Four-Slide  102       106 
Wire  Forming  Machine,  Correction,   Nilson 

Four-Slide    311       207 


Eng.  Shell. 
Wire  Foriiiliig  .Mni'lilne,  Correetiuii.   MIhoii 

I'c.iir  Slide     335        231 

Win-,    l.liiillH  in  Spei'irying  Band,  liar  and 

Plat.-    Iicii    and 982       078 

Wire    Heel.    Nilson   'I'lllliig 101        105 

Wlreh-HM     Tilcgniphv.      l-iarllcHt      Iiivi'iilor 

Win.    SIralglil.nliig    .Maeliiiic 247       107 

Wiring  anil    Horning    Pn-ss 718       .5ii: 

Wiring   PrcHM,   Cicv.laii.i    Horning   and...   210       100 
WlHcoiiNln    Eli'clric   (o. : 

Portable    Electric    (irinibr 711       -lb.'. 

Wlweke.   ClHirlcH  P.; 

The    Sipian-     Key    vs.     Ucctaiigul.-ir    anil 

Tapered    Keys    .583       .■lOll 

WolIT,    S.,    Pi-rsonal    of .530       370 

Wood,  Henry  M.: 

CiiMt    Iron    for   .Miieliine  Tool   Parts 3N3 

Wood,    John    H.: 

Simple     Itiilcs    for    Obtaining    Gear    Hi 

nnieters     140         HI 

Wood,    Method    of   Securing   Celluloid    to,. 1044 
Wood   Turret    Miuiiiiie   Co.: 

Slock   Control    Cliiick 702       480 

Wooden   Shoes    Made   in    United   States 390 

Wood's  Apprentiec   liidiislrial  School 315       211 

Woodworking    Maciiliie.     llniversal 1002       COS 

Worcester  I.iitlic  Co.: 

Worcester  Lathe    323       219 

Worcester  Magnetic  Cliiiek  Co.: 

Worcester    Magnetic    Chucks 147         91 

Word    Bros. : 

Oil    Healing    Forge 013       429 

Work  Holding    Di-vices   and   Tools 405 

Work  Holding    Head,    liemis '.Mf.      092 

Worked    for    .Me,    Men    Wlio   Have.      A.    F. 

Orinan      273 

Working  Hours  of  Draftsmen  and  Ma- 
chinists           313         .'(I!! 

Workman,    Improved   Machinery  and   the..      10         10 
Worknii-n,    New    York   State   Conipensatioii 

Act  for   444       .•i08 

Woi-ksliop,    A    New   Zealand    Si-liool.      Joliii 

I'cddic     208 

Worm   and    Worm-Wheel  Lapping   Fixtiii-c. 

E.    II.    Pratt 407       271 

Worm    Drives.    Machines    for 335       231 

Worms  and  Hoiis,  Lengths  of.    E.  Winsbnv 

Baxter    103 

Worm-Gearing,      Making      High-Efficiency. 

Douglas    T.    Hamilton 39.': 

WorniGears,   Lubricant  for.     Harry  Fritz- 

inger    405       209 

Worm  Hobhing  Attachment  for  Auto- 
matic Screw  Machines.  15.  F.  Alex- 
ander     034       450 

Worni-Wheel      Lapping      Fixture,      Worm 

and.      E.    H.   Pratt 407       271 

Worin-Wlicel    Teeth,     Reducing    Flats    on 

Mobbed.      George.    L.    Colburn 142         80 

Wrench,    Alligator   Pipe 523       3<a 

Wrencli,     A     Rapid      Retapping.       O.      L. 

Allen    224       144 

Wrench,    C.    &    E.    Itatcliet 896       624 

Wrench,   F.   E.   Wells  Tap 905       633 

Wrench,   F.    E.   Wells   Stillson 327       223 

Wrench,    Friction    Socket .522       302 

Wrench,    Smith   Pipe 005       421 

AVrench,  Walden    1092       7.56 

Wrench,   Walden   Comliination  Socket 429       293 

Wrencli,    Wright   Pipe 800       560 

Y 

Yale   &   Towne   Mfg.    Co.: 

Yale    Triplex    Block 162       106 

Z 

Zinc,  Alloys  of  Aluminum  and 931       659 

Zuest,  Adolph,  Personal  of 721       505 


Index   for  engineering  and  shop  editions.     Pago  numbers  of  respective  editions  in   columns  headed   "Eng.   Shop.' 
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SPECIAL  BORING  AND  PLANER  FIXTURES  FOR  INSURING  HIGHLY  ACCURATE  INDEXING 

BY  C.   M.   CONRADBON" 


IN  boring  the  spindle  bearings  of  the  turret  for  the  auto- 
matic chucking  machine  shown  in  Figs.  1  and  2,  It  was 
necessary  to  attain  a  degree  of  accuracy  seldom  required 
in  machine  work  of  this  size.  The  holes  had  to  be  perfectly 
round,  accurately  spaced  tangentially  and  radially,  and  the 
axes  of  the  holes  had  to  bo  exactly  parallel  with  the  axis  of 
the  central  bearing  of  the  turret.  When  it  is  known  that 
the  limit  of  tolerance  was  0.0005  inch,  it  will  be  readily 
understood  that  this  job  ro(]uired  more  than  ordinary  care. 

In  order  to  index  the  work  for  boring  tlie  six  bearings,  a 
special  fixture  was  constructed  which,  so  far  as  the  writer 
knows,  operates  on  a  now  principle.  Referring  to  the  illus- 
trations, it  will  be  scon  that  this  fixture  is  mounted  on  a 
surface  plate,  the  work  being  carried  on  an  arbor  supported 
in  V-bloeks.  The  supports  which  carry  these  V-blocks  are 
firmly  bolted  and  doweled  to  the  surface  plate  and  carefully 


£nd  View  of  Fixture  showing  V-blockp  and  Indexing  Mechanism 


finished  to  bring  the  axis  of  the  spindle  carrier  at  exactly 
the  required  distance  from  the  boring-bar  which  machines 
the  six   bearings. 

The  boring-bar  is  also  supported  in  bushings  which  arc 
carried  in  V-blocks,  the  bar  being  provided  with  double- 
ended  boring  cutters.  The  method  of  driving  the  boring- 
bar  and  feeding  it  up  to  the  work  is  clearly  shown. 

The  method  of  indexing  used  on  this  fixture  constitutes 
the  most  interesting  part  of  the  work.  The  index  wheel  is 
a  heavy  plate  casting  which  is  clamped  to  the  arbor  by 
means  of  a  split  hub.  It  will  be  seen  that  there  is  an  an- 
nular groove  in  the  plate  close  to  the  periphery,  and  the 
index  plugs  are  carried  in  holes  bored  through  the  casting 
in  this  groove.  The  plugs  w'ere  very  carefully  gj-ound  and 
lapped  after  hardening  and  were  brought  to  a  perfect  fit  in 
the  annular  groove.  A  test-bar  adapted  to  swing  on  one 
of  the  index  plugs  was  equipped  with  a  delicate  test  indicator 
at  the  opposite  end.  This  indicator  was  used  for  adjusting 
the  plugs  until  each  plug  was  located  at  exactly  the  same 
distance  from  adjacent  plugs.  Similar  tests  were  made  to 
prove  that  the  distance  of  each  plug  from  the  center  of 
the    fixture    was    exactly    the    same.      The    method    of   index- 


ing is  rudimentary  in  its  simplicity,  but  It  possesses  the 
valuable  feature  of  eliminating  lost  motion  entirely.  The 
index  plug  is  strapped  down  on  a  hardened  and  ground  steel 
plate  which  is  carried  on  the  top  of  a  cast-iron  block  fast- 
ened to  the  surface  plate.  The  operation  of  the  fixture  and 
the  resulting  accuracy  of  the  work  produced  on  it  left  noth- 


Fig.  2.     Opposite  End  of  Fixture  showing  Drive  and  Feed  Mechanism 

ing  to  be  desired.  The  total  time  required  for  boring  the 
piece  was  sixteen  hours,  and  as  this  was  the  first  piece  to 
be  machined  in  this  fixture,  it  is  felt  that  subsequent  pieces 
can  bo  machined  in  a  much  shorter  time.  Five  of  the  bear- 
ings wore  located  in  exactly  the  required  position,  while  the 
sixth  one  was  0.0005   inch  out  of  the  way. 
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Fig.    3.     Final  Test  of  Location  of  Index  Plugs  with  Dial  Test  Indicator 

The  question  has  been  asked  why  some  simple  form  of 
power  feed  was  not  used  instead  of  relying  upon  the  rather 
crude  hand  feed.  It  was  felt  that  a  workman  who  was 
competent  to  do  this  work  satisfactorily  could  produce  the 
desired  results  with  the  hand  feeding  device  shown  in  the 
illustrations,  and  experience  has  shown  that  this  assumption 
was  correct.  The  accuracy  and  rapidity  with  which  the  work 
was  done  entirely  fulfilled  expectations.  The  fixture  was 
designed  and  built  by  the  writer,  with  the  assistance  of  Mr. 
C.  F.  Larzolcre,  superintendent  of  Giddings  &  Lewis  Mfg. 
Co.,  Fond  du  Lac,  Wis. 
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Planlngr  Turrot  and  SlUlo  of  Semt-autoniatlc  Turret  Lathe 
Kigs.  3  to  8  show  the  methods  used  in  iiiachlnliiB  a  turret  and 
turret  slide  for  a  senii-automatic  turret  latlie  wliieh  is  bcliiB 
built  lor  tlie  writer  l)y  the  Phoenix  MI'k.  Co.,   Kau  Claire,  Wis. 


plate  Is  earried  on  an  arbor  upon  which  it  eaii  be  rotated  in 
relation  to  the  lower  plate.  The  upper  plute  has  twelve  plugs 
mounted  on  its  lower  side.  These  plugs  are  made  of  steel  and 
were    ground    and    lapped    after    hardi'niiiK    to    insure    having 


Fig.    4.     PI 

The  turret  of  this 
semi-automatic  tur- 
ret lathe  is  provided 
"With  twelve  holes 
and  after  it  has  been 
indexed  to  bring  the 
required  tool  into  the 
operating  position,  it 
is  loclced  to  the  tur- 
ret slide  by  means  of 
tlie  tvk'elve  teeth  and 
spaces  shown  in  the 
illustrations.  The  fix- 
ture shown  in  Fig. 
6  was  designed  for 
indexing  the  worlc  in 
order  to  plane  these 
teeth  and  spaces. 
These  operations  are 
unusual,  in  that  it  is 
necessary  to  finish 
tlie  worli  within  very 
close  limits  in  order 
to  have  the  teeth  on 
tlie      turret     engage 


Teeth    of    Turret    of    Semi-automatic    Lathe 


Tig.    6.      Planing    Spa 


Fig.    6.     Design  of  the  Planer  Indexing  Fixture  used  to  plane  the   Turret  and  Turret  Slide 


Teeth 

them  of  exactly  the 
same  size;  they  were 
then  carefully  spaced 
around  the  diameter 
of  the  plate  by  means 
of  a  vernier  caliper, 
the  final  adjustment 
being  made  with  a 
dial  test  indicator  as 
shown  in  Fig.  3. 

In  using  this  fix- 
ture to  index  for  the 
twelve  teetli  on  the 
turret  or  spaces  on 
the  turret  slide,  suc- 
cessive plugs  on  the 
index  plate  are 
brought  up  against 
the  hardened  steel 
plug  A  of  the  lock 
mechanism  B.  The 
bolt  C  is  then  tight- 
ened to  clamp  the 
plug  D  over  the  in- 
dex   plug.       In     this 


Testing  Accuracy   of  Teeth   and   Spaces   of   Turret   and   Slide 


properly  with  the  spaces  on  the  turret  slide. 

It  will  be  seen  that  the  fixture  consists  of  two  plates,  the 
lower  plate  being  bolted  to  the  planer  table,  while  the  upper 


Fig.   8.     Planer  Indexing  Fixture  with  the  Lock  Mechanism  B  swung  back 

way  the  fixture  is  held  securely  in  position  and  the  planing 
operation  can  tlien  be  carried  on.  Fig.  4  shows  the  teeth 
being  planed  in  tlie  turret  and  Fig.  .5  shows  the  operation  of 
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planing  the  spacus  in  the  turret  slide.  After  these  operations 
were  completed,  the  table  of  the  planer  was  run  out  sufflc^ietitly 
to  allow  the  turret  to  bo  placed  in  position  on  the  turret  slide 
as  shown  in  Fig.  7,  In  order  to  test  the  accuracy  of  the  teeth 
and  spaces. 

This  index  plate  was  made  in  the  shops  of  the  Phoenix 
Mfg.  Co.,  Kau  Claire,  Wis.,  under  the  direction  of  Mr.  Neys, 
superintendent  of  the  company.  The  operation  of  planing  the 
turret  and  turret  slide  was  also  conducted  in  these  shops 
and  as  previously  stated,  the  work  was  finished  within  very 
close  limits. 


A   CASE   OF   DEFLATION 

BY  QBOROB  WILSON' 

It  is  an  idiosyncrasy  of  human  nature  to  derive  consid- 
erable satisfaction  from  the  discomfiture  of  a  performer  who 
is  putting  on  frills  in  an  effort  to  aggrandize  himself  in  the 
eyes  of  the  audience — in  plain  English,  "playing  to  the  grand- 
stand." 

Bill  and  I  were  malting  the  rounds  of  the  machinery 
section  of  a  state  fair.  A  crowd  that  was  gathered  around 
the  exhibit  of  a  carriage-maltcr  drew  our  attention,  and  on 
edging  our  way  to  the  front  we  found  the  attraction  to  be 
several  blacltsmiths  at  their  forges  produc- 
ing the  various  iron  parts  tliat  went  into 
that  particular  make  of  buggy.  The  piece 
de  resistance  of  the  exhibit  proved  to  be  a 
young  fellow  of  perhaps  twenty-five  years 
of  age,  and  it  was  quite  evident  that  if 
there  was  any  applause  lying  around  loose 
he  meant  to  have  it. 

He  was  a  typical  melodramatic  smith, 
tall,  broad-shouldered  and  a  "good  looker" 
generally.  His  hair  was  carefully  ar- 
ranged; his  blue  flannel  shirt  was  open 
at  the  throat,  disclosing  a  section  of  manly 
chest,  and  his  sleeves  were  rolled  rather 
higher  than  was  necessary  to  give  play  to 
biceps  that  knotted  and  swelled  just  a  lit- 
tle more  than  the  job  warranted.  His  get- 
up  was  one  of  "studied  indifference"  as  the 
novelists  say.  But  his  action!  Chesterfield 
and  the  Apollo  rolled  into  one  had  noth- 
ing on  him.  Grace  incarnate.  The  poetry 
of  motion.  The  methodical  plodding  of  the 
veterans  at  the  other  anvils  was  only  cheap 
newspaper  prose  compared  to  his  easy  grace. 

"My,  ain't  he  grand!"  breathed  a  callow 
damsel  ecstatically  through  a  mouthful  of 
popcorn. 

His    pride    was    partly    excusable,    for    he 
•was  really  a  good  workman.    With  a  few  deft  blows  he  would 
have  a  rod  welded  and  bent  into  a  graceful  scroll.     Then  to 
prove  the  merit  of  the  weld  and  the  quality  of  the  material 
he  would  bend  and  twist  the  cold  piece  over  the  anvil. 

One  of  the  duties  of  the  smiths  was  to  pass  out  souvenirs 
in  the  form  of  pewter  facsimiles  of  a  medal  the  carriage 
concern  had  won  at  some  exhibition.  This  the  Apollo  did 
with  a  fine  condescension. 

"That  guy  is  all  right,  but  he  ought  to  take  something 
for  his  head,"  muttered  Rill.  Then  to  the  Apollo,  timidly, 
"Don't  you  ever  get  a  bum  weld?" 

If  a  look  could  have  killed.  Bill's  demise  would  have  been 
swift  and  terrible.  Chastened  and  contrite.  Bill  slunk  back 
as  Apollo  flourished  his  irons  from  the  fire 'and  struck  the 
uniting  blow.  Amazed  he  looked  at  the  glowing  ends.  They 
had  not  stuck!  Back  to  the  fire.  Another  trial.  Nothing 
doing-  Some  of  the  crowd  tittered.  The  veterans  at  the 
other  anvils  grinned  appreciatively  and  the  Apollo's  face 
got  red.  There  were  no  flourishes  when  he  grabbed  some 
new  irons  and  brought  them  to  a  heat.  Biff!  Bang!  Swat! 
The  pieces  stuck  about  as  nicely  as  a  couple  of  pieces  of  brass 
would  have  done. 

Apollo    ceased    his    elfort    and    mopped    his    classic    brow. 


The  hauteur  had  all  oozed  out.  The  snickers  became  general 
and  included  a  few  uncomplimentary  remarks. 

"Let's  get  out  of  here,"  muttered  Hill.  As  we  turned  to 
leave  the  Apollo  started  to  heave  out  his  lire  Outside  the 
crowd.  Bill  exploded  and  a  suspicion  dawned  in  my  mind. 

"Bill,"  I  demanded,  "what  did  you  do  to  that  fellow's 
fire?" 

"Nothing   much,"   grinned    Bill,   "just   dropped    a   couple   of 

his  medals  into  it." 

*     •     * 

A  LARGE  BLOTTER  JOB 

In  building  a  large  special  drilling  machine  at  Edwin  Har- 
rington Son  &  Co.'s  shops,  at  Philadelphia,  Pa.,  the  bed  was 
constructed  in  quarter  sections,  and  to  join  these  sections 
properly  it  was  necessary  to  machine  the  sides  and  ends.  The 
sides  were  readily  finished  by  planing,  but  the  machining  of 
the  ends  presented  unusual  difBculties  because  of  the  great 
size  and  weight  of  the  work. 

The  halftone  shows  how  the  parts  were  machined  on  a  Dill 
Blotter.  The  casting  was  supported  from  a  ten-ton  crane  and 
located  with  one  end  resting  on  the  slotter  table.  As  the 
length  of  the  cut  measured  51  inches  and  the  full  stroke  of  the 
slotter  was  only  20  inches,  it  is  evident  that  the  surface  had 
to  be  finished  in  three  cuts.     In  order  to  get  up  high  enough 
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Facing  an  11,500-paund  Casting  on  a  Dill  Slotter 


to  start  the  first  cut  a  special  offset  slotting  tool  was  forged, 
and  this  was  clamped  at  the  extreme  top  of  the  tool-holder. 
This  tool  being  properly  set,  the  casting  was  machined  as  far 
as  the  offset  portion  which  is  shown  in  the  illustration.  Of 
course  the  feeding  across  the  work,  which  was  a  distance 
of  twelve  inches,  was  accomplished  by  using  the  traveling 
head,  which  is  a  distinguishing  feature  of  the  Dill  slotter. 
After  this  section  had  been  surfaced,  a  straight  slotting  tool 
was  mounted  in  the  tool-post  and  a  second  cut  taken,  leaving 
the  stroke  of  the  ram  still  at  its  highest  position.  The  stroke 
was  next  transferred  to  the  lower  section  of  the  work  and  the 
remaining  part  of  the  work  thus  completed.  C.  L.  L. 

*  *  * 
Reaming  is  commonly  regarded  as  an  internal  cutting  opera- 
tion—that is,  as  enlarging  a  hole.  But  reaming  is  both  in- 
ternal and  external.  Box-tools  are  examples  of  external 
reamers.  These  usually  ream  or  turn  straight  or  cylindrical 
parts  but  they  are  also  successfully  used  for  taper  work  up  to 
lengths  of  eighteen  Inches  and  diameters  of  I1/2  inch  or  more. 
A  prominent  example  is  the  locomotive  taper  turning  tools 
used  on  special  vertical  machines  in  locomotive  building  and 
repair  shops.  The  speed  with  which  taper  bolts  are  turned 
or  reamed  to  exact  sizes  would  astonish  one  not  familiar  with 
this  work. 
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A  DESIGN  PRIMARILY  INTENDED  TO  HANDLE  CASTINGS  HAVING  A  ROUND  BOSS  ON  ONE  SIDE 


BY   CHRISTIAN  F.  MEYER* 


TIio  uiiivorsiil  drill  ji^  doscribcd  iuid  illuslratod  in  tlio 
foUowiiiK  was  dosiKiicd  for  drilling  parts  which  are  (luito 
different  in  sliape  but  which  all  have  a  round  boss  on  one  side. 
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Figs.   1  and  2.     Two  Classes  of  Work  for  which  the  Jig  was  designed 

Figs.  1  and  2  show  two  typical  examples  of  the  class  of  work 
for  which  this  jig  was  designed,  and  with  slight  modifications 
which  will  be  explained  later,   the  jig  could  be  adapted   for 


This  construc'tion   will  bo  readily  understood  by  referring  to 
Pigs.  4  and  5. 

The  slide  D  is  provided  with  two  bolts  which  slide  with  their 
heads  in  a  suitable  slot  in  the  base  A,  and  handle  E  is  fastened 
to  this  slide,  the  hub  of  the  handle  being  cam-shaped,  as  shown 
in  Fig  li.  The  cam  forces  the  slide  (/  forward  when  handle  /•>' 
is  turned  in  the  proper  direction.  Slide  G  is  loose  in  the  slot 
in  casting  A,  and  is  connected  to  the  slide  D  by  means  of  two 
studs  /.  Each  stud  is  provided  with  a  spring  J  which  draws 
slide  G  toward  slide  D.  The  top  of  slide  G  is  cut  away  to  re- 
ceive the  guide  pieces  H,  a  different  form  of  guide  piece  being 
required  for  each  class  of  work  which  is  drilled  in  the  jig.  In 
order  to  explain  the  operation  of  this  jig,  it  has  been  assumed 
that  it  was  designed  for  drilling  six  classes  of  work,  known  as 
Patterns  I  to  VI.  Pattern  No.  VI  is  shown  in  detail  in  Fig.  2, 
and  the  same  piece  is  shown  nfounted  in  the  jig  shown  in  the 
illustrations.  It  will  be  seen  that  the  guide  piece  H  for  this 
particular  piece  is  designed  in  such  a  way  that  the  work  is 
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Fig.  3.     Plan  View  of  the  Jig,  showing  Adjustable  Slides  for  holding  Different    Kinds  of  Work 


both  drilling  and  boring  operations  on  a  great  variety  of  work. 

Referring  to  Figs.  3  to  6,  it  will  be  seen  that  the  jig  consists 

of  a  cast-iron  baseplate  A",  which  is  provided  with  a  dovetail 

slot  in  which  three  slides  D,  G  and  K  are  held,  so  that  they 


held  by  means  of  two  screw's  with  knurled  heads.  The  guide 
piece  is  held  on  slide  G  by  means  of  a  washer  and  nut,  which 
fit  a  stud  in  the  slide.  Slide  K  is  also  cut  away  for  the  V-block 
L.  which  receives  the  end  of  the  piece  to  be  drilled. 


Fig.    4.     Front   View    of   the   Jig   showing   Bushings   and   Drill   Guide   Supports 


may  be  moved  longitudinally  by  screws  and  operating  keys. 
A  cast-iron  guide  piece  V  is  also  held  in  the  dovetail  slot  in  the 
base  of  the  jig,  and  this  guide  carries  the  lower  bushing  W. 

*  Afiflress:     Wyomissing,  Pa. 


Referring  to  Fig.  3,  it  will  be  seen  that  slide  D  is  provided 
with  a  pointer  F.  In  adjusting  the  jig  for  any  particular  class 
of  work,  the  bolts  which  hold  the  slide  are  loosened;  the  slide 
is  then  moved  along  the  slot  in  the  casting  to  bring  the  pointer 
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F  to  the  graduation  which  Indicates  the  class  of  work  which  Is 
to  be  machined.  The  bolts  are  then  tightened  to  secure  the 
slide  in  this  position.  As  shown,  at  the  other  end  of  the  jig 
there  are  similar  graduations  which  provide  for  sotting  slide 
K  and  V-block  L  in  the  required  position,  the  method  of 
adjustment  being  similar  to  that  described  for  slide  D.  It  will 
be  seen  that  an  adjusting  screw  O,  carried  by  the  piece  J/, 
provides  for  adjusting  the  position  of  slide  K.  This  slide 
lias  a  pointer  A',  which  is  brought  up  to  the  grsyluation  that 
indicates  the  class  of  work  to  be  drilled.     A  taper  pin  M,  fit- 


the  stud  moving  in  the  slot  '/,,■  A  narrow  slot  /,,  guides  a 
smaller  stud  which  has  a  pointer  V  fastened  to  it.  This  pointer 
slides  over  a  scale  graduated  on  the  back  of  the  support  P, 
which  indicates  the  correct  position  of  slide  .S  for  different 
classes  of  work  which  are  being  drilled  in  the  jig. 

After  the  three  slides  D,  K  and  S  have  been  set,  the  jig  is 
ready  for  use.  The  quick-acting  cam  lever  A",  in  connection 
with  the  automatic  releasing  slide  O  and  guide  piece  //,  works 
very  efficiently,  and  the  guide  pieces  //  and  L  locate  the  work 
with  great  accuracy.     Although  this  jig  was  only  constructed 


ting  into  corresponding  holes  in  the  top  of  base  A  and  cover 
C.  serves  to  locate  slide  K  and  V-block  L  in  exactly  the  re- 
quired position,  thus  insuring  an  accurate  location  of  the 
work. 

The  guide  V  is  fastened  to  base  A  and  receives  a  hardened 
steel  bushing  W  which  is  held  in  place  by  a  pointed  set-screw. 
In  a  similar  manner,  the  bushing  7'  is  held  in  the  arm  of  the 
slide  8.  Both  bushings  are  provided  with  a  knurled  flange  and 
may  be  easily  removed  to  be  replaced  by  different  bushings 
for  another  kind  of  work.     The  outside  diameter  of  all  of  the 


Fig.    b,     Cross-sectiontd  View  of  the  Universal  Drill  Jiff   on  Lina  a-b 

for    work    with    a   round    boss — as    shown 


tv" — mM 


Fig.    6.     Cross-sectional  View  of  the  Universal  Drill  Jig  on   Line  c-d 

bushings  is  made  alike,  however,  so  that  they  all  fit  the  same 
holes. 

The  slide  S  is  carried  in  a  dovetail  slot  in  the  support  P. 
The  cover  Q  and  key  K  are  used  to  adjust  the  position  of  slide 
S.  The  support  P  is  fastened  to  an  extension  on  base  A  by 
means  of  bolts,  the  construction  being  clearly  shown  in  Figs. 
3  and  6.  Slide  .«?  is  held  in  the  support  P  by  a  strong  stud, 
washer  and  nut,  and  may  be  fastened  in  any  desired  position, 


Figs.    1    and    2 

— it  will  be  readily  seen  that  it  could  be  adapted  for  almost 
any  shape  of  work  by  replacing  the  V-block  L  by  a  member 
somewhat  similar  to  the  guide  piece  //  on  the  slide  G.  This 
jig  might  also  be  arranged  upon  the  faceplate  of  a  lathe  or  bor- 
ing mill.  The  drill  guide  would  then  be  unnecessary  and  the 
bushing  W  would  be  made  in  such  a  way  that  the  pilot  of  the 
cutter  would  enter  the  bushing  before  the  cutting  operation 
began.     This  would  provide  for  an  accurate  cut. 

The  operation  of  the  jig  is  so  simple  that  any  boy  can  han- 
dle it.  In  addition,  the  jig  is  "fool-proof,"  as  the  special 
guide  piece  and  setting  of  the  slides  will  not  suit  any  class 
of  work  except  the  one  for  which  it  is  designed.  The  use  of 
a  universal  jig  of  this  kind  saves  the  expense  of  making  in- 
dividual jigs  for  each  class  of  work  and  also  means  a  consider- 
able saving  of  space  in  the  tool-room. 
*     •     * 

USELESS   LABOR  IS  THE  ONLY  UNPRODUC- 
TIVE LABOR 

"If  a  lot  of  capital  is***spent  in  unproductive  ways,  there 
will  be  not  only  less  for  other  uses,  but  the  natural  growth 
of  capital  will  be  arrested  in  proportion  as  the  uses  to  which 
it  is  devoted  are  unproductive.  When  you  put  $10,000,000  of 
capital  into  an  industry  or  a  railroad  it  multiplies  itself; 
when  you  put  capital  into  armament,  meaning  warship  and 
standing  armies,  as  has  been  done  on  so  vast  a  scale  in  Europe, 
or  when  you  spend  it  on  monuments  which  in  themselves  have 
no  earning  power,  as  has  been  done  widely  in  this  country, 
the  capital  is,  in  the  economic  sense,  lost.  It  cannot  multiply. 
The  enormous  expenditure  of  capital  all  over  the  world  in 
unproductive  ways  is  the  fundamental  explanation  of  the 
present  scarcity  of  capital."— A't'to  York  Evening  Sun. 

[The  statement  above  would  have  been  equally,  or,  perhaps, 
even  more  directly  applicable  and  true  if  the  writer  had  re- 
ferred to  labor  spent  in  unproductive  ways.  In  the  last 
analysis,  capital  spent  in  unproductive  ways  is  really  labor 
thus  spent,  and  the  enormous  expenditure  of  labor  all  over  the 
world  in  unproductive  ways  is  without  question  a  fundamental 
reason  for  many  of  our  financial,  economic  and  social  diffi- 
culties.— Editor.) 

*     •     « 

A  reliable  aluminum  solder,  used  by  a  large  electrical  con- 
cern, is  composed  of  7.S..5  parts,  by  weight,  tin;  18  parts  zinc; 
and  2.5  parts  aUnninum.     No  flux  is  needed. 
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THE  BJQUIPMENr  AND  FQNCTIONS  OV  AN  INDISPENSABLE  FACTOR  IN  MODERN  ADVERTISING  AND  SELLING 


BY   V.  8LU 

Tho  National-Acme  Mfg.  Co.,  of  Cleveland,  Ohio,  in  common 
with  many  other  nuvnufacturing  companies,  had  a  groat  deal 
of  difliculty  in  getting  suitable  photographs  from  outside  pho- 
tographers, due  to  their  lack  of  special  training  in  photograph- 
ing mechanical  subjects,  and  to  the  fact  that  they  were  forced 
to  work  under  difficulties,  such  as  lack  of  a  suitable  place  to 
take  the  pictures  and  conveniences  for  preparing  the  subjects 
to  be  photographed.  The  company  therefore  established  its 
own  pliotographic  department,  as  a  branch  of  the  advertising 
department,  during  the  month  of  August,  1910,  as  an  experi- 
ment toward  getting  better  photographs  at  less  cost.  In  three 
years'  time  the  photographic  department  has  made  itself  prac- 


KA.  JR  t 

ism  were  brought  out  according  to  the  refjuirements.  An  out- 
side photographer,  lacking  familiarity  with  machinery  in  gen- 
eral and  with  the  Acme  automatic  in  particular,  could  not  be 
expected  t*  get  this  without  supervision.  With  his  own  de- 
partment, however,  the  advertising  manager  tells  the  head  of 
tho  photography  branch  just  what  he  wants,  and  then  forgets 
about  it  until  the  photographic  department  shows  him  the  fin- 
ished prints  that  he  ordered.  The  sales  department  puts  in 
an  emergency  call  at  any  time  for  any  special  photograph  and 
the  photographic  department  has  it  ready  in  a  day  or  so  with- 
out further  attention  from  the  sales  department.  This  is  a 
very  great  convenience  to  the  heads  of  the  sales  and  adver- 


Fig.    1.     Section    of    National-Acme 

tically  self-sustaining,  and  it  is  doing  so  much  better  work 
in  its  line  than  the  company  was  able  to  get  previously  that 
it  has  come  to  be  regarded  as  a  valuable  adjunct  to  the  adver- 
tising and  sales  divisions  of  the  business. 

The  extent  of  the  work  carried  on  by  the  photographic  de- 
partment can  be  judged  from  the  fact  that  during  the  past 
year  the  builders  of  the  Acme  automatic  multiple-spindle 
screw  machine  used  about  850  photographs  per  month  for  ad- 
vertising and  sales  purposes,  which  means  the  use  of  over 
10,000  photographic  prints  during  the  year.  If  outside  pho- 
tographers had  been  employed  as  required  to  get  these  pic- 
tures, a  member  of  the  sales  or  advertising  force  would  have 
had  to  be  with  the  photographer  on  each  occasion,  to  see  that 
he  got  the  view  of  the  machine  desired,  that  the  subject  was 
prepared  properly,  and  that  the  proper  parts  of  the  mechan- 


•  For  articles  on   shop  photography   previously  published   in   Machine 
"Sliop  Photography,"  .Tanuary,   1010.   and   the  other  articles   there  refe 
t  Address:     National-Acme  Mfg.    Co.,    Cleveland.   Ohio. 


Mfg,    Co.'s    Photographic    Department 

tising  departments,  and  it  soon  saves  a  lot  of  time  and  ex- 
pense to  the  company.  The  National-Acme  Mfg.  Co.  uses 
photographs  in  the  following  ways: 

1.  For  Records. — The  advertising  department  has  all  sorts 
of  views  of  machines,  parts,  and  tools  taken  at  different  times 
for  many  purposes.  Every  time  a  new  photograph  is  made  for 
any  purpose  whatever,  the  necessary  working  prints,  for  re- 
touching, mailing,  or  other  use,  are  made  from  the  negative 
and  at  the  same  time  one  record  print.  The  negative  is  then 
filed  away  in  the  racks  provided  for  that  purpose,  the  working 
prints  are  used  or  sent  out  as  required,  and  the  record  print 
goes  into  one  of  the  record  binders,  according  to  its  classifica- 
tion. The  record  photographs  are  separated  into  twelve  dif- 
ferent classifications  and  each  is  kept  in  substantial  binders 
and  properly  labeled  for  reference  at  any  time.  These  record 
photographs  are  also  listed  in  a  card  index,  and  the  number 
on  the  negative  also  appears  on  the  record  print  and  on  the 
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proper  card  in  tho  card  index.  Needless  to  say,  this  li- 
brary of  record  photographs  is  extremely  useful  and  valuable. 
It  is  in  many  ways,  a  history  of  different  experiments  and  de- 
velopments in  building  the  Acme  automatic  multiple-spindle 
screw  machine  during  tho  period  that  the  photographic  de- 
partment has  been  in  existence. 

2.     Photoyraphs  for  ansucring  Inquiries  and  for  Sales  Pro- 
motion   Work. — When   inquiries    about    the    machines,    their 


Fig.    2.     Photographing   Machine   in 


for  Line  Drawing  Copy 


work,  their  parts  or  their  product  are  received,  a  very  clear 
answer  can  be  given  the  inquirer  by  sending  him  a  photo- 
graph and  a  brief  letter  of  explanation.  The  sales  promotion 
department  finds  these  photographs  very  effective  as  auxilia- 
ries  to   the   promotion   letters.      The   photographs   establish   a 


bond  of  interest  with  the  prospect  and  illustrate  the  truth  of 
the  points  brought  out  in  the  letters.  One  of  the  big  advan- 
tages of  a  photographic  department  for  the  business  comes  in 
right  here.  The  men  in  the  photographic  department,  through 
familiarity  with  the  machines  and  their  uses,  develop  the 
sense  of  mechanical  values  which  is  so  necessary  in  order  to 


get  the  real  sales  force  into  the  photographs.  By  specializ- 
ing, so  to  speak,  on  the  Acme  machines,  they  know  how  to 
bring  out  certain  parts  of  the  machines  or  features  of  their 
use,  according  to  the  requirements,  and  thus  get  pictures  that 
have  real  educational  and  sales  value,  as  well  as  artistic 
beauty.  Some  of  these  pictures  are  printed  on  black  back- 
grounds with  soft  gray  tones  for  the  masses  and  high  lights 
for  the  details  of  the  machines.  This  treatment,  besides  be- 
ing distinctively  original,  subdues  the  non-essentials  and 
brings  out  the  essential  parts  of  the  machines.  Other  pic- 
tures of  machines  have  the  background  left  in  purposely, 
while  on  others  it  is  painted  out  on  the  negative. 

3.  Photographs  for  lictouehing.  —  Retouching  photo- 
graphs is  at  best  an  expensive  process  because  it  means  hand 
painting  by  high-priced  craftsmen.  The  cost  of  retouching 
can  be  minimized  by  the  use  of  fine  photographs,  or  magni- 
fied by  the  use  of  poor  ones.  It  is  a  question  of  the  amount 
of  the  artist's  time  required  to  fit  the  photograph  for  en- 
graving. As  a  photograph  of  a  simple  object  will  cost  only 
about  $1.50  to  $2.50,  while  the  retouching  necessary  may  cost 
anywhere  from  $5  to  $50,  according  to  the  photograph,  it  seems- 
wise    to    take    more    time    for    the    photographing    and    save 


The    "Skyscraper"    Camera    photographing    a    Group    of    Screws 


the  more  expensive  time  of  retouching.  The  National-Acme 
idea  is  to  spend  a  little  more  time  and  money  on  the  photo- 
graphs and  save  a  lot  on  the  retouching.  The  photographic 
department,  in  getting  photographs  which  are  later  to  be 
made  into  engravings,  is  very  careful  to  get  the  clearest 
possible  pictures  to  bring  out  the  salient  parts  of  the  ma- 
chine, which  should  be  strong  in  the  printing. 

4.  Photographs  for  Line  Drawing,  or  for  Poses  of  Indi- 
viduals for  Advertising  Purposes. — Fig.  2  shows  that  when 
line  drawings  of  machine  parts  are  wanted,  it  is  quite  a  sim- 
ple matter  to  go  into  the  shop  and  make  a  quick  photo- 
graph from  the  proper  angle,  from  which  it  is  easy  to  make 
a  pen-and-ink  drawing.  Such  photographs  do  not  need  to 
have  the  light  and  shade  contrast  that  the  better  photo- 
graphs must  have,  but  they  should  show  as  much  detail  as 
will  be  required  in  getting  material  for  the  artists  to  work  on, 
so  as  not  to  waste  the  artists'  time.  A  camera  is  often  taken 
into  the  shop  to  get  a  quick  photograph  of  a  man  or  group 
of  men  in  some  characteristic  pose  to  illustrate  an  idea  for 
an  advertisement.  (See  Fig.  3.)  Sometimes  line  drawings 
lor  engravings  are  made  from  these  pictures,  and  sometimes 
the  photographs  are  used  as  copy  for  halftones  with  a  back- 
ground of  machines  or  some  other  effect  sketched  in. 
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T).  I'}iotO(jraphs  to  bi'  cnhiruril  for  Ailvcrtiscmrnts  or  for 
h'ratiiiiuf. —  Muga/.ine  pages  are  in  some  cases  larRor  than  8 
by  10  Inches — the  usual  size  of  the  pliotoKrapli  and  in 
making  the  engravings  I'lir  printing,  as  it  is  always  aclvisal)le 
to  reduce  from  the  photograph,  they  are  rre(iucatly  tlirown 
up  to  a  nuicli  larger  size,  retouched  if  necessary,  or  perhaps 
lettered,  and  then  sent  to  the  engraver,  who  photographs 
them  in  reduced  size  to  the  proper  size  for  the  plate.  This 
gives  more  detail  in  the  finished  cut.  lOnlargements  of  the 
Acme  automatic  machine  and  views  of  the  factory  are  also 
made  for  framing.  These  pictures  are  sent  to  the  branch 
■offices  and  to  other  companies  interested  in  having  them  on 
their  oflice  walls.  These  pictures  are  often  made  with  the 
black  background  treatment  referred  to  above. 

The  National-Acme  photographic  department  has  a  well- 
'equipped   studio    for   taking   pictures,   a   section   of   which   is 


to  take  advantage  of  the  best  lighting  available  at  the  time, 
and  tills  is  a  particularly  Important  feature  in  obtaining  the 
best  results.  Artificial  light  is  often  used  in  photographing 
sections  of  th<!  machines  where  th(!  daylight  fails  to  pene- 
trate, and  for  this  purpose  a  t'ooper-llewitt  light  is  used  aa 
an  au.\iliary  to  the  daylight  in  the  studio. 

Before  photographing  the  macliine,  it  is  usually  prepared 
by  painting  to  avoid  excessive  retouching  and  to  get  a  smooth 
elTect  in  the  engraving.  The  paint  used  by  most  photographers 
is  made  of  lampblack  and  gasoline.  The  objection  to  this 
is  that  it  is  very  quick-drying  and  requires  care  to  apply 
it  without  getting  a  streaky  effect.  The  lampblack  must 
then  be  scraped  off  before  finish-painting  the  machine  for 
shipment.  The  National-Acme  Mfg.  Co.  prepares  the  machines 
by  wiping  off  all  oil  and  grease,  and  then  applying  an  oil 
paint  that  is  a  flat  but  not  a  dead  black.     (See  Fig.  G.)     This 


Fig.    5.     Acme   Screw   Macliine  being 

shown  in  Fig.  1.  It  is  located  on  the  top  floor  of  one  of  the 
three  bridges  which  connect  two  wings  of  the  plant — an  ideal 
place  for  photographic  work,  as  an  abundance  of  light  is  avail- 
able from  both  sides  and  above,  and  the  vibration  common  to 
large  manufacturing  plants  is  not  felt  in  the  suspended 
bridge.  The  studio  is  equipped  with  two  8  by  10  Century 
cameras,  one  for  copying  work  and  enlarging,  and  the  other 
for  general  photographing;  one  11  by  14  Century  camera 
which  is  chiefly  used  for  catalogue  work;  and  a  5  by  7  Graflex 
which  is  used  on  special  work.  Four  lenses  are  in  use,  viz.. 
one  19-inch,  one  12-inch,  one  8-lnch  Dagor,  and  one  Bausch  & 
Lomb  Zeiss-Protor,  Series  V  for  extremely  wide  angle 
work. 

When  one  of  the  Acme  automatics  is  to  be  photographed 
it  is  brought  into  the  studio  from  the  elevator  on  a  port- 
able crane,  and  placed  on  a  turntable  by  means  of  which 
the  photographer  can  turn  the  machine  easily  to  get  any  view 
desired.     This  is  shown  in  Fig.  5.     The  turntable  allows  him 


posed    on   Turntatle    for    photographing 

paint  dries  smoothly  and  with  just  enough  luster  to  give  the 
image  a  little  snap.  A  picture  of  the  machine  prepared  for 
photographing  in  this  way  will  reproduce  much  better  than 
one  treated  with  the  lampblack  coating.  The  oil  paint  will 
not  rub  off,  and  a  flnishing  coat  of  gloss  paint,  applied  after 
photographing,  makes  the  machine  ready  for  shipment. 

A  large  part  of  the  work  of  the  photograph  department  con- 
sists of  making  pictures  of  screws  and  small  parts  which  are 
the  product  of  the  machines.  It  has  been  found  desirable  to 
photograph  these  groups  of  parts  in  a  horizontal  position  to 
avoid  the  trouble  of  nailing  or  wiring  them  to  a  board.  Such 
photographs  are  taken  with  what  is  called  the  "skyscraper" 
camera,  which  is  shown  in  Fig.  4,  and  this  method  is  par- 
ticularly advantageous  when  the  parts  are  being  photographed 
for  reproduction,  as  no  time  is  lost  in  working  out  the  nails 
or  wires  from  the  print.  The  skyscraper  camera,  as  ar- 
ranged to  take  objects  at  an  angle  or  straight  down,  is 
bolted  to  the  top  of  the  stand,  and  as  one  end  is  hinged  it  is 
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Fig.    7.      Equipment    for    making    Photographio    Enlargement 
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possible  to  till  llu"  c'luiiora  to  any  doslred  angle.  'rii(>  top 
is  hold  in  position  by  means  of  braces  wiiicli  arc  clearly  shown 
in  I"-iK.  4.  In  photoBraphlnK  screws  or  small  parts  when  it 
is  desirable  to  have  the  pieces  cast  a  shadow  for  a  natural 
effect,  the  group  is  laid  on  a  sheet  of  clean  white  paper  and 
the  lighting  arranged  to  strike  the  group  at  an  angle  of  45 
degrees.  When  a  pure  white  surface  is  desired,  to  show  that 
the  pieces  are  accurate,  a  piece  of  glass  is  used  upon  which 
the  pieces  are  placed  as  is  shown  in  Pig.  4.  The  objection 
that  photographers  have  to  using  glass  for  this  purpose 
is  that  it  is  impossible  to  hold  the  pieces  in  tlie  position 
desired.  This  can  be  overcome  by  the  use  of  small  pieces  of 
putty,  which  are  placed  under  the  parts  to  hold  them  firmly 
in  position.  This  putty  is  prepared  by  heating  beeswax  and 
mixing  it  with  vaseline,  two  parts  of  wax  being  mixed  with 
one  part  of  vaseline. 

The  National-Acme  Mfg.  Co.  uses  quite  a  good  many  en- 
largements. These  are  made  in  a  darli  room  by  means  of 
a  Cooper-Hewitt  light  and  the  regular  8  by  10  Century  cam- 
era. One  of  the  walls  in  the  darli  room  has  an  opening 
about  twenty  inches  square,  through  which  the  light  enters. 
(See  Pig.  7.)  Over  this  opening,  inside  the  dark  room,  a 
frame  is  built  in  which  the  plate  to  be  enlarged  is  held.  The 
Century  camera,  with  the  ground  glass  carrier  detached,  is 
fastened  to  this  frame  in  front  of  the  plate.  Then  the 
Cooper-Hewitt  light  is  placed  outside  and  close  to  the  open- 
ing in  the  dark  room  wall  and  the  light  is  thrown  through 
the  plate  and  lens  onto  a  board.  This  board  is  fastened  to  a 
sliding  frame  suspended  from  the  track  in  the  ceiling.  The 
overhead  track  runs  the  full  length  of  the  room,  and  the 
board  can  be  adjusted  toward  or  from  the  camera,  ac- 
cording to  the  degree  of  enlargement  required.  (Pig.  7  shows 
this  arrangement  clearly.)  Of  course,  the  farther  the  board 
is  from  the  camera  the  larger  the  image. 

Por  developing  plates,  different  kinds  of  developers  are 
used  to  get  different  effects — usually  metol-pyro  for  soft  effects 
and  hydroquinone  for  contrasting  effects.  The  standard 
formulas  published  by  plate  and  paper  makers  are  used  in 
this  department  because  they  have  been  found  to  give  the 
best  results  claimed  from  the  use  of  the  different  plates  and 
papers.  For  most  purposes  metol-pyro  is  found  to  be  a  very 
good  universal  developer,  as  it  produces  soft  effects  and  good 
transparent  blacks.  Wooden  trays,  about  three  feet  by  four 
feet,  lined  with  oilcloth,  are  used  for  developing  the  en- 
largements. Separate  rooms  are  provided  in  the  advertising 
department  for  developing  and  printing  from  the  negatives 
taken  in  the  studio  in  the  factory  bridge.  An  unusually  com- 
plete filing  system  is  intact  for  both  negatives  and  record 
prints  for  reference. 

*     *     * 

What  is  to  be  done  with  the  fresh-air  crank  in  the  drafting- 
room  and  the  equally  absurd  creature  who  is  afraid  of  death 
if  a  whiff  of  fresh  air  touches  him?  Many  disagreeable  scenes 
are  enacted  in  offices  and  other  quarters  where  men  and 
women  work.  Some  are  constitutionally  unable  to  work  unless 
the  air  is  cool  and  fresh  while  others  thrive  best,  in  tlieir  own 
opinions  at  least,  with  all  windows  closed  in  winter  and  the 
temperature  at  75  degrees  P.  The  remedy  is  to  provide  in 
modern  structures  a  heating  and  ventilating  system  that  in- 
sures an  equable  temperature  and  air  condition  in  all  parts 
of  an  oflSce  or  work  room  without  requiring  local  ventilation 
by  windows,  doors  or  registers.  Then  control  is  removed  from 
individuals  who  must  perforce  be  contented  with  the  con- 
ditions, or  get  out. 

Up  to  the  present  some  $7,000,000  has  been  earned  by  the 
United  States  Patent  Office  by  fees,  and  turned  into  the  treas- 
ury of  the  United  States.  The  present  fees  provide  more  than 
enough  income  to  pay  for  the  cost  of  examining  patent  cases. 
Nevertheless,  a  bill  has  been  introduced  into  Congress  propos- 
ing an  increase  in  the  fees  for  patent  applications  from  $15  to 
$20.  We  see  no  good  reason  for  this  increase  as  long  as  the 
letters  patent  remains  merely  a  license  to  sue  for  infringement. 
The  aspect  would  be  different,  of  course,  if  the  government 
undertook  to  protect  an  inventor  directly  in  his  patent  rights 
after  a  patent  had  once  been  granted  to  him. 


FLAT  CUTTERS  FOR  BORING  HEADS 

BY   KBANK    H.   MAYOH' 

Although  boring  bars  with  inserted  double-edge  flat  cutters 
arc  in  general  use,  few  attempts  have  been  made  to  standard- 
ize the  dimensions,  shapes  and  angles.  The  accompanying 
table  gives  the  dimensions  of  flat  cutters  for  boring  bars  that 
have  given  satisfaction  in  use.  While  the  range  of  %  inch  to 
2Vi  inches  diameter  of  bar  is  perhaps  wider  in  the  direction 
of  the  smaller  sizes  than  will  be  generally  required,  the 
extent  of  the  table  will  be  helpful  in  plotting  larger  sizes  than 
2%  inches,  if  required. 

The  cutter  is  of  the  dependable  type,  fixed  in  a  slot  and  se- 
cured by  a  wedge,  and  has  ledges  that  overhang  the  sides  of 
the  bar  at  one  end  of  the  slot.  The  ledges  locate  the  cutter 
centrally  and  prevent  change  of  position.  If  cutters  for  bars 
of  intermediate  diameters  are  wanted,  use  the  cutter  dimen- 
sions of  the  bar  for  the  next  larger  diameter.  For  example, 
the   dimensions   of  the  cutter  and   parts  required   for  a   bar 

FLAT  CUTTERS  FOR  BORING  BARS 
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made  like  nearest  size  above. 


1  15/16  inch  diameter  should  be  made  the  same  as  the  dimen- 
sions given  for  a  2-inch  bar. 

The  table  includes  the  desirable  rake  angles  for  the  sides 
of  the  cutter,  the  angle  of  inclination  of  the  cutter  lips  from 
the  vertical,  the  width  of  land  and  other  data  on  cutter  char- 
acteristics not  generally  available.  The  cutting  angles  recom- 
mended apply  to  cast  iron  and  mild  steel. 

PEAT  POWDER  AS  A  LOCOMOTIVE  FUEL 
Peat  powder  has  been  successfully  applied  as  a  locomotive 
fuel  on  one  of  the  private  railroads  in  Sweden.  About  IV2 
ton  of  peat  powder  is  equivalent  in  steam  rising  value  to  one 
ton  of  coal.  Peat  powder  is  used  with  a  mixture  of  about  5 
per  cent  of  coal.  The  powder  is  fed  into  the  furnace  by  an 
automatic  stoker.  No  change  need  be  made  in  the  boiler  and 
in  the  fire-box,  except  for  the  mounting  and  application  of 
the  automatic  stoker.  An  incidental  advantage  of  the  use  of 
the  peat  powder  is  that  no  cold  air  can  get  into  the  fire-box 
and  no  smoke  or  sparks  escape  from  the  smokestack.  As 
Sweden  is  very  rich  in  peat  bogs  and  has  practically  no  coal 
deposits  the  success  of  the  apparatus,  which  has  been  worked 
upon  for  years  by  eminent  engineers,  is  of  considerable  im- 
portance. It  has  been  estimated  that  the  cost  of  peat  powder 
would  be  only  about  one-half  that  of  coal. 


•Address:   i)2   Rand   St.,   Central   Falls,    R.    I. 
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DIES  AND  METHODS  EMPLOYED   IN   THE  FORMING,  WELDING  AND   UPSETTING  OF  MACHINE  AND  ENGINE  PARTS 

BY  OOUOLAS  T.  HAMILTON* 


The  production  of  the  Ford  front  axle  by  forging  machine 
methods  is  an  excellent  example  of  the  general  adaptability 
of  the  upsetting  and  forging  machine  to  the  manufacture  of 
miscellaneous  parts  from  carbon  and  alloy  steels.  When  used 
In  conjunction  with  a  steam  hammer  or  bulldozer,  there  Is 
practically  no  limit  to  the  range  of  worlt  which  can  be  suc- 
cessfully handled.  One  of  the  most  recent  developments  in 
forging-machine  methods  which  should  be  of  unusual  interest 
to  many  manufacturers  is  the  application  of  forging  machines 
to  the  welding  of  machine  and  engine  parts.  This  in  many 
cases  permits  the  utilization  of  scrap  metal,  thus  converting 
practically  valueless  material  into  expensive  machine  parts. 
Some  interesting  forging  operations  employed  in  the  produc- 
tion of  the  Ford  front  axle  and  otlier  parts,  will  be  described 
in  the  following. 

Forgingr  the  Ford  Front  Axle 
In  Fig.  59  is  shown  a  series  of  interesting  operations  per- 
formed in  the  3i/.-inch  "National"  forging  machine  shown  in 
Fig.  60,  the  work  being  the  front  axle  for  the  Ford  automo- 
bile.    In  its  preliminary  stages  of  production  this  front  axle 

is  made  from  a  va- 
nadium steel  bar 
1%  incli  in  diam- 
eter by  67%  inches 
long,  as  shown  at  a 
in  Fig.  59.  The  first 
forging  operation 
consists  in  forming 
the  two  bulges  <i 
and  h.  Both  ends 
of  the  bar  are 
formed  in  tliis  man- 
ner, but  in  separate 
heats.  Tliis  opera- 
tion, which  is  also 
indicated  at  B  in 
Fig.  61,  shortens  up 
the  ends  of  the  bar 
from  a  length  of 
lei/s  inches  to  ISVa 
inches,  which 
means  that  2% 
inches  of  stoclt  is 
put  into  the  bulges. 
The  forging  ma- 
chine dies  for  per- 


are  held  by  tongue  plates  L>  to  the  main  body  of  the  top  forg- 
ing die  in  which  they  are  free  to  slide,  being  held  in  their 
outward  positions  by  coil  springs  li  and  /•'.  Coil  spring  E  is 
carried  on  a  stud  held  in  sliding  block  B,  while  coil  spring  /' 
is  carried  on  a  stud  screwed  into  block  B  and  fitting  in  a 
clearance  hole  In  the  sliding  block  C.  The  stock,  when  heated 
to  the  correct  temperature,  is  located  in  the  proper  position 


Fig.     60.      "National"     3'2-inch    Forging    Machine    used    in    accomplishing 
the   Preliminary    Operations   on    the   Ford   Front  Axle 

in  the  dies  by  the  block  G.  which  is  fastened  by  cap-screws  to 
the  block  C.  and  covers  the  hole  in  the  dies  as  indicated  in 
the  end  view.  The  block  C  is  located  in  its  proper  "out"  posi- 
tion by  means  of  the  adjusting  screw  H.  which  is  held  in  the 
block  /,  fastened  to  the  top  member  of  the  forging  die. 

In  operation,  the  stock  which  has  been  heated  for  a  dis- 
tance of  about  18  or  20  inches  is  placed  in  the  impressions  in 
the  upper  members  of  the  stationary  gripping  dies.  The  ma- 
chine is  then  operated;  the  gripping  dies  hold  the  work  rig- 
idly, while  plunger  K  advances  and  forces  sliding  block  C 
forward  until  it  contacts  with  block  B.  The  forward  move- 
ment of  the  ram  continues  until  block  B  is  forced  up  against 
block  A,  when  the  ram  recedes,  the  dies  open,  and  the  forg- 


Fig.   69. 


Sequence  of  Forging  Operations  on 
the  Ford  Front  Axle 


'-fP-*!,,      I        R         I         lV^l>i" 


Fig- 


forming  this  operation  are  shown  in  Fig.  62, 
the  bulging  being  accomplished  in  the  top 
members.  In  order  to  form  both  bulges  at 
once  it  is  necessary  to  have  the  top  members 
of  these  dies  constructed  in  such  a  manner 
that  the  blocks  carrying  the  impressions  are 
free  to  slide  forward  when  acted  upon  by  the 
plunger  held  in  the  ram  of  the  machine. 

As  will  be  seen  by  referring  to  this  illustration,  one-half 
of  the  larger  bulge  is  carried  in  the  block  A.  while  the  other 
half  of  the  impression  is  carried  in  the  sliding  block  B.  In 
the  opposite  end  of  the  sliding  block  B  is  provided  one-half 
the  impression  for  the  smaller  bulge,  the  other  half  being 
formed  in  the  sliding  block  C.    These  sliding  blocks  B  and  C 


•  The  fourth  In.'-'tnllnicnt  of  this  series  appeared  In  the  July  Issue. 
fAsKOClate   Editor  of   Macui.nbrt. 


Sequence     of     Operations     on     Ford    Front     Axle     accomplished     in 
"National"    S'j-inch    Forging    Machine 

ing  is  removed.  It  is  evident  that  as  the  work  is  held  rigidly 
between  the  opposing  faces  of  the  gripping  dies,  the  advance 
of  these  sliding  members  can  only  accomplish  one  result, 
which  is  to  upset  the  excess  metal  allowed  and  expand  it  into 
the  impressions  provided  in  the  dies,  thus  forming  the  bulges. 
The  next  operation  on  the  front  axle,  which  is  indicated  on 
the  top  of  the  axle  at  C  in  Fig.  59,  and  also  at  C  in  Fig.  61, 
consists  in  bending  the  end  around  in  order  to  locate  the 
material  in  the  required  position  for  forming  the  knuckles  of 
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till-  axle.  'I'liis  operation  is  liaiullcd  in  tlic  dies  shown  in  Fig. 
(il'.  Iluit  nicinljcr  wliicli  acconiplishi's  (lie  work  being  formed 
on  I  lie  top  fact'  ol"  tlic  top  nionibi-rs  of  the  dies.  The 
bar,  which  is  stlli  in  its  Initial  heat,  is  laid  on  top  of  the  dies 
and  In  contact  with  the  stop  fjaKc  /..  The  machine  is  then 
operated,  and  as  the  dies  close,  the  impressions  fornu-d  on  the 
projection  of  the  top  die  twist  the  end  of  the  bar  around  and 
form  it  to  the  desired  shape,  offsetting  it  to  an  angle  of  4r) 
degrees  in  one  direction  and  .'j  degrees  in  the  other. 

The  bar  in  this  condition  is  now  placed  in  the  furnace  and 


a  stearn  haninier  ol  ilic  type  shown  in  I"Mg.  63,  the  dies  illus- 
trated in  Klg.  64  being  used.  As  was  mentioned  In  regard  to 
the  forging  machine  operations  on  this  axle,  only  one  end  Is 
completed  at  a  time;  this  will  be  seen  by  referring  to  the  dies 
shown  In  Fig.  64.  The  axle  Is  heated  for  a  little  over  one- 
half  its  length  and  is  placed  on  the  lower  die  in  the  steam 
liammer.  The  operator  is  careful  to  locate  the  end  of  the  bar 
so  that  the  stock  to  form  the  knuckles  is  In  the  proper  position 
in  relation  to  the  Impression  In  the  die  before  the  llrst  blow  Is 
struck;  then  ten  successive  blows  are  struck  and  the  axle  la 
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Fig.  62.      Construction  of  Dies  and  Tools  used  in  the   * 

again  heated  to  the  proper  temperature.  Then  it  is  brought 
to  the  forging  machine  and  placed  in  the  lower  Impression  in 
the  gripping  die  shown  in  Fig.  62.  The  forging  machine  is 
then  operated,  and  as  plunger  M  advances,  it  upsets  and  forces 
the  work  into  the  impressions  in  the  lower  gripping  dies  2V, 
forming  the  front  axle  to  the  shape  shown  at  D  in  Figs.  59 
and  61.    This  completes  the  operations  on  the  front  axle  which 


national"   Forging    Machine  for  making  Ford  Front  Axle 

removed  and  taken  to  a  punch  press  holding  a  shearing  die 
which  removes  the  flns.  The  axle  is  then  brought  back  to 
the  steam  hammer,  given  a  final  blow  and  laid  down  to  cool 
off  in  the  sand. 

After  one  end  of  a  batch  of  front  axles  has  been  finished 
in  this  manner,  the  other  end  is  heated  and  carried  through 
the  operations  described.     The  axles  are  again  taken  to  the 


Fig.    63.      "Massillon"    Steam    Hammer   used   for   bringing    the   Ford   Front 
Axle  to  Final  Shape 

are  handled  in  the  forging  machine.  After  one  end  of  the  bars 
has  been  formed  to  the  desired  shape,  the  other  end  of  the 
bars  is  heated  and  passed  through  the  operations  previ- 
ously described.  Before  the  front  axles  are  passed  on  to  the 
final  drop-forging  operations,  the  burrs  and  flns  formed  in  the 
forging  machine  dies  are  removed. 

The  final  forming  of  the  front  axles  is  accomplished  under 


Fig.  64. 


Upper  and  Lower  Dies  used  in  Steam  Hammei 
for  finish-forming  the  Ford  Front  Axle 


Fig.    63 


furnaces,  heated  and  placed  in  a  fixture  held  in  a  punch  press, 
where  they  are  stretched  to  the  exact  length — 52 1/^  inches. 
The  manner  in  which  work  of  a  similar  character — drop- 
forging  of  crankshafts — was  handled  under  the  steam  ham- 
mer was  illustrated  and  described  in  an  article  entitled 
"Shop  Practice  of  the  Willys-Overland  Plant,"  published  in 
the  March,  1913,  number  of  Machinery. 
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Methods  used  In  Welding  Parts  In  the  Porsrlng  Machine 
There  are  three  methods  in  general  use  for  weldinK  or 
joining  pieces  together  in  a  forging  machine,  the  one 
employed  depending  largely  on  the  shape  of  the  work  and 
other  requirements.  The  most  common  method  in  general 
use  is  lap-welding,  of  which  there  are  several  applications. 
The  next  method  of  importance   is  pin-welding,  butt-welding 


length  of  19%  inches— this  allowing  a  sufficient  amount  of 
excess  material  to  form  the  two  bosses,  one  on  each  end. 
The  bar  is  then  heated  in  the  furnace  and  placed  in  the  side 
shear  of  the  machine  as  shown  at  D.  The  forging  machine 
is  now  operated  and  the  tools  held  on  the  side  shear  arrange- 
ment partly  cut  off  the  bar  and  bend  the  niclted  end  around 
about  one-quarter  turn.  It  is  then  removed  from  the  machine, 
placed  on  an  anvil,  and  the  bent  end  lapped  over  as  shown 
at  B.  after  which  it  is  again  put  in  the  furnace  and  heated 
to  the  proper  temperature;  it  is  then  removed  and  placed 
in  the  lower  impressions  in  the  gripping  dies,  being  properly 
located  for  length  by  the  back  stop  /v'.  The  machine  is  then 
operated,  completing  the  weld  and  forming  the  upset  square 
boss  on  one  end  of  the  bar  in  one  blow.  After  performing  the 
operations  described  on  all  of  the  bars,  the  other  end  is 
handled   in   practically   the   same   manner,    using   the   upper 


Fig.    6S.     Making  Draw-bar  Hangers  in   a  3-incli   Ajax  Forging   Machine 

as  a  rule  being  used  only  where  it  is  impracticable  to  handle 
the  work  in  any  other  way.  An  example  will  be  given  in  a 
future  article,  however,  of  this  class  of  welding,  which  is 
accomplished  in  an  interesting  and  satisfactory  manner. 

In  regard  to  the  materials  that  can  be  handled,  wrought  iron 
can  be  very  readily  welded  in  the  forging  machine,  and  when 
proper  care  is  taken  this  can  be  successfully  done  without 
resorting  to  the  use  of  fluxes  except  in  unusual  cases. 
Machine  steel  does  not  weld  as  readily  as  wrought  iron,  and 
usually  it  is  advisable  to  use  a  welding  compound  on  the 
faces  of  the  parts  it  is  intended  to  join.  The  following  in- 
gredients make  a  satisfactory  flux  for  steel  welds:  To  one 
part  of  salammoniac  add  twelve  parts  of  crushed  borax.  Heat 
slowly  in  an  iron  pot  until  the  mixture  starts  to  boil,  then 
remove  and  reduce  to  a  powder.  Then  apply  the  powder  to 
the  welding  faces  of  the  work  shortly  before  removing  from 
the  furnace,  putting  the  work  back  in  the  furnace  for  a  short 
period  after  applying  the  flux.  Alloy  steels,  while  they  can  be 
worked  successfully  in  a  forging  machine,  cannot  be  welded, 
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Fig.    67.      Forging   Machine   Dies   and    Tools   for    making 
Stanchion    Foot 
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Fig.  66.     Dies  and  Tools  used  in  making  a  Locomotive  Ash-pan  Handle 

especially  when  great  strength  of  parts  is  desired.  As  a  rule, 
parts  made  from  alloy  steels  can  only  be  worked  into  shape 
by  upsetting  and  forming. 

Lap-welding  and  Forming  Operations 
A  simple  example  of  lap-welding  in  con.lunction  with  a  form- 
ing operation  is  shown  in  Fig.  65  where  the  various  steps  in 
the  production  of  this  part— known  as  a  draw-bar  hanger — 
are  illustrated  at  A.  B  and  C,  respectively.  The  first  operation 
consists  in  cutting  a  2V4  by  ^-inch  bar  of  wrought  iron  to  a 


impressions  in   the  gripping  dies  and   subjecting  the  bar  to 
three  heats  instead  of  two. 

Dies  and  Tools  for  making  Locomotive  Ash-pan  Handle 
Pig.  66  shows  a  steam  locomotive  part  known  as  an  ash- 
pan  handle  that  is  produced  in  a  similar  manner  to  the 
draw-bar  hanger  shown  in  Fig.  65,  the  operations  on  this 
piece  being  indicated  at  A,  B,  C  and  £>,  respectively.  The  first 
operation  is  to  cut  off  a  bar  A  of  the  required 
length,  as  before  mentioned,  and  bena  one 
end  over  into  the  shape  shown  at  /i.  putting 
it  into  the  required  condition  for  welding, 
forming  and  piercing  in  the  forging  machine. 
The  welding  and  forming  operations  which 
are  indicated  at  C  are  handled  in  the  lower 
impression  of  the  dies  shown  to  the  left  of 
the  illustration,  the  position  of  the  vs'ork  be- 
fore forming  being  indicated  by  the  heavy 
dotted  lines  i,'.  The  lower  impression  is 
formed  as  show-n  in  the  end  view  of  the  dies 
at  F,  being  provided  with  a  draft  in  the  im- 
pression of  1/16  inch  on  the  diameter  in 
order  to  facilitate  the  "flow"  of  the  metal  and 
the  removal  of  the  forging  from  the  dies. 
The  punch  G  is  made  with  a  concave  end 
which  forms  a  portion  of  the  boss  and  upsets 
the  material  into  the  desired  shape  at  the 
same  time. 

After  being  welded  and  formed,  the  work 
is  removed  from  the  lower  impressions  and 
placed  in  a  vertical  position  in  the  upper  im- 
pressions in  the  dies.    Here  the  square  hole, 
as  indicated  at  D.  is  punched.     As  the  gripping  dies  are  made 
from  steel  castings,  they  would  not  stand  up  satisfactorily  for 
a  piercing  operation,  so  in  order  to  punch  a  clean  hole  two 
steel  plates  //  and  /  are  inserted  in  the  movable  and  station- 
ary members  of  the  dies.     These  are  so  shaped  that  a  square 
hole   is   formed   when   the   dies   come   together.     The   hole  is 
pierced  by  the  punch  ./.  the  construction  of  which  is  clearly 
shown  in  the  illustration.     Both  punches  G  and  J  are  made 
from  steel  forgings  and  hardened. 
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Dies  and  Tools  for  maklngr  Car  Float  Stanchion  Foot 
Another  IntcrostlnK  oxiiinplc  of  liip-woldlng  which   la   used 
for    the    purpose   of    enliirKliiK    a    2-incli    bar    to    6    Inches    In 
diameter  to  I'onu  the  head  on  a  car  lloat  stanchion  foot  Is  Il- 
lustrated In  Fig.   67.     This  car  part  In  the  initial  stages  of 
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Fig.   68.     Forging:  Machine  Dies  and  Tools  for  making  Locomotive   Spring 
Bands 

manufacture  as  indicated  at  A  and  B  is  made  from  a  wrought- 
iron  bar  2  inches  in  diameter,  to  which  a  rectangular  block  A 
6  by  3%  by  ■'4  Inch  is  welded.  The  block  A  is  first  cut  to  the 
required  length,  and  bent  into  a  U-shape  in  the  bulldozer. 
Then  it  is  placed  on  the  round  bar  as  indi- 
cated at  B.  and  the  two  parts  are  put  in  the 
furnace,  where  they  are  heated  to  a  welding 
temperature.  The  parts  are  now  quickly  re- 
moved, given  a  tap  to  stick  them  together, 
placed  in  the  forging  machine,  and  with  one 
blow  are  formed  to  the  shape  shown  at  C. 
The  dies  and  tools  used  for  this  operation, 
which  are  also  shown  in  the  illustration,  are 
of  simple  construction,  consisting  only  of  two 
gripping  dies  and  one  plunger. 

[Dies  and  Tools  for  making  Locomotive 
Spring  Bands 

A  lap-welding  operation  which  is  handled 
in  a  different  manner  from  those  previously 
described  is  shown  in  Pig.  68.  This  piece, 
which  Is  a  spring  band  tor  a  steam  locomo- 
tive, is  made  from  a  rectangular  wrought 
iron  bar  214  by  %  inch  by  approximately  19 
inches  long.  It  is  first  bent  into  a  U-shape  as 
indicated  by  the  full  lines  at  B  in  a  bulldozer. 
This  part,  after  being  bent  in  the  bulldozer, 
is  again  put  in  the  furnace  and  heated  to  the 
proper  temperature.  It  is  then  removed 
from  the  furnace,  and  by  means  of  bending 
dies  held  in  the  side  shear  of  the  forging 
machine,  the  ends  are  bent  into  the  shape 
shown  by  the  dotted  lines  a — partly  over- 
lapping each  other.  After  this  operation,  the 
piece  is  again  placed  in  the  furnace,  heated 
to  a  welding  temperature,  and  quickly  re- 
moved and  placed  between  the  gripping  dies 
shown  to  the  left  in  Pig.  68.  The  stationary 
gripping  die,  as  illustrated,  carries  two  pins 
D,  which  serve  as  a  means  for  supporting 
the  work  before  the  dies  close  on  it.  The 
welding  and  forming  operation  is  accom- 
plished by  the  plunger  E,  which  forms 
the  work  around  the  square  impressions 
F  in  the  dies,  and  at  the  same  time 
welds  the  two  ends  together,  forming  the  spring  band  into 
one  piece.  A  particularly  interesting  feature  about  this  job 
is  the  fact  that  the  excess  amount  of  stock  formed  by  the 
overlapped  ends  is  distributed  equally  along  the  front  side  of 
the  forging,   making  it  1/32   inch   thicker   than   the  original 


ri'claiiK\ihir   bar,  and   thereby    iniTcaslng   its  strength   at   this 
point. 

Dies  and  Tools  for  maklntr  Extension  Handle  for 
Grate  Shakinir  Lever 

An  inlorcsting  example  of  lap-welding  is  illustrated  In  Fig. 
Gi),  where  the  dies  and  tools  used  for  forming  an  extension 
handle  for  a  grate  shaking  lever  are  illustrated.  This  part, 
as  shown  at  ,'l  and  B,  is  made  from  two  pieces— a  rectangular 
bar  of  wrought  iron  2V^  by  Vi  Inch,  which  has  been  sheared  to 
an  angular  shape  on  one  end — and  a  loop  B  formed  from  a 
piece  of  %-inch  rectangular  bar  iron  bent  into  a  U-shape  in 
the  dies  illustrated  to  the  left.  The  trimming  of  the  piece  A 
and  the  bending  of  the  piece  B  is  carried  on  at  the  same  time 
with  special  shaped  formers  held  to  the  top  faces  of  the  grip- 
ping dies.  To  do  this  the  operator  first  places  a  piece  of  rec- 
tangular stock  of  the  required  length  in  the  impressions  in 
the  rear  member  D  of  the  stationary  gripping  die;  he  then 
takes  the  bar  .1,  which  has  been  previously  cut  to  the  required 
length,  and  places  it  in  the  impression  at  the  front  end  of  the 
gripping  die.  Upon  operating  the  machine,  the  moving  die 
advances  and  as  it  carries  a  plunger  E  it  forces  the  bar  B 
into  the  suitably  shaped  impression  in  the  stationary  gripping 
die.  At  the  same  time  that  this  operation  is  being  accom- 
plished the  shearing  plates  F  and  G  carried  in  the  stationary 
and  movable  gripping  dies,  respectively,  shear  off  the  end  of 
the  bar  .4. 

The  welding  of  these  two  parts  is  accomplished  in  the  lower 
impression  in  the  gripping  dies  which  hold  the  pieces  in 
position  while  the  punch  H  advances  and  upsets  and  welds 
the  parts  together.  The  manner  in  which  this  operation  is 
accomplished   is  as   follows:      The  two  pieces  are  placed   to-. 
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Forging    Machine    Dies    and    Tools    for    making    Extension    Handles 
for   Grate   Shaking   Levers 

gether  and  put  in  the  furnace,  heated  to  a  welding  tempera- 
ture, then  removed  and  given  a  tap,  so  that  they  are  stuck 
together.  They  are  then  put  in  the  lower  impression  of  the 
gripping  dies  and  the  machine  operated.  Then  as  the  plunger 
//  advances  it  enters  the  loop  in  the  part  B  expanding  it  into 
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the  impressions  in  tlie  gripping  dies,  and  at  the  same  time  by 
means  of  the  shoulder  on  the  punch  carrying  forward  the 
excess  stock  and  distributing  it  equally  throughout  the 
forging,  thus  joining  the  two  parts  and  producing  a  per- 
fectly welded  joint.  The  punch  U  is  guided  wlien  in  operation 
on  the  work  by  a  tongue  /,  which  slides  in  a  corresponding 
groove-  in  the  gripping  dies,  and  thus  prevents  any  side  move- 
ment of  the  punch. 

*     *     * 

DON'TS   FOR   DRAFTSMEN* 

BY  MAURICE  W.  FOXt 

Don't  buy  opaque  triangles  or  curves. 

Don't  try  to  economize  by  buying  thin  tracing  paper. 

Don't  work  in  an  office  where  you  are  learning  nothing. 

Don't  use  a  knife  on  tracing  cloth  except  for  a  rough  job. 

Don't  tap  into  a  heavy  casting  when  you  can  use  a  through 
bolt. 

Don't  draw  outlines  before  you  have  laid  out  the  center 
lines. 

Don't  waste  money  on  cheap  drawing  instruments — they 
soon  wear  out. 

Don't  use  irregular  curves  when  arcs  and  straight  lines 
will  answer. 

Don't  always  ask  your  neighbor  to  sharpen  your  pens — 
learn  how  yourself. 

Don't  design  long,  light  parts  that  may  be  broken  in  ship- 
ment or  handling. 

Don't  connect  a  straight  line  to  a  curve  except  at  the  point 
of  tangency. 

Don't  use  too  hard  a  pencil — the  tracer  will  have  trouble 
finding  the  lines. 

Don't  expose  heavy  castings  to  friction — use  renewable 
pieces  to  take  the  wear. 

Don't  use  first-angle  projection — third-angle  projection  is 
now  almost  universal. 

Don't  buy  a  T-square  that  is  not  equipped  with  an  adjust- 
able head  and  transparent  edges. 

Don't  work  in  an  office  wliere  you  consider  yourself  superior 
in  ability  to  the  men  over  you. 

Don't  buy  an  irregular  curve  that  does  not  have  a  fairly 
long  portion  that  is  almost  straight. 

Don't  put  light  projections  on  heavy  castings  where  they 
are  likely  to  be  oroken  off  by  accident. 

Don't  get  sore  because  somebody  offers  a  criticism,  or  de- 
stroy his  friendship  by  an  impatient  remark. 

Don't  get  mad  when  asked  to  make  changes — very  few 
drawings  are  approved  in  their  original  form. 

Don't  make  anything  elliptical  when  two  lialves  of  circles 
connected  by  straight  lines  will  do  as  well. 

Don't  think  that  the  concern  has  employed  all  the  fools 
or  all  the  experts  there  are  in  the  business. 

Don't  detail  a  lot  of  special  stuK'  when  standard  goods  can 
be  ordered  as  well  out  of  a  supply  catalogue. 

Don't  make  the  small  gears  stronger  than  the  large  ones — 
it  is  cheaper  to  replace  small  ones  if  they  break. 

Don't  forget  elementary  principles  they  hold  good  in  the 
greatest  structures  and  most  complex  machinery. 

Don't  forget,  if  you  roll  up  a  tracing,  it  will  have  an  annoy- 
ing curl  in  it  when  you  want  to  lay  it  out  flat  again. 

Don't  draw  castings  too  large  or  complicated  to  bo  easily 
made  or  handled — consider  dividing  the  piece  and  using  bolts. 

Don't  think  the  chief  draftsman  incompetent  because  he 
does  not  possess  the  combined  knowledge  of  all  the  men  under 
him. 

Don't  forget  that  liglit  sections  will  rust  through  faster, 
and  cost  more  to  paint,  per  unit  of  weight,  than  heavy  sec- 
tions. 

Don't  forget  that  the  present  tendency  is  to  use  nothing  but 
capitals — also  to  cross-hatch  all  materials  with  simple  parallel 
lines. 

Don't  bear  on  too  hard,  or  rub  too  vigorously,  or  use  a  sandy 
eraser  in  removing  Ink — with  due  care  the  original  surface  of 
the  cloth  can  be  restored. 


•  For    Don'ts    previously    |iiil>li»hed    in     .MAfiiiNEuy,    c 
Orlndprs,"   July,    1013,   and     ■lion'ts"   tliiTe   referred   to. 
t  Address:     Cnlelirii.    Cuiiiil    Zr)Me.    Panuma. 


"Don'ts    for    Hrlll 


Don't  think  you  are  an  expert  just  because  you  once  wcrked 
for  some  famous  firm — every  concern  employs  men  of  varying 
abilities. 

Don't  tell  every  newcomer  what  a  dub  you  are  working 
for — he  cannot  do  his  best  work  without  confidence  in  his 
employer. 

Don't  think  the  professors  in  your  college  are  the  greatest 
engineers  on  earth,  nor  that  their  books  are  standards  in 
every  nation. 

Don't  forget  that  tracing  paper  is  more  easily  torn  and  split 
than  tracing  cloth,  but  is  cheaper,  and  lines  are  more  easily 
erased  from  it. 

Don't  think  a  man  is  wholly  useless  because  some  other 
man  is  knocking  him — reserve  your  opinion  till  you  know 
both  sides  of  the  case. 

Don't  try  to  design  complicated  or  highly  standardized  ma- 
chinery unless  you  have  had  wide  experience  which  fully 
equips  you  for  the  task. 

Don't  try  to  draw  with  the  point  of  your  ruling  pen  too  close 
to  the  triangle — hold  the  pen  vertical,  or  inclined  in  the  direc- 
tion of  the  line  you  are  drawing. 

Don't  forget  you  can  convert  a  "riglit  hand"  into  a  "left 
hand"  by  tracing  the  design  and  the  lettering  on  opposite 
sides  of  the  cloth  or  tracing  paper. 

Don't  think  that  this  or  that  expert  produces  nothing  but 
perfect  designs — check  his  work  with  w-liat  data  you  have  and 
don't  be  afraid  to  look  for  improvements. 

Don't  think  you  have  to  have  a  row  with  the  boss  before 
you  resign — leave  every  job  with  the  good  w'ill  of  the  concern 
and  the  chance  to  come  back  if  you  wish. 

Don't  think  you  are  a  "draftsman  de  luxe"  because  you  have 
a  lot  of  useless  drawing  instruments  and  curves  or  a  stack 
of  text-books  that  you  never  get  time  to  read. 

Don't  think  that  every  good  designer  came  from  your  "neck 
of  the  woods" — able  men  have  originated  in  every  part  of  this 
country  and  in  every   foreign  country   as  well. 

Don't  forget  that  nominal  diameters  and  actual  diameters 
of  wrougiit  iron  pipe  are  entirely  different,  and  that  tlie  actual 
dimensions  can  easily  be  found  in  catalogues  and  handbooks. 

Don't  start  extensive  erasing  on  a  tracing  without  consid- 
ering the  method  of  making  a  negative  and  painting  out  a  part 
with  India  ink — new  lines  can  be  drawn  on  the  positive  which 
is  made  from  the  negative. 

*  ♦     * 

POWER  FROM  DAM  BUILT  FOR  IRRIGATION 

The  great  Assuan  Dam  in  Egypt  was  begun  in  1898  and  was 
completed,  as  originally  planned,  in  1902.  It  was  built  to  im- 
pound the  waters  of  the  Nile  and  make  them  available  for 
irrigation.  The  original  dam  impounded  980,000,000  cubic 
meters.  The  benefits  of  the  extensive  irrigation  water  supply 
made  available  by  the  dam  were  so  great  that  in  190.5  the 
government  authorities  decided  to  increase  the  storage  capacity 
by  making  the  dam  higher  and  thicker,  thus  increasing  the 
storage  capacity  to  2,500,000,000  cubic  meters.  The  thickening 
and  heightening  of  the  dam  was  begun  in  1907  and  was  com- 
pleted in  1912.  Plans  are  now  being  made  for  the  utilization 
of  power  from  the  waste  water  flowing  througli  the  sluices. 
This  power  will  be  used  in  part  for  producing  nitrates  for  fer- 
tilizer and  will  thus  additionally  contribute  in  restoring  the 
fertility  of  the  arid  fields  of  ancient  Egypt. 

*  *     * 

SPEJBD  OF  EARLY  RAILWAY  TRAINS 

A  locomotive  steam  engine,  constructed  by  Davis  and  Gar- 
ther,  of  York,  Pa.,  commenced  her  operation  on  the  Baltimore 
&  Ohio  Railroad  under  the  most  favorable  auspices  on  Tues- ' 
day.  It  started  from  the  Pratt  street  depot  for  Ellicott's 
Mills,  with  the  entire  train  destined  for  that  place,  consisting 
of  14  loaded  cars,  carrying,  together  with  the  engine  tender, 
a  gross  weight  of  50  tons.  The  whole  went  off  in  fine  style 
and  was  soon  out  of  sight.  A  gentleman  present  says  it  was 
out  of  sight  of  the  depot  in  about  six  minutes,  and  the  rapid 
gliding  of  the  immense  train  was  one  of  the  most  imposing 
and  most  beautiful  spectacles  he  ever  witnessed. — -Extract 
from  the  Xational  Gazette,  published  in  the  Aynerican  Railroad 
Jourtial  of  July  28,  1832. 
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GRINDING  FORMED   CUTTERS 

Joseph  Brown's  invention  of  the  formed  milling  cutter, 
which  can  be  ground  without  changing  its  shape,  was  a  great 
advance  in  milling  machine  practice,  and  it  is  safe  to  state 
that  the  milling  machine  as  a  factor  in  interchangeable  manu- 
facture would  never  have  become  as  important  as  it  now  is  if 
all  formed  cutters  were  to  lose  their  original  shape  when 
sharpened.  The  cost  of  maintaining  cutters  would  be  pro- 
hibitive for  many  classes  of  work  on  which  they  are  freely 
used.  The  most  important  of  the  formed  milling  cutters  are 
those  used  for  cutting  gears,  and  it  is  very  essential  that  the 
original  shape  be  maintained  throughout  their  working  life, 
because  slight  deviations  from  the  original  shape  that  would 
pass  unnoticed  with  other  formed  cutters  become  very  appar- 
ent in  cut  gears.  Inaccurate  tooth  shapes  and  lack  of  concen- 
tricity of  the  pitch  circle  with  tlie  mounting  sliaft  are  the  two 
chief  causes  of  unsatisfactory,  action  of  gears  cut  with  the  com- 
mon gear  cutter. 

To  grind  a  gear  cutter  so  as  to  preserve  the  original  shape  is 
not  an  easy  matter  unless  better  means  are  provided  than  are 
found  in  most  machine  shops.  In  the  first  place  the  cutting 
face  must  be  ground  truly  radial;  a  pitching  of  the  face  ahead 
or  back  of  the  radial  line  changes  the  projected  shape,  and  as 
it  is  that  which  defines  the  outline  of  the  cut,  the  result,  of 
course,  is  a  departure  from  the  established  tooth  shape.  To 
grind  radial  faces  with  a  cutter  grinder  is  comparatively  easy, 
and  if  this  were  the  only  requirement  to  produce  perfect  work- 
ing cutters  the  problem  were  easily  solved,  but  the  heights  of 
the  teeth  must  be  equal.  This,  too,  could  be  readily  accom- 
plished by  using  an  indexing  fixture  if  the  cutters  were  truly 
round  and  evenly  spaced.  These  conditions  are  seldom  real- 
ized, however.  Changes  of  shape  in  hardening  throw  the 
teeth  out  of  even  spacing,  and  if  ground  on  an  accurate  index- 
•  ing  fixture  some  of  the  teeth  will  be  so  short  that  only  a  few 
do  the  cutting.  The  result  is  rough  work  and  heating  of  the 
cutter  which  reduces  the  quality  and  quantity  of  gears  cut. 

A  cutter  grinder  recently  put  on  the  market  employs  a  new 
principle  of  indexing — new  in  the  sense  that  it  is  unknown 
to  most  mechanics.  The  teeth  are  indexed  by  a  finger  resting 
on  the  back  of  the  formed  part,  an  indicator  being  provided 
which  enables  the  operator  to  gage  the  position  of  each  tootli 
with  reference  to  its  own  shape  as  well  as  to  the  axis  of  the 
cutter,  within  a  thousandth  inch  or  less.  Each  tooth  face  is 
ground  truly  radial  and  all  the  teeth  arc  ground  to  the  same 
height. 


In  the  operation  of  lliis  iiuuhiiio,  the  curious  fact  has  de- 
veloped that  few  machlnlHts  or  toolniakers  apparently  under- 
stand the  machine,  although  It  is  simple,  because  they  have 
never  taken  the  trouble  to  study  the  fundamental  principles  of 
efficient  formed  cutter  action.  This  condition  is  hardly  credit- 
able to  American  mechanics,  who  pride  themselves  generally 
on  being  quick  to  grasp  machine  principles  and  apply  them, 

*  ♦     * 

IMPROVED   MACHINERY   AND   THE 
WORKMAN 

The  boilermakers'  union  in  England  is  engaged  at  the  pres- 
ent time  in  a  campaign  opposing  the  use  of  the  oxy-acetylcne 
blow-pipe  for  cutting  boiler  and  ship  plates.  The  union  has 
passed  resolutions  limiting  the  number  of  machines  used  in 
proportion  to  the  number  of  men  employed,  and  forbidding  the 
use  of  the  machines  when  working  over-time.  Fortunately, 
the  opposition  to  improved  methods  and  machinery  on  the  part 
of  the  men  that  are  to  use  them  is  not  as  frequently  met  with 
in  this  country  as  in  England;  but  there  are  enough  instances 
on  record  to  justify  a  word  on  the  subject. 

The  idea  that  the  introduction  of  machines  for  performing 
work  whicli  has  previously  been  carried  out  by  manual  labor 
is  detrimental  to  the  best  interests  of  the  worker  at  a  trade,  is 
deeply  rooted  in  the  minds  of  a  great  many  people.  They  ap- 
parently believe  that  there  is  just  so  much  work  to  be  done  in 
the  world  at  any  given  time,  and  no  more.  This  attitude  of 
men  who  work  mainly  with  their  hands  was  in  evidence  at  the 
time  when  the  earliest  types  of  machines  were  introduced.  The 
weavers  in  England  fought  the  introduction  of  the  mechanical 
loom;  the  sewing  machine  was  opposed  by  the  tailors;  the 
molding  machine,  by  the  foundry  workers.  Of  course,  exam- 
ples can  be  cited  where  the  introduction  of  machinery  has 
temporarily  thrown  a  number  of  men  out  of  work,  but  in  the 
long  run  the  community  in  general  and  these  men  as  well  have 
benefited.  Taking  a  familiar  example,  it  is  beyond  question 
that  thousands  of  men  who  could  have  been  employed  on  the 
farms  in  the  United  States  are  now  displaced  by  our  modern 
agricultural  machinery;  but  is  it  reasonable  to  expect  that  the 
average  standard  of  living  would  be  as  high  as  it  is  if  all  the 
farm  labor  were  performed  in  the  manner  of  a  century  ago? 
Improved  machinery  makes  it  possible  to  produce  more  quickly 
and  cheaper,  and,  hence,  should  be  a  benefit  to  all.  If  it  can  be 
shown  that  in  spite  of  the  improved  machinery  the  products 
are  not  sold  any  cheaper  to  the  ultimate  consumer,  then  the 
system  of  distribution  and  some  other  economic  problems  yet 
unsolved  are  responsible.     Improved  machinery  is  not  at  fault. 

*  *     * 

FAILURES  THAT  BECOME  SUCCESSES 

Tlie  fact  that  a  method  or  machine  is  unsuccessful  is  not 
necessarily  a  proof  that  the  principles  involved  are  wrong".  A 
new  material  or  a  new  process  of  manufacture  may  so  change 
conditions  that  an  unsuccessful  device  becomes  commercially 
practicable.  The  aeroplane,  for  example,  became  a  possibility 
only  after  the  internal  combustion  engine  had  been  highly  de- 
veloped. The  wish  to  navigate  the  air  has  been  a  dominant  im- 
pulse of  man  in  all  ages,  but  although  numerous  models  had 
been  made,  all  were  doomed  to  failure  because  of  the  lack  of 
a  practicable  motive  power.  With  a  modern  gasoline  engine, 
Darius  Green's  "experiment"  might  not  have  ended  so  dis- 
astrously. 

A  common  fault  of  tubular  magazine  rifles  was  the  danger 
of  explosion  of  the  cartridges  in  the  magazine  from  the  impact 
of  the  bullet  point  of  one  cartridge  on  the  primer  of  the  car- 
tridge ahead  of  it.  Numerous  schemes  had  been  devised  to 
obviate  the  defect,  but  none  were  considered  successful.  Maga- 
zine tubes  having  an  internal  spiral  or  thread  to  throw  the 
cartridges  out  of  line,  had  been  tried  but  found  faulty  when 
used  with  the  old  form  of  military  cartridge  having  a  rimmed 
head.  But  with  the  rimless  cartridge,  the  scheme  works  suc- 
cessfully. Shaving  dies  operate  badly  on  some  materials^ 
drill  rod,  for  example;  when  pressure  is  applied  steadily,  the 
metal  is  torn  and  left  rough,  but  when  the  impelling  force  is 
applied  as  a  series  of  blows,  smooth  cutting  action  results. 
Hence,  the  use  of  the  pneuma'tic  hammer  to  perform  a  shaving 
operation  on  drill  rod  that  was  found  to  be  impossible  when 
the  power  was  applied  by  a  press. 
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Many  of  us  are  cursed  with  the  knowledge  of  thingR  that  are 
not  so.  We  believe  that  cxpcripncp  has  demonstrated  that 
certain  processes  are  impossible,  whereas  they  are  simply  im- 
possible when  all  the  conditions  arc  as  they  were  in  the  orig- 
inal experiment.  Modify  one  or  more  of  those  conditions  and 
the  impossible  may  become  not  only  possible,  but  practicable. 
'I'lu>  progressive  man  has  to  learn  to  profit  by  the  experiences 
of  others,  hut  he  must  also  be  a  doubter  of  the  accuracy  of 
some  recorded  work  to  the  extent  of  being  willing  to  repeat 
it  under  new  conditions  witli   faith  that  different  results  may 

be  obtainerl. 

*  *     * 

CHATTER  IN   MACHINE   TOOLS 

Civeii  ample  driving  power,  the  efficiency  of  a  machine  tool 
in  cutting  metal  may  be  said  to  be  inversely  proportional  to 
its  lack  of  rigidity.  Logically,  this  should  be  stated  as 
directly  proportional  to  rigidity;  but  as  no  mechanism  has  a 
rigidity  of  one  hundred  per  cent — that  is  absolute  rigidity — we 
cannot  draw  a  comparison  between  present  realization  and  the 
ideal.  The  ideal  in  rigidity  does  not  exist,  and  no  one  knows 
what  the  conditions  would  be  if  absolute  rigidity  of  tool  and 
work  support  could  be  realized.  We  simply  know  that  weak- 
ness of  the  tool  support  and  driving  train  causes  excessive 
chatter.  The  stiffer  these  are,  the  smoother  the  cut,  but  In  the 
best  designs  the  tendency  to  chatter  is  likely  to  develop  with 
heavy  cuts  and  high  speeds. 

The  purpose  of  machine  tools  is  to  force  cutting  tools 
through  metal.  The  machinery  and  tool  supports  are  solely 
for  holding  the  tool  against  the  work  and  driving  the  tool  or 
work  so  as  to  take  a  progressive  cut.  When  that  object  is  ac- 
complished in  accordance  witli  the  retiuirements  of  the  case, 
the  designer's  work  is  done,  except  that  convenience  of  attend- 
ance, appearance,  etc.,  must  also  be  considered.  These,  how- 
ever, are  minor  in  comparison  to  the  prime  essential — present- 
ing the  work  and  tool  in  opposition,  with  ample  driving  power 
and  the  maximum  rigidity  of  support  that  can  be  attained. 

But  a  great  difference  may  exist  between  two  machines  of  the 
same  weight  and  driving  power  as  regards  rigidity  and  ten- 
dency to  chatter.  This  difference  is  due  to  friction  of  bearings 
and  proportions  of  parts,  which  brings  us  to  a  consideration  of 
the  laws  of  vibration.  A  lathe,  for  instance,  may  chatter  ex- 
cessively when  turning  a  piece  of  a  certain  diameter  and  using 
a  tool  ground  to  a  certain  shape.  A  change  of  cutting  angle, 
lowering  or  raising  the  tool,  running  with  open  belt  instead  of 
back  gears,  or  other  changes  of  the  several  factors  involved, 
may  promote  smooth  cutting. 

Here  is  an  opportunity  for  profitable  investigation  to  deter- 
mine what  arc  the  conditions  of  weights,  torsional  strength, 
cutting  angles,  hardness,  etc.,  that  tend  to  cause  excessive  chat- 
ter, or  better,  what  proportions  and  arrangement  of  driving 
parts  tend  to  produce  the  least  vibration.  Taking  the  typical 
engine  lathe  as  an  example,  mechanics  know  that  the  smooth- 
est and  most  accurate  turning  work  is  produced  when  running 
with  an  open  belt.  Chatter  marks  are  more  likely  to  show 
when  the  back-gears  are  in  action.  The  difference  is  commonly 
attributed  to  irregularity  of  gear  tooth  action,  but  is  it  not 
largely  due  to  lack  of  torsional  rigidity  of  the  back-gear  quill? 
Tests  have  demonstrated  that  placing  the  two  back-gears  close 
together  causes  a  great  difference  in  the  stiffness  of  drive.  This 
probably  is  only  one  of  the  weaknesses  not  commonly  known 
that  could  be  eliminated  in  the  engine  lathe  or  milling  machine. 

*  *     * 

After  the  recent  floods  in  Ohio  had  subsided,  a  well-known 
machine  tool  builder  received  a  request  to  overhaul  some  bor- 
ing mills  of  his  make,  installed  in  a  rubber  plant.  The  work- 
man sent  found  that  the  bearings  were  excessively  worn  and 
that  new  bushings  were  recjuired  for  all  the  principal  bearings. 
The  wear  was  so  abnormal  that  he  made  inquiries  regarding 
the  lubrication  and  discovered  that  the  men  were  not  allowed 
to  use  mineral  or  animal  oils  for  lubricating  their  machines 
but  could  use  linseed  or  cottonseed  oils  only.  The  lubricating 
properties  of  linseed  and  cottonseed  oils  are  practically  nil 
and  the  wonder  is  that  the  bearings  were  not  worn  worse  than 
they  were.  Situations  which  demand  the  use  of  vegetable  Oils 
exclusively,  would  seem  to  require,  for  efficient  up-keep,  the  use 
of  ball  bearings. 


COST   ESTIMATING   IN   MACHINE 
CONSTRUCTION 

HY   A    O.   JBWETT* 

Cost  estimating  varies  in  difficulty  according  to  the  nature 
of  the  work  for  which  the  cost  is  to  be  determined.  In  the 
larger  engineering  contracting  and  construction  work,  con- 
siderable data  arc  available  in  the  form  of  published  records 
of  work  done  and  of  bids  submitted.  Such  data  are  not  avail- 
able for  estimating  manufacturing  costs  and  it  is  doubtful  if 
data  collected  in  one  plant  could  be  utilized  with  safety  in 
another,  inasmuch  as  operations  arc  far  from  being  standani 
ized  and  the  elements  of  cost  vary  so  greatly  in  diflerent 
plants.  In  the  course  of  time  .scientific  management  may 
bring  about  a  standardization  of  machine  operations  and  the 
establishment  for  such  operations  of  unit  times  which  may 
be  of  direct  value  in  making  estimates,  but  as  yet  nothing  of 
this  sort  is  available  for  factories  in  general.  In  most  manu- 
facturing concerns  it  is  customary  to  keep  careful  records  of 
all  costs  for  various  purposes.  These  data  are  analyzed  and 
tabulated  for  use  in  estimating  the  probable  cost  of  a  new 
machine.  For  certain  classes  of  work  unit  prices  can  be  estab- 
lished, such  as  a  pound  price  for  castings,  but  in  a  larger  part 
of  the  work  it  is  hardly  possible  to  fix  a  unit  price.  In  such 
cases  the  probable  cost,  of  machining  for  example,  is  esti- 
mated by  finding  what  it  has  cost  in  the  past  to  make  some 
similar  detail. 

The  factors  affecting  the  cost  of  a  machine  are  labor,  ma- 
terial, and  overhead  expense.  In  producing  a  machine  of  new- 
design  the  costs  may  divide  themselves  into  the  following 
classes:  (1)  Patterns;  (2)  Castings;  (3)  Machining:  (4) 
Assembling.  The  cost  of  patterns  depends  upon  the  amount 
of  lumber  used  and  the  time  consumed,  which  will  vary  with 
the  size  and  intricacy  of  the  part.  The  cost  of  castings  de- 
pends upon  the  difficulty  of  molding,  the  kind  of  metal  and 
the  number  of  castings  to  be  made.  The  cost  of  machining 
depends  upon  the  kind  of  material,  the  superficial  area  to  be 
machined,  the  quantity  of  stock  to  be  removed,  the  nature  and 
accuracy  of  finish  required,  the  intricacy  of  the  work  and 
number  of  pieces  to  be  finished.  The  cost  of  assembling  de- 
pends upon  the  size  and  intricacy  of  the  machine  and  the 
accuracy  of  the  workmanship  upon  its  parts,  which  determines 
the  amount  of  time  which  must  be  consumed. 

The  methods  of  estimating  cost  of  manufacture  may  be 
based  upon:  (1)  A  straight  pound  price,  or  curve  of  compari- 
sons; (2)  The  shop  foremen's  estimate  of  time  and  material, 
with  burden  added;  (3)  The  bill  of  material,  time  records  and 
machine  rates  determined  from  other  work  performed,  plus 
burden.  The  following  examples  of  these  methods  are  taken 
from  statements  supplied  by  some  of  the  larger  manufacturers 
and  may  be  considered  typical  of  the  practice  in  many  con- 
cerns: 

(1)  The  cost  of  machines  of  various  sizes  and  known 
weight,  which  have  already  been  built,  is  taken  from  the  regu- 
lar shop  cost  records.  The  costs  per  pound  are  computed  and 
plotted  as  one  coordinate  and  the  total  weights  of  the  ma- 
chines as  the  other.  When  enough  data  are  available  to  estab- 
lish the  curve  from  various  sizes  of  machines  previously  built, 
it  may  be  used  with  considerable  accuracy  in  predicting  the 
cost  of  a  similar  machine  of  any  estimated  weight.  If  the 
machine  has  a  certain  degree  of  resemblance  to  established 
types,  the  established  cost  is  taken  and  modified  to  suit  the 
new  features  by  an  amount  which  these  may  seem  to  warrant. 

(2)  When  a  machine  of  new  design  is  contemplated,  draw- 
ings and  specifications  of  which  have  been  completed,  a  con- 
ference is  held  at  which  the  works  superintendent,  the  ma- 
chine shop  superintendent,  the  foundry  superintendent,  the 
superintendent  of  the  pattern  shop,  and  the  chief  engineer 
are  present.  The  drawings  and  specifications  are  examined, 
and  the  superintendent  of  the  foundry  expresses  his  views 
regarding  the  molding  of  the  cast  pieces  in  the  design,  indi- 
cates where  the  design  may  prove  impracticable  from  his 
standpoint,  and  makes  suggestions  whereby  the  cost  of  mold- 
ing can  be  reduced.  It  is  considered  that  the  foundrymen  must 
necessarily  be  consulted  on  a  large  part  of  the  work,  as  to 
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the  beat   method  of  louslructliig   the  pattern   with  reference 
to  uiolding. 

The  Buporlntendont  of  the  pattern  shop  estimates  the 
amount  of  lumber  that  will  be  cut  up  In  constructing  the  pal- 
tern  and  the  time  required  to  build  it.  The  cost  of  the  pat- 
tern is  then  determined  from  the  price  of  the  lumber  and  the 
rate  of  the  pattcrnmalter.  The  cost  of  the  castings  Is  based 
upon  a  price  per  pound,  which  price  has  been  determined  from 
costs  covering  a  considerable  period.  The  engineering  depart- 
ment furnishes  estimated  weights  of  the  parts,  so  that  the  cost 
of  the  castings  is  obtained.  The  time  of  machining  the  work 
is  estimated  by  the  superintendent  of  the  machine  shop  and, 
from  previous  cost  records,  the  cost  of  machining  Is  deter- 
mined from  the  time.  The  assembling  is  also  estimated  by 
the  superintendent  of  the  shop  or  by  one  of  his  foremen,  and 
the  actual  stock  and  labor  cost  of  the  product  Is  obtained. 
Such  parts  as  machine  screws,  that  are  purchased  from  other 
concerns,  are  easily  figured  from  the  purchasing  department's 
records.  The  stock  and  labor  costs  are  kept  separate.  It  has 
been  found  in  many  plants  that  the  labor  cost  should  be  in- 
creased by  100  per  cent  and  the  stock  cost  by  10  per  cent  to 
cover  overhead  charges.  To  the  total  is  added  15  per  cent 
for  profit,  to  give  the  selling  price.  From  the  estimated  weight 
and  the  estimated  selling  price,  the  price  per  pound  Is  secured 
and  compared  with  the  price  per  pound  of  other  machines  on 
the  market  of  a  similar  nature  or  design.  By  this  method  a 
check  is  made  upon  the  estimated  figures.  If  It  is  found  that 
the  price  is  going  to  be  entirely  out  of  reason  with  those  of 
competitors,  a  revision  in  the  design  is  made  to  reduce  the  cost. 
A  similar  method,  with  certain  variations,  is  followed  in 
many  other  plants.  In  some  the  overhead  charges  are  iso- 
lated for  the  separate  shops.  For  instance,  one  plant  adds, 
twelve  cents  per  hour-man  to  the  material  and  labor  cost  to 
obtain  the  cost  of  patterns.  In  some  cases  the  cost  of  patterns 
is  considered  a  part  of  the  overhead  charge  or  expense.  To 
the  cost  of  molding,  plus  the  pound  price  of  iron,  plus  labor 
is  added  80  per  cent  of  the  cost  of  labor  and  iron  to  obtain 
the  cost  of  the  castings,  which  is  reduced  to  a  pound  price. 
This  cost  also  includes  the  cost  of  special  flasks  or  rigging. 
The  machining  time  is  figured  at  the  actual  price  paid  the  men 
plus  an  overhead  shop  charge  of  twenty-two  cents  per  bour. 
The  cost  of  special  tools,  jigs  or  fixtures  is  figured  in  the  same 
way  and  added  In.  The  profit  Is  commonly  added  by  an  execu- 
tive oflicer.  The  amount  of  the  profit  to  be  added  is  deter- 
mined by  considering  the  various  circumstances  surrounding 
the  particular  job  in  hand,  being  varied  by  the  probable  com- 
petition, the  risk  of  spoiling  or  losing  any  of  the  pieces 
handled,  the  payments  and  numerous  other  Items. 

(3)  A  consulting  engineer  who  is  an  executive  of  a  plant 
which  has  been  very  successful  with  the  Taylor  plan  of 
management  has  said,  in  substance,  the  cost  of  manufacture  of 
machines  of  new  design  may  be  determined  by  making  a  com- 
plete detailed  analysis  of  the  work  to  be  done,  basing  the  time 
upon  elementary  time  units;  in  short,  making  up  the  time 
for  each  operation  just  as  it  is  done  in  setting  tasks  on  work 
that  is  to  be  done  in  the  shop.  Arrive  at  the  cost  of  material 
by  making  careful  estimates  of  the  weight  of  the  castings  and 
other  materials  entering  into  the  machine.  Add  a  proper  pro- 
portion for  indirect  expenses.  The  principal  objection  to  so 
detailed  an  estimate  is  that  it  is  rather  expensive.  Unit  prices 
can  only  be  developed  where  the  line  of  machinery  is  of  the 
same  design  and  type  of  construction,  the  differences  being 
chiefly  in  size.  For  work  of  this  nature  a  unit  price  per 
pound  of  the  machine's  weight  may  be  used  where  it  is  not 
necessary  that  an  estimate  should  be  very  accurate.  Such  a 
unit  is  useless  when  applied  to  machines  totally  different  in 
design  and  construction.  The  cost  per  square  inch  is  also 
useless  if  accurate  results  are  to  be  achieved,  as  the  propor- 
tion of  cost  in  relation  to  the  number  of  square  inches  to  be 
machined  differs  widely,  depending  upon  the  nature  of  the 
surface,  the  form  of  the  part,  difficulties  encountered  in  setting, 
the  number  of  pieces  of  each  kind  to  be  machined,  etc.  While 
many  of  these  makeshift  methods  serve  the  purpose,  it  is  only 
because  a  rather  wild  guess  is  good  enough  by  reason  of  there 
being  a  comparatively  wide  margin,  or  because  their  applica- 
tion is  restricted  to  estimating  machinery  of  a  very  similar 
nature. 


TURNING   OAMS   ON   A  LATHB 

An  ingenious  method  of  turning  cams  on  a  lathe  is  used  by 
tlie  Carpenter-Tew  Gear  (-o.,  Brooklyn,  N.  Y.,  and  could  be 
adopted  by  many  shops  which  occasionally  have  to  cut  cams 
of  the  type  shown  in  Fig.  1,  but  do  not  have  enough  work  of 
this  kind  to  warrant  buying  a  cam  machine  or  a  cam  cutting 
attachment  for  a  milling  machine. 

The  type  of  cam  turned  by  this  method  is  illustrated  in  Fig. 
1,  where  it  will  be  seen  that  the  hub  A  is  concentric  with  the 
surface  B  of  the  cam.  The  bore  of  the  hub  is  also  concentric 
with  the  surface  B  but  the  center  of  the  surface  D  of  the  cam 
is  %  inch  from  the  center  about  which  the  surface  B  is  turned. 
These  cams  are  made  of  5-inch  machine  steel  stock.  Blanks 
for  this  purpose  are  sawed  from  the  bar  and  set  up  in  the 
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Fig,    1.     Type   of   Cam   to  be  turned 

lathe,  where  the  first  operation  consists  of  turning  down  the 
blank  to  form  the  hub  A.  The  hub  is  then  bored,  after  which 
the  cam  surface  B  is  turned.  After  these  operations  have  been 
completed  on  all  of  the  blanks,  the  work  is  transferred  to  a 
slotter  where  the  %-inch  taper  keyway  0  is  cut  in  each  piece. 
After  the  work  has  progressed  to  this  stage,  the  final  step 
consists  of  turning  the  cam  surface  D.  For  this  purpose,  the 
fixture  shown  in  Fig.  2  is  used.  This  consists  of  a  plate  which 
is  bolted  to  the  faceplate  of  the  lathe  by  bolts  fitting  in  the 
two  slots.  It  was  previously  mentioned  that  the  center  of 
the  surface  D  is  %  inch  from  the  center  about  which  the 
surface  B  was  turned.  Consequently  the  fixture  is  set  %  inch 
off  center.  The  work  is  held  on  the  stud  B,  the  key  C  being 
provided  to  fit  into  the  keyway  which  was  machined  in  a 


Fig.   2.      Fixture  used  for  turning  Cams  on  a  Lathe 

previous  operation  and  prevent  the  work  from  turning  on  the 
stud.  The  successive  blanks  are  then  mounted  on  this  fixture, 
when  it  is  an  easy  matter  to  turn  the  surface  D.  Referring 
to  Fig.  1,  it  will  be  seen  that  there  is  an  edge  at  the  two 
points  where  the  surfaces  B  and  D  meet.  After  the  surface  D 
has  been  machined,  a  file  is  applied  to  the  work  to  reduce 
these  two  edges  so  that  the  roller  will  run  smoothly  when 
passing  around  the  cam.  These  cams  are  used  on  a  well- 
known  printing  press.  E.  K.  H. 
*     *     * 

Curious  incongruities  are  sometimes  noted  in  plant  man- 
agement. Pattern  lumber  stored  in  the  open  air  while 
chips  and  other  metal  refuse  are  kept  under  cover,  is  an 
example. 
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Fig,  1.    Old  Freeland  Hand-operated  Gear-cutting 
Machine,    converted   into   an   Automatic 
Gear-cutter 


A  RECORD  OF  IMPROVEMENTS  MADE  IN  GEAR  CUTTING 

BY  DOUQLAS 

Little  is  known  of  the  early  development  of  automatic  gear 
cutting  machinery  for  the  simple  reason  that  no  authentic 
records  were  kept,  and  no  patents  had  been  taken  out  before 
the  early  eighties.  What  is  supposed  to  have  been  the  first 
full   automatic   gear   cutting   machine   was   developed   in   the 

plant  of  R.  Hoe  & 
Co.,  New  York  City, 
makers  of  web 
printing  presses. 
This  first  machine 
was  evolved  from  a 
hand-operated  gear 
cutting  machine 
built  by  the  Free- 
land  Tool  Works, 
New  York  City. 
The  factory  in 
which  these  early 
gear  cutters  were 
built  was  closed 
years  ago;  it  was 
located  on  34th  St. 
between  Tenth  and 
Eleventh  Aves.  This 
first  machine  in  its 
remodeled  condi- 
tion— converted  in- 
to an  automatic 
gear  cutting  ma- 
chine— is  shown  in 
Fig.  1.  When  orig- 
inally built  it  only 
had  a  down  feed 
for  the  cutter  slide,  which  had  to  be  raised  by  hand,  and  the 
machine  was  indexed  in  a  similar  manner.  The  method  of 
operating  was  to  draw  up  the  cutter  slide  with  the  left  hand 
by  means  of  the  handwheel  and  ratchet  at  the  top  of  the 
feed-screw,  and  index  the  work  with  the  right  hand. 

The  Freeland  gear  cutting  machine,  as  originally  built,  was 
supposed  to  be  accurate  as  regards  indexing,  but  after  many 
tests  were  made  of  gears  cut  on  this  machine,  it  was  found 
that  the  spacing  of  the  teeth  varied.  As  the  work  turned  out 
was  not  of  the  required  standard  for  the  Hoe  printing 
presses.  Colonel  Robert  Hoe  set  about  to  develop  this  machine 
and  make  it  much  more  accurate.  The  first  step  in  this  direc- 
tion was  to  make  an  accurate  dividing  wheel,  which  is  shown 
in  Fig.  6.  This  dividing  wheel  was  made  from  an  iron  cast- 
ing of  the  shape  shown,  and  was  machined  on  its  circumfer- 
ence providing  a  ledge  as  indicated  in  Fig.  7.  Against  this 
ledge  180  cast-iron  blocks  B  are  held  by  screws  C  and  toe- 
clamps  D.  These  blocks,  which  are  slightly  over  one  inch  in 
length,  were  scraped  to  fit  a  gage,  the  sides  of  which  were 
beveled  to  about  0.010  inch  in  the  height  of  the  block.  When 
the  180  blocks  had  been  finished  to  the  desired  size  the  cast- 
iron  wheel  was  turned  to  approximately  the  required  diameter 
and  then  the  cast-iron  blocks  fitted  to  it.  This  procedure 
was  followed  until  the  circumference  of  the  turned  por- 
tion on  the  wheel  was  such  that  it  exactly  contained  the  180 
blocks.  The  diameter  of  the  dividing  wheel  over  the  clamps 
is  about  63  inches,  and  the  separate  sections  or  blocks  are 
about  3/1 G  inch  thick. 

Obviously  the  making  of  this  dividing  wheel  required  the 
most  painstaking  work  and  consumed  considerable  time,  as  is 
evident  from  the  statement  that  it  took  two  years  to 
complete  this  wheel,  which  was  finished  in  1879.  After  pro- 
ducing the  master  dividing  wheel,  the  next  step  was  to  make 
the  indexing  or  dividing  wheels  to  be  used  on  the  Freeland 
gear  cutter  shown  in  Fig.  1,  and  also  on  others  that  were  built 
later.  These  dividing  wheels  were  cut  on  the  old  Whitworth 
machine  shown  in  Fig.  5.    The  dividing  wheel  was  placed  on 
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the  rear  end  of  the  work  arbor  A  and  the  wheel  to  be  cut  took 
the  place  of  the  work.  The  teeth  were  produced  with  a  special 
shaped  cutter,  which  was  kept  as  sharp  as  possible. 

The  manner  in  which  this  dividing  wheel  was  cut  is  as  fol- 
lows: The  operator  removed  one  of  the  blocks  li,  B'ig.  7,  from' 
the  master  dividing  wheel  and  located  the  indexing  plunger  in 
the  space  from  which  the  block  was  removed.  Then  he  cut 
one  tooth  space,  using  a  very  fine  feed  so  as  not  to  heat  the 
work.  When  this  was  completed,  the  block  was  put  in  place 
and  another  block  removed  from  a  point  on  the  circumference 
of  the  wheel  diametrically  opposite  to  the  position  from  which 
the  first  block  was  removed.  The  wheel  was  then  turned 
around  and  the  locking  plunger  put  in  the  place  previously 
occupied  by  the  block,  whereupon  the  second  tooth  space  was 
cut.  Following  this  the  wheel  was  divided  into  quarters, 
eighths,  etc.,  until  all  the  teeth  were  cut.  In  all  cases  the 
indexing  was  made  from  positions  diametrically  opposite  in 
order  to  reduce  to  a  minimum  inaccuracies  due  to  temperature 
conditions.  After  the  teeth  were  roughly  cut,  the  gear  was 
put  away  to  season  and  was  then  set  up  again  and  a  light 
finishing  cut  taken.  Some  idea  of  the  care  taken  in  cutting 
these  wheels  may  be  gained  from  the  fact  that  it  required 
nine  months  to  complete  seven  wheels.  The  room  in  which 
these  wheels  were  cut  was  kept  at  a  uniform  temperature  of 
70  degrees  F.  by  a  fan.    At  the  time  that  the  master  dividing 
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Fig.   2.     Rear   View   of   Machine  sliown   in   Fig.    1,   showing  Portion   of 
Indexing  Mechanism — an   Improvement   made   by   R.    Hoe   &   Co. 

wheel  was  made  seven  index  wheels  were  completed,  six  of 
which  were  later  used  on  machines  built  by  R.  Hoe  &  Co. 

The  changing  over  of  the  Freeland  hand-operated  gear  cut- 
ting machine  into  a  fully  automatic  machine  is  credited  to 
William  Hall,  who  at  that  time  had  charge  of  the  gear  cutting 
department.  The  first  improvement  was  made  in  1880  by  Mr. 
Hall  and  consisted  of  a  device  to  provide  an  automatic  stop 
and  return  for  the  gear  cutter  slide.  Later  he  devised  an 
attachment  for  indexing  the  work.  The  automatic  stop  and 
return  for  the  cutter  slide  worked  satisfactorily,  but  the 
indexing  attachment  did  not.     Trouble  was  caused  by  its  fre- 
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iiuoiitly  falliiiK  I"  nlil>  and  pri'vciitlng  the  work  from  IndcxliiK 
the  lull  nniount,  tlius  of  course,  spoiling  the  gear.  About  the 
year  1882  Joseph  Huekley,  who  was  also  employed  In  the 
gear  cuttlnR  department,  put  on  a  safety  device  which  stopped 
the  down  feed  of  th(>  cutter  slide  wlien  the  indexing  ni(!clianism 
liad  not  operated  properly.  This  stopped  the  feeding  down 
of  the  cutter  slide,  and  prevented  the  gear  from  being  spoiled. 

The  Whltworth  Gear  Cutting:  Machine 
Tile  gear  cutting  machine  shown  in  Pig.  5,  vvliicli  was 
built  by  Joseph  W.  Whltworth  &  Co.,  Manchester,  England, 
was  the  first  machine  to  be  employed  in  the  shop  of  R.  Hoe 
&  Co.  for  cutting  gears.  This  niacliine  was  used  for  sev- 
eral years  before 
the  Freeland  ma- 
chine was  pur- 
chased, and  as  the 
Freeland  machine 
was  considered 
somewhat  better 
as  a  manufacturing 
proposition,  the 
same  developments 
were  not  made  on 
the  Whltworth  that 
were  made  on  the 
former  machine. 
This  Whitworth 
machine  stands  to- 
day practically  the 
same  as  it  was 
when  originally 
built.  It  is  indexed 
by  hand,  by  means 
of  the  handle  B 
and  shaft  C,  then 
through  change 
gears  Z)  to  a  shaft 
at   the   rear,   which 

Fig.   3,      One  of  the  Six  Automatic   Gear-cutting  carries  a  WOrm  that 

Machines  built  by  K.  Hoe  &  Co.,  patterned 

after    the    Freeland    Machine  mesheS       with       the 

dividing  wheel  E.  The  handle  B  is  rotated  the  required 
number  of  times  and  is  then  located  in  the  disk  F  which 
has  four  notches.  The  dividing  wheel  E  is  keyed  to  the 
arbor  A  holding  the  work  and  in  this  way  the  work  can 
be  indexed  for  the  cutting  of  each  successive  tooth.  Consider- 
able trouble  was  encountered  in  indexing  this  machine,  owing 
to  the  fact  that  the  operator  had  to  depend  only  on  the  four 
notches  in  disk  F,  and  when  it  was  necessary  to  make  an  odd 
number  of  divisions  the  handle  could  not  be  locked  and  hence 
was  not  accurately  located.  To  provide  against  improper  in- 
dexing, Josepli  Buckley  put  on  a  safety  device  which  worked 
satisfactorily.  A  worm-wheel  was  fastened  to  shaft  C  and  a 
bracket  T  was  attached  to  the  bed  of  the  machine.  This 
bracket  carried  a  shaft  on  which  a  worm  was  held,  meshing 
with  the  worm-wheel,  and  also  three  indexing  cams  having 
three,  four  and  five  grooves,  respectively. 

Now  when  the  operator  rotates  handle  B  it  is  necessary  for 
these  cams  (only  one  of  which  is  brought  into  use  to  give 
the  desired  number  of  divisions)  to  rotate  into  such  a  position 
that  the  rod  U  will  drop  into  one  of  the  notches.  This  allows 
the  knob  lever  N  to  be  pushed  in,  engaging  the  feed.  If 
the  lever  XJ  should  not  locate  properly  in  the  notch  in  the 
cam — owing  to  improper  indexing — it  would  be  impossible 
for  the  feed  to  be  started,  as  the  knob  lever  N  is  securely 
locked  by  rod  U.  The  shaft  on  which  the  indexing  cams  are 
held  is  provided  with  notches  in  which  a  latch  S  fits,  thus  pro- 
viding a  means  for  bringing  the  proper  cam  into  position  to 
give  the  required  number  of  indexings. 

The  gear  cutter  O  is  driven  by  a  belt  H  which  runs  on  a 
pulley  /  held  on  the  top  bracket  J.  This  pulley,  through  a 
pinion  and  large  bevel  gear  K,  drives  a  vertical  spindle  which 
carries  a  spur  gear,  meshing  with  the  gear  L  attached  to  the 
cutter  arbor.  The  feeding  of  the  cutter  past  the  work  is  ac- 
complished by  a  worm  on  the  shaft  carrying  the  large  bevel 
gear  which  meshes  with  a  spur  gear  located  on  the  shaft  M. 
This  shaft,  in  turn,  carries  another  spur  gear  that  meshes  with 
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a  larger  gear  on  the  screw  operating  the  head  carrying  the  cut- 
ter. When  knob  A'  is  pushed  in,  it  engages  a  clutch  on  the 
end  of  the  feed-screw  M  thus  throwing  in  the  feed.  An 
adjustable!  washer  or  dog  held  on  the  rod  provided  with 
the  knob  lifts  up  a  linger  and  thus  forces  the  clutch  out  of 
engagcsment  at  th(!  end  of  each  cut.  This  is  a(;(;omplished  by 
means  of  a  compression  spring. 

The  base  O  carrying  the  entire  cutter  slide  mechanism  can 
be  swung  around  and  set  to  any  angle  within  a  range  of  90 
degrees  and  is  locked  us  indicated.  This  base  is  carrif'd  on  a 
slide  I'  which  can  be  adjusted  back  and  forth  in  relation  to 
the  work  and  thus  greatly  increases  the  ('apacity  of  the  ma- 
chin(>.  The  work  arbor  is  held  in  a  slide  y,  which  is  adjust- 
abl(>  along  the  b(!d  by  a  screw  and  is  locked  in  the  desired 
position  by  the  wrench  shown.  The  rear  shaft  is  splined  so 
that  the  worm  meshing  with  dividing  wheel  E  can  accommo- 
date itself  to  the  position  of  the  wheel.  The  bracket  carrying 
the  cutter  slide  can  be  swung  around  to  different  angles,  mak- 
ing the  latitude  of  this  machine  practically  unlimited.  Bevel 
gears,  spur  gears,  worm-wheels,  etc.,  can  be  produced  with 
eciual  facility,  but,  of  course,  not  very  rapidly.  This  old  Whit- 
worth machine  is  still  in  use  for  cutting  worm-wheels  having 
angular   teeth — not  helical. 

The  Freeland  Gear  Cutter 

The  Freeland  gear  cutter  shown  in  Fig.  1,  when  originally 
built,  was  designed  with  the  idea  of  cutting  bevel  gears,  as 
well  as  spur  gears.  This  is  clearly  indicated  by  referring  to 
Fig.  1,  where  it  can  be  seen  that  the  cutter  slide  is  held  by 
trunnions  to  a  bracket  on  the  base  of  the  machine.  The  work 
arbor  remains  in  a  vertical  position  and  for  the  cutting  of 
various  bevel  gears  the  entire  head  carrying  the  cutter  slide 
is  set  over  to  the  desired  angle.  When  converted  into  an 
automatic  machine,  this  feature  was  eliminated  and  a  bracket 
A  as  shown  in  Fig.  2  was  provided,  being  fastened  to  the  cut- 
ter slide  bracket  and  also  to  the  bed  of  the  machine.  The 
mechanism  which  was  added  to  this  Freeland  machine  to  con- 
vert it  into  an  automatic  gear  cutter  is  extremely  complicated 
and  also  very  ingenious.  In  order  to  make  the  following 
description  clear,  it  probably  will  be  advisable  to  take  up  the 
additions  in  the  sequence  in  which  they  were  made. 
Automatic  Return  for  the  Cutter  Slide 

By  referring  to  Fig.  1  it  will  be  seen  that  power  is  trans- 
mitted to  this  machine  through  a  pulley  B  which,  through  the 
spur  gears,  drives  the  cutter  arbor  C.  On  the  shaft  directly 
in  line  with  the  pulley  is  a  worm  T)  that  meshes  with  a  heli- 


Fig.   4.     Close  View  showing  the  Indexing  Mechanism  located  under  the 
Table  which  has  been  removed 

cal  gear  on  the  vertical  shaft  E.  This  shaft  is  connected  by 
spur  gears  to  the  feed-screw  operating  the  cutter  slide.  On 
the  extreme  end  of  shaft  F  is  held  a  bevel  gear,  meshing  with 
another  bevel  gear  mounted  on  the  shaft  (i.  This  shaft, 
through  spur  gears,  also  connects  with  the  feed-screw 
operating  the  cutter  slide.  The  feed-screw  carries  a  double 
sliding  clutch  'N  which  is  brought  Into  engagement  with 
the  upper  and  lower  clutches,  and  thus  provides  a  means 
for  moving  the  cutter  slide  up  and  down.  The  downward 
movement  of  the  cutter  slide  is  accomplished  with  the  top 
clutch  directly  under  spur  gear  H,  while  the  lifting  of  the 
cutter  slide  is  accomplished  with  the  clutch  located  directly 
behind  the  spur  gear  I. 
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The  Automatic  Stop 
A  furtlier  development  in  the  Freelaiid  gear  cutting  niacliine 
In  connection  wltli  tlie  automatic  return  was  tlie  automatic 
stop  or  trip.  Tliis  stopped  tlie  downward  feeding  of  tlie  cutter 
slide  and  allowed  it  to  be  returned.  The  automatic  stop  con- 
sists of  an  adjustable  dog  J  which  is  lield  in  a  slot  In  the 
cutter  slide.  This  dog  Is  so  adjusted  that  it  comes  In  contact 
with  the  lever  K  when  the  cutter  slide  has  reached  Its  lowest 
predetermined  position.  As  the  fuU^ruin  lever  A'  on  which  the 
rod  L  is  resting  is  forced  out  by  the  adjustable  dog,  the  sup- 
port is  withdrawn  from  the  rod  L  allowing  it  to  be  forced  down 
by  a  compression  spring.  Now  rod  L  is  pivoted  to  the  yoke 
lever  M,  which  is  fastened  to  the  double  sliding  clutch  y  car- 
ried on  the  feod-s(Tew,  and  as  the  support  is  withdrawn  from 
this  rod,  the  sliding  clutch  is  brought  into  engagement  with 
tlic  lower  clutch,  which  is  rotated  as  previously  described  to 
return  the  cutter  slide  to  its  "up"  position.  As  the  cutter  slide 
ascends  adjustable  block  T  lifts  lever  M,  disengages  the  clutch, 
and  holds  lever  M  in  an  intermediate  position.  At  this  point 
in  the  operation  the  indexing  is  accomplished  by  hand,  after 
which  the  sliding  clutch  A'  is  engaged  with  the  upper  clutch 
and  the  cycle  of  operations  repeated. 

The  Automatic  Indexing  Mechaniem 
The  automatic  indexing  mechanism  added  to  the  Freeland 
gear  cutter  by  William  Hall,  while  having  been  changed 
slightly  from  its  original  design,  still  works  on  practically  the 
same  principle  as  when  first  completed.  As  can  be  seen  by  re- 
ferring to  Fig.  2,  the  indexing  mechanism  is  operated  by  a  uni- 
versal jointed  shaft  O  at  the  rear  of  the  machine.  This  is 
driven  from  the  gear  on  the  feed-screw  through  a  spur  gear 
and  clutches  P,  the  lower  one  being  fastened  to  the  top  part  of 
the  knuckle  jointed  shaft.  On  the  lower  member  of  the  knuckle 
jointed  shaft  is  held  a  spur  gear  meshing  with  another  spur 
gear  on  shaft  .S',  see  Fig.  4.  This  view  shows  the  mechanism 
of  the  machine,  the  top  guard  or  table  being  removed.  Shaft 
S  carries  a  worm  U  that  meshes  with  a  worm-wheel  held  to 
the  shaft  on  which  the  four-lobe  cam  V  is  mounted.  Shaft 
/S  rotates  continually — when  clutch  P  is  engaged — in  the  cor- 
rect relation  to  the  operation  of  the  cutter  slide,  allowing  the 
required  travel  of  the  slide  to  one-quarter  turn  of  the  shaft 
carrying  the  cam. 

As  one  of  the  lobes  on  this  cam  comes  into  contact  with  the 
roll  on  lever  Q.  it  forces  the  cam  IV  over,  bringing  it  in  coil- 


the  required  space  indexing.  This  indexing  mechanism  just 
outlined  was  that  devised  by  Mr.  Mall,  and  while  the  idea  as 
arranged  was  practical,  it  did  not  always  work  successfully 
and  considerable  work  was  spoiled  owing  to  the  failure  of  the 
locking  plunger  to  engage  with  the  notch  in  the  indexing 
disk  and  thus  secure  the  correct  indexing. 

Wlu'ii    the   indexing   iiiccliatilsin    just    described    was   added. 


Fig.    5.      Gear-ciittine    Machine    built    by    J.    W.    Wliitworth    &    Co.,    Mane 
This   was  tlio   First  Gear-cutting  Machine   purchased  by   R.    Hoi 

tact  with  roller  A'.  Tliis  roller,  in  turn,  is  connected  to  the 
indexing  plunger  that  fits  in  a  notch  in  the  index  wheel  Y. 
Now  as  cam  W  comes  in  contact  with  the  roller,  it  withdraws 
the  indexing  plunger  and  allows  the  index  disk  to  be  rotated 
through  bevel  gears  Z,  and  also  the  dividing  wheel  M  under 
the  machine,  see  Fig.  3,  to  be  rotated  by  the  change  gears  A„ 
the  proportioning  of  the  teeth  in  which,  are  such  as  to  give 


Fig.  6.     Master  Dividing  Wheel  and  One  of  the  Dividing  Wlieels  repro- 
duced from   it  on   the   Whitworth   Machine   shown   in    Fig.    5 

the  automatic  trip  for  returning  the  sliding  clutch  into  en- 
gagement with  the  top  clutch  to  feed  the  slide  down,  was  also 
provided.  This  automatic  trip  works  as  follows:  When  the 
cutter  slide  rises  and  sliding  clutch  iV  is  brought  into  an  in- 
termediate position  by  lever  M,  the  link  B,  (see  Fig.  2)  trans- 
mits a  movement  to  lever  C,,  bringing  the  clutch  P  into  en- 
gagement, and  starts  the  indexing  mechanism  operating.  The 
vertical  shaft  on  which  clutch  P  is  held  carries  a  worm  D, 
which  meshes  with  the  spur  gear  A',.  The  shaft  carrying 
this  spur  gear  also  holds  a  cam  similar  in  shape  to  that  shown 
at  V  in  Fig.  4.  This  cam  guards  against  improper  indexing 
in  the  same  manner  as  the  device  put  on  the 
Whitworth  machine  shown  in  Fig.  5. 

As  the  indexing  operation  nears  comple- 
tion, cam  f\  held  on  the  vertical  shaft  comes 
in  contact  with  a  bell-crank  lever,  not  shown. 
This  lever  lifts  a  latch  supporting  lever  G„ 
allowing  the  latter  to  be  pulled  down  by  the 
spring  //,  and  thus  disengages  clutch  P.  At 
this  instant  the  cam  at  the  rear  of  spur  gear 
/•;,  comes  into  position  and  raises  the  lever 
M.  engaging  the  sliding  clutch  A'  with,  the 
top  clutch  to  feed  the  cutter  slide  down 
again. 

Automatic  Safety  Device 
In  order  to  provide  against  improper  In- 
dexing of  the  work,  Joseph  Buckley  put  on 
a  safety  device  that  automatically  stops  the 
downward  feed  of  the  cutter  slide,  should 
the  indexing  mechanism  fail  to  operate 
properly.  This  safety  device  is  indicated  in 
Fig.  1,  and  consists  of  a  rod  /,  which  is  held 
to  the  slide  carrying  the  indexing  locking 
plunger.  This  rod  through  a  bell-crank 
lever  operates  rod  R,  which  carries  a 
tooth  clutch  on  its  upper  end.  Now 
*  ^°-  when    the    locking    plunger    fails    to    locate 

properly  in  the  indexing  disk,  rod  7,  is  forced  back,  trans- 
mitting an  upward  movement  to  the  rod  K  and  engaging  the 
tooth  clutch  with  the  gear  J,.  Gear  /,  is  rotated  by  a  gear 
held  on  the  feed-screw,  when  the  latter  is  being  operated,  and 
as  the  clutch  is  engaged  the  rod  R  is  revolved.  On  the  lower 
end  of  rod  R  Is  a  one-lobe  cam  which  conies  in  contact  with 
lever  K,  forcing  It  out  and  withdrawing  the  support  from  rod 
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L —  thus  clisi'iiKiiKiiig  tlic  cliittih  JV  and  HtoppinK  tin;  downward 
lUovouK'nl  of  the  cutter  slide.  As  levor  M  drops,  the  clutch  A' 
Is  held  In  an  Intermediate  position  by  the  adjustable  rod  T, 
which  comes  in  contact  with  tlie  projection  on  the  lever. 

The  Romodeled  Freeland  Gear  Cutter 
In  1883  and  1884  R.  Hoe  &  Co.  built  six  machines  patterned 
after  the  Freeland  machine,  improved  upon  by  William  Hall 
and  Joseph  Buckley.  One  of  these  improved  machines  is 
shown  in  Fig.  3,  and  as  can  be  seen  upon  reference  to  it  and 
that  shown  in  Fig.  1,  very  little  change  has  been  made  except 
in  a  slight  remodeling  of  the  automatic  safety  device,  to  pro- 
vide against  improper  indexing.  Six  of  the  seven  index  wheels 
cut  as  previously  described  were  used  on  these  machines, 
one  wheel  being  kept  as  a  reference  wheel.  The  driving  belt 
is  kept  in  contact  with  the  pulley  by  means  of  an  adjustable 
countershaft  operated  by  a  weight  fastened  to  wire  ropes  that 
run  over  pulleys  attached  to  a  post.  These  remodeled  ma- 
chines are  still  doing  good  work  in  R.  Hoe  &  Co.'s  shops, 
and  while  they  are  not  such  rapid  producers  as  machines  of 
present-day  design,  they  show  to  a  remarkable  extent  the 
ingenuity  of  those  instrumental  in  their  development.    As  an 


Tig.   7.     Illustration  showing  how  the   Blocks  on   the  Master  Dividing 
Wheel  shown  in  Fig.   6  were  made  and  held  in  Place 

indication  of  the  desire  of  this  company  to  keep  in  step  with 
the  progress  made  in  gear  cutting,  it  might  be  mentioned 
that  the  present  equipment  for  this  work  includes  Lees- 
Bradner  bobbing  machines,  Gleason  two-tool  bevel  gear  gen- 
erators, and  Brown  &  Sharpe  automatic  gear  cutters. 

In  closing  the  writer  wishes  to  think  Mr.  Edwin  J.  Peirce, 
production  manager,  for  permission  to  take  the  photographs 
presented,  and  also  Mr.  James  D.  Lamond,  tool-room  foreman, 
for  the  details  concerning  the  interesting  development  of  these 
automatic  gear  cutting  machines. 

KNURLS  FOR  KNURLING  IN  THE  LATHE 

The  knurls  commonly  used  for  lathe  work  have  spiral  teeth 
and  ordinarily  there  are  three  classes  known  as  coarse,  me- 
dium and  fine.  The  medium  pitch  is  generally  used.  The 
teeth  of  coarse  knurls  have  a  spiral  angle  of  36  degrees  and 
the  pitch  of  the  knurled  cut  (measured  parallel  to  the  axis 
of  the  work)  should  be  about  8  per  inch.  For  medium  knurls, 
the  spiral  angle  is  29  degrees,  30  minutes  and  the  pitch 
measured  as  before,  is  12  per  inch.  For  fine  knurls,  the  spiral 
angle  is  25  degrees,  45  minutes,  and  the  pitch,  20  per  inch. 
The  knurls  should  be  about  %  inch  in  diameter  and  %  inch 
wide;  when  made  to  these  dimensions,  coarse  knurls  have  34 
teeth,  medium,  50  teeth,  and  fine  knurls,  80  teeth.  To  pre- 
vent forming  a  double  set  of  projections  when  knurling,  feed 
the  knurl  in  with  considerable  pressure  at  the  start,  and  then 
partially  relieve  the  pressure  before  engaging  the  power  feed. 
Use  oil  when  knurling. 


CUTTING   INTERNAL    GEAR   TEETH   ON   A 
VERTICAL   SHAPER 

An  internal  gear  cutting  proposition  that  would  puzzle 
many  machinists  is  the  one  illustrated  in  Fig.  1,  which 
shows  a  brass  casting,  approximately  five  inches  internal 
diameter,  within  which  ninety  gear  teeth  of  twenty  pitch 
were  required  to  be  cut.  This  work  could  easily  be  handled 
on  a  Fellows  gear  shaper  if  it  were  not  for  the  fact  that  a 
projecting  boss  extended  into   the  ring,  thus  preventing  the 


Fig.    1.     The  Ring  in  which  the  Internal  Teeth  were  cut 

use  of  a  circular  gear  cutter.  At  the  Rhodes  Mfg.  Co.'s  shop 
in  Hartford,  Conn.,  where  this  job  was  handled,  the  work 
was  done  upon  a  Rhodes  vertical  shaper.  The  shaper  with 
the  work  on  it  is  illustrated  in  Fig.  2,  from  which  it  will 
be  seen  that  the  casting  was  mounted  upon  the  circular 
table  with  the  work  centrally  located.  The  tool  used  was 
of  the  shape  indicated  by  the  dotted  lines  extending  around 


Fig.    2.     Cutting  the   Teeth  on  a   Rhodes  Vertical  Shaper 

the  first  two  teeth  at  the  left  of  the  boss  shown  in  Fig.  1. 
The  tool  was  first  set  so  as  to  cut  the  first  two  teeth  from 
the  boss.  The  complete  depth  of  cut  was  not  taken  with  one 
stroke,  but  the  work  was  fed  out  gradually  to  the  tool  by 
means  of  the  hand  cross-feed.  After  the  first  two  teeth  were 
cut  the  work  was  withdrawn  from  the  tool,  the  circular  table 
indexed  to  the  correct  pitch  and  the  work  fed  in  again  to 
cut  the  third  tooth.  This  operation  was  repeated,  finishing 
one  tooth  at  a  time  until  the  entire  ninety  teeth  were  fin- 
ished. The  second  tooth  on  the  cutting  tool  acted  as  a 
spacer  and  prevented  the  tool  from  springing  away.  The 
handling  of  a  job  of  this  kind  is  quite  novel.  C.  L.  L. 
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DATA  ON  THE  DESIGN  OF  ROOF  TRUSSES  ARRANGED  IN  CONVENIENT  FORM  FOR  THE  DESIGNER 

BT  CARL,  E.  SCHIRMRRi 


The  current  Data  Sheet  Supplement  gives  stress  coefBclents 
for  various  types  of  roof  trusses  and  for  different  numbers  of 
panels  for  each  type  of  truss.  The  term  "panel"  means  one 
of  the  spaces  into  which  the  upper  chord  of  the  truss  Is  divided. 
In  all  cases  the  loading  is  assumed  to  be  uniform  and  the 
stress  in  any  member  of  a  roof  truss  ia  obtained  by  multi- 
plying the  panel  load  by  the  coefficient  for  the  member  in 


Fip.   1. 


wind  load  is  not  considered;  for  a  roof  truss  uniformly 
loaded  and  also  carrying  a  uniform  wind  load;  for  the  saw- 
tooth type  of  roof  truss  uniformly  loaded. 

Fig.  1  shows  the  frame  diagram  for  an  eight-panel  Fink  roof 
truss  in  which  the  distribution  of  the  load>  is  indicated,  and 
also  the  stress  diagram  for  this  truss  which  is  drawn  to  a 
scale  equal  to  1  inch  =  1000  pounds.     The  stress  diagram  la 

drawn    for   one-half   the    truss,    the 

other  half  being  similar  owing  to 
the  uniform  loading  of  the  truss. 
The  stress  diagrams  which  were 
drawn  to  derive  the  results  pre- 
sented in  the  Data  Sheets,  were  laid 
out  for  the  whole  truss.  The  sys- 
tem of  notation  or  lettering  is  such 
that  any  member  lies  between  two 
letters.  Thus  Aa  signifies  the  top 
chord  member  in  the  first  panel  on 
the  left-hand  end  of  the  truss  as 
shown  in  Fig.  1. 

After  drawing  the  stress  dia- 
grams, the  results  were  scaled  off 
and  these  results  were  pointed  oft 

Frame  and  Stress  Diagrams  for  Eieht-panel  Fink  Hoof  Truss  j^     ^jj^gg     decimal     placeS      (divided 
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question.  These  coefficients  were  obtained  by  graphical 
analysis.  This  method  has  the  double  advantage  of  being 
rapid  and  at  the  same  time  showing  any  error  which  may  have 
been  made,  as  the  stress  diagram  must  close  if  it  has  been 
properly  drawn. 

It  is  not  the  intention  of  this  article  to  explain  the  prin- 
ciples of  graphical  statics  but  merely  to  present  data  on  the 


by  1000),  thus  obtaining  the  stress  in  any  member 
for  a  panel  load  of  one  pound.  For  example,  in  the  stress 
diagram  shown  in  Fig.  \,  Aa  represents  7000  pounds  for  a 
panel  load  of  1000  pounds.  The  stress  for  a  panel  load  of  one 
pound  is  therefore  7000  divided  by  1000  =  7.000.  This  value 
will  be  found  in  the  table  for  the  eight-panel  Fink  roof  truss 
in  the  column  for  30  degree  pitch.     It  follows  that  for  any 


REACTIONS 
Ri  =  C00O  POUNDS  VERTICAL  LOAD  ONLY 
R.j  =  C000   POUNDS  VERTICAL  LOAD  ONLY 
Rj-45S0  POUNDS  WIND  LOAD  ONLY 
R;-l~30  POUNDS  WIND  LOAD  ONLY 
PITCH   OF  TRUSS-30  DEGREES 


STRESS  DIAGRAM 

WIND  LOAD 
LEFT  HAND  SIDE 


STRESS  DIAGRAM 

WIND  LOAD 
RIGHT  HAND  SIDE 


Fi^.    2,     Frame  and  Stress  Diagrams 

design  of  roof  trusses  in  a  convenient  form  for  use  by  a  de- 
signer who  is  not  frequently  called  upon  to  handle  work  of 
this  kind.  In  order  to  give  a  brief  description  of  the  method 
by  which  these  Data  Sheets  were  computed,  a  frame  diagram 
and  a  stress  diagram  are  presented  for  three  characteristic 
cases,  i.  e.,  for  a  roof  truss  uniformly  loaded  but  where  the 


*  Wltb  DaU  Sheet  Sapplement. 

\  AddrcBB:  lliSS  Indiana  Ave.,  Toledo,  Ohio. 


for  Twelve-panel  Fan  Roof  Truss 

panel  load  the  stress  In  a  given  member  can  be  found  by 
multiplying  the  panel  load  by  the  coefficient  for  that  member. 
The  character  of  the  stress  (whether  tension  or  compression) 
will  be  found  in  the  second  column  of  the  Data  Sheets.  It 
should  be  thoroughly  understood  that  in  deriving  these  results, 
all  of  the  panel  loads  were  regarded  as  being  equal  and  acting 
simultaneoualy. 
Fig.  2  shows  the  frame  diagram  for  a  twelve-panel  fan  type 
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roof  truss  carryiiiK  a  uniformly  distributed  vortical  load  and 
a  uniform  wind  load.  It  should  be  rememborod  that  all  of 
these  loads  do  not  act  at  the  same  time,  but  they  are  shown 
in  this  way  In  the  diagram  to  save  space.  The  same  state- 
ment applies  to  the  reactions.  R,  Is  only  for  vortical  loads; 
If.  is  of  a  diflereni  amount  for  the  vertical  and  the  wind  loads, 
but  is  always  in  Hie  same  direction;  «.,  is  the  reaction  for  the 
left-iiand  wind  load  only;  and  If,  is  the  amount  of  the  fixed-end 
reaction  for  tlie  wind  load  on  the  free  end  side  of  the  truss. 
A  typical  stress  diaRram  for  the  vertical  load  is  sliown  in 
this  illustration,  and  it  will  be  remembered  that  the  method 
of  constructing  such  a  diagram  was  discussed  in  connection 
with  the  eight-j)anel  Kink  type  of  roof  truss. 

Referring  to  Table  I  it  will  l)e  seen  that  two  tables  are  given 
-  one  for  the  wind  load  and  the  other  for  the  vertical  load, 
Tlic  results  set  forth  in  these  tables  are  for  the  wind  on  the 
left-hand  side  of  the  truss  which  is  considered  fixed  or  sta- 


Yig.  3.     Frame  and  Stress  Diagrams  for  Four-panel  Sawtooth  Roof  Truss 

tionary  while  the  opposite  end  is  considered  free.  Stress  dia- 
grams for  the  wind  load  on  the  fixed  end  side  and  on  the  free 
end  side  are  also  given  in  Fig.  2.  The  reaction  R.,  for  the  free 
end  is  always  vertical,  whereas  reaction  R^,  which  is  for  the 
wind  load  on  the  left-hand  side  of  the  truss,  is  at  an  angle. 
The  direction  of  this  reaction  is  determined  from  the  stress 
diagram  for  the  wind  load  on  the  left-hand  side  of  the  truss 
and  corresponds  to  the  direction  of  the  line  OH.  The  reaction 
If.,  due  to  the  left-hand  wind  load  is  shown  by  the  vertical  line 
//./  both  in  direction  and  magnitude.  The  fixed  end  reaction 
R,.  due  to  the  right-hand  wind  load.  Is  given  by  the  line  FH 
in  the  stress  diagram  for  wind  load  on  the  right-hand  side. 

By  comparing  the  respective  diagrams  for  the  wind  loads 
on  the  two  sides  of  the  truss,  It  will  be  seen  that  the  stress  in 
the  lower  chord  members  Is  greater  with  the  wind  blowing  on 
the  fixed  end  or  left-hand  side.  With  the  wind  load  on  the 
fixed  end,  the  members  Gj,  Gm,  jk,  kl,  Im,  mn,  np,  pr,  and  rs 
are  not  subjected  to  stress  and  consequently  take  no  part  In 
carrying  the  load — that  is  theoretically.  The  same  members 
on  the  opposite  side  of  the  truss  and  In  the  same  relative  posi- 
tion, are  Inactive  when  the  wind  acts  upon  the  right-hand  or 
free  end.  The  members  Gh,  clH  and  aH  are  likewise  found  to 
be  without  stress  as  far  as  right-hand  wind  load  Is  con- 
cerned. As  the  truss  must  be  proportioned  for  the  maximum 
stresses  and  as  the  stresses  due  to  wind  load  are  greater  with 
the  wind  acting  upon  the  fixed  end  (in  this  case  the  left- 
hand  end)  the  coefficients  given  in  the  Data  Sheets  are  for 
the  maximum  stress.  Many  engineers  assume  an  equivalent 
vertical  load  to  take  care  of  the  wind  load  and  add  such  a  load 
to  the  loads  due  to  the  weight  of  the  roof,  to  snow  on  the  roof 
and  to  the  weight  of  the  truss  itself. 

In  explaining  the  design  of  trusses  for  the  sawtooth  type 
of  roof,  the  four-panel,  .30-degree  truss  Is  taken  as  an  example. 
Fig.  ?,  shows  the  frame  diagram  for  this  truss.  In  which  It  will 
be  seen  that  uniform  loading  Is  assumed.  The  panels  A,  B,  C 
and  I)  are  equal;  hence  the  loads  at  AB,  BC  and  CD  represent 
the  load  carried  by  one  panel,  i.  c,  1000  pounds.  The  load  XA 
at  the  left-hand  end  Is  equal  to  one-half  of  the  panel  load. 
It  will  be  seen  that  the  panel  E  Is  longer  than  the  other 
panels  and  hence  It  carries  a  larger  load;  the  load  DE  was 
assumed  to  be  made  up  of  one-half  the  panels  D  and  E  which 
amounts  to  1660  pounds.  The  load  EF  at  the  right-hand  end 
of  the  truss  is  equal  to  one-half  the  panel  load  E  or  1160 
pounds.  It  should  be  noted  that  the  coefficients  given  for 
these  loads  are  1.66  and  1.16  respectively,  from  which  it  will 
be  seen  that  with  a  given  load  at  AB,  BC  or  CD,  which  are 


equal,  the  load  at  l)E  or  /•;/•'  can  bo  easily  obtained  by  multi- 
plying their  respective  coefflcients  by  that  load. 

The  height  of  the  tr\iss  Is  taken  as  the  vertical  distance 
from  the  bottom  <-hord  to  a  projection  of  the  top  chord  and 
the  member  f/F  makes  an  angle  of  90  degrees  with  the  top 
chord.  The  reactions  are  calculated  l)y  the  method  of 
moments.  The  left-hand  reaction  If,  is  i!X(»()  pounds,  and  the 
right-hand  reaction  If.^  Is  3520  pounds.  It  will  be  well  to  note 
that  th(^  coefflcients  given  in  the  Data  Sheet  are  2.8  for  If,  and 
3.52  for  /^.  Multiplying  these  factors  by  the  load  at  either 
AB,  BC  or  CI),  gives  the  respectiv(>  reactions. 

A  stress  diagram  for  this  type  of  roof  truss  is  illustrated 
in  Fig.  3.  Referring  to  the  Data  Sheet  it  will  be  seen  that  the 
stress  coefficij'Ut  for  the  member  A(i  in  the  30-degree  pitch 
(u)lumn  is  4.60.  Multiplying  the  load  at  AB,  which  Is  1000 
pounds  in  this  case,  by  this  factor  gives  a  stress  of  4600 
pounds,  the  member  being  under  compression.  The  angle  /) 
is  the  inclination  of  the  top  chord  to  the  bottom  chord. 

In  all  types  of  roof  trusses,  except  the  sawtooth,  the  pitch 
is  obtained  from  the  following  formula: 
height 

Pitch  -= 

span 
In  the  case  of  the  sawtooth  type  of  roof  truss  the  pitch  is 
as  follows: 

height 

Pitch  = 

2  X  span 
Therefore,  the  height  of  the  truss  Is  obtained  by  multiply- 
ing the  pitch  by  the  span  or  by  twice  the  span,  according  to 
the  type  of  truss  linder  consideration.  The  height  can  be 
readily  found  by  means  of  the  preceding  formulas  for  pitches 
of  1/3,  14.  and  1/5  but  for  the  30-degree  pitch  this  Is  not 
the  case.  To  find  the  height  of  a  30-degree  pitch  truss,  the 
following  formula  is  used: 

span 

Height  = X  tan  30  degrees. 

2 
The  use  of  this  Data  Sheet  Supplement  should  prove  of  par- 
ticular value  In  starting  upon  the  design  of  a  new  building 
when  it  Is  desirable  to  compare  the  relative  economy  of  sev- 
eral different  types  of  roof  trusses. 

*  *     * 

DRILLING  HOLES  IN  GLASS 

There  are  several  methods  of  drilling  holes  in  glass.  For 
holes  of  medium  and  large  size,  use  brass  or  copper  tubing, 
having  an  outside  diameter  equal  to  the  size  of  hole  required. 
Revolve  the  tube  at  a  peripheral  speed  of  about  100  feet  per 
minute,  and  use  carborundum  (80  to  100  grit)  and  light  ma- 
chine oil  between  the  end  of  the  pipe  and  the  glass.  Insert 
the  abrasive  under  the  drill  with  a  thin  piece  of  soft  wood 
to  avoid  scratching  the  glass.  The  glass  should  be  supported 
by  a  felt  or  rubber  cushion,  not  much  larger  than  the  hole 
to  be  drilled.  If  practicable.  It  Is  well  to  drill  about  half  way 
through  and  then  turn  the  glass  over  and  drill  down  to  meet 
the  first  cut.  Any  fin  that  may  be  left  in  the  hole  can  be 
removed  readily  with  a  round  second-cut  file  wet  with  tur- 
pentine. For  comparatively  small  holes,  a  solid  drill  is  often 
used.  Use  steel  rod  or  an  old  three-cornered  file,  grinding  the 
end  to  a  long  tapering  triangular  shaped  point.  Grip  the  drill 
in  a  chuck  and  rotate  rapidly.  Use  a  mixture  of  turpentine 
and  camphor  as  a  lubricant.  Holes  up  to  about  14  inch 
diameter  can  readily  be  drilled  in  glass  with  a  flat  drill  which 
has  been  hardened  in  sulphurous  acid,  a  mixture  of  turpentine 
and  camphor  being  used  as  a  lubricant. 

*  *     * 

The  year  1912  was  a  record  one  as  respects  German  ex- 
port and  import  trade.  During  that  year,  the  value  of  the 
exports  amounted  to  about  $2,250,000,000  and  the  Imports  to 
about  $2,675,000,000,  so  that  the  sum  total  of  Imports  and  ex- 
ports came  close  to  five  billions.  In  many  other  respects, 
1912  was  a  record  year  in  German  industries.  The  tonnage 
of  merchant  vessels  constructed  in  German  shipbuilding  yards 
was  over  375,000  tons,  an  increase  of  nearly  50  per  cent  over 
that  in  1911.  In  the  export  trade,  the  United  Kingdom  was 
the  greatest  customer  of  Germany, 
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THE   HOLLERITH  TABULATING   MACHINE  IN  THE   BUSINESS  OFFICE 


A  RA.PID  MEANS  OF  COMPILING 

BY  S.  O. 

Statistics  csst'iitial  to  tho  iiitolliKont  consideration  of  every 
manufacturing  or  selling  proposition  must  be  compiled  (|uickly 
and  tabulated  promptly  if  they  are  to  be  of  value.  Information 
of  value  today  is  often  valueless  next  week. 

The  president  of  a  large  steel  company  called  suddenly  for 
an  analysis  of  the  sales  for  the  preceding  five  years.  The  next 
morning  he  had  the  complete  analysis  for  the  three  most  recent 
years.  But  as  it  would  have  taken  a  whole  month,  with  a  con- 
siderable increase  in  the  accounting  force,  to  give  him  the 
other  two  years,  he  accepted  the  three  years  then  instead  of 
five  years  a  month  later.  The  reason  for  this  is  simple.  Hol- 
lerith tabulating  machines  and  cards  had  been  used  for  three 
years;  prior  to  that  reports  were  all  in  loose-leaf  form,  and  the 
work  of  compiling  the  special  report  would  have  involved 
going  to  original  sources  and  working  over  every  piece  of  in- 
formation from  start  to  finish.  By  the  Hollerith  system, 
punched  card.s  are  used  which  sort,  classify,  and  aggregate  the 
amounts  recorded,  in  any  manner  desired  and  practically  auto- 
matically.    This  method  of  transferring  records  to  cards,  and 
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Card    for    Two    Operations    from 
are    punched 


vhich    Statistical    Cards 


tlien  analyzing  the  records,  is  capable  of  positive  proof  for 
correctness.  It  gives  results  which  are  available  for  reports 
immediately  after  closing  business  daily,  weekly  or  monthly, 
as  required.  Figures  may  be  obtained  by  this  means  within  a 
few  hours,  where  formerly  weeks  were  needed.  They  may  be 
obtained  in  much  greater  detail  and  at  an  expense  far  less  than 
that  of  getting  such  complete  results  in  any  other  way. 

The  system  is  used  in  factories  of  all  sorts,  in  steel  mills,  by 
insurance  companies,  by  electric  light  and  traction  and  tele- 
phone companies,  by  wholesale  merchandise  establishments 
and  department  stores,  by  textile  mills,  automobile  companies, 
numerous  railroads,  municipalities  and  state  governments. 
It  is  used  for  compiling  labor  costs,  efficiency  records,  distri- 
bution of  sales,  internal  requisitions  for  supplies  and  materials, 
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Fig.    2.     Statistical   Card   punched   for  First   Operation   on  Time   Card 

production  statistics,  day  and  piece  work.  It  is  used  for  an- 
alyzing risks  in  life,  fire  and  casualty  insurance,  for  plant 
expenditures  and  sales  of  service,  by  public  service  corpora- 
tions, for  distributing  sales  and  cost  figures  as  to  salesman,  de- 
partment, customer,  location,  commodity,  method  of  sale,  and 
in  numerous  other  ways.  The  cards,  besides  furnishing  the 
basis  for  regular  current  reports,  provide  also  for  all  special 
reports  and  make  it  possible  to  obtain  them  in  a  mere  frac- 
tion of  the  time  otherwise  required. 

The  analyses  and  reports  are  obtained  by  means  of  cards, 


AND  TABULATING  STATISTICS 

KOON* 

punched  according  to  a  code  representing  certain  fundamcnlal 
facts,  and  then  run  through  two  automatic  machines.  Tliese 
first  assort  the  cards  according  to  a  predetermined  arrange- 
ment; then  having  obtained  the  grouping  desired,  they  record 
details  and  totals  on  counters  from  which  they  are  taken  off  to 
blanks    suitably    prepared.     Electric    contacts,    made    when    a 
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Fig.    3.     Statistical  Card   punched   for  Second   Operation  on   Time   Card 

punched  hole  in  the  card  passes  over  a  brush  terminal  in  the 
a;  pa-atus,  produce  the  a:tion  of  either  machine  in  so  certain 
and  positive  a  manner  that  far  fewer  errors  are  made  than 
by  any  method  of  hand  analysis.  The  cards  can  be  griuped 
to  give  any  possible  result,  and  can  be  resorted  and  tabulated 
any  number  of  times.  The  ability  of  these  machines  to  handle 
this  sort  of  analysis  satisfactorily  lies  in  their  power  to  count 
combined  facts.  Each  counter  adds  a  different  set  of  figures. 
One  machine  tool  builder  uses  this  system  for  compiling 
costs,  analyzing  payroll,  sales  and  shipments,  keeping  track 
of  materials,  and  hence,  compiling  a  perpetual  inventory.  The 
possibilities  of  its  use  are  said  to  be  almost  untold.  An  elec- 
tric service  company,  by  adjusting  the  sorting  machines  tO' 
sort  cards  by  car  numbers,  obtains  the  aggregate  shop  cost  in 
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Another    Statistical    Card    punched    from    a   Different 
Set  of  Specifications 


•.\.lHr<ss:   170  Summer  St.,    Boston,   Mass 


labor  and  material  during  any  given  time  and  for  each  car 
automatically  and  quickly.  Fig.  1  shows  a  shop  time  card 
made  out  for  two  operations,  and  Figs.  2  and  3  show  the  sta- 
tistical cards  punched  from  this  record  at  the  end  of  the  week 
or  month  for  distributing  costs,  etc.  Following  through  the 
punching  of  the  card  in  Fig.  2  from  the  information  given  on 
the  time  card  for  the  first  operation.  Fig.  1,  it  will  be  seen  that 
the  day  has  been  punched  as  3,  the  month  as  7,  the  department 
as  5,  the  car  number  as  97.6,  kind  of  work  as  34  (work  code), 
shop  order  as  631,  work  order  as  32-13,  the  employe  as  466, 
hours  as  6.5  and  amount  as  195  ($1.95).  In  the  same  way  in- 
formation for  the  second  operation  is  punched  on  the  card 
shown  in  Fig.  3.  Fig.  4  shows  a  card  punched  from  a  differ- 
ent set  of  specifications.  If  the  cost  of  any  special  kind  of 
work,  such  as  winding  field  coils,  is  desired,  this  can  be  ob- 
tained in  the  same  way  by  running  the  cards  through  tlie 
machine  again  after  setting  it  to  catch  and  record  that  item. 
Set  in  still  another  way,  the  time  spent  by  any  employe  upon 
any  particular  class  of  work  or  upon  all  kinds  of  work  can 
be  obtained. 

The  auditor  of  the  Board  of  Education  of  New  York  City 
recently  prepared  his  budget,  covering  an  expenditure  for  1913 
of  forty  million  dollars,  from  Hollerith  cards  which  had  been 
punched  as  a  record  of  previous  disbursements.     One  of  the 
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traiisi'Diiliiu'iUal  rallroiul.s  lliul.s  It  iioccssary  to  refer  repeatedly 
to  traITU-  statistics  in  connection  with  rate  litigation  and  kin- 
dred subjects.  The  volume  of  traffic  is  sudi  tliat  complete  re- 
ports could  not  be  obtained  without  enormous  cost  in  both 
time  and  money,  except  for  the  fact  tiiat  all  traffic  statistics 
are  analyzed  regularly  by  means  of  the  tabulating  system. 
This  road  estimates  that  present  results  in  routine  work  with- 
out the  aid  of  the  machines  would  cost  from  M)  to  75  per  cent 
more  than  at  present. 

In  any  shop,  by  punching  cards  direct  from  employes'  time 
tickets,  payrolls  can  be  made  up  quickly  and  shop  costs  com- 
piled easily,  which  must  agree  absolutely  with  the  payrolls. 
From  these  cards,  job  costs  to  the  finest  detail  can  be  figured 
promptly,  and  comparisons  of  men  and  work  made.  For  every 
classification,  whether  part  of  the  current  analysis  or  of  a 
subsequent  special  report,  one  and  the  same  batch  of  cards  is 
used  over  and  over  again,  without  any  recopying  of  original 


Fig.  6.     Southern  Pacific  R.  E.  Co.,  San  Francisco.     Twelve  tatiulating 

machines   are   required   to    perform    the   traffic   and   other 

analyses  on  this  railway  system 

entries.     There   is  thus  no  possibility   of  repeated   errors  or 
transposition  of  figures;  nor  can  any  figure  be  used  twice. 

The  cards  are  made  in  two  sizes,  each  with  two  widths  of 
column  spacing.  As  the  location  of  the  column  on  the  card 
determines  the  location  of  the  column  in  the  counter  upon 
•which  the  result  is  finally  recorded,  the  machines  are  neces- 
sarily arranged  to  fit  the  card  adopted.  The  long  or  full  sized 
card  will  accommodate  37  wide-spaced  or  45  narrow-spaced 
columns;  the  smaller  card  will  take  27  or  34  columns.  In  the 
actual  application  to  the  card  it  is  not  simply  a  question  of  the 


Figr.    6.     Southern    Pacific    R.    R.    Co.'s    Card    Punching    Department. 

The  extent  of  the  use  of  this  system  hy  a  railroad  is  indicated 

by  the  number  of  girls  employed  in  punching  cards 

notation  of  numbers  and  figures  on  the  card,  but  of  the  indi- 
cation of  those  symbols  by  means  of  perforations  at  measured 
distances  from  the  top,  bottom  and  ends  of  the  card.  The  key 
punch  used  to  perforate  the  cards  accords  with  the  card  di- 
mensions and  the  column  spacing.  It  may  be  considered  the 
writing  instrument.  The  rate  of  punching  varie?  materially 
with  the  amount  of  information  carried.  It  is  more  rapid 
than  ordinary  card  writing  or  the  usual  speed  of  journalizers 


or  entry  clerks.  Depending  upon  the  numb<;r  of  holes  punched, 
cards  ar<!  prepared  by  seasoned  operators  at  the  rate  of  1500 
to  4000  p(!r  day,  the  average  output  being  not  far  from  2500. 
Many  items  are  repeated  from  one  card  to  the  next.  This  Is 
particularly  true  of  dates,  departments,  classes  of  transaction, 
origin  of  business,  etc.    To  avoid  punching  these  individually, 
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Fig.  7. 


Carnegie  Steel  Co.,  Pittsburg.     Two  sorting  machines  at  work 
sorting   cards   at   the   rate    of   250   per    minute    each 


a  gang  punch  is  used  for  multiple  punching.  This  will  punch 
a  dozen  or  fifteen  cards  at  once  and  covers  nine  or  ten  items 
on  each  card. 

In  nearly  all  cases,  mechanical  sorting  is  necessary  before 
the  cards  can  be  used  in  the  tabulator  to  obtain  the  required 
analysis.     The  sorting  machine  is  used  for  the  arrangement 
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Fig.  8.  Cleveland  Electric  Illuminating  Co.  A  complete  statistical  imit 
— two  key  punches  at  left,  sorting  machine  in  corner,  tabulator  in  center, 
and   gang  punch   at  right  in  front  of   card   cabinet 

and  rearrangement  of  the  cards  into  orderly  groups,  such  as 
by  states,  by  agencies,  by  style  of  job  or  color  of  the  product 
under  analysis.  The  cards  are  sorted  at  a  speed  of  about  250 
per  minute  into  pockets  or  boxes  in  the  machine,  each  corre- 
sponding to  one  row  on  the  cards.  This  is  done  for  a  single 
column  at  a  time.  Owing  to  the  necessity  of  handling  the 
cards,  this  rate  of  speed  is  cut  down  "narkedly  in  a  day's  run. 

When  the  sorting  has  once  beeii  done,  the  cards  are  run 
through  for  tabulation,  obtaining  such  totals  as  are  necessary. 
If  any  further  sorting  is  required  the  same  set  of  cards  which 
has  been  run  through  the  tabulator  is  again  put  into  the 
sorting  machine,  resorted  in  accordance  with  some  other 
classification,  and  again  run  through  the  tabulator.  The 
tabulator  carries  from  two  to  five  counters,  each  having  from 
one  to  seven  magnets.  Each  counter  may  therefore  add 
numbers  with  from  one  to  seven  digits. 

The  tabulating  machine,  electrically  controlled  and  mechan- 
ically operated,  adds  the  numerical  amounts  up  to  a  maximum 
of  thirty-flve  columns  at  a  time.  The  operating  speed  is  150 
cards  per  minute.  In  the  five-counter  machine,  750  individual 
items  may  be  added  in  one  minute. 
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CLEANING  WORK-RECEIPTS  FOR  PRODUCING  DIFFERENT  COLORS-OXIDIZINO-MOTTLINO 

BY   K.   F.  LAKEt 


Man  Is  so  much  a  product  of  nature  that  mere  light  and 
shade,  or  white  and  blaclt,  are  only  pleasing  for  a  time.  To 
fully  satisfy  his  natural  desires,  man's  vision  must  be  stimu- 
lated by  views  of  different  colors  and  various  combinations 
thereof.  To  look  upon  one  color  continuously  is  one  of  the 
most  tiresome  things  he  can  do,  as  it  affects  his  entire  nervous 
system.  This  has  led  to  the  coloring  of  metals,  and  to  pro- 
ducing many  beautiful  effects  in  place  of  the  natural  color 
of  the  metal  which  may  become  repulsive  from  being  seen 
too  frequently. 

In  thickly  inhabited  sections  a  great  deal  of  coal  gas  is 
burned.  More  or  less  of  the  products  of  combustion  together 
with  the  gases  arising  from  the  manufacture  of  other  ma- 
terials stay  in  the  atmosphere  and  give  to  brass  and  bronze 
objects  a  dark,  dirty  color  by  attacking  their  surfaces.  The 
o.xygen  and  moisture  in  the  atmosphere  also  give  these  metals 
or  alloys  a  disagreeable  color.  Hence  coloring  or  coating  is 
also  resorted  to  for  the  purpose  of  enhancing  and  preserving 
the  original  beauty  of  the  metal.  Sometimes  rich  and  beauti- 
ful browns  and  greens  are  produced  on  copper  alloys  that 
have  been  subjected  to  atmospheric  conditions  for  years- 
Therefore  these  conditions  have  been  studied  and  chemical 
means  have  been  found  for  producing  the  colors  quickly  and 
on  a  coifimercial  scale. 

Copper  is  more  susceptible  to  coloring  processes  and  ma- 
terials than  any  of  the  other  metals,  and  hence  the  alloys 
containing  large  percentages  of  copper  are  readily  given 
various  shades  of  the  yellow,  brown,  red,  blue  and  purple 
colors  and  also  black.  Alloys  with  smaller  percentages  of 
copper,  or  none  at  all,  can  be  given  various  colors,  but  not 
as  easily  as  if  copper  were  the  principal  ingredient,  and 
the  higher  the  copper  content,  the  more  readily  can  the  alloy 
be  colored.  The  shades,  and  even  the  colors,  can  be  altered 
by  varying  the  density  of  the  solution,  its  temperature  and 
the  length  of  time  the  object  is  immersed.  They  can  also 
be  altered  by  finishing  the  work  in  different  ways.  If  a  cot- 
ton buff  is  used  one  shade  will  be  produced;  a  scratch  brush 
will  produce  another,  etc.  Thus  to  color  work  the  same  shade 
as  that  of  a  former  lot  all  the  data  in  connection  with  these 
operations  must  be  preserved  so  they  can  be  repeated  with 
exactness. 

Many  different  kinds  of  salts  are  made  into  solutions  for 
the  coloring  processes-  When  capable  of  producing  the  de- 
sired results  it  is  always  best  to  use  the  simple  salts.  It  is 
often  necessary  to  combine  two  or  more  salts  in  the  solu- 
tion to  get  the  required  color,  but  these  deteriorate  in  strength 
much  more  rapidly  than  the  simple  salt  solutions  and  hence 
the  last  piece  immersed  will  have  a  lighter  color  than  the 
first  one.  When  adding  salts  to  bring  back  the  original 
strength  of  the  bath,  they  should  first  be  dissolved  in  a 
small  amount  of  water  to  prevent  their  settling  to  the  bot- 
tom where  they  might  become  covered  with  an  insoluble  mud 
that  would  prevent  them  from  being  dissolved.  In  making 
the  solutions  it  should  be  remembered  that  a  strong  solution 
will  produce  the  color  quickly  and  a  weak  solution  more 
slowly.  When  a  uniform  coating  can  be  produced  the  strong 
solution  is  always  the  best  owing  to  the  time  factor.  The 
most  effective  and  lasting  results,  however,  are  obtained 
with  the  weaker  solutions,  and  hence  they  are  used  for  high- 
grade  work.  While  these  solutions  are  often  used  cold,  there 
are  many  cases  where  better  results  can  be  obtained  when 
they  are  heated.  Raising  the  bath  to  the  boiling  point  will 
insure  a  complete  solubility  of  the  salt. 

Cleaning  Work  to  be  Colored 
Cleaning  the  work  is  of  the  utmost  importance  before  at- 
tempting to  give  it  any  kind  of  color.     A  greenish  or  brown- 
ish film  forms  on  copper,  brass,  bronze,  etc.,  when  they  stand, 
as  they  are  attacked  by   the  moisture   In   the  air  and   the 

•  For  previous  article  pubUalied  In  UfArniNEBY  on  coloring  nictnls  soe 
"CoIorinR  Iron  nnil  Stool  Products,"  June.  IDK!.  and  other  articles  there  re- 
ferred   to. 

t  Address:    14."i.1    Waterloo   St.,    Detroit,    MIeh. 


simultaneous  presence  of  carbonic  acid  which  gradually 
changes  into  carbonates.  This  film  is  a  mixture  of  carbonate 
of  copper  and  oxide.  Often  sulphur  compounds  are  formed 
when  the  atmosphere  Is  impregnated  with  the  products  of 
combustion  arising  from  the  coal  gas  burned  in  cities  and 
towns.  This  is  nearly  always  stronger  in  rooms  than  in  the 
open.  If  these  films  are  not  removed  before  coloring  they 
show  up  as  stains  and  the  work  will  be  streaked  or  spotted- 
Touching  the  work  with  the  bare  hands  after  it  Is  cleaned 
will  also  leave  a  slight  film  that  will  make  the  work  spotted, 
and  hence  it  should  be  strung  on  wires  or  handled  in  other 
ways  that  will  prevent  it  from  being  touched  with  the  hands. 

Several  acid  dips  can  be  made  that  will  remove  these  films 
and  leave  the  bright  clean  metal  with  its  original  smooth 
surface.  Work  that  will  stand  heating  can  be  heated  to  a 
dull  red  and  then  plunged  into  dilute  sulphuric  acid,  after 
which  It  should  be  soaked  In  old  aquafortis  and  then  thor- 
oughly rinsed.  It  should  be  soaked  long  enough  to  have  a 
uniform  metallic  appearance,  and  the  bath  should  be  large 
enough  In  volume  to  prevent  Its  heating  up  from  the  hot 
work.  The  best  results  are  obtained  with  straw-colored 
aquafortis,  as  the  white  Is  too  weak  and  the  red  too  strong. 
In  diluting  the  sulphuric  acid  It  should  always  be  poured  into 
the  water  slowly,  as  heat  Is  generated,  and  too  rapid  mixing 
generates  so  much  heat  that  the  containing  vessel  Is  liable 
to  crack  and  the  escaping  liquid  to  cause  burns-  To  pour 
water  Into  sulphuric  acid  will  cause  an  explosion  that  is  al- 
most sure  to  result  in  serious.  If  not  fatal,  burns  from  the 
flying  liquid. 

A  good  method  of  removing  these  films,  without  heat,  is 
to  soak  the  work  in  a  pickle  composed  of  spent  aquafortis 
until  a  black  scale  is  formed  and  then  dip  It  for  a  few  min- 
utes Into  a  solution  composed  of  64  parts  water,  64  parts 
commercial  sulphuric  acid,  32  parts  aquafortis  and  1  part 
hydrochloric  add.  After  that  the  work  should  be  thoroughly 
rinsed  several  times  with  distilled  water.  If  the  strong 
aquafortis  Is  used  for  the  pickle  in  which  the  work  Is 
soaked  It  will  cause  a  too  rapid  corrosion  of  the  copper 
during  the  time  of  the  solution  of  the  protoxide.  Hence 
the  spent  aquafortis  Is  better  on  account  of  its  slower  action 
and  It  also  saves  the  cost  of  new.  A  dip  that  is  useful  for 
removing  the  sand,  etc.,  that  sticks  to  castings  is  composed 
of  1  part  spent  aquafortis,  2  parts  water  and  6  parts  hydro- 
chloric acid.  A  few  minutes  will  suffice  for  small  pieces, 
but  large  castings  can  remain  In  the  bath  for  thirty  minutes. 
They  become  coated  with  a  black  mud  and  when  this  is  thor- 
oughly washed  off  they  should  be  bright. 

If  a  further  whitening  of  the  work  is  desired  a  solution 
may  be  made  by  mixing  3  pounds  nitric  acid,  4  pounds  sul- 
phuric acid  and  40  grains  sodium  chloride  (table  salt), 
combining  this  with  40  times  Its  bulk  of  water  and  allowing 
it  to  cool  before  using.  If  a  dead  surface  Is  desired  the  fol- 
lowing mixture  can  be  added  to  the  bath:  2  pounds  nitric 
add,  1  pound  sulphuric  acid,  10  grains  sodium  chloride  and 
40  grains  zinc  sulphate.  The  degree  of  deadncss  is  deter- 
mined by  the  length  of  time  the  work  Is  left  in  the  bath  As 
with  all  other  solutions,  the  work  should  be  well  rinsed  after 
leaving  the  bath  and  then  thoroughly  dried.  Another  dead 
dipping  bath  can  be  made  from  one  part  of  a  concentrated 
solution  of  potassium  bichromate  and  two  parts  of  concen- 
trated hydrochloric  acid.  Many  other  combinations  of  chem- 
icals may  also  be  made  for  cleaning  or  whitening  the  work,  or 
giving  a  dead  finish  after  it  has 'been  colored,  but  those  given 
above  will  suffice  for  the  present. 

Brierht  Castingrs 

The  bright  clean  color  sometimes  seen  on  bronze  castings 
has  been  thought  by  many  to  be  the  result  of  an  add  dip. 
This  has  been  produced,  however,  by  plunging  the  castings 
Into  water  while  they  are  still  red-hot.  It  Is  seldom  that 
brass  castings  can  be  given  this  color  as  they  usually  contain 
too  much  lead.     Likewise  the  bronze   castings  must  be   free 
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from  lend  ns  well  ns  Iron,  antiiuoiiy  or  oilier  Impurities,  and 
the  water  into  which  they  are  pliuiKed  must  be  clean,  or  a 
dirty,  unpleasant  color  will  bo  the  result-  The  castings  must 
also  be  as  hot  as  possible  wlien  (nienched.  If  too  hot  the 
metal  will  be  brittle  and  henco  the  highness  of  the  temper- 
ature is  governed  by  the  toughness  that  is  desired  in  the  cast- 
ing, but  if  quenched  alter  they  have  cooled  too  much  the  color 
will  be  dull.  Copper  ingotscan  be  given  a  beautiliil  rosc-rcd 
color  by  this  method. 

To  Produce  Yellow  to  Orange  Colors 
From  a  golden  yellow  to  -orange  color  can  be  given  polished 
brass  pieces  by  immersing  them  for  the  correct  length  of  time 
In  a  solution  composed  of  5  parts  caustic  soda  to  EO  parts 
water,  by  weight,  and  10  parts  copper  carbonate.  When  the 
desired  shade  is  reached  the  work  must  be  well  washed  with 
water  and  dried  in  sawdust.  Golden  yellow  may  be  produced 
with  the  following:  Dissolve  100  grains  lead  acetate  in  1 
pint  water  and  add  a  solution  of  sodium  hydrate  until  the  pre- 
cipitate which  first  forms  is  redissolved,  and  then  add  300 
grains  red  potassium  ferricyanide.  With  the  solution  at  or- 
dinary temperatures  the  work  will  assume  a  golden  yellow, 
but  heating  the  solution  darkens  the  color  until  at  125  de- 
grees P.  it  has  changed  to  a  brown.  A  pale  copper  color 
can  be  given  brass  by  heating  it  over  a  charcoal  fire,  with 
no  smoke,  until  it  turns  a  blackish  brown,  then  immersing 
in  a  solution  of  zinc  chloride  that  is  gently  boiling,  and 
finally  washing  thoroughly  in  water.  Dark  yellow  can  be 
obtained  by  immersing  for  five  minutes  in  a  saturated  solu- 
tion of  common  salt  containing  some  free  hydrochloric  acid 
and  which  has  as  much  ammonium  sulphide  added  as  the 
solution  will  dissolve. 

To  Produce  a  Rich  Gold  Color 
A  rich  gold  color  can  be  given  brass  by  boiling  it  in  a 
solution  composed  of  2  parts  saltpeter,  1  part  common  salt, 
1  part  alum,  24  parts  water,  by  weight,  and  1  part  hydro- 
chloric acid.  Another  method  is  to  apply  to  the  work  a 
mixture  of  3  parts  alum,  6  parts  saltpeter,  3  parts  sulphate 
of  zinc  and  3  parts  common  salt.  The  work  is  then  heated 
over  a  hot  plate  until  it  becomes  black  and  then  washed 
with  water,  rubbed  with  vinegar  and  again  washed  and  dried. 
Still  another  solution  is  made  by  dissolving  150  grains 
sodium  thiosulphate  in  300  grains  water  and  adding  100 
grains  of  an  antimony  chloride  solution.  After  boiling  for 
some  time  the  red-colored  precipitate  must  be  filtered  off, 
well  washed  with  water  and  added  to  4  pints  of  hot  water. 
Then  add  a  saturated  solution  of  sodium  hydrate  and  heat 
until  the  precipitate  is  dissolved.  Immerse  the  brass  arti- 
cles In  the  latter  solution  until  they  have  attained  the  correct 
shade.     If  left  in  too  long  they  will  be  given  a  gray  color. 

To  Produce  White  Colors  or  Coatings 
The  white  color  or  coating  that  is  given  to  such  brass 
articles  as  pins,  hooks  and  eyes,  buttons,  etc.,  can  be  pro- 
duced by  dipping  them  in  a  solution  that  is  made  up  as 
follows:  Dissolve  2  ounces  fine  grain  silver  in  nitric  acid, 
then  add  1  gallon  distilled  water  and  put  into  a  strong 
solution  of  sodium  chloride.  The  silver  will  precipitate  in 
the  form  of  chloride  and  this  must  be  washed  until  all  traces 
of  acid  are  removed.  Testing  the  last  rinse  water  with  litmus 
paper  will  show  when  the  acid  has  disappeared.  Then  mix 
this  chloride  of  silver  with  an  equal  amount  of  potassium  bi- 
tartrate  (cream  of  tartar)  and  add  enough  water  to  give 
It  the  consistency  of  cream.  The  work  Is  then  immersed 
In  this  and  stirred  around  until  properly  coated,  after  which 
It  is  rinsed  In  hot  water  and  dried  in  sawdust. 

Silvering 
•  Another  method  of  silvering  that  is  applicable  to  such 
work  as  gage  or  clock  dials,  etc.,  consists  of  grinding  to- 
gether in  a  mortar  1  ounce  very  dry  chloride  of  silver,  2 
ounces  cream  of  tartar  and  3  ounces  common  salt.  Then 
add  enough  water  to  make  it  of  the  desired  consistency  and 
rub  it  on  the  work  with  a  soft  cloth.  This  will  give  brass 
or  bronze  surfaces  a  dead  white  thin  silver  coating,  but  it 
will  tarnish  and  wear  If  not  given  a  coat  of  lacquer.  The 
ordinary  silver  lacquers  that  can  be  applied  cold  are  the 
best.     Before  adding  the  water,  the  mixture  as  it  leaves  the 


mortar  can  be  kept  a  long  time  If  put  in  very  dark  colored 
bottles,  but  if  left  whore  it  will  be  attacked  by  light  it  will 
decompose. 

ABHortecl  Colore 

Some  very  interesting  results  in  coloring  brass  can  bo 
obtained  by  dissolving  200  grains  sodium  tliiosulphate  and 
200  grains  lead  acetate  in  1  pint  water  and  heating  it  to 
from  190  to  195  degrees  F.  Immersing  the  work  in  this 
for  five  seconds  will  make  It  pale  gold;  fifteen  seconds,  brown 
gold;  twenty-five  seconds,  crimson;  thirty  seconds,  purple; 
forty-five  seconds,  an  iridescent  bluish  crimson  green;  sixty 
seconds,  pale  blue;  sixty-five  seconds,  mottled  purple;  eighty 
seconds,  nickel  color;  eighty-five  seconds,  mottled  blue  and 
pink;  one  hundred  and  ten  seconds,  mottled  purple  and  yel- 
low; two  and  one-half  minutes,  pale  purple;  four  minutes, 
mottled  pink  and  yellow;  five  minutes,  mottled  pink  and 
gray;  ten  minutes,  mottled  pink  and  light  blue.  Other  com- 
binations of  colors  can  also  be  obtained,  but  some  of  these 
fade  and  change  color  unless  protected  by  a  coat  of  lacquer. 
By  using  one-quarter  ounce  of  sulphuric  acid  in  place  of  the 
lead  acetate  a  variety  of  colors  can  also  be  produced,  but  they 
will  not  be  as  good  a  quality  as  those  made  with  the  above 
solution.  Nitrate  of  iron  can  be  used  with  equally  good 
results. 

To  Produce  Gray  Colors 

A  solution  of  1  ounce  of  arsenic  chloride  in  1  pint  of  water 
will  produce  a  gray  color  on  brass,  but  If  the  work  is  left  in 
too  long  it  will  become  black.  The  brass  objects  are  left  In 
the  bath  until  they  have  assumed  the  correct  shade  and 
then  are  washed  in  clean  warm  water,  dried  in  sawdust  and 
finally  in  warm  air.  A  dark  gray  color  that  can  be  made 
lighter  by  scratch  brushing  can  be  obtained  by  immersing 
the  work  in  the  following  solution:  2  ounces  white  arsenic 
oxide,  4  ounces  commercially  pure  (c.  p)  hydrochloric  acid, 
1  ounce  sulphuric  acid  and  24  ounces  water.  A  steel  gray 
can  be  produced  with  the  following:  20  ounces  arsenious 
oxide,  10  ounces  powdered  copper  sulphate,  2  ounces  am- 
monium chloride  and  1  gallon  common  hydrochloric  acid. 
After  mixing,  this  should  stand  for  one  day.  A  5  per  cent 
solution  of  platinum  chloride  in  95  per  cent  water  will  a' so 
produce  a  dark  gray  color  If  it  is  painted  on  and  the  brass  is 
v^■armcd.  Weaker  solutions  will  make  the  color  lighter. 
Copper  can  also  be  colored,  but  the  platinum  does  not  adhere 
as  firmly  to  the  surface  as  it  does  on  brass.  A  coating  of 
lacquer  is  required  to  make  it  permanent.  By  smearing  the 
work  with  a  mixture  of  1  part  copper  sulphate  and  1  part 
zinc  chloride  in  2  parts  water  and  drying  this  mixture  on 
the  brass,  with  heat,  a  dark  brownish  color  is  obtained.  If 
desirous  of  immersing  the  work  a  weaker  solution  could  be 
used.     The  color  Is  changed  very  little  by  exposure  to  light. 

To  Produce  Lilac  Blue  and  Violet  Colors 
The  lilac  shades  can  be  produced  on  yellow  brass  by  im- 
mersing the  work  in  the  following  solution  when  heated  to 
between  160  and  180  degrees  F.  Thoroughly  mix  1  ounce 
chloride,  or  butter,  of  antimony  in  2  quarts  muriatic  acid, 
and  then  add  1  gallon  water. 

To  give  brass  a  blue  color  dissolve  1  ounce  antimony 
chloride  In  20  ounces  water,  and  add  3  ounces  hydrochloric 
acid.  Then  warm  the  work  and  immerse  it  in  this 
solution  until  the  desired  blue  is  obtained.  After  that,  wash 
it  in  clean  water  and  dry  in  sawdust.  A  permanent  and 
beautiful  blue-black  can  be  obtained  by  using  just  enough 
water  to  dissolve  2  ounces  copper,  sulphate  and  then  adding 
enough  ammonia  to  neutralize  and  make  it  slightly  alkaline. 
The  work  must  be  heated  before  immersion.  Copper  nitrate, 
water  and  ammonia  will  also  yield  this  rich  blue-black,  but  if 
the  brass  is  very  highly  heated  after  Immersion  It  changes 
to  a  dull  steely  black.  On  copper  or  work  that  is  copper- 
plated  this  latter  produces  a  crimson  color. 

A  beautiful  violet  color  can  be  produced  on  polished  brass 
with  a  mixture  of  two  solutions.  First,  4  ounces  sodium 
hyposulphite  is  dissolved  in  1  quart  water,  then  1  ounce  sugar 
of  lead  is  dissolved  in  another  quart  of  water  and  the  two  are 
well  stirred  together.  By  heating  this  to  175  degrees  F.  and 
immersing  the  work  the  correct  length  of  time,  it  takes  on  the 
violet  color.     The  work  first  turns  a  golden  yellow  and  this 
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graduaUy  turns  to  violet.     If  left  a  longer  time  the  violet  will 
turn  to  blue  and  then  to  green.     Thus  this  same  preparation  . 
can  be  used  for  all  of  these  colors  by  correctly  limiting  the 
time  that  the  work  is  immersed. 

To  Produce  Green  Colors 
When  left  to  the  natural  action  of  tlie  atmosphere,  or 
ageing,  most  of  the  brasses  and  bronzes  first  turn  green,  and 
very  decidedly  so  if  near  the  ocean  where  the  moisture  from 
the  salt  water  attacks  the  metal.  This  green  color  gradually 
darkens  and  then  turns  brown  and  finally  black.  Some  of  the 
shades  it  assumes  are  very  beautiful  and  hence  they  have  been 
produced  by  chemical  means,  as  nature  is  too  slow  in  its 
action.  So  many  different  chemical  combinations  are  used  for 
this  purpose  that  it  would  require  a  book  to  enumerate  them 
all  and  hence  only  a  few  can  be  mentioned.  Some  of  the  green 
colors  can  be  produced  by  the  solutions  given  above,  but  the 
antique,  or  rust,  greens  require  different  mixtures. 

One  solution  that  will  produce  the  verde  antique,  or  rust 
green,  is  composed  of  3  ounces  crystallized  chloride  of  iron, 
1  pound  ammonium  chloride,  8  ounces  verdigris,  10  ounces 
common  salt,  4  ounces  potassium  bitartrate  and  1  gallon  water. 
If  the  objects  to  be  colored  are  large,  this  can  be  put  on 
with  a  brush  and  several  applications  may  be  required  to  give 
the  desired  depth  of  color.  Small  work  should  be  im- 
mersed and  the  length  of  time  it  is  immersed  will  govern  the 
lightness  or  darkness  of  the  color.  After  immersion,  stip- 
pling the  surface  with  a  soft  round  brush,  dampened  with 
the  solution,  will  give  it  the  variegated  appearance  of  the 
naturally  aged  brass  or  bronze.  Another  solution  that  will 
give  practically  the  same  results  is  composed  of  2  ounces 
ammonium  chloride,  2  ounces  common  salt,  4  ounces  aqua- 
ammonia  and  1  gallon  water.  The  work  may  have  to  be  im- 
mersed or  painted  several  times  to  give  it  the  desired  coat- 
ing, and  after  washing  and  drying  it  should  be  lacquered 
or  waxed.  The  Flemish  finish  can  be  given  brass  with  a 
solution  composed  of  Vi  ounce  sulphuret  of  potassium,  1  to  2 
ounces  white  arsenic,  1  quart  muriatic  acid  and  10  gallons  of 
water.  The  arsenic  should  be  dissolved  in  a  part  of  the 
acid  by  heating  and  then  mixed  with  the  balance  of  the  acid 
and  water.  Two  ounces  sulphuret  of  potassium  in  a  gallon 
of  water  may  also  be  used  if  it  is  heated  to  160  degrees  F. 
One  ounce  sulphuric  or  muriatic  acid  in  a  gallon  of  water 
darkens  the  color  produced  by  this  last  mixture. 
To  Produce  Browrn  Colors 
Many  different  shades  of  brown  can  be  produced  and  many 
different  chemicals  are  used  to  form  solutions  or  pastes  for 
this  purpose.  In  these  liver  of  sulphur,  either  potassium 
sulphide  or  sodium  sulphide,  is  one  of  the  most  commonly 
used  chemicals.  One-fourth  ounce  liver  of  sulphur  in  1  gal- 
lon water  will  give  bronze  a  brown  color  when  used  cold 
but  if  heated  it  is  more  effective.  The  depth  of  the  color  is 
governed  by  the  length  of  time  that  the  work  is  immersed. 
If  left  in  too  long,  however,  it  becomes  black  and  if  too  much 
liver  of  sulphur  is  used  the  color  will  be  black.  Copper  is 
turned  black  even  with  the  weak  solutions.  To  set  the  color 
It  should  afterwards  be  immersed  in  water  containing  a 
small  amount  of  sulphuric  or  nitric  acid.  Brass  is  not  at- 
tacked by  this  solution  but  if  caustic  potash  is  added  it 
causes  the  liver  of  sulphur  to  color  the  brass.  Then  2  ounces 
liver  of  sulphur  should  be  added  to  1  gallon  water  and  from 
2  to  8  ounces  caustic  potash,  according  to  the  shade  of  brown 
that  is  desired;  the  more  potash  the  darker  will  be  the  color. 
A  solution  composed  of  V^  ounce  potassium  sulphide  in  1  gal- 
lon of  water  will  produce  a  gray  or  greenish  color  on  brass 
when  cold  but  when  heated  to  100  degrees  F.  it  produces  a 
light  brown;  at  120  degrees,  a  reddish  brown;  at  140  degrees, 
a  dark  brown;  and  at  180  degrees,  a  black  color. 

The  barbedienne  bronze,  or  brown,  color  can  be  produced 
on  cast  brass  or  bronze  by  iniincrsing  in  a  solution  made  by 
dissolving  2  ounces  golden  sulphuret  of  antimony  and  8 
ounces  caustic  soda  in  1  gallon  water.  The  work  must  be 
properly  cleaned  beforehand  and  afterwards  scratch-brushed 
wet,  with  a  little  pumice  stone  applied  when  brushing.  It 
must  then  be  well  washed  and  dried  in  sawdust.  A  second 
immersion  in  a  solution  of  one-half  the  above  strength  will 
have  a  toning  effect,  and  the  work  must  again  be  washed  and 


dried.  The  high  light  can  be  made  to  show  relief  by  rubbing 
the  object  with  pumice  stone  paste  on  a  soft  rag.  A  dead 
effect  can  be  produced  by  immersing  in  a  hot  sulphuret  of 
antimony  solution  for  ten  or  fifteen  seconds,  then  rewashing 
and  immersing  in  hot  water  for  a  few  seconds  and  drying 
in  sawdust.  The  work  should  be  lacquered  to  preserve  the 
tones  and  waxed  when  the  lacquer  has  become  dry  and  hard. 
This  brown  color  can  be  darkened  by  a  five-seconds  Immersion 
in  a  cold  solution  of  8  ounces  sulphate  of  copper  in  1  gallon 
water.  Some  other  processes  use  two  solutions,  the  first  of 
which  is  heated  and  the  second  used  cold,  after  which  the 
work  is  rinsed  in  boiling  water. 

To  Produce  Black 

There  are  as  many  different  processes  and  solutions  for 
blackening  brass  as  there  are  for  browning,  and  consequently 
only  a  few  can  be  given.  Trloxidc  of  arsenic,  white  arsenic 
or  arsenious  acid  are  different  names  for  the  chemical  that  is 
most  commonly  used.  Its  use  can  be  traced  back  to  the  fifth 
century  and  it  is  the  cheapest  chemical  for  producing  black 
on  brass,  copper,  nickel,  German  silver,  etc.  It  has  a  tendency 
to  fade  and  a  much  greater  tendency  if  not  properly  applied, 
but  a  coat  of  lacquer  will  preserve  it  a  long  time.  A  good 
black  can  be  produced  by  immersing  work  in  a  solution  com- 
posed of  2  ounces  white  arsenic  and  5  ounces  cyanide  of 
potassium  in  1  gallon  water.  This  should  be  boiled  on  a 
gas  stove,  in  an  enamel  or  agate  vessel  and  used  hot.  An- 
other cheap  solution  is  composed  of  8  ounces  sugar  of  lead, 
8  ounces  hyposulphite  of  soda  and  1  gallon  water.  This  must 
also  be  used  hot  and  the  work  afterwards  lacquered  to  pre- 
vent fading.  When  immersed  the  brass  first  turns  yellow, 
then  blue  and  then  black,  the  latter  being  a  deposit  of  sul- 
phide of  lead. 

The  ammonia-copper  carbonate  solution  much  used  for 
medals,  ornaments,  etc.,  is  made  by  taking  the  desired  quan- 
tity of  the  strongest  ammonia  water  and  mixing  it  with  an 
equal  amount  of  distilled  water,  and  dissolving  carbonate  of 
copper  in  it  until  it  is  thoroughly  saturated  and  a  little 
remains  undissolved.  This  is  placed  in  a  stone  crock  and  sur- 
rounded with  water  and  then  heated  to  from  150  to  170  de- 
grees F.  before  the  work  is  immersed.  After  immersing  for 
a  few  seconds  the  brass  will  turn  black  and  it  is  then  removed 
and  first  rinsed  in  cold  water  and  dried  and  then  given  a  coat 
of  dead,  black  lacquer. 

A  black  that  will  withstand  the  wear  of  such  articles 
as  desk  telephones  can  be  given  to  brass  with  a  solution  that 
is  made  as  follows:  Mix  1  ounce  nitrate  of  copper  with  1 
ounce  water.  Then  mix  1  ounce  nitrate  of  silver  with  1 
ounce  water.  Then  combine  1  part  of  the  nitrate  of  silver 
solution  with  2  parts  of  the  nitrate  of  copper  solution  and 
3  parts  water.  Heat  the  brass,  bronze  or  copper  article  to 
250  degrees  F.,  and  give  it  two  coats  of  this  solution  with 
set-in-rubber  brushes.  When  the  fluffy  smut  is  brushed  off 
with  a  stiff  bristle  brush,  the  work  will  be  found  to  have 
a  pleasing  brownish  black  color  that  is  tenacious.  If  it 
is  desired  to  change  this  to  a  dead  black  the  article  can  be 
immersed  for  5  minutes  in  a  cold  solution  made  from  2 
ounces  liver  of  sulphur  in  1  gallon  water.  It  is  then  re- 
moved and  heated  until  uniformly  dead  black  and  again 
brushed.    It  can  then  be  given  a  coat  of  fiat  lacquer  or  waxed. 

Oxidizing- 

Solutions  that  produce  the  green,  brown  or  black  colors 
are  usually  used  when  it  is  desired  to  oxidize  copper,  brass 
or  bronze.  A  dark  slate  green  can  be  produced  with  a 
solution  composed  of  8  ounces  double  nickel  salts,  8  ounces 
sodium  hyposulphite  and  1  gallon  water.  The  color  is  al- 
most instantly  produced  when  the  temperature  of  the  solu- 
tion is  above  150  degrees  F.,*but  below  the  boiling  point, 
and  the  articles  immersed.  After  removing  and  rinsing  in 
water  the  relief  is  easily  produced  with  pumice  stone  or 
other  abrasives.  This  green  color  harmonizes  well  with  the 
metal    color. 

The  browns  and  blacks  are  coated  on  the  metal  in  the 
same  manner  as  described  above  under  these  headings;  the 
solutions  that  are  used  hot  give  the  best  results,  as 
the    coating    is    more    tenacious    and    better    withstands    the 


30 


MACHINERY 


September,  1913 


biiltinK  tlmt  Is  necessary  wlicii  tixidiziiin  tlu'  work.  Many 
beautiful  effects  are  produced  by  these  conibiniitions  of  colors, 
and  while  it  Is  not  ditlicult  to  relieve  the  rou^h  surfaces  of 
cast,  stamped  or  pressed  articles  It  requires  considerable 
skill  to  properly  relieve  turned  or  polished  surfaces. 

MoltUng' 

After  properly  bulliiig  and  cleaning  tlie  work,  a  handsome 
mottled  effect  can  be  produced  by  first  immersing  it  in  a 
boiling  solution  composed  of  8  ounces  sulpliatc  of  copper, 
2  ounces  salammoniac  and  1  gallon  water.  This  produces 
a  light  taffy  color  that  soon  changes  to  an  olive  green.  The 
work  should  be  removed  when  the  taffy  color  appears  and 
dipped  in  a  second  solution  composed  of  4  ounces  sal-soda 
in  1  gallon  water  and  that  has  the  surface  covered  with  a 
small  amount  of  lard  oil  or  gasoline.  After  that  the  work 
is  again  immersed  in  the  first  solution  until  the  olive-green 
color  is  produced.  The  oil  spreads  over  the  surface  and 
prevents  the  uniform  action  of  the  first  solution,  and  hence 
the  taffy  and  olive-green  colors  arc  mottled  together  with  a 
pleasing  effect.  The  same  process  might  be  used  with  dif- 
ferent chemical  solutions  to  mottle  work  with  other  com- 
binations of  colors. 

Coloring:  Aluminum 

Aluminum  is  the  most  difiScult  of  metals  to  color.  Here- 
tofore aluminum  parts  have  only  been  colored  by  coating 
them  with  lacquers  of  different 
colors,  but  a  process  has  recently 
been  patented  by  Salamon  Axelrod 
in  Germany  that  produces  different 
metallic  colors.  Either  a  neutral 
or  alkaline  cobaltous  nitrate  is 
made  into  a  water  solution  into 
which  the  articles  are  dipped,  or 
it  may  be  painted  on  pieces  too 
large  to  dip.  After  that  the  work 
is  heated  and  the  degree  of  heat 
determines  the  color.  A  low  tem- 
perature produces  a  steel  gray  color 
that  changes  to  brown  with  a  higher 
heat  and  to  a  durable  and  per- 
manent dead  black  when  the  tem- 
perature is  still  higher.  Zinc,  tin 
and  other  white  metals  may  also 
be  colored  with  similar  cobalt  salt 
solutions. 

The  gun-metal  finish  can  be  given 
aluminum  by  immersing  it  for  from 
six  to  ten  seconds  in  a  cold  solu- 
tion of  12  parts  hydrochlorfc  acid, 
1  part  chloride  of  antimony  and 
87  parts  distilled  water.  After  that, 
thoroughly     wash     it     in     running 

water  for  several  minutes,  dry  with  heat  and  lightly  buff 
with  a  high-speed  wheel.  The  color  penetrates  the  metal  and 
its  depth  is  governed  by  the  length  of  time  it  is  immersed. 
If  immersed  longer  than  ten  seconds  the  solution  should  be 
weakened,  as  hydrochloric  acid  eats  the  metal. 

Nearly  any  color  can  be  plated  on  any  of  the  metals  or 
alloys  by  electro  deposition,  but  this  is  an  art  or  trade  that 
requires  experienced  platers.  Electrochroma  is  the  name 
given  a  new  plating  process  that  promises  to  revolutionize 
the  older  methods  of  plating  on  colors.  It  produces  any 
.  desired  shade  of  green,  blue,  red,  violet  or  yellow  and  black 
and  white  by  immersion  in  the  electrolyte  for  from  one-half 
minute  to  two  minutes.  The  work  is  made  the  cathode. 
One  of  its  special  features  is  the  coloring  of  leaded  glass. 
The  lead  can  be  given  any  desired  color,  while  the  glass  is 
not  affected  but  is  left  clean  and  with  a  clear  luster.  Here- 
tofore the  lead  has  been  painted  by  hand,  which  was  a  long, 
tedious  job,  often  consuming  a  day  or  more  for  one  piece. 
It  is  also  easy  to  match  colors  with  this  plating  process 
and  they  are  permanent  enough  not  to  require  lacquering  or 
waxing.  The  plating  processes,  however,  are  separate  and 
distinct  from  those  given  above,  as  these  do  not  require  an 
electric  current  nor  the  high  degree  of  knowledge  and  skill 
that  goes  with  the  plater's  profession. 


NEW  YORK  CENTRAL  LINES  SAFETY 
EXHIBIT  CAR 

The  saf(!ty  exhibit  car  is  a  new  feature  that  has  just  been  in- 
troduced by  the  New  York  Central  Lines.  This  car  has  been 
l)Ut  into  service  in  connection  with  the  work  of  the  safety  de- 
partment of  the  company.  It  is  intended  primarily  as  an  in- 
struction car  for  the  purpose  of  teaching  the  125,000  or  more 
employes  of  the  railroad,  the  principle  of  "safety  first,"  al- 
though it  is  also  an  interesting  exhibit  for  the  general  public. 
An  interior  view  of  the  car  is  shown  in  the  accompanying  il- 
lustration. Along  each  side  is  a  sliclf  about  3  feet  from  the 
floor,  which  carries  models  of  various  metal-  and  wood-working 
machines  used  in  the  locomotive  repair  and  car  shops.  These 
models  are  equipped  with  guards  and  various  safety  appliances 
such  as  are  used  on  the  machines  which  they  represent.  Along 
the  side  walls  of  the  car  above  the  models  there  are  rows  of 
pictures  which  form  an  instructive  feature  of  the  exhibit.  On 
one  side  of  the  car,  the  pictures  are  devoted  entirely  to  unsafe 
practices,  there  being  about  100  photographs  showing  the  com- 
mon practices  of  railroad  employes  which  cause  accidents  re- 
sulting in  injuries  to  themselves  and  others.  Beside  a  picture 
showing  the  improper  or  unsafe  method,  there  is  another  show- 
ing the  safe  and  proper  way.  Another  section  of  the  picture 
gallery  deals  with  the  trespassing  question,  there  being  a 
number  of  pictures  showing  to  what  extent  persons  risk  their 


Interior  of  New  Tork   Central  Lines   Safety  Exhibit   Car 

lives,  needlessly,  by  trespassing  on  railroad  property.  Above 
these  pictures  there  is  a  statement  calling  attention  to  the  fact 
that  nearly  5300  people  were  killed  and  5700  injured,  while 
trespassing  on  the  railroads  of  the  United  States  during  the 
year  ending  June  30,  1912.  Attached  to  the  exhibit  car,  there 
will  be  a  coach  equipped  with  a  stereopticon  so  that  illustrated 
lectures  on  safety  can  be  given  to  employes  at  various  points 
along  the  New  York  Central  Lines. 
*     *     * 

AN  INSTANCE  OF  RAPID  GEAR-CUTTING 

As  an  instance  of  the  celerity  with  which  up-to-date  gear 
cutting  concerns  are  required  to  work  at  times  may  be  cited 
the  making  of  a  large  special  semi-steel  gear  by  the  Philadel- 
phia Gear  Works.  This  was  a  56-inch,  3-inch  circular  pitch 
spur  gear,  with  a  10-inch  face,  weighing  3340  pounds.  The 
order  came  in  on  a  Saturday  morning  and  the  pattern  was 
made,  sent  to  the  foundry  and  the  gear  casting  was  returned 
on  Wednesday  morning.  The  gear  blank  was  turned  up 
Wednesday  afternoon  and  Thursday  morning,  and  the  teeth 
were  cut  and  finished  by  Friday  morning.  At  the  time  this 
work  was  going  through,  a  15-inch  mating  pinion  was  carried 
through  and  shipped  with  the  large  gear  on  Friday  after- 
noon. 
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PROVIDING  FOR  EXPANSION  AND  CONTRACTI 

BY  WILLIAM 

Exhaust  mains  as  used  in  connection  with  condensing  sys- 
tems are  liiiown  as  vacuum  exhaust  mains,  while  those  dis- 
charging tlie  steam  directly  into  the  atmosphere  are  known  as 
atmospheric  exhaust  mains.  Atmospheric  and  vacuum  exhaust 
mains  expand  and  contract  the  same  as  do  high-pressure  steam 
mains,  but  not  to  the  same  extent,  as  the  steam  temperatures 
are  lower.  Exhaust  mains  are  considerably  larger  than  live- 
steam  mains,  however,  and  contain  a  much  greater  crosg- 
sectional  area  of  metal  in  the  walls  of  the  pipe;  therefore  they 
exert  a  greater  thrust  or  pressure  when  expanding,  which 
tends  to  strain  the  valves  and  fittings  in  the  line,  and  even 
the  machinery  to  whicli  the  exhaust  piping  is  connected. 

The  thrust  or  pressure  exerted  by  an  exhaust  main  as  it 
expands  may  be  figured  in  exactly  the  same  manner  as  de- 
scribed in  the  August  number  of  Maciiinkky.  (See  heading: 
"The  Force  of  Expansion,"  page  959.)  As  exhaust  mains  are 
of  greater  diameter  than  live-steam  mains,  they  will  not  bend, 


ON  STRAINS  IN  PIPING  SYSTEMS- (Continued) 

K.  FI8CHEK* 

inches  high  exerts  a  pressure  of  15  pounds  per  square  inch  at 
its  base;  therefore,  two  inches  of  mercury  is  equivalent  to 
approximately  one  pound  pressure  per  square  inch.  If  a 
vacuum  gage  attached  to  a  condenser  registers  26  inches  it 
means  that  the  condenser  is  working  under  a  26-lnch  vacuum, 
or  a  pressure  approximately  equal  to  26-^2=13  pounds  lower 
than  atmospheric  pressure,  or  15 — 13=2  pounds  absolute  pres- 
sure, approximately.  Absolute  pressure  Is  the  pressure 
reckoned  from  a  complete  vacuum;  therefore  atmospheric 
pressure  (zero  pressure  as  shown  by  a  steam  gage)  is,  in 
reality,  approximately  14.7  pounds  per  square  inch  above 
vacuum. 

The  upper  line  of  each  table  gives  the  vacuum  in  inches  of 
mercury,  as  recorded  on  a  vacuum  gage  connected  either  tO' 
the  condenser  or  to  the  exhaust  main.  In  the  second  line  of 
each  table  is  given  the  temperature  of  the  exhaust  steam,  corre- 
sponding to  the  vacuum,  in  inches  of  mercury.     The  figures 


TABLE  V.    EXPANSION  OF  WROUGHT  IRON  PIPE-VACUUM  EXHAUST  MAINS 
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Coctllclents  of  expansion  used  in  coinputiiip  tlie  auove  table:    Steam  tempera 
140  degrees  to  170  degrees  inclusive,  0,00000673;  steam 

or  buckle  as  easily  when  strained  by  expansion  of  the  piping 
system,  and  this  should  be  taken  into  account  when  making 
provision  for  expansion  and  contraction,  even  though  the 
actual  expansion  be  slight. 

The  materials  commonly  used  in  the  construction  of  ex- 
haust steam  mains  are  steel,  wrought  iron  and  cast  iron. 
Large  vacuum  exhaust  mains  are  nearly  always  made  of  cast- 
iron  pipe.  Tables  V,  VI  and  VII  are  for  use  in  figuring  the 
expansion  of  atmospheric  and  vacuum  exhaust  mains.  Table 
V  is  to  be  used  for  wrought  iron  pipe.  Table  VI  for  steel  pipe 
and  Table  VII  for  cast-iron  pipe.  As  the  coefficients  of  ex- 
pansion for  the  various  metals  vary  slightly  at  different  tem- 
peratures, this  has  been  taken  into  account  in  preparing  these 
tables.  The  values  of  the  coefficients  for  different  steam  tem- 
peratures are  given  at  the  foot  of  each  table. 
Explanation  of  the  Tables 

The  tables  are  to  be  used  only  for  exhaust  mains  carrying 
steam  at  atmospheric  pressure  or  lower.  The  temperature  of 
exhaust  steam  at  atmospheric  pressure  (14.7  pounds  per  square 
inch  absolute  pressure)  is  212  degrees  P.  Steam  at  atmospheric 
pressure  or  lower  will  not  be  recorded  on  a  steam  gage,  as  the 
gage  is  so  arranged  that  the  pointer  or  hand  registers  zero 
at  atmospheric  pressure  or  lower.  Steam  pressures  below  at- 
mospheric pressure  are  registered  either  on  a  vacuum  gage  or 
mercury   column.      A   column   of    mercury    approximately    30 
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tures   100  degrees   to   125  degrees   inelusive.    0,00000600:    steam    temperatures 
temperatures  182  degrees  to  212  degrees  Inclusive,  0,00000688. 

in  the  body  of  the  table  represent  the  expansion,  in  decimals  of 
an  inch,  per  lineal  foot  of  pipe.  In  the  first  column  of  the 
table  the  initial  temperature  of  the  pipe  is  given  (temperature 
before  steam  is  turned  into  the  piping  system).  The  values 
given  in  the  last  column  are  for  exhaust  mains  carrying  steam 
at  atmospheric  pressure.  To  find  the  expansion,  in  inches, 
of  an  exhaust  main  of  a  given  length  in  feet,  multiply  the 
constants  as  given  in  the  table,  by  the  length  of  pipe,  in  feet 
Example: — A  cast-iron  vacuum  exhaust  main  35  feet  long 
discharges  its  steam  to  a  surface  condenser  which  operates 
under  a  vacuum  of  approximately  26  inches  of  mercury,  as 
recorded  on  a  vacuum  gage  attached  to  the  condenser,  or  the 
exhaust  main.  The  initial  temperature  of  the  pipe  before 
steam  is  turned  into  it  is  30  degrees  F.  How  much  will  the 
pipe  expand?  The  expansion  in  inches,  per  foot  of  length,  is 
found  in  Table  VII  under  26-inch  vacuum,  and  opposite  30 
degrees  initial  temperature  of  pipe,  to  be  0.00685,  which,  multi- 
plied by  35  (  the  length  of  the  pipe  in  feet),  gives  0.00685X35 
=0.24  inch,  or  approximately  14  inch. 

Allowing  for  Expansion  and  Contraction  In  Steam  and 
Exhaust  Mains 
It  is  considered  good  practice  when  figuring  for  expansion,  to 
allow  one-half  the  calculated  amount  when  cutting  the  pipe  t3 
leugth. 

Example: — If,  in  a  run  of  pipe  75  feet  between  connections,. 
or  points  where  the  branch  pipes  are  taken  off  from  the  header. 
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the  oxpiinsioii  is  calculaUHl  lo  \)v  2  iiiilus,  II  wouhl  bo  k>><>iI 
iJrai'tlce  to  allow  one-hall'  of  this  aiuomit  whoii  cutttiiK  the 
pipe  to  length.  In  other  words,  the  total  lenRth  ol'  pipe  be- 
tween connections  should  be  TTi  feet  minus  1  inch.  The  stcani- 
fltter  takes  up  the  other  inch,  putting  a  cold  strain  on  the  pipe 
and   sprioKing  the  bends  sulRclently   to  make  up   the  joints. 


to  strain  the  piping  sufllciently  to  make  up  the  joints.  If  om.'- 
half,  or  any  part,  of  the  expansion  is  allowe:!  for  wlien  cutting 
the  pipe  to  length,  the  steam-litter  Khould  be  notilled  to  that 
effect,  as  otherwise  he  is  apt  to  lind  the  pipe  short  and  install 
a  "Dutchman"  in  the  line,  not  knowing  that  expansion  had 
been  allowed  for  in  the  shop. 


TABLE  VI.    EXPANSION  OP  STEEL  PIPE-VACUQM  EXHAUST  MAINS 


0 
10 
20 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
*^0. 
90 
100 


28 


100 


0.00678 
O.OOtilO 
0.0054-2 
0.01)425 
O.COtU) 
0.00407 
0.0ii37:i 
0.00339 
!  0.00305 
0.00271 
0.00237 
0.00203 
0.00169 
0.00136 
0. 00068 
o 


26 


125 


0.00850 
0.00780 
0.00712 
0.00645 
0.00610 
0.00575 
0.00542 
0  00518 
0.00425 
0.00440 
0.00407 
0.00.J73 
0.00339 
0.00305 
0.00287 
0.00169 


140 


0.00968 
0.00898 
0.00830 
0.00760 
0. 00725 
0.00691 
0  00655 
0.00()22 
0.00587 
0.00553 
0  00518 
0.00483 
0.00450 
0.00415 
0.00345 
0.00276 


Vacuum,  in  Inches  of  Mercury 

20       I       18       I       16       I      14      I      12      I      10      I       8       '       6 

Temperature  of  Steam,  Degrees  F. 

1(!2  '   169  I   176   I  182  i  187    192  I  197    201 


205    209    212 


Expansion  in  Inches  per  Foot  of  Lcni^th 


0.01050 
0.00980 
0.00918 
0.00893 
0.00810 
0.00775 
0.00740 
0.00705 
0.00670 
0.00635 
0.00600 
0.00.567 
0.00532 
0  00497 
0.00428 
0.00359 


0.01120 
0.010.50 
0 . 00980 
0.00913 
0.00878 
0.00893 
0.00810 
0.00775 
0.00740 
0.00705 
0.00670 
0.00685 
0.00600 
0.00567 
0.00497 
0.00428 


0.01168 

O.OllOO 

0.0 1080 

0.(10960 

0  00927 

0.00892 

0.00857 

0.00823 

0.00788 

0.00753 

0.00718 

0.  ootids 

0.006.50 

0.00615 

0  00545 

0.00477 

0.01215 
0.01147 
0.01078 
0.01010 
0.00975 
0.00940 
0.00905 
0.0()H70 
0.00f<85 
0.00800 
0.00767 
0.00783 
0.00698 
0.00668 
0.00594 
0.00525 


0.01285  0 
0.01215  0 
0.01145  0. 
0.01078  0 
0.01040  0 
0.01002  0 
0.00968  0 
0.00983  0 
0.0089H0 
0.00863  0 
0.00827  0 
0.00792  0 
0.007.55  0 
0.00720  0 
0.00650  0 
0.00580  0 


013200. 
01250  0. 
01180  0, 
01110  0. 
01073  0. 
01040  0. 
01002  0. 
00968  0, 
00983  0 
00898  0 
,00863  0 
,00827  0 
,00792  0 
.00755  0 
.00685  0 
.00615  0 


018.55  0 
01285  0. 
01215  0. 
011450. 
011100. 
010730. 
010400. 
010020. 
00908  0 . 
00933  0. 
00898  0 , 
0O863  0. 
00827  0. 
00792  0. 
00720  0. 
,006.50  0, 


01400  0 
01820  0 
012.50  0. 
01180  0. 
011450. 
01110  0. 
01073  0. 
01040  0. 
01002  0. 
0()9ri8  0. 
00'.)33  0 
00898  0. 
008li3  0. 
00827  0. 
00755  0. 
,00685  0, 


01420  0. 
018.50  0. 
01280  0. 
01210  0. 
011730. 
01140  0 
01100  0 
01007  0. 
01080  0. 
00997  0 , 
00&60  0, 
00926  0 
00890  0 
008.55  0 
00785  0 
,00715  0 


014500. 
01380  0. 
01310  0. 
0123HO. 
01200  0. 
01165  0. 
01130  0, 
01095  0, 
01060  0 
01025  0 
00990  0 
00955  0 
00920  0 
,00885  0 
,00815  0 
.00742  0 


01480 
01400 
01385 
01265 
01230 
01195 
01160 
01123 
01090 
010.52 
01018 
009f*3 
00948 
00912 
,00842 
.00770 


0.01500 
0.01430 
0.01855 
0.01285 
0.012.50 
0.01215 
0.01180 
0.01145 
0.01110 
0.01073 
0  01040 
0.01002 
0.00968 
0.00983 
0.00863 
0.00792 
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the  above  table:    Steam  temperatures  100  degrees  to  125  degrees  Inclusive.   0.00000.565;   steam   temperatures 
rees  inclusive,  0.000005TG;   steam  temperatures  182  degrees  to  212  degrees,   0.00000590. 


IVhen  steam  is  turned  into  the  piping  system,  the  elongation 
■of  the  main,  due  to  expansion,  removes  the  cold  strain,  and 
in  this  way  the  fittings,  valves  and  pipe  joints  are,  at  any  time, 
strained  only  one-half  as  much  as  if  none,  or  all,  of  the  expan- 
sion were  allowed  for  when  cutting  the  pipe  to  length. 

Most  of  the  large  concerns  making  a  specialty  of  furnishing 
and  erecting  piping  material  have  adopted  this  rule  in  their 


Anchoring  Steam  Mains 
The  method  of  anchoring  steam  main  and  branch  pipes  and 
the  location  of  the  anchors  are  very  important  details  which 
should  be  given  the  proper  attention  when  designing  and 
erecting  a  piping  system.  If  the  anchors  are  not  properly 
located  the  expansion  of  the  piping  may  throw  severe  strains 
on  the  joints,  resulting  in  loose  gaskets  and  bolts  and  causing 


TABLE  VII.    EXPANSION  OF  CAST-IRON  PIPE-VACUUM  EXHAUST  MAINS 


go 

»  c 


0 
10 

20 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
90 
100 


Vacuum,  in  Inches  of  Mercury 


28 


26 


84 


22 


20 


16 


14 


12 


10 


Atmos. 
Pressure 


Temperature  of  Steam,  Desrrees  F. 


100 


125 


140 


152 


162 


169 


176 


182 


187 


192 


197 


201 


205 


209 


212 


Expansion  in  Inches  per  Foot  of  Lengrth 


0.00720 
O.OOO.'iO 
0.00576 
0  (0505 
0.00468 
0.00433 
0  00396 
0. 00360 
0  00324 
0.00288 
0.002.52 
0.00216 
0.00180 
0.00144 
0.00072 
0 


0.00900 
0.00H30 
0.00757 
0.00685 
0.00650 
0.00613 
0.00576 
0.00540 
0.00505 
0.00468 
0.00438 
0.00396 
0.00360 
0.00324 
0.00252 
0.00180 


0.01028 
0.00H.55 
0,00882 
0.00808 
0.00772 
0,00785 
0.00698 
0.00661 
0.00625 
0.00.588 
0.005.50 
0.00515 
0.00477 
0.00441 
0.00367 
0.00294 


0.01118 
0.01042 
0.00970 
0.00897 
0.00860 
0.00823 
0.00786 
0.00750 
0.00712 
0.00675 
0.00688 
0 . 00602 
0  00565 
0  00528 
0.001.55 
0.00382 


0.01190 
0.0L115 
0.01042 
0.00970 
0 . 00933 
0.00897 
O.00H60 
0.00828 
0.00786 
0.00750 
0.00712 
0.00675 
0.00688 
0.00602 
0.00528 
0.00455 


0.01240! 

0.011H8 

0.01098 

0.01020 

0.009S5 

0.00948 

0.00912 

0.00875 

0.00888 

0.00800 

0 . 00765 

0.00727 

0.00fi90 

0.006.53 

0.00580 

0.00507 


0.0129210. 
0.01220  0, 
0,01145  0, 
0.01070  0, 
0.01085  0, 
0.01000  0 
0.00963  0 
0.00926  0 
0.0OS9O  0 
0.00855  0 
0.00815:0 
0.00778  0 
0.00742  0 
0.00705  0 
0.00632  0 
0.00558  0 


013650. 
01290  0. 
01215  0 
01140  0. 
01103  0, 
010650, 
01028  0, 
00990  0, 
00953  0 
00915  0 
0087H0 
00840  0 
00803  0 
00765  0 
00690  0 
006150 


0140310. 
013300. 
01258  0. 
011780. 
01140  0. 
01108  0. 
0)065  0, 
01028  0, 
00990  0. 
009.53  0 
00915  0 
00878  0, 
00840  0, 
00803  0 
00728  0 
00653  0 


0144010. 
013650. 
01390  0. 
01215  0. 
01178  0, 
011400. 
01103  0, 
01065  0. 
01028  0, 
00990  0 , 
00053  0 
00915  0, 
00878  0 
00840  0 
00765  0 
00690  0 


01480:o. 
01402  0, 
018300, 
01258 o, 
01215  0, 
011780, 
01140  0 
01103  0 
01065  0 
01028  0 
00990  0 
009.53  0 
00915  0 
00878  0 
00803  0 
00728  0 


015100. 
01482  0, 
01358  0, 
01282  0, 
01245  0, 
01208  0, 
011700, 
011320, 
01095  0 
010.58  0 
010200 
00988  0 
00945  0 
00908  0 
00883  0 
00758  0 


01.547  0. 
014620. 
01388  0. 
013120. 
01275  0. 
01338  0. 
012000. 
01163  0, 
011250, 
0108 -iO 
010.50  0 
01013  0 
0U975  0 
00938  0 
00863  0 
00788  0, 


01570i 
01493: 
01420 
01342 
01305 
01267, 
01230 
01192 
011.55 
01118 
01080 
01042 
01005 
00968 
00893 
00818 


0.01590 
0.01515 
0.01440 
0.01365 
0.01330 
0.01290 
0.012.53 
0.01215 
0.0117H 
0.01140 
0.01103 
0.01065 
0.01028 
0.00990 
0.00915 
0.00840 
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rnpffi<-ipnts  Of  exoansion  used  in  computing  the  above  table:    Steam  temperatnros   100  degrees   to   125  degrees   Inclusive,    0.00000600;    stear 
eoemtieuis  oi  espuus^^  degrees   to  17G  degrees  inclusive,   0.00000612;    steam  temperatures  182  degrees  to  212  degrees  inclusive,  0.00000620. 


team    tempera  tures 


shops  and  it  has  proved  to  be  satisfactory  for  conditions  in 
general.  When  estimating  the  pipe  length,  some  designers 
allow  for  all  of  the  expansion  in  the  line,  with  the  result  that 
when  the  steam-fitter  comes  to  erect  the  piping  system  he  finds 
it  necessary,  especially  in  long  lines  of  piping,  to  install  what 
is  known  as  a  "Dutchman"  or  filler  piece  (see  Fig.  41)  in 
order  to  make  up  the  required  length,  as  he  finds  it  impossible 


leakage.  A  steam  main  should  never  be  anchored  at  two  or 
more  points  in  its  length,  unless  an  expansion  bend  or  joint  is 
provided  at  some  point  between  the  anchors;  otherwise  the 
anchors  would  be  very  apt  to  fail,  or  the  pipe  would  bow  or 
spring  out  of  shape  and  strain  the  joints  of  the  main  header 
and  branch  pipes. 

No  special  rules  can  be  given  for  designing  and  anchoring 
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against  expansion  and  contraction.  The  deslKnor  must  de- 
pend more  or  less  upon  his  own  judgment  in  placing  the  ex- 
pansion bends  and  anchors  where  they  will  do  the  most  good. 
Pipe  anchors  should  always  be  supported  on  rigid  foundations, 
or  steelwork,  in  order  to  resist  the  severe  strains  which  they 
are  subjected  to.  Any  movement  of  a  pipe  anchor,  or  its 
foundation,  defeats  the  purpose  for  which  it  was  intended  and 
is   lialile   to   cause    the    expansion    strains    to   come   on    some 

member  of  the  pip- 
ing system  where 
least  desired,  with 
subsequent  damage 
to  the  steam  main 
or  machinery  to 
which  it  is  con- 
nected. 

As  a  guide  in 
placing  anchors  and 
bends,  see  Fig.  39 
(August  number  of 
M.\(iriNKRY)  and 
also  the  following  e.xamples  and  illustrations  showing  sev- 
eral methods  of  caring  for  expansion  and  contraction. 

Caring'  for  Expansion  and  Contraction 
Having  determined  the  amount  a  steam  pipe  will  expand  in 
service,  the  next  question  that  arises  is  how  the  expansion 
shall  be  taken  care  of  so  that  the  piping  system  can  expand 
and  contract  freely  without  injury  to  the  joints,  valves  and 
fittings  in  the  line. 

For  steam  mains  of  moderate  length — say  50  to  100  feet — 
where  flexible  pipe  connections  are  provided  between  the  main 
header  and  the  engines  and  boilers,  the  main  header  may  be 


Fig:.    41.      "Dutchman"     required     when    Pipes    are 
cut   Short    enough    to   allow   for   All   Expansion 
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Fig.  42.     Diagram  showing  Method  of  anchoring  a  Steam  Line 
of  Moderate  Length 

anchored  rigidly  at,  or  near  the  center  of  the  line,  thus  allow- 
ing expansion  in  both  directions,  as  indicated  by  the  arrows  in 
Fig.  42.  In  this  case,  the  joints  nearest  the  anchor  are  sub- 
jected to  the  least  strain,  the  greatest  strain  falling  on  the 
joints  near  the  end  of  the  header.  If  the  lines  are  very  long 
it  is  usually  better  to  install  an  expansion  bend  or  loop  in  the 
header  somewhere  between  the  different  branches,  as  shown  in 


prevent  the  main  header  from  buckling  sideways.  When 
heated,  the  main  header  expands  in  the  direction  of  the  arrows, 
tending  to  close  the  bend;  thus,  in  order  to  Insure  sufficient 
elasticity,  the  expansion  bend  should  be  designed  to  suit  the 
elongation  of  the  main  header.  If  one-half  of  the  expansion 
between  points  A  and  B  is  allowed  for  when  cutting  the  pipe 
to  length,  expansion  bend  D  would  be  sprung  or  stretched  this 
amount  during  erection  in  order  to  make  up  the  pipe  joints, 
and  would  thus  take  care  of  approximately  twice  as  much 
(expansion  as  the  same  bend  would  if  none  of  the  expansion 
were  allowed  for  wlien  cutting  the  pipe.  Rules  for  designing 
expansion  bends  will  be  given  In  a  later  Installment. 


PLAN  VIEW 
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Fig.  44.     An  Expansion  Bend  formed  of  Three  Pipes  to  secure  Flexibility 

The  old  type  of  slip-expansion  joints  are  seldom  if  ever  used 
on  high-pressure  steam  mains,  as  there  is  always  more  or  less 
danger  of  the  joint  pulling  apart  from  the  pressure  In  the 
main.  These  joints,  when  used  in  the  past,  have  proved  a 
constant  source  of  trouble  and  expense,  requiring  frequent  re- 
packing and  adjustment,  and  almost  Invariably  have  been  dis- 
carded for  the  more  modern  type  of  expansion  bend,  or  bal- 
anced expansion  joint  now  on  the  market.  The  balanced  type 
of  expansion  joint  is  constructed  so  that  the  pressure  Is  equal- 
ized In  such  a  way  as  to  prevent  the  joint  from  pulling  apart. 
For  high-pressure  pipe  work,  expansion  bends  should  always 
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Fig.    43.      Illustrating    Method     of    compensating    for    Expansion    and    Contraction   by    the    Use    of    an    Expansion    Bend 


Fig.  4.3,  provided  the  expansion  In  the  line  is  sufficient  to 
warrant  the  use  of  a  loop.  In  Fig.  43,  the  main  header  Is 
shown  anchored  close  to  the  branch  pipes  at  A  and  B,  and  an 
expansion  bend  Is  placed  at  any  convenient  point  between  the 
branch  pipes,  as  shown  at  />.  In  very  long  pipe  lines.  It  may 
be  necessary  to  anchor  the  e:;pansion  bend  at  C,  In  order  t3 


be  given  the  preference  over  all  types  of  expansion  joints, 
provided  there  is  sufficient  space  available  to  accommodate  the 
bend.  Expansion  bends  act  as  a  spring,  the  deflection  of  the 
bend  being  distributed  uniformly  throughout  the  bend,  thus 
serving  to  take  up  any  movement  of  the  pipe  due  to  expansion 
or  contraction. 
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Kxpansioii  bends  iiiadc  ol'  large  i)ii)e  are  coiisiderably  tilifl'tT 
and  more  rigid  than  bends  of  smaller  pipe  and  do  not  deflect 
as  readily  unless  bent  to  a  very  large  radius.  Where  lack  of 
space  prohibits  the  use  of  an  cxtrejnoly  large  single-expansion 
bend,  the  expansion  in  a  steam  main  of  large  diameter  may  be 
taken  care  of  as  shown  in  Fig.  44.  In  this  case,  the  main 
header  A  Is  broken  as  shown,  making  connection  with  mani- 
folds B.  to  which  arc  connected  U-bends  C.  The  combined 
areas  of  bends  C  should  be  equivalent  to,  or  greater  than,  the 


tioiis  of   this   kind,   sec   Viti.    28,   i>age   70.'),    M.v(  iiinkuy.   May, 
iyi3.) 

Figs.  45,  46  and  47  show  thr(M;  different  methods  of  pro- 
viding for  expansion  and  contraction  in  the  branch  pipes  con- 
necting the  boilers  with  the  main  header.  The  connections 
take  care  of  any  movement  of  the  pipes  in  either  direction, 
as  shown  by  the  arrows  A,  H,  (J  and  D.  The  connection  illu- 
strated in  Fig.  45  Is  not  quite  as  flexible  as  that  shown  In  , 
Figs.  46  and  47.    The  connection,  Fig.  47,  requires  more  pipe 


N  STEAM  HEADER 


Figs.    45,    46   and   47.      Different   Methods   of    providing   for   Expansion    and  Contraction  in  Branch   Pipes 


area  of  the  main  header  A,  in  order  that  the  flow  of  steam  may 
not  be  retarded  at  this  point.  Of  course,  the  use  of  a  number 
of  small  bends  C  makes  a  more  flexible  connection  than  would 
a  single  bend  of  the  same  size  as  the  main  header,  if  bent  to 
the  same  radius  as  the  smaller  bends.  Referring  to  the  eleva- 
tion, shown  in  Fig.  44,  we  see  that  as  the  water  of  condensa- 
tion tends  to  lodge  in  the  manifolds  B  until  it  is  picked  up  by 
the  rapidly  flowing  steam  and  carried  over  at  high  velocity 


CROSS-OVER  LINE 


Figs.    48,    49    and   50.      Swing   Joints    to   compensate    for 
Expansion  and  Contraction 

through  bends  C,  it  might  cause  a  dangerous  "water  hammer" 
in  the  line.  This  should  be  guarded  against  by  connecting  a 
drain  pipe  D  to  the  bottom  of  each  manifold  B  as  shown. 
Drain  pipe  D  should  be  bent  into  the  form  of  an  expansion 
loop,  in  order  to  prevent  expansion  strains  on  the  small  valves 
and  fittings  in  the  drain  line  as  the  main  header  expands,  as 
indicated  by  arrows  x-y.  Drain  pipe  D  should  be  connected  to 
a  steam  trap  or  other  drip  return  system,  through  valve  G. 
It  is  also  advisable  to  provide  an  open  bleeder,  or  emergency 
"test  drain"  connection,  as  shown  at  H,  leading  to  an  open 
funnel-shaped  fitting,  for  testing  or  clearing  the  line  of  water 
when  shutting  down.  Valves  E  are  for  emergency  use  only, 
being  used  in  case  it  becomes  necessary  to  disconnect  or  re- 
pair the  drain  pipe;  they  should  always  remain  wide  open 
during  operation,  so  that  if  the  trap  or  drip  return  system 
failed  to  operate,  the  water  of  condensation  entering  one  mani- 
fold would  flow  down  through  drain  pipe  D  into  the  bottom  of 
the  other  manifold,  where  it  would  be  carried  on  by  the  steam 
flow.  In  this  manner,  a  dangerous  water  pocket  could  be 
avoided.      (For    further    information    regarding   drip    connec- 


than  either  of  the  other  two.  The  connections.  Figs.  46  and  47, 
are  preferable  where  considerable  movement  has  to  be  taken 
care  of  in  the  direction  indicated  by  arrows  A  and  B.  The 
connection.  Fig.  46,  may  be  made  up  of  two  bends,  if  so  de- 
sired, by  using  a  flanged  joint  at  J. 

Swing  Joints 

Figs.  48,  49  and  50  show  different  methods  of  taking  care  of 
expansion  strains  in  steam  piping  by  what  are  known  as 
"swing  joints."  Figs.  48  and  49  show  methods  usually  em- 
ployed in  making  up  swing  joints  on  small  and  medium  size 
pipe  lines,  where  screwed  fittings  are  used.  In  Fig.  48,  pipe 
lines  A  and  B  are  at  different  levels,  as  indicated  at  D,  and  are 
offset  as  at  C.  When  the  pipe  expands  in  the  direction  of  the 
arrows  x  and  y.  the  pipe  swings,  or  rotates  on  the  threaded 
joints  sufliciently  to  take  up  the  expansion  F,  assuming  the 
position  shown  by  the  dotted  lines  E.  If,  in  this  case,  the 
steam  flow  were  in  the  direction  of  arrow  x,  flowing  from  line 
A  to  line  B.  any  water  of  condensation  forming  in  the  line,  or 
carried  over  from  the  boilers  with  the  steam,  would  be  carried 
on  by  the  steam  flow  without  danger  of  water  hammer  at  this 
point;  but,  if  the  steam  flow  were  in  the  direction  of  arrow 
y,  line  A  being  at  a  higher  elevation  than  line  B,  would  form 
a  water  pocket  in  the  riser.  To  prevent  this,  the  line  should 
be  dripped  at  the  low  point  as  shown  in  the  elevation. 

Fig.  49  shows  an  arrangement  of  swing  joints  where  pipe 
lines  A  and  B  are  on  the  sanie  level,  but  offset  as  at  C.  With 
this  arrangement,  the  vertical  legs  of  the  cross-over  connec- 


Fig.   61.     Detail  of   Crane  Co.'s  Swivel  Expansion  Joint 

tion  will  form  a  dangerous  water  pocket  in  the  lines  unless- 
properly  drained  at  the  inlet  side.  In  a  case  of  this  kind  it 
might  be  advisable  to  connect  a  drain  pipe  to  both  vertical 
legs  of  the  cross-over  line  and  connect  them  as  at  D. 

Fig.  50  shows  a  method  of  connecting  swing  joints  where 
either  bolted  flanged  pipe  and  fittings  are  used  or  screwed 
pipe  with  screwed  fittings.  In  this  case,  the  swivel  expansion 
joints  M  are  connected  to  each  vertical  leg  of  the  cross-over 
line,  and  rotate  in  a  packed  gland  as  the  pipe  expands. 
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Fig.  51  shows  au  enlarged  detail  and  part  section  of  one  of 
these  joints,  as  manufactured  by  the  Crane  Co.  The  upper  half 
of  these  joints  has  flanges  which  match  the  fittings.  The 
lower  body  flanges  are  of  a  special  diameter  and  have  special 
drilling ;,  for  this  reason  it  is  necessary  to  provide  a  special 
flange  on  the  fittings  to  which  the  lower  flanges  connect. 
These  swivel  joints  are  constructed  in  sucli  a  manner  that  it 
Is  impossible  for  the  sleeves  to  blow  out  or  pull  apart  with- 
out shearing  the  circumferential  bushing  ring  C.  The  joint, 
■when  made  up,  is  packed  steam-tight  by  screwing  down  the 
pacliing  gland  ^4.  The  upper  sleeves  of  these  joints  will  make 
a  complete  revolution  while  under  pressure,  with  no  danger  of 
the  joint  blowing  out  or  pulling  apart. 

Swivel  expansion  joints  may  be  obtained  with  either  screwea 
or  flanged  ends,  as  desired,  for  steam  pressures  as  high  as  250 
pounds  per  square  incli.  For  liigh  pressures,  however,  it  is 
advisable  to  use  long  radius  steel  pipe  bends  wherever  possible 
In  preference  to  expansion  joints,  or  swing  joints  of  any  type. 
Pipe  bends  decrease  the  number  of  joints  in  the  line,  and  if 
they  are  properly  proportioned  for  the  service  will  give  far 
more  satisfaction  than  the  methods  described  in  the  fore- 
going. Swing  joints  are  used  mostly  for  low-pressure  steam 
heating  woric,  to  talie  up  the  expansion  in  the  different 
branches  of  the  piping  system,  pipe  risers,  etc. 
*     *     * 

FORMULA  FOR  DETERMINING  THE  BALL 
.'CIRCLE  DIAMETER  FOR  BALL  BEARINGS* 

BY  WILBUR  C.  PRIORI 

The  formula  which  is  developed  in  this  article  is  one  which 
the  writer  has  found  very  useful  in  solving  ball-bearing  prob- 
lems, and  it  can  also  be  used  to  advantage  in  other  kinds  of 
work.  Its  use  will  be  illustrated  at  the  end  of  this  article. 
This  is  the  only  formula  known  to  the  writer  for  figuring  the 
ball  circle  diameter  where  there  is  a  space  between  consecu- 
tive balls.    Smith  and  Marx,  in  their  book  on  machine  design. 


give  the  formula  If  = 


sin    180  deg. 


but  this  applies  only  to 


full  type  bearings  and,  even  when  it  can  be  used,  it  is  more 
cumbersome  than  the  one  given  below: 
In  the  diagram  let: 
D  =  ball  circle  diameter; 
d  =  ball  diameter; 
iS  =  space  between  balls; 
n  =  number  of  balls. 
It  should  be  noticed  that  the  distance  S  is  measured  on  a 
straight  line  joining  the  centers  of  adjacent  balls. 
Construction 
Draw    the    perpendicular    bisector    XZ    of    the    chord    WY. 
This  line  will  pass  through  the  center  of  the  circle  (A  perpen- 
dicular bisector  of  a  chord  passes  through  the  center  of  the 
circle). 

Derivation  of  the  Formula 
In  triangle  XYZ: 

d  +  8 


Cosecant  XZY 


2 

Side 

YZ  - 

D 

2 

Angle  XZY 
D 

180 
n 

2 

-   = 

D 

—  X  - 
2          d 

2 

+ 

d  +  S 

S 

d  +  S 


Denoting  cosecant  XZY  by  C  we  have: 
D 

C  =  

d  +  S 
D^C  (d  +  S)  =  diameter  of  ball  circle. 


Example 
The  following  example  Illustrates  the  use  of  the  formula  in 
connection  with  the  values  of  C  corresponding  to  different 
values  of  n  in  the  table.  Given  the  number  and  size  of  the 
balls,  and  the  space  required  between  consecutive  balls;  to 
find  the  ball  circle  diametes: 
Let  number  of  balls  --  17; 

diameter  of  balls—  VVi    inch; 
space  between  balls  =^  %   inch. 
Then  looking  In  the  table  opposite  17  in  the  n  column  we 
find  5.4464  in  the  C  column. 

TABLE  OF  CONSTANTS  FOR  FINDING  BALL  CIRCLE  DIAMBTBR8 
WITH  8PAOB  BETWEEN  BALLS 


n 

c 

83 

10.529 

84 

10.82B 

35 

11.167 

3« 

11.474 

37 

11.803 

;!  1.1547 

4  1.4142 

5  1.70i:i 

6  2.0000 

7  2.3051 

8  2.6131 

9  2.9238, 

0  3.2;!01 

1  3. 5.502 

2  3.8637 


4.1804 
4.4964 
4  8097 
5.1258 
5 . 4464 
5.7588 
6.0779 
6.3924 
6.7106 
7.0282 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


7.3496 
7.6613 
7.9787 
8.3000 
8.6138 
8.9294 
9.2445 
9.5668 
9.8785 
10.2110 


12.101 

12  442 
12.745 
13.064 

13  399 
13.719 
14.020 
14.335 
14.664 
14.971 
15.290 
15.623 
15.926 
16.241 
16.570 
16.911 
17.198 
17.531 
17.85>* 
18.141 
18.491 
18.794 
19.107 
19.431 
19.766 


20  112 
20 .  ■A'i>* 

20  692 
20.996 
21.387 
21.629 

21  960 
22.301 
22 . 654 
22.925 
23.298 
23.586 
23.880 
24.182 
24.480 
24.811 
25.137 
25.471 
25.815 
26.169 
26.410 
26 . 780 
27.0:^3 
27.421 
27 . 686 
28 . 092 
28.370 
28 . 654 
29.090 
29 .  :W8 
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•  I'"or    further    Infornintlon    on    bnU    l>i-nrln(r    ilo.xlcn    soo    Machinbby's    Diiln 
Sheet  No.   2r>.  entltleil   "Formulag  for  BaU  and  Itoller  Bearloss." 
tAddress:  ForestvUle,  Conn. 


Substituting  known  values  in  the  formula  D  =  C  (d  +  S) 
we  obtain  D  =  5.4464  (5/16  +  %)  =  2.382  inches  =  diameter 
of  ball  circle. 


PROJECTILE  FOR  DESTROYING  AEROPLANES 
The  means  for  destroying  aeroplanes  and  airships  are  keep- 
ing pace  with  the  new  inventions  made  in  the  aeronautical 
field.  Thus,  for  example,  tests  have  been  made  in  Germany 
with  a  special  projectile  intended  for  the  destruction  of 
dirigible  airships.  The  projectile  is  fired  from  a  regular  army 
rifle,  and  is  provided  with  small  wings  or  projections  which 
open  during  the  flight  of  the  projectile  under  the  influence  of 
a  spring,  which  latter  is  compressed  while  the  projectile  is  still 
in  the  rifle  barrel  but  expands  as  soon  as  it  has  passed  from 
the  muzzle.  An  ordinary  bullet  leaves  such  a  small  hole  in 
the  envelope  of  the  dirigible  that  the  gas  escapes  very  slowly. 
The  wings  or  projections  of  the  present  bullet  will  tear  a  hole 
of  considerable  size  in  the  fabric  and  in  addition  will  cause 
a  device  contained  in  the  bullet  to  ignite  the  gas. 


WAQBS  OF  GERMAN  LABORERS 
Robert  Grimshaw,  of  Dresden,  Germany,  writes  that  the 
wages  of  ordinary  day  laborers  in  twenty-three  German  cities 
of  over  two  thousand  inhabitants  are  offlcially  reported  as  fol- 
lows: Munchen  (Munich),  3.70  marks  (88  cents);  Berlin, 
Charlottenburg  and  Rixdorf,  3.60  marks  (85.7  cents);  Leipzig. 
Dusseldorf  and  Stuttgart,  3.50  marks  (83.3  cents);  Hamburg, 
Frankfurt-on-Main,  Nurnberg  and  Essen,  3.40  marks  (80.9 
cents);  Dresden,  Dortmund,  Koln  (Cologne)  and  Duisberg, 
3.25  marks  (77.4  cents);  Bremen  and  Kiel,  3  20  marks  (76.2 
cents);  Breslau,  Hannover  and  Magdeburg,  3.00  marks  (71.4 
cents);  Kiinigsberg,  2.75  marks  (65.5  cents);  Chemnitz  and 
Stettin,  2.50  marks  (59.5  cents). 
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AUTOMOBILE  REAR  AXLE  DESIGN 


A  DISCUSSIOM  OF  (JHAIN  AND  OEAR  TRANSMISSIONS 

BY    K.    V, 

There    are    two    Important    methods    of    transmitting    the 


torque  of  the  motor  to  tlie  drivin;;^  wheels  of  a  motor-driven 
vehicle — either  by  means  of  a  chain  or  a  shaft  -and  each  of 
them  possesses  advantages  and  disadvantages. 

Chain  Drive 

In  almost  ovory  instance  the  chain  is  exposed  to  dust  and 
dirt  which  causes  it  to  wear  out,  and  that  means  a  consid- 

erable  loss  of 
power,  or  in  other 
words,  less  ef- 
ficiency. As  the 
chain  is  placed  be- 
tween the  frame 
and  the  wheel  the 
distance  between 
the  wheel  and  the 
spring  seat  is 
greater,  and  in  con- 
sequence the  bend- 
ing moment  of  the 
axle  is  much  high- 
er, as  the  bending 
moment  varies  di- 
rectly with  the  dis- 
Another  great  ob- 


Tig.    1.     Diagram    illustrating    Relation    between 
Weight   of   Car   and    Retarding  Force 


tance  of  the  spring  seat  from  the  wheel, 
jection  to  the  chain  drive  is  the  noise. 

On  the  other  hand,  when  chain  drive  is  applied,  the  rear 
axle  is  made  from  one  piece,  and  is  not  parted  in  the  center 
as  is  the  case  with  a  shaft  driven  axle.  Further,  in  regard  to 
the  bending  stresses,  the  axle  can  obtain  the  most  favorable 
I-section.  It  does  not  carry  any  heavy  parts,  like  differential 
gears  and  their  housing,  and  being  light  and  free  from  other 
weights,  it  can  travel  a  rough  road  much  more  easily,  is  not 
subjected  to  very  severe  shocks,  the  bumps  of  the  axle  are  re- 
duced and  in  consequence  the  life  of  the  tires  and  the  rims  is 
much  longer.  The  shaft  driven  axles  of  heavy-duty  trucks 
would  have  to  carry  the  heavy  weight  of  differential  gears 

and  their  housings, 
and  that  is  the 
main  reason  why 
the  chain  drive  is 
applied  to  heavy 
commercial  and 
racing  cars. 

Shaft  Drive 
The  advantages 
and  disadvantages 
of  a  shaft  drive  can 
be  seen  from  what 
was  said  in  regard 
to  the  chain  drive. 
As  long  as  the 
housings  of  shaft- 
driven  axles  were 
made  of  east  iron 
or  steel,  the  shaft 
drive  was  not  much 
in  favor  as  the 
axles  were  heavy, 
the  strains  were 
great,  the  axles 
were  subjected  to  severe  shocks  and  bumps  from  the  ruts 
of  the  road,  and  the  life  of  the  rims  and  tires  could  not  be 
very  long.  With  the  introduction  of  pressed  steel  housings, 
however,  the  shaft  drive  began  to  receive  preference  over 
the  chain  drive. 

An  endeavor  is  being  made  to  make  all  parts  of  the  shaft 
driven  axle  out  of  pressed  steel,  and  by  that  means  the  weight 
can  be  considerably  reduced,  but  it  will  not  lower  the  strains 
in  the  axle  to  any  appreciable  extent,  as  there  will  still  be 
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2.     Diagram    showing   Method   of   calculating 
Rear   Axle   Stresses    with   Chain  Drive 


vy  tjH 


KA^ 


Address:    63    P'ranklin    Blvd. 


NAJDBR* 

heavy  parts  which  cannot  be  made  lighter,  such  as  hovel 
gears,  ball  bearings,  and  ball  bearing  housings.  Generally  the 
(liffercntial  housings  arc  supported  from  below  by  means  of 
truss  rods  in  order  to  reduce  the  bending  moment  due  to 
the  weight  of  the  differential  housings. 

The  rear  axle  pushes  the  car;  consequently,  means  have  to 
be  provided  to  transmit  this  shoving  force  from  the  axle  to 
the  frame.  The  simplest  way  is  to  use  the  front  end  of  the 
side  springs  for  this  purpose,  and  in  such  cases  the  front  ends 
of  the  springs  are  fixed  to  the  frame.  The  springs  have  to  be 
strong  enough  to  transmit  this  power  and  to  withstand  the 
skidding  of  the  wheels;  consequently  they  should  also  be  fig- 
ured for  buckling.  In  heavy  cars,  radius  rods  arc  provided 
for  this  purpose.  Another  way  to  transmit  this  thrust  is  by 
means  of  a  propeller  shaft  housing,  the  front  end  of  which 

is    fastened    by  _  

means  of  a  fork,  or 
a  globe  joint  to  a 
cross  member  of 
the  frame,  or  to 
the  rear  end  of  the 
transmission  case. 
In  order  to  make 
the  construction 
sufficiently  rigid, 
rods  are  run  di- 
agonally from  the 
ends  of  the  axle 
toward  the  front 
end  of  the  pro- 
peller shaft  hous- 
ing. 

Besides  the  shov- 
ing force,  there  is 
another  force  to  be 
taken  care  of  with 
the  shaft  drive  con- 
struction. This  is 
the  torque  exerted 
by  the  motor.  On 
account  of  this 
torque,  in  starting 
the  car  forward  the 
driving  pinion 
tends  to  climb  up 
on  the  gear  and  to 
carry  the  propeller 
shaft  with  it.  The 
whole  housing  also 
tends  to  rotate  in 
a  direction  opposite 
to  that  of  the  road  wheels,  and  this  must  be  prevented  by 
proper  means.  The  simplest  way  is  to  let  the  front  end  of  the 
springs  perform  this  duty.  In  this  case  the  spring  seats  have 
to  be  fastened  rigidly  to  the  housing,  and  two  universal  joints 
between  the  axle  and  transmission  have  to  be  provided.  In 
heavier  cars,  a  special  torque  rod  is  attached  near  the  center 
of  the  axle  housing,  the  front  end  of  which  is  pivoted,  with 
coil  springs  interposed,  to  a  cross  member  of  the  frame.  In 
this  case,  two  universal  joints  are  usually  provided  also.  If 
the  propeller  shaft  housing  is  utilized  to  transmit  the  shoving 
force  to  the  frame,  as  mentioned  above,  this  same  member 
can  also  be  used  for  transmitting  the  torque.  In  this  case, 
only  one  universal  joint  is  required,  but  its  fulcrum  has  to  co- 
incide with  the  center  of  the  globe  joint,  or  the  fork  on  the 
front  end  of  the  construction.  There  should  be  sliding  move- 
ments in  the  universal  joints,  and  whenever  the  torque  rod  is 
applied  the  spring  seats  have  to  be  arranged  so  that  they 
can  swivel  around  the  axle  housing. 

The  object  of  the  shaft  driven  axle  is  to  transmit  power 
from  the  motor  to  the  driving  wheels.  It  is  subjected  to  severe 
shocks  and  stresses  due  to  the  bumps  and  ruts  of  the  road, 
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Fig.  3.    Diagram  for  determining  Rear  Axle  and 
Housing  Stresses  with  Shaft  Drive 
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and  has  to  withstand  all  strains  and  stresses  of  stopping  the 
car.  In  addition,  It  must  carry  more  than  half  the  weight  of 
the  car,  and  its  load.  The  slightest  deviation  of  a  shaft  from 
the  correct  line  or  the  slighl(!st  inaccuracy  in  the  meshing  of 
the  gears  puts  additional  strains  on  the  motor.  To  secure  and 
maintain  perfect  meshing  of  the  gears,  good  bearings  are 
absolutely  essential  and  they  ought  to  be  adjustable  to  take 
up  inevitable  wear.  The  weight  of  the  car 'should  be  carried 
by  the  housing,  and  all  shocks  transmitted  by  it  to  the  frame. 
The  live  axle  should  be  absolutely  free  from  all  weights  and 
shocks;  it  should  transmit  only  the  torque  of  the  motor  to 
the  rear  wheels,  and  should  be  subjected  only  to  torsional 
stresses.  In  the  chain  construction,  the  jackshaft  applies  the 
pow(>r,  and  the  dead  rear  axle  only  carries  the  load. 

Adhesion 
Let  Q  pounds  indicate  that  portion  of  the  weight  of  the 
car  which  is  carried  on  the  rear  wheels.  In  Fig.  1,  the  weight 
Q  is  communicated  to  the  ground  through  a  w'heel.  No  mat- 
ter how  much  the  friction  between  the  wheel  and  the  ground 
may  be,  the  retarding  force  F  cannot  exceed  the  weight  Q.  If 
a  greater  force  than  this  is  applied  to  move  the  vehicle  for- 
ward, the  wheel  will  not  only  turn  but  it  will  also  slip  on  the 
ground.  Then,  because  the  retarding  force  F  cannot  even  be 
equal  to  Q,  if  the  coefficient  of  friction  of  the  wheel  on  the 
ground  is  /j.,  F  —  /i  Q  and  that  is  the  maximum  condition.  This 
factor  Ai  is  called  the  factor  of  adhesion.  The  coefficient  of 
friction  on  an  average  road  is  0.60.  We  see  that  we  can  make 
the  calculations  for  the  rear  axle,  starting  with  the  torque  of 
the  motor,  or  we  can  start  with  the  portion  of  the  weight  of 
the  car  which  is  carried  on  the  rear  wheels. 

Bear  Axle  Calculations— Chain  Drive 
In  Fig.  2,  let 

Q  =  Load  on  rear  wheels; 

r  =  Radius  of  the  rear  wheel; 

i  =  Ratio  of  transmission; 

/  =  Combined  ratio  of  transmission  and  ratio  of  rear 

axle; 
/I  =  Coefficient  of  friction=^  0.6; 
r  =  Torque  of  motor; 

TJ  =  Q/>  and  for  one  wheel  TI  — ■ 

2 
The   radius    rods   have    to    withstand   the   skidding   of   the 


Fig.    4.     Diagram   for   determining   Stresses   with   Shaft   Housing   and 
Fork  Construction 

wheels  and  the  tension  of  the  driving  chains.     The  maximum 
skidding  of  the  wheels  =  Qti. 

Tension  of  driving  chain 


Radius  of  large  sprocket 


V2iT 


Radius  of  small  sprocket 

The  factor  of  safety  for  chains  should  be  taken  at  from  8 
to  10,  the  same  as  for  radius  rods.  The  rear  axle  should  be 
made  out  of  good  nickel  steel  having  a  tensile  Strength  of 
90,000  pounds  per  square  inch,  elastic  limit  57,000  pounds  per 
square  inch,  elongation  19  per  cent,  reduction  of  area  53  per 


cent.     The  following  gives  the  analysis  of  a  suitable  steel  f:)r 
axle  constir^ction : 

Carbon  0.44 

Manganese    0.36 

Phosphorus  0.007 

Silicon  0.03 

Sulphur         0019 

Nlcke'  3.33 

The  rear  axle  is  under  the  strain  of  bending  on  account 
ol'  the  load  on  the  rear  wheels  and  the  strains  of  the  radius 
rods.     Those  factors  are: 

Q 

(1)    Moment  for  one  wheel  Af,  —  — A, 

2 
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Fig.    5.     Diagram   illustrating  Method   of   making  Torque  Hod   Calculations 

(2)    Moment  of  the   radius   rod   M,    =  'X:    (.Q^t^  +  tension   of 
the  driving  chain)  A,. 
Resultant  bending  moment  of  the  axle  M  =  sj M*  +  .Wj. 

Shaft  Drive 
The  live  axle  is  exposed  only  to  a  torsional  strain  77.  but 
as    the    axle    is    parted    into    halves,    each    half,  takes    the 
TI 

torque .    The  factor  of  safety  should  be  taken  at  from  7  to  S. 

2 

Bear  Axle  Housing 

The  housing  is  exposed  to  a  strain  of  two  bending  moments 
between  the  two  spring  seats.    These  moments  are  as  follows: 

Q 

(1)  Moment  of  the  load  of  the  car  M,  =  —  A. 

2 


(2)   Moment  of  skidding  M-, 


„A. 


Resultant  bending   moment  M  =  \J  M-,  +  iP,. 

To  be  exact,  there  is  also  a  third  bending  moment  on  ac- 
count of  the  weight  of  the  differential  gears  and  housing. 
Let  W  be  the  weight  of  the  whole  rear  axle  and  suppose  that 
only  0.70  of  this  weight  acts  at  the  center  of  the  axle.  Then 
the  bending  moment  on  account  of  this  weight  is: 

S 
3/,  =  0.70  W  — 

4 

Resultant  bending  moment  M  =  \/  (M,  +  Mt)' +  HP, 

Wo  sec  that  the  most  dangerous  section  of  the  axle  housing 
is  at  the  center  of  the  axle.  Very  often  an  axle  housing  is  of 
such  construction  that  the  strains  of  stopping  the  car  when 
the  brakes  are  applied  are  transmitted  to  the  housing  and 
from  there  to  the  torque  rod.  In  this  case,  the  housing  should 
be  strong  enough  to  withstand  the  braking  stresses,  that  is 
the  torque  Qr/i  or  TI.  The  factor  of  safety  of  rear  axle  hous- 
ing should  be  from  10  to  12. 

Bear  Axle  with  Drivingr  Shaft  Houelng'  and  Fork 

With  the  driving  shaft  housing  and  fork  construction,  the 
strains  in  the  rear  axle  housing  arc  somewhat  greater.  With 
this  construction,  one  universal  joint  is  sufficient.  The  driving 
shaft  housing  is  utilized  to  transmit  the  shoving  force  of  the 
axle  to  the  frame  and  this  same  member  is  used  for  trans- 
mitting the  torque.  The  fulcrum  of  the  universal  joint  has  to 
coincide  with  the  center  of  the  fork  on  the  front  end  of  the 
construction.  The  driving  shaft  housing  is  subjected  to 
buckling  and  compression  on  account  of  the  shoving  force 
and  is  also  subjected  to  bending  on  account  of  the  torque  of 
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the  motor.    There  are  the  following  atresBcs  on  the  axle  hous- 
ing: 

Q 

Mt  =  —  A. 
2 

8 
M,   =0.70W  — 
4 
liosldes  these  two  moments,  we  have  a  third  moment  on 
aiconnt  of  the  shoving  force,  that  is  the  skidding  of  the  wheels. 
.\s  with  this  construction  of  the  axle  the  springs  do  not  take 
up  the  shoving  force,  this  force  is  taken  by  the  axle  housing 
and  we  get: 

0        S 

M,     =   —  IM   -—. 

2         4 
Resultant    bending    moment    M  ^=  \/ (M, -{-M^)' -{- M',. 

Torque  Rod 
The  object  of  the  torque  rod  is  to  transmit  the  torsional 
moment   77   from   the  rear  axle   housing  to  the   frame.     The 
torque  rod  is  attached  near  the  center  of  the  axle  housing, 
the    front  end   of  which   is  pivoted,   with   coil   springs   inter- 
posed, to  a  cross  member  of  the  frame.     Two  universal  joints 
are  usually  provided  with  the  torque  rod  construction. 
Let  the  load  on  rear  wheels  =  4000  pounds. 
Coefficient  of  friction  /u.  =  0.6. 

The    torque    of    the   axle   is    4000  X  0.6  X  18  =  43,200    inch- 
pounds. 

43,200 

Torque   of   the   ball   is  =  720  pounds. 

60 
Torque  of  the  housing  pin  is: 

— 10%  X  i*'  +  720  X  56%  =  0. 
720  X  56% 

F  = ■  =  3780  pounds. 

10% 
where  F  =  force  acting  on  housing  pin. 

The  bending  moment  of  the  rod  can  be  easily  obtained  at 
any    section,    and    so    for    instance,    the    bending    moment   at 
section   A-A   is   720  X  30  =  21,600   inch-pounds.      The   problem 
then  consists   in   designing  a  coil   spring  which   will   not  be 
overstrained  when  compressed  under  the  load  of  720  pounds. 
Let  P  =  Load  acting  upon  the  spring  in  pounds; 
D  =  Diameter  of  spring  wire  in  inches; 
R  ^=  Mean  radius  of  coil  in  inches; 
K  =  Allowed  stress  =  70,000  pounds  per  square  inch; 
G  =  Torsional  modulus  10,500,000; 

rrD^        K  D' 

P  = X— =0.1963  — £:; 


16 
PR 


R 


R 


Z>'  = 


0.1903^ 
720  X  % 


0.1963  X  70,000 
D  =f  "0:032  =  0.33  inch 


0.032; 

about  5/16  inch  =  thickness 


of  wire. 


Deflection  of  one  coil 


64  .R^ 


K 


X 


Deflection    of    one    coil 


P        iwR' 

X  —  = 

D'  G  D  G 

4  X  3.14  X  (%)'  X  70,000 


=  0.099 


0.33  X  10,500,000 
inch. 

If  there  are,  for  example,  ten  coils,  the  deflection  of  the 
spring  will  be  0.104  X  10  =  1.04  inch. 

The  torsional  forces  become  very  great  when  a  car  is  mov- 
ing on  a  steep  grade,  but  the  maximum  stresses  occur  when 
the  wheels  suddenly  strike  a  large  obstacle.  The  resistance 
to  rotation  of  the  wheels  then  increases  rapidly,  and  the  fly- 
wheel momentum,  adding  to  the  normal  torque  of  the  motor, 
produces  a  momentary  driving  effect  greater  than  in  regular 
running.  The  torque  rod  must  be  of  proper  dimensions  to 
withstand  such  extraordinary  stresses.  In  respect  to  the  con- 
struction of  torque  rods,  designers  are  of  many  different 
minds.  Some  favor  a  single  tube,  others  favor  two  tubes  ar- 
ranged like  a  V,  and  still  others  prefer  a  tube  around  the 
propeller  shaft  with  one  universal  joint.  Many  are  coming 
to  the  use  of  stamped  rods,  and  this  is  now  considered  very 
good  practice. 


ECONOMY   IN   TOOL   DESIGN 

11 Y   10.   H.   PHATT 

The  production  of  duplicate  parts  has  developed  many  inter- 
esting features  in  regard  to  tool  design.  One  feature  which 
is  of  considerable  importance  is  the  study  of  tool  economy. 
It  is  a  well-known  fact  that  jigs,  tools  and  special  machinery 
form  the  basis  of  all  duplicate  part  systems  and  that  the 
success  of  the  system  is  judged  largely  from  an  economical 
standpoint.  Many  jigs  and  tools  are  so  designed  that  even 
though  tlioy  produce  interchangeable  parts  accurately  their 
use  is  prohibited  on  account  of  the  excessive  first  cost;  or,  on 
the  other  hand,  of  the  cost  of  operation.     It  is  necessary, 
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Fig.  1.     Valve    Push    Eod   for   Automobile    Motor 

therefore,  that  the  designer  should  study  the  problem  in  hand 
so  that  he  will  be  able  to  design  a  tool  as  cheaply  as  possible 
which  will  at  the  same  time  be  easily  operated  and  produce 
accurate  work.  However,  it  is  not  always  the  cheapest  tool 
that  is  the  most  economical  in  the  long  run,  and  it  is  the 
object  of  this  article  to  show  two  extreme  cases — one  in 
which  the  cost  was  increased  and  the  other  decreased. 

An  Example  of  False  Economy 
Having  many  thousand  automobile  motor  push  rods  of  the 
type  shown  in  Fig.  1  to  machine,  considerable  time  was  taken 


^^^^>       A 


Fig.    2.     The   Successful  Push   Rod  Milling  Fixture 

to  design  jigs  and  tools  to  perform  the  milling  and  drilling 
operations.  The  smallest  diameter  of  these  push  rods  was 
turned  in  an  automatic  screw  machine  and  varied  considerably 
in  diameter,  which  made  it  necessary  to  hold  them  in  an  ad- 
justable fixture.  In  turning  these  push  rods  in  the  automatic 
screw  machine  a  very  uneven  surface  was  produced  owing 
to  the  fact  that  considerable  stock  was  removed. 

The  first  fixture  which  was  designed  for  milling  the  slot 
A  in  these  push  rods,  which  eventually  proved  unsuccessful. 
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is  shown  in  Fig.  .'{.  This  fixture  was  designed  to  hold  twelve 
push  rods  at  a  time  and  was  made  on  the  indexing  principle, 
so  that  while  one  row  of  push  rods  was  being  milled  the 
operator  was  loading  the  opposite  side.  When  the  milling 
operation  was  completed  tlie  locking  plunger  .1  was  with- 
drawn by  means  of  handle  li  and  the  fixture  indexed  by  hand. 
This  milling  fixture  was  rigidly  constructed,  and  though  con- 
siderable time  was  taken  in  making  it  accurate  it  was  found 


mill  the  slot  central  with  the  large  diameter,  and   therefore 
the  fixture  was  a  failure. 

In  endeavoring  to  locate  the  difHculty,  it  was  found  that  by 
clamping  more  than  one  of  the  push  rods  in  the  jigs  at  a 
time  the  variation  in  the  size  of  the  V-blocks  tended  to 
throw  the  work  in  different  directions.  The  variation  in 
the  size  of  the  V-blocks  was  only  about  0.002  Inch — where 
the  blocks  fitted  in  the  fixture — but  when  the  lower  end  of 


Fig.    3.     Milling  Fixture  which  proved  Unsuccessful  for    milling    the    Slot  in   the  Push  Rod  shown   in  Fig.    1 


impossible  to  mill  two  sets  of  rods  and  have  the  slots  central. 
By  referring  to  Fig.  1  it  will  be  seen  that  the  slot  A  is  wide 
and  deep,  and  the  push  rod  could  not  be  supported  at  the  upper 
end  to  withstand  the  strain  of  the  cut  owing  to  the  fact  that 
the  large  diameter  was  not  concentric  with  the  small  end. 
The  construction  of  the  milling  fixture,  as  far  as  the  base  is 


the  push  rod  was  thrown  out  of  line,  the  error  was  multiplied 
at  the  large  end  where  the  cutter  was  working.  This  not 
only  caused  the  slot  to  be  out  of  center,  but  prevented  the 
succeeding  push  rods  from  being  clamped  tightly  enough  to 
hold  them  rigidly,  therefore  causing  chatter.  It  was  found, 
however,  that  by  placing  one  push  rod  at  a  time  in  this  fixture 


Fig,    4.     The   Drill  Jig   which    proved    a   Failure 


concerned,  is  of  simple  design  and  consists  of  a  casting  C 
provided  with  the  usual  pivot  D  and  a  top  swinging  member 
K.  This  top  casting  is  formed  to  the  shape  shown  and  is 
provided  with  two  channels  for  carrying  the  V-blocks  in  which 
the  work  is  clamped.  The  milling  operation  is  performed 
lengthwise  of  the  jig.  This  fixture  would  be  found  suitable 
for  many  varieties  of  work,  but  for  this  push  rod,  which 
varies  considerably  in  diameter,   it  was   found  impossible   to 


the  slot  could  be  milled  central.  This  furnished  an  idea  that 
led  to  the  design  of  the  milling  fixture  shown  in  Fig.  2. 
The  Successful  Millingr  Fixture 
The  fixture  which  proved  successful  for  milling  the  slots  in 
the  push  rods  is  shown  in  Fig.  2.  This  fixture  consists  of  the 
usual  base  A  to  which  is  held  the  swiveling  part  of  the  fixture 
B.  this  being  locked  to  an  index  plate  C  by  the  pin  D.  The 
index  plate  ('  is  clamped  to  the  base  by  two  toe  clamps  as 
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illustiatcd.  Tho  principh'  on  which  this  niilliiin  llxtun"  was 
(icslKiiotl  was  to  hold  only  two  i)ush  rods  at  a  time,  so  that 
while  tho  cutter  was  operating  on  one  the  operator  could  be 
placing  another  piece  In  the  opposite  vise.  The  movable  jaws 
E  were  operated  Independently  of  each  other  and  were  pro- 
vided with  adjustment  for  wear;  and  also  made  strong 
enough  to  Insure  long  service.  The  jaws  A'  and  F  were  re- 
lieved in  the  center  so  that  they  only  came  in  contact  on  the 
upper  and  lower  portions  of  the  smallest  diameter  of  the 
work.  This  prevented  the  work  from  being  thrown  off 
center  and  also  held  it  much  more  rigidly.  The  fixture  was 
Indexed  one-half  turn  and  was  locked  in  position  by  pin  D 
fitting  in  hardened  and  ground  bubhings.  This  fixture,  al- 
though somewhat  expensive  to  make,  proved  an  accurate  and 
rapid  producer. 

The  Drilling  Jig- 
By  referring  to  the  push  rod  shown  in  Fig.  1  it  will  be 
seen  that  a  %-inch  hole  B  is  drilled  tlirough  the  lugs.  The 
first  drilling  jig  made  to  handle  this  work  is  shown  in  Fig. 
4  and  was  designed  to  hold  six  push  rods  at  a  time.  This 
fixture  was  intended  to  be  used  on  a  multiple  spindle  drilling 
machine.  The  principle  upon  which  this  jig  was  designed  was 
to  hold  the  six  push  rods  as  indicated  by  the  heavy  dotted 
lines  in  Fig.  4.  The  push  rod  was  held  up  against  a  hardened 
block  A  by  a  fiat  spring  B  and  a  cone-pointed  plunger  C  fit- 
ting tho  hole  produced  in  the  push  rod  in  a  previous  operation. 
This  plunger  was  designed  on  the  quick-acting  principle,  as 
shown  in  section  at  E.  A  pivot  was  driven  into  the  rod  C 
which  worked  in  an  elongated  slot  in  the  bushing  F.  The 
lower  face  of  the  slot  on  the  push  rod  was  held  up  tightly 
against  the  bushing  plate  G  by  a  nut  H.  Although  this  drill- 
ing jig  is  apparently  well  designed,  it  was  an  absolute  failure 
owing  to  the  method  of  clamping.  It  also  produced  inaccurate 
work  and  was  extremely  expensive  to  make. 

The  Successful  Drilling  Jig 
The  drilling  jig  which  was  finally  made  for  drilling  these 
push  rods  is  shown  in  Fig.  5.  It  was  made  from  stock  castings 
and  consisted  of  a  baseplate  A,  bushing  block  B.  locating 
bar  C  and  a  hinge  clamp  D.  Only  three  push  rods  were  held 
in  this  jig  at  a  time,  but  two  jigs  were  made  and  used  by  the 
operator.  One  jig  was  filled  while  the  other  was  under  the 
drill    press.      Only    three    spindles   of   a   six-spindle    multiple 
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Fi^.   6.     The   Successful  Drilling  Jig: 

spindle  drilling  machine  were  used  for  performing  the  opera- 
tion, but  this  was  handled  so  rapidly  that  there  was  no  lost 
time  between  moves;  hence  the  jig  proved  to  be  entirely  satis- 
factory. In  this  case  the  largest  body  of  the  push  rod  fits 
in  similarly  shaped  holes  in  the  jig,  being  held  in  place  by 
screws  E  which  have  compensating  caps  F  fitted  to  them. 

These  examples  of  jig  and  tool  design  show  what  might 
be  considered  true  and  false  economy.  The  expensive  milling 
fixture  and  the  inexpensive  drilling  jig  for  the  push  rods  are 


tools  that  Uiight  lie  placed  in  lln'  Iruc  e<i)nomy  class,  as  tluy 
are  operated  at  a  minimum  of  c.xpcnsi'  :iii(l  produce  accurate 
results.  The  first  milling  fi.xture  lluil  was  thought  to  be 
technically  designed  and  also  tlu:  drill  jig  shown  in  Fig.  4 
are  tools  that  are  not  economical  from  a  manufacturing  stand- 
point. The  conclusion  can  therefore  be  drawn  that  It  Is  not 
always  the  simplest  nor,  on  the  other  hand,  is  it  the  most 
expensive  jig  that  is  the  most  economical,  but  rather  the  one 
that  is  designed  after  a  very  careful  study  of  shop  conditions. 
Too  much  thought  cannot  be  given  to  the  manufacture  of 
drilling  jigs  which  are  to  be  used  by  inexperienced  workmen. 
*     *     * 

USING    CURVED    FILES    ON    AUTOMOBILE 
BODIES 

An  interesting  development  in  filing  has  been  made  by  the 
automobile  makers  in  Detroit  and  vicinity,  who  have  a  great 
deal  of  filing  to  do  on  sheet  metal  automobile  body  sections. 
A  large  part  of  this  work  is  the  cleaning  up  of  brazed  joints, 
and  for  this  purpose  they  find  that  files  curved  to  a  radius  of 
approximately  two  feet  give  the  best  results  in  getting  at  the 


Type   of   File   used   on   Automobile   Bodies 

work  and  in  clearing  the  chips.  If  an  ordinary  solid  file  is 
used  it  must  be  bent  while  hot,  and  only  one  side  is  available 
without  rebending. 

The  Vixen  File  Co.,  of  Philadelphia,  Pa.,  has  met  the  demand 
for  curved  files  by  furnishing  a  curved  base  upon  which  the 
ordinary  straight  "Vixen"  file  blade  may  be  mounted.  The 
steel  used  in  "Vixen"  files  will  stand  this  bending  in  a  cold 
state,  so  that  after  one  side  has  been  worn  out  it  is  simply 
necessary  to  remove  the  blade  and  reverse  the  bend.  The 
accompanying  illustration  shows  a  file  and  its  application  to 
the  work.  C.  L.  L. 

The  war  in  the  Balkans,  aside  from  attracting  the  attention 
of  the  world  in  general,  has  had  a  direct  effect  upon  the  ma- 
chine trade  in  the  curtailing  of  the  emery  supply.  The  best 
emery  in  the  world  comes  from  the  island  of  Naxos,  a  Greek 
possession,  and  from  this  island  and  Asia  Minor  are  mined 
the  bulk  of  the  world's  emery.  When  the  war  broke  out,  the 
emery  miners  dropped  their  picks  and  shovels  to  take  up  their 
rifles  and  the  emery  supply  was  practically  cut  off.  As  a  con- 
sequence, emery  wheel  manufacturers  are  devoting  more  atten- 
tion to  artificial  abrasives,  especially  as  a  rise  in  the  price  of 
Greek  emery  is  anticipated  when  the  supply  is  resumed.  The 
mining  and  exportation  of  the  Naxos  emery  is  under  the 
direct  control  of  the  Greek  government. 
*     *     * 

Some  one  has  said  that  much  valuable  energy  is  wasted 
in  preserving  secrecy.  Inefliciency  and  secrecy  in  a  manufac- 
turing plant  are  twins,  and  go  hand-in-hand. 
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ELECTRIC  WELDING,  AUTOGENOUS  WELDING  AND  MACHINING  OPERATIONS 

BY  DOUOLAB  T.  HAMILTON* 


The  poppet  type  of  valve  generally  used  in  gas  engine  con- 
struction is  one  of  the  parts  which  requires  more  attention 
and  care  in  its  manufacture  than  is  usually  recognized.  It 
is  absolutely  necessary  that  the  head  or  valve  disk  form  a 
perfect  bearing  in  the  valve  seat,  not  only  to  economize  in  fuel, 
but  also  to  provide  for  a  quiet  and  smooth  running  engine. 
The  valve  heads  are  necessarily  subjected  to  the  high  tempera- 
tures of  the  burning  gases  and  therefore  should  be  made  so 
that  they  will  resist  warping.  They  also  should  be  made  from 
a  material  which  will  resist  the  tendency  to  burn  or  oxidize, 
which  results  in  a  leaky  valve.  To  overcome  the  rapid 
deterioration  of  engine  poppet  valves,  many  attempts  have 
been  made  to  secure  a  material  that  will  give  a  long  life. 
Among  the  materials  which  have  been  tried  with  more  or 
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rig.    1.     Various   Stages   of   Manufacture   through   which   an   Improved 
Poppet   Valve   passes 

less  satisfactory  results  are  vanadium  steel,  nickel  steel  and 
cast  iron.  The  disadvantage  of  making  a  valve  head  from 
cast  iron  is  that  it  breaks  off  easily,  and,  although  the  bear- 
ing obtained  is  satisfactory,  the  life  of  the  valve  is  short, 
owing  to  the  corners  breaking  off.  Several  attempts  have  been 
made  to  secure  a  cast-iron  head  to  the  stem  by  riveting,  but 
the  results  have  not  been  entirely  satisfactory.  Another 
method  which  has  been  tried  is  to  fasten  a  cast-iron  ring  to 
a  nickel  steel  drop-forged  head,  but  this  has  proved  unsuc- 
cessful, owing  to  the  ring's  breaking,  even  though  electrically 
welded.  In  the  following  article  is  described  a  method  which 
consists  in  depositing  a  high  silicon  cast  iron  on  the  seat  of 
the  valve  head  by  autogenous  welding. 

Preliminary  Machining-  and  Electric  Welding  Operations 
on  Poppet  Valves 

As  indicated  in  Fig.  1,  a  poppet  valve  consists  of  two 
parts,  vis.,  a  head  o  and  a  stem  b.  As  a  rule,  the  head  is  made 
from  a  nickel  steel  drop-forging,  containing  from  2y>  to  5 
per  cent  nickel.  The  stem  is  made  from  a  piece  of  cold- 
rolled  steel,  generally  25/64  inch  in  diameter,  and  long  enough 

•  Associate  Kdltor  of  Machi.veiiv. 


to  meet  the  requirements  of  the  engine  in  which  it  is  to  be 
used.  After  the  drop-forging  has  been  made  and  the  cold- 
rolled  stock  has  been  cut  off  to  the  required  length,  these  two 
members  are  welded  together  in  an  electric  welder  of  the  type 
shown  in  Fig.  2. 

In  operation,  the  head  is  clamped  between  copper  jaws  .1 
and  the  stem  held  in  a  similar  manner  by  the  jaws  B,  the 


Fig.   2. 


Electrically-welding  Poppet  Valve  Heads  to  Stems  in 
Toledo  Electric  Welder 


two  ends  of  the  work  being  butted  together.  The  copper  jaws 
are  now  brought  down  tightly  on  the  work  by  means  of  a 
foot  lever.  The  electric  switch  attached  to  the  lever  which 
the  operator  grips  with  his  right  hand,  is  then  closed,  turning 
on  the  current  and  immediately  heating  the  ends  of  the 
work.  When  the  proper  temperature  is  reached — almost  a 
white  heat — the  two  pieces  are  brought  together  by  means  of 
the  lever  C,  which  the  operator  controls  with  his  right  hand, 
and  as  the  metal  is  in  a  semi-fluid  condition  the  pressure 
exerted  on  the  lever  joins  the  two  ends,  forming  a  homo- 
geneous mass  and  a  perfect  weld.  Forcing  the  work  together 
in  this  manner  when  in  a  highly  heated  state,  forms  a  flash 
at  the  joint,  as  indicated  at  B  in  Fig.  1,  which  is  removed 
in  a  subsequent  operation.  For  welding  this  particular  valve 
stem,   two   legs   of   a   three-phase    440-voIt   current   are    used, 


Fig.    3.     Grinding   Poppet   Valve   Stems   in   a    Landis    Plain    Grinding 
Machine 

which  through  a  transformer  in  the  machine  is  cut  down  to 
five  volts.  The  welded  stems  are  turned  out  at  the  rate  of 
2500  per  day  of  nine  hours. 

After  electric  welding,  the  stem  is  cut  off  to  the  required 
length  and  both  ends  of  the  valve  are  centered;  then  the 
head  is  machined,  a  roughing  and  finishing  cut  being  taken, 
and  at  the  same  time  a  small  groove  is  cut  in  the  seat,  as  in- 
dicated at  B  in  Fig.  1.  The  next  operation  is  to  remove  the 
burr  or  flash  left  by  the  welding  operation  in  a  liand  screw- 
machine. 
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Depositing:  Cast  Iron  on  the  Valve  Seat  by 
Avitofrenous  Weldlngr 

What  might  really  be  considered  the  most  interesting  opera- 
tion in  the  manufacture  of  this  poppet  valve  Is  the  building 
up  of  a  seat  on  the  head  by  means  of  what  might  properly 
be  termed  a  "putting-on  tool,"  the  cast  Iron  being  tlcpositcd  by 
means  of  an  autogenous  torch.  To  accomplish  this  operation, 
the  valve  is  placed  on  the  Tixture  A,  Fig.  6,  resting  on  its  head. 


Fig.   4.     Group  of  Autog-enous  Welding  Operators  at  Work   on  Motor 

This  fixture  is  rotated  by  means  of  a  foot  treadle,  thus  en- 
abling the  operator  to  deposit  the  cast  iron  evenly  around 
the  surface  of  the  seat  of  the  valve  head.  The  cast  iron, 
before  being  deposited,  is  in  the  form  of  a  rod  Y^  inch  in 
diameter,  and  is  made  from  a  grade  of  cast  iron  containing 
a  high  percentage  of  silicon — from  5  to  10  per  cent.  It  has 
been  found  after  many  experiments  that  this  grade  of  iron 


Fig.  4  shows  a  group  of  operators  at  work  In  the  plant  of 
the  Metals  Welding  Co.,  Cleveland,  where  thisi  information 
was  obtained.  The  condition  of  the  valve  heads  before  and 
after  depositing  the  cast  iron  is  shown  at  A  and  B  in  Fig.  5, 
and  also  at  H  and  C  in  I'Mg.  1.  After  the  valve  has  cooled, 
it  is  taken  to  a  hand  screw  machine  and  a  light  cut  removed 
from  that  portion  on  which  the  cast  iron  was  deposited.  This 
operation  is  performed  to  determine  whether  or  not  there 
are  any  defects  in  the  seat,  due  to  the  metal 
not  running  freely,  and  thus  causing  blow- 
holes or  cold  shuts. 

Final  Machining  Operations 
The  roughed  valves  are  now  taken  to  a 
hand  screw  machine  and  the  cast-iron  seat 
is  macliined.  After  machining,  the  valves 
are  taken  to  the  grinding  machine  shown 
in  Fig.  3,  where  the  valve  seat  is  ground 
to  the  required  angle  and  diameter,  after 
which  the  stem  is  ground  to  %  inch  diame- 
ter, a  limit  of  0.0005  inch  being  allowed  on 
a  stem  7  inches  in  length.  The  lower  end 
of  the  stem  is  casehardened  and  upon  the 
completion  of  this  operation  the  valve 
is  ready  for  use. 

It  will  be  seen  from  the  foregoing  that, 
although  a  poppet  valve  seems  to  be  rather 
simple  in  construction,  It  requires  the 
most  painstaking  care  in  its  production,  and 
its  life  depends  largely  on  the  proper  exe- 
cution of  the  various  operations  outlined. 
At  D  in  Fig.  1  is  shown  a  poppet  valve 
completed  and  ready  for  use  on  a  gas  en- 
gine, with  the  exception  of  the  cutting  of 
the  slot  in  the  head  which  is  used  for 
driving  the  valve  when  grinding  in  the  seat;  this  illustra- 
tion also  shows  clearly  the  three  materials  used  in  its 
make-up. 

*     *     * 

The  General  Electric  Co.  has  brought  out  a  new  incandescent 
lamp  which  is  said  to  use  only  one-half  as  much  current  for 
the  same  candlepower  as  the  present  tungsten   lamps.     The 


Poppet  Valves 


Fig.    5.     Poppet   Valve    before    and    after    applying  Fig.    6. 

the   Cast   Iron   by  Autogenous  Welding 

gives  unusually  satisfactory  results  for  autogenous  welding. 
The  bar  B  is  melted  by  the  autogenous  torch  C,  which  develops 
a  heat  of  about  6300  degrees  F.  It  requires  only  a  very  short 
time  for  the  operator  to  deposit  the  required  amount  of  cast 
iron,  when  the  valve  is  removed  from  the  fixture  and  placed 
in  the  lime  on  the  bench  to  cool,  as  indicated  at  D  in 
Fig.   6. 


Close  View  of  Welder  at  work  applying  Cast  Iron  to  Poppet  Valve 
Heads  by  Autogenous  Welding 

new  lamp  contains  a  specially  shaped  tungsten  filament  sur- 
rounded by  an  inert  gas  like  nitrogen  at  atmospheric  pres- 
sure. The  gain  in  efficiency  of  incandescent  lighting  thus 
made  within  the  past  six  years,  is  about  sixfold,  the  present 
tungsten  lamps  requiring  only  about  one-third  as  much  cur- 
rent as  the  common  carbon  filament  lamp  for  the  same 
lighting  effect. 
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MAKING  THE  PARTS,  ASSEMBLING  AND 

BY   EDWARD  K 

Few  automobile  accessories  add  more  to  the  interest  de- 
rived from  driving  an  automobile  than  the  speedometer,  for 
this  instrument  affords  a  constant  indication  of  the  speed  at 
which  the  machine  is  traveling,  a  record  of  the  distance  cov- 
ered on  each  individual  trip  and  the  total  number  of  miles 
traveled  during  the  season.  Various  forms  of  mechanism 
have  been  employed  for  actuating  the  different  types  of  speed- 
ometers on  the  market.  In  the  Jones  speedometer,  with  which 
this  article  is  concerned,  the  mechanism  is  controlled  by  cen- 
trifugal force.  When  a  body  is  rotating  about  a  fixed  center, 
a  tendency  is  developed  for  the  material  to  fly  off  at  a  tangent. 
The  magnitude  of  centrifugal  force  is  expressed  by  the  fol- 
lowing equation: 


F  = 


GK 


2933.9 


where 


Fig.    1.     Diagram    illustrating   Principle    on    wliich    the    Jones   Speed- 
ometer operates 

V  =  linear  velocity  of  center  of  gravity  of  rotating  body 
2Tr  RN 

in  feet  per  second  =: ; 

60 

O  =  acceleration  of  gravity  =  32.17; 
2V=R.P.M.  of  rotating  body; 
W  =  weight  of  rotating  body  in  pounds; 

R  =  radius  in  feet. 

Fig.    1    shows    the   mechanism    which    actuates    the    Jones 
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tation  transmitted  to  the  instrument  Referring  to  Fig.  1,  A 
is  the  governor  or  rotating  member,  the  centrifugal  force  of 
which  actuates  the  speed  indicator.  This  governor  is  pivoted 
at  the  point  B.  The  spindle  C  is  connected  to  the  wheel  of 
the  car  by  means  of  the  flexible  shaft  previously  referred  to. 
It  will  be  evident 
that  as  the  spindle 
C  revolves,  centrifu- 
gal force  gives  the 
governor  A  a  tend- 
ency to  rotate  about 
the  pivot  B  toward  a 
position  where  its 
plane  will  be  perpen- 
dicular to  the  spin- 
dle C.  This  tendency 
is  resisted  by  the 
saddle  spring  G, 
which  bears  against 
the  pin  D  in  the  gov- 
ernor. Tlie  tension 
of  the  saddle  spring 
is  so  regulated  that 
the  position  of  the 
governor  causes  the  needle  of  the  speedometer  to  indicate  the 
speed  at  which  the  car  is  traveling.  The  manner  in  which 
this  result  is  obtained  is  as  follows: 

As  the  governor  A  moves  toward  the  vertical  position,  the 
pin  Z>,  which  engages  with  the  finger  E,  draws  the  governor 
disk  F  forward.  The  governor  disk  is  in  contact  with  a  small 
fiber  roller  at  the  end  of  a  bell-crank.  As  the  disk  is  drawn 
forward,  the  bell-crank  revolves  on  its  pivot  and  causes  the 
indicating  needle  to  move  over  the  scale  on  the  speedometer 
dial,  thus  showing  the  rate  at  which  the  car  is  traveling.  The 
spiral  spring  H  returns  the  disk  toward  the  zero  point  when 
the  speed  of  the  car  is  retarded. 

MakiniT  the  Speedometer  Parts 

In  the  present  article  the  purpose  is  to  describe  a  number 
of   interesting   methods   of    instrument   making   employed    in 


Gear  on  Front  Wheel  of  the  Car,  which 
drives  the  Speedometer 


Fig.    3.     Some    Farts   of   the  Jones  Speedometer 


speedometer.  A  flexible  shaft  connects  the  instrument  to  a 
gear,  secured  to  the  inside  of  the  hub  of  one  of  the  front 
wheels.  (One  of  these  gears  is  shown  in  Fig.  2.)  Hence,  the 
speed  at  which  the  car  is  traveling  controls  the  speed  of  ro- 
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the  factory  of  Jones  Speedometer,  New  Rochclle,  N.  Y.  Fig.  3 
shows  several  of  the  parts,  which  will  be  referred  to  later  in 
connection  with  the  methods  used  in  making  or  assembling 
them.  The  speedometer  spindle  is  shown  at  C  in  Fig.  3. 
These  spindles  are  roughed  out  from  machine  steel,  the  op- 
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eration  being  in  accordanco  with  standard  practice.  The  next 
step  Is  to  form  the  kvy  at  the  right-hand  end  of  tlio  spindle 
which  engages  with  the  coupling  on  the  flexible  shaft.  This 
key  is  swaged  on  the  shaft  by  the  punch  and  die  illustrated  in 
Fig.  4.  The  end  of  the  spindle  which  is  to  be  swaged  is  in- 
serted in  the  hole  K  in  the  die.  When  the  press  is  tripped, 
the  pins  .1  are  forced  down  by  means  of  the  hardened  steel 
studs  At,  carried  by  the  punch.  The  tapered  ends  of  the  pins 
A  force  the  swaging  punches  B  In  against  the  work  and  form 
the  key  on  the  spindle.  The  top  of  the  key  is  given  the  re- 
quired shape  by  means  of  the  pin  C.  This  pin  is  forced  down 
by  means  of  the  cam  D,  which  is  actuated  by  a  hand  lever. 
The  position  of  the  pin  controls  the  height  to  which  the 
metal  can  flow  during  the  swaging  operation.  The  punches 
B  and  pin  C  are  returned  by  spiral  springs  when  the  ram 
of  the  press  rises. 

After  the  spindles  have  been  roughed  out  and  swaged,  they 
are  taken  to  the  hardening  department  where  they  are  hard- 
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Fie.  4.    Punch  and  Die  used  for  swaging  Key  on  End  of  Speedometer 
Spindle 

ened  locally  at  the  points  where  the  cone  bearings  are  to  be 
ground  in  a  subsequent  operation.  Upon  the  completion  of 
the  hardening  process  the  hole  is  drilled  in  the  spindle  to 
receive  the  pivot  B,  upon  which  the  governor  is  carried.  The 
work  is  then  taken  to  a  Sloan  &  Chace  bench  lathe,  equipped 
with  a  compound  rest  upon  which  the  grinding  attachment  is 
mounted.  The  work  is  carried  in  an  ordinary  draw-in  chuck 
and  the  bearing  cones  are  ground  at  an  angle  of  forty-five 
degrees.    After  this  the  work  is  taken  to  the  Brown  &  Sharpe 


Fig.    6.     Special   MacUne   for   winding  Saddle   Springs 

universal  grinders  where  the  body  of  the  spindle  is  ground. 
The  governor  disk  F  is  shown  in  detail  in  Fig.  3.  These 
disks  are  made  on  Brown  &  Sharpe  automatic  screw  machines, 
the  only  unusual  point  in  this  company's  practice  being  the 
method  of  tooling  the  machines.  It  is  necessary  for  these 
pieces  to  be  finished  to  a  high  degree  of  accuracy,  and  ex- 
perience has  shown  that  better  results  are  obtained  by  mount- 


ing the  forming  tool  on  the  front  slide  and  the  cut-off  tool 
on  the  rear  slide,  although  this  is  at  variance  with  the  stand- 
ard practice.  The  drill  and  reamer  for  machining  the  hole 
through  the  center  of  the  governor  disk  are  carried  in  the 
turret  of  the  "automatic"  in  the  usual  way.  After  the  gov- 
ernor disks  have  been  cut  off  on  the  screw  machine,  they  are 
taken  to  the  punch  press  department  where  one  end  of  the 
disk  is  finished  in  a  die  to  the  form  shown  in  the  end  view 


Fig.    6. 


Hobbing  Attachment  for   Lathe,    on   which   Eccentric   Pinions 
are   hobbed 


to  the  left.  The  body  of  the  spindle  and  the  hole  in  the  gov- 
ernor disk  through  which  it  slides  have  to  be  finished  within 
a  limit  of  0.0001  inch,  as  the  least  shake  between  these  two 
members  would  be  detrimental  to  the  operation  of  the  instru- 
ment. 

Fig.  5  shows  a  special  machine  which  was  designed  for  pro- 
ducing the  saddle  springs  shown  at  G  in  Fig.  1.  These  springs 
are  made  of  piano  wire,  which  is  cut  off  to  blanks  of  the  re- 
quired length  and  bent  to  form  the  U-shaped  end  of  the  sad- 
dle spring  by  means  of  a  suitable  punch  and  die.  The  work 
is  then  brought  to  the  machine  shown  in  Fig.  5.  This  machine 
grips  the  end  of  the  saddle  spring  and  two  coils  are  wound 


Fig.    7.     Bench    Lathe   with   Special    Chasing   Attachment    for   turning 
Bushings 

around  the  mandrel  by  means  of  the  handles  on  the  index 
wheels.  In  operation,  the  two  index  wheels  A  are  set  at  zero; 
the  blank  is  then  placed  in  the  machine  and  both  disks  are 
turned  through  two  revolutions,  which  brings  them  back  to 
the  index  points.  In  this  way  the  springs  are  turned  out 
with  the  ends  in  exactly  the  same  plane,  the  work  being  fin- 
ished so  perfectly  that  little  if  any  adjustment  is  necessary 
before  the  springs  are  ready  to  be  assembled  in  the  instru- 
ment. 

The  speedometer  mechanism  illustrated  in  Fig.  1  is  carried 
in  ball  bearings  of  the  cone  and  cup  type.  The  bearing  cups 
used  for  this  purpose  are  illustrated  in  detail  at  J  in  Fig.  3. 
These  cups  are  made  on  either  Brown  &  Sharpe  or  Acme  auto- 
matic screw  machines.  After  being  hardened,  the  bearing 
cups  are  ground  on  a  Rivett  grinder. 

Making  the  Odometer  Parts 
It  has  already  been  mentioned  that  the  Jones  speedometer 
is  equipped  with  an  odometer  which  indicates  both  the  dis- 
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tance  traveled  on  individual  trips  and  the  total  distance 
traveled  by  the  car  during  an  entire  season.  A  number  of 
different  styles  of  instruments  are  made,  some  of  which  are 
arranged  to  indicate  a  season  mileage  of  100,000  miles,  while 
others  provide  only  for  10,000  miles.  All  types  of  instru- 
ments are  arranged  to  indicate  individual  trips,  up  to  100 
miles  in  length.  A  "reset"  button  is  provided  at  the  side  of 
the  instrument,  and  by  pushing  this  button  the  dials  which 


Fig.    8.     Special  Machine  used  for  assembling  Odometer   Gear   Clusters 


indicate  the  distance  traveled  during  individual  trips  are  in- 
stantly returned  to  zero. 

Motion  is  transmitted  to  the  odometer  by  means  of  the 
worm  I  on  the  speedometer  spindle,  as  shown  in  Fig.  1.  This 
worm  engages  with  teeth  machined  in  a  vertical  "eccentric 
pinion,"  which  is  shown  in  detail  at  K  in  Fig.  3.  As  the 
speedometer  spindle  revolves  the  small  eccentric  at  the  end 
of  the  eccentric  pinion  operates  a  pawl  which  transmits  mo- 
tion to  the  trains  of  gears  which  turn  the  dials  of  the 
odometer. 

The  gears  which  actuate  the  odometer  are  arranged  in 
clusters  assembled  on  bushings  P,  Fig.  3.    Each  of  the  gears 


the  action   of  this  train   of  gearing  Indicate   the   number  of 
miles  which  the  car  has  traveled. 

The  blanks  from  which  the  eccentric  pinions  K  are  made 
are  formed  In  Brown  &  Sharpe  automatic  screw  machines. 
After  the  forming  operation  has  been  completed,  the  work  is 
transferred  to  a  machine  equipped  with  a  magazine  and  feed- 
ing chute  which  delivers  it  to  an  eccentric  chuck  in  which 
the  work  is  held  while  the  eccentric  is  turned.  Fig.  6  shows 
a  very  simple  form  of  bobbing  attachment  for  an  engine  lathe, 
which  is  used  to  hob  the  teeth  on  the  eccentric  pinions.  It 
will  be  seen  that  the  hob  A  is  carried  on  an  arbor  held  in 
the  lathe  spindle.  The  work  is  held  in  the  collet  B  and  sup- 
ported at  its  outer  end  by  means  of  a  tailstock  C,  in  which 
the  end  of  the  eccentric  pinion  fits.  The  tailstock  and  collet 
are  adjusted  by  means  of  the  wheels  D  and  E,  respectively. 
The  work  is  rotated  by  means  of  a  universal-jointed  rod  F, 


to  the   Gear  Clusters 


In  these  clusters  has  ten  teeth  and  a  dial  graduated  from  zero 
to  nine  is  mounted  at  the  top  of  the  cluster.  The  gearing 
is  arranged  in  such  a  way  that  the  dial  at  the  right-hand  end 
makes  one  complete  revolution.  At  this  point,  a  pawl  of  the 
tvpe  shown  at  the  bottom  of  the  scries  M  in  Fig.  3,  (>ngagcs 
with  a  gear  of  the  next  cluster  to  the  left  and  moves  it 
through  one  space,  i.e.,  one-tenth  revolution.  After  this  op- 
eration has  been  repeated  ten  times,  a  pawl  on  the  second 
cluster  of  gears  engages  with  a  gear  of  the  third  cluster  and 
moves  it  through  one  space.  It  will  be  obvious  to  the  reader 
that  the  distances  indicated  by  the  successive  dials  to  the  left 
have  ten  times  the  value  of  the  distance  indicated  by  the  dial 
to  the  right.     Consequently  the  figures  brought  into  view  by 
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Fig.   10.     Drilling  the   Odometer  Plates   with   "Depthing"    Gages 

which  is  geared  to  the  lathe  and  transmits  motion  to  the 
collet  through  a  worm  and  worm-wheel  enclosed  in  the  fixture. 
The  different  forms  of  gears  used  to  actuate  the  odometer 
are  stamped  out  from  brass  ribbon  stock.  In  order  to  have 
the  work  assembled  properly,  it  is  obviously  necessary  for 
the  hole  in  each  gear  to  be  exactly  at  the  center.  Compound 
sub-press  dies  are  used  for  this  purpose,  of  the  type  generally 
used  in  watch,  clock  and  instrument  work.  The  small  bush- 
ings on  whicli  the  gear  clusters  are  mounted  are  produced  on 
an  automatic  screw  machine.  This  work  is  fairly  accurate, 
but  there  is  alw'ays  some  doubt  as  to  the  parallelism  of  the 
hole  with  the  outside  of  the  bushing.  In  order  to  guard 
against  errors  from  this  source,  the  bushings  made  on  the 


nding  Springs  into  the  Odometer 


automatic  screw  machine  are  transferred  to  the  bench  lathe 
shown  in  Fig.  7.  This  lathe  has  been  equipped  with  a  special 
chasing  attachment.  The  bushings  are  carried  on  a  small 
mandrel  in  the  lathe  spindle,  which  just  fits  the  hole  in  the 
bushing,  and  the  outside  is  turned  by  means  of  a  tool  carried 
in  the  chasing  attachment.     In  this  way,  the  hole  is  sure  to 
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be  parallel  with  the  outside  oi:  the  l)iisliing.  The  desiKii  of 
the  mechanism  will  be  readily  understood  by  referring  to  the 
illustration.  A  Is  the  guide  on  the  chasing  attachment  wliich 
fits  over  the  guide  bar  B,  carried  in  the  lathe  spindle.  The 
parts  A  and  B  are  hardened,  ground  and  lapped,  and  any 
slight  wear  which  may  occur  is  compensated  for  automatically. 
The  bushing  to  be  turned  is  mounted  on  the  small  mandrel  C, 
and  the  tail  center  D  is  pushed  up  against  its  outer  end  by 
means  of  the  hand  lever,  thus  providing  the  necessary  drive. 
The  mandrel  on  which  the  work  Is  carried  is  ground  after 
the  fixture  has  been  set  up  on  the  lathe,  so  that  it  is  sure  to 
be  in  proper  alignment.  At  intervals,  the  operator  measures 
the  size  of  the  pieces  turned  on  this  latlie  with  a  micrometer, 
and  three  or  four  times  a  day  she  refers  the  work  to  the 
foreman  of  the  department  in  order  that  he  may  have  an 
opportunity  of  checking  the  accuracy  of  the  parts. 
Assemblingr  the  Gear  Clusters 
The  finished  bushings  and  gears  are  taken  to  the  assem- 
bling department  where  the  gear  clusters  are  assembled  on 


"nests"  A,  whicli  are  virtually  small  dies  in  which  the  teeth 
of  the  different  gears  in  the  cluster  fit.  In  order  to  locate 
the  dial  in  the  proper  relation  to  the  gears  In  the  cluster,  a 
gage  B  Is  provided.  This  gage  is  merely  a  leaf  hinged  to  the 
fixture  and  provided  with  three  holes  through  whicli  three 
numerals  on  the  dial  can  be  seen.  After  the  cluster  has  been 
placed  in  the  fixture,  the  dial  is  so  set  that  the  proper  figures 
sliow  through  tlie  holes  in  the  gage.  The  riveting  machine  is 
then  hrougiit  into  action,  riveting  the  end  of  the  bushing 
down  over  the  edge  of  the  hole  in  the  dial. 

Drilling-  the  Odometer  Plates 
The  different  parts  of  the  odometer  mechanism  are  assem- 
bled on  a  brass  plate  of  the  form  shown  at  0  in  Pig.  .3.  It 
will  be  seen  that  there  are  thirty  holes  which  have  to  be 
drilled  in  these  plates.  In  order  to  do  this  work  with  the 
greatest  possible  dispatcTi,  the  method  of  drilling  by  means 
of  a  "dcpthing"  plate  has  been  adopted.  This  is  another 
method  which  is  in  quite  general  use  in  instrument  making 
and  combines  the  benefits  of  rapid   production   with  a  high 


Fig.  12,    Method  used  in  testing 

the  special  machine  shown  in  Fig.  8.  This  machine  consists 
of  a  horizontal  press,  equipped  with  dies  to  fit  the  different 
gears  which  constitute  the  cluster  being  assembled.  Taking 
as  an  example  the  series  shown  at  N  in  Fig.  3,  the  two  upper 
gears  are  fitted  in  the  dies  A  and  B,  and  a  bushing  is  then 
placed  in  the  die  at  the  end  of  the  horizontal  spindle  C.  The 
machine' is  operated  by  a  foot-treadle  which  turns  the  cam  F 
through  the  gears  E.  When  the  treadle  is  pushed  forward, 
the  spindle  C  moves  over  and  forces  the  bushing  into  the  hole 
in  the  gear  carried  in  the  die  A.  The  index  D  is  then  set  to 
bring  the  die  B  in  alignment  with  the  spindle,  after  which 
the  foot-treadle  is  pressed  a  second  time  to  push  the  bushing 
into  the  hole  in  the  gear  in  die  B.  The  relative  positions  of 
the  dies  are  such  that  the  different  gears  constituting  the 
cluster  are  assembled  in  the  proper  position  in  relation  to 
each  other.  The  mechanism  is  enclosed  by  the  guard  G,  which 
was  removed  to  show  the  mechanism. 

After  the  gear  clusters  have  been  assembled,  they  are  trans- 
ferred to  an  H.  P.  Townsend  riveting  machine,  shown  in  Fig. 
9,  where  the  dials  are  riveted  onto  the  top  of  the  clusters. 
The  riveting  machines  used  for  this  purpose  are  fitted  with 


the  Accuracy  of  the  Odometer 

degree  of  accuracy.  The  six  large  holes  in  the  odometer  plate 
have  been  drilled  before  the  work  comes  to  the  battery  of 
Stark  bench  drills,  shown  in  Fig.  10,  and  two  of  these  holes 
are  utilized  for  locating  the  work  on  the  depthing  plate  A. 
The  pin  B  on  the  table  of  the  bench  drill  is  in  exact  align- 
ment with  the  spindle.  This  pin  fits  into  holes  on  the  under 
side  of  the  depthing  plate  and  brings  the  work  into  the  re- 
quired position  for  drilling  the  different  holes.  The  girls  who 
operate  these  machines  sit  on  stools  which  run  on  rails  in 
front  of  the  bench.  After  the  holes  have  been  spotted,  the 
operator  moves  over  to  the  next  machine  in  which  holes  of 
one  size  are  drilled;  she  then  moves  on  as  necessary,  in  order 
to  get  in  position  to  drill  and  ream  the  different  sizes  of 
holes  in  the  odometer  plates. 

It  has  already  been  mentioned  that  an  instantaneous  "reset" 
device  is  provided  for  use  in  connection  with  the  part  of  the 
odometer  which  indicates  the  distance  traveled  on  individual 
trips.  This  reset  device  is  operated  by  pushing  a  small  but- 
ton on  the  side  of  the  instrument.  Each  of  the  three  dials 
in  this  part  of  the  odometer  works  against  the  tension  of 
springs,  being  held  in  the  position  to  which  they  are  moved 
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by  means  of  suitable  ratchets  and  pawls.  When  the  reset  but- 
ton Is  pushed  In,  it  releases  the  pawls  and  consequently  allows 
the  dials  to  be  returned  to  the  zero  position.  The  springs 
■which  actuate  the  reset  device  are  wound  on  the  lower  end  o( 
the  bushings  on  which  the  gears  and  dials  of  the  trip  mileage 
odometer  are  assembled.  There  are  three  clusters  of  gears  in 
the  train  and  it  will  be  evident  that  as  two  of  these  clusters 
rotate  right-hand,  the  third  (or  intermediate)  cluster  rotates 
left-hand.  Hence,  it  is  necessary  to  wind  two  of  the  springs 
right-hand  and  the  third  spring  loft-hand.  Fig.  11  shows  a 
special  machine  which  was  developed  for  use  in  winding  these 
springs.  It  consists  of  a  spindle  C,  provided  with  a  suitable 
clutch  mechanism  for  engaging  a  small  washer  at  the  end  of 
the  sleeve  on  which  the  spring  is  to  be  wound.  It  will  be 
noted  that  two  belts  run  from  the  countershaft  to  the  ma- 
chine, one  being  open  and  the  other  crossed.  There  are  two 
foot  treadles  under  the  bench,  and  by  pushing  one  of  these 
treadles  the  friction  clutch  A  is  engaged  to  drive  the  arbor 
through  the  crossed  belt  which  winds  the  right-hand  springs. 
By  pushing  the  other  treadle,  the  opposite  side  of  the  clutch 
is  engaged  with  the  cone  B  and  the  machine  drives  through 
the  open  belt,  thus  winding  the  left-hand  springs.  The  belts 
and  clutch  are  ordinarily  enclosed  by  the  guards  D  and  E. 


Fig.    IS.     Testing  the  Accuracy  of   the  Speedometer 

The  springs  consist  of  flat  strips  of  bronze  which  are  at- 
tached to  the  bushing  at  one  end  and  are  wound  up  by  means 
of  the  frictional  contact  of  the  opposite  end  with  the  case  in 
which  the  spring  is  contained.  For  a  length  of  one  inch  at 
the  free  ^nd,  the  spring  is  approximately  double  the  thick- 
ness of  the  remaining  section.  These  springs  are  rolled  from 
bronze  wire  on  a  W.  W.  Oliver  rolling  mill  equipped  with  a 
special  form  of  rolls.  These  rolls  are  of  such  a  size  that  a 
spring  is  produced  at  each  revolution.  The  rolls  are  ground 
away  slightly  for  a  distance  of  one  inch  on  their  circum- 
ferences. This  reduction  leaves  the  necessary  "thick  spot" 
on  the  end  of  each  spring.  The  wire  from  which  the  springs 
are  rolled  is  fed  into  the  mill  from  a  reel,  and  the  springs 
are  rewound  from  the  mill  onto  a  second  reel.  They  are  then 
cut  up,  as  required,  for  use  in  the  assembling  department. 

The  speedometer  mechanism  is  enclosed  in  a  brass  case 
which  consists  of  two  parts.  The  lower  part  is  a  deep  cup, 
while  the  upper  part  or  cover  is  a  sleeve  in  which  a  bevel 
glass  is  mounted.  The  method  of  setting  the  mechanism  in  the 
sleeve  is  quite  interesting.  It  is  obviously  necessary  for  this 
joint  to  be  both  dust-  and  water-proof  in  order  to  protect  the 
mechanism  from  injury.  The  method  by  which  this  is  ac- 
complished consists  of  first  mounting  the  sleeve  upon  an  ex- 
panding chuck.  The  nickel-plated  "bezel"  plate  which  goes 
under  the  glass  is  next  placed  in  position,  after  which  the 
plate  of  bevel  glass  is  put  in  place  and  the  brass  cylinder  is 
spun  down  over  its  edge.  A  very  neat  looking  job  is  produced 
in  this  way,  and  the  joint  is  tight  enough  to  make  it  abso- 
lutely water-proof.  The  glass,  bezel  plate  and  sleeve  are 
shown  at  L  in  FMg.  3. 


Teatiner  the  Finished  Instruments 
The  work  produced  in  each  department  of  the  factory  is 
subjected  to  strict  inspection  before  being  sent  on  to  the  as- 
sembling department.  After  the  odometers  have  been  com- 
pleted, they  are  set  up  on  testing  stands  of  the  type  shown 
in  Fig.  12.  It  will  be  seen  that  these  stands  consist  of  rows 
of  vertical  studs  A  on  which  the  odometers  are  clamped  by 
means  of  knurled-headed  screws.  The  eccentric  pinions  which 
mesh  with  the  worms  on  the  speedometer  spindle  in  the  fin- 
ished instrument  engage  with  worms  B  on  the  horizontal 
shafts  C.  These  shafts  are  driven  by  belts  running  over  the 
pulleys  D.  The  odometers  are  tested  first  at  a  speed  of  125 
miles  an  hour  and  then  at  a  speed  of  10  miles  an  nour.  As 
the  instruments  are  started  from  the  zero  point,  their  indi- 
cations should  all  coincide  at  any  period  of  the  test.  Any 
instrument  which  shows  an  error  of  as  much  as  one-tenth 
mile  an  hour  is  sent  back  to  the  assembling  department  aiul 
adjusted  until  it  will  endure  the  test  satisfactorily. 

After  the  odometers  have  been  tested  as  described,  the  en- 
tire instrument  is  assembled  and  then  tested  on  machines  of 
the  type  shown  in  Fig.  1.3.  It  will  be  seen  that  this  machine 
consists  of  a  fourteen-step  cone  A,  and  the  speedometers  to 
be  tested  are  driven  by  means  of  a  rubber  pulley  B,  which  is 
temporarily  mounted  on  its  spindle  and  engaged  with  the 
different  steps  on  the  cone.  In  this  way,  speeds  of  from  2  to 
100  miles  per  hour  are  available.  These  tests  are  conducted 
for  two  purposes:  First,  to  see  that  the  instrument  indicates 
accurately  when  running  at  the  different  speeds  which  are 
produced  by  successive  steps  on  the  testing  cone;  second,  to 
make  sure  that  the  instrument  runs  steadily.  When  any 
error  is  discovered,  it  is  usually  due  to  imperfection  in  the 
saddle  spring  or  else  to  improper  adjustment  of  the  ball 
bearings  in  which  the  spindle  runs.  The  latter  is  the  most 
frequent  source  of  error,  and  the  first  step  taken  to  remedy 
it  is  to  adjust  the  bearings  slightly.  If  this  does  not  sive  tlie 
required  result,  the  instrument  is  taken  apart  and  the  saddle 
spring  adjusted  or  replaced  as  may  seem  advisable.  It  is  the 
extreme  care  taken  in  producing  each  part  of  these  instru- 
ments and  testing  them  which  has  won  a  favorable  reputation 
for  the  Jones  speedometer  in  automobile  circles. 
»  *  •  * 
ETCHING  ON  BRASS  AND  STEEL 

BY  ■WALTER  H.   STICKLER* 

In  the  How  and  Why  section  of  the  August  number  of 
Machinery  a  request  was  made  for  information  on  the  subject 
of  etching.  For  etching  on  brass  a  satisfactory  ground  can 
be  made  from  equal  parts  of  beeswax,  burgundy  pitch  and 
asphaltum.  These  constituents  are  melted  together  and  thor- 
oughly stirred  in  order  to  secure  a  uniform  mixture.  This 
ground  is  warmed  before  using  and  spread  evenly  over  the 
surface  that  is  to  be  etched.  After  the  ground  has  had  time 
to  cool,  it  is  removed  from  those  sections  of  the  metal  that 
are  to  be  etched,  after  which  the  etching  fluid  is  applied.  A 
satisfactory  etching  fluid  consists  of  one  part  of  nitric  acid 
to  four  parts  of  ■water.  After  the  "biting"  has  been  completed, 
which  takes  only  a  few  minutes,  the  work  is  dipped  in  hot 
water  to  wash  off  the  acid.  The  surface  of  the  work  can  then 
be  cleaned  by  wiping  it  with  a  cloth  dipped  in  benzine  or 
gasoline. 

For  etching  steel  the  ground  is  also  made  of  equal  parts  of 
beeswax,  burgundy  pitch  and  asphaltum.  This  ground  is 
applied  to  the  work  according  to  the  instructions  given  for 
application  on  brass  pieces.  The  etching  solution  used  for 
steel  consists  of 

Pyroligneous  .  acid 4  ounces 

Alcohol    1  ounce 

Nitric  acid  1  ounce 

As  soon  as  the  biting  operation  is  completed  the  work  is 
dipped  in  hot  water  to  wash  off  the  biting  solution,  after  which 
the  work  is  cleaned  with  gasoline  or  benzine,  as  in  the  case 
of  etching  operations  on  brass.  In  order  to  obtain  satisfactory 
results  it  is  important  to  have  the  work  perfectly  clean  bofor'^ 
the  ground  is  applied. 

•»     «     * 

A  man  is  not  a  genius  simply  because  ho  does  something  that 
is  odd  but  not  particularly  useful. 

•  Aildicss:     .-'.no  MUls  Avp..   Akron,  Ohio. 
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THE  ADVANTAGES  OF  CAST-IRON  GEARS 

BY   ISOOAR  H    TR1<;K* 

There  is  more  to  be  known  about  gears  than  most  people 
think.  All  engineers  and  designers  of  machinery,  and  many 
users  of  gears  know  a  lot  about  the  theory  of  gears —systems 
of  tooth  development,  involute  and  epicycloidal  teeth,  etc.; 
but,  getting  down  to  brass  tacks,  as  the  saying  is,  how  many 
know  just  exactly  wherein  lies  the  superiority  of  one  gear 
over  another?  The  two  principal  sources  from  which  this 
excellence  may  come  are  the  material  from  which  tlie  gear 
is  made  and  the  process  by  which  it  is  made. 

General  purpose  gears  are  made  from  cast  iron,  cast  or 
forged  steel,  or  bronze.  When  made  of  the  two  latter  mate- 
rials some  peculiar  or  extraordinary  service  is  required  of 
the  gear — with  the  discussion  of  which  we  are  not  concerned. 
By  far  tlie  greatest  number  of  gears  are  made  from  cast  iron 
and  cast  steel.  Concerning  the  relative  advantages  of  these 
two  materials  there  is  much  difference  of  opinion.  Of  late 
years  users  of  gears  have  quite  run  away  with  tlie  idea  that 
cast  steel  gears  are  best  under  any  and  all  conditions.  Noth- 
ing could  be  more  erroneous;  nothing  more  outrageously  vio- 
lates scientific  knowledge.  Under  all  ordinary  conditions  cast 
steel  gears  have  but  a  single  sharply  defined  superiority  over 
cast-iron  gears,  i.  c,  that  of  greater  strength.  Nor  has  this 
fact  been  clearly  apprehended  by  designers,  for  no  appre- 
ciable reduction  has  been  made  in  the  size  of  the  hubs,  arms 
or  rims  of  gears  out  of  consideration  of  the  fact  that  they 
are  made  of  steel — cast-iron  sizes  prevailing  in  all  cases. 

True  economy  is  here  altogether  lost  sight  of;  for,  obvious- 
ly, if  cast  steel  is  the  stronger  material,  less  of  it  should  be 
used.  How  much  less  is  the  question.  Designers  may  calcu- 
late and  engineers  may  judge,  but  experience  alone  can 
demonstrate.  The  practical  determination  of  this  point  must 
necessarily  take  years  to  effect,  just  as  it  did  in  the  case  of 
the  cast-iron  gears.  Unfortunately  the  element  of  time  cannot 
be  eliminated.  Until  this  important  matter  is  satisfactorily 
settled  all  efforts  for  economy  must  be  ignored  in  the  matter 
of  cast  steel  gears;  a  higher  price  must  be  paid  per  pound 
and  an  extravagant  amount  of  material  used. 

On  the  other  hand,  cast  iron  has  a  number  of  distinct  ad- 
vantages over  cast  steel,  both  for  the  designer  and  the  user. 
Cast  iron  is  a  much  easier  metal  to  work  with  than  cast 
steel,  having  less  shrinkage  and  less  warpage  than  cast  steel; 
nor  will  it  so  readily  transmit  vibration.  This  latter  pecu- 
liarity can  readily  be  demonstrated  by  striking  with  a  ham- 
mer on  a  wheel  of  cast  steel  and  on  one  of  cast  iron.  The 
tone  of  the  resulting  noise  is  much  higher  in  pitch  in  the  case 
of  the  cast  steel,  due  to  the  shorter  and  more  rapid  vibra- 
tions. The  noise  from  the  cast  iron  is  lower  in  tone  and  of 
shorter  duration,  due  to  the  opposite  conditions.  Thus  cast- 
iron  gears  immediately  take  the  preference  from  the  stand- 
point of  closest  approach  to  silence  in  operation.  It  may 
here  be  said  that  it  is  a  scientifically  proven  fact  that  work- 
men subjected  to  loud,  raucous  noises  at  their  work  become 
dull  and  sluggish  in  their  mental  processes,  and  their  efficiency 
falls  in  exact  proportion. 

Only  in  exceptional  cases  is  it  necessary  to  use  cast  steel 
gears  for  their  superior  strength.  In  the  vast  majority  of 
cases  a  good  cast-iron  gear  is  amply  strong  enough  for  the 
service  required  of  it.  There  are  three  conventional  methods 
of  making  gears.  When  the  teeth  are  to  be  cut  the  rim  of 
the  pattern  is  made  a  solid  blank.  The  resulting  casting  is 
bored,  turned  on  its' periphery  and  faced  on  both  sides  of  the 
rim.  The  finished  blank  is  then  put  on  the  gear-cutting  ma- 
chine and  the  teeth  cut  as  desired.  The  two  remaining  meth- 
ods relate  to  gears  designed  to  have  cast  teeth.  In  the  one 
case  a  full  pattern  is  made;  that  is,  all  the  teeth  are  cut  on 
the  pattern.  This  is  the  old  fashioned,  expensive  way  which 
entails  a  vast  deal  of  labor  both  in  the  laying  out  and  the 
formation  of  the  teeth.  Although  tooth-forming  machines 
have  done  much  to  relieve  this  situation  in  the  jobbing  shops, 
the  spacing  of  the  formed  teeth  on  the  periphery  of  the 
wheel  is  extremely  difficult  to  do  accurately — simple  as  it 
looks  to  those  who  have  never  had  it  to  do.  The  other 
method  referred  to  is  that  of  machine-molding  the  gear.    This 
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is  by  far  the  best  method,  being  the  simplest,  most  accurate 
and  the  cheapest..  All  tluit  is  required  in  tlie  way  of  a  pat- 
tern is  a  sweep,  a  part  of  tlie  hub,  an  arm,  and  a  tooth  block. 
The  latter  is  fixed  on  the  arm  of  the  machine  and  two  or 
three  teeth,  as  may  be  desired,  are  rammed  at  a  time,  the 
spacing  being  done  with  absolute  precision  by  the  machine. 
The  chances  for  inaccuracy  are  reduced  to  a  minimum;  the 
wliole  trick  is  up  to  the  patternmaker  and,  since  his  efforts 
are  confined  to  but  two  or  three  te6th  on  the  block,  he  con- 
centrates his  whole  ability  there,  with  the  result  that  a  per- 
fect gear  is  produced.  The  clearances  in  a  well  made  ma- 
chine-molded gear  may  be  just  as  close  as  in  a  cut  gear  of 
the  same  pitch.  The  comparative  ease  with  which  machine- 
molded  iron  gears  can  be  made  makes  them  by  far  the  most 
economical  to  use,  and  if  this  fact  were  better  known  to  en- 
gineers and  designers  of  machinery,  cast-iron  gears  produced 
by  this  method  would  invariably  be  specified. 

Everyone  familiar  with  foundry  practice  knows  that  the 
outside  skin  of  a  casting  is  its  hardest  part.  This  single 
peculiarity  lends  to  machine-molded  cast-iron  gears  the  sound- 
est argument  in  their  favor.  It  takes  long  service  to  wear 
through  this  hard  shell  on  the  faces  of  the  teeth,  whereas  in 
the  case  of  cut  gears,  all  of  this  valuable  wearing  surface  is 
entirely  cut  away  before  the  wheels  go  into  service.  Cast 
steel  gears  do  not  have  these  advantages.  The  high  tem- 
perature at  which  steel  is  poured  necessitates  the  use  of  silica 
sand  in  the  molds.  This  has  to  be  rammed  so  hard  that  ma- 
chines cannot  conveniently  be  used,  making  a  full  pattern  nec- 
essary. Moreover,  steel  castings  are  hard  to  make;  it  takes  a 
"real  molder"  to  make  a  good  one.  Since  nearly  all  the  labor 
in  the  steel  foundries  is  done  by  unskilled  foreigners,  who 
do  not  appreciate  the  niceties  of  gear  molding,  it  is  extremely 
difficult  to  get  a  good  cast  steel  gear,  accurate  to  pitch,  round, 
and  true  to  theoretical  tooth  contour.  The  silica  sand  burns 
to  the  faces  of  the  teeth,  which  "scabs"  and  "pits"  them,  so 
that  almost  invariably  every  tooth  face  has  to  be  chipped  to 
secure  even  an  indifferent  bearing:  hence  the  noise  and  clat- 
ter that  is  so  noticeable  in  cast  steel  gears  with  cast  teeth. 
If  the  teeth  do  not  bear  across  their  entire  face,  the  very 
object  that  the  designer  had  in  mind  is  altogether  lost. 

The  matter  of  shrinkage  in  cast  steel  is  difficult  to  con- 
trol, so  much  so,  in  fact,  that  few  manufacturers  will  guar- 
antee large  wheels  to  come  near  the  pattern  allowances.  No 
two  wheels  will  shrink  just  alike,  so  that  the  question  of 
whether  the  wheels  will  preserve  the  circularity  of  the  pat- 
tern is  in  grave  doubt.  Therefore,  aside  from  exceptional 
cases  where  great  strength  is  required,  designers  should  be 
extremely  chary  of  specifying  cast  steel  gears  unless  the  teeth 
are  to  be  cut.  There  is  but  one  principal  object  in  cutting  the 
teeth  of  gear  wheels:  there  are  a  number  of  minor  reasons. 
The  first  is  to  insure  perfect  tooth  contact;  the  others  are  to 
lessen  the  noise  of  operation,  to  improve  the  appearance  of 
the  wheels,  to  discover  flaws  in  the  material,  etc.  Since  per- 
fect contact  can  be  secured  by  machine-molding  the  teeth,  why 
cut  them?  The  expense  of  cutting  is  an  appreciable  consid- 
eration. If  cast  iron  will  do,  why  use  cast  steel?  Cast  iron 
is  by  far  the  cheapest.  The  argument  is  advanced  that  steel 
wears  longest.  The  hard  skin  on  the  teeth  of  machine-molded 
gears  of  cast  iron  so  lengthens  their  time  of  service  that  even 
that  argument  is  in  grave  doubt.  We  are  brought  face  to  face 
with  the  fact  that,  after  all,  nothing  can  quite  take  the  place 
of  a  w'ell  made  machine-molded  cast-iron  gear.  The  matter 
of  the  gears  is  often  the  largest  item  of  expense  in  certain 
classes  of  machinery,  as  in  the  case  of  bending  and  straight- 
ening machinery.  If  the  greater  part  of  the  cost  of  "the  gear 
patterns  can  be  saved  by  having  them  of  cast  iron  and  ma- 
chine molded,  why  not  do  it?  The  specification  of  the  cheap- 
est as  well  as  the  best  gears  for  the  purpose  in  mind  is  the 
true  indication  of  the  designer's  ability. 
*     *     « 

ATTACHING  RUBBER  TO  METALS 

Rubber  may  be  attached  to  alloys  containing  one  of  the 
antimony  group  of  metals  by  vulcanizing  it  while  in  contact 
with  the  alloy,  and  to  other  metals,  by  coating  them,  for  in- 
stance, by  electroplating,  with  an  alloy  containing  antimony, 
and  vulcanizing  the  rubber  while  in  contact  with  this  coating. 
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AUTOMATIC   TURRET   MACHINE   FOR 
MACHINING   STEAM   RADIATORS 


BY  CHESTER   L.   LUCA8' 


While  the  automatic  drilling  and  turning  of  small  castings 
In  a  turret  lathe  is  an  everyday  operation,  it  is  somewhat  out 
of  the  ordinary  for  similar  automatic  operations  to  be  per- 
formed on  castings  weighing  from  fifty  to  seventy-five  pounds. 


Fig.    1.     A   Turret   Machine    for   Large   Worlc 

This  is  the  class  of  work,  however,  that  is  being  done  on  the 
automatic  drilling  and  counterboring  machine  illustrated  in 
Fig.  1.  This  machine  was  made  by  the  O.  Bryant  Machine 
Co.,  Buffalo,  N.  Y.,  and  is  in  suc- 
cessful operation  at  the  radiator 
plant  of  the  H.  B.  Smith  Co.,  West- 
field,  Mass. 

This  machine  has  been  nick- 
named the  "merry-go-round"  by  the 
operators,  from  the  fact  that  the 
work  and  tool  mechanism  revolves 
continuously  about  a  central  sup- 
porting post,  the  entire  mechanism 
of  the  machine  being  in  the  form 
of  a  square  vertical  turret.  The 
turret  has  four  working  faces,  each 
of  which  is  provided  with  a  sep- 
arate set  of  tools  and  feeding 
mechanism,  so  that  each  face  per- 
forms all  the  work  on  one  casting 
complete.  Referring  to  Fig.  1,  the 
operator  stands  at  the  loading  point 
and  clamps  a  casting  in  place  while 
the  turret  is  passing.  This  being 
done,  the  feeding  mechanism  com- 
mences to  advance  the  tools,  drill- 
ing and  counterboring  at  both  ends 
of  the  casting  on  its  way  around 
the  machine,  and  when  the  castint; 
comes  around  again  to  the  operator 
at  the  operating  point,  the  work  is 

finished  and  the  casting  ready  to  be  taken  out  and  replaced 
with  another  piece  of  work.  The  machine  is  continuous  in  its 
operation,  there  being  no  indexing  mechanism  of  any  kind. 
The  main  advantage  of  the  turret  construction   is  that  the 
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work  is  automatically  returned  to  the  loading  point  after 
being  finished  and  the  operator  can  do  the  removing  and 
loading  from  one  position.  At  the  same  time,  by  having  four 
pieces  of  work  under  way  at  once,  there  is  always  one  casting 
ready  to  be  removed. 

One  of  the  radiator  castings  upon  which  the  operations  are 
performed  may  be  seen  near  the  bottom  of  Fig.  2.  On  each 
casting  the  work  consists  of  drilling  out  a  two-inch  cored  hole 
at  each  end  of  both  sides,  making 
four  holes  in  all.  There  are  four 
cutting  tools  working  simulta- 
neously on  each  casting,  each  of 
which  combines  a  two-inch  drill 
and  a  three-inch  counterbore.  Each 
of  the  holes  is  counterbored  to  pre- 
pare the  radiator  sections  for  as- 
sembling. These  radiator  castings 
come  in  various  styles  and  lengths 
so  that  the  machine  must  be,  to  a 
certain  extent,  adjustable  for  the 
various  sizes.  In  order  to  accom- 
■L  — «»      modate    the     different    lengths     of 

♦l '  -  ?!      castings  the  upper  sets  of  working 

tools  on  each  face  of  the  turret  may 
be  raised  or  lowered  to  suit  th6  par- 
ticular piece  which  is  being  ma- 
chined. 

By  referring  again  to  Fig.  1  it 
will  be  seen  that  the  cutters  on 
the  face  of  the  turret,  shown  at  the 
right,  are  working  on  long  castings, 
while  the  mechanism  on  the  left- 
hand  face  is  operating  on  short 
castings.  This  means  that  the  op- 
erator must  have  two  piles  of  cast- 
ings at  the  loading  point  so  that 
when  the  "short  face"  comes 
around  he  can  supply  a  short 
length  casting,  and  when  the  "long 
face"  of  the  turret  appears  he  can 
put  in  a  long  casting. 
A  good  idea  of  the  feeding  mechanism  with  which  each  of 
the  turret  faces  is  supplied,  may  be  had  by  referring  to  Fig.  2. 
Here  the  casting  is  shown  at  A,  being  clamped  in  position  by 


One    of   the    Turret    Faces 


straps  B,  which  are  held  in  place  by  means  of  levers  C.  The 
cutting  tools  are  shown  at  both  sides  of  the  top  and  bottom 
of  the  casting  at  D.  These  tools  are  operated  from  corre- 
sponding shafts  E,  which  receive  their  motion  through  verti- 
cal  shafts  at  the  rear  of  each   face,  and  these  are,  in  turn. 
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operated  by  spur  gearing  from  the  central  stud.  Tlie  spur 
gears  are  at  the  top  of  the  machine  and  may  be  seen  in  Fig.  1. 
Motion  from  the  vertical  shafts  Is  transmitted  to  the  tool 
spindles  by  means  of  bevel  gearing.  The  tools  on  the  op- 
posite sides  of  the  work  revolve  in  opposite  directions;  there- 
fore the  cutting  tools  on  one  side  of  the  work  must  be  made 
left-handed.  Upon  auxiliary  shafts,  behind  each  face  of  the 
turret,  are  the  broad  faced  driving  gears  which  mesh  with 
tool  spindle  gears  F.  These  broad  faced  gears  are  wide  enough 
so  that  the  gears  F  which  are  fixed  upon  the  tool  spindles  may 
have  travel  enough  to  allow  for  the  machining  of  the  work 
and  still  be  properly  in  mesh. 

The  forward  feeding  of  the  tool  spindles  is  accomplished  in 
an  interesting  manner.  There  is  a  continuous  circular  cam 
track  G  around  the  base  of  the  machine,  and  extending  from 
each  of  the  four  faces  of  the  turret  is  a  cam  roll  mounted 
upon  the  opposite  end  of  stud  U,  which  continuously  bears 
against  this  track.  The  cam  track  is  straight  at  the  loading 
point;  that  is,  there  is  no  rise,  but  as  soon  as  the  loading  point 
Is  passed,  there  is  a  gradual  ascent  of  the  cam  track,  caus- 
ing the  cam  roll  to  rise  steadily  and  forcing  slide  I  up  with  It. 
Pivoted  in  this  slide  are  the  ends  of  the  two  toggles  J,  which 
are  fulcrumed  upon  studs  E  on  the  turret  face.^  Therefore,  as 
the  inner  ends  of  the  toggles  are  raised,  the  outer  ends  are 
depressed,  and  carry  downward  with  them  vertical  shafts  L. 
Upon  these  shafts  L  are  mounted  bellcranks  M,  which, 
through  connections  at  their  lower  ends  with  tool  spindles  E, 
tend  to  force  these  spindles  inward  when  shafts  L  are  low- 
ered. Thus  as  long  as  the  ascent  in  the  cam  track  is  main- 
tained, the  tool  spindles  feed  in,  causing  the  drilling  and 
counterboring  tools  to  act  on  the  work  from  both  sides  of 
the  casting.  The  cam  track  is  made  perfectly  straight  for 
the  last  one-eighth  revolution,  so  that  the  counterboring  tools 
simply  revolve  against  the  work  and  smooth  the  surfaces. 
This  is  just  previous  to  the  ejecting  and  loading  point,  at 
which  time  there  is  an  abrupt  drop  in  the  cam  track,  allow- 
ing the  spindles  to  retreat,  and  permitting  the  operator  to 
unclamp  the  work  and  set  in  a  new  piece  before  the  com- 
mencement of  the  cam  ascent  Is  reached  again  by  the  turret. 
*    *    * 

HIGH-SPEED   SHAFTING 

BY  J.  B.  LINABUBY* 

One  of  the  most  significant  steps  in  the  advancement  of 
machine  shop  economics,  since  the  introduction  of  high-speed 
steel,  has  been  the  advent  of  high-speed  lineshafting  and  small 
high-speed  belts,  made  possible  by  the  use  of  ball  bearing  shaft 
hangers.  The  increased  friction  from  high  rotative  speed,  and 
the  low  melting  point  of  babbitt  bearings  have,  after  many 
years,  established  an  average  lineshaft  speed  of  from  150  to 
200  R.  P.  M.  Occasionally,  by  extremely  careful  attention  to 
lubrication  and  alignment,  300  R.  P.  M.  has  been  reached,  but 
rarely  any  more.  This  low  rotative  speed  has  made  com- 
paratively large  size  shafting  necessary,  thus  adding  to  the 
weight  and  cost.  If  a  motor  is  used  for  power,  its  speed  is 
usually  from  900  to  1200  R.  P.  M.  It  is  generally  conceded 
that  a  belt  will  give  the  most  efficient  service  at  a  velocity  of 
from  4000  to  4800  feet  per  minute.  To  get  this  the  motor 
pulley  should  be  15  to  18  inches  in  diameter.  If  the  main 
shaft  turns  at  200  R.  P.  M.,  its  driving  pulley  would  then  be 
from  5  to  7  feet  in  diameter,  with  an  alternative  of  a  heavier 
and  more  expensive  belt  with  greater  tension,  or  a  smaller 
pulley— usually  the  latter.  This  holds  true  with  regard  to  all 
the  pulleys  on  the  main  shaft;  either  the  pulleys  are  ex- 
cessively large  and  heavy,  or  the  belts  are  not  working  to 
their  best  efficiency.  When  a  2-inch  belt,  costing  20  cents  per 
foot,  might  be  used,  a  4-inch  belt,  costing  40  cents  per  foot,  is 
required. 

The  ball  bearing  hanger,  however,  has  changed  much  of 
this.  Now  many  progressive  engineers,  looking  everywhere 
to  save  installation  and  manufacturing  charges,  lay  out  their 
main  and  countershaftlng  to  run  in  ball  bearings  at  400  to 
600  R.  P.  M.,  using  light  narrow  pulleys  and  narrow  belts, 
thus  saving  materially  in  total  first  cost,  and  from  50  to  75 
per  cent  of  the  power  consumed  in  the  shafting,  which  in  the 
majority  of  cases  is  not  less  than  40  per  cent  of  the  total 
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power  used.  They  also  save  in  inaintcnancr,  for  whore  tlio 
old  type  of  hanger  required  lubrication  every  day,  the  ball 
bearings  do  not  require  attention  oflencr  than  once  in  four 
months. 

Let  us  make  a  cost  comparison  of  two  lines  of  shafting,  100 
feet  in  length,  say,  transmitting  the  same  horsepower.  Let 
the  first  be  2  7/16  inches  in  diameter,  and  turning  on  babbitt 
bearings  at  200  R.  P.  M.,  with  hangers  every  eight  feet.  Be- 
tween hangers  consider  two  30-inch  pulleys,  with  4-inch  belts, 
each  25  feet  long.  Each  foot  of  this  shaft  weighs  15.87  pounds, 
or  1587  pounds  in  all,  costing  214  cents  per  pound,  or  about 
$35.60.  To  transmit  the  same  amount  of  power  with  ball 
bearing  hangers  at  600  R.  P.  M.  will  require  a  shaft  only 
1  11/16  inch  in  diameter,  weighing  7.6  pounds  per  foot,  or 
760  pounds  In  all,  and  costing  but  $17.10.  This  means  a  sav- 
ing of  827  pounds  in  weight,  and  $18.50  in  cost.  Where  two 
30-inch  pulleys  with  4-lnch  face  were  used  In  each  bay  in  the 
first  case,  with  the  high-speed  shaft,  20-inch  pulleys  with  a 
2-inch  face  will  do  the  work.  This  saving  in  pulleys  Is  about 
50  per  cent  In  their  weight,  and  $3  a  piece  in  their  cost,  or 
$72  in  the  total  pulley  cost  of  24  pulleys.  With  the  slow 
shaft,  using  25  feet  per  pulley,  600  feet  of  4-inch  belt,  costing 
about  $240,  would  be  required;  while  with  the  high-speed 
shaft,  2-inch  belt,  costing  $120  would  handle  the  same  work. 
Prom  this  it  is  apparent  that  by  the  use  of  the  ball  bearing 
hangers,  the  saving  in  the  initial  cost  of  shafting,  pulleys  and 
belting  is  $210.50  in  one  100  feet.  While  the  ball  bearing 
hangers  cost  more  than  the  plain  ones,  the  difference  will  not 
be  as  much  as  their  saving  in  first  cost.  Add  to  this  the 
longer  life  of  the  hanger,  the  freedom  from  dripping  grease, 
the  brighter,  neater  appearance  overhead,  the  low  mainte- 
nance charge,  with  a  probable  saving  of  20  to  30  per  cent  In 
total  power  used,  and  one  realizes  the  reason  for  ball  bearing 
hangers  becoming  so  generally  popular.  The  use  of  high- 
speed shafting  has  not  been  confined  to  manufacturers  using 
specialized  machines,  but  to  practically  all  classes  of  work. 
General  machine  departments,  grinders,  automatic  machines, 
and  the  rigid  and  varied  requirements  of  a  toolroom,  all  find 
the  application  most  practical,  and  reap  the  benefit  of  a 
lighter,  brighter  and  quieter  overhead  construction,  coupled 
with  economy  In  installation,  maintenance  and  power. 

*  *     * 

WHERE  IS  THE  FALLACY? 
The  "proof"  below  indicates  that  any  two  unequal  numbers 
may  algebraically  be  shown  to  be  equal. 

Let  a  and  b  be  the  two  unequal  numbers.    Let  c  be  their 
arithmetical  mean;  that  is,  (a  +  &)  -e-  2  =  c,  or  a  -f  &  =  2c. 
Then: 

(a-f  6)  (a  — &)  =2c(a  — b) 

a' —  2ac  =  V  ~  2bc 

a'  —  2ac  +  c'  =  b'  —  26c  +  c' 

(a  —  cy=  (b  —  c)' 

a — c=b — c 

Hence  a  =  6 

But  a  and  b  were  assumed  to  be  unequal. 

*  »     * 

A  fieet  of  large  self-propelled  barges,  fifteen  in  number,  to 
ply  between  New  Orleans  and  the  coal  fields  of  northern 
Alabama,  is  of  interest  in  that  they  are  the  first  craft  of 
their  kind  in  America  to  be  propelled  by  producer  gas  en- 
gines. The  barges  are  of  steel  construction,  and  are  similar 
in  design  to  those  in  use  on  the  canals  of  Holland.  Their 
measurements  are  as  follows:  Length,  240  feet;  width  on 
deck,  32  feet;  width  at  bottom,  28  feet;  depth,  sides,  8  feet; 
depth,  center,  814  feet.  Their  capacity  is  1000  tons,  and  the 
draft  when  fully  loaded  is  7  feet.  They  are  propelled  by  twin 
screws  driven  by  twin  engines  and  have  a  speed  of  approxi- 
mately seven  miles  an  hour  when  fully  loaded.  The  weight 
of  each  barge  and  equipment  is  close  to  240  tons.  The  screws 
are  driven  at  300  R.  P.  M.  by  two  75  H.  P.  Fairbanks,  Morse 
&  Co.  vertical  producer  gas  engines.  Gas  for  the  engine  is 
furnished  by  a  150  H.  P.  producer,  made  by  the  same  com- 
pany. The  fuel  used  for  the  producer  is  what  has  here- 
tofore been  a  waste  coke  from  the  ovens  of  the  Birmingham 
district,  and  which  consequently  is  secured  at  a  low  price. 


LETTERS  ON  PRACTICAL  SUBJECTS 

We  pay  only  for  articles  published  exclusively  in  Machinery. 


CONCERNING  AN  OFFSET  DRILL  HEAD 

Fig.  1  shows  the  sub-base  of  a  machine  which  was  to  be 
built  in  large  quantities.  Its  size  and  weight  made  it  very 
desirable  to  do  all  of  the  drilling  on  a  radial  drill.  The 
holes  A  were  easy  enough  to  drill,  but  holes  li,  being  at  right 
angles  with  the  others  and  parallel  with  the  drill  press  platen, 
gave  considerable  trouble,  and  much  time  was  lost  by  using 


working  parts  of  this  drill  head  may  appear  frail,  it  must 
not  be  forgotten  that  it  will  enter  an  opening  that  is  but  5  by 
3Vi  inches  in  size  and  drill  a  '/{.-inch  hole  IVt  Inch  from  the 
side  of  the  opening  quite  as  rapidly  as  under  ordinary  con- 
ditions. This  special  head  has  paid  for  itself  many  times  in 
the  saving  -which  it  has  effected  in  drilling  the  horizontal 
holes   in   the  sub-bases.  Riciiakij  Russell 


Fig.    1.    Sub-base   of  Machine   which   required  Special  Fixture  for 
drilling  Holes  B 

a  small  ratchet  drill.  The  saving  that  would  be  effected  by 
drilling  these  holes  witli  a  power-driven  drill  head  warranted 
designing  and  making  the  special  tool  shown  in  Fig.  2,  which 
cost  but  $26  to  make  and  has  proved  entirely  satisfactory. 

The  yoke  D  is  securely  clamped  to  the  radial  drill  spindle. 
The  yoke  extension  E  is  hung  to  the  yoke  D,  with  a  screwed- 
on  plate  F,  so  constructed  that  the  yoke  extension  can  be 
turned  to  any  angle  in  relation  to  the  radial  drill  arm  and 
set  by  means  of  the  lever  G  and  its  brass  plug  //.  At  J  is 
shown  a  short  drill  with  a  taper  shank  which  enters  the 
collet  K.  This  collet  K  is  keyed  to  a  miter  gear  M,  which,  in 
turn,  is  driven  by  gear  0,  the  hub  of  gear  M  being  freely 
mounted  in  bushing  N.   The  gear  O  is  fastened  to  the  spindle 


TURRET  LATHE  SET-UP  FOR  A  SMALL 
SCREW 

"To  cut  costs,  cut  the  cutting  time  and  cut  the  time  between 
cuts"  is  a  slogan  which  has  been  popularized  by  the  BuIIard 
Machine  Tool  Co.     This  advice  ap- 
plies   to    all    classes    of    machining 
operations,    and    scientific    manage- 
ment  is   merely   a   "classical"   title 
for  this  simple  formula  for  cutting 
costs.    It  will  be  readily  understood 
that  in  certain  operations  it  is  more 
important  to  make  a  reduction  in 
the    cutting    time,    while    in    other 
cases  the  time  between  cuts  is  more 
easily  reduced.     Of  course,  if  both      ^'^'  '•    ^"'="  '»  ^«  "*'*• 
the  cutting  time  and  the  time  between  cuts  can  be  reduced 
a  still  greater  saving  will  be  effected. 

It  is  the  purpose  of  this  article  to  describe  the  method  by 
which  both  the  cutting  time  and  time  between  cuts  were  re- 
duced in  making  the  countersunk  head  screw  shown  in  Fig.  1. 
It  will  be  evident  that  if  a  sufficient  number  of  these  screws 
had  been  required  it  would  have  been  quite  a  simple  job  for 
the  "automatic."  It  happened,  however,  that  the  quantity  re- 
quired was  not  large,  and  a  more  serious  objection  lay  in  the 
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Fig.   2.     Offset   Drill   Head    designed   for   drilling   Horizontal  Holes   on    Radial    Drill 


P,  which  enters  the  taper  collet  in  the  radial  drill  spindle. 
The  drill-holding  collet  K  is  supported  by  a  bushing  Q,  which 
is  slabbed  off  and  slotted  as  shown  in  the  illustration.  Two 
small  crescent-shaped  pieces  R  are  fitted  into  collet  K.  and 
two  screw  pins  S  inserted  through  slots  in  the  bushing  Q. 
These  screws  are  set  in  the  lever  V,  which  is  fulcrumed  at 
F  and  propelled  as  shown  by  means  of  the  block  W.  The 
screw  X  and  handwheel  Y  allow  the  operator  to  feed  the  drill 
with  ease. 
Although  at  the  first  glance  the  construction  of  the  smaller 


fact  that  the  equipment  of  our  shop  did  not  include  an  auto- 
matic screw  machine.  Consequently  the  only  alternative  was 
to  do  the  work  on  the  most  suitable  hand-operated  machine 
which  was  a  Herbert  No.  2  turret  lathe,  taking  bars  up  to 
2V4  inches  in  diameter.  Fig.  2  shows  what  would  ordinarily 
be  the  sequence  of  operations  from  feeding  the  stock  in  the 
first  operation  to  cutting  off  the  finished  screw  in  the  sixth, 
the  time  for  each  being  given.  It  must  be  understood  that 
each  of  these  operations  required  a  separate  face  of  the  turret 
so  that  it  was  necessary  to  advance  and  withdraw  the  turr9t 
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six  times  to  complete  a  single  screw.  With  a  heavy  turret  and 
carriage,  such  as  the  one  usoil  on  the  Herbert  No.  2  machine, 
these  hand  movements  became  decidedly  monotonous  and 
fatiguing  when  the  machine  was  being  operated  on  such 
short  cuts. 

To  reduce  the  number  of  idle  movements  to  a  minimum,  the 
tool  set-up  shown  in  Fig.  3  was  adopted.  By  combining  cer- 
tain cuts  this  arrangement  did  away  with  three  operations, 
BO  that  instead  of  advancing  and  withdrawing  the  turret  six 
times  for  each  complete  screw,  only  three  movements  of  the 
turret  were  necessary.  The  operation  of  feeding  the  stock  Is 
accomplished  without  having  to  move  the  turret  from  the  cut- 
off position,  a  piece  of  cold-drawn  bar  being  clamped  in  the 
turret  hole  to  act  as  a  stop.  The  second  operation  of  the  new 
system  combines  the  second,  third  and  fourth  operations  of 
the  original  method.  Referring  to  the  illustration  it  will  be 
seen  that  the  turning  tool  is  shaped  to  form  the  head  of  the 
screw  as  w^ell  as  to  turn  the  body,  and  a  second  cutter  carried 
by  a  bar  clamped  in  the  turret  hole  forms  the  end  of  the  screw. 
In  operating  the  machine  according  to  the  second  method  the 
feed  is  tripped  just  before  the  tool  which  forms  the  end  of 
the  screw  starts  to  cut,  so  that  the  actual  ending  and  forming 
of  the  head  is  done  by  hand.    The  third  operation  consists  of 
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FEED  STOCK 
15  SECONDS 


ROUND  END 

15  SECONDS    '■^ 


TURN 
20  SECONDS 


SCREW 
30  SECONDS 


FORM        I 
15  SECONDS 


CUT-OFF 
30  SECONDS 


Fig.  2. 


Figs.  2  and  3.     Diagrams  showing  Two  Methods  of 

threading  the  screw,  after  which  the  piece  is  cut  off  and  the 
bar  fed  up  to  the  stop  ready  for  the  next  sequence  of 
operations. 

Referring  to  the  notation  showing  the  time  of  each  operation 
according  to  the  two  methods,  it  will  be  seen  that  it  required 
only  100  seconds  to  complete  a  screw  when  the  second  method 
of  tooling  was  used,  while  125  seconds  was  required  by  the 
original  method.  This  saving  may  not  appear  very  substantial, 
but  it  is  certainly  worth  while,  and  it  is  also  possible  that  a 
much  greater  saving  could  be  effected  on  a  long  run  because 
the  operator  would  not  be  fatigued  so  soon.  The  only  outlay 
involved  in  changing  over  to  this  new  method  of  tooling  was 
for  the  forming  tool  used  for  the  second  operation;  the  stop 
and  the  ending  tool  were  also  of  special  design,  but  as  they 
could  be  used  to  advantage  on  many  other  classes  of  work 
they  were  not  charged  to  this  particular  job. 

AXBION 

SOME.  EVERYDAY  SHOP  PROBLEMS 

As  it  has  come  to  my  notice  that  some  of  the  common  oper- 
ations performed  in  machine  shops  every  day  present  appar- 
ently insurmountable  difficulties  to  apprentices  and  to  some 
so-called  "journeymen,"  I  will  describe  briefly  my  methods  of 
doing  certain  work  in  the  hope  that  they  will  be  of  help  and 
benefit  to  some  who  have  had  troubles. 


I  have  particularly  noticed  the  diflicultics  that  some  machin- 
ists have  in  squaring  up  a  piece  in  a  sliaper  vise.  I  have  seen 
machinists  who  had  the  reputation  of  being  a  little  better  than 
the  average,  spend  a  great  deal  of  time  and  energy  taking 
numy  cuts  over  a  block  jig  which  had  to  be  planed  on  all  six 
sides.  Work  of  this  kind  can  be  done  quickly  and  accurately 
if  the  procedure  is  right.  My  method  Is  to  plane  one  side 
with  a  roughing  tool  and  then  place  that  side  against  the 
back  jaw  of  the  vise  with  a  round  piece  of  stock  between 
the  opposite  side  and  the  vise  jaw  in  order  to  hold  it  securely 
against  the  back  jaw.  A  rough  cut  is  taken  off  the  side  then 
presented  to  the  tool.  In  this  way,  I  proceed  until  the  block 
is  planed  on  four  sides.  Then  the  block  is  tested  with  a  square 
to  find  two  sides  that  are  square.  These  are  marked  with 
chalk. 

A  piece  of  scrap  cast  iron  about  the  size  of  the  jig  is  then 
placed  in  the  vise,  pinched  with  the  jaws,  and  a  cut  is  taken 
from  it.  The  jig  to  be  finished  is  then  placed  on  this  false 
bottom  using  pinch  parallels  to  hold  it  with  the  square  or 
chalked  side  down.  A  finishing  cut  is  taken  over  the  block, 
continuing  around  until  finished  all  over. 

I  do  not  pretend  to  say  that  this  is  the  best  method  of  doing 
work  of  this  kind,  but  I  have  met  success  with  this  method 

of  procedure  and  having 
seen  so  many  failures  when 
men  have  tried  to  do  it 
other  ways,  believe  that 
the  reader  will  find  my 
way  produces  satisfactory 
work  with  a  minimum  of 
labor  and  trouble. 

Another  difficult  job  for 
many  mechanics  is  planing 
a  pair  of  V-blocks  so  that 
the  vees  come  exactly  cen- 
tral in  the  blocks.  I  have 
seen  many  mechanics  who 
did  not  seem  to  be  able  to 
do  this  simple  job  without 
spending  a  great  deal  of 
time  at  it.  The  way  I 
plane  V-blocks  is  to  rough 
out  the  vees  first  and  then 
finish  them,  placing  one  at 
a  time  on  the  false  bottom 
of  the  vise.  The  planer 
head  is  set  at  an  angle  of 
45  degrees  and  a  cut  taken 
down  the  side  of  the  vee, 
being  sure  that  the  block 
is  held  down  firmly  on  the 
bottom     and     against    the 
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CUT-OFF  AND  FEED  STOCK 
30  SECONDS 


TURN  AND  ROUND  END 
40  SECONDS 


__iiL.: 


SCREW 

30  SECONDS 

Fig.  3. 
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making  Screws 

back  jaw  of  the  vise.  Now  without  moving  the  table  run 
the  head  up  for  another  cut  and  reverse  the  block.  Take 
the  finishing  cut  down  the  other  side  of  the  vee  and  finish 
the  other  block  in  the  same  way.  This  procedure  will  pro- 
duce the  V-blocks  with  the  vees  as  nearly  central  as  it  is 
possible  to  get  them. 

Another  kink  that  is  sometimes  found  useful  in  turning 
quick  tapers  on  a  lathe  is  using  the  taper  attachment  in  com- 
bination with  the  tailstock  set-over.  When  the  required  taper 
is  greater  than  can  be  obtained  with  the  taper  attachment, 
swing  the  attachment  as  far  as  it  will  go  and  then  set  the 
tailstock  over  sufficiently  to  make  up  the  required  taper. 

Some  men  seem  to  think  that  figures  were  invented  for 
office  use  only.  If  they  see  a  machinist  working  with  a  pencil 
and  note  book,  they  are  likely  to  turn  up  their  noses  and  say, 
"We  don't  take  any  stock  in  book  learning.  Experience  is  the 
best  thing."  Did  you  ever  notice  that  "what  such  men  lack 
in  the  head,  they  usually  make  up  in  the  heel"?  In  other 
words,  they  have  to  do  a  great  deal  of  walking  and  trying 
and  cutting  and  fitting  to  accomplish  what  a  short  calculation 
will  often  do.  For  example,  we  had  some  square  pieces  that 
were  required  to  be  screwed  in  place  and  to  stand  at  a  certain 
angle  when  screwed  in  tight.  The  pieces  were  threaded  eight 
threads  per  inch.  Hence  one  complete  turn  would  advance 
the  piece  0.125  inch;   that  is,  360  degrees  angular  movement 
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would  advance  the  piece  0.125  inch.  Now,  dividing  0.125  by 
360  gives  0.000347  or  0.00035  inch,  which  is  close  enough  for 
any  common  practice,  as  the  advance  for  1  degree.  Now  for 
the  application  of  the  figures:  First,  try  the  piece  in  the  hole 
and  set  the  bevel  protractor  on  it,  and  ascertain  the  number 
of  degrees  it  has  to  travel  to  stand  at  the  reiiuired  angle.  Say, 
for  example,  it  has  to  be  turned  15  degrees.  Now  multiplying 
0.00035  by  15  gives  0.00525  or  practically  0.005  inch  as  the 
amount  to  be  faced  off  in  order  to  have  the  parts  stand  at  the 
required  angle. 
Sharon,  Pa.  Roy  B.  Platt 


A  LABOR-SAVING  SHEAR 

In  an  establishment  whore  the  writer  was  recently  •  em- 
ployed, long  strips  of  iron,  both  flat  and  bevel-edged,  were 
cut  into  shorter  lengths  for  use  on  various  "ironing"  opera- 
tions on  vehicles.  In  order  to  give  the  ends  of  the  pieces  a 
more  finished  appearance,  they  were  (after  being  cut  off  on 
an  ordinary  shear)  rounded  with  a  suitable  die.  This,  of 
course,  necessitated  a  second  handling.  Later,  both  the  cut- 
ting and  rounding  were  completed  at  one  operation  by  the 
use  of  the  special  shear  (or,  properly  speaking,  punch  and 
die)  illustrated  herewith.  This  device  is  adapted  to  cut- 
ting off  a  variety  of  widths  and  thicknesses,  and  has  the  ad- 


Funch  and   Die  used  for   Combined   Shearing   and   Trimming   Operation 


ditional  advantage  of  being  made  entirely  on  a  lathe  and 
shaper,  which  will  recommend  it  to  many  shops  where  the 
tool  equipment  is  limited. 

The  die  block  A  is  made  in  two  parts,  doweled  together. 
This  enables  the  die  to  be  cut  out  in  the  shaper,  one-half  at 
a  time,  and  also  makes  it  possible  to  readily  vary  the  clear- 
ance between  the  punch  and  die.  It  can  be  made  of  almost 
any  desired  size,  to  suit  the  stock  used.  The  one  mentioned 
cuts  the  ends  of  the  pieces  with  a  radius  of  %  incn,  while 
the  stock  used  varies  in  width  from  %  inch  to  I14  inch,  and 
in  thickness  from  3/16  to  %  inch. 

The  punch  B,  which  at  first  glance  looks  like  a  difllcult 
shape  to  produce,  is  easily  completed  by  using  a  piece  of 
steel  considerably  longer  than  the  finished  punch,  and  boring 
two  holes  of  equal  size  clear  through  the  block.  Afterward, 
the  two  ends  of  the  piece  are  cut  off,  as  shown  at  C.  The 
waste  of  steel  made  necessary  by  this  method  is  more  than 
made  up  by  the  saving  in  time  that  is  effected.  The  punch 
is  afterward  fitted  to  a  holder  suitable  for  the  press  used. 

The  strips  of  iron  are  fed  against  stops  set  for  the  length 
required,  and  the  portions  of  the  strips  D  between  the  dot- 
ted semicircles  are  completely  punched  out  of  the  strip,  thus 
both  cutting  off  and  rounding  the  ends  of  the  pieces  at  one 
handling. 

The  punch  may  be  made  quite  narrow  in  the  middle  and 
thus  the  amount  of  stock  lost  in  cutting  will  be  very  small. 


Many  small  pieces  used  in  "ironing"  wagons,  auto  bodicK,  and 
on  many  other  manufactured  articles  can  be  greatly  Improved 
in  appearance  by  cutting  off  the  stock  In  this  manner,  and 
the  cost  of  so  doing  is  no  greater  than  the  usual  method  of 
employing  a  common  shear  for  this  purpose. 
Troy,  Ohio.  Henuy  J.  Beck 

METHOD   OF  FASTENING  SLIP  BUSHINGS 

The  April  and  June  numbers  of  Machineby  contained  arti- 
cles and  drawings  of  different  methods  of  fastening  slip  bush- 
ings in  drill  jigs  to  prevent  them  from  crawling  up  on  the 
drills.  I  would  like  to  add  the  accompanying  example  and 
explanation  to  those  already  given. 

As  slip  bushings  are  used  to  a  greater  extent  in  screw  bell 
bushings  than  in  other  styles,  and  as  it  is  always  necessary 


Method   of   fastening  Slip  Bushing   in   DriU  Jigs 

to  provide  some  means  for  screwing  down  the  bell  bushings, 
four  pieces  of  drill  rod  inserted  in  the  bell  bushing  as  shown, 
and  at  right  angles  to  each  other,  seem  to  constitute  the  most 
satisfactory  way  of  doing  this.  As  shown  in  the  illustration, 
in  place  of  one  of  the  pieces  of  drill  rod,  a  hole  is  tapped 
out  and  a  form  of  set-screw  is  used  with  the  end  turned  to 
some  convenient  radius,  as  %  inch.  Then  the  slip  bushing  is 
drilled  at  one  point  so  that  as  the  screw  is  turned  in,  it  en- 
gages in  the  hole  provided  in  the  bushing  and  locks  it  firmly 
in  place,  thus  answering  the  double  purpose  of  a  lock  for  the 
bushing  and  a  prong  to  simplify  the  screwing  in  and  out  of 
the  bell  bushing. 
Lima,  Ohio.  R.  E.  Dodge 


THREAD   CUTTING  TOOLS 

The  process  of  thread  cutting  has  been  widely  discussed 
from  both  practical  and  theoretical  standpoints.  The  various 
thread  forms  have  been  described  and  established,  but  very 
little  definite  information  on  cutting  threads  has  been  made 
public,  and  accurate  thread  cutting  still  remains  a  problem 
for  the  individual  to  solve. 

A  number  of  threading  tools  are  on  the  market  which 
answer  the  purpose  of  screw   cutting  fairly  well,  but  screw 
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Fig.    1.      Gooseneck   Threading   Tool 

cutting  should  be  clearly  distinguished  from  thread  cutting  in 
the  reader's  mind.  Screw  cutting  may  be  considered  as  a 
commercial  operation  on  bolts,  screws,  studs,  etc.,  whereas  I 
consider  thread  cutting  to  be  an  accurate  operation  in  which 
the  form  of  thread,  the  lead  and  the  angle  diameter  have  to 
be  rigidly  adhered  to.  In  the  last  few  years  the  writer  has 
been  employed  on  accurate  thread  cutting  and  in  the  follow- 
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Ing  ho  will  endeavor  to  describe  some  of  llio  tools  that  have 
been  successfully  used  and  which  may  be  useful  to  others: 

Fig.  1  shows  an  outside  threading  tool  of  the  gooseneck 
form.  The  holder  A  is  forged  from  l^  by  1  Inch  tool  steel 
stock,  li  is  an  Inserted  tool  made  from  round  stock,  prefer- 
ably turned  down  from  a  larger  size,  high  quality  steel  rod  to 
about  v^-inch  diameter.  It  is  held  in  position  by  the  set-screw 
C.  As  the  tool  body  is  round,  it  can  be  set  for  any  lead  to  cut 
the  required  angle.  This  is  one  of  the  principal  requirements 
of  an  accurate  thread  cutting  tool.  D  is  a  plug  by  which  the 
desired  amount  of  spring  in  the  gooseneck  is  regulated.  The 
hole  in  which  the  plug  is  fitted  is  drilled  to  the  desired  size, 
14  inch  being  the  diameter  of  the  hole  in  the  tool  shown,  and 
the  bottom  part  is  filed  slightly,  so  as  to  produce  an  elongated 
or  oval  hole.  The  plug  D  is  also  made  slightly  oval  and  is 
fitted  loosely  in  the  hole,  being  held  in  place  by  a  flat-head 
screw  and  washer,  F  and  E.  The  hole  in  the  stock  may  be 
countersunk,  if  preferred,  and  the  wedge  bolt  D  riveted  over 
to  hold  it  in  place. 

In  laying  out  the  holder,  care  should  be  taken  that  the  hole 
is  so  placed  that  the  weakest  part  of  the  gooseneck  is  at  a 
point  G,  about  midway  between  the  horizontal  and  vertical, 
next  to  the  tool.  The  thickness  should  gradually  increase 
toward  the  back  of  the  stock.  This  shape  of  holder  causes  the 
tool  to  spring  away  from  the  cut  when  the  pressure  becomes 
heavy  and  does  away  with  all  tendency  to  dig  in.  In  roughing, 
the  wedge  bolt  D  is  twisted,  preferably  so  as  to  bring  the  high 
point  to  the  front  beneath  O.  This  makes  the  tool  quite  rigid 
but  still  leaves  a  slight  amount  of  spring  available.  When  the 
finishing  cut  is  taken,  the  wedge  bolt  is  loosened  so  that  the 
full  spring  of  the  gooseneck  is  available. 

An  objection  may  be  offered  to  the  design  of  the  tool  because 
it  is  not  offset  as  ordinary  gooseneck  tools  often  are,  and  for 
that  reason  threading  cannot  be  done  close  to  a  shoulder.  The 
objection  to  offsetting  is  that  it  causes  a  sideways  deflection  of 
the  tool,  often  resulting  in  roughing  or  tearing  the  thread. 
These  tendencies  are  much  reduced  when  the  tool  is  set  at 
right  angles  to  the  work  where  it  gets  the  stlffest  possible 
support.  As  to  the  objection  that  a  shoulder  cannot  be  worked 
to  closely,  the  class  of  work  on  which  accurate  threading  is 
required,  in  most  cases,  has  either  a  shank  or  an  arbor  extend- 
ing beyond  the  thread,  thus  giving  ample  space  for  the  tool- 
post  and  tool  when  set  in  the  right-angle  position.  Examples 
are  taps,  gages,  various  forms  of  hobs,  etc. 

Fig.  2  shows  an  inserted-cutter  inside  threading  tool  and 
holder.  The  tool-holder  A  is  made  of  a  %-inch  piece  of  drill 
rod  with  a  s's-inch  hole  drilled  through  the  end  at  an  angle  of 
SO  degrees.  The  hole  is  drilled  and  tapped  at  right  angles  for 
a  %-inch  hollow  set-screw  and  acts  as  a  clamp-screw.    The  set- 
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Fig:.  2,     Inserted-cutter  Inside  Threading  Tool 

screw  must  be  short  if  limited  in  height  to  the  over-all  dimen- 
sion of  the  holder,  but  the  writer  has  proved  out  this  type  of 
holder  under  hard  test  and  has  found  the  short  screw  amply 
strong  to  hold  the  tool  firmly  in  position.  He  has  used  a 
%-inch  standard  hollow  set-screw  of  only  three  or  four  threads 
length,  but  if  desired,  users  can  make  special  set-screws  with 
finer  and  more  threads. 

The  tool  B  is  a  round  piece  of  tool  steel  ground  to  the  shape 
shown  in  the  illustration.  This  tool  also  possesses  the  im- 
portant feature  of  lead  angle  adjustment  as  mentioned  in  con- 
nection with  the  description  of  the  gooseneck  holder,  Fig.  1. 
It  has  another  equally  important  feature,  which  is  that  it 
extends  beyond  the  holder  so  as  to  make  it  convenient  to 
reach  to  the  bottom  of  a  hole  or  to  a  shoulder,  as  is  often  nec- 
essary in  inside  threading  work.  D  shows  another  form  of 
cutter  adapted  to  this  holder  which  possesses  the  feature  of 
lead  angle  adjustment  and  in  addition,  being  circular  in  form, 
may  be  ground  many  times,  the  form  remaining  unchanged.  It 
is   at   a   disadvantage,   however,   in   small   openings  or  when 


working  close  to  the  bottom  of  a  hole  or  shoulder,  because  the 
opposite  part  of  the  cutter  projects  beyond  the  cutting  edge 
and  thus  prevents  the  cutting  edge  working  as  close  to  a 
shoulder  as  the  form  shown  In  Fig.  2. 

Fig.  3  shows  a  center  gage  which  the  writer  has  found  to 
be  superior  to  the  ordinary  flat  type.  Its  design  resulted  from 
necessity,  illustrating  again  the  fact  that  necessity  is  the 
mother  of  invention.  The  writer  had  to  cut  a  hob  having  a 
90-degree  thread  and  knew  of  no  reliable  way  of  setting  the 
tool  correctly,  until  the  idea  of  this  tool  was  conceived.  The 
scrap  box  furnished  the  stock  which  was  accurately  centered. 
The  90-dogrec  angle  groove  was  cut  by  using  a  compound  rest. 
This  gage  is  placed  between  the  lathe  centers  and  the  tool  set 
in  the  groove.  The  90-degree  angle  groove  was  found  to  work 
so  satisfactorily  that  a  60-degree  angle  groove,  a  55-degree  angle 
groove  and  a  square  groove  were  also  cut.     Both  ends  were 


Fig.    3.      Center   Gage  for  29,   65,    60   and  SO-degree   Threads 
and   Square   Threads 

faced  to  an  angle  of  14i/^  degrees  from  the  vertical,  thus  mak- 
ing it  available  for  setting  29-degree  angle  "Acme"  thread  tools. 
The  right-angle  groove  A  permits  the  tool  to  be  set  flush  with 
the  gage  and  thus  favors  very  accurate  adjustment.  The  tool 
as  first  designed  did  not  have  the  groove  B,  but  the  need  for 
it  was  felt  when  a  heavy  piece  of  work  between  the  centers 
would  have  required  removal  had  not  the  gage  been  adapted 
to  use  against  the  work  by  cutting  the  groove  B.  The  groove 
B  permits  the  gage  to  be  laid  against  a  cylindrical  piece  of 
work  held  between  the  centers,  and  used  in  the  same  manner 
as  when  held  between  the  centers.  To  set  an  inside  threading 
tool,  the  gage  is  placed  with  one  end  against  any  surface  at 
right  angles  to  the  line  of  center,  such  as  the  faceplate,  chuck 
jaws,  etc.,  and  with  groove  A  facing  the  threading  tool. 

After  making  the  gage,  the  writer  found  a  similar  tool  in 
Maciiineky's  Reference  Book  No.  31,  but  inasmuch  as  this  was 
original  with  him  and  has  a  strikingly  different  feature,  it 
probably  will  be  of  interest  and  novelty  to  many  readers. 

Waterbury,    Conn.  Joseph    Waldman 


SETTING  DIAMONDS 

Referring  to  the  article  on  setting  diamonds  in  the  July 
number,  I  wish  to  state  that  the  diamond  setting  proposition 
was  a  troublesome  one  where  I  was  formerly  employed  as 
foreman.  The  diamonds  were  held  in  the  holder  by  a  cap 
screwed  onto  a  piece  of  %-inch  soft  steel  rod.  We  were  always 
in  trouble  with  this  arrangement  because  of  the  cap  loosening 
and  the  diamonds  getting  lost.  We  finally  abandoned  the  use 
of  the  screwed  cap  holders  and  resorted  to  solid  settings. 

The  method  employed  was  to  drill  a  hole  in  the  end  of  a 
%-inch  soft  steel  rod  just  large  enough  to  admit  the  diamond. 
The  diamond  was  placed  in  the  hole  with  the  largest  end  at 
the  bottom  of  the  hole,  and  the  end  of  the  rod  was.  peened 
around  the  diamond  sufiBciently  to  prevent  it  from  falling  out. 
The  holder  with  the  diamond  in  place  was  then  given  to  the 
blacksmith  who  heated  it  to  a  white  welding  heat  and  with 
light  blows,  using  a  small  hand  hammer,  closed  the  metal  in 
over  the  diamond.  The  holder  was  then  taken  to  the  emery 
wheel  and  ground  on  the  end  until  the  diamond  touched  the 
wheel. 

We  found  this  was  a  very  good  method  and  used  it  after- 
wards with  satisfaction.  The  welding  heat  did  not  appear 
to  affect  the  diamond  and  the  light  blows  having  closed  the 
metal  around  the  diamond  it  was  held  very  tightly  when  cold. 
With  this  setting,  emery  wheels  could  be  trued  many  times 
before  having  to  reset  the  diamond. 

Montreal,  Quebec,  Canada.  Michael  McGivern 
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BLANKING,   FORMING   AND   GUTTING   DIE 

The  punch  and  die  shown  was  designed  for  producing 
the  piece  illustrated  in  the  detail  view.  This  piece  is  pro- 
duced from  ribbon  brass  0.012  inch  in  thickness,  and  at  each 
stroke  of  the  press  one  piece  is  blanked,  another  formed  and  a 
third  cut  off,  from  which  it  will  be  evident  that  one  piece  is 
completed  for  each  stroke  of  the  press.  In  an  average  work- 
ing day  this  punch  and  die  has  a  capacity  for  60,000  pieces. 

Referring  to  the  illustration,  the  operation  of  the  punch  and 
die  may  be  outlined  as  follows:  The  ribbon  stock  is  fed  into 
the  die  by  means  of  the  corrugated  roll  A  which  is  given  the 
required  pressure  by  means  of  springs  under  the  bolt  heads 
In  the  pillow  blocks  C.  The  five-tooth  ratchet  wheel  B  is 
mounted  on  the  end  of  the  shaft  which  carries  the  feed-roll  A; 
this  ratchet  wheel  Is  operated  by  the  arm  D  which  is  con- 
nected with  the  punch-holder.  At  each  stroke  of  the  press, 
the  ratchet  wheel  B  is  rotated  one  tooth  space,  and  this  rota- 
tion is  transmitted  to  the  feed-roll  A,  thus  advancing  the  stock 
through  a  distance  of  %  inch. 

The  work  is  blanked  by  the  punches  E,  formed  by  the  parts 


performing  this  function  the  punch  /  rises  Into  the  holder 
against  the  tension  of  a  spring,  and  allows  the  forming  punch 
F  to  come  into  action.  This  punch  forces  the  pin  H  down  Into 
the  forming  die  J  and  finishes  curling  the  prongs  on  the  work 
around  the  forming  pin.  When  the  punch-holder  rises,  the 
pin  II  Is  returned  to  Its  normal  position  by  the  action  of  a 
spring.  During  the  upward  stroke,  the  ratchet  wheel  B  feeds 
the  stock  into  position  for  the  next  operation,  and  by  bo  doing 
the  work  is  puslicd  off  the  forming  pin.  The  shear  blade  O 
then  comes  into  action  and  cuts  off  the  finished  piece  against 
the  edge  of  the  forming  die  J. 
Ambridge,  Pa.  August  J.  Lejeun* 


DETERMINING   CHORDAL   THICKNESS   OF 
SPIRAL   GEAR   TEETH 

The  method  of  finding  the  dimensions  of  spiral  gear  teeth 
described  by  Arthur  C.  Maxficld  seems  needlessly  complex.  A 
simpler  method  is  submitted  in  the  following: 

First  find  the  normal  diametral  pitch.     In  the  majority  of 
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F.  If,  I  and  J  which  constitute  the  forming  punch  and  die, 
and  cut  off  by  the  blade  G.  The  blanking  punches  are  quite 
simple  and  any  mechanic  will  understand  their  operation  from 
tlie  illustration.  The  forming  punch  and  die  is  interest- 
ing. Referring  to  the  illustration,  //  is  a  pin  about  which  the 
prongs  which  were  produced  iu  the  blanking  operation  are 
curled.  As  the  punch-holder  descends,  the  punch  /  bends  the 
ends  of  the  prongs  down  around  the  forming  pin  //.     After 


cases  this  is  known,  inasmuch  as  the  angles  and  diameters 
have  been  fixed  to  correspond  with  regular  diametral  pitch 
cutters.  Then  find  by  the  usual  formula,  the  same  as  that 
used  for  finding  the  cutter  number,  the  number  of  teeth  in  tht 
equivalent  spur  gear.  Take  the  value  given  in  a  table  of 
chordal  thicknesses  for  the  new  number  of  teeth  and  divide 
by  the  normal  diametral  pitch  found.  The  formula  for  deter- 
mining the  cutter  number  is: 
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Cutter  nuniber= 


luiniber  of  teeth 


cos'  (spiral  angle) 
In   the  case  sclcctod  by   Mr.   Maxficid,   viz.,   8   teeth,   spiral 
angle  48  degrees,  the  number  of  teeth  in  the  equivalent  spur 
gear  is  found  by  dividing  8  by  cos''  48  degrees,  which  gives 
us  27. 
Manchester,    England.  Fk.vncis    W.    Shaw 


ANALYZING   STRENGTH   OF   CYLINDER 
HEAD  BOLTS 

In  the  July  issue  of  Machinery  appeared  an  article  entitled 
"Analyzing  Strength  of  Cylinder  Head  Bolts."  With  all  due 
respect  to  the  author,  I  would  like  to  submit  my  view  of  this 
problem.  Mr.  Farnsworth,  like  many  others,  contends  that  the 
internal  steam  pressure  must  exceed  the  total  pressure  holding 
the  cylinder  head  on,  before  any  extra  tension  is  exerted  upon 
the  cylinder-head  bolts.  This  may  be  true,  but  at  present  I 
am  not  convinced. 

Fig.  1  shows  a  sketch  similar  to  that  shown  in  the  July 
number.  With  a  tension  of  10  pounds  registered  on  each  of 
the  side  scales,  it  is  obvious  that  there  must  be  a  compres- 
sion in  the  piece  EF  equal  to  20  pounds.  Now  it  may  appear 
that  the  spring-balance  at  G  must  register  20  pounds  before 
any  perceptible  difference  is  noticed  on  the  side  scales,  but 
what  has  become  of  the  compression  on  the  piece  EF?  With 
no  tension  on  the  scale  at  G  it  would  be  difficult  to  remove 
the  piece  EF,  but  with  the  scale  at  G  showing  a  tension  of 
20  pounds,  the  piece  could  be  removed  without  altering  the 
reading  on  any  of  the  three  scales. 

Fig.  2  is  similar  to  Fig.  1,  with  the  exception  that  weights 
are  used  instead  of  the  spring-balance.  To  illustrate  more 
clearly,  in  Fig.  3  a  rubber  gasket  /  (exaggerated  to  illustrate 
more  clearly)  is  placed  between  the  cover  and  the  cylinder 
flange.  Assuming  the  cover  to  have  no  weight,  and  the  gasket, 
in  a  free  state,  to  be  %  inch  thick,  then  weights  W  suspended 
from  each  of  the  six  bolts,  exert  a  pressure  of  60  pounds  on 
the  gasket  /  and  compress  it  to  a  thickness  of  V^  inch.  There 
is  a  tension  of  10  pounds  in  each  of  the  six  bolts,  due  to  the 
weight  on   them.     Now,   if  a   spring-balance   is   placed   at   G 


Fig.   1  to  4.       Diagrams  illustrating  Principles  relating  to  Stresses   in  Bolts 

(the  base  being  firmly  secured)  and  a  pull  exerted,  any  ten- 
sion registered  on  the  scale  must  have  an  inverse  effect  on 
the  gasket  I.  As  the  tension  on  G  increases,  the  compression 
on  the  gasket  decreases  until  the  scale  at  G  registers  60 
pounds,  when  the  gasket  has  regained  its  original  thickness 
of  %  inch. 

In  this  case,  the  resistance  has  only  been  transmitted  from 
the  gasket  I  to  the  spring-balance  at  G,  which  is  in  accord- 
ance w-ith  Newton's  third  law  of  motion:  "To  every  action 
there  is  always  an  equal  and  contrary  reaction."     It  will  be 


clearly  seen  that  there  still  remains  a  tension  of  10  pounds  in 
each  stud,  due  to  the  weight  \V,  but  the  cover  has  risen  % 
inch  due  to  the  pull  at  G.  Now  In  place  of  a  weight  being  used 
to  give  a  tension  of  10  pounds  in  each  stud,  suppose  bolts 
and  nuts  are  used  to  compress  the  same  gasket  from  %  inch 
to  Vi  inch  (as  shown  in  Fig.  4.)  Then  the  vital  question  is: 
If  a  pull  is  exerted  at  G,  or  an  internal  pressure  of  steam  or 
air,  or  a  force  of  any  kind,  acts  to  remove  the  cover,  what  ia 
the  result?  It  seems  quite  evident  that  a  pull  of  60  pounds  at 
G  must  double  the  tension  in  the  bolts,  as  the  gasket  (which 
is  compressed  to  14  inch)  is  already  exerting  a  force  of  60 
pounds. 

To  acquire  a  certain  ten- 
sion in  a  stud  or  bolt,  a 
similar  resistance  is  abso- 
lutely necessary,  and,  if  in 
the  case  in  hand,  the  resist- 
ance of  the  initial  tension 
of  the  bolts  is  taken  by  the 
flanges  and  gaskets,  what  re- 
sists any  added  pressure? 
As  the  compression  of  the 
flanges  and  gaskets  is  al- 
ready exerting  a  force  tend- 
ing to  separate  the  cover 
from  the  cylinder,  any  addi- 
tional force,  be  it  ever  so 
small,  must  be  added  to  it. 

As  the  foregoing  is  only  the  version  of  a  young  mechanic 
(and  perhaps  a  mistaken  one),  any  light  on  this  apparently 
debatable  subject  would  be  highly  appreciated  by  mechanics 
in  general. 

Hamilton,  Ont.,  Canada.  James  H.  Rodoees 

[Whether  the  initial  tension  on  a  tightened  bolt  holding  a 
part  subjected  to  pressure  is  increased  by  that  pressure  before 
the  initial  tension  is  exceeded,  depends  upon  the  following 
conditions:  When  a  bolt  is  more  elastic  than  the  material 
compressed,  the  stress  in  it  equals  either  the  initial  stress  (due 
to  tightening  the  nut)  or  the  force  applied,  depending  upon 
which  is  greater.  If  the  material  compressed  is  more  elastic 
than  the  bolt,  the  stress  in  the  bolt  equals  the  initial  stress 
plus  the  force  applied.  The  principles  involved  are  illustrated 
by  the  diagrams,  Figs.  5  and  6.  The  bolt  in  Fig  5  is  in  the 
form  of  a  spring  and  part  A  is  under  compression.  Now, 
while  an  upward  pull  at  G  would  reduce  the  pressure  between 
parts  A  and  B,  the  tension  on  the  bolt  would  remain  constant 
until  pull  G  exceeded  the  initial  tension.  In  Fig.  6,  the  bolt 
is  straight  and  spring  A^  is  under  compression.  In  this  case, 
the  tension  on  the  bolt  equals  pull  G  plus  the  upward  thrust  of 
the  compressed  spring.  When  flanges  are  held  together  in 
direct  contact,  they  are  much  more  unyielding  than  bolts, 
and  the  condition  illustrated  by  Fig.  5  exists.  If  they  were 
separated  by  a  gasket  more  flexible  than  the  bolts,  the  total 
stress  (as  in  Fig.  6)  would  equal  the  sum  of  the  initial  tension 
and  the  force  applied. 

Referring  to  Fig.  1,  obviously  the  compression  on  EF  will 
diminish  as  the  upward  pull  G  is  increased,  as  our  corre- 
spondent states,  but  the  tension  on  the  side  scales  (represent- 
ing the  bolts)  remains  constant  until  pull  G,  in  this  case,  ex- 
ceeds 20  pounds.  The  load  is  gradually  transferred  from  EF 
to  G,  but  without  affecting  the  tension  of  the  side  scales,  until 
the  pressure  on  EF  is  reduced  to  0;  then,  any  additional  up- 
ward pull  will  increase  the  tension  on  the  side  scales.  The 
principle  is  also  illustrated  in  Fig.  2.  If  the  weights  W  weigh 
10  pounds  each,  it  is  apparent  that  the  tension  of  10  pounds 
on  each  bolt  will  not  be  increased  by  an  upward  pull  at  G. 
If  this  same  tension  had  been  obtained  by  tightening  the  bolts 
with  nuts,  it  would  also  remain  constant  until  pull  G  exceeded 
the  total  initial  tension,  unless  a  flexible  gasket  were  used  in 
the  joint.  Any  upward  pull  at  G,  however,  would  reduce  the 
pressure  between  the  flanges.  If  a  thick  flexible  gasket  were 
used,  as  shown  in  Fig.  4,  the  total  stress  would  equal  that  due 
to  compressing  the  gasket  plus  the  pull  G,  because,  in  this 
case,  the  material  compressed  is  more  elastic  than  the  bolts. 
A  more  complete  explanation  of  the  principles  involved  will  be 
found  in  Maciiineky's  Reference  Book  No.  22,  "Calculation 
of  Elements  of  Machine  Design." — Editor.] 
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EPIOYCLIO   TRAINS 


An  epiiycllc  train  is  one  in  which  all  or  some  of  the  gears 
or  wheels  have  a  motion  consisting  of  a  revolution  about 
an  axis  and  a  revolution  or  movement  of  the  axis  itself. 

In  Fig.  1,  A  is  called  the  Unit  or  arm  of  the  train.  Rota- 
tion  when   right-handed   will   be  considered  as  positive    (  +  ) 

and  when  1  e  f  t- 
handed  as  negative 
(  — ).  Gear  B  has 
60  teeth;  C.  20 
teeth,  and  D,  30 
teeth.  Gear  B  will 
not  rotate.  The 
problem  is  to  find 
the  number  of  revo- 
lutions made  by 
gear  D  if  the  arm 
A  makes  +  5  turns. 
There  are  several  methods  that  can  be  used  in  solving,  but 
I  believe  the  following  to  be  the  most  comprehensive: 

B  D  A 

1.  Train  locked  +5         -f  .5         +5 

60 

2.  Train  unlocked   (arm  fixed)         — 5    — ^5X —        0 

30 


Fig.    1. 


Diagram    illustrating    Principle    of 
Epicyclic    Trains 


3.  Resulting  motions  (algebraic  sum)  0       — 5  +5 

First  consider  the  train  locked  and  turn  the  arm  +  5  times 
about  point  E  as  an  axis.  This  results  in  the  gears  and  arm 
being  turned  -f  5  times,  as  shown  in  line  1  above.  The  train 
is  then  unlocked  and  the  arm  assumed  to  be  fixed.  It  will 
be  necessary  to  turn  gear  B  —  5  times  in  order  to  make  Its 
resultant  movement  zero,  which  the  problem  states  Is  true. 

60  60 

The   wheel  D  would  then  turn  —  5  X  —  times,  —  being  the 

30  30 

ratio  of  the  gears.     The  resulting  motion  of  each  gear  and 
the  arm  is  shown  above  and  is  the  algebraic  sum. 

An  excellent  use  to  which  this  principle  may  be  put  is 
shown  In  the  example  of  the  boring  bar  when  used  on  a  lathe 
or  other  machine,  as  illustrated  in  Fig.  2.  Suppose  the 
right-hand  screw  A  has  eight  threads  per  inch.  It  is  de- 
sired to  find  the  distance  the  cutter  bar  B  will  travel  for  one 
positive  (-f)  turn  of  C,  which  is  the  bar  placed  between 
centers.  We  will  call  the  motion  of  C  positive  (  +  )  when 
rotating  in  the  direction  of  the  arrow. 


1.  Train  locked 

H 

+  1 

E 

-f  1 

3 

13 

C 

+  1 

2.  Train    unlocked 

(arm    fixed) 

—  1 

0 

3.  Resulting  motion 


10 


0    + 


+  1 


13 


With   the   train   locked  we  assume   G    (arm)    to  be  turned 
-f  1  revolution,  with  the  result  that  all  the  gears  would  be 


rTiPiTirr'TTTi 


— ^ 


E  H 

■zi 


Fig.  2.     An  Application  of  the  Epicyclic  Gear  Train 

turned  +  1  revolution.  With  the  train  unlocked  and  C  sta- 
tionary, we  find  it  necessary  to  turn  gear  H  minus  one  turn 
in  order  to  have  its  resultant  movement  zero,  which  would 
be  true,  as  gear  H  is  fixed  to  the  lathe  tailstock  and  cannot 
rotate.  We  find  that  gear  E  has  turned  —  3/13  revolution. 
Adding,  we  find  the  resultant  motion  of  B  to  be  +  10/13  revo- 
lution. But  this  is  relative  to  gear  H,  which  is  stationary 
and  cannot  move.  It  is  necessary  to  find  the  turns  of  gear 
E  relative  to  C,  which   is  not  stationary,  but  turning  about 


the  same  axis  as  E.  or  +  10/13  —  1  =  — 3/13.  If  the  lead- 
screw  A  has  eight  threads  per  Inch  (right-handed)  the  cutter 
bar  B  will  move  3/13  X  1/8  =  0.028  inch  to  the  right  for 
one  turn  of  C. 

Cliftondale,   Mass.  I.   10.   Miller 


DRAFTSMAN'S    SEAT   AND    INSTRUMENT 
HOLDER 

The  illustration  represents  my  idea  of  a  well  arranged  draw- 
ing board,  seat  and  instrument  holder.  1  have  been  using  this 
arrangement  for  several  years  and  find  it  satisfactory.  A 
bench  seat  which  will  accommodate  two  persons  is  convenient 
when  the  superintendent  or  head  draftsman  wishes  to  sit  down 
on  the  seat  with  the  draftsman  for  a  while  to  inspect  a  draw- 
ing or  to  talk  over  matters  of  detail.  The  bench  is  useful  also 
when  making  large  drawings  as  one  can  slide  along  so  as  to 
keep  his  work  in  front  of  him.  With  the  draftsman's  stool 
commonly  used,  it  is  necessary  to  stand  in  order  to  do  very 
large  drawings,  as  one  cannot  sit  on  a  stool  and  reach  far. 

The  seat  I  use  is  11  by  36  inches  on  top  and  2514  inches 
high.  The  foot-rest  is  8  inches  from  the  floor.  The  height  of 
the  bench  is  right  for  that  of  the  drawing  board,  which  is 


Draftsman's  Seat   and  Instrument   Holder 


arranged  for  use  either  as  a  stand-up  board  or  when  sitting 
on  the  seat.  The  height  of  the  front  edge  of  the  drawing  board 
is  33  inches  from  the  floor  and  this  is  very  nearly  right  for 
the  average  man  whose  height  is  about  five  feet  ten  inches. 
The  height  is  right  for  doing  work  where  the  draftsman  has  to 
lean  over  and  against  the  board;  it  puts  the  pressure  against 
his  body  where  it  will  do  him  the  least  harm.  This  is  an 
Important  consideration  when  making  many  large  drawings. 

The  homemade  instrument  holder  over  the  board  is  useful 
for  keeping  the  Instruments,  scales,  squares,  etc.,  out  of  the 
way  of  the  T-square,  especially  when  it  is  necessary  to  use  the 
T-square  to  draw  in  vertical  lines.  The  folding  arm  of  the 
instrument  holder  is  an  old  square  folding  gas  fixture.  The 
tray  is  made  of  galvanized  iron,  the  edges  being  folded  over 
so  that  no  square  edges  are  exposed. 

Chattanooga,  Tenn.  R.  W.  J.  Stewart 

•     *     • 

A  small  business  of  some  importance  in  New  York  City  is 
the  collection  of  steel  filings  from  machine  shops  for  use  in 
fireworks.  The  price  paid  for  clean  filings  in  New  York  City 
is  about  twelve  cents  a  pound. 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OP   NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-WORKING    MACHINERY    AND    TOOLS 


LANDIS  ROLL   GRINDING  MACHINE 

The  Landis  Tool  Co.,  Waynesboro,  I'a.,  has  recently  added 
to  Its  line  the  roll  grinding  machine  illustrated  in  Figs.  1  to 
4.  This  machine  includes  a  number  of  important  features 
In  Its  design  and  embodies  the  method  of  traversing  the  grind- 
ing wheel  carriage,  which  is  a  distinctive  feature  of  Landis 
grinders.     Uniform   and   positive   lubrication   of  the   ways   is 


Where  electric  motor  drive  is  employed,  the  motor  is 
mounted  on  an  extension  of  the  base  and  can  either  be  con- 
nected directly  to  the  driving  shaft  or  power  can  be  trans- 
mitted by  a  belt,  as  desired.  The  machine  can  also  be  driven 
by  a  motor  placed  on  the  ceiling  or  wall,  in  which  case  the 
extension  on  the  base  of  the  machine  is  not  required.  The 
main  drive  is  located  at  the  rear  of  the  machine  and  consists 
of  a  shaft  extending  the  full  length  of  the  bed.     The  different 


Fig.    1.     Front  View  of  Landis  Roll  Grinding  Machine 


provided  and  a  rigid  foundation  for  the  work,  no  matter  what 
its  length  or  weight  may  be.  There  is  no  overhang  of  the 
work-table,  as  it  is  supported  for  its  entire  length  by  the 
column  of  the  machine  to  which  it  is  firmly  clamped,  thus 
avoiding  vibration;  this  is  a  feature  which  is  essential  to  rapid 
and  accurate  grinding.  This  machine  is  built  in  seven  sizes. 
The  smallest  size  is  a  16  by  72  inch  machine  weighing  15,000 
pounds,  while  the  largest  swings  52  inches,  takes  20  feet 
between  centers,  and  weighs  90,000  pounds. 

The  machine  has  been  designed  for  manufacturing  purposes 
and   while   it   is   primarily   intended    for   grinding   hardened 


mechanisms  are  driven  from  this  shaft  independently  by  means 
of  belts.  The  driving  shaft  is  thoroughly  protected  for  its 
entire  length  by  means  of  a  sheet  metal  guard. 

The  grinding  wheel  driving  pulley  traverses  with  the  wheel 
carriage  and  is  trunnioned  in  an  independent  carriage  which 
travels  on  a  track  provided  for  the  purpose.  The  pulley  is 
driven  by  rolls  in  its  hub  engaging  with  step  grooves  in  the 
main  driving  shaft.  In  traveling,  this  arrangement  makes  a 
practically  frictionless  driving  connection.  The  grinding 
wheel  belt  passes  over  idler  pulleys  which  are  so  arranged 
that  its  length  does  not  change  as  the  wheel  head  is  moved 


Fig.    2.     Rear    View    of 

steel  and  chilled  rolls,  it  is  also  well  suited  for  finishing  a 
variety  of  cylindrical  work  such  as  large  shafts,  pistons,  Cor- 
liss valves,  torpedo  tubes  and  similar  pieces.  The  design  has 
been  worked  out  to  make  the  machine  entirely  self-contained 
and  no  overhead  works  are  required  except  when  it  is  desired 
to  drive  the  grinder  from  a  lineshaft;  in  such  a  case  an 
auxiliary  shaft  with  tight  and  loose  pulleys  and  a  cone  pulley 
over  which  the  belt  runs  to  the  machine  is  required.  Owing 
to  the  fact  that  the  machine  can  be  operated  without  any 
overhead  works,  it  is  convenient  to  place  the  grinder  under 
a  crane  for  lifting  the  work  into  place  and  removing  it. 


RoU    Grinding    Machine 

on  the  cross-slide.  One  of  the  idler  pulleys  automatically 
adjusts  itself  for  any  change  in  the  length  of  the  belt  due  to 
stretching  and  at  the  same  time  keeps  it  under  a  uniform 
tension.  The  work  and  traverse  speeds  are  varied  independ- 
ently of  each  other.  This  is  an  important  factor  in  commercial 
grinding,  as  it  affords  the  necessary  traverse  feed  for  any  work 
speed.  For  grinding  tapers,  the  table  swivels  and  is  provided 
with  two  scales  which  are  graduated  in  degrees  and  inches 
per  foot,   respectively. 

The  headstock  is  of  heavy  construction  and  powerful  gearing 
is  provided  for  driving  the  work.    The  speed  changes  are  made 
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by  an  arrangciiu'iit  oT  levers  al  the  front  of  the  machine. 
The  footstock  is  operated  by  a  handwheel  which  is  geared  to 
tlio  screw  so  that  the  center  can  easily  be  run  Into  the  heaviest 
piece  of  work  that  the  machine  will  carry.  The  grinding 
wheel  head  is  mounted  on  a  vce  and  flat  guide  of  ample  propor- 
tions to  provide  a  smootli  and  positive  action  when  feeding  for 
the  liRhtest  cut  on  the  work.  The  spindle  is  made  of  steel  and 
runs  in  phosphor-bronze  bearings  which  are  made  with  tapers 
to  provide  for  taking  up  wear.     The  bearings  have  a  ball  and 
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Figr.    3.     Right-hand    End   of   Roll    Grinding   Machine   showing 
Driving    Shaft 

socket  connection  with  the  base,  which  makes  them  easy  to 
keep  in  alignment  with  the  spindle.  The  grinding  wheel  is 
fed  to  the  work  either  automatically  or  by  hand,  and  there  is 
also  a  rapid  power  feed  for  moving  the  wheel  back  out  of  the 
way  when  changing  the  work  and  also  for  bringing  it  forward 
to  the  grinding  position  when  the  machine  is  ready  to  be 
placed  in  operation.  This  is  an  important  feature  as  It  saves 
a  considerable  amount  of  time  as  well  as  making  the  operation 
of  the  grinding  machine  simple  and  convenient.  The  rapid 
power  feed  is  independent  of  the  hand  and  automatic  feed, 
being  operated  by  a  lever  and  simple  arrangement  of  clutches. 
The  automatic  cross  feed  for  the  grinding  wheel  operates  at 
each  reversal  of  the  wheel  carriage  and  can  be  set  to  reduce 
the  work  diameter  from  0.00025  to  0.012  inch  at  each  traverse. 
The  grinding  wheel  is  provided  with  three  truing  fixtures. 
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Fig.    4. 


Left-hand    End    of    Roll    Grinding    Machine    showing 
Arrangement    of    Motor    Drive 


One  of  these  fixtures  is  permanently  mounted  on  the  footstock, 
where  it  is  in  a  convenient  position  for  dressing  the  wheel 
when  it  is  engaged  in  grinding  necks  on  the  rolls.  Another 
truing  fixture  is  located  on  one  of  the  bearings  which  carries 
the  roll  by  its  neck  and  is  used  when  grinding  the  face  of  the 
roll.  The  third  fixture  is  used  for  forming  or  rounding  the 
corners  of  the  wheel  for  grinding  the  fillets  of  the  necks. 
This  truing  fixture  is  attached  to  the  table  of  the  machine. 

It  has  already  been  mentioned  that  the  rolls  are  supported 
by  their  necks  in  bearings  while  the  body  of  the  roll  is  being 


ground.  These  bearings  have  three  points  of  contact  which 
are  adjustable  for  the  variation  which  exists  in  the  size  of  the 
necks  due  to  wear  and  regrinding.  They  can  be  Quickly 
removed  and  replaced  by  other  bearings  to  accommodate  a 
different  size  of  roll.  For  grinding  concave  work,  special 
bearings  are  required.  These  are  provided  with  vertical  adjust- 
ment for  tipping  the  roll  to  an  angular  position  with  one  end 
above  and  the  other  below  the  horizontal  center  line  of  the 
wheel.  This  results  in  a  concave  form  being  ground.  The 
vertical  adjustments  of  the  ends  of  the  work  are  controlled 
by  screws,  the  amount  of  adjustment  secured  at  either  end 
being  indicated  by  graduated  scales.  These  bearings  can  also 
be  used  for  grinding  straight  rolls  and  the  arrangement  of 
the  pads  is  the  same  as  described  in  the  foregoing.  The 
concaving  outfit  includes  a  universal  driver  for  the  work. 

REED   MULTIPLE   SPINDLE   DRILL 

In  the  March,  1913,  number  of  Machi.neby,  the  improve- 
ments made  by  the  Francis  G.  Reed  Co.,  43  Hammond  St, 
Worcester,  Mass.,  in  its  line  of  bench  drills,  were  illustrated 
and  described.  Since  the  completion  of  this  work,  the  same 
attention  has  been  given  to  the  line  of  multiple  spindle  drllla 
manufactured    by    this   company,    a    four-spindle    drill    of   the 


Improved   Design  of   Roed   Multiple   Spindle  Drill 

improved  type  being  illustrated  herewith.  The  general  de- 
sign of  the  machine  has  been  retained,  but  various  improve- 
ments have  been  made  to  adapt  these  machines  for  the  most 
severe  classes  of  modern  manufacturing. 

Among  the  changes  which  have  been  made,  the  following 
may  be  mentioned.  All  of  the  bearings  have  been  lengthened 
and  the  length  of  the  belts  has  also  been  increased  to  add 
to  their  driving  power.  The  top  cones  have  been  brought 
down  nearer  to  the  frame  of  the  machine  to  reduce  the  strain 
on  the  bearings,  which  are  oiled  through  the  top  of  the 
shafts.  The  swing  has  been  increased  to  14  inches,  while 
the  capacity  remains  the  same;  i.  e.,  up  to  ^  Inch  drills. 
Gear  guards  have  been  added  which  practically  enclose  all  of 
the  gears.  A  new  material  has  been  adopted  for  the  bevel 
gears  which  is  very  tough  and  possesses  excellent  wearing 
qualities    combined    with    the    ability    to    give    a    practically 
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noiseless  transmission.  Tlie  drive  is  so  arranged  tliat  there 
Is  only  one  belt  for  each  spindle,  this  being  a  straight  open 
belt. 

It  will  be  seen  from  the  Illustration  that  the  column  of 
the  machine  has  been  changed  to  the  rectangular  pattern,  as 
in  the  case  of  the  improved  bench  drills.  The  table  bearings 
are  made  of  ample  length  and  the  table  is  provided  with  a 
deep  oil  channel  extending  all  the  way  around  It.  The 
table  is  supported  and  raised  or  lowered  by  means  of  a 
telescoping  screw,  a  binder  handle  being  provided  to  lock 
It  to  the  column  in  any  desired  position.  This  improved 
type  of  machine  is  known  as  the  Reed  No.  300  multiple 
spindle   drill. 


HESS  EDGE  PROTECTORS 

In  lifting  heavy,  finished  castings  the  edges  are  frequently 
damaged  by  the  chain  slings,  this  damage  being  due  to 
both  the  indentations  produced  and  to  the  result  of  the 
chain  slipping  on  the  casting.  Where  rope  slings  are  used 
in  place  of  chains,  the  damage  to  the  castings  is  avoided,  but 
at  the  expense  of  the  ropes,  which  are  soon  worn  out.  Both 
of  these  diflBculties  are  avoided  by  the  edge  protectors,  illus- 
trated herewith,  which  are  a  product  of  the  Hess  Steel  Cast- 
ings Co.,  Bridgeton,  N.  J.  It  will  be  seen  that  these  pro- 
tectors consist  of  a  casting  having  two  plate  members  at 
right  angles  to   each  other  and  a  pair  of  stiffening  ribs  to 


Fig.    1.     End  and  Side  Views  of  Hess  Edge  Protector 

provide  the  necessary  strength.  The  chain  or  rope  rests 
between  these  ribs,  the  protector  being  thickened  and  rounded 
at  this  point  to  form  a  seat  which  will  prevent  the  sling  being 
damaged.  The  ribs  are  carried  far  enough  back  to  receive  a 
cotter  pin  which  holds  the  protectors  in  place  on  the  sling 
when  they  are  not  in  use. 

Provision  is  made  against  the  slightest  damage  being  done 
to  castings  with  sharp  finished  edges  by  running  a  groove 
along  the  protector  at  the  point  where  the  two  plate  members 
join.  This  groove  will  be  readily  seen  in  the  end  view  of  one 
of  the  protectors,  which  is  illustrated  at  A  in  Fig.  1,  a  side 
view  being  shown  at  B.  The  protectors  are  made  of  a  very 
low  carbon  alloy,  which  is  of  essentially  the  same  composi- 
tion as  pure  wrought  iron.  This  material  is  so  ductile  that 
there  is  no  danger  of  the  protectors  being  broken,  even  when 
they  are  subjected  to  the  roughest  handling.  Where  great 
care  in  handling  is  required,  protectors  are  made  with  a 
babbitt  or  lead  lining.  This  lining  may  be  renewed  as  it 
becomes  worn  or  charged  with  chips,   suitable  pouring  dies 


HOLTON   V-BLOOK 

The  double  V-block  illustrated  herewith  is  a  product  of  the 
Holton  Co.,  Jackson,  Mich.  This  is  a  particularly  useful 
drill  press  tool,  and  with  it  holes  can  be  drilled  perfectly 
straight  through  a  bar,  no  special  skill  being  lequlred  for 
the  operation.  The  block  is  made  of  cast  iron,  accurately 
milled  by  means  of  special  milling  cutters  designed  for  the 
purpose.  The  master  bushing  is  made  of  steel  and  fitted  into 
the  upper  V-block.     This  bushing  is  hardened  and  ground  to 


Holton  V-block  for  holding  Work  to  be  drilled 

%  inch  inside  diameter  and  pressed  into  place.  Interchange- 
able bushings  are  provided  which  fit  into  this  master  bushing 
and  adapt  the  V-block  for  the  use  of  different  sizes  of  drills. 
The  interchangeable  bushings  are  also  made  of  steel,  hard- 
ened and  ground  in  the  customary  manner.  A  set  of  ten 
interchangeable  bushings  forms  a  part  of  the  regular  equip- 
ment of  these  V-blocks.  Referring  to  the  illustration  it  will 
be  seen  that  the  V-block  is  equipped  with  an  adjustable  gage 


Bower    Roller    Bearing    for    Combined    Kadial    and    Thrust    Loads 

which  makes  it  a  simple  matter  to  produce  duplicate  pieces. 
The  capacity  of  the  V-block  is  for  pieces  ranging  from  \i 
inch   to   2   inches  in   diameter. 


Fig.    2.     Eecessed    Casting    for    Babbitt    Lined    Protector,    Pouring    Die    and    Finished    Protects 

being  provided  for  the  purpose.  A  recessed  casting  for  one 
of  these  protectors  is  shown  at  C  in  Fig.  2;  the  pouring  die 
is  illustrated  at  D  and  the  protector  with  the  babbitt  lining  is 
shown  at  E.  With  guards  of  this  nature,  finished  pieces  of 
work  can  be  handled  without  any  danger  of  marring  them. 


BOWER  ROLLER  BEARING 

The  Bower  roller  bearing  illustrated  herewith  is  adapted  for 
carrying  combined  radial  and  thrust  loads,  but  the  two  com- 
ponents  of   the   load   are   carried  by  indi- 
vidual bearing  members.     In  this  particu- 
lar, the  design  of  the  Bower  roller  bearing 
differs  from  most  forms  of  roller  bearings 
designed  for  such  service.    The  rollers  used 
in  this  bearing  consist  of  a  long  cylindrical 
portion  upon  which  the  radial  load  is  sup- 
ported.    At  one  end  of  the  cylindrical  por- 
tion of  each  roller  there  is  a  flanged  head; 
this  head   fits   into  corresponding  grooves 
in  the  races  of  the  bearing  and  the  thrust 
load  is  supported  upon  the  inclined  faces 
shown  at  the  left  in  the  halftone.    The  heads  which  receive  the 
thrust  load  do  not  come  into  contact  with  tlie  radial  raceway 
and  therefore  do  not  support  any  portion  of  the  radial  load. 
As  the  radial  and  thrust  supporting  members  of  the  bearing 
are   independent  of  each  other,  an   increase  of  either  radial 
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or  thrust  load  does  not  affect  the  efficiency  of  the  bearing  for 
carrying  the  other  kind  of  load  for  which  it  is  designed. 

Tliis  bearing  is  absolutely  non-adjustable  as  regards  radial 
alignment,  but  the  end  play  in  the  bearing  may  be  increased 
or  diminished  to  suit  individual  reiiuirements  without  in  any 
way  affecting  the  alignment  of  the  shaft  or  spindle.  Owing 
to  tlie  self-aligning  principle  which  is  employed,  the  rollers 
always  run  in  a  parallel  path  without  any  wedging  action,  and 
it  is  stated  that,  when  correctly  mounted  and  of  the  proper 
size,  the  bearing  will  run  for  years  witliout  appreciable  wear. 
The  rollers  are  freely  mountetf  at  one  end  and  held  at  the 
other  end  by  means  of  the  heads  which  carry  the  thrust  load. 
This  bearing  is  manufactured  by  the  Bower  Roller  H(>aring  Co., 
Detroit,  Mich. 


THURSTON   DIE   MILLING   MACHINE 

The  Thurston  Mfg.  Co.,  I'rovidenec,  R.  I.,  has  recently  rede- 
signed its  die  milling  machine,  a  number  of  improvements 
having  been  incorporated  in  its  construction  which  add  mate- 
rially to  the  efficiency  of  the  machine.  The  illustration  shows 
the  redesigned  machine,  and,  as  in  the  preceding  type,  the 
die  to  be  milled  is  held  on  a  table  which  Is  carried  by  cross 


DETRIOK   &   HARVEY  BORING   MACHINE 

The  duplex  boring  maeliinc  illustrated  herewith  is  a  recent 
production  of  tlie  Detrick  &  Harvey  Machine  Co.,  Baltimore, 
Md.  This  machine  was  designed  for  machining  car  boxes, 
and  the  bed  is  of  sufficient  length  to  enable  boxes  6  inches 
in  diameter  by  12  inches  in  length  to  be  bored  and  faced. 

The  spindles  of  this  niachine  are  made  of  cast  iron;  they 
are  4i/i  inches  in  diameter  and  run  in  bearings  17  inches  in 
length.  The  spindle  bearings  are  capped.  Sliding  tooth 
clutches  keyed  to  the  spindle  and  actuated  by  an  eccentric 
lever  engage  or  disengage  toothed  sleeves  which  revolve 
loosely  on  the  spindles.  The  driving  gears  are  made  of  cast 
iron  and  the  pinions  of  either  bronze  or  steel.  The  boring 
bars  are  secured  to  sockets  in  the  ends  of  spindles  and  are 
supported  at  their  outer  ends  by  bearings;  the  two  spindles 
can  be  operated  simultaneously  or  independently  as  desired. 
The  bars  have   no  movement  longitudinally. 


Detrick   &    Harvey   Duplex    Car   Box    Boring  Machine 

The  carriages  are  fitted  to  the  inner  locks  of  the  shears 
and  are  moved  longitudinally  by  hand  or  power.  A  quick 
hand  movement  operated  by  the  spider  shown  in  the  illur 
tration  is  provided  by  means  of  the  rack  and  pinion,  while 
a  slow  hand  movement  is  provided  by  means  of  the  hand- 
wheel.  Power  feeds  are  provided  by  spur  gearing  at  the  end 
of  the  bed  farthest  from  the  headstock.  Each  carriage  eon- 
tains  a  square  locked  cross-slide  upon  which  two 
slides  are  fitted,  the  slides  being  adjusted  to  and  from 
the  center  line  of  the  spindle  by  a  screw,  as  shown  in 
the  illustration. 

The  change  gears  are  located  at  the  end  of  the  ma- 
chine farthest  from  the  headstock.  Motion  is  trans- 
mitted to  the  feed  mechanisms  from  their  respective 
spindles  so  that  the  feed  is  only  in  action  while  the 
spindles  are  revolving.  Each  spindle  is  provided  with 
Independent  feed  changes.  The  feeds  to  the  carriage 
cover  a  range  of  from  1/16  to  3/16  inch  per  revolution 
of  the  spindle.  The  spindles  are  driven  by  a  12 Va  H.  P. 
motor  which  has  a  speed  variation  of  1  to  2  and  gives 
spindle  speeds  from  25  to  50  revolutions  per  minute. 
It  will  be  seen  that  the  motor  is  mounted  on  a  bracket 
at  the  head  end  of  the  machine  so  that  the  unit  is 
entirely  self-contained. 


Improved  Design  of   Thurston   Die  Milling  Machine 

and  longitudinal  slides.  The  cutter  spindle  projects  upward 
through  the  die  opening,  and  by  manipulating  the  handles 
which  operate  the  two  slides  the  work  is  fed  against  the  mill- 
ing cutter  until  it  has  been  recessed  to  the  desired  shape. 
Taper  cutters  are  used,  a  suitable  taper  being  employed  to 
provide  the  clearance  that  is  required  for  the  die.  In  start- 
ing the  operation,  a  hole  is  drilled  in  the  die-block  in  which 
the  cutter  starts  to  operate. 

The  entire  frame  is  mounted  on  trunnions  so  that  the  work 
may  be  inclined  to  the  position  which  is  most  suit- 
able for  the  operator.  In  the  original  machine, 
the  cutter  spindle  was  simply  mounted  in  small 
brackets,  but  in  the  redesigned  machine  the  cutter 
spindle  is  supported  by  a  slide  having  broad  bear- 
ing surfaces  so  that  it  is  rigidly  held;  this  slide 
also  facilitates  the  adjustment  of  the  position  of 
the  cutter.  The  raising  and  lowering  of  the  cutter- 
slide  is  accomplished  by  means  of  a  handwheel. 
The  handwheels  which  control  the  cross  and  longi- 
tudinal movements  of  the  work-table,  are  fitted 
with  adjustable  collars  which  provide  for  compen- 
sating for  wear,  so  that  backlash  may  be  entirely 
eliminated.  The  spindle  has  been  made  much 
heavier  than  in  the  preceding  type  of  machine 
and  runs  in  taper  bronze  bushings  which  are 
carefully  protected  from  chips  and  dirt.  The  con- 
struction of  the  machine  has  been  made  heavier 
throughout,  so  that  it  is  better  adapted  for  the  heavier  classes 
of  work  for  which  it  is  used. 


HENDEY  CENTERING  MACHINE 

For  some  time  past,  the  Ilendey  Machine  Co.,  Torrington, 
Conn.,   has  been   manufacturing   single-spindle  centering   ma- 


Hendey   Double-spindle   Centering   Machine 

chines.     In   order  to  enable  a  shaft  to   be  centered  at  both 
ends  by  a  single  operation,  this  company  has  developed  the 
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duuble-spinUlc  machine  illustruted  herewltli.  Tlie  design  has 
been  worked  out  along  the  same  general  linea  followed  in  the 
construction  of  the  single-spindle  machines,  but  several  note- 
worthy improvements  have  been  made. 

The  heads  are  rigidly  clamped  to  the  bed,  thus  affording 
permanent  alignment  for  the  spindles.  The  spindles  run  In 
ample  bearings  which  are  equipped  with  felt  oilers;  the  front 
journals  arc  made  taper  and  have  ball  thrust  bearings  for 
carrying  the  end  load.  The  spindles  carry  draw-in  attach- 
ments with  watch  tool  chucks  for  accurately  holding  combina- 
tion center  drills  and  reamers.  Back  locking  pins  working 
in  the  flanges  of  the  pulleys  are  provided  for  use  when  it 
is  necessary  to  remove  or  replace  the  center  drills.  The  vise 
jaws  are  made  of  hardened  and  ground  steel.  The  align- 
ment of  the  spindles  and  jaws  is  obtained  by  means  of  a 
proof  bar  carried  in  the  spindles.  This  care  in  providing  for 
the  alignment  of  the  work  is  necessary  in  order  to  enable  the 
machine  to  center  stock  accurately  for  finishing  operations 
after  it  comes  from  the  turret  lathe  or  screw  machine.  No 
matter  what  the  diameter  of  the  bar  may  be  within  the  limits 
of  the  machine,  it  will  ahvays  be  supported  in  a  horizontal 
position. 

The  incline  surface  on  the  bed,  sloping  away  from  the 
operator,  tends  to  direct  the  chips  into  the  pan  rather  than 
have  them  accumulated  around  the  heads  and  necessitate  a 
frequent  cleaning  before  being  able  to  shift  the  vise  carriages. 
Heavy  parallel  bars  running  the  length  of  the  machine  serve 
as  a  rack  for  holding  stock  which  is  to  be  centered.  The 
capacity  of  the  machine  is  from  5/16  inch  to  4  inches  in- 
clusive. 


FOOTE-BURT   MULTIPLE   SPINDLE 
VALVE   GRINDER 

The  adjustable  multiple  spindle  oscillating  valve  grinder 
which  is  illustrated  herewith  is  a  product  of  the  Poote-Burt 
Co.,  Cleveland,  Ohio.     This  machine  was  designed  for  use  in 


Foote-Burt   Multiple   Spindle    Oscillating    Valve    Grinder 

the  manufacture  of  automobile  engines  and  enables  a  com- 
plete set  of  valves  to  be  seated  in  less  time  than  is  ordinarily 
required  to  seat  one  valve  by  hand.  The  spindles  reverse  at 
every  one  and  one-quarter  revolution  and  a  cam  is  provided 


on  the  machine  which  raisoe  and  lowers  the  spindles  .at 
intervals  of  twenty  revolutions  to  allow  the  grinding  com- 
pound to  enter  the  valve  seat. 

Machines  of  this  type  arc  built  with  from  two  to  twelve 
spindles,  depending  upon  the  type  of  cylinder,  an<l  the 
spindles  are  made  adjustable,  the  minimum  center  distance 
being  two  Inches.  The  spindles  are  arranged  with  a  ball 
thrust  bearing  on  each  end  of  the  bearing  and  have  a  travel 
of  2i/i  Inches.  The  spindle  noses  are  No.  1  Morse  taper.  The 
table  may  be  adjusted  up  and  down  to  enable  the  machine 
to  handle  different  sizes  of  cylinders,  making  it  sufficiently 
flexible  to  handle  any  type  of  cylinder,  the  valves  of  which 
might  suitably  be  seated  on  this  machine. 


DAVIS   MAGNET  WINDING  MACHINE 

The  W.  P.  Davis  Machine  Co.,  305  St.  Paul  St.,  Ilochester, 
N.  Y.,  has  recently  added  to  its  line  the  machine  shown  in 
the    accompanying    illustration    which    is    used    for    winding 


Machine    for 


indingr    Electromagnets    for    Automobile 
Self-starters 


electromagnets  for  automobile  self-starters.  It  will  be  seen 
from  the  illustration  that  this  machine  is  equipped  with  a 
back-geared  head  and  that  the  nose  of  the  spindle  is  threaded 
left-hand;  also  that  the  rear  end  of  the  spindle  is  provided 
with  a  handwheel  which  is  used  by  the  operator  for  starting 
work  and  for  making  corrections. 

The  spindle  is  driven  by  a  countershaft  placed  on  the  bench 
at  the  rear  of  the  machine.  This  countershaft  has  a  friction 
clutch  in  the  cone  which  is  so  adjusted  that  it  will  slip  when 
the  brake  is  applied.  The  brake  consists  of  a  strap,  shown  in 
the  illustration,  which  runs  over  the  large  step  of  the  cone 
pulley  and  is  actuated  by  means  of  a  foot  treadle.  Machines 
of  this  type  are  built  in  four  sizes,  an  11-inch,  a  14-inch,  a 
16-inch  and  an  18-inch  size.  The  illustration  shows  the  11-inch 
machine. 


NORTON  OPEN-SIDE  GRINDING  MACHINE 

Experience  has  shown  that  in  the  operation  of  grinding 
wheels,  the  smaller  the  arc  which  is  in  contact  with  the 
work,  the  more  efficient  the  operation  of  the  wheel  becomes, 
and  as  a  result  it  is  advisable  to  use  wheels  of  small  diame- 
ter. This  is  especially  necessary  when  grinding  plane  sur- 
faces, as  the  arc  of  contact  in  such  cases  is  much  greater 
than  when  round  work  is  being  ground.  With  a  large  arc 
of  contact,  the  opportunity  for  the  chips  to  escape  is  reduced. 
This  results  in  heating,  undue  power  consumption,  and  gen- 
eral inefficiency.  When,  for  any  reason,  the  chips  cannot 
escape  freely,  a  satisfactorily  finished  surface  cannot  be 
produced. 

The  open-side  grinding  machine  illustrated  herewith  is  a 
recent  product  of  the  Norton  Grinding  Co.,  Worcester,  Mass. 
This  machine  is  designed  for  grinding  plane  surfaces,  and  in 
order  to  attain  the  most  satisfactory  results,  the  periphery 
of  the  smallest  wheel  that  is  practical  for  the  work  in  hand 
is  used.  The  machine  is  designed  to  carry  wheels  14  inches 
in  diameter  and  for  the  usual  class  of  work  handled  the 
wheel  should  have  a  6-inch  face.  For  special  work,  wheels 
of  different  widths  can  be  used.  The  working  surface  of  the 
table  is  15  inches  wide  and  is  made  in  lengths  of  6,  8,  10,  12 
and  14  feet.  The  wheel  head  can  be  raised  so  that  the  dis- 
tance between  the  surface  of  the  table  and  a  14-inch  wheel 
is  17  inches;    this  provides  for  the  use  of  a  magnetix;  chuck 


September,  1913 


MACHINERY 


63 


or  supplementary  table  when  necessary.  The  toiiiiKTshaft 
is  located  in  the  machine  base,  so  that  the  machine  is  self- 
contained.  Power  is  transmitted  to  this  countershaft  by  a 
belt  running  from  the  motor  which  is  placed  at  the  side  of 
the  machine.  It  will  be  evident  from  this  description  that 
all  overhead  works  are  eliminated.  A  15  horsepower  motor 
provides  ample  power  for  the  requirements  of  ordinary  work. 
The  grinding  wheel  is  carried  on  a  cross-slide  operating 
at  right  angles  to  the  travel  of  the  table,  and  in  order  to 
secure  the  high  rate  of  production  that  is  made  possible  by 
the  wide  wheels  used  on  this  machine,  no  automatic  feed  of 
the  wheel  has  been  provided.  A  hand  traverse  has  been  de- 
signed for  locating  the  grinding  wheel  in  order  to  utilize  the 


throughout  its  length,  with  the  straightedge  laid  at  any 
angle  on  the  table.  The  machine  is  supported  on  adjusting 
wedges  mounted  on  Iron  plates  which  are  imbedded  in  a 
concrete  foundation;  this  makes  it  possible  to  realign  the 
machine  easily  should  such  a  procedure  become  necessary.  A 
large  tank  is  provided  with  a  pump  which  will  deliver  thirty 
gallons  of  lubricant  per  minute  to  the  wheel  and  work. 


Norton   Open-side   Grinding  Uachine  for   Plane  Surfaces 

full  width  of  the  wheel  face.     Provision  is  also  made  for  a 
slower    traverse    of    the    wheel    when    truing    its    face,    this 
traverse  being  obtained   through   worm-gearing.     The   cross- 
slide  is  carried  on  a  vertical  slide,  which  is  raised  and  low- 
ered on  the  column  by  means  of  a  %  horsepower  motor.    For 
small    distances,    the    vertical     traverse    is 
obtained  by  means  of  a  handwheel  on  a  shaft 
geared  to  the  vertical  traverse  screw,  and  a 
micrometer  index,  which  reads  in  quarter- 
thousandths,    provides    for    making   delicate 
adjustments. 

The  table  is  provided  with  T-slots  of 
standard  dimensions,  which  facilitate  strap- 
ping work  to  the  table  or  the  application  of 
a  supplementary  table,  special  fixtures  or  a 
magnetic  chuck.  The  table  traverse  is  ob- 
tained by  means  of  worm-gearing  which 
affords  a  perfectly  uniform  motion  that  is 
essential  for  the  production  of  smooth,  ac- 
curate work.  The  reversal  of  the  table  is 
pneumatically  cushioned  at  the  ends  of  the 
stroke.  All  kinds  of  plane  surfaces  which 
are  within  the  capacity  of  the  machine  can 
be  quickly  and  accurately  ground.  The  ma- 
chine can  also  be  used  for  grinding  surfaces 
of  a  variety  of  shapes,  and  for  this  class  of 
work  a  special  forming  attachment  Is  used 
to  form  the  wheel  to  produce  the  shape 
required. 

Ball  bearings  are  employed  on  all  shafts 
operated  by  handwheels  and  the  worm  and 
worm  shafts  are  provided  with  ball   thrust 
bearings.    All  of  the  worm-gearing  runs  in  oil. 
The   worms   and    wheel    spindle   are    made   of   chrome-nickel- 
vanadlum  steel  and  all  shaft  bearings  are  ground  to  run  in 
self-oiling  boxes.     Special  cciuipment  is  used  in  scraping  the 
ways  in   the  base,   which   results  in   such  accuracy   of  align- 
ment that  when  the  table  has  been  ground  in  place,  it  pre- 
sents a  neat  and  uniform  surface   free   from   chatter  marks. 
The   inspection   to   which   the   machine   is   subjected   requires 
a    B.    &    S.    straightedge    the    length    of    the    finished    table 
surface    to    hold    pieces    of    tissue    paper    two    Inches    apart 


PRATT   &   WHITNEY   22-INCH   VERTICAL 
SURFACE   GRINDER 

For  several  years  the  Pratt  &  Whitney  Co.,  Hartford,  Conn., 
has  been  manufacturing  a  small  size  of  vertical  surface 
grinder.  The  results  obtained  with 
this  machine  were  so  satisfactory 
that  it  was  decided  to  build  a  larger 
machine  along  similar  lines  which 
would  be  suitable  for  heavier  classes 
of  work.  The  result  of  this  under- 
taking is  shown  in  Figs.  1  and  2 
which  illustrate  front  and  rear 
views  of  the  22-inch  vertical  sur- 
face grinder  which  has  recently 
been  placed  on  the  market  by  this 
company.  While  the  design  ad- 
heres to  the  general  lines  of  the 
smaller  size,  the  machine  has  been 
improved  in  many  respects  in  order 
to  adapt  it  for  the  severe  service 
which  is  required  of  a  grinder  en- 
gaged on  modern  manufacturing 
work.  Every  refinement  which  ex- 
perience has  demonstrated  to  be 
essential  for  a  machine  of  this 
type  has  been  incorporated  in  the  design,  and  although  of 
unusual  dimensions,  the  machine  is  a  precision  tool  in  every 
particular.  '  It  is  very  sensitive  and  easy  to  operate,  all  of 
the   operating   mechanism   being  contained   in   a   single   unit 


which  is  conveniently  situated  for  the  operator. 


Fig. 


Front  View  of  Pratt  &   Whitney  22-inch   Vertical  Surtuce   Grinder 

The  bed  is  provided  with  wide  bearing  surfaces  of  the  vee 
and  flat  type,  oil  reservoirs  being  located  in  the  bed  for 
oiling  the  ways  by  means  of  rolls.  The  pan  which  surrounds 
the  rear  of  the  bed  for  collecting  the  water  and  receiving  the 
chips  is  of  liberal  proportions  and  easily  accessible  for  clean- 
ing. The  machine  may  be  regularly  furnished  with  either 
4-  or  7-foot  tables,  the  bed  being  made  in  two  lengths  to 
accommodate  these  sizes;  both  the  bed  and  table  are  finished 
perfectly   true  by   means  of  masters.     The  table  is  provided 
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with  guards  wlilch  protect  the  bearing  surfaces  at  all  times 
from  Injury.  A  spacious  pan  la  cast  Integral  with  the  table 
for  controlling  the  water  and  chips.  Tlic  upright  is  bolted 
solidly  to  the  bed,  wide  bearing  surfaces  being  provided  for 
the  acconiinodalion  of  tlie  head.  A  taper  gib  forms  part  of 
the  construction  which  makes  it  easy  to  maintain  the  proper 
relation  between  the  head  and  the  upright  bearings.  The 
bearing  surfaces  are  also  protected  by  means  of  very  efficient 
wipers  and  guards. 

The  spindle  is  made  of  special  steel,  proportioned  to  resist 
the  peculiar  strains  to  which  It  is  subjected.  Attention  is 
directed  to  the  fact  that  the  spindle  is  of  ball  bearing  con- 
struction throughout.  This  also  applies  to  the  driving  pulley 
which  is  mounted  on  ball  bearings  that  are  independent 
of  the  spindle.  Thus  the  pull  of  the  belt  is  absorbed  by  thi:. 
independent  bearing  and  is  not  transmitted  to  the  spindle. 
This  is  a  most  important  feature,  without  which  it  is  prac- 
tically impossible  to  design  a  head  that  will  operate  sensitive- 
ly or  retain  its  accuracy  for  any  length  of  time.  Furthermore, 
this  construction  places  the  driving  belt  in  a  protected  posi- 
tion away  from  the  water  spray,  so  that  it  does  not  lose  its 
efficiency  by  becoming  moist.  The  ball  bearing  construction 
has  been  subjected  to  exhaustive  tests  and  has  proven  efficient 
in  every  particular.  With  its  use  the  loss  through  friction  is 
reduced  to  a  minimum  and  practically  the  entire  power  is 
utilized  for  driving  the  wheel. 

The  table  is  provided  with  an  automatic  reciprocating 
motion,  any  desired  length  of  stroke  being  readily  obtainable 
by  means  of  adjustable  table  dogs.  The  feed  mechanism 
is  of  a  most  efficient  and  substantial  construction  which  is 
contained  in  one  compact  unit.  The  table  is  driven  through 
a  rack  and  pinion,  the  construction  eliminating  the  possibility 
of 'vibrations  (commonly  called  tooth  marks)  showing  in  the 
work.  Two  table  feeds  are  provided,  both  of  which  may  be 
Instantly  controlled  through  the  lever  A  shown  in  Fig.  3. 
When   adjusted   to   the   right-hand    station,   the   slow   feed   is 


while  the  regular  feed  is  engaged.  In  order  to  unlock  lever 
B,  it  is  necessary  for  the  regular  feed  lever  A  to  be  in  the 
neutral  position,  after  which  the  lock-bolt  C  may  be  adjusted 
to  its  outward  position,  which  has  the  effect  of  releasing  lever 
B  and  locking  lever  A.  Thus  it  is  impossible  to  engage  both 
the  regular  and  quick  return  feeds  at  the  same  time.  After 
the  quick  return  mechanism  has  become  operative  it  is  con- 
trolled through  lever  D. 


Fig.    3. 
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Control   Mechanism   of   Table   Feed   on   Pratt   &   Whitney 
Surface    Grinder' 


Fig.    2.     Rear  View  of   Pratt  &  Whitney  22-inch   Vertical  Surface 

engaged;  and  the  left-hand  station  engages  the  fast  feed  in 
a  similar  manner.  This  lever,  when  adjusted  to  the  central 
station,  also  serves  as  a  means  for  stopping  the  table.  The 
table,  in  addition  to  the  two  feeds  mentioned,  is  also  pro- 
vided with  power  quick  return  for  use  in  connection  with 
rotary  chucks.  The  power  quick  return  becomes  operative 
and  the  regular  feed  inoperative  by  moving  lever  B  to  the 
lower  station.  It  will  be  noted,  however,  that  the  lever  B 
Is  locked  by  means  of  a  lock-bolt  C  and  cannot  be  operated 


The  wheel  is  provided  with  both  hand  and  power  feeds  in 
addition  to  the  rapid  hand  feed.  The  vertical  adjustment  is 
very  sensitive,  the  head  being  perfectly  counterbalanced  and 
very  accurately  controlled  through  the  feed  mechanism.  The 
power  feed  is  operated  through  a  ratchet  wheel  and  pawl, 
the  rate  of  feed  being  controlled  by  means  of  the  adjusting 
screw  E.  A  large  micrometer  dial  for  gaging  purposes  and 
also  an  automatic  power  feed  knock-off  forms  part  of  the 
construction.  Both  the  regular  and  rapid  hand  feeds  are 
controlled  through  the  lever  F.  This  lever  is  operated  In 
and  out;  when  adjusted  to  its  inner  station,  the 
regular  hand  feed  is  engaged,  the  outer  station 
engaging  the  rapid  hand  feed.  The  design  is 
such  that  when  the  rapid  feed  is  engaged  the 
power  feed  is  automatically  disengaged  and  can- 
not be  used.  The  reason  for  this  precaution  Is 
that  the  rapid  feed  is  altogether  too  fast  to  be 
used  when  the  machine  is  in  operation,  and  If 
the  power  feed  should  become  engaged  through 
error  the  wheel  would  be  broken.  The  machine 
is  designed  for  motor  drive  only,  the  method  of 
mounting  the  motor  directly  on  the  floor  being 
clearly  shown  in  Fig.  2.  Provision  has  also  been 
made  whereby  the  correct  belt  angle  from  the 
idler  to  the  motor  pulley  may  be  always  main- 
tained, irrespective  of  the  diameter  of  the  motor 
pulley.  This  is  accomplished  by  means  of  the 
left-hand  idler  pulley  which  is  so  mounted  that 
it  may  be  swiveled  to  the  correct  angle,  after 
which  it  is  permanently  doweled  in  place.  The 
size  of  the  motor  varies  from  approximately  20 
to  35  horsepower,  according  to  the  nature  of  the 
work  for  which  the  machine  is  to  be  used.  A 
constant-speed  motor  is  used,  running  at  approxi- 
mately 1200  revolutions  per  minute. 

The  machine  is  provided  w^ith  a  pump  of  new 
design  which  is  capable  of  supplying  an  abun- 
dance of  water.  One  stream  of  water  is  carried 
through  the  spindle,  the  centrifugal  force  of  the 
spindle  driving  the  water  between  the  wheel  and 
the  work,  and  thus  keeping  both  cool  and  free 
""'''^''  from  dust.     The  inside  stream  of  water  is  con- 

trolled through  the  lever  (?  which  is  conveniently  located  on 
the  front  of  the  gear-box  unit.  An  outside  stream  is  also  pro- 
vided for  conveying  water  to  the  outside  of  the  wheel  and  for 
cleansing  purposes.  The  wheel  guard  also  assists  in  controlling 
the  water.  An  exceptionally  large  tank  is  located  on  the  back 
of  the  machine  in  an  accessible  position  where  it  may  be  read- 
ily cleaned.  The  water  is  returned  to  the  tank  without  being  car- 
ried through  pipes;  in  fact,  the  design  is  of  such  a  nature  that 
the  collection  of  dirt  or  grit  in  inaccessible  places  is  impossible. 
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Special  atti'iitioii  has  been  given  to  the  lubricating  problems 
involved  and  large  self-feeding  oil  reservoirs  are  provided 
which  insure  an  ample  supply  of  oil  at  all  times.  All  bear- 
ings are  absolutely  dust-  and  water-proof. 

A  most  important  factor  in  the  productive  capacity  of  this 
typo  of  machine  is  tlie  cup-shaped  wheel  which  covers  the 
full  width  of  the  work,  insuring  perfect  flatness,  together 
with  the  greatest  possible  production.  The  wheel  Is  pro- 
tected by  means  of  a  guard,  the  guard  being  so  mounted  that 
it  may  be  conveniently  adjusted  for  height  as  the  wheel 
wears.  A  wheel  band  is  also  furnished  which  should  at  all 
times  be  used  upon  the  wheel. 

The  rectangular  magnetic  chuck  affords  a  convenient  ap- 
pliance for  holding  a  large  variety  of  work;  it  may  be  readily 
applied  to  the  table  and  is  of  water-proof  construction  through- 
out, so  that  water  may  be  freely  used  without  any  danger  of 
short-circuiting.  The  rotary  chucks  have  been  designed  with 
a  view  of  attaining  the  maximum  efficiency  as  regards  dur- 
ability, accuracy  and  power  consumption.  They  are  absolute- 
ly dust-  and  water-proof,  the  drive  units  being  located  out- 
side of  the  water  guard,  making  it  impossible  for  water  to 
get  into  the  chucks.  The  driving  mechanism  is  so  designed 
that  it  engages  automatically  when  the  chuck  is  brought  in 
under  the  wheel  and  disengages  when  it  is  removed  to  be 
reloaded.  The  chucks  are  lubricated  throughout  by  means 
of  two  large  self-feeding  oil  reservoirs.  The  single  rotary 
chuck  is  made  either  plain  or  magnetic.  It  is  designed  so 
that  it  may  be  tilted,  permitting  the  grinding  of  either  con- 
cave or  convex  surfaces.  This  is  a  desirable  feature  on  a 
large  variety  of  work,  such  as  circular  saws,  cutters,  and 
similar  parts. 

Special  attention  is  directed  to  the  duplex  and  quadruplex 
chucks  which  have  recently  been  developed  for  use  in  con- 
nection with  the  Pratt  &  Whitney  vertical  surface  grinders. 
Their  value  can  readily  be  appreciated,  as  it  is  obvious  that 
on  work  within  their  range  the  productive  capacity  of  the 
machine  has  been  practically  doubled  and  quadrupled.  A 
double  chuck  possesses  all  the  features  of  the  single  chuck, 
in  that  it  can  be  tilted  to  permit  grinding  concave  and  con- 
vex surfaces,  or  it  may  be  adjusted  to  grind  perfectly  flat. 
The  adjustment  for  each  of  the  chucks  is  independent  and 
when  necessary  they  may  be  adjusted  horizontally  and  re- 
ground    to   absolute   accuracy.     This   chuck   has   proved   very 
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eflicient  in  grinding  saws  and  cutters  with  concave  surfaces 
and  is  equally  well  suited  for  convex  or  flat  surfaces.  The 
quadruplex  chuck  is  always  horizontal  and  non-adjustable; 
thus  it  is  only  suitable  for  grinding  flat  work  and  will  not 
handle  concave  or  convex  surfaces.  The  quadruplex  chuck  is 
by  far  the  fastest  on  work  such  as  gear  blanks,  washers, 
disks,  etc. 


LANGELIER   DRILL   FOR   ROLLER 
BEARING   CAGES 

A  special  design  of  nuiltiple  spindle  drilling  head,  which 
is  illustrated  in  Figs.  1,  :;  and  3,  has  been  developed  by  the 
Langdier  Mfg.  Co.,  Providence,  R.  I.,  for  use  in  drilling 
roller  bearing  cages  for  motorcycles.  These  cages,  one  of 
which  is  shown  in  Fig.  4,  have  eleven  roller  seats  0  2J3  inch 
in  diameter,  which  are 
spaced  equidistant 
from  each  other 
around  a  pitch  circle 
11^  inch  in  diameter. 
The  comparatively 
large  size  of  the  roller 
seats  that  had  to  be 
drilled  on  this  small 
circle  made  the  spac- 
ing of  adjacent  holes 
so  close  that  it  was 
impracticable  to  drill 
the  eleven  holes  at 
one  operation  and  at 
the  same  time  retain 
a  sufficiently  strong 
spindle  construction 
to  enable  the  head  to 
operate  satisfactorily. 
As  the  layout  con- 
tained eleven  holes, 
the  drilling  could  not 
be  done  in  two  opera- 
tions with  an  ordinary 
multiple  spindle  drill- 
ing head.  The  head 
was,  therefore,  de- 
signed for  drilling  the 
eleven  holes  in  three 
operations  and  to 
work  simultaneously 
on  three  roller  cages. 

The  head  used  for 
this  purpose  is  at- 
tached to  and  driven 
by  an  automatic  dial 
feed  drill  press  having 
power  feed  and  quick 
return  to  the  head. 
The  machine  has  a 
turret  indexing  table 
containing  twelve 
chucking  stations 
evenly  spaced  around 
a  circle  9.658  inches  Fig, 
in  diameter,  in  which 
the  cages  to  be  drilled  are  placed  by  the  operator.  The  two 
groups  of  five  multiple  spindles  and  the  auxiliary  spindle  for 
drilling  the  eleventh  hole  are  located  in  the  head  on  an  arc  of  a 
circle  corresponding  to  the  circle  on  which  the  chucking 
stations  of  the  indexing  turret  are  located.  As  the  work 
in  the  turret  indexes  clockwise  1/12  of  a  revolution  after 
being  operated  upon  by  the  first  drill  head,  it  comes  under 
the  second  head,  which  drills  five  more  holes;  it  is  then 
indexed  a  second  time,  bringing  the  work  under  the  auxiliary 
spindle,  which  drills  the  eleventh  hole  in  the  cage.  The 
eleven  holes  are  thus  drilled  in  three  operations,  which  are 
carried  on  successively  until  one  cage  has  been  completely 
drilled.  While  these  operations  are  going  on  the  operator 
has  ample  time  to  take  out  the  cages  and  put  in  fresh  blanks. 

The  chucking  stations  in  the  dial  feed  table  hold  the  cages 
freely  and  allow  a  pilot  to  enter  the  bore  of  the  cages  ahead 
of  each  set  of  spindles,  thus  bringing  the  work  into  the 
desired  alignment.  The  pilots  for  the  second  group  of  spin- 
dles, and  for  the  auxiliary  spindle,  have  a  number  of  steel 
locating  pins  which  project  from  the  drill  bushings  and  enter 
the  holes  drilled  by  the  first  operation  before  the  second  and 
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End   View   of   Drill   Head   showing 
Arrangement   of  Spindles 
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third  operations  lake  place.  In  this  way,  tlic  holes  drilled 
ill  the  second  and  tliird  operations  are  properly  located  in 
relation  to  the  lioles  already  drilled  in  the  cages.  In  Fig.  1 
the  drills  are  shown  projecting  from  the  pilot  simply  to  show 
where  they  pass  tlirough.  hut  while  clear  of  the  work  the 
drills  are  beyond  the  base  of  the  pilot,  as  shown  in  the  sec- 
tional view  of 
the  drill  head 
which  is  pre- 
sented in  Pig.  3. 
The  multiple 
head  consists  es- 
sentially of  a 
substantial  cast- 
1  r  o  n  housing 
which  is  made 
to  clamp  around 
a  special  form 
of  saddle  on  the 
automatic  drill- 
ing machine  and 
designed  to 
clamp  tightly 
over  a  phosphor- 
bronze  spindle 
head.  The  spin- 
dles are  located 
on  fixed  centers; 
they  are  ma- 
chined  from 
solid  alloy  tool 
steel  and  pro- 
vided at  their 
lower  ends  with 
chucks  especial- 
ly  designed 
for  receiving 
straight  shank 
tanged  drills. 
Bronze  and  steel 
washers  for  re- 
ceiving the  up- 
ward thrust  are 
used  to  elimi- 
nate sliding  fric- 
tion as  much 
as  possible.  The  balance  head  is  forged  integral  with  the 
main  spindle  of  the  automatic  drilling  machine.  The  aux- 
iliary spindle  at  the  right  is  driven  from  a  cut  steel  gear 
mounted  on  the  main  spindle  of  the  machine  througli  an 
intermediate  fiber  gear.     The  drill  steadyrest  with  hardened 


Fis. 


-sectional    View    of    Drill    Head 


1 

» 

Fig.    i.     Type    of    Roller    Bearing    Cage    for    which    Langelier    Drill 
Head   was   designed 

and  ground  steel  guide  bushings  is  clamped  to  the  lower  end 
of  the  drill  head  and  supports  the  drills  close  to  their  cutting 
end  to  insure  having  them  start  accurately.  The  drills  pro- 
ject from  the  guide  bushings  just  enough  to  penetrate  the 
cage  to  be  drilled.  In  order  to  compensate  for  the  shorten- 
ing of  the  drills  due  to  grinding,  the  drill  steadyrest  may  be 
adjusted  up  or  down  over  the  spindle  boring  head. 


BOWDLE  PUNCH  PRESS  SAFETY  DEVICE 

Power  presses  are  generally  recognized  as  one  of  the  most 
dangerous  forms  of  equipment  used  in  industrial  plants,  and 
various  forms  of  safety  devices  have  been  dc^veloped  for  the 
protection  of  operators  of  tliis  class  of  machinery.  The  ac- 
companying illustration  shows  a  punch  press  safeguard 
which  has  recently  been  placed  on  the  market  by  Bowdle 
&  Co.,  507  Jackson  Blvd.,  (Jhicago,  III.,  and  it  is  claimed  that 
this  device  will  positively  prevent  the  accidental  tripping  of 
a  press.  The  device  is  connected  to  the  rod  which  joins  the 
treadle  with  the  latch  pin,  a  section  of  the  rod  being  cut 
away  at  the  point  whore  the  safeguard  is  attached.  The  illus- 
tration shows  the  interior  construction  of  the  device,  with 
the  different  parts  in  position  ready  for  operation. 

The  action  of  the  safeguard  may  be  briefly  outlined  as 
follows:  A  (luick  and  decisive  stroke  of  the  treadle  forces 
the  cylinder  upward,  and  this  motion  is  transmitted  through 
the  oil  to  the  piston, 
which,  in  turn,  is  forced 
up  sufficiently  to  release 
the  latch  and  allow  the 
press  to  rotate.  At  the 
beginning  of  the  pressure 
on  the  treadle,  the  oil 
starts  to  flow  through  the 
lower  ports  of  the  inner 
shell  and  then  up  through 
the  by-pass,  back  into  the 
cylinder  on  top  of  the 
piston.  This  releases  the 
pressure  below  the  piston, 
and  by  timing  the  flow 
of  the  oil  by  means  of  a 
cone  valve  in  the  by-pass, 
the  piston  and  latch  pin 
will  resume  their  normal 
positions  in  time  to  disen- 
gage the  clutch.  This 
action  is  entirely  inde- 
pendent of  the  action  of 
the  treadle,  which  may  re- 
main down.  When  the 
treadle  is  released,  the 
cylinder  drops  back  to  the 
normal  position  and  the  oil 
passes  down  through  the 
disk  valve  in  the  piston. 
In  case  the  treadle  should  be  pushed  down  in  any  ordinary 
way,  instead  of  using  a  quick,  decisive  stroke,  the  oil  will 
flow  through  the  by-pass  without  imparting  any  motion  to 
the  piston.  It  is  thus  evident  that  the  press  can  only  be 
tripped  by  the  deliberate  act  of  the  operator. 
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Bowdle  Safety  Device  for  Punch  Presses 


WHITOOMB-BLAISDELL   TAPER  TURNING 
LATHE 

The  illustrations  show  a  lathe  which  has  been  designed  by 
the  Whitcomb-Blaisdell  Machine  Tool  Co.,  Worcester,  Mass., 
with  the  idea  of  developing  a  machine  for  taper  turning 
operations  that  is  capable  of  producing  work  on  a  manu- 
facturing basis.  The  design  of  the  machine  is  simple.  Re- 
ferring to  the  illustrations,  it  will  be  seen  that  the  carriage 
and  tool-rest  are  carried  on  the  outside  bed,  while  the  in- 
side bed  carries  the  headstock  and  tailstock  of  the  machine. 
The  inside  bed  swivels  on  a  stud  at  the  head  end  of  the  ma- 
chine and  is  carefully  fitted  to  the  outside  bed,  being  sup- 
ported by  a  broad  bearing  at  both  the  head  and  tail  end 
and  on  a  cross-tie  member  at  the  center  of  the  machine. 

This  lathe  swings  14  inches  and  is  built  with  either  5-foot 
or  6-foot  bed,  the  5-foot  bed  taking  2  feet  between  centers. 
Particular  pains  have  been  taken  to  make  this  a  rigid  and 
durable  tool  adapted  for  manufacturing  purposes.  With  this 
idea  in  mind,  the  outside  bed  has  been  made  of  the  dimen- 
sions used  for  the  regular  16-inch  lathes  of  this  company's 
manufacture,  which  have  exceptionally  large  bearings.  The 
inside  or  swivel  bed  is  of  corresponding  proportions,  so 
that  ample  rigidity  is  secured.     Provision  is  made  for  adjust- 
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mcnt  of  the  swivel  bed  through  the  adjusting  screws  shown 
at  the  tail  end  of  the  bed  in  Fig.  3.  On  a  machine  witli  a 
5-foot  bed  the  maximum  taper  that  can  bo  turned  is  1.6  incli 
to   the   foot. 

By  locating  the  point  about  which  the   inside  bed  swivels 


staiitly.  If  desired,  the  machine  could  be  furnished  with  a 
single  pulley  drive  giving  three  changes  through  gears,  the 
driving  pulley  being  controlled  by  a  powerful  expanding  ring 
friction.  The  tool-rest  on  the  machine  is  of  the  elevating 
type  which  is  the  style  regularly  provided,  although  a  plain 
glbbed  block'  can  be  furnished  If  preferred.  The  rest  is 
equipped  with  a  screw  gage  for  setting  the  tool,  and  the  cross- 
feed    is   graduated    to    thousandths.      Tlie    regular    equipment 


Fig.    1.     Head  End  View   of   Taper   Turning   Lathe 

at  the  head  end  of  the  machine,  it  is  not  necessary  to  change 
the  length  of  the  feed  belt  when  changes  are  made  in  the 
feed.  The  feed  mechanism  is  very  simple,  the  feed  being 
obtained  through  bevel  gears  and  feed  cones,  the  upper  cone 
being  driven  by  two  spiral  gears.  Provision  is  made  for 
adjusting  the  lower  cone  to  allow  for  taking  up  the  feed  belt. 
When  desired,  the  machine  can  be  equipped  with  geared  feed, 


Fig.    3.     Tail    End    of   Lathe    showing    Bolts   for 
clamping    Inside    Bed 

includes  an  automatic  stop  for  the  longi- 
tudinal feed,  a  double  friction  countershaft 
and  the  necessary  faceplates,  wrenches,  etc. 


Fig.    2.     Front    View    of    Whitcomb-Blaisdell    Taper    Turning   Lathe 

providing  three  changes  without  substituting  fresh  gears. 

The  headstock  on  the  lathe  shown  in  the  illustrations  is  of 
the  three-step  cone  double  back-geared  type,  giving  nine 
spindle  speeds  in  geometric  progression.  The  back  gears  are 
locked  in  and  may  be  shifted  from  the  front  of  the  machine. 
They  are  cut  with  a  special  involute  cutter  which  gives 
a   sharp   pointed   tooth,   enabling   them   to   be   thrown   in   in- 


HOLTON    CUTTING-OFF    AND 
CENTERING   MACHINE 

The  llolton  Co.,  Jackson,  Mich.,  has  re- 
cently redesigned  its  cutting-off  and  center- 
ing  machine,    the    improved    design    being 
shown    in    the    accompanying    Illustration. 
The  more   important  changes   which   have 
been  made  in  this  machine  may  be  briefly 
outlined     as     follows:      The    column     has 
been  changed   to   the  pedestal   type   which 
is    more    substantial    and    enables    a    tank 
for  lubricating  fluid  to  be  contained  inside 
the     base     of     the     machine.       The     im- 
proved    machine     has     a     single     spindle 
which  does  away  with  all  back  gearing  and  a  pilot  wheel  is 
provided    in    place   of   the    handwheel    formerly    used,    which 
enables  the  machine  to  be  operated  more  rapidly. 

This  machine  is  designed  for  cutting  off  gas  pipe,  tubing 
and  small  bar  stock  and  leaves  the  ends  square  and  true. 
In  cutting  off  tubing,  the  hole  is  left  full  size  and  without 
any  burrs  or  other  obstruction  on  the  inside;   consequently 
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It  is  unnecessary  to  perform  a  roaminK  operation  after  tlie 
stoik  has  been  cut  off.  IMpc  or  tubing  can  be  cut  to  any 
length  and  as  rapidly  as  If  a  rotary  cutter  were  used.  The 
spindle  bushings  are  amply  proportioned  to  insure  rigidity 
and  to  withstand  the  most  severe  service  to  which  a  machine 
of  this  type  should  be  subjected.  The  collets  which  hold  the 
work  are  hardened  and  ground  and  are  controlled  by  a  lever 
which  may  be  operated  while  the  machine  is  working. 

A  new  type  of  centering  device  is  fitted  to  this  cutting-off 
machine  which  makes  it  possible  to  handle  centering  opera- 
tions most  efficiently.  The  centering  device  can  be  attached 
or  detached  in  about  five  minutes  and  if  desired  it  may  be 
left  on  the  machine  without  interfering  with  cutting-off 
operations.  The  shaft  to  be  centered  revolves  and  the  center 
drill  and  countersink  are  forced  against  it  by  a  lever  move- 
ment  and   then   ciuickly   withdrawn.     By  moans  of  the  same 


Improved   Type   of   Holton   Cutting-off   and    Centering   Machine 

lever,  the  centering  device  may  be  drawn  back  on  a  hinged 
joint,  leaving  the  front  of  the  collet  unobstructed.  A  long 
bar  may  be  placed  in  the  machine  and  pieces  of  any  desired 
length  may  then  be  centered  on  one  end  and  cut  off.  After 
the  bar  has  been  completely  cut  up,  the  pieces  may  be  re- 
placed in  the  collet  and  centered  on  the  other  end. 

The  oil  reservoir  is  located  directly  beneath  the  table  and 
can  be  easily  cleaned  by  removing  a  plug  from  the  bottom. 
The  rotary  pump  w-hich  supplies  oil  or  cutting  compound  to 
the  tool  is  direct-connected  to  the  shaft  of  the  machine.  The 
floor  space  occupied  by  the  machine  is  25  by  38  inches;  the 
machine  has  a  capacity  for  handling  pipe  ranging  from  % 
inch  to  11/^  Inch  or  for  any  size  of  stock  up  to  2  inches  out- 
side diameter.  The  net  weight  of  the  machine  is  about  950 
pounds. 


BESLY    DOUBLE-SPINDLE    DISK    GRINDER 

The  illustration  shows  a  motor-driven,  double-spindle  disk 
grinder  which  is  a  product  of  Charles  H.  Besly  &  Co.,  Chicago; 
111.  This  is  a  No.  6  machine  and  is  equipped  with  18-inch 
disk  wheels.  The  double-spindle  feature  of  this  machine 
enables  two  grinding  disks  to  be  brought  into  contact  with 
the  work  simultaneously,  thus  increasing  the  capacity  and 
providing  for  grinding  tw^o  surfaces  of  a  piece  exactly  parallel. 
This  type  of  grinder  is  largely  used  in  the  manufacture  of 
wrenches,  brass  nuts,  and  for  similar  purposes. 

The  motors  with  which  the  machine  is  equipped  are  of  the 
new  pressed-steel  type,  which  has  recently  been  brought  out 
by  the  Westinghouse  Electric  &  Mfg.  Co.  These  motors  were 
described  in  the  August  issue  of  Machinery.  The  motors 
are  bolted  onto  sub-plates,  being  clamped  in  position  in  a 
similar  way  to  that  used  in  securing  the  headstock  and  tail- 
stock  of  a  lathe.     The  motors  develop  5  horsepower  and  are 


disigncd  to  operate  at  IKHi  revolutions  per  minute  on  a  25- 
cyde,  alternating-current  circuit.  Motors  of  this  type  can  also 
be  furnished  to  operate  on  a  60-cycle  circuit.  Machines 
e(iuipped  witli  these  motors  have  disk  wheels  20  inches  in 
diameter  and  run  at  1200  revolutions  per  minute,  in  order 
to  give  the  proper  abrasive  speed.  These  disk  grinders  are 
not  built  with  «iotors  adapted  for  operation  On  direct-current 
circuits. 

The  left-hand  head  of  the  disk  grinder  is  stationary,  while 
the  right-hand  head  can  be  moved  along  the  bed  by  means  of 
a  gear  and  rack.  After  the  head  has  been  adjusted  to  the 
required  position,  it  is  clamped  in  place  ready  for  the  grind- 
ing operation.  To  bring  the  disks  into  contact  with  the  work, 
the  spindle  of  the  right-hand  head  is  provided  with  a  longi- 
tudinal movement  of  one  inch.  This  movement  is  obtained 
by  means  of  a  lever  which  actuates  a  rack  and  pinion.  The 
rotor  of  the  motor  is  displaced  one-half  inch  from  magnetic 
balance  while  grinding,  but  careful  tests  show  that  this 
displacement  reduces  the  efficiency  not  more  than  2  per  cent, 
while  the  maximum  output  of  the  machine  remains  the  same 
as  when  running  in  magnetic  balance.  The  longitudinal  move- 
ment of  the  sliding  spindle  is  limited  at  the  inner  extremity  of 
its  travel  by  means  of  an  adjustable  micrometer  stop  gradu- 
ated to  0.001  inch,  so  that  the  duplication  of  work  which  must 
be  accurately  ground  is  made  possible.  The  work-rest  is  pro- 
vided with  vertical  adjustment  and  is  supported  from  a  slotted 
pad  on  the  front  of  the  bed  casting.  The  regular  equipment 
of  the  machine  includes  ten  work-rests  in  widths  varying 
from  Vi  to  5  15/16  inches. 

The  grinder  is  equipped  with  an  automatically  telescop- 
ing dust  hood,  which  is  hinged  at  the  back  in  order  to  give 
free  access  for  changing  the  disks,  and  an  air-tight  connection 
in  provided  at  the  back  of  the  machine  for  exhausting  the 
grindings.  The  design  has  been  worked  out  in  such  a  way 
that  a  third  wheel  and  rocker  shaft  may  be  attached  to  the 
left-hand  end  of  the  machine.  A  suitable  work-table  may  be 
mounted  on  the  shaft  to  serve  the  third  grinding  disk.  The 
spindles  are  made  of  crucible  steel  and  run  in  inserted  bear- 
ing bushings  of  phosphor-bronze.  The  end  thrust  of  the 
spindles  is  taken  on  hardened  and  ground  steel  collars,  and 
the  end  play  of  the  spindle  is  controlled  by  an  adjustable 
keyed   collar    which    is   held   in    place    by    a   lock-nut   at   the 


Besly  No.    6  Motor-driven  Double-spindle   Disk   Grinder 

end  of  the  spindle.  In  the  right-hand  motor,  both  of  the 
bearing  bushings  slide  with  the  spindle  and  completely  sur- 
round it;  this  construction  reinforces  the  spindle  when  under 
load  and  protects  it  from  emery  dust.  The  spindle  and  thrust 
bearings  are  lubricated  by  grease  from  compression  oil  cups. 
The  oil  grooves  are  so  placed  that  the  oil  is  forced  to  the 
points  where  it  is  needed  by  positive  feed.  The  movement 
of  the  grease  is  always  outward,  thus  preventing  grit  from 
entering  the  bearings. 

The  geared  lever  feed  on  the  sliding  spindle  gives  the  oper- 
ator a  leverage  of  20  to  1,  so  that  he  may  force  the  machine 
to  the  limit  of  its  driving  power  without  undue  muscular 
exertion.  The  lever  is  clamped  to  the  stud  which  carries  the 
pinion  engaging  with  the  feed  rack.  This  is  an  Important 
feature  of  the  design,  because  the  lever  may  be  clamped  onto 
this  stud  is  just  the  position  which  makes  it  most  handy  for 
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the  workman.  It  is  particularly  desirable  for  tills  type  of  disk 
grinder  to  bo  driven  by  a  direct-connected  motor,  because  it 
is  necessary  to  use  a  very  large  and  lieavy  countersliaft  when 
belt  drive  is  applied.  The  large  size  of  the  countershaft  is 
mainly  due  to  the  fact  that  it  is  necessary  to  provide  a  drum 
pulley  long  enough  to  accommodate  the  full  longitudinal  ad- 
justment of  the  movable  grinder  head.  The  countershaft  em- 
ployed for  this  size  of  grinder,  when  belt  driven,  is  96  inches 
long  and  weighs  over  700  pounds.  By  using  motor  drive,  all 
of  these  overhead  works  are  naturally  done  away  with.  The 
Important  dimensions  of  the  machine  are  as  follows:  Maxi- 
mum opening  between  disk  wheels,  10  inches;  floor  space  oc- 
cupied, 24  by  58  inches;  weight,  2600  pounds. 


after  the  desired  setting  has  been  obtained.  Brass  plates  are 
placed  directly  over  the  sliafts  to  indicate  the  direction  of 
movement  of  the  trips.  The  work  saddle  is  gibbed  to  the 
housing  in  such  a  way  that  loosening  tlie  clamp  bolts  to  adjust 
the  work  does  not  cause  the  work-spindle  to  drop  out  of  align- 
ment.    The  saddle  can  be  raised  or  lowered  by   eith'  r  hand 


Fig. 


Tripping  H 


li  Gear  Culler 


OINOINNATI   GEAR  CUTTING  MACHINE 

Figs.  1  and  2  show  front  and  rear  views  of  the  No.  7  Cin- 
cinnati   automatic    gear-cutting    machine    which    has    recently 


or  power  and  the  elevating  screw  for  the  work  saddle  rests 
on  ball  bearings,  a  micrometer  dial  reading  to  0.001  inch 
being  provided  to  enable  accurate  settings  to  be  made.  The 
work-spindle  is  tapered  to  provide  for  taking  up  wear  and 
runs  in  bronze  bushings.  The  arbor  end  of  the  spindle  is 
provided  with  a  special  tapered  hole  3.81  inches  in  diameter  at 
the  larger  end  and  tapering  \U  inch  to  the  foot.  The  nose 
of  the  spindle  is  keyseated  and  tapped  for  screws,  thus  pro- 
viding for  securing  a  faceplate  or  special  chucking  devices 
to  the  spindle. 

The  feed-screw  is  of  large  diameter  and  runs  in  a  bronze 
nut  which  is  shielded  from  dirt  and  chips.  The  feeds  for  the 
cutter  slide  are  obtained  by  a  quick  change  mechanism  giving 
twelve  changes  from  1  to  13  inches  per  minute,  the  changes 
being  in  geometrical  progression.  The  return  of  the  cutter 
slide  is  always  constant.  By  transposing  gears,  the  cutter 
spindle  can  be  given  six  changes  of  speed 
^     1.  ranging  from  12  to  68  revolutions  per  minute, 

these  changes  also  being  in  geometrical  pro- 
gression. 

Tlie  outer  work  arbor  support  is  one  feature 
of  the  design  of  this  machine.  This  support 
is  made  extremely  heavy  and  is  counterbal- 
anced. A  rack  and  pinion  afford  a  convenient 
means  for  moving  tlie  support  when  chucking 
and  taking  off  w.ork.  The  faceplate  carries 
two  dogs  and  two  jacks  that  are  adjustable 
around  the  circular  T-slots  and  radially  along 
slots   in   the  dogs  and   jacks.     A  safety   stop 

Fie.    1.     Front  View  of  Cincinnati  Automatic  Spur   Gear  Cutter  ^j     simple     construction     prevents     the     CUtter 

been   brought   out   by   tlie   Cincinnati    Gear   Cutting   Macliine       slide   from   feeding   forward   until   the   indexing  is   complete, 

Co.,  Elam  St.  and  Garrard  Ave.,  Cincinnati,  Ohio.     This  ma-       and   this  stop   also  prevents   the  cutter  slide   from  being  in- 

chlne  is  designed  for  cutting  spur  gears 

and  has  a  capacity  for  gears  72  inches  in 

diameter  by  24   inches  face,  being  rated 

for  cast-iron  gears  up  to  1  diametral  pitch 

and  steel  gears  up  to  IVi  diametral  pitch. 

This  machine  is  also  built  to  cut  gears 

84  inches  in  diameter  with  the  same  face 

width  and  pitch  ratings. 

The  bed  is  heavily  ribbed  and  has 
rectangular  guides  which  afford  a  maxi- 
mum wearing  surface  for  the  cutter  slide. 
The  cutter  slide  has  long  and  narrow 
guides  provided  with  a  handy  tapered 
gib  adjustment;  three  gibs  are  used,  and 
as  they  are  ail  located  on  the  outside,  it 
is  an  easy  matter  to  make  inspections  or 
adjustments.  The  cutter  spindle  has  both 
a  straight  and  a  taper  bearing  running 
in  a  solid  bronze  box.  The  customary 
bushings  are  eliminated,  thus  permitting 
a  much  larger  cutter  spindle  to  be  used. 
The  end  of  the  spindle  is  No.  13  B.  &  S. 
taper  and  is  provided  with  a  squared 
recess  to  drive  the  arbor. 

The  positive  tripping  mechanism  which 
is  shown  in  detail  in  Fig.  3  is  controlled 

,  .  .      ,  ,       ^        ,      ^^  1-1  Fig.    2.     Rear    View    of    Automatic    Spur    Gear    Cutter 

by    two    independent    shafts    which    are 

operated  from  the  working  side  of  the  machine.    These  shafts  dexed  by  hand  while  the  cutter  is  going  forward.     All  of  the 

are    revolved    by    a    crank-wrench;    they    are    easily    set    and  shafts   in   the   machine  are   shouldered   and   can   be   removed 

means    arc    provided    for    holding    them    positively    in    place  from  their  bearings  without  removing  the  keys  and  bushings 
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or  threading  keys  through  their  slots.  The  machine  Indexes 
ill!  numbers  from  4  to  100  and  from  100  to  460  with  the  ex- 
eeption  of  prime  numbers  and  their  multiples.  The  index 
wheel  is  5;?  inehcs  in  diameter.  All  of  the  gearing  in  the 
machine  is  completely  enclosed  and  the  main  driving  gears 


sheet  are  placed  on  the  revolving  dink  of  the  friction  dial  feed 
which  carries  them  up  and  against  an  automatic  stop  gage 
that  allows  one  shell  to  pass  at  each  revolution  of  the  (Tank- 
shaft.  On  passing  from  the  friction  dial  feed,  the  shells  are 
gripped  by  the  lateral  feed  which  automatically  carries  them 
to  the  successive  dies  in  which  the  drawing  operations 
are  performed,  and  finally  discharges  the  finished 
piece  through  a  chute  at  the  right-hand  end  of  the 
press.  The  press  operates  at  thirty-five  strokes  per 
minute,  which  means  100,000  operations  in  a  ten- 
hour  working  day. 

It  will  be  evident  from  the  preceding  description 
that  this  method  of  feeding  work  to  the  press  does 
away  with  the  danger  which  the  operator  runs  in 
feeding  work  by  liand,  as  it  is  merely  necessary  to 
place  the  shells  on  the  revolving  dial  which  carries 
them  into  the  machine.  The  lateral  feed  has  two 
motions — an  opening  and  closing,  and  a  backward 
and  forward  motion.  This  feed  mechanism  is  oper- 
ated by  cams  and  links  from  both  ends  of  the  ma- 
chine, the  design  affording  a  perfectly  parallel  feed 
motion.  The  bottom  knock-out  is  cam-actuated  and 
driven  from  the  crankshaft  through  links  and  levers, 
the  design  being  such  that  its  travel  for  each  slide 
may  be  different  according  to  the  depth  of  the  draw- 
ing operation  which  is  performed  by  the  slide.  The 
press  is  equipped  with  an  automatic  friction  clutch 
which  places  its  movements  under  practically  instant 
control  of  the  operator.  With  this  type  of  press,  the 
number  of  operations  which  may  be  performed  simul- 
taneously is  only  limited  by  the  number  that  may 
be  performed  without  annealing  the  work,  so  that 
wider  presses  having  a  greater  number  of  slides  could 
easily  be  used.  The  approximate  weight  of  the  ma- 
chine with  five  slides,  shown  in  the  illustration,  is 
25,000  pounds. 


Bliss  Press  with  Dial  and  Lateral  Feeds  for  Successive  Drawing  Operations 

run  in  an  oil  bath.     The  net  weight  of  the  machine  is  19,500 
pounds. 


OJNOINNATI   TOOL-ROOM   LATHE   WITH 
OIL  PAN   AND  PUMP 

The  tool-room  lathe  equipped  with  an  oil  pan  and  pump 
which  is  shown  in  the  accompanying  illustration  has  been 
recently  added  to  the  line  of  the  Cincinnati  Lathe  &  Tool  Co., 
Oakley,  Cincinnati,  Ohio.  As  will  be  seen  from  the  halftone, 
the  head  is  driven  by  a  wide  three-step  cone  and  double  back- 
gears,  and  the  machine  is  especially  adapted  for  heavy  duty. 
The  quill  on  the  double  back-gears  is  made  of  steel  and  both 
ends  are  bronze  bushed.  A  sleeve  is  provided  on  this  quill 
for  shifting  the  gears  from  the  front  of  the  machine.     When 


BLISS   PRESS  WITH   DIAL  AND   AUTO- 
MATIC  CROSS  FEED 

The    development    which    has    been    made    in    methods    of 
working  sheet  metal  has  led  to  the  design  of  numerous  auto- 
matic feed  mechanisms  for  power  presses  as  a  means  of  in- 
creasing production.    The  accompanying 
illustration    shows    an    automatic    feed  ,„,«mim. 

press  which  has  recently  been  added  to 
the  line  of  the  E.  W.  Bliss  Co.,  5  Adams 
St.,  Brooklyn,  N.  Y.  This  machine  is 
adapted  for  the  rapid  production  of  deep 
drawn,  seamless  shells,  such  as  lamp 
and  lantern  bodies,  oil-can  bodies,  drink- 
ing cups  and  similar  articles,  which  re- 
quire a  series  of  drawing  operations. 
This  press  is  equipped  with  a  friction 
dial  feed  and  lateral  carrying  feed,  and 
has  five  slides,  each  of  which  are  inde- 
pendently adjustable.  Five  operations 
are  performed  at  each  revolution  of  the 
crankshaft,  from  which  it  will  be  evi- 
dent that  the  output  is  increased  and 
production  costs  correspondingly  re- 
duced over  any  method  of  doing  the 
work  in  a  single-slide,  double-action 
press.  Furthermore,  handling  of  the 
work  between  operations  is  eliminated 

and    a    considerable    saving    of    space    is  Cincinnati    Tool-room    Lathe    with    oil   Pan    and   Pump 

made  possible,   due  to  the   fact  that  one  press  is  doing  the  desired,   this   lathe   can   be   equipped   with   a   draw-in   chuck, 

work  of  five  single  presses.  a   relieving   attachment    and    a   taper   attachment,    and    such 

The  operation  of  the  press  may  be  briefly  described  as  fol-  attachments  can  be  added  to  the  machine  any  time  that  they 

lows:      Shells    which    have    been    cut    and    formed    from    the  may  be  required,  after  it  has  been  placed  in  service. 
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NEWTON   40-INOH   COLD   SAW 

The  illustrations  siiow  a  40-iiich  cold  saw  which  has  been 
added  to  the  line  of  the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia.  Pa.     This  machine  has  been  designed  especially 


Fig.    1.     Newton    40-inch    Cold    Saw 

for  use  in  steel  foundries  and  for  sawing  operations  on 
chilled  rolls.  In  order  to  adapt  it  for  severe  service  of  this 
character,  the  spindle,  pinion  shaft  and  all  driving  gears  are 
of  exceptionally  large  diameter.  All  gears  are  made  of  alloy 
steel  with  the  exception  of  the  driving  worm-wheel,  which  is 
machined  from  a  solid  bronze  casting.     The  driving  worm  is 


auxiliary  table,  mounted  on  parallels,  has  a  top  surface  :!»> 
inches  square  and  a  vertical  clamping  surface  24  inches  deep. 
The  use  of  this  table  is  particularly  convenient  in  handling 
some  classes  of  work  for  which  a  machine  of  this  type  is  used. 
I'articular  care  has  been  taken  to  obviate  the  possibility 
of  "chatter"  in  this  machine,  which  experi- 
ence has  shown  to  be  more  destructive  in  its 
effect  upon  saw  teeth  than  any  other  defect 
in  a  cold  saw.  With  this  object  in  view,  the 
feed-screw  has  been  provided  with  a  bear- 
ing at  each  end  to  insure  having  it  operate 
in  tension.  The  feed  and  fast  power  return 
are  controlled  from  either  the  front  or  rear 
of  the  machine,  which  is  one  of  the  con- 
venient features  of  the  method  of  operation. 
A  2.3-horsepower  motor  running  at  ;{10  to  930 
revolutions  per  minute  is  used  for  driving 
the  machine.  This  motor  is  mounted  on  the 
bracket  provided  for  this  purpose,  the  motor 
having  been  removed  from  the  machine  at 
the  time  the  photographs  were  taken.  The 
motor  transmits  power  to  a  driving  pulley 
30  inches  in  diameter  by  lOV^  inches 
face. 


FORBES   &   MYERS   LATHE    GRINDING 
ATTACHMENT 

The    grinding    attachment    for    lathes    illustrated    herewith 
is  a  recent  product  of  Forbes  &    Myers.   172   Union   St.,  W'or- 
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Forbes  &  Myers  Grinding  Attachment  in  use  on  External  Work 

of  hardened  steel,  fitted  with  roller  thrust  bearings,  and  the 
driving  spline  shaft  is  fitted  with  rotating  auxiliary  bearings, 
to  protect  the  stationary  bushings  from  the  key  splines  and 
also  to  prevent  the  escape  of  oil.  All  of  the  bearings  are 
bronze  bushed.  The  spindle  revolves  in  cap 
bearings  and  is  supported  at  both  ends. 

Vertical  and  horizontal  adjustments  are 
made  by  taper  shoes,  and  the  saddle  is 
equipped  with  a  narrow  guide  bearing  on 
the  base  to  control  its  alignment  and  also 
to  save  power  by  preventing  the  saddle  from 
binding  on  the  base.  In  addition,  the  base 
has  three  shears  to  give  an  ample  bearing  for 
the  saddle.  The  gear  feed-box  which  is  used 
provides  six  changes  without  requiring  the 
removal  of  gears.  A  quick  return  motion  is 
also  provided  which  may  be  tripped  at  any 
predetermined  point  and  at  the  end  of  the 
stroke  in  both  directions.  The  entire  base 
of  the  machine,  including  the  work-table,  the 
ways  for  the  saddle  and  the  extension  on 
which  the  feed  mechanism  and  motor  pads 
are  mounted,  is  one  solid  casting.  This  en- 
tire casting  has  an  oil  pan  cast  integral  with 
it  which  runs  all  around  the  base.  The  top 
surface  of  the  main  work-table  has  T-slots 
running  at   right  angles   to   the   direction   of  i^'s-  2.    Side 

travel,  the  size  of  the  work-table  being  32  by  37  inches.  The 
vertical  face  of  the  main  work-table  is  fitted  with  three  T-slots 
in  the  faced  portion,  which  is  18 Vi  by  37  inches  in  size.     An 


Fig.   2.     Grinding  Attachment  working  on  an  Internal  Grinding  Operation 

cester,  Mass.  It  will  be  seen  from  the  illustrations  that  this 
attachment  is  electrically  driven,  the  armature  spindle  being 
extended  at  either  end  to  enable  the  grinding  wheels  to  be 
mounted  upon  it.     One  large  wheel  is  provided  for  external 


View    of   Newton    Cold   Saw   showing   Auxiliary   Table    carried    on    Parallels 

work  and  a  small  wheel  is  carried  at  the  opposite  end  of  the 
spindle  for  handling  internal  grinding  operations.  This  at- 
tachment   is    ordinarily    mounted    upon    the    tool-slide,    or    a 
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ralsiiiK   bloi-k    iiiadf    lo    lit    spiiial    lathes   may    be   used    when 
such  a  luetluxi  is  more  (lesirabh>. 

The  clcctrie  motor  will  give  %  horsepower  when  used  inter- 
mittently, as  in  the  case  ol'  most  Krinding  operations  on  lathe 
work.  The  motor  is  of  the  s(iuirrel  cage,  induction  type,  a 
convenient  switch  being  provided  lor  starting  and  stopping 
the  motor.  The  design  of  the  motor  has  been  worked  out  so 
that  It  Is  thoroughly  protected  against  dust  and  grit  by 
means  of  a  cover  wliieli  (its  tightly  around  the  shaft.  The 
motor  has  no  commutator,  brushes,  clutches  or  other  parts 
which  are  likely  to  give  trouble.  The  spindle  is  carried  in 
ball  bearings  which  insure  efficient  operation.  The  regular 
wheel  furnished  for  external  work  is  7  inches  in  diameter 
by  1  inch  face,  while  the  internal  grinding  wheel  is  3  inches 
in  diameter  by  y^  incli  face.  The  grain  and  grade  of  these 
wheels  is  that  which  experience  has  shown  to  be  best  suited 
for  general  classes  of  work,  but  wheels  of  any  make  or  style 
will  be  furnished  when  so  specified. 


GRA.NT  ROTARY    VIBRATING  RIVETER 

The  No.  2  rotary  vibrating  riveter,  front  and  rear  views 
of  which  are  illustrated  in  Figs.  1  and  2,  is  a  product  of  the 
Grant  Mfg.  &  Machine  Co.,  80  Silllman  Ave.,  Bridgeport, 
Conn.     This  machine  has  a  capacity  for  rivets  up  to  i,4  inch 


matically  applied  to  the  driving  shaft  to  slop  the  niaeliinc; 
almost  instantly.  There  is  also  a  friction  slopping  devic  ■ 
connected  with  the  machine  which  causes  the  spindle  to  st  )p 
at  its  highest  point,  thus  permitting  the  work  to  be  easily 
inserted  or  removed. 

SUSPENSION   BALL  BEARING 

Kig.  1  shows  an  end  and  sectional  view  of  the  type  of  ball 
bearing  which  is  manufactured  by  the  Suspension  Roller 
Hearing  Co.,  Sandusky,  Ohio,  and  Fig.  2  illustrates  one  of 
these  bearings  mounted  in  a  lineshaft  hanger.  The  design 
of  this  bearing  differs  considerably  from  the  form  of  con- 
struction which  Is  followed  by  most  manufacturers.     Instead 


Figs.   1  and  2.     Front  and  Rear  Views  of  Grant  Rotary  Vitratlng  Riveter 

in  diameter  and  has  been  developed  for  operating  in  close 
corners  where  it  is  impossible  to  reach  the  work  with  the 
regular  rotating  roll  riveting  machines  of  this  company's 
manufacture.  The  spindle  of  the  machine  is  operated  through 
an  eccentric  mechanism,  which  is  clearly  shown  in  Fig.  2, 
motion  being  transmitted  to  the  riveting  spindle  by  means 
of  a  hickory  helve.  A  rubber  ball  is  interposed  between  the 
helve  and  the  spindle  to  absorb  vibration.  In  addition  to 
its  vibrating  motion,  the  spindle  is  positively  rotated  by 
means  of  a  worm  and  wheel.  The  worm  carries  a  grooved 
pulley  at  one  end  which  is  driven  by  a  round  belt  running 
over  a  similar  pulley  on  the  driving  shaft.  These  pulleys 
are  of  slightly  different  diameters,  and  it  is  often  found 
desirable  to  change  them  in  order  to  vary  the  rotating 
speed  of  the  riveting  spindle. 

The  machine  is  driven  by  a  one-inch  belt  which  transmits 
power  from  a  10-inch  pulley  on  the  countershaft  to  a  friction 
driven  pulley  on  the  machine.  The  pulley  on  the  machine 
runs  free  and  is  engaged  by  a  friction  clutch  when  it  is  de- 
sired to  operate  the  machine.  The  clutch  is  controlled  by 
a  foot  treadle,  and  when  this  treadle  is  released,  the  pulley 
is   once   more   allowed    to   run    free,    while   a   brake    is   auto- 


Fig.    1.     End    and    Cross-sectional    Views   of   Suspension   Ball   Bearing 

of  having  the  balls  encircled  by  an  outer  race  with  a  com- 
panion race  on  the  inside,  it  will  be  seen  that  the  races  of 
this  bearing  consist  of  parallel  plates  A  and  B  between  which 
the  balls  are  carried  in  race  grooves.  The  construction  is 
clearly  illustrated  in  Fig.  1,  where  it  will  be  seen  that  a 
collet  C  surrounds  the  shaft  and  holds  the  inner  race  on  its 
tapered  section.  The  inner  race  B  is  held  in  position  on  the 
tapered  collet  C  by  means  of  the  binding  nut  D.  The  bear- 
ing is  assembled  in  a  case  E  in  which  the  parts  are  held  in 
place  by  means  of  the  adjusting  nuts  F. 

The  construction  of  this  bearing  causes  the  pressure  t3 
be  applied  to  the  balls  in  such  a  way  that  they  rotate  on  an 
axis  inclined  at  an  angle  of  about.  45  degrees  to  the  hori- 
zontal. In  this  way,  the  effect  of  radial  or  thrust  loads  upon 
the  action   of  the  balls  is  practically   the  same  so   that  the 


Fig.    2.     Suspension  Ball  Bearing  mounted  in  Lineshaft  Hanger 

bearing  has  an  equal  capacity  for  supporting  either  kind  of 
load.  The  "suspension"  principle  on  which  this  bearing  is 
designed  causes  the  load  to  be  distributed  over  all  the  balls 
in  the  bearing. 

Fig.   2  shows  the  bearing  supported  in  the  style  of  hanger 
which   is   used    for   lineshaft   service.      It    will    be    seen    that 
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this  hanger  is  provided  with  the  usual  style  of  adjust- 
ing screws  for  regulating  the  alignment  of  the  shaft.  The 
construction  of  the  bearing  case  is  such  that  it  is  dirt-  and 
dust-proof  and  the  bearing  runs  without  requiring  frequent 
lubrication.  Enough  oil  is  kept  in  the  bearing  case  to  pro- 
tect the  parts  from  rust,  the  oil  playing  little,  if  any,  direct 
part  in  the  mechanical  action  of  the  bearing. 


NIAGARA   SQUARING  SHEAR 

The  po\\(r  ^,(lua^illg  .sh' ar  illustralrd  lur.with  is  a  recent 
product  of  the  Niagara  Machine  &  Tool  Works,  Buffalo,  N.  Y. 
The  important  feature  of  this  machine  consists  of  a  device 
for  adjusting  the  back  gage  by   means  of  an  electric  motor. 


PEERLESS    TWELVE-INCH    BENCH    DRILL 

The    IL'-inch   ball    bearing   bench    drill    shown    in    this   con- 
nection is  a  product  of  the  Peerless  Drill  Co.,  Rockford,  111. 


Peerless    12-ir.cli   Ball   Bearing   Bench   Drill   showing  Use   of   Tv 
Place    of    Driving    Belts 

It  will  be  seen  that  this  machine  is  equipped 
for  hand  feed,  a  small  steel  link  being  used 
between  the  feed  lever  and  the  frame  of  the 
machine  to  afford  the  required  vertical  move- 
ment for  the  coupling  on  the  drill  spindle  bush- 
ing. The  arrangement  will  be  readily  understood 
from  the  illustration,  where  it  will  be  seen  that 
the  counterweight  used  on  this  machine  pro- 
vides for  the  return  of  the  spindle  when  the 
feed  lever  is  released.  Spiral  gears  are  used 
to  transmit  power  from  the  pu'.ley  shaft  to  the 
drill  spindle,  these  gears  being  completely  en- 
closed. The  table  is  of  unusually  large  size  for 
a  machine  of  this  type,  thus  affording  plenty  of 
room  for  any  jig  that  may  be  used.  An  oil 
channel  is  provided  which  runs  all  the  way 
around  the  table.  The  machine  shown  in  the 
illustration  is  equipped  with  ball  bearings  and 
machines  of  this  type  are  also  built  with  plain 
bearings  instead  of  the  ball  bearings,  the  style 
of  plain  bearings  used  being  made  adjustable  and 
self-oiling. 

One  of  these  ball  bearing  drills  was  recently 
subjected  to  rather  an  unusual  test  in  the  manu- 
facturers' shops.  Light  twine  was  used  in  placs 
of  the  usual  driving  belts,  and  with  this  arrange- 
ment a  N'o.  31  drill  was  driven  through  a  piece 
of  cast  iron  one  inch  in  thickness  in  forty-five 
seconds.  During  this  test  the  spindle  was  driven 
at  1000  revolutions  per  minute.  The  ability  of 
the  machine  to  do  work  when  driven  in  this 
way  shows  the  high  degree  of  sensitiveness 
which  has  been  attained  by  the  manufacturer  in  the  b.^ariug 
construction. 


Niagara   Squaring  Shear   with   Motor-driven   Back   Gage    Attachment 

The  motor  used  for  this  purpose  is  mounted  on  the  back  web 
of  the  bar  that  carries  the  upper  knife  and  drives  an  inter- 
mediate shaft  which  transmits  power  to  the  bevel  gear  shaft 
by  means  of  straight  and  crossed  belts.  The  motion  of  the 
bevel  gears  is  transmitted  to  the  back  gage  by  moans  of 
two  feed-screws,  and  a  reversing  clutch  controlled  by  a  hand 
lever  is  provided  on  the  pulley,  shaft  to  provide  for  moving 
the    back    gage    to   the   required   position.      In   this   way    the 


Fig.    1.     Left-hand    Side   of    Bertsch    Fivc-fcot    Gate    Shear 

width  of  the  stock  to  be  cut  off  by  the  machine  can  easily 
be  controlled.     The  back  gage  brackets  are   fastened   to  the 
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cutler  bar  ami  llii-ro  is  a  graduated  scale  mounted  on  one  of 
the  arms  to  racllitute  setting  the  gage.  This  attacliment  is 
of  particular  bcnetlt  wlicre  it  is  necessary  to  adjust  tlie  bacl< 
gage  fre(iuently  in  order  to  cut  strips  of  different  widths. 


BERTSOH  FIVE-FOOT    GATE 
SHEAR 

liertscli  &  Co.,  Cambridge  City,  Ind.,  have  re- 
cently added  to  their  line  the  five-foot  gate  shear 
shown  in  Figs.  1  and  2.  This  machine  is  adapted 
for  shearing  operations  on  plates  up  to  VA  inch 
in  thickness  and  is  built  along  massive  lines  to 
adapt  it  for  heavy  work  of  this  character.  The 
shafts  are  made  of  forged  steel  and  run  in  liberal 
sized  bearings.  All  of  the  gears  in  this  shear 
are  machine  cut.  The  clutch  has  ste^  jaws  and 
a  cast-steel  switch  ring  which  acts  against  a 
hardened  tool-steel  roller  on  the  plunger.  The 
action  of  the;  clutch  is  automatic  and  positive.  In 
addition  to  the  table,  the  machine  is  built  with 
two  heavy  cross-tie  members  bolted  to  the  end 
housings,  one  of  these  cross-ties  being  at  the  top 
and  the  other  at  the  rear  of  the  crosshead.  This 
design  adds  greatly  to  the  rigidity  of  the  machine. 

The  form  of  hold-down  used  on  this  machine 
does  not  obstruct  the  shearing  line  in  any  way. 
The  hold-down  feet  or  gags  can  be  easily  and 
quickly  disengaged,  either  for  the  purpose  of  re- 
moving the  top  blade  or  for  operating  the  shear 
without  a  hold-down.  The  removal  of  the  gags 
does  not  require  the  entire  hold-down  frame  and 
its  connections  to  be  removed.  It  will  be  seen 
from  the  illustrations  that  the  machine  is  equipped 
for  direct  motor  drive.  A  five-foot  machine  is 
shown  in  the  illustrations,  but  machines  of  this 
type  are  built  in  lengths  up  to  12  feet  and  equipped 
with  motor,  belt  or  hydraulic  drive. 


Hydraulic  Forcing  Press:  Hydraulic  Press  Mfg.  Co.,  84 
Lincoln  Ave.,  Mount  Cilead,  Ohio.  A  liydraulic  press  capable 
of  exerting  pressures  up  to  1000  tons,  wliicli  has  been  designed 
for  general  forcing  work  in  tlio  niacliine  shop.  Tlie  largest 
diameter  which  can  ordinarily  be  handled  between  the  strain 
rods  of  the  press  is  48  inches.     On  classes  of  work  where  a 


Fig.    8.     Eight-hand    Side    of    Bertsch    Shear    showing  Application  of  Motor  Drive 


NEW  MACHINERY  AND  TOOLS  NOTES 

Drilling  Machine:  Canedy-Otto  Mfg.  Co.,  Chicago  Heights, 
111.  A  20-iiich  drilling  machine,  the  spindle  of  which  is  1% 
inch  in  diameter  and  provided  with  a  No.  3  Morse  taper  hole. 
Either  hand  or  power  feed  may  be  used  as  desired. 

Vertical  Milling  Machine:  Newton  Machine  Tool  Works, 
Inc.,  Philadelphia,  Pa.  A  milling  machine  especially  adapted 
for  milling  railway-motor  spiders;  this  machine  may  also  be 
used  to  advantage  for  machining  keyseats.  In  the  latter 
operation  only  end  mills  are  used. 

Improvement  on  Cowan  Transveyor:  Cowan  Truck  Co., 
Holyoke,  Mass.  A  release  check  for  the  Cowan  transveyor 
which  enables  the  operator  to  release  the  load  independently 
of  the  handle.  This  check  lowers  the  heaviest  loads  for 
which  the  truck  is  adapted  without  shock. 

Steel  Pipe  Threading  Die:  Pipe  Machinery  Co.,  Cleveland, 
Ohio.  A  pipe  threading  die  which  will  thread  open-hearth 
steel,  Bessemer  steel  or  wrought-iron  pipe  with  equally  good 
results.  The  die  is  of  the  expanding  type,  the  chasers  being 
opened  and  closed  by  means  of  a  thread  movement  in  the  die 
body. 

Pneumatic  Pyrometer:  Uehling  Instrument  Co.,  Passaic, 
N.  J.  An  improved  type  of  pneumatic  pyrometer  adapted  for 
furnishing  a  continuous  autographic  record.  This  instrument 
is  particularly  designed  for  use  in  connection  with  blast 
furnaces  and  can  be  provided  in  the  single,  double,  triple  or 
quadruple  form. 

Flow  Meter:  General  Electric  Co.,  Schenectady,  N.  Y.  An 
improved  type  of  meter  adapted  for  measuring  flow  of  steam, 
water,  air  and  other  fluids  through  pipes.  This  meter  is 
designed  to  meet  the  demand  for  a  strong  and  serviceable 
instrument  which  can  be  used  not  only  as  a  testing  instrument, 
but  as  a  stationary  meter  for  the  continuous  measurement  of 
the  flow  of  either  gases,  liquids  or  vapors  delivered  through 
the  pipes  in  an  industrial  plant. 

Electric  Tachometer:  E'  .trie  Tachometer  Co.,  Broad  and 
Spring  Garden  Sts.,  Philau^lphia,  Pa.  This  tachometer  was 
originally  designed  for  use  on  motor  boats,  aeroplanes,  etc., 
but  has  been  adapted  for  use  on  machine  tools.  It  consists 
of  a  small  direct-current  magneto-generator  and  an  Indicating 
volt  meter.  The  instrument  operates  on  the  well-known  prin- 
ciple that  when  a  system  of  coils  is  rotated  within  a  perma- 
nent field,  an  electric  voltage  is  generated  which  is  propor- 
tional to  the  speed  of  rotation. 


greater  space  is  required,  but  where  the  pressure  need  not 
be  excessively  high,  the  press  may  be  adapted  for  handling 
work  up  to  84  inches  in  diameter. 

Cutter  Grinder:  Cincinnati  Milling  Machine  Co.,  Cincinnati, 
Ohio.  A  machine  which  retains  the  features  of  this  com- 
pany's established  type  of  cutter  grinder,  but  in  which  the 
design  has  been  modified  to  make  the  present  type  more 
rigid  and  to  extend  its  capacity  for  larger  sizes  of  cutters. 
The  centers  swing  10  inches  in  diameter  and  have  a  capacity 
for  work  up  to  17  inches  in  length.  The  table  has  a  longitudi- 
nal movement  of  16  inches,  a  vertical  movement  of  T*^  inches 
and  a  cross  movement  of  9V^  inches. 

Manufacturing  Milling  Machine:  Cincinnati  Milling  Ma- 
chine Co.,  Cincinnati,  Ohio.  A  milling  machine  designed  to 
handle  the  class  of  work  for  which  the  Lincoln  type  of  millers 
has  been  almost  exclusively  used.  The  design  of  the  ma- 
chine has  been  worked  out  along  the  generally  established 
lines  followed  in  the  construction  of  Lincoln  millers,  but  has 
been  improved  in  many  details.  It  is  made  in  three  different 
styles  which  comprise  a  regular  machine  having  one  head 
and  outboard  support  for  the  arbor;  a  duplex  miller;  and  a 
machine  in  which  the  bed  has  been  shortened  and  the  tail- 
stock  left  off,  thus  adapting  it  for  face  milling  operations. 

Double-crank  Toggle  Drawing  Press:  Ferracute  Machine 
Co.,  Bridgeton,  N.  J.  The  ram  is  driven  by  toggles,  actuated 
by  a  cam  groove  in  a  large  gear  at  the  left-hand  side  of  the 
machine,  and  a  yoke  connected  with  the  toggle  shafts.  The 
arrangement  is  such  that  the  ram  reaches  its  lowest  position 
and  remains  stationary  while  the  plunger  completes  the  last 
half  of  its  downward  stroke  and  makes  the  first  half  of  the 
return  stroke,  thus  giving  a  dwell  of  180  degrees  to  the  blank- 
holders.  The  press  is  adapted  for  producing  seamless  work 
as  deep  as  15  inches;  it  exerts  a  pressure  up  to  500  tons  and 
weighs  about  135,000  pounds.  Two  larger  and  four  smaller 
presses  of  the  same  type  are  being  manufactured  by  the 
Ferracute  Machine  Co. 


Moreau,  a  Frenchman,  has  succeeded  in  developing  an  aero- 
plane in  which  the  difficult  problem  of  automatic  stability  is 
practically  solved.  In  a  recent  flight  made  under  military 
auspices,  the  aeroplane  remained  in  the  air  for  35  minutes 
during  which  time  the  pilot  did  not  have  to  touch  any  of  the 
steering  parts;  in  fact,  Moreau  stated  before  ascending  that 
he  would  make  the  entire  flight  with  folded  arms,  and  this 
condition  he  fulfilled. 
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THE   EFFICIENCY   ENGINEER  AND    THE 

CONTINGENT  FEE 
John  Archibald  was  an  cmcicmy  engineer — at  least  that  is 
what  he  called  himself.  There  is  no  question  but  that  he  was 
very  efficient  in  making  his  presence  known  whenever  he  was 
around.  He  made  a  business  of  placing  old-fashioned  plants 
upon  a  basis  where  they  could  double  their  dividends — at  least 
that  is  what  he  said  he  did,  and  on  the  strength  of  what  he 
said  about  himself,  he  was  called  into  consultation  by  the 
owners  of  the  Smith  &  Brown  Co.,  which  lias  done  a  profitable 
business  for  the  last  twenty-five  years.  The  president  thought 
that  there  might  be  something  in  this  new  efficiency  hobby 
after  all,  and  it  might  be  worth  while  Investigating. 

Thus  it  came  about  that  one  sunny  morning  Mr.  Archibald 
appeared  at  the  Smith  &  Brown  plant  and  began  taking  notes 
of  the  very  inefficient  methods  that  they  were  using;  and  he 
was  (luite  frank  about  letting  them  know  that  he  could  see 
opportunities  for  improvement  right  and  left.  He  studied  the 
conditions  for  a  week  or  so  and  then  he  made  his  report  which 
was  to  the  effect  that  he  saw  chances  for  decreasing  costs  to 
the  extent  of  $40,000  or  $45,000  a  year.  He  also  reported  that 
this  improvement  could  be  made  if  he  were  hired  as  efficiency 
expert  and  given  two  assistants  of  ordinary  training  and  in- 
telligence. (Mr.  Archibald's  training  and  intelligence,  it  is 
understood  by  this  time  of  course,  was  above  the  average.) 
He  further  intimated  that  his  services  would  be  worth  $500u 
a  year,  and  as  his  assistants  could  be  hired  for  very  little 
money,  a  saving  of  at  least  $40,000  a  year  could  be  accom- 
plished with  an  almost  negligible  initial  expense.  This  report 
ought  to  have  pleased  the  Smith  &  Brown  Co.,  and  it  undoubt- 
edly did,  but  the  prospects  of  the  coming  prosperity  somehow 
burst  so  suddenly  upon  the  owners  that  they  were  unable  to 
decide  right  away  as  to  what  to  do.  They  agreed  however,  to 
write  to  Mr.  Archibald  within  a  few  days  stating  their  inten- 
tions. In  a  few  days  Mr.  Archibald  received  the  following 
letter  from  Mr.  J.  P.  Smith,  the  president  of  the  Smith  & 
Brown  Co.: 

Mk.  Joh.n  Arciiihai.u, 

24  Blank  St.,  New  York  City. 
Dear  Sir:  We  have  carefully  considered  your  report 
regarding  the  possibilities  for  increased  efficiency  in  our 
plant.  We  think,  however,  that  the  compensation  which 
you  expect  for  your  services  is  entirely  too  modest  and 
is  not  commensurate  with  the  great  saving  that  your 
knowledge  and  ability  would  accomplish  in  our  plant. 
We  therefore  propose  that  instead  of  paying  you  a  fixed 
salary  of  $5000  a  year,  as  stated  in  your  memorandum, 
we  share  with  you  the  entire  resulting  savings  of  the 
first  year,  after  the  system  which  you  will  install  has 
been  put  into  operation,  you  receiving  one-half  of  this 
saving.  We  think  that  this  arrangement  will  be  entirely 
agreeable  to  you  and  expect  to  hear  from  you  at  an  early 
date.  Yours  very  truly, 

J.  P.  Smith,  Pres. 
It  has  always  seemed  very  peculiar  to  Mr.  Smith  that  he 
never  heard  from  Mr.  Archibald  in  answer  to  this  proposition. 
Of  course  he  has  a  high  regard  for  Mr.  Archibald's  honesty 
and  personality,  seeing  that  he  refused  to  accept  $20,000  for 
his  services  when  he,  himsrlf,  had  placed  a  value  of  only 
$5000  a  year  on  them.  But  Mr.  Smith's  partner,  Mr.  Brown, 
who  is  less  of  an  idealist,  suspects  that  if  all  efficiency  engi- 
neers (so-called)  were  to  be  paid  on  the  basis  proposed  by  Mr. 
Smith,  there  would  not  be  one-half  as  many  of  Mr.  Archibald's 
type  running  around  loose  as  there  are — but  then,  of  course, 
Mr.  Brown  never  believed  in  this  efficiency  business  anyway, 
so  his  opinion  is  naturally  prejudiced.  E.  0. 

*  *  • 
A  (luick  and  satisfactory  method  of  coloring  drawings 
requires  the  use  of  ordinary  wax  crayons  and  gasoline  only. 
Crayon  of  the  color  desired  is  applied  and  then  rubbed  with 
a  piece  of  cloth  wet  with  gasoline  until  the  color  is  even  and 
extended  to  the  limits  desired.  If  it  overruns  the  lines  it  can 
be  erased  with  a  pencil  eraser.  Some  colors,  particularly  the 
yellows,  purples,  greens  and  light  blues,  produce  much  better 
results  than  others.  It  is  believed  that  the  gasoline  dissolves 
the  wax  from  the  crayon,  leaving  the  pigment  as  an  impalpable 
powder,  which  when  rubbed  over  the  paper  colors  it  uniformly. 
The  method  is  applicable  with  equal  success  to  eggshell  and 
smooth  drawing  papers  and  to  white  prints  on  both  paper  and 
cloth. — Engineering  and   Mining  Journal. 


A   BULLDOZER    DIE 

A  very  simple  but  efficient  die  designed  and  built  by 
Williams,  White  £  Co.  of  Mollne,  111.,  is  shown  in  the  illus- 
tration attached  to  one  of  this  company's  bulldozers.  This 
die  Is  used  to  bend  stirrups  for  locomotive  springs  In  one 
heat.  Three  strokes  are  required.  The  ends  of  the  bar  are 
scarfed  and  bent  around  before  being  placed  in  the  bulldozer 
die.  The  first  operation  is  bending  the  bar  to  a  U  shape. 
This  is  done  in  the  right-hand  part  of  the  die.     Next  one  leg 


Bulldozer  equipped  with  Die  for  forming  Locomotive  Spring  Stirrups 

of  the  U  is  bent  at  right  angles  across  the  top,  in  the  left- 
hand  part  of  the  die;  then  a  piece  A  is  removed  from  the 
traveling  die  equal  to  the  thickness  of  the  stock.  The  in- 
completed stirrup  is  now  turned  over  on  the  same  part  of  the 
die  and  the  other  leg  is  bent  across  the  top,  thus  completing 
the  stirrup  as  shown  at  B.  The  stock  is  spring  steel,  %  inch 
by  2  inches,  and  the  stirrup  when  completed  is  about  614 
inches  by  11  inches  over  all.  The  machine  runs  at  ten  strokes 
per  minute  and  three  strokes  are  caught  in  succession  for 
bending  a  stirrup. 

«     •     • 

STEEL  FOR  PERMANENT  MAGNETS 

Steel  containing  5V2  per  cent  tungsten  makes  excellent  per- 
manent magnets.  The  steel  should  be  heated  above  the 
recalescence  point  and  when  quenched  should  show  a  fine- 
grained fracture.  After  magnetizing  a  magnet  should  be 
"aged"  by  prolonged  heating  in  boiling  water  or  steam.  A 
short  bar  magnet  tends  to  lose  its  magnetism  quickly;  the 
coefficient  of  demagnetization  for  a  bar  magnet  twenty-five 
diameters  in  length  is  0.05  while  that  of  a  magnet  five  diam- 
eters long  is  0.5,  or  ten  times  as  great.  A  bar  magnet  five 
hundred  diameters  long  is  supposed  to  be  permanent.  The 
magnetic  force  of  the  best  magnets  is  considered  by  Prof. 
S.  P.  Thompson  to  be  only  60  to  80  per  cent  of  what  may  be 
eventually  attained. 

*     *     • 

MOVING  PICTURE  TARGETS 

New  zest  has  been  given  to  shooting  in  rifle  galleries  by 
the  introduction  of  moving  pictures  as  targets.  The  apparatus 
projects  animals,  birds,  vehicles,  etc.,  in  rapid  motion  on  the 
screen,  and  by  ingenious  means  the  marksman  is  shown  how 
close  his  shots  come  to  the  object  aimed  at.  At  least  two 
systems  have  been  developed  for  registering  hits  on  moving 
pictures,  description  of  one  of  which,  taken  from  the  Satur- 
day Evening  Post,  is  substantially  as  follows:  For  the  success 
of  the  apparatus  it  is  essential  that  means  be  provided  for 
stopping  the  film  when  a  shot  is*  fired.  Without  such  control 
it  would  be  impossible  to  determine  accurately  where  the 
bullet  struck  and  consequently  the  principal  element  of  rifle- 
range  pleasure  would  be  lost.  The  sound  of  the  shot  stops  the 
film  automatically.  A  delicate  microphone  that  responds  to 
any  sound  is  violently  vibrated  by  the  sound  of  the  shot  and 
the  vibration  causes  it  to  throw  on  an  electric  current  which 
puts  brakes  on  the  moving  picture  machine,  or  in  other  words 
to  press  a  button  and  stop  the  machine.     The  stop  is  almost 
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All  Work  Speeds  and  Feeds  are  Instantly  Available 
from    Operating    Position    Without    Shifting    Belts 

An  entirely  new  method  of  obtaining  feed  and  speed 
changes  is  now  employed  on  the  No.  1 2  Plain 
Grinding  Machine  shown  above.  Two  quick  change 
gear  cases  are  located  on  the  front  of  the  bed;  the 
right  hand  one  controls  the  work  speeds  and  the  left 
hand,  the  table  feeds.  This  gives  full  control  of  the 
work  from  the  front  of  the  machine. 


BROWN  &  SHARPE  MFG.  CO., 

OFFICES:  20  Vesey  St.,  New  York,  N.  T.;  654  The  Bourse,  Philadelphia,  Pa.  62G  30  Washington  Blvd.,  Chicago,  III.  305  Chamber  of  Commerce 
lliiig.,   Kochester,   N.   Y. ;   Room  429,   University   Block,   Syracuse,   N.   Y. 

REPRESENTATIVES:  Baird  Machinery  Co.,  Pittsburgh,  Pa.;  Erie,  Pa.;  Carey  Machinery  &  Supply  Co.,  Baltimore,  Md.;  E.  A.  Kin.'iey  Co.,  Cin- 
cinnati O.;  liiaianaiiolis,  Ind. ;  Pacific  Tool  &  Supply  Co.,  San  Francisco.  Cal. :  Strong,  Carlisle  &  Hammond  Co.,  Cleveland,  O..  Detroit,  Mich.; 
Culcord-Wright    Machinery    &    Supply    Co.,    St.    Louis,    Mo.;    Perine    Machinery  Co.,   Seattle,   Wash.;   Portland  Machinery  Co.,   Portland,   Ore. 
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PLAIN  GRINDING  MACHINE 


N'  OTE  how  quickly  and  easily  the  operator 
can  make  feed  and  speed  changes  without 
Ttni:?T  leaving  his  position,  or  without  shifting  belts. 
To  obtain  any  one  of  the  available  speeds 
or  feeds  he  simply  shifts  an  index  slide  and  moves  a 
lever  as  far  as  it  will  go.  Consider  what  a  saving  in 
time  this  means  on  manufacturing  work.  Duplicate 
pieces  having  several  different  diameters  can  be  ground 
more  rapidly,  since  the  correct  speed  and  feed  for  each 
diameter  can  be  instantly  obtained.  When  changing 
from  one  job  to  another  the  speed  and  feed  is  also 
quickly  and  easily  adjusted.  Any  change  of  feed  can 
be  made  without  stopping  the  wheel  or  table.  The 
operator  is  also  able  by  the  simple  movement  of  a 
lever  to  change  from  a  fast  feed  for  roughing  to  a  slow 
feed  for  finishing,  without  disturbing  the  setting  of  the 
feed  levers.  All  changes  of  wheel  speed  are  made 
on  the  machine,  by  means  of  split  pulleys  of  various 
diameters  which  are  readily  changed  without  removing 
the  belt. 


RESULT  OF  THE  NEW  DESIGN 
EASIER  OPERATION    INCREASED  PRODUCTION 


PROVIDENCE,    R.    1.,    U.   S.  \. 

CA17ADIAN    AGENTS:       The    CanatilanFnirlianksMorsc    Co.,    Ltd.,    Montreal,   Toronlo,   Winnipeg,   Calgary,   Vanrouvcr,  St.   Ji.lin-i.    Saskatoon, 

FOREIGN  AGENTS-      Buck  &  Ilicknian.    Ltil..   I,onilon,    Kirniingliam,   Manchester,    Shefflcld.    Glasgow;    F.    (!.    Kretsehmer    &    Co..    Frankfurt    n/M 
Germany;    V,    Loweiier     Copenbagen,    Denmark,    Stockholm,    Sweden,    Chrlsllaiila,    Norway:    Schuchardt    At    Sehutte,    St.    Petersburg,    Russia;    Feiiwi.  k 
Freres   &    Co.,    I'aris.    France,    I.iege,    Helgium,    Turin,    Italy,    Zurich,    Switzerland,    liarcelona,    Spain;    F.    \V.    Uorne   Co.,    Tokio,   Japan;   L.   A.    Vail. 
Melhoume,    Australia;    F.   L.    Strong,    Manila,    P.    I. 

Read  Pace  75 


78 


MACHINERY 


September,  1913 


iiistiuitaiicoiis.  Often  the  Rtop  coinos  on  the  next  picture  suc- 
ceeding tlio  one  flred  at,  but  as  the  pictures  succeed  one  an- 
other at  the  rate  of  sixteen  a  second,  the  difference  between 
them  is  sli^lit  and  the  folh)\ving  picture  shows  closely  enough 
the  location  of  the  illuminated  bullet  hole  in  relation  to  the 
object  fired  at. 

The  construction  of  the  screen  Is  ingenious.  It  is  made  of 
three  thicknesses  of  heavy  paper.  One  thickness  of  paper 
unwinds  from  a  roll  of  paper  at  the  top  of  the  screen  and 
winds  up  on  a  roll  at  the  bottom  and  these  rolls  are  given  a 
slight  turn  occasionally  by  an  attendant.  The  other  two 
thicknesses  slowly  but  continuously  unwind  from  rolls  on 
one  side  and  wind  up  on  rolls  on  the  other  side,  but  they 
travel  in  opposite  directions.  A  few  seconds  after  the  shot  has 
penetrated  the  sheets,  the  movements  liave  automatically 
closed  the  hole.  Back  of  the  screen  is  an  electric  light  so 
placed  as  to  be  out  of  the  range  of  shots  and  still  shine  through 
the  hole  in  the  sheet  and  thus  disclose  its  location  relative  to 
the  arrested  picture  on  the  screen. 

The  chief  difficulty  met  with  in  the  operation  of  these  ma- 
chines has  been  to  prevent  the  film  from  catching  fire  when 
stopped.  A  fan  is  provided  to  blow  the  hot  air  away  from  the 
film  when  it  stops  and  thus  prevent  the  temperature  rising  to 
the  igniting  point. 

PERSONALS 

E.  F.  Lake,  who  conducted  a  metallurgical  engineering 
business  in  Bayonne,  N.  J.,  has  moved  the  same  to  1453 
Waterloo  St.,  Detroit,  Mich. 

J.  E.  MacArthur  of  the  Pierce  Arrow  Motor  Car  Co.,  Buf- 
falo, N.  Y.,  has  resigned  his  position  to  become  superintendent 
of  the  Keystone  Mfg.  Co.  of  Buffalo. 

William  H.  MacGregor,  president  and  general  manager  of 
the  National  Twist  Drill  &  Tool  Co.,  Detroit,  Mich.,  recently 
returned  from  a  two  months'  business  and  pleasure  trip  in 
Europe. 

W.  G.  Dunkley  of  Salford,  Manchester,  England,  an  oc- 
casional contributor  to  Machinery,  has  received  the  Bachelor 
of  Science  degree  in  engineering  at  London  University  as  an 
external  student. 

A.  M.  Powell,  president  of  the  Powell  Machine  Co.,  Fitch- 
burg,  Mass.,  returned  from  a  European  trip  on  the  Laconia 
August  19.  Mr.'  Powell  made  the  trip  abroad  in  the  interest 
of  the  Powell  "Hy-Speed-Cut"  planer. 

John  Goetz  has  been  appointed  superintendent  of  the  Kemp- 
smith  Mfg.  Co.,  Milwaukee,  Wis.,  manufacturer  of  milling 
machines.  Mr.  Goetz  was  for  several  years  in  charge  of  the 
company's  tool-room  and  light  manufacturing  operations. 

C.  R.  Burt  has  resigned  the  position  of  superintendent  of  the 
Barber-Colman  Co.,  Rockford,  111.,  and  becomes  factory  man- 
ager of  the  Russel  Motor  Car  Co.,  Toronto,  Ontario,  Can- 
ada, September  1.  B.  W.  Billings,  formerly  general  foreman, 
succeeds  Mr.  Burt  as  superintendent  of  the  Barber-Colman  Co., 
and  F.  G.  Hoffman  will  have  charge  of  sales  of  small  tools  and 
the  machine  tool  departments. 

Prof.  Albert  Sauveur  of  Harvard  University,  Cambridge, 
Mass.,  has  been  awarded  the  Elliott  Cresson  gold  medal  by 
the  Franklin  Institute  of  the  State  of  Pennsylvania,  acting 
through  its  committee  on  Science  and  the  Arts,  in  recog- 
nition of  his  numerous  and  important  contributions  to  the 
science  of  metallography  and  the  influence  he  has  exerted 
in  bringing  this  science  into  practical  and  useful  applica- 
tion in  the  iron  and  steel  industry. 

Charles  H.  Moyer,  for  twenty  years  traveling  manager  of 
the  George  V.  Cresson  Co.,  Philadelphia,  and  of  its  successor, 
the  Cresson-Morris  Co.,  for  the  last  three  months,  has  resigned 
his  position.  Mr.  Moyer,  who  is  widely  known  as  a  specialist 
in  power  transmission  machinery,  was  connected  with  the 
George  V.  Cresson  Co.  since  boyhood  and  held  various  posi- 
tions at  the  works  before  opening  the  New  York  office.  He 
contemplates  going  into  business  as  a  special  engineering 
representative  and  manufacturers'  agent,  with  an  office  at 
90  West  St.,  New  York  City. 

Dr.  W.  H.  Tolman  sailed  for  Europe  July  29.  The  United 
States  State  Department  has  accredited  Dr.  Tolman  as  a 
delegate  to  the  Tenth  International  Housing  Congress  which 
will  meet  at  The  Hague  September  8,  191-3.  He  is  also  the 
secretary  of  the  American  Section  jjf  the  Congress.  Dr.  Tol- 
man will  go  directly  to  London  in  the  interest  of  the  Inter- 
national Exposition  of  Safety  and  Sanitation  to  be  held  in 
New  York  City  next  December  under  the  auspices  of  the 
American  Museum  of  Safety;  while  in  England  he  will  seek 
to  obtain  exhibits,  particularly  such  as  will  show  the  work 


Isaac    F.    Richards 

done  by  the  factory  inspection  section  of  the  Home  Office  in 
the  prevention  of  occupational  diseases  and  industrial  poisons. 

Samuel  Porcher  has  been  appointed  purchasing  agent  of 
the  Pennsylvania  Railroad  system,  succeeding  Daniel  S.  New- 
hall,  who  died  July  12  after  having  been  in  the  company's 
service  thirty-one  years.  Mr.  Porcher  is  a  graduate  of  the 
University  of  Virginia  and  entered  the  machine  shops  of  the 
company  in  1882.  He  went  through  a  full  shop  course  and 
was  transferred  from  the  mechanical  engineer's  office  to  the 
office  of  the  superintendent  of  motive  power  in  Jersey  City 
in  1888.  In  that  year  he  was  appointed  assistant  engineer, 
motive  power  department.  United  Railroads  of  New  Jersey 
Division,  in  which  position  he  remained  until  1894,  when 
he  was  made  assistant  purchasing  agent  of  the  Pennsylvania 
Railroad  Co. 

Samuel  S.  Eveland  of  the  Eveland  Engineering  &  Mfg. 
Co.,  Philadelphia,  Pa.,  owner  of  the  Hunter  and  other  tractor 
truck  patents,  covering  the  use  of  two-,  three-  and  four- 
wheel  tractors  with  Are  apparatus,  wagons,  trucks,  etc.,  has 
closed  a  contract  with  the  Martin  Tractor  Co.,  Springfield, 
Mass.,  and  has  become  identified  with  that  company.  The 
president  of  the  Martin  Tractor  Co.  is  Harry  G.  Fiske  of  the 
Fiske  Rubber  Co.  Under  the  agreement,  all  the  patents  of 
the  Martin  Tractor  Co.  and  those  transferred  by  Mr.  Eve- 
land are  consolidtted  under  one  control.  The  Martin 
Tractor  Co.  will  immediately  erect  a  factory  for  the  manu- 
facture of  tractor  trucks  for  the  trade.  The  Knox  Co.  of 
Springfield,  Mass.  will  continue  to  make  them  under  a 
license  agreement. 


OBITUARIES 

Isadore  Van  Huffel,  who  has  been  in  the  employment  of 
the  Dodge  Mfg.  Co.,  Mishawaka,  Ind.,  for  about  thirty-five 
years,  died  August  4.  For  almost  twenty-five  years  Mr.  Van 
Huffel  has  had  charge  of  the  paint  and  oil  department  of  this 
company.  He  was  born  November  19,  1842,  in  Belgium,  and 
came  to  this  country  forty-one  years  ago.  He  resided  in 
Mishawaka  ever  since  his  arrival  in  the  United  States. 

ISAAC  P.  RICHARDS 

Isaac  P.  Richards,  president  of  the  I.  P.  Richards  Co., 
Providence,  R.  I.,  died  July  18.  Mr.  Richards  was  born  in 
Ashford,  Conn.,  June  15,  1834.  At  the  age  of  seven,  he  was 
put  on  a  farm  in  Pomfret,  Conn.,  where  he  worked  for 
eight  years  for  board  and  clothes.  He  received  a  country 
schooling  by  doing  chores  late  at  night.  Later  he  worked 
on  farms  at  various  places  in  Connecticut,  until  at  the  age 
of  seventeen,  he  went  to  Plantsville,  working  for  the  Plants 
Mfg.  Co.  Returning  to  the  farm  for  a  couple  of  years,  he 
began,  in  1853,  to  learn  the  machinists'  trade  in  the  shop  of 
Paul  Whitin  &  Son.  In  April,  1856,  he  finished  his  ap- 
prenticeship, during  which  he  had  received  $2  a  week,  out 
of  which  he  had  paid  $1.88  for  board.  He  worked  now  for 
two  years  in  Whitinsville,  Mass.,  and  in  1858  he  went  to 
Providence  to  work  for  W.  T.  Nicholson  and  later  for  J.  R. 
Brown  &  Sharpe.  He  moved  about  during  the  next  few  years, 
and  in  1864  went  back  to  Whitinsville  to  take  charge  of  the 
screw  department.  In  1867  he  was  granted  a  patent  for 
a  spindle  boylster.  In  1869  he  patented  an  improvement 
in  punches  for  iron  and  steel,  and  two  years  later  he  went 
to  Providence  to  manufacture  these  punches  in  the  machine 
shop  of  W.  T.  Nicholson.  In  1885  he  built  his  own  shop  at 
23  Pemberton  St.,  Providence,  for  the  manufacture  of 
punches  and  dies.  The  business  was  incorporated  in  1908. 
The  quality  of  the  punches  which  Mr.  Richards  manufac- 
tured is  well  known  all  over  the  country.  His  motto  was 
"Quality"  and  he  wanted  everybody  to  live  up  to  it. 
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Conserve  Energy 


The  "Setting  Up" 
Position 


All  our  levers  are  on 
this  side  where  speeds 
and  feeds  are  changed 


ON  all  knee  and  column  type 
milling  machines  the  ele- 
vating shaft  is  at  an  angle 
on  the  left-hand  side  of  the  knee, 
because  that  is  where  the  oper- 
ator stands  when  "setting  up" 
and  adjusting.  All  the  dials  are 
also  on  this  same  side.  From 
this  position  he  can  work  the 
cross  and  vertical  adjustments 
with  his  right  hand  and  the  table 
movement  with  his  left. 

This  is  especially  important  on  those  machines  that  run  right  handed. 

We  have  grouped  all  our  operating  levers,  feed  and  speed  change  levers,  adjusting  levers, 
indexes  and  dials  on  that  side  of  the  machine  where  they  are  within  easy  reach  of  the  oper- 
ator when  "setting  up."  That  is  when  he  uses  them.  Later,  when  milling,  he  works 
back  and  forth  with  the  table,  clamping  the  work  in  front  of  the  cutter  and  removing 
it  after  it  has  passed  to  the  other  side.  He  then  steps  to  the  quick  return,  brings  the 
table  back,  and,  on  our  machine,  he  chucks  a  new  piece  from  his  last  position.  He  need 
not  walk  to  the  end  of  the  table  to  operate  the  quick  return  and  then  back  again,  because 
our  quick  return  wheel  is  in  front  of  the  saddle,  in  the  most  convenient  place  for  return- 
ing the  table  with  the  least  effort.  And  in  addition  to  all  this,  our  feed  levers  also  re- 
verse the  tra\'el ;  he  engages  the  feed  by  setting  the  lever  in  the  direction  he  wants  to 
feed. 

Another  lever  at  the  side  of  the  knee  enables  him  to  work  the  machine  from  behind  the 
table  for  end  milling,  boring,  etc.,  doing  easily  large  woi'k  of  this  character  that  other 
machines  can't  handle. 

We  gave  these  things  special  attention  in  all  our  designs,  and  have  provided  that 
handiness  and  convenience  which  conserve  the  energy  of  the  operator  and  result  in 

greater  production. 

The  Cincinnati  Milling  Machine  Company 

CINCINNATI,   OHIO,   U.  S.  A. 

EUROPEAN  AGENTS:  Alfred  H.  Schuttc,  Cologne.  Berlin,  Brdssels.  MUnn,  Paria.  Bnrcelona.  St.  Petersburg.  Donauwerk  Kmst  Krausi- 
«:  Co.,  Vienna,  r.uil.i|i<st  and  PraRue.  Sam  Lagerlota,  Stockholm,  Sweden.  Axel  Christlernsson,  Abo,  Pinland.  Chas.  rburrhlll  &  Co..  Ix>n(lon 
lilrnilnghani.  Mnmhi.sler.  Xeweastleon-T.vnc  and  Glasgow.  CANADIAN  AGENTS:  H.  W.  Pctrle,  Ltd.,  Toronto.  Montreal  and  Vnn 
rouver.  JAPAN  AGENTS:  Andrews  &  Ceoree.  Yokohama.  CUBA  AGENT:  Krajewskl-Pcaant  Co.,  Havana.  AUSTRALIAN  AGENTS: 
Tlios.  McPbersoii  «:  Si.ii.   Melbourne.     ARGENTINE  AGENTS:      Robert  IMist.rla  &  Co.,  Buenos  Aires. 
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COMING  EVENTS 


ciLllllc    iiMiiinilUH.    I'lt-..    wiiK    i(iiiiiillc.l    Ini-ii.l.v    fn.iii 
thi-   "IViinilJlr   MiTliaillcs   Mll(;il/.lri<-,"      Si-v<'ii    luilMlnd 

«       .         L  lo  on         1. 1  .1.11,    ,.,,.,...,1    ..ni.v..n!lnn    nf    IllH      lirtlrU'S    tl'll    llOW    1(1    OOImtrUCt    Wlri'lCNH    OUtlltH.    bOlltd, 

'"'"'"', I    AHtor    Now  Yoik  Cltv.     W.  II.  vclilrlcs,      ciKlnoH.      inotoi-B.      ■Icctrlciil      iipimrnlUK. 

r   II...  .-.munltl....  of  nrrnngomonti..  ynmcrns    nixl    Inimlrods    or    otlwr    thlnKs.      The    book 

-.1  «•  II  u.      V  .V  Y>  ru-  iMii-  I"    <>"<•     "'»'     "'"•    '"•■     ''l>.'lil>     ii|.|iroiliiti(l     by     the 

OctXr   7:iO.-Conv.V;.tk.«   of   Aiu.Mhnn   Society  of  ..v.t,.k.-  boy   n»  «   blrtbdny  or  ChrlKtmnH  Rift. 


iiiiil.TlnlK.  Tlif  .■iiliilni; 
lit  Iniirioni'n  iiihI  llni 
ilinri'l'i'Ml    iipidli'iilloi 


r  I 


StntcB,  lit  111 
llkcrn.   chill 


Is  llluHtr:Jb'<l  wllh 
liKliivlllSH  Hhinvlllg 
,!■   conveyor, 

of 


Miinlclpiil  Iniprovi'iiioiils  In  Wlliiilnct 

II.     MiCi'viTn.    BiH-ictiiiy.    ClmmlnTs    of    ConinuTiv-. 

\Vlliiiln);loii.  Del. 

October  10-17. — HlKlitli  iiiiminl  foumlry  mid  innclilnc 
cxblbltloii  In  the  Int.niiitlonnl  Anipliltlieulcr  IlUli;.. 
Chicago.  111.  Tbls  cxlilblt,  which  wns  stnrlcd  debt 
years  npo  to  show  foundry  einilpment  only,  baa 
iiroailonod  out  consldernbly  In  the  past  few  yearn 
and  now  Includes  all  classes  of  macbinc  tools  and 
Bbop  equipment  as  well  as  foundry  equipment  and 
supplies.  One  hundred  and  elfiht  concerns  were 
represented  In  the  exhibition  held  in  Buffalo,  N.  Y., 
Inst  year  and  over  one  hundred  and  twenlyllve 
concerns   have    taken    space    for    this   year   and    two 


Bergor  Mfg.  Co.,  ('anion,  Ohio.  Catalogui 
Nhiet  iiii'lul  iioiliii'lH  liK'liiilIng  rooling,  slil'iig, 
eavi'S  liougliB.  coiiiluetor  plpi'.  Kut'erB.  venlllatirB. 
BkyllBhtB,  metal  lellliiKB,  metal  riirnlture,  iinliil 
lumber,  metal  slock  room  equipment,  cornices,  llnlal 


Del.    (ieorgc    Journal     of    tho     Municipal    School    of    Toolinology,    reinrorclrn;    and    lunlin;    |ilale».    metal    lalli. 


etill 


Manchostor.      Vol.    6.      Coiiliiliihii;    a    re 
In  vest  l|,'a  lions    imilertakcii    by     members 
teiicblni;     stun'     and     sluilenls     of     the     b( 
rubllBhed     by     the     University     of     Manchi 
ster,    England. 


■olumo    contains,    among   other    valuable    con-    tpniperlng, 
tributlons,    a    paper   on    cutting    tools,    by    Dempster    tiibulateil. 


plate,    nictnl   tile 
Tato,    JoncB    &    Co.,     Inc,     I'lttBbiiri;.     i'a.       I'lr- 
cular    No.    14:!   entitled    "I'uel   Oil    Until."      The    cir- 
cular   contains    consldi-rable     Inrormatlon     for    those 
who    use    fuel    oil.    parllcubirly    for    metal    heating. 


Smith,  which  will  be  found  of  interest  to  all 
cerncd  with  the  design  and  operation  of  machine 
tools.  Tlie  paper  reviews  the  experimental  Investi- 
gations of  forces  acting  on  cutting  tools  of  the 
form    best   adapted    for   durability.      It   also    reviews 


etc 
ami 


.Mych    of     the    data     Is    carefully 
great     deal     of     Information     Is 


concerns    have    taken    «P«%  '"^^  "''«    •\^"'      '"'    ^","    some     duruliility     experiments.       Tho     paper     covers 
luindred  are  expec  ed.     C.   E    Uoyt,  becietarj,   Lewis    „f,^.  „,^^^       ,^,p^    „(    ,|,p    volume    and    is    Illustrated 

'"oo'tiw'lS-'lf-Annual   convention   of   the   Amerl-    «1.>.   f"!'"".'  charts,  diagrams  and  halftones. 


October   13-17.  ,  ,     ,, 

can  Institute  of  .Metals  at  Chicago,  111.  W.  M 
Corse,  secretary.  Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

October  14-16. — Annual  convention  of  the  Allied 
Foundrvmen's  Association.  Hotel  La  Salle,  bead- 
quarter's.  lUchard  MoUlcnke,  Watchung,  N.  J., 
secretary 


en   on    the    hcutlng    values  of   various    fuels. 

Westinghouso  Electric  &  Mfg.  Co.,  East  Pitts- 
burg. I'a.  I'.ookict  Illustrating  and  describing 
electrical  equlimir.iit  for  aiitoinolilles.  I'"ol(icr  of 
Westingliouse  :!  Indi  meters,  I'ampliiet  entitled 
•'Snuill  .Motors,"  showing  their  application  to  wash- 
ing maclilncs.  ("Ircniar  illustrating  and  describing 
sciuirrel  cage    indncroii    motors. 

General  Electric  Co.,  Schenectady.  N.  T.  Bill 
letins  Nos,  A409.'!,  on  Oenerators  for  Electrolytic 
Work;    A4124,    on    Automatic   Starters    for   Alternat- 


The  Gas  Engine  Handbook.  By  E.  W.  Ilobert 
.1:2.1  pages,  4''i  by  7  inches.  8.')  Illustrations 
rublished    by    the    Gas    Engine    rublishing    Co 

Cincinnati,   Ohio.      Price  .$2,00.  Jng-cTurrent     .Motors;     A41.10.     on     Adjustable     Speed 

This   is   the   scventl.   edition   on   handbook   which    p«^^t.,„„,„t     Motors;     A4],1.'-,,     on     Lightning     Ar- 
„  ,   .,       was    Hrst    pulilisbed    in    1000.      ■Ihe    new    edi  ion    Is  ^^^^    ^^^    Electric    Hallways;    and    A4i;iO,    on    Cci, 

October    19-25, — Seventh    annual   convention   of   the    entirely     rewritten     and     the     subjects    are     treated  .    ^,„,|„„    qh    switches    of    High    Itupturlng    Ca 

National    Society    for    the    Promotion    of    Industrial    from    the   standpoint   of    the    latest   practice   in    this    _.,,jJ.   ' 
Education,    in   Grand    liapids,    Mich.     The  convention    gpi,j      fhc  book   throughout  is  practical  rather  than    '    ^■' 
promises  to  be  the  greatest  yet  held  by   the  society    theoretical   in    its   nature.      The   principles  of   opera 
in    point  of   attendance,    importance    of   questions    to    ^jon    of   the   various   cycles   of   gas   engine-    -— ~    "— ' 
be  discussed  and   interest  in   the  work,     C.   A,   Pros 

r.  secretary,  lO.'')  East  22nd  St.,  New_Yori<  CU.v.^^  

tails  of  gas  engine  construction  are  described 
The  book  is  divided  into  three  parts,  tlie  first 
section  being  mainly  descriptive,  while  the  sec- 
ond part  deals  specifically  with  the  design  of  gas 
es,    chapters    being    devoted    to    eatli    detail    of 


October  2d-26, — Convention  of  the  American  Min- 
ing Congress  in  Horticultural  Hall,  Philadelphia, 
Pa.  James  F.  Callbreatb,  secretary,  Munscy  Bldg., 
^A'ashington,    1).    C. 

December    3-6. — Annual    meeting   of    the    American 
Societv     of     Mechanical     Engineers 
Engineers   Bldg,   29  West  39th  St., 
Calvin  W.  Rice,  secretary. 

December  11-20. — First  International  Exposition  of 
Safetv  and  Sanitation  under  the  auspices  of  the 
American  Museum  of  Safety,  29  W.  39th  St.,  New 
York  City.  Dr.  William  H.  Tolman,  director. 
Safety  aiid  health  in  every  branch  of  American 
Industrial  life — manufacturing,  trade,  transporta- 
tion on  land  and  sea.  business  and  engineering, 
in  all  of  their  subdivisions,  will  be  represented  at 
this    exposition.      Exhibits    from    Europe    and    other 


Atlas   Ball   Co.,   203   Glenwood   Ave.,    Philadelphia, 
first    Pa.      Cireiiliir    of    Atlas    ball    gages    for    measuring 
dealt    with,    after   which    the    gas   engine  'fircls,    tlie    internal  'lin^'t'-rs  ranging  from  _^i74ln<^h  U)_2  Inclu^ 
mechanism    of    the    gas    engine    and    tho    various    de 


diameter,      Tlie    gages    consist    of    steel    balls,    guar- 
anteed  accurate   witliin    0,0001    Inch    and    electrically 


welded  to  suitable 
nished  in  various 
wants  of  users. 


gage 


■ding     to    tlic 


section    and    Year 


Michigan     College     of     Mines, 


1012  1913     and 


Houghton,     Mi' 
announcement 


Head<|uarters    j,^^    engine.       Besides    the    descriptive 

New   York  City.     ^^^^^   ^^   design,    about   fifty    pages   of    the   book   are  courses    for    1913-1914.      The    book,    comprising    i:^0 

devoted    to    the    operation    and    testing    of    gas    en-  pages,   gives  a  mass  of   information   for  prospective 

gines,   and   suggestions  are  also  given   for  selecting  students,    and    a    program    for    the    year    1913    and 


to   fit   the   requirements   of    the   buyer. 

NEW  CATALOGUES  AND 
CIRCULARS 


1914.  Complete  information  is  contained  regardng 
admission  to  the  college,  either  on  certificate  from 
accredited  schools  or  by  examination. 

Lapointe  Machine  Tool  Co.,  Hudson,  Mass.  Bul- 
letin No.  13  illustrating  and  describing  the  La- 
pointe   broaching    machines,     and    giving. 


included. 


LUIS    eiou.s.iiu.i        .:.vu.u..=    ..^^    ^M.-,^.    „....    Ohio   Valley   Pulley  Works,    Maysville,    Ky.      Card    jj^^      ,j,,ief     descriptions    of     work    done     on     these 

foreign    countries    will    be    admitted    free    of    duty  advertising    "Limestone"    pulleys.                                         machines,     the    descriptions    being    illustrated     both 

by    special    act    of    Congress.       European    employers  T.    W.     G.    Cook,    88-90    Walker    St.,    New    York    with    halftones    and    line    engravings.      Many    mter- 

have   cut   their   accident   and   death   rate   in    half   by  city       Circular  advertising   presses,   dies,   molds  and    esting    illustrations    of   broaching   operations    of    dif- 

a  persistent  campaign  of  safety.     There  are  twenty-  patterns.                                                                                          fieult    work    are    shown,    and    a    table   of    dimensions 

one  museums  of  safety  in  Europe,  and  all  these  will  production    Engineering    Co.,    1716    Spring    Gardgn    of    Lapointe   standard    cutter    1 

contribute   to   the  American   Exposition.  g^     Philadelphia,  Pa.    Circular  advertising  structural        -              —    .  . 

NEW  BOOKS   AND  PAMPHLETS  ''^oc^^Z"  C  works,      Rockford,      111.        Folder 

Reinforced     Concrete    Wall     Footings    and     Column  advertising    high-duty    R»''\f°'^^,  P"°;;'J    Pf.^f  ^.X? 

Footings.       By    Arthur     N.     Talbot.       Published  illustrating  the  company  s  patented  automatic  brake. 

by    the    University    of    Illinois,    Urbana,    111.,    as  h.    Bickford    &    Co.,    Lakeport.    N.    H.      Circular 

Bulletin    No.    67.      Price,    50   cents.  illustrating      and      giving      general      dimensions      of 

Progress  Reports  of  Experiments  in  Dust  Prevention  motor-driven     boring     and     turning     mills     in     from 


and  Road  Preservation,  1912,  51  pages,  6  by  9 
inches.  Published  by  the  U.  S.  Department  of 
Agriculture,  Washiugtou,  I).  C,  as  Circular 
No.    99. 

Investigations  of  Detonators  and  Electric  De- 
tonators. By  Clarence  Hall  and  Spencer  P. 
Howell.  73  pages,  6  by  9  inches.  Illustrated. 
Published  by  Department  of  Interior,  Bureau 
of  Mines.    Washington,   D.   C,   as   Bulletin   59. 

First  Series  of  Coal-Dust  Explosion  Tests  in  the 
Experimental  Mine.  By  George  S.  Rice,  L.  M. 
Jones.  J.  K.  Clement  and  W.  L.  Egy.  Pub- 
lished by  the  Department  of  the  Interior, 
Bureau  of  Mines,  Washington,  D.  C,  as  Bul- 
letin   No.    56. 

The   Determination    of   Internal   Temperat 

in    Concrete    Arch    Bridges,      By    C.    S.    Nichols 


-foot  sizes. 


Garvin  Machine  Co.,  Spring  and  Varick  Sts., 
New  York  'City.  Catalogue  illustrating  and  giv 
ing  the  dimensions  of  wrenchless  eimcks.  In  addi- 
tion, the  catalogue  contains  a  number  of  ilustra- 
tious  with  accompanying  description  relating  to 
the  operation  of  Garvin  turret  machinery.  The 
chucks  are  operated  on  two  systems:  compressed 
air  and  spring  power.  The  air  system  is  recom- 
mended as  being  the  most  powerful  and  convenient. 

Suspension    Roller    Bearing    Co.,    Sandusky,    Ohio. 


Adolph  Muehlmatt,   lifth  Ave.    and   Elm   St.     Cm-    f,^^^^  illustrating     and     describing    Boyer 

nnati.     Ohio.       Circular    of    the     _«,«?__""  ,''"^f    pension    ball    bearings.      The    catalogue    contain 


for  tool-makers,   die-sinkers,   stamp-cutters 
akeri 


pension 

description    of    the    method    of   construction   of    tin 

bearings,      calling     attention     to     their     advantnj 


Sprague    Electric   Works   of    General   Electric    Co,,    ^^^     tt,e    particular    services    for    which     they     are 
527-531    West    34th    St.,    New    York    City.      Bulletin    suited.      It    also    illustrates    hangers    provided 


these  ball  bearings  and  gives  tables  and  dimeiisjims 
and  load  capacities  of  bearings  for  combined  radial 
and   thrust  loads  as   well  as   for  plain   and  grooved 


tor-driven     exhaust    fan    outfits    with    direct- 
and    alternating-current    motors. 

Chicago    Pneumatic    Tool    Co.,    1010    Fisher    Bldg., 
Chicago,    111.      Bulletin    E-29    (superseding  E-24)    and    ball    thrust    bearings. 

.14-B  on  Duntley  electric  grinders,  heavy-duty  Standard  Electric  Tool  Co.,  Cincinnati,  Ohio. 
portable  type  and  "Chicago  Pneumatic"  power-  Bulletin  U8,  superseding  Bulletin  U7  on  standard 
driven    compressors,    respectively.  high-power  universal   portable   electric   drills   operat- 

George    Von    Rottweiler,    chief    engineer.    Western    ing  on   both   direct   current   and   alternating   current. 
Range    ^j       ,  pro.Uicts  Co.,  Inc.,  Waterloo.  Iowa.     Pamphlet    These  drills  can    run    from   a   lamp   socket   or  power 
,«    -  «    ,"'      o    entitled    "Draftsmanship    and    Mechanical    Engineer-    circuit,    using    either    alternating    or    direct    eurrent 

and    C.    B.    McCuUough.      101    pages,    6    by    9    ^^„    advertising    correspondence    school    course    in    of    the    same    voltage.      It    is    claimed    that    they 
inches.      Published    by    the    Iowa    State    College    ""jV,  ' "  ,  ,L^„Tn<»  operate     satisfactorily     on     low     frequency     circuits 

of  Agriculture  'and  Mechanic  Arts,  Ames,   Iowa,     mecnanicai  drawing,  ... 

as    Bulletin    No, 


Brown    Hoisting   Machinery    Co.,    Cleveland,    Ohio. 


from    0    to    60    cycles 
change    in    winding. 


thout    any    special    feature 
These    electric    drills    are 


Theory   of   Loads   on   Pipes,  in  Ditches   and_Tests   of    ^ataiogiu.   K     19Li,   ''^J^Z^^^^i^l 'ZT.^^rnZer-    ^-"-'''^  J°     ^^^     ^'^^•.-^^"15     ^/^??f''^ 


inch 


inch, 


Cement    and    Clay    Drain    Tile    and    Sewer    Pipe,  with    grab    bucket.      The    catalogue    contains   numer^  ^^^^,                        ^,. 

Bv  A    Marston  and  A,  O,   Anderson,     LSI  pages,  ous    illustrations     showmg     the    application    of     the  ^pectively. 

6  "by    9    inches.      Published    by    the    Iowa    State  crane  in  various  industries.  ^^^^     ^ 

College     of     Agriculture     and     Mechanic     Arts,  James    Rees    &    Sons    Co.,    Pittsburg,    Pa.,    builder  catalogue  io"A  of  I".  "s7  <& 'w.'  tinsmiths'    t()Ols  and 

Ames.    Iowa,    as    Bulletin    No.    31.  of    engines,    boilers    and    steamboats.      Catalogue    of  maeiijnes_       comprising      squaring      shears,       curved 

Legal    Specifications    for    Illuminating    Gas,      B^    E.  the    various    products    of    the    company,    showing    in-  g^pgrs,     'slitting      shears,      scroll      shears,      parallel 

B,    Rosa    and    R,    S.    McBride.      31    pages,    7    by  teresting    illustrations    of    the    development    of    river  shears,    circular  shears,    cornice  brakes,    folding  ma- 

10    inches.      Published    by    Department    of    Com-  steamboats  in  the  United  States.  chines,    forming   madiines,    brace   and    wire   benders, 

merce,    Washington,    D.    C.    as    Bulletin    No.    14  Chicago    Pneumatic    Tool    Co.,    Fisher    Bldg..    Chi-  grooving    machines,    turning    machines,    burring    ma 

of    the    Technologic    Papers    of    the    Bureau    of  ^           j,,       Bulletin   No.   34R  on   enclosed   self-oiling,  chines,     wiring     machines,     elbow-edging     machines 

Standards.      S.W.   Stratton,   director.  single-stage,     steam     and     belt-driven     compres-sors. 

Determination    of    Phosphorus    in    Steels    Containing  Also    Catalogue    No.    43    illustrating    and    describing 

Vanadium.      I'.y   J.    R.    Cain   aiid    F,    H.    Tucker.  "Rockford"   railway  motor  cars. 

National    Tube    Co.,    Frick    Bldg.,    Pittsburg,    Pa, 
Booklet 


7    by    10    inches.      Published    by    the 
Deparfment    of'  Commerce.    Washington,    D.    C, 
as   Bulletin    No.    24   of   tlie   Technologic   Papers 
of   the   Bureau   of   Standards.     S.    W.    Stratton, 
director. 
Logarithms    for    Beginners.      By    Charles    N.    Pick- 
worth.       49    pages,    4%     by    714     inches.       Pub- 
lished  in  America  by  the  D.  Van   Nostrand   Co., 
New   York   City.      Price,    50  cents. 
This   little   book   gives   a   more   detailed   and   prac- 
tical   explanation    of    logarithms    and    their    various 

applications    than    is    to    be    found    in    most    mathe-    teature...  „,„,„,.    „k-  j 

matical  text-books.  The  present  edition  is  the  U.  S.  Electrical  Mfg.  Co,,  4o9-461  East  Ihird 
fourth  and  a  table  of  hyperbolic  logarithms  has  St..  Los  Angeles.  Cal.  Bulletin  "A"  illustrating 
been    added    which    will    make    the    work    of    still    and    describing    type    "FR"    constant    speed    poly 


Peck,    Stow    &    Wilcox    Co.,     Southington,     Conn. 


setting  down  machines,  beading  machines,  swages, 
stovepipe  crimpers  and  headers,  corrugating  ma- 
chines, gutter  machines,  double-seaming  machines, 
elbow  seam  closers,  tucking  machines,  punches, 
wire  feed  and  cutter,   tinners'  hand  shears  or  snips, 
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tongs,    cross-lock    seamcrs,    hammers,    soldering    cop- 
pers,  etc. 


tees,    boiler    couplings,     ball    Joints,    boiler    fittings, 
brass   cocks,    check   valves,   globe   valves,   etc. 

Duryea  Motor  Co.,  Saginaw.  Mich.  Leaflet 
containing  testimonials  from  various  users  of  the 
company's  product,  and  also  a  number  of  reprints 
from    various    publications    bearing    on    the    subjects 


TRADE  NOTES 

Benson  Brothers,  ol-.'.l  Druitt  St.,  Sydney.  Austra- 
dealers    in    American    tools,    would    like    to    re- 


110m    vuiioiis    iiuuiiiui.v,...,    .„,.....(,  ^..    ......    „...,.,.^-.,    jj^     dealers    in    American    tools,    would    like 

of     the     two-cycle     motor,     air-cooling     and     similar    ^^.^^      catalogues      from      American      machin 


tool 


greater    value. 


phase    induction    motors   from 


to    15    horsepower. 


The  Boy  Mechanic.      469  pages.   1%  by  m  inches.    Al.o    circular    showing    in    line    engravings    the    de- 


800     illustrations.     Published     by     Popular     Me- 
chanics Co.,  Cliieago,  111.     Price  $1.50. 
This  work   for  boys,   amateurs   and   all   interested 
in    construction    and    operation    of    machinery,    scl- 


n  of  the  type   "FR"   motor. 


builders    who   arc   not    represented 

Ferraoute    Machine    Co.,    Bridgeto 
brated    its    semi-centennial 

party    given    by    President    Oberlin    Sniitli    and    w 
at   their  home    "Lochwold"    adjoining    the   works. 

Goldschmidt  Thermit  Co.,  90  West  St..   New  York 


Australia. 

J.,    celc- 
August    10    by    a    garden 


Dodge  Mfg'.  Co.,  Mishawaka,  Ind.  Catalogue  D-Z  City,  announces  that  the  San  Francisco  office  of 
inteniied  for  the  company  has  been  removed  from  4.12-430  Fol- 
finishcd     and 


Dodge-Zimmer    conv 
cal     transportatii 


St.   to  329.1.13  Folsom  St. 
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WORK  HOLDING  ARBORS  AND  METHODS  FOR  TURNING  OPERATIONS 


A  TYPICAL  COLLECTION  OF  DEVICES  ESPECIALLY  DESIGNED  FOR  HOLDING  WORK  IN  THE  FAY  AUTOMATIC  LATHE 

like  the  care  that  can  hr  (ioiie  by  a  ilcsiBncr  especially  detailed 
to  do  this  work. 
Therefore,  it  Is  becoming  generally  recognized  that  in  order 


THE  developments  In  the  design  of  machine  tools  during 
the  last  ten  or  fifteen  years  have  brought  these  ma- 
chines to  a  high  degree  of  perfection.  Many  are  pro- 
vided with  features  which  make  great  precision  possible,  and 
a  workman   who   understands  how   to  get  the   most  out  of 


to   take   advantage   of   the    full   capacity   and   adaptability   of 
modern  machine  tools,  it  is  necessary  that  the  work-holding 


Fig.  1.     Rear  View  of  Head  End  of  Fay  Automatic  Lathe 

one  of  these  modern  machine  tools  can  produce  very  accurate 
work.  It  should  be  remembered,  however,  that  no  matter 
how  accurate  and  how  well  adapted  to  rapid  production  the 
machine  may  be,  if  the  methods  of  holding  the  work  are  not 
equally  well  thought  out  there  is  comparatively  little  gained. 
As  a  matter  of  fact,  this  point  is  neglected  in  a  great  many 
machine  shops.  In  a  few  Instances,  we  find  planning  depart- 
ments   and    efficient    tool-designing    departments    where    the 


-sectional    View    of    Fay    Automatic    Lathe 


and  machining  methods  be  worked  out  by  designers  of  equal 
ability  to  those  who  actually  design  the  machine.  In  the 
following  article  a  few  methods  will  be  shown  for  holding 
different  classes  of  work  for  turning  and  facing  operations 
in  the  lathe.  The  arbors  and  devices  shown  were  designed 
under  the  direction  of  Mr.  Ralph  E.  Flanders  of  the  Jones 
&  Lamson  Machine  Co.,  Springfield,  Vt.,  for  use  in  the  Fay 
automatic  lathe;   but  as   far  as  the  methods  for  holding  the 


Fig.    3. 


Half-bushings    to    be    machined    and    Arbor    used   for   holding 
them    while    turning    Outside 


Fig.    4.      Tools   illustrated   in   Detail   in   Figs.    3   and   6   set 
Automatic  Lathe 


Fay 


methods  and  appliances  to  be  used  In  manufacturing  are 
carefully  considered.  In  the  majority  of  shops,  however,  the 
workmen,  or  at  best  the  foremen,  are  left  to  devise  for  them- 
selves the  methods  by  which  the  work  is  to  be  held  In  the 
machines.  In  the  few  cases  where  the  workman  is  unusually 
Ingenious,  this  may  be  of  advantage,  but  it  is  seldom  pos- 
sible for  the  man  at  the  machine  to  consider  both  the  ac- 
curacy required  and  the  rapidity  of  production  with  anything 


work  are  concerned,  they  may  be  employed  with  equal  ad- 
vantage in  any  engine  lathe,  and  are  therefore  capable  of 
wide  application.  The  tooling  arrangements  shown  in  each 
case  are,  of  course,  especially  adapted  to  the  Fay  automatic 
lathe  with  its  front  and  rear  tool-holders,  but  by  means  of  a 
special  tool-block  many  engine  lathes  could  be  rigged  up  to 
perform  the  work  in  a  similar  manner.  These  tooling  ar- 
rangements will  probably  suggest  other  machining  methods. 
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Principles  of  ArraiiK-ement  of  the  Fay  Automatic  Lathe 

In   order   to   make   the   i'ollowiiiK   article   Intelligible   In   bo 

far  as  the  arrangement  of  the  tools  Is  concerned,  It  will  be 

necessary    to    refer    briefly    to    the    construction    of    the    Fay 

automatic  lathe.     (A  general  description  of  this  machine  was 
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Fig.  6.     Tool  Arrangement  for  turning  Half-bushings  shown  in  Fig.  3 

published  in  the  June,  1909,  number  of  Machinery.)  The  line 
engraving  Fig.  1  shows  a  rear  view  of  the  head  end  of  the 
machine;  Fig.  2  shows  a  sectional  view.  The  main  or  work- 
spindle  is  driven  by  worm  gearing  from  a  cone  pulley  mounted 


Arbor  for   turning  Tapered  Bushings  and  Work  for   which  it 
was   designed 

at  right  angles  to  it.  A  series  of  cams  is  provided  for  con- 
trolling the  cutting  tools,  and  by  means  of  a  clutch  mechan- 
ism operated  by  adjustable  dogs,  the  cam-shaft  may  be  given 
a  slow  feeding  movement  or  a  rapid  idle  movement  over  any 


nn 
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Fig.    9.     Finishing    Tool    Arrangement    for    Bushings    shown    in  Fig.  7 

portion  of  the  periphery  of  the  cam.  Two  heavy  bars,  A  and 
B.  extend  the  full  length  of  the  machine  and  on  these  the 
various  carriages  and  tool-holders  are  mounted.  Each  of  these 
bars  is  controlled  by  a  cam  both  as  regards  the  longitudinal 
and   the   rocking   movement   about   their  axes.     The   rocking 


movement  of  the  front  tool-holder  C  is  caused  by  templets 
or  cam  surfaces  on  the  slide  or  former  bar  at  the  front  of 
the  bed  on  which  the  outer  end  of  the  carriage  rests.  These 
templets  may  be  given  any  desired  shape  which  will  be 
copied    by    the    tool    as    the    carriage    is    fed    longitudinally. 


I 
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Fig.   e.     Method  of  holding  Tapered  Bushings  shown  in  Fig.   7 

The  carriage  may  also  be  held  stationary  and  the  former 
bar  carrying  the  templet  may  be  fed  to  the  right  or  left, 
thereby  causing  the  tool  to  feed  directly  in  or  out  at  right 
angles  to  the  axis  of  the  work.     The  main  tool  bar  is  operated 


Fig.    8.     Tools    shown 


Detail   in   Figs. 
Automatic  Lathe 


and  7,    set   up   on   Fay 


longitudinally  by  an  internal  cam  surface  within  the  cam 
drum  shown  to  the  right  in  Fig.  1,  and  the  tool  slide  at 
the  rear  is  rocked  by  a  cam  beneath  the  headstock.  It  will  be 
understood  from  this  description  that  the  front  tool-block  0 
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SECTION  AT  A-A 


Fig.    10.     Arbor   for  holding  Tapered  Bushings   with   Hough   Ends 

is  especially  adapted  to  straight  turning,  taper  turning  and 
forming  operations,  while  the  rear  tool-holder  D  is  intended 
for  operations  requiring  the  tool  to  be  fed  in  toward  the 
center  of  the  work  after  which,  of  course,  the  tool-bar  can 
be  fed  longitudinally  for  ordinary  straight  turning  operations. 
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Arbors  for  Holdlnt;  Bushintfs  made  In  Halves 
Tlif  arbor  shown  in  Fig.  3  is  used  for  holding  the  type  of 
half-bushings  illustrated  while  turning  the  outside.  When 
performing  this  operation,  it  is  necessary  that  the  bushings 
be  so  held  that  the  parting  line  comes  exactly  in  the  center, 
80  that  the  two  halves  are  interchangeable.  At  the  same 
time,  they  must  be  held  so  that  the  outside  will  be  true  with 
the  inside,  which  has  already  been  finished  by  a  formed 
convex  milling  cutter.  When  the  inside  has  been  finished, 
the  two  halves  are  clamped  to  an  arbor  and  the  ends  are 
finished  to  a  beveled  surface  by  a  hollow  mill.  The  half- 
bushings  are  then  ready  to  be  placed  on  the  arbor  shown  in 
Figs.  3  and  5,  where  they  are  held  in  place  by  beveled  collars 
slightly  corrugated  on  the  tapered  surfaces  to  form  an  ef- 
fective drive.  By  holding  the  bushings  in  this  manner  the 
whole  of  the  outside  can  be  finished  at  one  setting.  The 
rear  tool-block  carries  the  roughing  tools  and  is  first  fed 
inward  in  the  direction  of  arrow  A,  Fig.  5,  and  then  to  the 
left  in  the  direction  of  arrow  B.    The  roughing  cut  is  divided 
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Fig.    11. 


Turning    Work    carried    on    Arbor    passing    through    Square 
Broached  Hole 


between  the  tools  C,  D,  N,  and  0,  so  that  the  tool  slide  needs 
to  feed  from  E  to  F  only  in  order  to  complete  the  roughing 
cut.  The  tool  N  roughs  out  the  top  of  the  shoulder  on  the 
bushing,  while  the  tool  O  roughs  out  the  part  of  the  bushing 
to  the  right  of  the  shoulder. 

The  finishing  tools  are  held  in  the  front  tool-holder.  Tool 
H  is  first  fed  in  the  direction  of  arrow  G.  finishing  one  end 
of  the  bushing,  and  then  tool  K  is  fed  in  the  direction  of 
arrow  L  to  finish  the  other  end  of  the  bushing;  at  the  same 
time,  tool  M  finishes  the  collar  or  shoulder  shown.  The 
roughing  is  entirely  completed  before  the  finishing  cut  be- 
gins.   The  finishin-g  cut  on  the  long  surface  to  the  left  on  the 


in  halves  as  In  the  preceding  case.  Is  rough.  The  Joint 
between  the  two  halves  must,  however,  come  exactly  in  the 
center  of  the  finished  bushing  so  that  the  two  halves  may  be 
interchangeable.  The  first  operation  is  to  plane  the  joints; 
then  the  two  halves  are  clamped  together  and  the  ends  are 
finished    by    a    bol 


Fig.    12.      Square   Arbor    for    carrying    Work    with   a   Square   Broached 
Hole 

bushing  is  done  by  one  tool  K  and  not  by  two  tools  as  in  the 
case  of  the  roughing  cut,  because  if  two  tools  were  used  for 
finishing  it  would  be  difficult  to  avoid  a  slight  mark  on  the 
turned  surface  at  the  point  where  the  two  cuts  meet.  Fig.  4 
shows  the  work  and  tools  as  arranged  in  the  machine. 

In  Fig.  6  is  shown  an  arbor  used  for  holding  a  tapered 
bushing  while  finishing  the  outside;  the  bushing  is  shown  in 
Fig.  7.  and  Fig.  8  shows  the  work  and  tools  set  up  in  the 
machine.    In  this  case  the  hole  in  the  bushing,  which  is  made 


oOooQo 


low  mill  to  form 
a  bevel  bearing  for 
the  clamping  col- 
lars of  the  arbor. 
When  milling  the 
ends, the  joint  must 
be  held  central  in  a 
jig  especially  de- 
signed for  the  pur- 
pose. The  half- 
bushing  is  then 
clamped  on  the 
arbor  shown  in 
Fig.  7,  the  beveled 
surfaces  of  the  col- 
lar and  shoulder 
holding  it  true.  Fig.  6  shows  the  arrangement  of  the  rough- 
ing tools,  the  arrows  indicating  the  direction  In  which  they 
are  fed.  The  front  and  rear  tools  are  in  action  simulta- 
neously. The  front  tools  are  guided  by  a  taper  former  on 
the  former  bar.  In  the  roughing  operation  the  small  surface 
at  A  will,  of  course,  be  turned  on  a  taper,  but  this  will  be 
corrected  by  the  finishing  operation,  the  tooling  arrangement 
for  which  is  shown  In  Fig.  9.  In  this  case  the  tools  in  the 
back  tool-holder  finish  the  short  taper  on   the  shoulder  and 


V'lchtnrry 


Fig.    13. 


Blank  held   on  a  Square  Arbor 


Fig.    14.     Turning   Work    carried    on   a   Square    Arbor   in    a    Fay 
Automatic  Lathe 

the  top  of  the  projection.  The  long  taper  surface  of  the 
bushing  is  finished  by  the  tool  held  In  the  front  tool-holder. 
Arrangements  are  made  for  relieving  the  tool  on  the  return. 
Fig.  10  shows  another  tapered  bushing  made  In  halves, 
which  is  turned  on  the  outside  before  the  inside  is  finished. 
Here  the  ends  are  not  finished  because  other  means  are  avail- 
able for  holding  the  work  so  as  to  locate  the  joint  in  the 
center  of  the  finished  bushing.  There  are  lugs  on  the  inside 
of  one  of  the  half-bushings,  which  bear  against  shoulders  on 
the  arbor,  as  shown  by  the  section  to  the  left.  After  the  two 
halves  are  finished  by  planing,  the  half  provided  with  the 
lugs  Is  first  placed  on  the  arbor  so  that  the  lugs  bear  against 
these  shoulders,  which  insures  a  correct  location.  As  the 
ends  are  rough,  the  clamping  arrangements  must  be  made  to 
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take  caro  of  any  adjustnu-nt  nocossary  to  provide  a  lull  bear- 
ing. A  bushlnK  ('  is  therefore  provided  within  which  slide 
two  half-bushings  D,  operated  by  adjusting  screws.  By 
means  of  these  screws  each  half  of  the  bushing  to  be  turned 


motion.  An  Illustration  of  the  piece  of  work  and  the  arbor, 
also  showing  the  work  in  place  on  the  arbor,  is  given  In 
Fig.  12.  The  tools,  as  Inserted  In  their  respective  holders, 
are  shown  in  place  on  the  machine  In  Fig.  14. 
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Fig.    15.      Example  of  Work  held  on  Expanding  Bushing 

can  be  clamped  tightly  against  the  collar  at  the  other  end 
of  the  arbor;  at  the  same  time  the  joint  In  the  center  will 
be  held  in  correct  relation  to  the  center  of  the  arbor.  The 
rougliing  cut  is  divided  between  the  two  tools  in  the  rear  tool- 


Fig.    16.     Another   Method   of   clamping   Work   on   Expanding   Bushing 

Fig.  13  shows  a  simple  method  for  holding  a  gear  blank 
with  a  square  hole.  The  hole  in  the  blank  is  first  bored, 
after  which  the  piece  is  roughed  all  over  except  on  the  large 
diameter  and  on  the  face  next  to  it,  as  it  is  held  by  these 


Fig.     17. 


Combination    Threaded    and    Expanding    Arbor    for    holding 
Shrapnel   Shell   in   Lathe 


Fig.    18. 


Tool    Arrangement    for    turning    Shrapnel    Shell    Point    and 
knurling  Groove  at  Closed  End 


holder  and  the  finishing  is  done  by  the  tool  in  the  front  tool- 
holder.     Only  the  short  surface  from  £  to  F  is  finished. 
Holding-  Work  with  Square  Holes 
A  piece  of  work  with  a  square  broached  hole  by  which  the 


surfaces  in  the  turret  lathe.  Then  the  hole  is  broached,  two 
keyways  being  provided  at  the  same  time,  after  which  the 
piece  is  placed  on  the  arbor,  the  keys  being  driven  in  just 
tight  enough  to  hold  it  in  place.     The  tooling  arrangement 


Fig.  19.     Arbor  for  holding  Pistons  to  be  turned 

piece  is  held  on  a  square  arbor  is  shown  in  Fig.  11.  In  this 
case  the  cutting  is  all  done  in  one  direction  so  that  it  is 
unnecessary   to   provide   for  clamping   the   work   for   endwise 


Fig.    20.      Method    of   supporting   Pulley   from   Inside   while   turning 

used  for  finishing  the  surfaces  is  shown  in  the  illustration. 

When  a  piece  of  work  is  to  be  finished  on  the  Fay  automatic 
lathe,   or   in   any  lathe  with   multiple   tools  and    fixed  stops. 
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it  is  necessary  that  the  endwise  location  of  the  work  be  always 
the  same;  hence  when  worlt  witli  a  round  hole  is  to  be  fin- 
ished, it  cannot  be  hold  on  an  ordinary  arbor  with  a  slight 
taper  unless  the  hole  is  so  accurately  finished  that  the  piece 
will  come  to  a  driving  fit  at  a  given  place  on  the  arbor, 
in  which  case  the  point  to  which  th'e  work  is  to  be  driven 


Example    of    Arbor    desigrned    to   hold   Two   Pieces   of    Work 
at    One    Time 

may  be  determined  by  means  of  a  simple  gage  whicli  acts  as 
a  stop.  As  a  matter  of  fact,  some  firms  make  it  a  point  to 
machine  the  holes  in  work  of  this  kind  so  accurately  that 
the  work  can  be  driven  onto  an  arbor  and  come  to  a  driv- 
ing fit  at  a  given  point.  This  can  almost  alw-ays  be  done 
with  bronze  bushings,  as  there  is  enough  elasticity  in  this 
material  to  permit  the  pieces  to  be  forced  down  to  a  certain 
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Fig.    22. 


Example  of  Two  Pieces  clamped  on  Arbor,  illustrating  Use 
of  Spacer 


position.  With  this  method  of  holding,  both  ends  of  the  work 
can  be  faced,  as  there  are  no  clamping  arrangements  to  ob- 
struct the  path  of  the  tools. 

Holdintr  Work  by  Means  of  Expanding  Bushings 
One  of  the  simplest  methods  for  holding  work  with  a  fin- 
ished hole  is  by  means  of  expanding  bushings.  This  method 
makes  it  possible  to  chuck  the  hole  in  a  drill  press  and  still 
hold  it  at  a  given  position  on  an  arbor  without  obstructing 
the  ends  of  the  work,  and  in  such  a  way  that  both  ends  of  the 
•work  can  be  faced.  In  the  case  shown  in  Fig.  15  the 
hole  was  too  long  to  fit  a  split  bushing  the  entire  lengtli, 
as  the  thickness  of  the  bushing  would  have  been  rather  ex- 
cessive at  one  end,  or  else  the  taper  would  have  had  to  be 
made  too  small;  therefore  part  of  the  arbor  is  turned  straight 
and  to  fit  the  hole  in  the  gear  blank  to  be  turned.  In  order 
to  insure  that  the  piece  be  placed  in  the  same  position  longi- 
tudinally each  time,  a  gage  bushing,  an   end  view  of  which 


is  shown  in  the  lower  left-hand  corner  of  the  illustration,  is 
used  to  gage  distance  .1.  The  piece  of  work  is  dropped  onto 
the  arbor  and  secured  loosely  against  the  gage;  then  the 
gage  is  withdrawn  and  the  nut  is  tightened  to  hold  the  work 
firmly  in  place.  The  arrangement  of  the  tools  for  finishing 
this 'piece  is  clearly  indicated  in  the  illustration. 

In  Kig.  16  is  shown  another  example  of  an  arbor  for  clamp- 
ing work  by  means  of  a  split  bushing.  The  work  here  shown 
is  an  armature  bearing  box.  No  gage  is  necessary  in  this 
case,  as  the  work  is  located  by  a  shoulder  at  one  end  of  the 
arbor,  only  one  end  of  the  work  being  faced  off.  The  rough- 
ing is  done  by  the  tools  in  the  rear  tool-holder  and  the  fin- 
ishing by  the  tools  in  the  front  holder.  Another  interesting 
method  of  holding  work  while  machining  is  shown  in  Fig. 
17.  The  work  here  shown  in  position  on  the  arbor  is  a 
shrapnel  shell.  The  work  is  threaded  on  the  inside  at  one 
end  and  can  thus  be  screwed  onto  a  threaded  portion  of  the 
arbor.  The  end  of  the  arbor  is  split  and  provided  with  an 
expander.     The  rear  tool  slide  holds  the  roughing  tool  which 


Fig.    23. 


Two    Pieces    of    Work    on    Arbor   mounted    in    Fay 
Automatic  Lathe 


faces  the  end,  and  also  a  forming  tool  which  comes  Into  a 
surface  free  from  scale  that  has  been  roughed  off  by  one  of 
the  tools  in  the  front  slide.  The  direction  of  the  cut  of 
the  tools  in  the  front  slide,  first  inward,  then  parallel,  and 
then  slightly  outward,  is  shown  by  the  arrow.    Fig.  18  shows 


projab^D 


Fig.    24. 


A   Simple   Case   of   Two   Pieces   of   Work   held   on  an   Arbo 
with  Spacer  between  them 


the  arrangement  of  the  tools  for  roughing  and  finishing  the 
tapered  end  of  the  shell  and  for  knurling  a  groove  at  the 
closed  end.  In  this  case  a  special  grooved  former  must  be 
used  in  place  of  the  taper  attachment  of  the  machine  at  the 
rear.  When  the  front  tool  at  the  left  has  completed  Its  cut 
the  finishing  tool-holder  drops  in,  permitting  the  tool  to  the 
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riKlit  to  ptTforiii  the  kmirliiiK  oponition.  In  this  case  a 
former  is  clanipod  to  the  former  bar  of  the  machine. 
Supporting-  Thin  Work  from  the  Inside 
The  most  interesting  holders  for  worlt  that  is  to  be  ma- 
chined in  the  lathe  are,  perhaps,  those  that  arc  arranged 
to  support  thin  worlt  from  the  inside.  In  Fig.  19  is  shown 
one  example  of  a  piston  held  by  an  equalizing  arrangement. 
This  arrangement  is  applicable  only  to  pistons  which  are 
not  to  be  ground.  The  usual  method  is  to  bore  a  hole  for 
a  short  distance  inward  at  the  end  of  the  piston  and  then 
drill  the  wrist-pin  hole.  The  bored  portion  is  used  for 
locating  the  work  in  position  by  means  of  a  stud  through 
the  wrist-pin.  The  method  shown  in  the  present  illustration, 
however,  permits  the  work  to  be  done  in  one  operation  with- 
out any  counterboring,  and  with  the  assurance  of  an  even 
thickness  of  metal  all  around  the  piston.  One  end  of  the 
piston  is  centered  in  a  centering  machine.  If  the  piston  is 
heavy  it  may  be  held  by  the  outside  during  this  operation. 
If  the  metal  is  thin,  it  is  preferable  to  center  it  with  reference 
to  the  inside,  holding  the  work  in  a  jig  like  the  fixture  used 
in  the  machine.  The  holding  device  consists  of  three  plungers 
A  at  each  end  of  the  piston,  which  slide  in  slots  cut  in  the 
head  of  bolt  B  and  in  collar  C,  and  which  thus  both  center 
the  work  and  support  it  on  the  inside.  In  the  case  of  small 
pistons  only  two  plungers  are  used  at  the  closed  end,  because 


A 


Fig.  25.     Another  Example  of  Use  of  Spacer  between  Two  Pieces  held 
on   the    Same    Arbor 

there  is  not  enough  room  for  three  on  account  of  the  bosses 
for  the  wrist-pin.  The  bolt  with  the  tapered  slot  is  tightened 
by  means  of  a  nut  having  a  slot  in  it,  which  can  be  reached 
from  the  end  of  the  arbor  when  the  fixture  is  taken  out  of 
the  machine,  by  means  of  a  special  screwdriver.  The  tooling 
arrangement  shown  in  the  illustration  is  that  provided  for 
roughing  the  piston.  The  two  tools  in  the  front  holder  divide 
the  roughing  cut  between  them  so  that  the  feed  motion  needs 
to  be  only  one-half  of  the  length  of  the  piston. 

Fig.  20  shows  a  method  used  for  supporting  the  overhang- 
ing rim  of  a  long  pulley.  In  this  case  the  pulley  is  centered 
by  the  hole  which  fits  the  arbor,  and  the  support  must  simply 
act  as  an  equalizer.  As  will  be  seen,  two  floating  collars, 
A  and  B  are  provided  which  are  tapered  on  one  side.  This 
tapered  side  bears  against  pins  C  and  D.  As  the  collars  are 
perfectly  free  to  locate  themselves  with  relation  to  the  arbor, 
it  is  evident  that  the  pressure  on  the  pins  (of  which  there  are 
three  for  each  collar)  will  be  the  same,  and  there  will  be  no 
tendency  to  throw  the  work  out  of  center,  but  to  merely 
support  it  with  equal  pressure  at  the  six  bearing  points. 
Holders  for  Tw^o  Pieces  of  Work 

In  many  instances  it  is  possible  to  hold  two  pieces  on  the 
same  arbor,  thus  practically  cutting  the  time  of  machining 
in  half.  The  simplest  illustration  of  this  is  probably  that 
shown  in  Fig.  21,  where  two  gear  blanks  which  have  been 
faced  on  one  side  and  have  had  the  holes  bored,  are  clamped 
together  and  faced  on  the  other  side  and  turned  on  the  out- 


side. The  arrangement  of  the  tools  is  of  interest;  the  arrows 
shown  give  the  direction  of  the  feed  and  indicate  the  method 
of  procedure.  Fig.  22  shows  another  case  where  two  pieces 
held  on  the  same  arbor  are  machined  at  the  same  time.  A 
spacer  is  provided  between  the  two  pieces  so  as  to  locate  the 
one  to  the  right  In  position,  the  one  to  the  left  being  located 
against  a  shoulder  on  the  arbor.  In  order  to  use  this  ar- 
rangement for  location,  It  Is  necessary  for  the  work  to  have 
shoulders  finished  on  two  sides  and  also  that  the  finishing 
be  done  accurately  enough  so  that  it  can  be  used  for  locating 
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Fig.   26.     Arbor  for  holding  Two  Pieces   of  Work  which   must  bo 
supported  from  the  Inside 

the  two  pieces.  In  this  case  both  the  clamping  collar  and  the 
spacer  are  keyed  to  the  arbor  to  make  the  drive  more  positive. 
In  Fig.  23  this  job  is  shown  set  up  in  the  machine. 

In  Fig.  24  is  shown  another  case  of  clamping  two  pieces 
using  a  spacer  between  them.  It  is  evident  that  if  the  two 
sides  of  the  hubs  of  the  gear  blanks  had  not  previously  been 
machined,  this  method  could  not  be  used  as  the  gear  blank 
to  the  right  would  not  come  in  an  accurate  position  to  per- 
mit being  machined  by  the  tooling  arrangement  indicated. 

In  Fig.  25  is  shown  still  another  example  of  holding  two 
pieces  by  means  of  a  spacer.  Here  the  roughing  and  finishing 
are  done  at  the  same  time.  The  tools  in  the  rear  and  front 
holders  operate  simultaneously,  the  taper  attachment  being 
used  for  the  rear  holder.  A  taper  former  is  used  on  the  former 
bar  for  the  front  tool-holder.  Fig.  26  shows  an  especially 
interesting  arrangement  for  holding  two  pieces  and  for  sup- 
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Fig.  27.     Arbor  for  holding  Small  Flywheel  while  machining  the  Him 

porting  the  thin  walls  of  the  bushings  while  machining.  In 
this  case  the  ends  and  the  inside  of  the  bushing  are  rough. 
The  only  difliculty  that  was  met  with  was  to  machine  them 
without  distorting  them  on  account  of  the  thinness  of  the 
metal.  The  bushings  are  both  centered  and  supported  by 
the  rough  inside  surface.  For  this  purpose  bushings  B  are 
provided  on  the  arbor.  These  bushings  hold  plugs  G  which 
are    prevented    from    falling    out    of    their    seats    by    springs 
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when  the  pieces  to  be  niadiined  are  to  be  removed  from  the 
arbor.  The  arbor  itself  is  provided  with  three  Hat  spots  or 
bearings,  as  shown  In  the  sectional  view  at  the  top.  These 
act  as  cam  surfaces  when  the  arbor  is  turned  and  force  the 
plugs  outward,  thereby  centering  and  supporting  the  work 
on  the  inside.  This  arbor  shows  a  different  method  than 
those  shown  in  the  previous  examples  for  holding  two  pieces 
at  once.  Here  the  middle  portion  of  the  arbor  is  solid  and 
provided  with  three  bearing  points  on  each  side  for  the  work. 
Then  collars  are  provided  at  each  end  of  the  arbor  with  nuts 
for  clamping  the  work.  One  disadvantage  is  present  with 
this  arbor.  The  dog  at  the  driving  end  must  be  removed  to 
take  off  the  pieces  nearest  to  the  head.  In  practically  all  the 
other  cases  shown  a  driving  pin  driven  into  the  arbor  can  be 
used,  as  the  work  is  removed  in  the  other  direction. 
Method  of  Holdintr  a  Narrow  Flywheel 

Fig.  27  shows  an  interesting  method  for  holding  a  narrow 
flywheel  for  a  motorcycle  while  machining  the  sides  and  the 
face.  It  is  necessary  to  hold  this  piece  in  such  a  manner 
that  it  is  not  thrown  out  of  true  sidewise.  At  the  same  time 
the  sides  of  the  rim  must  be  left  partially  free  for  machining 
The  difficulty  of  holding  the  rim  true  is  due  to  the  fact  that 
the  hole  in  the  wheel  is  very  short  and  provided  with  a  short 
taper.  If  an  arbor  is  made  which  projects  through,  it  will  be 
so  small  in  diameter  that  it  is  likely  to  break  off  under  a 
heavy  cut,  particularly  if  threaded  on  the  end.  The  method 
by  means  of  which  this  difficulty  was  overcome  is  shown  in 
the  illustration.  The  arbor  is  made  with  a  projecting  tapered 
end  into  which  the  tail  center  enters,  and  an  equalizing  collar 
A  is  provided  which  presses  the  wheel  onto  the  tapered  end 
of  the  arbor.  One  of  the  studs  by  means  of  which  the  equal- 
izing collar  is  held  against  the  end  of  the  shoulder  of  the 
arbor  acts  as  a  drive  for  the  flywheel  by  bearing  against  a 
central  fin  of  the  drop-forging.  The  studs  pass  through  open- 
ings in  the  web  of  the  wheel. 

These  examples  indicate  in  a  general  way  the  various  types 
of  holding  devices  that  are  likely  to  be  required  in  turning 
operations.  While  they  do  not  cover  special  cases,  they  show 
principles  that  can  generally  be  applied.  It  is  apparent  that 
if  devices  of  this  kind  were  more  generally  provided,  the  full 
advantage  of  the  facilities  offered  by  modern  machine  tools 
could  be  better  realized.  In  cases  of  interchangeable  manu- 
facture, the  arbors  and  methods  of  arranging  the  tools  and 
operations  can  hardly  be  left  to  the  decision  of  each  individual 
workman,  as  there  is  much  to  be  gained  by  a  thorough  study 
of  the  subject  by  those  who  give  their  entire  attention  to  work 
of  this  character.  E.  O. 

ADJUSTABLE  FIXTURE   FOR  HOLDING 
IRREGULAR   SHAPED   WORK 

Irregular  shaped  castings  which  must  be  machined,  often 
present  no  apparently  good  means  of  holding  by  ordinary 
gripping  appliances  for  drilling,  shaping  or  milling.     An  ex- 


the  milling  machine  table  in  Kig.  1.  The  fixture  consists 
of  a  base  block  B.  which  is  T-slotted,  three  slots  radiating 
from  a  central  point.  In  each  of  these  slots  is  fitted  a  grip- 
ping dog,  illustrated  in  detail  in  Fig.  2.  The  base  block  O 
of  the  dog  is  slotted  to  receive  jaw  /),  which  Is  fulcrumed  on 
a  cross-pin.  In  the  tail  of  the  dog  is  threaded  a  set-screw  i:,', 
and  by  turning  in  this  set-screw  the  jaw  is  caused  to  "bite" 
inward  and  downward  at  the  same  time,  firmly  gripping  the 
casting  and  forcing  it  down  on  the  table.  A  back-stop  7'  is 
bolted  behind  each  dog  so  that  there  is  no  chance  for  slip- 
ping away  from  the  work. 

In  Fig.  1  an  efficient  method  of  using  this  type  of  fixture 
Is  shown.  Two  fixtures  are  in  use,  and  while  the  cut  is  be- 
ing taken   across  one  of   the  castings   the   second   fixture   is 


Adjustable    Work-holdinf    Fixture    on    a    Milling    Machine 

ample  Is  the  casting  Indicated  at  A  in  Fig.  1.  Mr.  John 
Bolard,  general  foreman  of  the  Hall  Printing  Press  Co.'s  fac- 
tory at  Dunellen,  N.  J.,  has  designed  an  adjustable  fixture  for 
holding  such  work,  and  two  of  these  are  shown  strapped  on 


Gripping    Dog    Construction 


being  loaded  and  made  ready  for  the  milling  operation. 
Similarly  when  a  cut  on  the  second  casting  is  under  way  the 
casting  previously  milled  is  removed  and  a  new  piece  in- 
serted. It  is  only  necessary  to  loosen  one  dog  for  removing 
the  work.  C.  L.  L. 

*  *     * 

"SWAT  THE  FLY"  IN  THE  DRAFTING-ROOM 

The  common  house  fly  is  becoming  recognized  as  one  of 
the  most  deadly  enemies  of  the  human  race.  He  is  a  carrier 
of  germs  of  many  diseases  and  filth  of  every  kind.  Experi- 
ments conducted  in  England  with  marked  flies  showed  that 
they  travel  long  distances  and  that  sources  of  contagion  may 
be  far  removed  from  the  homes  of  those  who  become  Infected 
through  them.  "A  single  fly  caught  in  a  refuse  can  in  a 
suburb  of  London  gave  no  fewer  than  116  colonies  of  bacteria 
and  ten  colonies  of  fungi,  the  germs  being  all  collected  from 
the  bristles  of  the  Insect's  legs  and  body  or  on  its  proboscis, 
as  gathered  while  feeding  on  the  refuse  in  the  can.  Flies 
are  active  carriers  of  tuberculosis,  ophthalmia,  anthrax 
cholera,  infantile  diarrhea,  etc."  Flies  are  pests  in  the 
drafting-room.  They  not  only  trouble  the  draftsmen,  but 
feed  on  India  ink,  and  have  been  known  to  damage  tracings 
by  sucking  up  the  inked  lines  before  they  become  dry.  An 
instance  showing  how  the  fly  may  be  responsible  for  errors 
in  dimensions  was  recently  brought  to  our  attention.  A 
drawing  had  been  made  with  the  dimensions  12",  but  when 
sent  Into  the  shop  the  dimension  had  mysteriously  changed 
to  1.2".  Investigation  showed  that  a  fly  was  responsible  for 
the  "decimal  point."  The  moral  is  "swat  the  fly"  in  the 
drafting-room,  but,  better  still,  screen  the  drafting-room  to 
prevent  fly-specked  drawings  and  to  preserve  the  health  of  the 
draftsmen. 

*  *     * 

TWENTY-FOUR-HOUR  TIME  SYSTEM 
A  twenty-four-hour  time  system  was  recently  introduced  in 
France  and  is  said  to  have  given  rise  to  some  curious  results. 
One  of  the  troubles  the  Frenchmen  have  met  with  is  the 
striking  of  the  hour.  It  is  apparently  not  practical  to  have 
clocks  strike  twenty-four  strokes  or  thereabouts  in  succession 
because  of  the  difficulty  of  counting.  Numerous  peculiar  pro- 
posals have  been  made  to  avoid  this  trouble,  for  example, 
using  a  double  chime,  one  bell  for  units  and  one  for  tens,  the 
two  bells  to  have  different  tones.  It  would  seem  that  it  would 
'bo  feasible  to  permit  the  clocks  to  continue  to  strike  in  the 
same  way  as  hitherto,  as  this  could  hardly  cause  confusion,  but 
that  does  not  seem  to  suit  the  French  time  reformers. 
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APPLICATIONS  OF  ELECTROMAGNETIC  TRIPPING  DEVICES 


MECHANISMS  WHICH  PRKVENT  DAMAOINO  MACHINES  OR  PRODUCINU  DEFECTIVE  WORK 


HY  QKORaB  M.   MIilYNOKIi)* 


111  closiBiiiiiR  autDiiuitic  iiuuliiiiory  or  auloiiiatic  foods  for 
Standard  luachiiies,  the  desigiior  ofton  faces  the  problem  of 
providing  a  suitable  device  that  will  make  his  machine  ab- 
solutely fool-proof  and  reliable.  This  is  particularly  true  in 
the  case  of  automatic  machines  where  one  operator  looks 
after  several  units.  While  it  is  not  claimed  that  purely  me- 
chanical   means   cannot   accomplish    the   same   results   which 
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PIERCED  HOLE-/ 


Fig.   1.     Cross-sectional  Views  of  Shell  before  and  after  piercing 
Primer   Hole 

are  secured  through  the  use  of  electromagnetic  tripping  de- 
vices, the  mechanisms  would  necessarily  be  so  complicated — 
as  compared  to  the  electrical  devices  described  in  this  arti- 
cle— that  they  would  be  a  source  of  endless  trouble,  if  not 
impractical.  Another  advantage  of  the  electrical  devices  lies 
in  the  fact  that  they  may  be  used  as  a  check  on  the  accuracy 
•of  preceding  operations  and  thus  avoid  finishing  pieces  of 
work  that  are  defective.  The  application  of  electricity  to 
automatic   machines  may   be   regarded   as   a  complication   in 


of  machinery;  he  will  also  appreciate  how  these  devices  put 
a  chock  on  the  operation  of  the  machines  to  which  they  are 
applied.  In  most  of  these  examples,  the  tripping  devices 
constitute  part  of  attachments  for  standard  machines  that 
were  converted  into  "automatics,"  thus  dispensing  with  the 
necessity  of  an  operator  for  each  machine.  Electricity  per- 
forms the  vital  part  of  the  work;  it  takes  the  place  of  the 
eyes  of  the  operator  and  is  far  more  satisfactory  than  eyes 
because  electricity  is  more  nearly  infallible. 

Fig.  1  shows  a  metallic  cartridge  shell  A  as  it  is  received 
by  the  machine  which  pierces  the  primer  hole,  and  a  shell 
is  illustrated  at  B  on  which  the  piercing  operation  has  been 
performed.  After  the  hole  has  been  pierced,  the  primer  is 
inserted  in  the  primer  cavity  by  the  machine.  These  opera- 
tions are  performed  on  a  standard  Waterbury-Farrel  car- 
tridge primer.  The  shells  were  formerly  placed  on  dial  pins 
by  hand  and  indexed  under  the  crosshead  for  piercing  and 
inserting  the  primer;  they  were  then  removed  from  the  dial 
pins  automatically.  An  improvement  was  made  in  the  meth- 
od of  operation  by  applying  an  automatic  feed  mechanism  to 
place  the  shells  on  the  dial  pins,  but  this  did  not  dispense 
with  the  necessity  of  an  operator  for  each  machine,  as  there 
are  three  possible  conditions  that  may  result  in  the  produc- 
tion of  imperfect  work:  First,  the  feed  mechanism  might 
fail  to  deliver  the  shell  to  the  dial  pin,  or  the  supply  of  shells 
might  become  exhausted,  while  primers  would  continue  to 
feed  and  thus  be  wasted.  Second,  the  piercing  punch  might 
break  and  the  machine  would  then  continue  to  place  primers 
in  the  cavities  of  shells  which  had  not  been  pierced,  and 
such  shells  would  obviously  be  useless.  Third,  the  primer 
feed  might  fail  to  work  properly,  or  the  supply  of  primers 
might  become  exhausted. 


CROSS  HEAD 


Fig.    2.     Tripping   Device   which    acts   in    Case    of   Failure    of 

itself,  but  this  is  far  from  being  the  case  if  these  tripping 
devices  are  properly  applied. 

The  following  examples  are  typical  applications  of  electro- 
magnetic tripping  devices  to  automatic  machines,  and  by 
studying  these  designs  the  reader  will  readily  appreciate  how 
similar  tripping  mechanisms  could  be  applied  to  other  classes 


Lehman  St.,   Dayton,   Ohio. 


Punch  to  pierce  the  Shell,   as  shown  in  Right-hand  Illustration 

The  application  of  a  suitable  electromagnetic  tripping 
mechanism  to  this  machine  now  takes  care  of  all  of  these 
contingencies.  First,  we  will  consider  the  possibility  of  the 
feed  mechanism  failing  to  deliver  a  shell  to  the  dial  pin. 
Referring  to  Fig.  3  it  will  be  seen  that  the  shells  are  car- 
ried on  index  points  of  the  dial  which  carry  them  under  the 
punch  A.     If  a  shell  is  in  its  place  on  the  dial  pin  it  con- 
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tracts  the  spring  B  when  the  ram  descends,  but  should  the 
rncchaiiism  fail  to  deliver  a  shell  to  the  pin,  the  sleeve  Gf 
passes  down  over  the  dial  pin  and  pushes  the  upper  contact  D 
of  the  tripping  mechanism  down  upon  the  lower  contact 
A'.  This  closes  the  electrical  circuit  and  stops  the  crosshead 
on  the  up-stroke.  The  contacts  are  fastened  to  the  frame 
of  the  machine  and  the  method  by  which  the  tripping  mech- 
anism operates  will  be  described  in  detail  later.  The  way 
in  whicli  the  piercing  operation  is  safeguarded  by  the  electro- 
magnetic tripping  mechanism  is  illustrated  in  Fig.  2.  The 
punch  holder  .4  is  located  at  the  index  point  immediately 
after  the  completion  of  the  piercing  operation.  If  a  shell  is 
pierced,  the  pin  B  descends  through  the  hole  in  the  shell, 
as  shown  at  the  left-hand  side  of  the  illustration;  but  if  the 
piercing  operation  does  not  take  place,  the  punch  is  held  in 
the  position  indicated  in  the  riglit-hand  illustration,  thus 
contracting  the  light  spring  C  and  throwing  the  lever  D 
against  tlie  contact  i-'.  This  closes  the  electrical  circuit  and 
causes  the  machine  to  be  stopped  so  that  shells  cannot  have 
primers  inserted  in  them  when  the  primer  hole  has  not 
been  properly  pierced.  The  failure  of  the  machine  to  feed 
a  primer  into  the  primer  cavity  of  the  shell  is  guarded 
against  by  tlie  mechanism  illustrated  in  Fig.  4.     The  design 


CROSS  MfAO 


+  ■ 


STATIONARY  BRACKET 


SHELL  IN  POSITION 
ON  DIAL  PIN 


Fig.    3. 


Tripping  Device  which   acta   when  a  Shell   has  not   been 
placed   on   Dial   Fin 


of  this  tripping  mechanism  is  practically  the  same  as  that 
used  to  control  the  piercing  operation  and  will  be  readily 
understood  without  further  description. 

Fig.  5  illustrates  a  press  which  is  used  for  assembling  the 
brass  cups  A  and  B,  the  cup  A  being  inserted  in  the  cup  B.. 
These  cups  are  held  in  hoppers  on  each  side  of  the  machine 
from  which  they  are  taken  by  notched  dials.  The  cups  A 
are  dropped  into  holes  in  the  machine  dial  which  passes 
over  the  dial  carrying  the  cups  B.  We  will  not  go  into  the 
method  by  which  the  machine  operates  here,  it  being  sufficient 
merely  to  state  that  a  plunger  descends  in  such  a  man- 
ner that  the  cup  A  is  forced  into  place  in  cup  B.  It  will  be 
readily  seen  that  several  conditions  may  occur  that  will  re- 
sult in  loss  or  damage,  i.  c,  the  feed  mechanism  could  fail 
to  deliver  either  one  or  both  cups  to  their  respective  dials, 
or  it  could  deliver  them  to  the  dials  in  an  inverted  position. 
Fig.  f)  illustrates  how  either  the  absence  or  inversion  of 
either  or  both  cups  is  detected  by  an  electromagnetic  trip- 
ping device  which  automatically  stops  the  machine  until  the 
error  has  been  corrected.  The  punch  C  is  located  at  an  in- 
dex point  preceding  the  assembling  punch  and  is  carried 
by  a  bracket  which  is  fastened  to  the  crosshead.  In  the  case 
of  an  inverted  cup,  the  punch  C  is  hold  on  the  bottom  of  the 
cup   and    pulls   the   rod   G   down    through   the   action    of   the 


pinion,  which  engages  with  rack  teeth  cut  in  the  rods  C  and 
(I.  The  descent  of  the  rod  O  causes  the  contact  closer  F 
to  pull  down  the  upper  electrical  contact  until  it  closes  the 
circuit  and  causes  the  machine  to  be  stopped.  The  right- 
hand  illustration  shows  a  detail  of  the  punch  and  die  when 
the  feed  mechanism  has  failed  to  deliver  a  cup  to  the  dial 
plate.     In   this  case,   the   upper  electrical  contact  is  pulled 


Fig.    4.     Trip    which    prevents    passing    on    a   Shell    without    a    Primer 

down  by  the  contact  closer  //  and  causes  the  machine  to  be 
stopped  as  previously  described. 

Fig.  6  shows  the  electromagnetic  tripping  device  used  on 
the  machines  referred  to  in  the  preceding  paragraphs.  In 
this  illustration,  the  tripping  device  is  shown  in  place  on  a 
power  press  equipped  with  a  Horton  clutch.  The  design  and 
contraction  of  the  tripping  mechanism  will  be  more  readily 
understood  by  referring  to  Fig. .  7,  which  shows  an  end  and 


FIBER  CONTACT  CLOSERS 


Fig.    6.     Trip   used    on    Hachinn    for    assembling   Shells    A    and    B 

cross-sectional  view.  This  tripping  mechanism  is  self-con- 
tained and  can  be  applied  to  any  style  of  press  or  type  of 
machine.  It  will  be  seen  that  the  bracket  A  carries  the 
magnet  B.  pole-piece  C,  and  levers  D  and  E.  The  brass  pole 
(;  is  wound  with  No.  14  double-covered  wire  and  the  lead 
wires  are  carried  off  through  the  back  of  the  spool.     The 
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briiss  pins  //  help  to  support  llic  polc-picco  (,'  and  provide 
adjustniont  for  dlfferont  widths  of  iilr  pup  which  sliould  be 
as  small  as  possible.  In  order  to  start  the  press,  the  lever  K 
is  pulled  down.  This  pulls  out  the  flywhecii  clutch  (sec  Fig. 
6)  and  allows  the  spriuR  J  to  pull  the  lever  I)  over  the  hard- 
ened knife-edKc.  thus  setting  the  pole-pieee  V  at  the  proper 
working  distance  from  the  magnet.  The  inside  dimensions 
of  the  device  are  given  in  Fig.  7,  and  when 
the  magnet  is  energized  by  two  dry  cells, 
it  gives  an  initial  pull  or  jerk  of  from 
twelve  to  fifteen  pounds.  As  the  dry  cells 
are  used  on  open-circuit — except  for  the 
fractional  part  of  a  second  during  which 
the  contacts  meet — they  have  a  long  life. 

The  initial  pull  provided  by  an  electro- 
magnet of  this  kind  varies  with  the  ma- 
terial used  for  the  magnet  and  pole-piece. 
Where  cast  iron  is  used,  the  pull  of  the 
magnet  can  be  calculated  by  the  formula: 

Nl  =  3000  Z  \rP^D 
in  which  N  =  number   of   coils   of   wire    on 
spool    (ampere-turns); 
/  =  current  in  amperes; 

P  ^  pull   in   pounds; 

Z=^&\T  gap  in  inches; 

D  ^=  diameter  of  plunger  in  inches. 
The  electromagnet  shown  in  Fig.  7  was  de- 
signed to  give  a  pull  of  fifteen  pounds,  and 
it  will  be  seen  that  Z  =  5/16  inch  and  D  =  1.125  inch. 
Then  NI  =  3000  X  5/16    V    15 -=- 1.125  =  3423.19  ampere-turns. 
Assuming  that  there  are  375  turns  of  wire  on  a  spool,  the 

3423.19 

amount  of  current  required  will  be  found  to  be =  9.14 

375 
or,  say,  ten  amperes.     Two  good  dry  cells  connected  in  series 
will  average  fifteen  amperes  during  their  useful  life  and  give 
a  considerably  higher  current  when  new.     As  ten  amperes  is 
sufficient   to    enable    the    electromagnet   to    do    the    work    re- 


FRICTION  DRIVEN  POWER  SCREWDRIVER 


BY   W.   AI,TON 


The  following  is  a  form  of  screwdriver  that  will  be  found 
useful  where  there  aro  a  large  number  of  screws  to  be  put  into 
purls  that  are  small  Enough  to  handle  under  a  drill  press.  It 
consists  of  an  arbor  with  a  taper  shank  A  fitted  to  the  drill 


Fig.   7.     End   and   Cross-sectional   Views   of   Electromagnetic   Controller 

press  spindle  in  which  it  is  desired  to  use  the  tool.  The  oppo- 
site end  G  of  the  arbor  is  tapered  to  fit  a  corresponding  recess 
in  the  body  C  of  the  tool.  The  arbor  runs  in  ball  bearings  B, 
the  outer  race  of  the  left-hand  hearing  being  a  sliding  fit  In 
the  body  C  and  the  inner  race  of  the  right-hand  bearing  being 
a  sliding  fit  on  the  mandrel.  The  tapered  clutch  end  G  of  the 
mandrel  is  kept  out  of  engagement  when  the  tool  is  not  In 
use  by  the  spring  F. 

The  body  of  the  tool  can  be  stopped  to  engage  the  screw- 
driver D  with  the  slot  of  the  screw  by  grasping  it  around  the 


V 


Fig.    6.     Electromagnetic   Tripping   Device    applied   to    Power    Press 

quired  of  it,  it  will  be  seen  that  an  ample  factor  of  safety  is 
provided.  When  designing  devices  of  this  kind,  moving  wires 
and  moving  contacts  should  be  avoided  and  the  mechanism 
should  be  made  as  simple  as  possible.  The  dry  cells  should 
be  used  on  open  circuit,  the  contacts  carefully  insulated  from 
the  machine  and  covers  provided  for  contacts  and  terminals. 


equipped  with   a  Horton  Clutch  Screwdriver    used   in    Drill   Press 

knurled  portions  E,  hut  in  practice  this  is  hardly  necessary 
as  the  screwdriver  will  usually  engage  the  screw  if  fed  down 
on  it.  A  further  advantage  is  that  the  clutch  will  release  when 
the  screw  is  driven  in.  This  tool  is  easily  made  and  will  be 
found  a  time  saver  in  doing  the  class  of  work  for  which  it 
was  designed. 
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DIBS  AND  METHODS  EMPLOYED  IN  THE  FORMING.  WELDING  AND  UPSETTING  OK  MACHINE  AND  ENGINE  PARTS 

BY  DOUOLAS  T.   HAMILTON" 


The  forming  and  welding  operations  illustrated  and  de- 
scribed in  tlie  following  represent  some  of  the  interesting 
applifations  of  upsetting  and  forging  methods  to  the  produc- 
tion of  locomotive  and  car  parts.  Three  methods  of  weld- 
ing parts  are  given,  which  practically  covers  the  entire  range 


Universal  Type  of  UPBetttnif  and  Foridnir  Machine 
The  universal  type  of  upsetting  and  forging  machine  shown 
in  Kig.  71  has  a  much  greater  range  of  possibilities  for  produc- 
ing machine-made  forgings  than  the  regular  upsetting  and 
forging  machines  previously  described.  This  machine  has 
the  features  common  to  the  regular  forging  machine  in  com- 
bination with  those  of  a  powerful  vertical  press  operated  inde- 
pendently of  the  other  part  of  the  machine.  The  universal 
forging  machine  is  designed  especially  for  forming  such  forg- 
ings as  require  squeezing,  punching  or  trimming  operations 
either  before  or  after  upsetting.  This  often  makes  it  possible 
to  prepare  and  complete  large  upsets  and  difficult  shaped  forg- 
ings in  one  handling,  and  thus  utilize  the  initial  heat. 

In  construction,  it  consists  mainly  of  a  double-throw  crank- 
shaft from  which  are  operated  two  header  slides — one  for  the 
standard  upsetting  mechanism  and  the  other  for  the  vertical 
press.  The  upper  die-holder  A  of  the  vertical  press  is  operated 
by  two  heavy  steel  side  links,  the  lower  ends  of  which  connect 
with  eccentrics  on  an  oscillating  shaft.    This  die-holder  is  pro- 


Fig.    70.      Miaceilaueous  iixamples  of   Lap-welding   and    iorming    Operations 
accomplished  on  a  6-inch  Ajax  ITniversai   Forging  Machine 

handled.  Mention  is  also  made  of  the  important  part  filled 
by  bulldozers  and  steam  hammers  in  the  production  of  many 
parts,  and  of  their  close  connection  as  manufacturing  auxil- 
iaries to  the  forging  machine. 

Miscellaneous  Lap-weldinBr  and  Formlntr  Operations 
The  miscellaneous  welded  and  formed  parts  shown  in  Fig. 
70  were  secured  in  the  Chicago  shops  of  the  C.  &  N.  W.  Railway 
through  the  assistance  of  A.  L.  Guilford,  manager  of  the 
Chicago  office  of  the  Ajax  Mfg.  Co.  The  forging  dies  and  tools 
shown  in  the  following  illustrations  constitute  a  few  of  the 
many  interesting  examples  to  be  found  in  the  shop  mentioned, 
and  represent  the  results  of  the  endeavors  of  T.  E.  Williams, 
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Fig.    72. 


Dies    and   Tools   for    making   Spring    Hange 
Universal  Forging  Machine 


6-inch    Ajax 


Fig.    71. 


Six-inch  Ajax  Universal  Forging  Machine  used  in  the  C. 
for  making  the  Forged  Parts  shown  in   Fig. 


master  smith,  to  decrease  the  cost  of  forged  engine  and  car 
parts.     All  of  the  examples  shown  in  Fig.  70  were  produced 
on  the  6-inch  Ajax  universal  forging  machine  shown  in  Fig.  71. 
'Associate  Editor  of  Hachikbbt. 


vided  with  means  of  adjustment  so  that  the  squeezing  dies 
can  be  brought  together  or  separated  as  requirements  demand. 
The  lower  member  of  the  dies  used  in  this  auxiliary  part  of 
the  machine  is  held  on  the  stationary  die-holder  li. 

Dies  and  Tools  for  making  Sprinjf  Hanyrers 
An  interesting  example  of  the  utilization 
of  scrap  metal  for  making  engine  parts  is 
the  spring  hanger  A,  Fig.  70.  This  part  is 
made  from  old  arch  bars  1  by  4  by  5  inches, 
with  the  dies  and  tools  shown  in  Fig.  72. 
Six  blocks  cut  off  from  the  arch  bars  are 
piled  together  and  riveted  as  shown  at  A  in 
Fig.  73,  the  old  holes  in  the  arch  bars  serv- 
ing as  a  means  for  riveting  them  together. 
This  is  done  to  hold  the  separate  blocks  in 
place  while  a  welding  heat  is  being  taken. 
After  the  parts  have  reached  the  proper 
temperature  they  are  taken  to  the  universal 
forging  machine  shown  in  F'ig.  71,  and 
placed  between  squeezing  dies  held  in  the 
vertical  press.  The  machine  is  then  oper- 
ated, welding  the  pieces  together  and  con- 
verting them  into  a  solid  block  as  shown  at 
fl  in  Fig.  73. 

After  the  separate  pieces  have  been  welded 
and  shaped,  the  solid  block  is  again  taken 
to  the  furnace  and  heated  to  a  welding  tem- 
perature. Then  it  is  removed  and  placed 
bi'tween  the  opposing  faces  of  the  gripping 
(lies  B  and  C  shown  in  Fig.  72.  these  being 
held  in  the  forging  machine  shown  in  Fig. 
71.  The  stationary  gripping  die  B  is  provided  with  the  shelf 
n  on  which  the  heated  block  is  placed,  this  .serving  to  hold  it 
while  the  dies  are  coming  together.  As  soon  as  the  dies  close 
on  the  work,  plunger  E  advances  and  displaces  the  stock  in 
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such  a  iiuiinur  as  to  loriii  the  tail  on  tlu>  oiid  of  tlic  forniiiK 
/•'  by  simply  I'oiTiiiK  the  center  portion  of  the  block  buck  into 
tlio  rear  impressions  in  the  grippinR  dies.  This  is  aceom- 
plislicd  in  oii(>  lieat,  and  when  the  piece  is  removed  from  the 
dies  it  is  linished  complete.  Vent  holes  O  are  provided  in  tlu; 
opposing;  faces  of  the  dies  to  allow  the  excess  metal  to  escape. 
Another  example  of  a  spring  hanger  forging  Is  shown  at  If 
in  Fig.  70,  the  dies  and  tools  used  being  shown  in  Fig.  74. 
The  lirst  operation  in  the  production  of  this  spring  hang(>r  is 
drawing  the  I'-inch  wrought-iron  bar  .1  down  to  the  shape 
shown  at  B  in  Fig.  75  in  a  Bradley  steam  hammer.  This 
l)iece.  ,lfter  being  drawn  down  is  heated  and  placed  in  a 
bulldozer,  where  it  is  bent  into  a  IJ-shape  as  shown  at  C,  the 
heaviest  part  of  the  piece  being  located  at  the  bent  end.  The 
one-inch  hole  is  punched  through  the  bent  end  at  the  same 
time  that  the  work  is  being  formed.  The  body  or  shank  of- 
the  hanger  is  made  from  a  1  by  4-inch  piece  of  round  edge 
iron  J)  which  is  swaged  down  on  a  4-inch  forging  machine  to 
l-'i   inch  round  for  a  length  of  about  7  inches  on  one  end,  as 
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Fig.    73. 


Sequence    of    Operations   on    Spring   Hanger   shown   at 
Fig.    70   and   also   in    Fig.    72 


shown  at  E.  The  bar  is  then  heated,  placed  in  the  forging 
machine  and  upset  to  2  inches  in  diameter  in  order  to  com- 
pletely form  the  reinforced  portion  on  the  flat  part,  and  at  the 
same  time  reduce  the  end  to  one-inch  in  diameter  by  214 
inches  long.  The  reduction  on  the  end  of  the  bar  is  ac- 
complished with  the  plunger  held  in  the  ram  of  the  machine. 


Fig, 


Dies  and  Tools  used  in  making  Spring  Hanger  shown  at  B  in 
Fig.  70- — also  illustrating  Pin  Welding  Operation 


The  loop  G  is  now  placed  on  the  reduced  end  of  the  rod  as 
shown  at  O  and  is  riveted  cold,  just  enough  to  hold  the  two 
pieces  together  while  a  heat  is  being  taken.  The  work  is  then 
raised  to  a  good  welding  heat,  and  is  quickly  placed  in  the 
lower  groove  A  (see  Fig.  74)  of  the  dies  held  in  the  6-inch 
forging  machine  shown  in  Fig.  71,  where  the  work  is  formed 


l)y  plunger  J{.  The  reason  for  doing  this  work  In  a  6-inch 
forging  inachine  is  that  the  plunger  travel  necessary  Is  14 
inches,  and  this  would  be  Impossible  on  a  smaller  machine 
than  that  having  a  6-inch  capacity.  This  14-lnch  travel,  of 
course,  is  after  the  dies  have  been  closed  on  the  work.  After 
the  two  pieces  are  welded  together  as  shown  at  //  (Fig.  75)  a 
block  a  of  2-lTich  square  iron  3  inches  long  is  placed  in  the 
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.    Fig.    76.     Sequence   of    Operations    performed    on    the   Spring   Hanger   B 
shown   in   Figs.    70  and   74 

U-end  of  the  forging  as  shown  at  I  and  a  welding  heat  taken. 
The  work  is  then  placed  in  the  upper  groove  C,  Fig.  74,  of  the 
dies  and  as  the  plunger  D  advances  it  upsets  the  forging  to  the 
proper  shape  around  the  embossed  center  portions  E,  the  ex- 
cess metal  flowing  up  through  the  vent  holes  F  provided  in  the 
gripping  dies.     The  finished  forging  is  shown  at  J  in  Fig.  75. 


Fig.    76.     Dies   and   Tools   for   making   Fork   End    of   Main   Driver-brake 
Pull  Rod  shown  at  D  in  Fig.  70  in  a  Forging  Machine 

Still  another  type  of  spring  hanger  which  is  completed  in 
the  forging  machine  is  shown  at  C  in  Fig.  70.  This  is  made 
from  a  rectangular  bar  of  wrought  iron  which  is  first  lapped 
over  and  then  welded,  after  which  the  eye  end  is  formed  to 
shape  on  the  forging  machine.  The  square  hole  is  rough- 
formed  by  the  vertical  press  of  the  universal  forging  machine 
shown  in  Fig.  71,  and  is  then  finished  in  the  upper  impression 
in  the  dies  held  in  the  horizontal  part  of  the  forging  machine. 
No  material  is  removed  to  form  the  square  hole,  the  metal 
simply  being  expanded,  increasing  the  width  of  the  bar. 

Dies  and  Tools  for  making-  Fork  End  of  Main  Driver-brake 
Pull  Rod 

The  fork  end  of  the  main  driver-brake  pull  rod  shown  at  D 
in  Fig.  70  is  made  from  a  214-inch  bar  of  round  wrought  iron 
which  is -first  squeezed  down  flat  on  one  end  until  the  flat- 
tened end  is  3  inches  wide  by  14  inches  long.  This  operation 
is  handled  in  the  vertical  head  of  the  machine  shown  in 
Fig.  71.  A  piece  of  %  by  3  by  14-inch  wrought  iron  is  laid 
on  the  flattened  portion  of  the  bar  (both  pieces,  of  course, 
being  heated)  so  that  they  can  be  stuck  together  by  the  dies 
held  in  the  vertical  -liead  of  the  universal  forging  machine, 
thus  holding  them  while  the  welding  heat  is  being  taken.  The 
next  step  in  the  production  of  this  fork  is  to  increase  the 
diameter  of  the  rod  from  2y2  to  3  inches  square.    This  opera- 
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tion  is  accomplished  in  the  upper  grooves  A  of  the  dies  shown 
in  Fig.  76,  using  tlie  plunger  B  for  upsetting.  The  3-in('h 
squared  end  is  now  split  for  about  9  inches  of  its  length  with 
suitable  tools  held  in  the  vertical  head  of  the  machine,  and  at 
the  same  time  is  opened  up  slightly.    The  piece  is  then  taken 
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Fif.  77.     Sequence  of   Operations  performed   on  the  Slot  End  of  the   Main 
Driver-brake   Pull   Rod  shown   at  E   in   Fig.    70 

to  the  furnace  and  heated,  after  which  it  is  placed  in  the 
lower  grooves  C  of  the  dies,  and  with  one  blow  of  plunger  D 
is  brought  to  the  final  shape  as  shown  at  E. 

Dies  and  Tools  for  making  Slot  End  of  Main  Driver-brake 
Pull  Rod 
The  slot  end  of  the  main  driver-brake  pull  rod  shown  at  /•; 
in  Fig.  70  is  made  as  shown  in  Fig.  77  from  two  pieces  a  of 


78.       Butt-welding    Bottom     Connecting-rods    in    an     Ajax     Forging 
Machine  in  the  CoUinwood  Shops  of  the  L.  8.  &  M.  B.  Railway 

1  by  21/i-inch  flat  bar  iron  27  inches  long,  one  piece  b  of  S-iiuh 
square  iron  3'/^  inches  long,  and  one  piece  c  of  2i/^-inch  square 
iron  5  inches  long.  The  two  pieces  a  are 
clamped  by  a  pair  of  tongs  on  the  end  where 
the  block  c  is  located  and  a  welding  heat 
is  taken  on  the  other  end.  The  work  is 
then  removed  from  the  furnace  by  the  tongs 
and  quickly  placed  in  the  top  groove  of 
the  dies.  The  machine  is  operated  and  as 
the  plunger,  which  has  a  punch  on  its  front 
end,  advances,  it  punches  a  hole  in  the  work 
and  displaces  the  stock,  forming  a  boss  on 
each  side  as  indicated  at  B.  The  position 
of  the  tongs  on  the  work  is  then  reversed 
and  the  other  end  of  the  forging  is  heated, 
after  which  it  is  swaged  to  2V>  inches  in 
diameter  for  a  distance  of  5  inches  on 
this  end  to  the  shape  shown  at  C.  This 
operation  is  handled  by  the  gripping  dies 
which  are  provided  with  circular  grooves 
located  between  the  upper  and  lower  im- 
pressions. The  forging  is  again  heated  and  placed  in  the 
lower  impressions  of  the  dies,  the  round  part  entering  the 
plungf^r.  The  machine  is  then  operated,  forming  the  forging 
to  the  sliape  shown  at  I). 


Butt-weldlntc  Bottom  ConnectlnB-rod» 
In  the  lifth  instullnii-nt  of  this  article,  which  appeare<l  in 
the  September  number  of  Maciiimciiv,  it  was  mentioned  that 
butt-welding  is  seldom  accomplished  on  forging  nuK-hines, 
owing  to  the  difficulty  generally  experienced  In  successfully 
making  this  type  of  weld.  The  bottom  connecting-rods  shown 
in  Fig.  78  and  also  at  /•'  In  Fig.  79,  are  produced  satisfactorily 
by  butt-welding  in  the  CoUinwood  Shops  of  the  L.  S.  &  .M.  S. 
Itailway,  so  that  a  description  of  the  method  used  in  handling 
will  no  doubt  be  appreciated.  The  stock  for  the  forked  ends  A, 
Fig.  79,  is  sheared  off  from  a  bar  of  2'/i  by  %-inch  wrought 
iron  and  bent  to  a  U-shape  in  the  bulldozer.  The  center  por- 
tion of  this  connecting-rod  is  made  from  1%-inch  round 
wrought-iron  bars  which  are  also  sheared  to  the  required 
length  before  coming  to  the  forging  machine. 

The  U-shaped  pieces  A  and  bars  B  are  now  placed  in  the  fur- 
nace O,  Fig.  78,  where  they  are  heated  to  a  welding  tempera- 
ture. The  operator  then  removes  a  rod  and  also  a  U-shaped 
piece  and  butts  them  together  as  indicated  in  the  illustration; 
he  then  places  the  pieces  which  are  stuck  together  in  the 
impressions  in  the  gripping  dies  C  and  D,  Fig.  79,  and  operates 
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Fig.  79.     Illustrations  showing  Sequence  of  Operations  in  the  Butt-weldinr 
of   Bottom   Connecting-rods,    shown   in   Fig.   78 

the  machine.  Now  as  plunger  K,  which  has  a  pointed  end, 
advances  it  forces  itself  through  the  fork  into  the  round  stock, 
thus  intermingling  the  grain  of  the  material  and  insuring  a 
solid  weld.  To  prevent  scale  from  forming  on  the  pieces  to 
be  welded,  a  small  jet  of  compressed  air  is  made  to  play  on 
them  just  before  and  while  the  machine  is  operating. 

After  welding,  the  work  is  removed  from  the  gripping  dies 
and  placed  between  suitably  shaped  forming  dies  held  in  the 
side  shear  H,  Fig.  78.  The  machine  is  then  operated,  forming 
the  U-shaped  end  to  the  proper  shape,  after  which  the  piece 
is  thrown  down  in  the  sand  to  cool  off  (see  /,  Fig.  78).  After 
all  the  rods  have  been  completed  in  this  manner,  the  other 
or  straight  end  is  placed  in  the  furnace  and  the  procedure 
followed  that  was  previously  described.  The  completed  bot- 
tom connecting-rods  are  shown  at  F  in  Figs.  78  and  79, 
respecti\Tely.  To  prove  that  this  type  of  weld  was  satisfactory, 
numerous  tests  were  made  to  break  it  at  the  welded  joints. 


No.   7  High-speed   Bulldozer — an  Important  Adjunct  to  the   Forging  Machine 

This  was  not  accomplished  until  the  testing  machine  regis- 
tered a  pull  of  74,000  pounds,  which  is  equivalent  to  a  tensile 
stress  of  approximately  30,000  pounds  per  square  inch.  As  the 
tensile  strength  of  wrought  inm  seldom  exceeds  48.000  pounds 
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per  square  iiuli,  it  will  rciidily  he  soen  that  this  lypo  of  wold 
Nvould  be  satisfactory  lor  tho  general  run  of  forged  work. 

Bulldozer  as  an  Auxiliary  to  the  Upsettlna'  and  Forsrlnsr 
Machine 

(Considering  that  so  many  parts  completed  on  the  forging 
machine  can  be  handled  successfully  only  when  partially 
lormed  by  the  bulldozer  it  may  not  be  out  of  place  to  in- 
clude a  short  description  of  this  type  of  machine.  Fig.  80 
shows  the  type  of  bending  and.  punching  machine  known  as 
the  bulldozer,  which  is  used  so  extensively  as  an  auxiliary 
to  tlie  forging  machine  in  the  manufacture  of  many  forgings. 

The  construction  of  this  type  of  machine  is  simple,  consist- 
ing primarily  of  a  moving  erosshead  A  which  carries  one  mem- 
ber of  the  forming  dies,  the  other  member  of  the  forming  dies 


and    Tools   used   in   making   Locomotr 

Universal   Forging   Machine 


being  held  against  the  toes  B  of  the  machine.  The  operations 
are  accomplished  by  the  forward  travel  of  the  erosshead,  the 
work  as  a  general  rule  being  completed  in  one  travel  of  the 
head.  Of  course  while  the  machine  is  fairly  simple  in  con- 
struction  and  operation,   many   types  of  interesting   forming 


tioii  takes  place — that  is,  those  parts  of  the  tool  which  actually 
do  the  forming  or  shaping  should,  as  a  general  rule,  be  rein- 
forced with  hardened  steel  plates.  This  enables  the  tools  to  be 
renewed  very  cheaply,  as  the  plates  when  worn  out  can  be 
replaced  by  new  blocks  of  steel.  The  roller  type  of  tool  which 
is  carried  and  operated  by  the  erosshead  is  the  b(!st  for 
saving  material  and  power  when  it  is  possible  to  use  this  type. 
However,  the  type  of  tool  to  use  depends  largely  on  the  shape 
to  be  formed  and  other  requirements.  In  all  cases  where 
hot  punching  or  cutting  is  done,  high-speed  self-hardening 
steel  should  be  used  for  the  working  members  of  the  tool. 

Tools  for  making-  Engine  Main  and  Side  Rods  In  the 
Forg-ing  Machine 

Tlie  locomotive  main  rod  shown  at  A  in  Fig.  81  is  the  largest 
piece  of  work  ever  handled  in  a  forging  ma- 
chine in  the  Chicago  shops  of  the  C.  &  N.  W. 
Railway.  The  main  rod  is  first  roughed  out 
under  a  steam  hammer  and  the  end  split 
before  it  is  brought  to  the  forging  machine 
shown  in  Fig.  71.  The  roughing  out  of  the 
slot  and  the  finish-forming  in  the  forging 
machine  are  done  in  one  heat.  In  the  forg- 
ing machine  the  work  is  gripped  by  the 
dies  B  and  C  and  is  upset  and  formed  to 
shape  by  the  plunger  D. 

Another  good  example  of  heavy  forging 
accomplished  in  the  Ajax  6-inch  universal 
forging  machine  is  the  locomotive  side  rod 
shown  at  A  in  Fig.  82.  This  side  rod  is 
made  from  square  stock  drawn  down  to  the 
required  size  under  the  steam  hammer,  and 
is  upset  and  formed  on  each  end  in  the 
forging  machine  shown  in  Fig.  71.  The 
gripping  dies,  only  one  of  which  is  shown 
at  B  in  Fig.  82,  are  used  for  forming  the 
end  C  of  the  rod.  It  requires  two  opera- 
tions to  complete  this  end.  The  first  opera- 
tion is  performed  in  the  lower  groove  D  of  the  dies  and 
consists  in  rough-forming  the  slot  with  the  plunger  E.  The 
work  is  then  placed  in  the  upper  groove  F  and  completely 
formed  to  shape  by  means  of  plunger  G. 

The  other  end  H  of  the  side  rod   is  upset  and   formed  to 


Kods  in  the  6-inch  Ajaz 


tools  are  used.  However,  it  will  be  impossible  to  go  into  this 
subject  fully  in  this  article,  as  it  is  necessary  to  confine  our 
attention  more  particularly  to  the  forging  machine  rather  than 
to  its  auxiliaries. 

The  forming  tools  for  the  bulldozer  can  generally  be  made 
cheaper  and  more  conveniently  from  cast  iron,  especially  when 
they  are  provided  with  hardened  steel  plates  where  any  fric- 


n  the  C.  &  N.  W.   Railway  Shops 


shape  by  another  set  of  dies — only  one  of  which  is  shown  at  /. 
The  rod,  which  is  heated  to  a  welding  temperature,  is  placed 
in  the  impressions  in  the  gripping  dies  and  is  upset  and 
formed  to  the  required  shape  by  means  of  the  plunger  J. 
These  two  examples  of  machine  forging  illustrate  very  well 
the  adaptability  of  the  forging  machine  to  locomotive  manu- 
facture. 
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HANDLING  A  LARGE  TURRET  LATHE  JOB 

At  the  shops  of  the  United  States  Light  &  Heating  Co., 
Niagara  Falls,  N.  Y.,  some  very  interesting  turret  lathe  work 
is  handled  on  Warner  &  Swasey  machines.  One  of  these  jobs 
in  particular  is  unusdal  because  of  the  extreme  size  of  the 
work,  and  the  number  of  tools  in  the  set-up.  The  tool  set-up 
is  shown  in  Fig.  1,  and  the  piece  in  question  is  illustrated 
in  Fig.  2  which  shows  the  work  in  section  and  the  chuck  in 
side  elevation.  This  is  an  aluminum  casting,  being  a  mount- 
ing frame  for  an  electric  starter  for  automobiles.  The 
easting  is  18  inches  in  diameter  over-all,  and  is  machined  on 


in  this  manner.  On  the  Warner  &  Swasey  3-A  machine,  how- 
ever, the  output  is  seventy-five  pieces  per  day,  and  the  pro- 
duction is  more  accurate.  C.  L.  L. 

*     •     • 

INSERTING  CORKS  IN  CLUTCHES 

BY  H.   V.  HIKES* 

The  illustration  shows  a  semi-automatic  machine  for  in- 
serting corks  in  the  steel  disks  of  multiple  automobile  clutches. 
These  disks  have  fifty-six  holes  7/16  inch  in  diameter,  the 
holes  being  staggered  as  shown  in  the  partially  filled  disk 
mounted  in  the  machine.  The  corks  used  for  these  clutches, 
are  11/16  inch  in  diameter  before  they  are  compressed  to  be 
forced  into  the  disk. 

The  operation  of  the  machine  may  be  briefly  described  as 
follows:  The  disk  is  placed  on  the  revolving  head  of  the 
machine  and  located  by  two  small  plungers,  after  which  It  is 
securely  clamped  in  position.  The  locating  plungers  enter 
holes  on  opposite  sides  of  the  disk  and  when  the  corks  are  In- 
serted in  these  holes  they  push  the  plungers  back.  The 
head  which  carries  the  disk  is  automatically  indexed  by  means 
of  a  lever  and  pawl.  This  index  mechanism  is  actuated  by 
a  cam  on  the  crankshaft,  the  head  being  indexed  after  each 
stroke  of  the  plungers  which  press  the  corks  into  the  disk. 

The  corks  are  placed  in  a  hopper  at  the  top  of  the  machine 
which  delivers  them  to  two  feeding  chutes,  small  wire  brushes 


Tig.   1,     A  Turret  Lathe  Job  and  the  Special  Tools  employed 

ten  surfaces.    These  surfaces  are  finished  with  eight  tools,  all 
of  which  cut  simultaneously. 

The  entire  machining  is' accomplished  without  indexing  the 
turret  so  that  the  operation  is  very  simple  after  the  tools  have 
once  been  set  up.  Referring  to  Fig.  1,  it  may  be  seen  that 
five  of  the  tools  are  supported  from  the  special  turret  bracket, 
which  is,  in  turn,  bolted  to  one  of  the  turret  faces.  The 
sixth  tool  is  mounted  on  a  boring-bar  that  is  supported  from 
the  turret,  and  the  seventh  and  eighth  tools  are  held  in  the 
front  carriage  of  the  turret  lathe.  On  account  of  the  size  and 
thinness  of  the  walls  of  the  casting,  it  is  somewhat  difficult 

to  support  it,  and  the  grip- 
ping is  done  from  the  in- 
side of  the  central  hole,  as 
shown  in  Fig.  2. 

The  machining  of  a  cast- 
ing or  shell  with  thin 
walls  is  always  productive 
of  chatter.  As  chatter  is 
one  of  the  chief  causes  of 
the  dulling  of  tools,  it  is 
important  to  reduce  it  to 
a  minimum.  This  is  done 
by  providing  spring  pins 
that  extend  from  four 
brackets  supported  from 
the  chuck  body  and  spaced 
equidistantly  around  the 
casting.  From  each  of  the 
brackets  two  pins  extend, 
one  against  the  back  and 
the  other  against  the  side 
of  the  casting.  After  the 
piece  has  been  chucked,  al- 
lowing the  pins  to  bear 
against  the  work,  set- 
screws  are  tightened,  thus 
backing    up    the    work    se- 
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Machinery 


Fig.    2.      How    the   Pi. 


vas  held  to 


eliminate   Vibration 

curely  and  supporting  it  while  being  turned.  These  pins 
serve  to  obviate  the  vibration  which  would  otherwise  occur. 
Two  of  the  sets  of  spring  pins  and  brackets  are  illustrated 
in  Fig.  2,  but  do  not  appear  in  Fig.  1.  For  a  cutting  lubricant 
"Magic"  compound  is  used  with  excellent  results. 

The   work   was    formerly    performed    upon    a   large    engine 
lathe,  and  the  output  was  but  ten  pieces  per  day  when  done 


Special  Machine  for  inserting  Corks  in  Automobile  Disk  Cliit.  h.s 

being  provided  to  force  the  corks  through  the  chutes  into  the 
slides  in  which  the  plungers  operate.  As  the  corks  drop 
in  front  of  these  plungers  on  their  forward  stroke,  they  are 
driven  through  tapered  bushings  which  reduce  their  diameter 
from  11/16  to  7/16  inch— the  size  of  the  holes  in  the  disk. 
As  the  fit  of  the  corks  in  these  bushings  becomes  tight,  it 
causes  the  slide  to  be  pushed  up  against  the  disk,  and  as 
the  plungers  continue  their  forward  stroke,  they  force  the 
corks  into  place.  As  soon  as  the  plungers  start  on  their  re- 
turn stroke,  a  small  catch  pulls  the  slide  off  the  ends  of  the 
corks  which  project  from  the  disk  and  thus  allows  the  disk 
to  be  indexed  by  the  time  the  plungers  have  reached  the  end 
of  their  return  stroke  and  are  ready  for  the  next  operation. 
It  will  be  seen  from  the  illustration  that  the  orosshead 
which  carries  the  plungers  is  operated  by  a  crank  on  the  end 
of  the  main  driving  shaft,  the  action  of  the  machine  be- 
ing controlled  by  a  foot  treadle  which  operates  a  clutch 
on  the  driving  shaft.  The  machine  will  continue  to  run  as 
long  as  the  treadle  is  held  down,  but  stops  at  the  end  of  the 
first  return  stroke  which  is  made  after  the  treadle  has  been 
released.  The  machine  runs  at  about  forty  strokes  per  min- 
ute, and  as  two  corks  are  inserted  at  a  time  a  disk  is  com- 
pletely filled  in  about  forty  seconds.  The  efficiency  of  the 
machine  is  indicated  by  the  fact  that  it  has  made  a  record  of 
filling  four  hundred  disks  in  9  hours  20  minutes,  requiring 
the  insertion  of  22,400  corks: 


i;:;0  south  JefTcrson  St..   .Muncic.    Ind. 
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THE  DUTIES  OF  A  FOREMAN 

Just  exactly  what  the  duties  of  a  foreman  are  depends,  of 
course,  largely  upon  the  conditions  in  various  shops.  In 
some,  he  may  be  selected  largely  because  of  his  mechanical 
knowledge  and  of  his  ability  to  direct  the  work  from  a  me- 
chanical point  of  view.  In  others,  the  work  may  be  of  such 
a  nature  that  his  mechanical  qualifications  are  of  minor  im- 
portance, but  his  general  executive  ability  is  of  greater 
value.  It  is  certain,  however,  that  the  foreman  should  not 
be  selected  because  of  his  ability  as  a  clerk;  and  yet  in 
many  shops  a  large  proportion  of  his  time  is  occupied  by 
work  that  is  purely  clerical:  making  out  reports,  keeping 
records,  filling  in  and  signing  stock  orders,  etc.  In  fact,  he 
does  work  which  could  and  should  be  done  by  men  who  do 
not  possess  his  qualifications  for  mechanical  training  or  ex- 
ecutive ability,  leaving  him  free  to  devote  himself  to  the 
greater  task  of  managing  his  department. 

It  is  in  line  with  good  management,  whether  it  be  "sci- 
entific" or  otherwise,  to  relieve  superintendents  and  foremen 
of  their  clerical  work  and  permit  them  to  devote  their  time 
and  energy  to  running  their  departments  and  to  obtaining 
the  highest  efficiency.  It  is  poor  policy  to  save  the  pay  of  an 
ordinary  clerk  at  the  expense  of  having  the  whole  department, 
where  scores  of  men  are  employed,  run  in  a  haphazard  way. 
There  are  too  many  cases  where  this  condition  exists,  and 
there  are  even  so-called  "well  managed"  shops  that  require 
their  foremen  to  spend  nearly  half  of  their  time  in  doing  work 
that  a  clerk  receiving  one-third  the  pay  could  do  with  equal 
efficiency. 

*     *     # 

PANAMA-PACIFIC   INTERNATIONAL 
EXPOSITION 

The  Panama-Pacific  Exposition  to  be  held  in  San  Francisco 
in  1915  promises  to  be  an  event  of  unusual  international  im- 
portance, notwithstanding  the  fact  that  Great  Britain  and 
Germany  have  refused  to  participate.  It  will  mark  the  be- 
ginning of  a  new  period  in  the  world's  commerce.  The  di- 
version of  ocean  trade  through  the  Panama  Canal  will  un- 
doubtedly have  a  profound  effect  on  the  commerce  of  the 
world  in  general  and  that  of  the  United  States  in  particular. 

World's  fairs  have  been  promoted  freely  during  the  past 
twenty  years  and  such  enterprises  have  undoubtedly  been 
overdone  in  Europe,  but  it  should  be  remembered  that  none  of 
those   held    during    the    past    five    years    has    had    the    inter- 


national signilicancc  ol'  the  event  to  occur  in  \'.)ir,.  This 
exposition  will  bring  the  East  and  the  West  closer  together, 
open  new  avenues  of  trade  and  broaden  those  already  open. 
The  liberal  policy  of  the  exposition  management  with  regard 
to  small  exhibitors  in  permitting  a  number  to  club  toecther 
and  exhibit  In  one  space  with  all  the  rights  and  privileges 
of  independent  exhibitors  should  encourage  many  to  show 
their  products,  who  under  the  ordinary  conditions  of  ex- 
hibition at  world's  fairs  would  not  or  could  not  do  so. 

The  exhibition  will  be  on  a  vast  scale.  The  machinery 
building  alone  will  have  nearly  eight  acres  of  floor  space. 
All  parts  of  the  building  will  be  served  by  adequate  crane 
facilities,  and  electric  current  both  alternating  and  direct,  and 
gas  and  water  will  be  available  in  all  parts  of  the  building. 
Compressed  air  and  steam  will  be  provided  adjacent  to  the 
gas  and  fuel  section,  and  general  illumination  will  be  pro- 
vided by  the  exposition  company.  Eastern  manufacturers  In- 
terested  in  developing  trade  in  the  Pacific  coast  states  will 
largely  embrace  the  opportunity  to  make  their  products  Known 
and  at  the  same  time  become  personally  acquainted  with  the 
conditions  of  Western  and  Oriental  business. 
*     *     * 

A    GERMAN   VIEW    OF    SCIENTIFIC 
MANAGEMENT 

It  has  been  said  that  one  must  go  to  Germany  to  see 
American  systems  of  factory  management  carried  out  to  their 
full  possibilities  and  logical  conclusion.  It  has  also  been  said 
that  when  the  Germans  begin  to  adopt  the  scientific  manage- 
ment system  developed  in  America  they  will  organize  their 
factories  along  these  lines  much  more  rapidly  and  efficiently. 
The  reason  given  for  this  is  that  the  German  people,  on 
account  of  their  temperament  and  training — their  military 
services  and  consequent  habits  of  obedience  to  superiors — 
would  fit  into  a  system  of  scientific  management  much  more 
readily  than  would  Americans.  While  no  doubt  there  is 
considerable  truth  in  these  assumptions,  prominent  Germans 
themselves  do  not  believe  that  the  "millennium"  of  scientific 
management  will  arrive  very  quickly.  Prof.  Schlesinger,  who 
presented  a  paper  on  this  subject  at  the  joint  meeting  of 
the  Society  of  German  Engineers  and  the  American  Society 
of  Meclianical  Engineers  at  Leipzig  the  past  summer,  dwelt 
on  the  point  that  no  matter  how  well  adapted  a  people  may 
be  to  work  under  this  system,  the  great  difficulty  of  secur- 
ing properly  trained  managers  for  installing  the  new  system 
and  operating  factories  under  it  will  always  exist.  He 
pointed  out  that  a  system  of  management  properly  carried 
out  along  the  lines  laid  down  by  Taylor  requires  managers 
and  engineers  of  unusual  ability.  Not  only  must  they  be 
well  trained,  both  in  the  theory  and  practice  of  their  line  of 
business,  but  they  must,  in  addition,  be  exceptional  students 
of  human  nature  and  keen  observers  of  human  traits.  This 
is  a  point  of  great  importance  and  one  which  is  often  over- 
looked. People  speak  of  scientific  management  as  though  it 
were  something  that  could  be  bought  and  sold  in  the  market, 
that  can  be  accepted  or  left  alone,  as  they  please,  but  it  is 
not  so.  Scientific  management  can  be  logically  and  properly 
installed  and  carried  on  only  by  men  of  exceptional  qualifica- 
tions; and  it  is  not  a  system  whicli  anyone  can  adopt  and 
install  at  will.  This  is  probably  the  reason  for  the  many 
alleged  failures  of  this  type  of  management  reported ;  and 
also  for  the  misunderstanding  and  misconception  of  the  system 
itself. 

Scientific  management  is  by  no  means  an  entirely  new  de- 
velopment, although  it  was  worked  out  in  more  minute  de- 
tails and  given  more  prominence,  as  well  as  a  name,  by  Mr. 
Taylor  and  others  who  have  taken  up  his  work;  but  the 
principles  of  scientific  management  have  been  applied  in 
many  of  the  well  managed  factories  in  this  and  other  coun- 
tries for  years,  and  the  extent  to  which  these  attempts  in  the 
past  were  successful  as  systems  of  management  depended  on 
the  personal  factor — on  the  manager.  And  so  it  will  con- 
tinue in  the  future.  Men  with  the  peculiar  capacity  for 
leading  other  men  along  definite,  well-thought-out  and  sys- 
tematic lines  will  succeed  with  scientific  management,  while 
those  who  have  not  this  ability  will  fail,  and  will  have  to  be 
satisfied  with  getting  along  in  the  conventional  way. 
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PRICE-CUTTING  VS.  PRICE-MAINTENANCE 

The  recent  decision  of  the  U.  S.  Supreme  Court,  tliat  seliiiiK 
a  patented  article  for  less  than  the  specified  retail  price  does 
not  constitute  an  infrinKement  of  the  patent,  removed  a  bul- 
wark behind  which  much  of  the  fixed-price  business  of  the 
country  was  established.  The  decision  is  one  viewed  with 
satisfaction  by  those  who  realized  that  the  use  of  the  patent 
privileBc  to  fix  prices  was  a  serious,  if  not  a  dangerous,  abuse 
of  the  law.  Hut  the  price-cutting  likely  to  result  in  retail 
trades  from  the  removal  of  the  means  for  holding  retailers 
to  fixed  prices  may  work  much  injury.  Louis  D.  Brandeis, 
the  well-known  lawyer,  active  in  progressive  legislation,  has 
published  a  protest  against  price-cutting  and  a  plea  for  the 
maintenance  of  the  fixed-price  principle  when  not  coupled 
with  monopoly.  An  extract  from  his  statement  which  follows 
is  of  general  interest: 

There  is  no  improper  restraint  of  trade  when  an  inde- 
pendent manufacturer  in  a  competitive  business  settles  the 
price  at  which  the  article  he  makes  shall  bo  sold  to  the 
consumer.  There  Is  dangerous  restraint  of  trade  when 
prices  are  fixed  on  a  common  article  of  trade  by  a  monopoly 
or  combination  of  manufacturers. 

The  independent  manufacturer  may  not  arbitrarily  es- 
tablish the  price  at  whicli  his  article  is  to  sold  to  the  con- 
sumer. If  he  would  succeed  he  must  adjust  it  to  active 
and  potential  competition  and  various  other  influences  that 
are  beyond  his  control.  There  is  no  danger  of  profits  being 
too  large  as  long  as  the  field  or  competition  is  kept  open; 
as  long  as  the  incentive  to  effort  is  preserved;  and  the  op- 
portunity of  individual  development  is  kept  untranimeled. 
And  in  any  branch  of  trade  in  which  such  competitive  con- 
ditions exist  we  may  safely  allow  a  manufacturer  to  main- 
tain the  price  at  which  his  article  may  be  sold  to  the 
consumer.  Competition  is  encouraged,  not  suppressed,  by 
permitting  each  of  a  dozen  manufacturers  of  safety  razors 
or  breakfast  foods  to  maintain  the  price  at  which  his 
article  is  to  be  sold  to  the  consumer. 

By  permitting  price-maintenance  eacli  maker  is  enabled 
to  pursue  his  business  under  conditions  deemed  by  him 
most  favorable  for  the  widest  distribution  of  his  product 
at  a  fair  price.  He  may  open  up  a  new  sphere  of  merchan- 
dising w^hich  would  have  been  impossible  without  price 
protection.  The  whole  world  can  be  drawn  into  the  field. 
Every  dealer,  every  small  stationer,  every  small  druggist, 
every  small  hardware  man  can  be  made  a  purveyor  of  the 
article,  and  it  becomes  available  to  the  public  in  the  shortest 
time  and  the  easiest  manner. 

Price-cutting  of  the  one-priged  trademark  article  is  fre- 
quently used  as  a  puller-in  to  tempt  customers  who  may 
buy  other  goods  of  unfamiliar  value  at  high  prices.  It 
tends  to  eliminate  the  small  dealer  who  is  a  necessary  and 
convenient  factor  for  the  widest  distribution;  and  ulti- 
mately, by  discrediting  the  sale  of  the  article  at  a  fair 
price,  it  ruins  the  market  for  it. 

Price-cutting  is  one  of  the  most  efficient  means  of  estab- 
lishing monopoly  in  retail  trade.  The  dealer  who  offers  to 
sell  a  well-advertised  fixed-price  article  at  or  below  the 
wholesale  price  does  so  for  an  ulterior  purpose.  The  sale 
of  the  advertised  article  is  limited  and  the  constant  effort 
is  to  induce  customers  to  buy  other  and  "just-as-good"  articles 
yielding  a  larger  profit.  Competition  having  been  destroyed 
by  price-cutting  methods,  the  field  is  open  for  high  prices 
and  the  abuses  that  invariably  follow  the  establishment  of  a 
private  monopoly. 


Machine  contractors  who  bid  on  work  for  the  government 
find  that  the  law  requiring  that  all  government  work  done 
under  contract  must  be  carried  through  by  men  working  on 
the  eight-hour  day  basis  necessitates  their  placing  much  higher 
bids  upon  the  work.  Two  years  ago  the  successful  bidder  on 
a  lot  of  5000  :Mnch  cast-iron  shells  was  awarded  the  contract 
on  a  bid  of  eighty  cents  each,  his  men  being  employed  on  the 
ten-hour  day  basis.  Recently  when  bids  were  received  for  a 
similar  lot  of  5000  of  these  shells  to  be  made  to  the  same 
specifications,  the  lowest  bid  was  one  dollar  and  forty  cents 
each,  and  it  is  claimed  that  the  increased  figure  of  the  last 
bid  was  largely  due  to  the  fact  that  the  work  must  be  done  on 
the  eight-hour  day  basis. 


POINTS   ON   BROACH-MAKING 

BY   KRANKLIN  D    JONEH" 

Broaches  have  a  series  of  teeth  that  successively  cut  the 
work  to  the  required  form,  and  naturally  the  proportioning 
of  these  teeth  is  one  of  the  most  important  features  of  broach 
design.  While  the  design  of  a  broach,  aside  from  Its  general 
shape  or  form,  depends  largely  upon  its  intended  use,  there 
are  certain  features  which  apply  to  broach-making  in  gen- 
eral. One  of  the  first  things  to  determine  is  the  pitch  of  the 
teeth,  or  the  distance  from  one  tooth  to  the  next. 

Pitch  of  Broach  Teeth 
As  a  general  rule,  the  pitch  I'  (see  Fig.  1)   should  increase 
as  the  length  of  the  hole  increases  to  provide  sufflcient  space 
between    the    teeth    for    the    chips.      The    pitch    of   the    teeth 


Fig.    1.     Diagram    iUustrating   Fitch,    Clcaranco   Hake   and   FiUeting 

for  broaching  under  itvirtuji-  conditions  can  be  determined 
by  the  following  formula,  in  which  P  =  pitch  of  teeth  and 
Jj    =  length  of  hole  to  be  broached: 

P=--  V  L  X  0.35 

This  formula  expressed  as  a  rule  would  be:  The  pitch 
of  the  tri-th  rqiiuls  the  square  root  of  the  length  of  the  hole 
muUipUed  by  the  constant  i>J'>.  For  example,  if  a  broach  is 
required  for  a  square  hole  'i  inches  long,  the  pitch  of  the 
teeth   would   equal    V3X0.35       0.6   inch,   approximately. 

Of  course  a  given  pitch  will  cover  quite  a  range  of  lengths, 
the  maximum  being  the  length  in  which  the  chip  space  will 
be  completely  filled.  The  constant  given  in  the  preceding 
formula  may  be  as  low  as  0.3  for  some  broaches  and  as 
high  as  0.4  for  others,  although  the  pitch  obtained  with  the 
value  0.35  corresponds  closely  to  average  practice.  When  a 
broach  is  quite  large  in  diameter,  thus  permitting  deep  chip 
spaces  in  front  of  the  teeth,  the  pitch  might  be  decreased  in 
order  to  reduce  the  total  length  of  the  broach.  On  the  other 
hand,  if  the  work  is  very  hard  and  tough,  a  coarser  pitch 
might  be  advisable  in  order  to  reduce  the  power  required  to 
force  the  broach  through  the  hole.  If  the  pitch  is  too  fine 
in  proportion  to  the  size  of  the  broach,  there  may  be  dif- 
ficulty in  hardening,  owing  to  the  fact  that  the  fine  teeth 
will    cool    much   more    rapidly   than    the   broach   body,    thus 
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Fig.    2.     Diagram    illustrating   Distribution   of    Tooth    Cuts   in 
broaching  a   Square   Hole 

producing  severe  strains  which  tend  to  crack  the  teeth, 
especially  at  the  corners.  If  the  teeth  are  too  closely  spaced, 
so  much  power  may  be  required  for  drawing  the  broach 
through  the  work  that  there  is  danger  of  pulling  the  broach 
apart.  In  general,  the  pitch  should  be  as  coarse  as  possible 
without  weakening  the  broach  too  much,  but  at  least  tno 
teeth  should  be  in  contact  when  broaching  work  of  niininmrn 
length. 

Depth  of  Cut  per  Tooth 

The  amount  of  metal  that  the  successive  teeth  of  a  broach 

should   remove,   or   the   increase   in    size   per   tooth,    depends 

largely   upon   the  hardness  or  toughness   of  the  material   to 

be  broached.    The  size  of  the  hole  in  proportion  to  its  length 
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nlso  affects  the  depth  of  cut,  so  tluit  it  is  impossible  to  give 
more  than  a  general  Idea  of  the  increase  In  size  per  tooth. 
Medium-sized  broaches  for  round  or  square  holes  usually 
have  an  increase  of  from  0.001  to  0.003  inch  per  tooth  for 
Jjroaching  steel,  and  approximately  double  these  amounts  for 
i^oft  cast  iron  or  brass.  Large  broaches  up  to  2  or  3  inches 
may  have  an  Increase  of  from  0.005  to  0.010  inch  per  tooth 
Obviously,  the  depth  of  cut  is  governed  almost  entirely  by 
the  nature  of  the  work.  For  example,  a  small  broach  for 
use  on  brass  or  other  soft  material  might  have  a  larger 
increase  per  tooth  than  a  much  larger  broach  for  cutting 
steel.  If  the  amount  of  metal  to  be  removed  is  comparatively 
small  and  the  broach  is  used  principally  for  finishing,  the 
increase  per  tooth  may  not  be  over  0.001  inch  even  for  largo 
broaches. 

The  diagrams  A  and  B,  Pig.  2,  show  a  common  nlethod 
of  broaching  square  holes  in  the  hubs  of  automobile  trans- 
mission gears,  etc.  Prior  to  broaching  a  hole  is  drilled 
slightly  larger  in  diameter  than  the  square  width.  The  first 
tooth  on  the  broach  is  rounded  considerably  and  cuts  a 
long  circular  chip,  as  indicated  at  a,  and  the  following  teeth 
form  the  square  corners  by  removing  successive  chips  (as 
shown  by  the  dotted  lines)  until  the  square  is  finished  as 
at  B.  As  will  be  seen,  the  first  tooth  has  the  widest  cut, 
the  chip  width  a  greatly  decreasing  toward  the  finishing  end 
of  the  broach.  Hence,  if  this  hole  were  finished  with  a 
single  broach,  it  would  be  advisable  to  vary  the  sizes  of  the 
teeth  so  that  the  depth  of  cut  gradually  increases  as  width  a 
decreases.  It  is  good  practice  to  nick  some  of  the  wide 
teeth  as  indicated  at  n,  in  order  to  break  up  the  chips,  as  a 
broad  curved  chip  does  not  bend  or  curl  easily.  In  case  two 
or  more  broaches  are  required,  the  first  broach  of  the  set 
may  have  a  uniform  variation  in  the  radii  r  of  different  teeth, 
but  the  depth  of  cut  should  be  less  than  for  the  following 
broaches  which  remove  comparatively  narrow  chips  from  the 
corners  of  the  square.  Several  end  teeth,  especially  on  the 
last  broach  of  a  set,  are  made  to  the  finish  size.  This  feature, 
-which  is  common  to  broaches  in  general,  aids  the  broach 
in  retaining  its  size  and  tends  to  produce  a  more  accurately 
finished  hole. 

Testing-  Uniformity  of  Teeth 

When  testing  a  broach  to  determine  if  all  the  teeth 
cut  equally,  first  use  a  test  piece  not  longer  than  2  X  pitch 
of  teeth.  Pull  the  broach  through  and  note  the  amount  of 
chips  removed  by  each  tooth;  then  "stone  down"  the  high 
teeth  and  test  by  drawing  through  a  longer  piece,  and, 
finally,  through  the  full  length  required.  If  a  broach  is 
warped  much,  or  is  otherwise  inaccurate,  some  teeth  may 
take  such  deep  cuts  that  the  broach  would  break  if  an 
attempt  were  made  to  pull  it  through  a  long  hole  on  the 
first  trial. 

Clearance  Ang-les  for  Broach  Teeth 

The  clearance  angle  a  (Fig.  1)  for  the  teeth  of  broaches 
is  usually  very  small,  and  some  broaches  are  made  with 
practically  no  clearance.  Ordinarily  there  should  be  a  clear- 
ance angle  varying  from  1  to  3  degrees,  2  degrees  being  a 
fair  average.  A  common  method  of  providing  the  necessary 
clearance  is  as  follows:  All  the  lands  of  the  hardened  broach 
are  first  ground  parallel  and  then  they  are  "backed  off" 
slightly  by  means  of  an  oilstone.  Just  back  of  the  narrow 
land  (which  may  not  be  over  1/32  inch  wide)  there  is  a 
clearance  of  2  or  3  degrees,  machined  prior  to  hardening. 

The  clearance  space  required  for  the  chips  depends  upon 
the  length  of  the  hole  and  the  depth  of  the  cut.  When 
the  cut  is  light,  and  especially  if  the  material  to  be  broached 
is  tough,  thus  making  it  necessary  to  use  as  strong  a  broach 
as  possible,  the  clearance  space  should  be  proportionately 
small.  The  fillet  at  the  base  of  each  tooth  should  have  as 
large  a  radius  r  (Pig.  1)  as  practicable  and  the  grooves  be- 
tween the  teeth  should  be  smooth  so  that  the  chips  will  curl 
easily.  A  curved  clearance  space,  similar  to  that  indicated 
by  the  dotted  line  c,  is  superior  to  the  straight  slope,  al- 
though not  so  easily  machined.  The  front  faces  of  the  teeth 
are  sometimes  given  a  rake  5  of  from  5  to  8  degrees  so  that 
the  broach  will  cut  more  easily  and  require  less  pressure  to 
force  it  through  the  holes. 


Steel  for  Broaches 

Three  kinds  of  steel  are  used  for  making  broaches:  name- 
ly, alloy  steel,  carbon  steel  and,  to  some  extent,  casehardened 
machine  steel.  Carbon-vanadium  tool  steel  is  espc.'cially 
adapted  for  broaches.  This  steel  differs  from  the  high- 
speed steels  in  which  vanadium  is  also  used  in  that  it  does 
not  contain  tungsten  or  chromium,  but  is  simply  a  high- 
grade  carbon  steel  containing  a  certain  percentage  of  vana- 
dium. The  addition  of  vanadium  to  carbon  steel  imparts 
certain  qualities,  the  most  important  of  which  arc,  first, 
the  higher  temperature  to  which  the  steel  can  be  heated 
without  coarsening  the  grain  (thus  permitting  a  greater 
range  in  temperature  for  hardening  without  spoiling  the 
tool),  and  second,  the  tough  core  which  makes  the  broach 
stronger  and  more  durable  than  one  made  of  regular  high- 
carbon  steel.  The  makers  recommend  hardening  carbon- 
vanadium  steel  at  a  temperature  varying  from  1350  to  1425 
degrees  P.,  the  temperature  depending  somewhat  upon  the 
size  of  the  tool.  The  steel  is  then  drawn  to  suit  conditions, 
the  drawing  temperature  generally  being  about  460  degrees 
P.     This  particular  brand  of  steel  will  not  harden  in  oil. 

Regular  carbon  steel  that  is  used  for  broaches  should  have 
from  1.00  to  1.10  per  cent  carbon.  To  prevent  the  steel  from 
warping  excessively,  the  broach  should  be  annealed  after  the 
teeth  have  been  roughed  out.  A  successful  method  of  hard- 
ening to  prevent  excessive  warping  is  as  follows:  After 
machining  the  broach  and  before  hardening,  heat  to  a  dark 
red  and  allow  the  broach  to  cool  while  lying  on  a  flat  plate, 
then  heat  to  the  hardening  temperature  and  harden  in  the 
usual  manner.  This  method,  which  is  applicable  to  all  tool 
steels,  reduces  warping  to  a  minimum  and  is  of  especial  value 
when  hardening  slender  broaches. 

Straig-htening  Hardened  Broaches 
Broaches  that  have  been  warped  by  hardening  can  be 
straightened  at  the  time  the  temper  is  drawn.  Place  the 
broach  on  two  wooden  blocks  on  the  table  of  a  drill  press 
equipped  with  a  lever  feed,  and  insert  a  wooden  block  in  the 
end  of  the  drill  press  spindle.  Heat  the  broach  with  a 
Bunsen  burner  until  the  hand  can  barely  touch  it;  then  apply 
pressure  to  the  "high"  side.  Continue  heating  (as  uni- 
formly as  possible)  and  bending  until  the  broach  is 
straight,  but  complete  the  straightening  operation  before  the 
broach  has  reached  a  temperature  of  about  350  degrees  P., 
so  that  the  drawing  temperature  will  not  be  exceeded.  With 
this  method  the  heat  required  for  straightening  is  also  used 
for  drawing  the  temper,  the  broach  being  removed  and 
quenched  as  soon  as  the  tempering  temperature  Is  reached. 
The  temperature  is  judged  by  brightening  some  of  the  teeth 
throughout  the  length  of  the  broach  and  watching  the  color- 
changes  as  the  temperature  increases. 


THE   COUNTRY  BLACKSMITH  AND  THE 
AUTOMOBILE 

The  rapid  increase  of  automobile  users  in  the  agricultural 
districts  has  brought  to  the  country  blacksmiths  a  class  of 
repair  work  which  many  are  poorly  fitted  to  handle.  The 
ordinary  horseshoer  has  little  conception  of  the  proper  pro- 
cedure to  follow  when  called  upon  to  straighten  a  bent  chan- 
nel section  frame,  for  example,  and  much  time  and  ham- 
mering are  expended  in  accomplishing  what  proper  heating 
and  a  few  successful  blows  would  otherwise  quickly  perform. 
The  result  is  high  cost  for  unsatisfactory  repair  work. 

The  country  blacksmith  should  become  familiar  with  the 
peculiarities  of  beam  sections  generally  and  with  the  con- 
struction of  gas  engines,  frames,  wheels,  crankshafts,  clutches, 
springs,  etc.  He  should,  in  short,  become  an  all-around  me- 
chanic of  good  judgment  and  quick  action  if  he  is  to  embrace 
the  opportunity  offered  to  the  shops  in  good  locations.  The 
opportunity  for  the  progressive  man  in  many  localities  ia 
golden.  He  must  equip  his  shop  with  a  few  machines  and 
apparatus  not  required  for  horseshoeing  and  repair  of 
farm  machinery,  but  the  returns  will  amply  reward  him  for 
the  investment. 
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INSPECTION  TESTS  FOR  CINCINNATI  GEAR-CUTTING  MACHINES 


METHODS  OF  TESTING  ALIC}NMENT  OF  DIFFERENT  PARTS  WHILE  GEAR-CUTTINU  MACHINES  ARE  BEING  ASSEMBLED 


The  accuracy  required  for  gearing  necessitates  a  very  close 
Inspection  of  gear-cutting  macliines  wlien  erecting  and  of 
the  machining  operations  of  various  parts.  In  most  cases 
where  gears  are  found  to  be  defective,  the  fault  lies  in  the 
imperfect  machining  of  the  gear  blank  rather  than  in  the  ma- 
■chine  itself.    As  it  is  difficult  to  turn  a  gear  blank  so  that  it  will 
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Fig.    1.     Testing  Position  of  Spindle-head  Column  relative   to  Base 

run  absolutely  true  after  it  has  been  removed  from  the  man- 
drel and  put  back  again  in  a  reversed  position,  it  is  not 
strange  that  imperfect  gears  are  commonly  due  to  inaccurate 
iblanks  or  improper  mounting  on  the  gear-cutting  machine. 
When  the  blanks  are  accurately  machined  and  properly 
mounted  so  as  to  avoid  springing  while  being  cut,  gears  can 
be  finished  very  accurately  in  a  properly  built  machine. 

The  illustrations  shown  herewith  indicate  the  methods 
employed  by  the  Cincinnati  Gear  Cutting  Machine  Co.  Cincin- 
nati,   for    testing    the    alignment    of    different    parts    wliile 


iting    Concentricity    of    Hole    in    Work-spindle 


the  gear-cutter  is  being  assembled.  The  top  of  the  machine 
bed  is  used  as  the  foundation  from  which  the  tests  are 
started.  Upon  this  accurate  surface  a  square  column  A.  is 
placed,  as  illustrated  in  Fig.  1.  The  sides  of  this  column  are 
parallel  and  perpendicular  to  the  broad  base  which  rests  upon 
the  ways.  By  turning  this  column  and  using  its  different 
sides,  it  is  possible  to  determine  accurately  wliether  the  face 
of  the  housing  is  perpendicular  to  the  bed,  the  dial  indicator 
C  being  placed  upon  the  housing  both  at  the  top  and  bottom. 
When    the    housing   is   found    to    be   perpendicular,    the    next 


Inspection  (shown  In  Fig.  2)  la  to  determine  the  parallelism 
of  the  face  of  the  outer  support  B  with  the  housing  face. 
The  indicator  C  is  attached  to  the  spindle  and  the  test  Is 
made  by  traversing  the  spindle-head  vertically  and  noting 
any  variation  as  indlcatiMJ  by  the  dial  gage. 

The  hole  in   the  work-spindle  is  next  tested,  as  shown   in 


Testing   Parellelism   of   Faces   of   Outer   Support   and   Housing 


Fig.  3,  to  determine  whether  it  is  concentric  with  the  out- 
side of  the  spindle  and  also  whether  its  axis  is  parallel  with 
the  bed.  The  accuracy  of  the  hole  is  determined  by  insert- 
ing the  test-bar  D  in  the  spindle  and  revolving  the  latter 
while  the  dial  gage  is  in  contact  with  the  bar.  On  the 
bottom  of  the  indicator  stand  there  is  a  block  which  comes 
against  the  inside  edge  of  the  bed,  so  that  by  placing  the 
indicator  in  different  positions  along  the  top  of  the  bed  the 
parallelism  of  the  spindle  (as  shown  by  test-bar  D)  can  be 
determined. 


Fig.    4.     Testing    Alignment    of 


The  tests  for  the  over-arm  and  centers  that  are  used  wlien 
cutting  small  gears  are  indicated  in  Figs.  4  and  5.  These 
tests  are  similar  to  that  employed  for  the  work-spindle  and 
are  self-explanatory.  After  the  truth  of  the  work-spindle  is 
determined,  it  is  used  as  a  tram,  as  shown  in  Fig.  6,  to  see 
if  the  ways  of  the  cutter-spindle  slide  are  at  right  angles  to 
the  work-spindle.  A  special  angular  surface-plate  E  is  in- 
serted in  the  dovetail  ways  and  the  indicator  C  is  attached 
to  an  arbor  and  is  swung  from  one  side  to  the  other  by 
turning  the  spindle,   thus  bringing   it  into  contact   with   op- 
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poslte  ends  of  tlu'  surfiico-platc.  The  cuttor-arbor  Is  tcstod 
as  shown  in  FIr.  7  to  determine  whether  It  is  parallel  with 
the  top  of  the  bed  and  also  whether  it  runs  eoncentric  with 
the  cutter-spindle.  In  nialdnK  this  test,  the  Indicator  base 
rests  upon  the  lop  of  the  bed,  as  shown. 


yii      ^ 

Tig.    5.     Testing  Centers  used  when  cutting  Small  Gears 

The  test  of  the  elevating  screw  is  illustrated  in  Fig.  8. 
This  is  effected  by  using  different  blocks  of  a  known  length 
and  comparing  these  blocks  with  the  readings  on  the  dial  of 
the  machine.  The  test  indicator  is  first  brought  into  contact 
with  one  of  the  blocks  B  and  its  dial  is  set  at  zero.     The 


Fig.    7.     Testing  Accuracy  cf  Cutter-arbor  with  Spindle  and  Bed 

spindle-head  is  then  elevated  a  distance  equal  to  the  differ- 
ence between  the  length  of  block  B  and  the  next  one  to  be 
used.  The  longer  block  is  then  placed  under  the  test  indicator 
and  any  variation  of  the  pointer  from  zero  shows  the  error 
in   the   elevating  screw.     The   outer   supporting  arm   for  the 
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.'ig.    9.     Finish-boring    Outer  Supporting  Arm    in   Alignment   with   Spindle 

work-arbor  is  rough-bored  prior  to  erection,  but  the  flnish- 
boring  is  done  as  shown  in  Fig.  9.  The  work-spindle  and 
boring-bar  are  revolved  by  a  small  motor  (not  shown)  belted 
to  the  index  wormwheel  which  is  temporarily  converted  into 


a  pulley  by  placing  a  rim  over  it.  The  feed  of  th<'  cutter- 
bar  is  effected  by  holding  wheel  A  stationary.  The  truth  of 
the  bored  hole  is  tested  as  illustrated  in  Fig.  10. 

Tiie    method   of   testing    the   accuracy    of   the    index    worm- 
wheel   Is  shown   in  Fig.  11.     Two  disks  1)  and  />,  are  placed 
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Fig,  6.     Determining  if  Cutter-spindle  Slide  is  at  Right  Angles  to  Spindle 

side  by  side  on  a  "floating"  arbor.  This  floating  arbor  com- 
pensates for  any  slight  error  in  the  periphery  of  the  disks, 
and  by  means  of  a  knife-edge  scriber  fine  lines  are  scratched 
across  these  two  disks.  This  is  done  with  the  machine  belted 
for   use,   and   tlie    operation   is   practically   the   same   as   if   a 
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Fig.    8.     Testing  Accuracy  of  Elevating   Screw 

gear  were  being  cut.  After  the  disks  have  made  a  complete 
revolution,  one  of  them  is  revolved  half  a  turn  in  order  to 
double  any  indexing  error  that  may  exist.  As  these  disks  are 
18  inches  in  diameter,  the  error  found  in  this  way  would 
be  the  same  as  though  a  36-inch  solid  disk  were  used.     After 


Fig.    10.     Testing    Bored    Hole    in    Outer    Supporting    Arm 

one  disk  is  turned  a  half  revolution,  a  comparison  is  made 
with  the  lines  on  the  stationary  disk  by  the  aid  of  a  micro- 
scope and  a  thin  strip  of  metal  upon  which  there  are  a  thou- 
sand   lines    to    the    inch.      Under    the    microscope,    the    thou- 
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sandth   Inch  appears  almost  like  one-slxtei'nth   inch,  so   tliat 
very   slight  errors  are  easily  observed. 

An  accurate  means  of  setting  the  cutter  centering  device 
is  shown  in  Fig.  12.  A  disk  D  having  an  included  angle  of  60 
degrees  is  placed  on  the  cutter-arbor  and  another  disk  y>,, 
notched  to  a  corresponding  angle,  is  placed  on  the  work-arbor. 
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RATCHET   WHEELS   FOR   FEED   ROLLS 


BY   SIDNBY  C.  CABPBNTiSB" 

When  selecting  ratchet  wheels  for  the  feed  rolls  of  power 
presses,  the  diameters  of  the  rolls  on  the  machine  and  the  feed 
of  the  stock  which  is  required  are  usually  known,  and  the  prob- 
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Fig.    11.     Testing   Accuracy   of   Indexing   Wormwheel 

The  disk  on  the  cutter-arbor  is  adjusted  to  such  a  position 
that  all  light  is  excluded  between  it  and  disk  Z>,  on  the  work- 
arbor;  then  the  latter  Is  reversed  and  if  the  light  is  still 
excluded   this  indicates  that  the  disk  on  the  cutter-arbor  is 


Fig.    12.     Accurate    Method    of    setting    Cutter-centering    Device 

lem  is  to  select  a  suitable  wheel  from  the  assortment  in  stock 
and  then  to  determine  the  number  of  teeth  on  this  wheel  which 
corresponds  with  the  required  feed.  For  this  purpose,  the 
writer  has  compiled   the  diagrams   shown  herewith  and  has 
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Diagrams   showing   Ratchet  Wheels   for  a   Given   Feed   with   Rolls   of   th 

central  with   the  work-arbor  and  it  is  then   used  for  setting      found     that     they     \ 
the  center  gage.  F.  D.  J. 


Engineers  who  have  returned  from  Spitzbergen  after  con- 
structing the  Norwegian  Government's  wireless  station  ex- 
press the  view  that  the  natural  resources  on  the  islands  are 
much  more  valuable  tlian   is  generally  supposed. 


Size  indicated 

ve  a  considerable  amcfunt  of  time 
when  a  problem  of  this  sort  comes  up.  A  complete  list  of  the 
wheels  that  can  be  used  for  a  given  feed  may  be  quickly  ob- 
tained by  following  the  vertical  line  corresponding  with  the 
required  feed.  As  an  example,  let  us  suppose  that  a  feed  of 
1.4  inch  is  required  with   feed  rolls  2V2   inches  in  diameter. 


Aclrtrpss:      49    Onklnnd    IVrraii',    Ilitrtford.    Conn. 
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Following  the  \ciiiiul  line  Iroiii  l.l  on  tlio  iliaKriiin  for  2V1> 
Inch  rolls— rolcTriiiK  at  each  diaKomil  to  the  "number  of  teeth 
to  food"  eoliimn  at  the  left-hand  side  of  the  diagram — the  fol- 
lowing list  of  w  lioi'ls  is  quickly  obtained: 


Whr.'l 

40 
80 
120 
160 
200 
220 


Feed 

7  teeth 
14  " 
21  " 
28  " 
35  '■ 
39      " 


Where   it   is  convenient   to   use   the   twisting   moment,    T    - 
/'A",  then: 

n.  I'.  -    0.000016  TN  (2) 

In    many    Instances,    problems    arise    where    the    following 
formulas  may  be  used  to  good  advantage. 


6:i.O0O  n.  1' 


7'  = 


N 


(iJ) 


A'  = 


68,000  H.  P 


63,000  II.  P. 


If  double  pawls  arc  used,  half  teeth  can  be  read  directly 
from  the  diagram. 

A  leading  press  manufacturer  gives  the  practical  limit  for 
the  feed  of  the  stock  as  0.7  of  the  diameter  of  the  roll,  which 
figures  out  about  0.22  of  the  number  of  teeth  in  the  ratchet 
wheel.  The  limit  for  the  different  wheels  in  the  diagrams  is 
based  upon  this  proportion.  If  a  larger  feed  is  required,  gear- 
ing may  be  interposed  between  the  ratchet  and  the  rolls  to 
give  the  required  result.  The  diagrams  give  the  principal  re- 
lation between  the  feed  of  the  stock  In  inches,  the  number  of 
teeth  in  the  wheel,  and  the  number  of  teeth  to  feed  for  feed 
rolls  of  214,  3,  31/!,  and  4  inches  in  diameter.  They  are  figured 
from  the  following  formulas: 

tG  tC  TF  TF 

F  = r  = t  = C  =  - • 

T  F  C  t 

in  which  0  =  circumference  of  feed  roll; 

r  =  number  of  teeth  in  ratchet  wheel; 
t  =  number  of  teeth  to  feed; 
F  =  feed  of  stock  in  inches. 
Similar  diagrams  for  other  sizes  of  feed  rolls  can  be  easily 
figured  from  these  formulas. 

*     *     * 

SHOP  PROBLEMS  INVOLVING  THE  USE 
OF  THE  PRONY  BRAKE  FORMULAE 

BY  J.  H.  OABVBRJ 

A  convenient  form  of  the  prony  brake  formula  is: 
H.  P.  =  0.000016  TN 
where  H.  P.  =  horsepower   transmitted; 

T  =  twisting  moment    (P  X  R) ; 

N  =  number  of  revolutions  per  minute. 


RN 

These  are  derived  from  the  equations: 

0.52:^()  PUN 
11.  P.  = 


PR=T 


33,000 
33,000  H.  P.        63,025  H.  P. 


N 


0.5236.V 
(Neglecting  25  in  the  numerator.) 

The  following  examples  explain  the  use  of  the  diagrams  pre- 
sented in  the  current  Data  Sheet  Supplement. 

H.  P.  =  0.000016  PRN  (1) 

H.  P.  =  0.000016  TN  (2) 

A  hand-operated  geared  crane  has  a  crank  on  each  end  of 
its  driving  shaft.  Two  men  each  exert  a  pressure  of  50 
pounds  at  a  distance  of  24  inches  from  the  center  of  this 
shaft  and  turn  it  at  70  R.  P.  M.  for  a  short  period.  If  operated 
by  a  motor,  what  horsepower  is  necessary?  T  =  twisting 
moment  or  torque  of  motor  =  100  X  24  ^  2400  inch-pounds. 

Then  H.  P.  =  0.000016  X  2400  X  70  =  2.68  H.  P. 

Using  Diagram  No.  1  and  starting  downward  from  70  R. 
P.  M.  to  the  100-pound  diagonal  and  then  moving  to  the  right, 
stopping  at  the  24-inch  line,  and  then  downward  gives  2.7 
H.  P.  Therefore,  allowing  a  possible  50  per  cent  overload 
on  the  2.7  H.  P.  shows  that  a  4  H.  P.  motor  is  necessary,  5 
being  the  nearest  probable  commercial  rating  obtainable. 


63,000  H.  P. 

N 


(3) 


Diagram  used  in  deriving  Prony  Brake  Formulas 

It  is  derived  from  the  accompanying  illustration,  where  it 

will  be  evident  that  if  arm  A  makes  N  revolutions  per  min- 

2irRN 
ute,  then  a  point  R  inches  from  the  center  travels  .  feet 

12 

per  minute.     If  P  pounds  are  registered  on  the  scale  beam, 
the  amount  of  power  being  developed  is: 
2ttRN 

X  P  =  0.5236  PRN  foot-pounds  per  minute. 

12 
Therefore,  as  33,000  pounds  acting  through  a  distance  of 
one  foot  in  one  minute  means  one  horsepower,  then  the  horse- 
power transmitted  is: 

0.5236  PRN 

H.  P.  = =  0.000016  PB?^  (1) 

33.000 


•  With  Data  Sheet  Supplement 

t  See    also    "Calculating    Horsepower    from    Dynamometer    Tests,"    August, 
1911,  engineering  edition. 

t  Address:      Care   of   General   Electric   Co.,    Schenectady,    N.    T. 


A  motor  pulley  20  inches  in  diameter  is  running  at  500 
R.  P.  M.  Find  the  torque  of  motor  when  it  is  delivering 
20  H.  P.  Using  Diagram  No.  2,  start  at  20 
H.  P.  upward  to  the  10-inch  diagonal;  then 
move  to  the  left,  intersecting  the  vertical 
coming  down  from  500  R.  P.  M.  at  a  point 
on  the  250-pound  diagonal.  This  point  of 
intersection  shows  250  pounds  pressure  on  a 
10-inch  radius  or  a  torque  of  2500  inch- 
pounds. 

63,000  H.  P. 

N  = —  (4) 

T 
What  speed  is  necessary  for  a  shaft  having 
a  twisting  moment  of  16,000  pounds  to  give 
70   H.    P.    (20  X  800    gives    T,    the    twisting 
moment.)      Start  from  70  H.  P.  at  the  bot- 
tom of  Diagram  No.  3  and  stop  at  the  20- 
inch   diagonal;    then  moving  to  the  left  to 
the  800-pound  line  and  upward  shows  275  R.  P.  M.  as  speed 
necessary.     (Figures  show  275.6  R.  P.  M.) 

63,000  H.  P. 

P  = (5) 

RN 

It  is  required  to  find  the  tooth  load  on  a  35  H.  P.  motor 
pinion  running  at  600  R.  P.  M.  where  the  pitch  diameter  of  the 
pinion  is  12  inches.  On  Diagram  No.  3,  starting  upward  from 
35  H.  P.  to  the  6-inch  diagonal,  then  moving  to  the  left,  inter- 
secting the  vertical  downward  from  600  R.  P.  M.  shows  ap- 
proximately 610  pounds  load.      (Figures  give  612.5  pounds.) 

A  scale  used  in  connection  with  a  prony  brake  registers 
200  pounds.  The  lever  arm  is  5  feet  long  and  the  speed  of 
the  gas  engine  being  tested  is  600  R.  P.  M.  What  horse- 
power is  being  transmitted?  Using  Diagram  No.  4  and  start- 
ing downward  from  600  R.  P.  M.,  stopping  at  the  200-pound 
diagonal,  then  moving  to  the  right  to  the  60-inch  line  and 
downward  again,  gives  115  horsepower. 
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A  REVIEW  OF  THE  GENERAL  REQUIREMENTS  AND  CHARACTERISTICS  OF  QUENCHING  AND  TEMPERING  BATHS 


While  there  have  been  many  articles  published  regarding 
the  hardening  and  tempering  of  steel  and  the  furnaces  used, 
there  is  but  little  detailed  information  available  regarding 
the  baths  used  for  these  operations.  The  time  has  long 
since  passed  when  each  hardener  had  his  own  carefully 
guarded  secrets  regarding  the  composition  of  quenching  baths. 
On  the  other  hand,  the  time  has  also  passed  when  it  was  a 
common  belief  that  to  harden  a  piece  ot  steel  it  was  only 
necessary  to  cool  it  off  more  or  less  rapidly  in  almost  any 
kind  of  cooling  medium;  it  has  been  found  that  the  cooling 
mediums  for  hardening  and  the  heating  mediums  or  baths 
for  tempering  do,  after  all,  play  quite  an  important  part  both 
as  regards  economy  and  the  efficiency  of  the  tools  treated. 
It  is  the  intention  in  this  article  to  outline  the  methods  which 
have  proved  most  successful,  and  to  give  the  compositions 
of  baths  which  from  long  experience  in  connection  with 
hardening  operations  have  proved  to  give  the  best  all  around 
results  and  to  be  the  most  economical;  in  many  cases  they 
have  not  been  the  cheapest  in  initial  cost,  but  nevertheless 
are  most  economical  because  of  the  better  results  obtained 
with  the  tools  treated  and  the  greater  length  of  time  that 
the  baths  could  be  used  before  deteriorating.  A  description 
of  such  receptacles — cooling  tanks  and  tempering  furnaces— 
for  the  treatment  of  steel  as  have  proved  to  be  the  best  for 
all  around  purposes  has  also  been  included. 

For  the  sake  of  convenience  the  subject  will  be  divided 
Into  four  distinct  parts  as  follows:  (1)  Baths  used  for 
cooling  (quenching).  (2)  Baths  used  for  tempering  (draw- 
ing the  temper  after  hardening).  (3)  Some  tests  and  analysis 
of  baths  referred  to  under  (1)  and  (2).  (4)  Receptacles 
and  furnaces  used  in  quenching  and  tempering. 

Characteristics  of  Quenching  Baths 
No  matter  what  the  composition  of  a  quenching  bath,  to 
Insure  uniform  hardening  the  temperature  of  the  bath  must 


many  (lucnehing  fluids  have  been  condemned  owing  to  im- 
proper heating  and  in  many  ca.ses  to  improperly  built  fur- 
nanc(>s.  As  an  example  may  be  cited  an  oven  furnace  with 
which  the  user  once  had  trouble.  Owing  to  faulty  construction 
of  this  furnace,  more  air  was  let  into  the  heating  chamber  of 
the  furnace  than  could  be  taken  care  of  by  the  fuel  oil; 
after  having  condemned  llrst  the  steel  and  then  the  quench- 
ing bath,  and  then  trying  one  quenching  bath  after  another 
with  the  same  results,  it  was  suggested  that  the  "heating" 
did  not  look  just  right,  and  an  expert  was  called  in  to  find 
out  what  the  trouble  was.     After  much  experimenting  with 


Fig.  1.     Arroneement    used    for    Sand    Tempering 


Fig.    2.      Te 


-ipering    Arrangement    utilizing    an    Inclined    Plate    on 
which  the   Objects  roll  down 


be  kept  constant,  so  that  successive  pieces  of  steel  or  tools 
quenched  will  be  acted  upon  by  baths  of  the  same  heat.  The 
necessity  of  a  uniform  temperature  for  a  quenching  bath 
will  be  readily  understood  by  reference  to  ordinary  water  for 
a  cooling  bath;  everyone  having  any  knowledge  of  the  sub- 
ject knows  that  a  tool  quenched  in  such  a  bath  at  room 
temperature  will  come  out  much  harder  than  if  quenched 
when  the  water  is  at  the  boiling  point.  In  fact,  it  is  well 
known  that  one  way  of  partially  annealing  steel  is  by 
plunging  it  at  a  red  heat  into  hot  water.  The  same  difference 
in  hardness  will  result  when  using  any  quenching  bath  at  dif- 
ferent temperatures,  and  hence  no  actual  and  dependable  data 
can  be  obtained  unless  means  are  taken  for  keeping  these 
baths  at  a  uniform  heat. 

When  using  quenching  baths  of  different  composition  the 
tools  quenched  will  vary  in  hardness.  This  is  due  mainly 
to  the  difference  in  heat-dissipating  power  of  the  different 
baths.  Thus  a  tool  hardened  at  the  same  temperature  in 
water  and  brine  will  come  out  harder  when  quenched  in 
brine;  the  greater  the  conductivity  of  the  bath  the  quicker 
the  cooling.  The  general  opinion,  today,  is  that  the  com- 
position of  a  quenching  bath  is  of  small  importance  as  long 
as  the  bath  cools  the  pieces  rapidly.  Those  who  have  made 
a  study  of  the  subject  have  found  different  opinions  regard- 
ing the  same  quenching  bath  by  different  users,  and  a  good 


the  burners  and  the  furnace  itself  good  results  were  finally 
obtained.  The  difficulty  seemed  to  be  that  the  oxygen  of  the 
air  attacked  the  steel  and  formed  oxide  of  iron  on  the  sur- 
face of  the  tools,  which  consequently  had  a  soft  scale  on 
the  outside. 

Those  who  are  skeptical  as  to  there  being  any  difference  in 
the  effect  on  steel  of  cooling  baths  of  different  composition 
will  readily  admit  that  it  is  advantageous  to  use  baths  free 
from  oxygen  and  from  ingredients  that  tend  to  oxidize. 
Quenching  baths  should  be  uniform;  good  tool  steels  of  high 
carbon  are  very  sensitive  to  differences  in  both  water  and 
oils.  Water  for  hardening  tool  steel  should  be  soft;  entirely 
different  and  very  unsatisfactory  results  will  be  obtained 
when  using  hard  water.  While  different  quenching  oils  show 
less  difference  in  the  results  obtained,  vegetable  and  animal 
oils  w411  give  somewhat  different  degrees  of  hardness  depend- 
ing upon  the  sources  from  which  they  are  obtained.  One 
cannot  be  too  careful  in  the  selection  of  water,  as  it  is  likely 
to  contain  many  Impurities.  If  it  contains  greasy  matters, 
it  may  not  harden  steel  at  all,  whereas  if  it  contains  certain 
acids,  it  will  be  likely  to  make  the  tools  quenched  in  It  brittle 
and  even  crack  them. 

List  of  Quenching  Baths 

(1)  Water — soft — preferably  distilled;  good  tool  steel  should 
require  no  mixture  added  to  pure  water.  (2)  Salt  added  to 
water;  will  produce  a  harder  "scale"  than  if  quenched  in 
plain  water.  (3)  Sea  (salt)  water — the  keenest  natural  water 
for  hardening.  (4)  Water  as  under  (1),  containing  soap. 
(5)  Sweet  milk.*  (6)  Mercury.*  (7)  Carbonate  of  lime.* 
(8)  Wax.*  (9)  Tallow.*  (10)  Air — mostly  used  for  high- 
speed steel;  mere  exposure,  however,  is  in  many  cases  and  on 
many  steels  not  suffK-ient  to  produce  hardness  and  an  air 
blast  is  necessary,  as  this  furnishes  cool  air  in  rapid  motion. 
(11)  Oilst  such  as  cottonseed,  linseed,  whale,  fish,  lard,  lard 
and  paraffine  mixed,  special  quenching  oils,  etc. 

The  following  list  of  oils  and  names  of  firms  supplying 
them  Is  given  for  the  sake  of  convenience.  The  firms  men- 
tioned are  reliable  and  their  oils  have  been  thoroughly  tried 
out  in  comparison  with  other  makes  and  have  proved  to  be 
superior;  opinions  may,  of  course,  differ  in  this  respect  and 
no  doubt  there  arc  many  oils  that  have  not  been  tried  that 
may  be  as  good. 

Cottonseed  oil — Union  Oil  Co.,  Providence,  R.  I.;  Underhay 
Oil  Co.,  Boston,  Mass. 


*  Generally   used   for  special  parposes  only. 

t  A  small  quantity  of  sal-ammoniac  added   to  the  oil  bath  has 
:>  make   the   tools  come  out  clean    from   the  hath. 
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l.iiisccd  oil     Spiiucr   KclloK^'  &   Sons.    Inc..    lUiiralo,   N.   Y. 

Whale  oil — no  difloronco  I'oiuul  bilwccu  two  dilTcrcnl  kinds. 

I'Msh  oil — only  one  kind  tried. 

hard  oil— W.  li.  Hlc.cUcr.  .Mban.v.  N.  Y. ;  K.  !•'.  Houghton 
&  Co.,  rittsbnrg,  I'a. 

I'arallint-  oil     Undorliay  Oil  i'n..   liostoii,  Mass. 

Spci'ial  (lUeiiohlnK  oil  10.  h\  Houghton  &  Co.,  I'itlsburK. 
Pii.  Very  Kood  and  cheap.  While  this  nmy  possibly  deter- 
iorate somowhat  faster  than  some  of  the  others  mentioned  11 
will  prove  very  economical. 

The  order  of  the  intensity  with  wliicli  various  cooling  baths 
■will  harden  steel  of  about  0.90  to  1.00  per  cent  carbon  is  as 
follows:  Mercury,  carbonate  of  lime,  pure  water,  water  con- 
taining soap,  sweet  milk,  different  kinds  of  oils,  tallow  and 
wax.  In  all  cases,  except  possibly  the  oils,  tallow  and  wax, 
it  must  be  remembered  that  the  tools  become  harder  as  the 
temperature  of  the  bath  becomes  lower. 

Baths  used  for  Tempering- 
The  object  of  tempering  is  to  reduce  the  hardness  and  to 
remove  internal  strains  caused  by  sudden  cooling  in  quench- 
ing. The  composition  of  a  tempering  bath  is  of  little  im- 
portance compared  with  that  of  a  quenching  bath  when 
considering  the  effect  upon  the  pieces  treated.  Aside  from 
the  operator's  convenience  and  possible  bad  effects  upon  his 


tlic  puncli  so  placed,  wlicii  liinpcred  right,  will  have  the 
bottom  Hoft  -a  deep  dark  blue  -the  neck  a  very  dark  straw, 
and  the  working  part  of  the  punch  on  top  a  light  straw  color; 
thus  there  is  a  gradual  increase  in  hardness  from  the  bottom 
up.  IMeces  so  drawn  must  previously  have  been  jjolished, 
and  the  temper  Is  judged  by  the  color.  When  the  pieces  have 
attained  the  right  color  they  are,  of  course,  cooled  off,  gen- 
erally In  water  or  oil.  A  plate  without  sand  similarly  heated 
can  also  be  used,  but  it  is  not  as  satisfactory. 

A  plate  arranged  as  shown  In  Kig  2  will  be  found  very 
convenient  when  drawing  small,  round  pieces.  The  pieces  are 
rolled  on  the  inclined  plate  which  is  heated  as  lndi('at(!d. 
The  length  of  time  the  work  is  in  contact  with  the  plate 
can  be  regulated  by  adjusting  the  amount  of  the  incline,  as 
well  as  the  location  of  the  "stop."  This  arrangement  can 
also  be  used  for  such  work  as  punches,  etc.,  in  which  case 
the  plate,  of  course,  should  stand  level  and  not  in  an  in- 
clined position. 

Another  frequently  used  tempering  medium  is  hot  air,  the 
temper  in  this  case  also  being  judged  by  the  color.  For  this 
method  of  tempering  special  furnaces  should  be  employed 
in  order  to  get  uniform  results.  This  method  is  used  more 
especially  for  small  and  light  work  in  quantities  and  where 
the  color  has  to  be  bright  and  clear.  While  all  of  these 
methods  have  the  advantage  of  enabling  one  to  actually  see 
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WATER  SUPPLY 


WATER  INLET 


Fig.    3.     Water    or   Brine    Tank    for 
Quenching    Baths 


Fig.    4. 


Another  Type   of   Water    or 
Brine   Tank 


Fig.    5.     Oil-quenching    Tank    with    Water 
circulated    in    an    Outer  Tank 


health,  the  different  baths  used  for  this  operation  must  be 
considered  with  regard  to  initial  cost,  lasting  quality,  effects 
on  finish,  etc. 

While  oil  is  the  most  widely  used  medium  for  tempering 
tools  in  quantities,  other  means  and  methods  are  employed, 
especially  by  those  who  have  tools  in  small  quantities  to 
temper,  when  the  expense  of  installing  and  running  an  oil 
tempering  furnace  w^ould  not  be  warranted.  Of  these  methods 
we  first  find  the  one  used  by  the  old-style  tool  hardener  of 
only  partly  cooling  the  tool  when  quenching  it,  then  quickly 
withdrawing  it,  polishing  off  the  working  surface,  and  then 
letting  the  heat  which  remains  in  the  tool  produce  the  re- 
quired temper  as  judged  by  the  color.  If  the  tool  has  a  shank, 
it  is  good  practice  to  heat  part  of  the  shank  also  and  quench 
the  working  part  of  the  tool  only,  in  which  ease  this  part 
can  be  cooled  off  thoroughly;  the  heat  remaining  in  the  body 
or  shank  of  the  tool  will  do  the  tempering,  which  also  in  this 
case  must  be  judged  by  the  color. 

The  sand  bath  is  another  frequently  used  medium  for 
tempering,  the  sand  being  deposited  on  an  iron  plate  and 
heated;  by  the  use  of  this  method  a  piece  to  be  tempered  can 
be  given  different  tempers  throughout  its  length,  as,  for  ex- 
ample, rivet  hole  punches;  these  are  placed  endwise — bottom 
down — in  the  sand  about  two-thirds  projecting  outside  the 
sand  into  the  air  (see  Fig.  1).  It  is  readily  seen  that  the 
jiearer  the  bottom  of  the  sand  bath,  the  higher  the  heat,  and 


the  temper  given  to  tools  treated,  the  oil  tempering  bath  is 
the  one  mostly  used  owing  to  its  economy. 

The  two  main  points  to  be  considered  when  using  an  oil 
tempering  furnace  are:  first,  to  have  the  heat  uniform 
throughout  (not  hotter  where  the  burners  or  flames  are  in 
contact  with  the  walls  of  the  furnace);  and  second,  to  leave 
the  pieces  to  be  tempered  in  the  oil  long  enough  to  have 
attained  the  heat  of  the  oil  throughout  when  taken  out. 
The  first  point  can  be  taken  care  of,  as  far  as  possible,  by 
proper  construction  of  the  furnace;  the  second  can  best  be 
taken  care  of  by  immersing  the  pieces  to  be  tempered  in 
the  oil  before  starting  to  heat,  and  letting  the  pieces  remain 
in  the  oil  and  be  heated  with  it  to  the  temperature  required. 
In  such  a  case,  one  should,  of  course,  have  more  than  one 
furnace,  or  else  after  each  operation  take  the  hot  oil  out 
and  refill  the  tank  with  cold.  The  method  described  is  very 
much  better  than  the  one  frequently  used  of  immersing  th^ 
pieces  in  a  bath  which  already  has  the  required  temperature 
and  then  letting  them  remain  long  enough  to  attain  the 
heat  of  the  bath  throughout,  as  a  furnace  yet  has  to  be  de- 
signed which  will  maintain  a  uniform  heat  for  even  as  short 
a  time  as  is  required  for  this  operation.  Furthermore,  it  is 
not  necessary  that  a  piece  to  be  tempered  be  held  in  the 
bath  a  certain  length  of  time  at  the  required  temperature;  the 
temperature  desired  need  only  be  maintained  long  enough 
to  insure  that  the  piece  has  been  evenly  heated  throughout. 
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WliiTi  tempering  to  liiKli  heats,  or,  ratliiT,  when  toniixTiiiK 
to  liiKhcr  heats  than  the  flash  point  of  any  tcinptTinK  oils 
(050  to  700  (IcKPfos  K.*)  some  other  teniperinK  fluid  than  oil 
must  b<?  used.  Lead  is  the  one  usually  employed.  As  it  is 
impossible  when  using  lead  to  let  the  pieces  to  be  tempered 
be  heated  up  with  the  lead,  th(>y  must  be  immersed  at  the 
pre(i<'termined  temperature  and  kept  there  until  heated  evenly 
tlirouKhout  to  the  same  temperature  as  the  lead.  It  is  claimed 
by  many  that  it  is  easier  to  maintain  a  uniform  heat  in  a 
lead  bath   than   in  an  oil   bath,   but  it  has  been   found  that. 


Fig.    6.     Water   and    Oil   Tank   Combined 

owing  to  the  lead  not  circulating  as  readily,  the  temperature 
may  vary  considerably  in  different  parts  of  the  bath,  and 
hence  it  is  not  very  reliable. 

Salt  is  another  medium  frequently  employed  for  tempering 
heats  between  575  and  875  degrees  F.  Salt  fuses  at  575  de- 
grees F.,  but  when  immersing  the  pieces  to  be  tempered  the 
salt  will  immediately  solidify  around  the  cold  pieces.  When 
these  are  heated  to  575  degrees,  the  salt  will  melt  and  the 
pieces  should  be  withdrawn.  This  is  not  reliable,  however, 
as  the  pieces,  especially  if  large,  will  not  have  had  time  to 
be  heated  through  before  the  salt  melts.     If  a  higher  temper 


Fig.  7.     Ordinary    Type    of 
Quenching   Tank 


Fig.    8.     Oil-quenching    Tank    with 
Water    and    Steam    Coils 


is  required,  it  is,  of  course,  only  necessary  to  let  the  pieces 
remain  in  the  bath  and  get  the  readings  of  the  heat  from  a 
pyrometer.  In  all  these  methods,  it  is  questionable  if  it  is 
good  practice  to  suddenly  immerse  cold  pieces  to  be  drawn 
into  baths  of  such  high  temperatures.  When  a  lower  temper 
is  required,  and  an  oil  tempering  bath  or  furnace  is  not  avail- 
able, alloys  of  lead  and  tin  can  be  used  for  as  low  heats  as 

•  There  are  tempering  oils  on  the  market  claimed  to  have  n  (lash  test 
of  T.IO  dcEreos,  hut  It  Is  douhtfnl  If  thc.v  over  liiivi'  ln'on  foiiM<l  to  utand 
this  ti'St.  Hi-av\  Ida.k  ijliii.lir  ..il  lias  Im-i-m  r.Min.l  le  slaliil  a  Hash  test 
III-    Ti;.-,    d.-Kl-ci-s. 


4IHI  degrees  and  of  had  and  aiitiniDiiy  for  500  degrees.  How- 
ever, this  involves  the  inconvenience  of  keeping  a  large  number 
of  different  alloys  on  hand,  if  it  is  desired  to  vary  the  ti-mper 
heats.  The  following  table  for  different  alloys  which  melt 
at  the  temperatures  given  was  compiled  by  Mr.  O.  M.  Becker. 


Mi'ltini;  Tfiii- 

M.ltinif  Tei 

peratuif. 

p.-rature. 

Lead 

Tin 

DeKrecs  K. 

I.ea.1 

Tin 

Decrees  F 

14 

8 

420 

24 

8 

480 

15 

8 

430 

28 

8 

490 

k; 

8 

440 

38 

8 

510 

17 

8 

450 

60 

8 

530 

18.5 

8 

460 

96 

8 

550 

20 

8 

470 

200 

8 

560 

The  oils  for  tempering  baths  specified  below  are  given  for 
the  sake  of  convenience  only:  the  statements  are  based 
upon  the  findings  of  thorough  experiments.  There  may,  of 
course,  be  many  other  oils  just  as  good  that  have  not  been 
tried. 

(1)  Walter  A.  Wood,  Hostoii.  Mass.,  XXX  tempering  oil; 
as  cheap  in  initial  expense  as  any;   good  lasting  qualities. 

(2)  Frankfort  tempering  oil.  Strong,  Carlisle  &  Hammond 
Co.,  Cleveland,  Ohio. 

(3)  Fish  oil,  cottonseed  or  linseed  oil  may  also  be  used; 
in  many  cases  these  are  mixed  with  high  fire  and  flash  test 
mineralized  oils. 

Tests  and  Analysis 

The  analysis  and  test  results  of  oils  when  new   (not  used) 

as  compared  with  those  of  oils  which  have  been  used  such  a 
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Fig.    9.     Ordinary  Type   of  Tempering   Furnace 

length  of  time  as  to  render  them  practically  valueless  will  be 
found  interesting. 


Lard  and  paraffin  e  oi 
mixed  (half  and  half) 
used  for  quenchiDK 
Old 


New 

400 

475 

25 

75 

0.912 


(thick) 

380 

450 

10 

90 

0.925 


W.  A.  Wood 
Tempering  Oil 
Old 
New  (thick) 

Flash   point    550  475 

Fire  tect   625  550 

Mineral  oil,  per  cent 94  30 

Saponifiable  oil,  per  cent. .  6  70 

Specific  gravity  0.920  0.950 

Houghton  tempering  oil:  flash  point,  595  degrees;  fire 
test,  685  degrees:   specific  gravity,  0.900. 

Frankfort  tempering  oil:     fire  test,  670  degrees. 

Frankfort  quenching  oil:     fire  test,  500  degrees. 

Parafline  oil  (Underhay):  fire  test,  450;  specific  gravity, 
0.912. 

Lard  oil  (Bleecker):     fire  test,  ;  specific  gravity,  0.920. 

The  great  difference  in  tests  and  analysis  between  new  and 
used  oils  should  be  noted;  oils  used  constantly  at  high  heats 
will  gradually  lose  the  "mineral"  part  of  the  oil,  the  more 
so  the  higher  the  heat  used.  A  tempering  bath  can  therefore 
be  prolonged  in  life  by  adding  to  it  now  and  then  new  mineral 
oil.  To  lengthen  the  life  of  the  bath  high  heats  should  be 
avoided  as  much  as  possible. 

Receptacles  and  Furnaces  used  in  Quenchintr  and  TemperinK' 
The  main  poifit  to  be  considered  in  a  quenching  bath  is,  as 
mentioned,   to  keep  it  at  a  uniform   temperature  so  that  sue- 
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cessivo  pieces  (luenchcd  will  bo  subjected  to  the  same  heat. 
The  next  considornttoi)  Is  to  ke(>p  the  bath  nKitatod,  so  that 
It  will  not  be  of  (liflVr(Mit  IcMuperaturos  in  different  places; 
if  thorouglily  agitated  and  Kept  in  motion,  as  is  the  case  with 
the  bath  shown  in  Kig.  3,  it  is  not  even  necessary  to  keep 
the  pieces  in  motion  in  the  bath,  as  steam  will  not  be  likely 
to  form  around  the  pieces  quenched.  Experience  has  proved 
that  if  a  piece  is  held  still  in  a  thoroughly  agitated  bath, 
It  will  come  out  much  straighter  than  if  it  has  been  moved 
around  in  an  unagitated  bath.  This  is  an  important  consid- 
eration, especially  w-hen  hardening  long  pieces.  It  is,  besides, 
no  easy  matter  to  keep  heavy  and  long  pieces  in  motion  un- 
less it  be  done  by  mechanical  means. 

In  Pig.  3  is  shown  a  water  or  brine  tank  for  quenching 
baths.  Water  is  forced  by  a  pump  or  other  means  through 
the  supply  pipe  into  the  intermediate  space  between  the  outer 
and  inner  tank.  From  the  intermediate  space  it  is  forced 
Into  the  inner  tank  through  holes  as  indicated.  The  water 
returns  to   the   storage   tank  by   overflowing   from   the   inner 

tank  into  the  outer 
one  and  then 
through  the  over- 
flow pipe  as  indi- 
cated. In  Pig.  4  is 
shown  another  wa- 
ter or  brine  tank  of 
a  more  common 
type.  In  this  case 
the  water  or  brine 
is  pumped  from  the 
storage  tank  and 
continuously  re- 
turned to  it.  If  the 
storage  tank  con- 
tains a  large  vol- 
ume of  water,  there 
is  no  need  of  a  spe- 
cial means  for  cool- 
ing. Otherwise,  ar- 
rangements must  be 
made  for  cooling 
the  water  after  it 
has  passed  through 
the  tank.  The  bath 
is  agitated  by  the 
force  with  which 
the  water  is  pump- 
ed into  it.  The 
holes  at  A  are  drill- 
ed on  an  angle,  so 
as  to  throw  the  wa- 
ter toward  the  cen- 
ter of  the  tank.    In 


Fig.    10. 


Special  Tempering  Furnace  with 
Perforated  Oil  Tank 


Fig.  5  is  shown  an  oil  quenching  tank  in  which  water  is 
circulated  in  an  outer  surrounding  tank  for  keeping  the  oil 
bath  cool.    Air  is  forced  into  the  oil  bath  to  keep  it  agitated. 

Pig.  6  shows  a  water  and  oil  tank  combined.  The  oil  is 
kept  cool  by  a  coil  passing  through  it  In  which  water  is 
circulated,  which  later  passes  into  the  water  tank.  The 
water  and  oil  bath  in  this  case  is  not  agitated. 

Fig.  7  shows  the  ordinary  type  of  quenching  tank  cooled 
by  water  forced  through  a  coil  of  pipe.  This  can  be  used 
for  either  oil,  water  or  brine.  Fig.  8  shows  a  similar  type 
of  quenching  tank,  but  with  two  coils  of  pipe.  Water  flows 
through  one  of  these  and  steam  through  the  other.  By  this 
means  it  is  possible  to  keep  the  bath  at  a  constant  tem- 
perature. 

Tempering-  Furnaces 

In  tempering  furnaces  the  only  really  important  consid- 
eration is  to  insure  that  the  furnace  is  so  built  as  to  heat  the 
bath  uniformly  throughout.  It  is  doubtful  if  there  can  be 
found  a  tempering  furnace  on  the  market  that  will  fill  this 
requirement  entirely,  although  many  give  good  results  in 
general.  It  is  never  safe,  however,  to  let  any  tools  being 
tempered  rest  against  the  bottom  or  sides  of  the  tank,  as  no 
matter    how    scientifically    the    furnace    may    be    built    these 


parts  arc,  in  most  cases,  lioltcr  than  the  fluid  itself.  It  is, 
of  course,  just  as  important  not  to  let  the  thermometer  rest 
against  any  of  these  parts  in  order  to  insure  correct  read- 
ings. After  the  pieces  tempered  are  taken  out  of  the  oil 
bath,  they  should  immediately  be  dipped  in  a  tank  of  caustic 
soda  (not  registering  over  8  or  9),  and  after  that  in  a  tank 
of  hot  water.  This  will  remove  all  oil  which  might  adhere 
to  the  tools. 

Fig.  9  shows  an  ordinary  type  of  tempering  furnace.  In 
this  the  flame  does  not  strike  the  walls  of  the  tank  directly. 
The  tools  to  be  tempered  are  laid  in  a  basket  which  is  im- 
mersed in  the  oil.  •  In  Pig.  10  Is  shown  a  tempering  furnace 
in  which  means  are  provided  for  preventing  the  tools  to  be 
tempered  from  coming  in  contact  with  the  walls  or  bottom  of 
the  furnace  proper.  The  basket  holding  the  tools  is  im- 
mersed in  the  inner  perforated  oil  tank.  This  same  arrange- 
ment can,  of  course,  be  applied  to  the  furnace  shown  in 
Fig.  9. 

*  *     * 

ARE  IRON  AND  STEEL  CHIPS  COMBUSTIBLE  ? 

"Pig  iron  under  water"  has  been  described  as  a  typically 
safe  insurance  risk,  and  to  most  persons  iron  or  steel  in  any 
shape  is  equally  free  from  liability  to  catch  fire  and  burn  up. 
Nevertheless,  a  recent  experience  of  the  Rushmore  Dynamo 
Works  in  Plainfield,  N.  J.,  with  a  big  pile  of  steel  chips 
which  actually  caught  fire  from  a  blazing  rubbish  heap  near 
by  shows  that  finely  divided  iron  or  steel  may  sometimes 
oxidize  faster  than  it  can  get  rid  of  its  heat,  and  hence  may 
exhibit  all  the  phenomena  of  combustion.  The  story  is 
vouched  for  by  Mr.  S.  W.  Rushmore  in  the  following  words: 

"Out  in  our  yard  we  have  a  big  heap  of  steel  chips  from 
the  automatic  turret  and  screw  machines,  which  we  sell 
from  time  to  time  in  lots  of  several  car  loads.  Steel  being 
generally  considered  a  non-combustible,  this  heap  is  quite 
close  to  the  box  lumber  pile.  Saturday  afternoon,  August  2, 
the  pile  stood  eight  feet  high  and  contained  several  car  loads, 
when  the  yard  gang  piled  up  alongside  of  it  a  lot  of  old 
barrels  and  rubbish  and  set  fire  to  the  latter.  Of  course,  the 
steel  pile  got  warm.  On  going  my  rounds,  to  see  that  every- 
thing was  in  shape  before  going  home,  I  discovered  smoke 
and  flame  issuing  from  the  supposedly  fireproof  heap,  which 
at  several  points  at  the  bottom  glowed  white  hot.  The  hfiat 
rapidly  increased  until  it  threatened  to  fire  the  lumber,  so 
the  watchman  got  out  the  hose  and  played  a  one-inch  stream 
on  the  pile.  The  flame  went  down  and  I  supposed  the  fire 
would  soon  go  out,  so  I  went  home.  Three  hours  later  the 
night  watchman  'phoned  me  that  in  spite  of  the  hose  the  fire 
was  getting  worse,  so  I  called  the  fire  department,  which 
found  a  lively  little  volcano  at  work.  They  worked  on  that 
pile  of  chips  for  just  an  hour  with  two  powerful  streams,  and 
after  many  explosions  of  steam  and  gas,  and  after  the  whole 
yard  had  been  flooded,  declared  the  fire  out  and  went  home. 
At  10  o'clock  Sunday  morning  the  day  watchman  'phoned 
me  in  a  hurry  that  the  fire  had  started  again,  and  sure 
enough  I  found  that  darned  pile  a  seething  mass,  making  a 
weird  and  threatening  hissing  sound,  but  with  little  smoke 
and  only  thin  yellowish  flames.  The  department  was  again 
called,  and  after  a  couple  of  hours  the  pile  was  cooled  down 
and  dug  into  until  apparently  dead. 

"The  chips  are  put  through  a  centrifugal  separator,  and 
the  small  amount  of  oil  remaining  had  nothing  to  do  with 
the  fire.  It  was  a  plain  case  of  burning  iron.  The  metal 
was  so  finely  divided,  and  presented  so  much  surface  to  the 
oxygen  in  proportion  to  the  radiating  surface  of  the  pile, 
that,  once  started  by  the  heat  from  the  rubbish  pile,  the  com- 
bustion proceeded  exactly  as  in  a  pile  of  coal,  only  apparently 
at  a  more  rapid  rate.  I  had  never  seen  an  iron  fire  before, 
and  had  never  considered  iron  chips  a  fire  risk,  but  anyone 
having  seen  that  fire  would  never  think  of  storing  a  large 
quantity  inside  any  building.  I  was  surprised  to  find  that 
the  metal  had  not  melted.  Where  the  fire  had  been  hottest 
the  chips  were  a*  dark  blue.  The  pile  sank  about  a  third  in 
height,  and  a  lot  of  metal  must  have  been  oxidized  to  create 
so  much  heat.  Next  time  I  shall  almost  expect  to  see  the 
concrete  walls  blaze  up." 

*  *    * 

We  talk  lightly  of  high  vacua,  or  even  of  a  perfect  vacuum, 
says  the  Scientific  American.  It  is  instructive  to  calculate 
the  number  of  molecules  contained  in  a  cubic  millimeter  of 
gas  at  the  lowest  pressure  on  record.  W.  Gaede  has  recently 
succeeded  in  exhausting  a  vessel  to  a  pressure  of  two  ten- 
millionths  of  a  millimeter  of  mercury  (four  one-thousand- 
millionths  of  a  pound  per  square  inch).  At  this  pressure 
one  cubic  millimeter  of  gas  would  still  contain  about  eight- 
and-a-half  million  molecules. 
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AN   ITALIAN   MILLING   MACHINE 


An  unusual  design  of  millinR  machine,  manufactured  by 
Oflicine  Dubosc,  Societa  Anonima,  machine  tool  builders  of 
Turin,  Italy,  is  shown  in  Fig.  1.  The  mo.st  interesting  feature 


A  MACHINE  IN  WHICH  BOTH  SPEED  AND  PEED  CHANGES  ARE  DERIVED  FROM  THE  SAME  UEAR  BOX 

BY  JOSEPH  HORNER* 

with  a  brass  bushing.  The  belt  pulley  Is  engaged  or  dis- 
engaged by  means  of  these  friction  disks  which  are  located 
on  each  side,  as  shown.  The  disks  are  operated  by  a  levfr 
attached  to  part  B,  the  lever  being  weighted  with  a  knobbed 
handle,  as  shown  In  Fig.  1.  When  the  machine  Is  not  in  use, 
the  friction  disks  are  kept  out  of  contact  with  the  pulley 
by  a  coiled  spring  located  in  recesses  formed  at  the  inner 
ends  of  the  disk  hubs.  Part  B  has  a  threaded  extension 
which  screws  into  a  bushing  in  bearing  bracket  C.  When 
the  ball-handle  attached  to  B  is  turned  to  the  right,  the 
adjustable  screw  E  and  part  B  move  axially  and  cause  disk 
D  to  grip  the  driving  pulley.  The  amount  of  this  axial  move- 
ment is  slight,  being  just  enough  to  make  and  break  fric- 
tional  contact  with  the  pulley. 

The  pulley  shaft  (1  is  mounted  in  three  bearings  and  is 
equipped  with  a  ball  end-thrust  bearing,  having  provision  for 
adjustment  by  means  of  lock-nuts.  On  the  right  end  of  this 
shaft,  through  which  power  is  transmitted  to  the  spindle  and 
feeding  mechanism,  a  cone  of  seven  bevel  gears  is  keyed  per- 
manently. The  sliding  gears  H  and  F,  which  are  feather- 
keyed  on  the  diagonal  shafts  seen  above  and  below,  can  be 
engaged  with  any  one  of  the  cone  of  gears  on  shaft  O.  The 
speed  changes  are  obtained  by  shifting  lever  A'  and  gear  H, 
and  the  feed  changes  by  lever  O  and  gear  F.  These  levers 
have  two  movements;  that  is,  they  swing  vertically  about 
pivots  at  the  Inner  ends,  to  bring  the  sliding  gears  into  mesh 
with  large  or  small  gears  of  the  cone,  and  the  handles  and 
sliding  gears  also  have  an  axial  movement.  As  will  be  seen, 
the  gears  are  carried  in  bosses  at  the  ends  of  the  handles, 
in  which  they  are  secured  by  circular  nuts.  The  axial 
movement  is  provided  for  by  splines  extending  along  the 
pivoted  shafts. 

In  the  diagram  Fig.  4,  the  locations  of  the  centers  of  the 
pitch  cones  for  different  positions  of  the  movable  gears  are 
shown  by  the  small  circles.  The  apices  of  the  pitch  cones 
of  any  movable  and  fixed  gear  that  may  be  in  mesh  inter- 
sect on  the  center  line  of  the  central  cone  of  gears.  The 
speed-  and  feed-change  levers  are  properly  located  and  locked 
in  each  position  by  a  series  of  notches  with  which  suitable 
locking  pins  engage.     Adjacent  to  each  notch  the  speeds  and 


Milling    Machine    with    Combined    Speed-    and    Foed- 
cbanging   Mechanism 

of  this  machine  is  the  mechanism  by  means  of  which  the 
speed  and  feed  changes  are  obtained.  The  power  is  derived 
from  a  single  belt  pulley  which  transmits  motion  through'  a 
cluster  of  bevel  gears  enclosed  in  a  box  at  the  rear  of  the 
column.  The  main  spindle  is  driven  through  a  sliding  ^ear 
meshing  with  one  side  of  the  central  cone  of  gears,  and  the 


Fig.    2.     Rear   View   of   Speed   and   Feed   Box 

feed  mechanism  is  driven  through  a  sliding  gear  on  the  op- 
posite side  of  the  central  cone. 

Pig.  2  is  a  rear  elevation  showing  the  outside  of  the  gear 
box,  and  Fig.  3  is  a  sectional  view  showing  the  nest  of  cone 
gears  and  their  relation  to  the  driving  pulley.  This  pulley 
A  is  driven  at  320  revolutions  per  minute.  Normally,  It  runs 
loosely  on  the  hubs  of  friction  disks  D  and  D,  and  is  provided 


'  Address:      45   Sydney    BIdgs.,    Batti,    England. 


Fig.    3.     Sectional  View  of  Speed  and  Feed  Box 

feeds    which    correspond    to    that    particular    position    are 
stamped. 

The  speed  and  feed  motions  arc  transmitted  through  the 
sliding  bevel  gears  H  and  F  upward  and  downward,  re- 
spectively. Motion  to  the  spindle  is  transmitted  through 
fixed  pinion  J,  which  engages  with  gear  K  (see  Figs.  3  and 
5).  Gear  K.  in  turn,  is  keyed  to  a  horizontal  shaft  A'.  Fig. 
5,  having  at  its  opposite  end  a  gear  O.    The  latter  is  constantly 
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in  iiicsh  with  Kt'iu"  J',  which,  willi  K<'"r  .S'.  runs  loosely  on 
the  main  spindle  Q  ol'  tlie  heiidstock.  On  this  spindle  a  larK<  r 
sear  /.'  is  keyed.  By  means  of  these  ^cars,  and  the  spring 
pins  />",  the  spindle  ean  he  drivt-n  either  direct  or  through 
llie  hacU-KearinK.  Tliis  change  is  elTected  hy  op<>ratinR  a 
rork(-d    lever    ennaKinn    with    collar    7'    and    actuated    hv    the 


Fig.    4.     Diagram    showing   Eelative    Positions    of    Fixed    and    Sliding    Gears 


liandle  seen  at  the  rear  of  the  housing,  in  Pig.  1.  *  When  the 
spindle  is  driven  direct,  gears  P  and  A*  are  locked  together 
by  pins  B,  at  which  time  the  back-gears  are  disengaged. 
Tlie  movement  of  the  lever  for  shifting  collar  T  also  con- 
trols the  position  of  the  back-gears,  so  that  when  the  spindle 
is  to  be  driven   direct  the  back-gears  are  automatically   dis- 
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REDUCING   SHOP   COSTS 

The  elliciency  expert  or  systematizer  who  tries  to  accom- 
plish a  i-eduction  of  manufacturing  costs  by  I'educing  wages 
is  attacking  the  problem  at  the  wrong  end,  and  he  generally 
conies  to  speedy  grief.  The  storekeeper  who  tries  to  get 
more  trade  by  reducing  prices  is  in  the 
same  class.  The  storekeeper  is  likely  to 
go  into  bankruptcy  soon  after  having  de- 
moralized his  trade  and  prices.  Both  the 
efficiency  expert  and  the  storekeeper  fail 
to  realize  that  the  secret  of  success  is  ser- 
vi(U'.  The  systematizer's  real  business  is 
to  train  the  employes  to  produce  more  with 
the  same  effort  and  thus  to  earn  more  for 
themselves  and  the  concern  employing 
them.  To  cause  thero  to  earn  less  for  them- 
selves will  almost  inevitably  result  in  earn- 
ing less  for  their  employers.  The  store- 
keeper who  cuts  prices  voluntarily  reduces 
his  own  wages,  which  means  that  he  must 
eventually  render  poorer  service.  What  he 
should  do  is  to  study  how  he  can  serve 
the  public  better.  If  he  can  render  better 
service  and  thus  attract  larger  trade  at 
standard  prices,  he  may  then  be  able  to 
reduce  prices  because  he  is  producing  more 
per  employe,  and  all  are  earning  more. 
Service  should  be  the  motto — not  merely 
More  service  means  lower  costs,  and  this 


The  speed-changing  mechanism  gives  tlie  following  revolu- 
tions of  the  cutter  spindle  per  minute: 

With  the  back-gears  in  mesh 14     17     22     27     34     42     54 

When    driving   direct .^. . . .   63 

The  feed  motion  is  derived  from 
fixed  pinion  L  which  meshes  with 
gear  M  (Figs.  3  and  5).  The  latter 
is  keyed  to  shaft  W.  which,  through 
gears  X,  transmits  motion  to  feed 
box  Y  at  the  rear  of  the  machine. 
At  this  point  two  changes  of  feed 
can  be  obtained  by  shifting  the 
handle  seen  attached  to  the  box  in 
Fig.  1.  The  feeding  movement  is 
transmitted  to  the  front  of  the  ma- 
chine through  a  telescopic  shaft  in 
the  usual  manner.  Gear  /,  through 
a  shaft  and  gear  meshing  with  gear 
A.  drives  the  cross-feed  shaft  which 
engages  nut  C.  This  nut  has  an 
adjustable  section  for  taking  up 
the  back-lash  due  to  wear  of  the 
threads.  The  shaft  driven  by  gear 
Z  carries  the  miter  gear  D  which 
meshes  with  another  miter  gear  on 
the  vertical  shaft  (not  shown)  from 
which  pinion  E  is  driven.  The  lat- 
ter, In  turn,  transmits  motion  to 
miter  gear  F,  which  actuates  the 
longitudinal  feed-screw;  the  lat- 
ter is  provided  with  the  usual  re- 
verse clutch.  The  vertical  adjust- 
ments of  the  knee  are  effected  by 
a  ball-handle  having  a  shaft  set 
diagonally  and  connecting  with  the 
telescopic  screw  through  a  pinion 
mesliing  with  bevel  gear  J.  The 
main  spindle  bearings  are  fitted 
with  split  boxes  which  are  fitted  in  bored  conical  seats 
adjustment  is  provided  for  taking  up  wear. 


reduction  of  costs 

applies  to  goods  and  wages  alike. 

*       *       He 

CYANIDE  FOR  CLEANING  HARDENED  STEEL 

A  method  of  treating  taps  and  other  tools  in  hardening 
which  leaves  them  free  from  scale  and  with  a  silvery  sur- 
face is  to  use  a  layer  of  potassium  cyanide  on  top  of  a  lead 
heating  bath.  A  tap  or  other  tool  immersed  in  the  lead  re- 
ceives a  coating  of  cyanide  which  cleans  off  all  scale  or  rather 
prevents  its  formation.  When  dipped  in  the  hardening  bath 
the   cyanide   dissolves   instantly,   leaving   the   work   in   condi- 


IdL 


Fig.  5.     Sectional    View    of    Italian    Milling    Machine 

Axial      tion  for  rapid  polishing.     Of  course  an  exhaust  hood  must  be 
provided  over  the  pot  to  draw  off  the  deadly  cyanide  fumes 
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RESISTANCE  OF  STEELS  TO  WEAR  IN  RE- 
LATION TO  HARDNESS  AND  STRENGTH* 
The  increasing  speeds  and  heavy  duty  of  machinery  and 
motive  power,  with  resultant  shortening  of  the  leiigth  of 
service  of  parts  through  rapid  wear,  makes  the  study  of  wear 
resisting  qualities  of  metals,  especially  steel,  one  of  in- 
creasing importance.  In  the  railway  field,  the  increasing 
wear  of  tires  and  rails  due  to  increased  loads  and  speeds  is 
a  serious  matter.  Not  only  is  it  desirable  to  have  high 
resistance   to  wear,  but   it  is   necessary   to  have  other  quali- 

T.ABLE    1.       CHBMtCAL  COMPOSITION    OK    8TEBLS   TESTED 


Mark 

Wear 
Mk.  iier        Treatment, 
I.OOO.UOO         Degrees  C 

Rev. 

Carbon, 
Per 
Cent 

Man- 

pranese. 

Per 

Cent 

Silicon, 
Per 

Cent 

Chro-     Nickel, 
mium.        Per 

Pe"-,        Cent 
Cent 

Van- 
adium,              Remarks 
Per 

Cent   1 

P 
P-1 

O 
O-l 

s,.. 

12 

El 

U-1 

C-1 

K-1 

Fl 

23 

Y-1 

J-1 

D-1 

3813.2       none 

2436.4  825-600 

1463.0  none 
1334.8       835—600 

1120.5  none 

1104.1  825-600 

1079.6  825-600 
1043.1        835—600 

958.0       825-650 
829.8       825-600 

436.8  900    600 

371.9  825     6'jO 
368.8       «00— 625 
367.8       900-601* 

261.0  900-600 

230.1  826—600 

0  25 
0.25 
0.45 
0.45 
0.66 
0.28 
0.75 
0.43 
0.58 
0.38 
0.46 
0.48 
0.62 
0.2S 
0.46 
0.42 

0.60 
0.60 
0.48 
0.48 
0.70 
O.Gl 
0.68 
1.30 
0.65 
0.30 
0.90 
1.15 
0  62 
0.50 
O.t-6 
0.22 

6!  27 
0.38 
0.25 

O.ki) 

6!ii 

6!27 
0.13 
0.06 

i!26 

1.16 

1.03 

6!  95 
0.96 
1.03 
1.37 

3!i6 
3.14 

.... 

!!.!  1            Tire 
....                Tire 
6 130               Tire 

0.22 

0.24               Tire 

0.22 

0.33 

0.36 

Machinery 

Note— Under  the  heading  Treatment.  82.'")-600  degrees  C.  for  example,  indicates  that  the  specimen  was 
oil-quenched  from  H2.5  degrees  and  drawn  back  at  600  degrees  C. 


fications,  such  as  strength  and  toughness,  to  insure  against 
failure  or  breakage.  The  tests  described  in  this  article  were 
undertaken  with  the  object  of  studying  the  relations,  if  any, 
between  the  wear  resistance  of  various  steels  and  the  vari- 
ous physical  properties  of  elastic  limit,  tensile  strength,  and 
hardness.  Owing  to  several  protracted  interruptions,  only 
a  relatively  small  proportion  of  these  tests  have  so  far  been 
completed. 

There  are  three  classes  of  wear:  (1)  Abrasion — such 
as  grinding,  crushing  and  excavating  machinery  is  subjected 
to.  (2)  Lubricated  sliding  or  rolling 
friction,  such  as  that  experienced  by 
machine  parts,  axles  and  shafting. 
(3)  Dry  rolling  friction  of  the  kind 
existing  between  wheels  and  rails. 
The  first  class,  wear  by  abrasion,  is 
in  many  ways  less  important  than 
the  other  two.  It  has,  however,  been 
utilized  frequently  as  a  means  of 
comparing  the  wearing  qualities  of 
metals  for  all  three  classes.  The  ma- 
chines used  for  this  purpose  are  some 
form  of  grinding  machines  and  the 
specimens  are  ground  or  abraded  un- 
der a  constant  pressure  for  a  certain 
length  of  time.  The  amount  of 
metal  removed  under  these  condi- 
tions determines  the  relative  wearing 
value.  The  most  extensive  investi- 
gations along  this  line  were  made  by 
F.  Robin  and  published  in  the  1910 
proceedings  of  the  British   Iron  and  Steel  Institute. 

Investigations  of  wear  by  lubricated  friction  have  been 
in  the  past  largely  confined  to  bearing  metals  rather  than 
steel.  This  undoubtedly  has  been  due  to  the  fact  that  steel 
is  usually  worked  against  soft  bearing  metals  or  bronzes  which 
wear  much  faster.  The  investigation  of  the  wear  resistance 
of  steel  and  iron  under  lubricated  friction,  however,  is 
growing  more  important  with  the  increasing  severity  of  the 
requirements  of  service.     Probably  the  most  satisfactory  ma- 


chine for  testing  wear  under  lubricated  sliding  friction  is 
the  Derihon  machine  consisting  of  a  hard  steel  disk  revolving 
in  oil,  against  the  edge  of  which  is  pressed  the  test  specimen. 
K.  Nusbaumer,  engineer  of  the  Derihon  Steel  Works,  describes 
this  machine  and  some  tests  made  with  it  in  the  proceedings 
of  the  fifth  congress  of  the  International  Association  for 
Testing  Materials,  1909. 

The  third  class,  wear  by  dry  rolling  friction,  is  the  most 
important;  especially  when  we  consider  the  vast  tonnage 
of  steel  in  service  in  the  form  of  rails,  wheels  and  tires.  A 
machine  for  investigating  wear  under  dry  rolling  friction 
was  described  by  E.  H.  Saniter  in 
1908  liritish  Iron  and  Steel  Insti- 
tute— and  consists  essentially  of  a  re- 
volving test  specimen  which  drives 
by  friction  the  inner  ring  of  a  ball 
bearing,  the  outer  ring  of  which  is 
stationary  and  loaded.  At  the  sixth 
congress  of  the  International  Asso- 
ciation for  Testing  Materials,  Mr. 
Saniter  presented  a  report  on  hard- 
ii(>ss  testing  and  resistance  to  me- 
chanical wear  and  gave  a  summary 
of  the  results  obtained  by  Robin,  Nus- 
baumer and  himself  of  the  investi- 
gation of  each  of  the  three  classes 
of  wear.  The  general  conclusions  of 
Mr.  Saniter  were  "that  while  metal 
with  a  high  Brinell  number  may  be 
expected  to  give  better  wear,  there 
are  so  many  exceptions  that  the  use 
of' a  hardness  test  for  the  purpose  of 
indicating  wearing  properties  is  un- 
reliable as  far  as  the  methods  of  wear  testing  reviewed  are 
concerned." 

The  investigations  of  the  author  have  been  confined  so  far 
to  the  third  class  of  wear  i.  c.  dry  rolling  friction.  The 
machine  used  is  a  modification  of  Dr.  Stanton's  fatigue- 
testing  machine  described  by  him  in  a  paper  before  the  British 
Iron  and  Steel  Institute,  1908.  Details  of  the  machine  are 
shown  in  the  illustration.  It  consists  essentially  of  three 
casehardened  rollers  3Vi>  inches  in  diameter.  The  two  lower 
rollers  are  driven  by  gears,  while  the  third  or  upper  roller 

TABLE    n.      RELATION   BETWEEN   HARDNESS,    TENSILE   PROPERTIES  AND    WEAR 


Mark 

Wear,  Mg. 

per  1,000,000 

Rev. 

Haro 

ness 

Elastic  Limit, 
Pounds  per 
Square  Inch 

Tensile 
Strength. 

Elonga- 

Reduction 
of  Area, 
Per  Cent 

Treatment. 

Sclero- 

Pounds  per 

Per  Cent 

Degrrees  C 

Brinell 

scope 

Square  Inch 

in  2  Inches 

P 

3813.2 

134 

33 

47,000 

68,000 

33.0 

57.3 

none 

P-1 

2436.4 

170 

27 

58,000 

80,000 

28.5 

67.0 

825-600 

0 

1462.0 

156 

36 

48.000 

79,000 

28.5 

47.5 

none 

Ol 

13(4. 8 

307 

30 

71,000 

96,000 

28.0 

57.3 

825    600 

8 

1120.5 

196 

84 

68,000 

121,000 

14.0 

19.0 

none 

Ml 

1104.1 

307 

80 

87,000 

100,000 

25.0 

67.5 

825—600 

13 

1079.6 

338 

38 

97,560 

144,980 

15.0 

23.0 

825     600 

E-1 

1043.1 

333 

35 

91.000 

105,000 

23.5 

58.6 

825-600 

U-1 

958.0 

248 

43 

98,000 

120  000 

19.0 

52.8 

825     650 

CM 

839.8 

286 

47 

127,000 

134,000 

20.0 

57.3 

825     600 

K-l 

436.8 

340 

54 

156,000 

163,000 

15.0 

45.0 

900—600 

Fl 

371.9 

262 

42 

115,000 

127,500 

18.5 

54.7 

835-600 

22 

368.8 

302 

43 

128,000 

147,000 

16.5 

42.0 

900-625 

Y  I 

367.8 

393 

50 

137.000 

148,000 

16.5 

46.0 

900—600 

.1-1 

361.0 

340 

64 

162,000 

167.500 

14.5 

49.0 

900    600 

1)1 

330.1 

340 

52 

156,000 

161,150 

16.0 

.53.3 

825-600 

Marhinfry 

•.\bstract 
meeting   of 


if  a   paper  read  by  (.loifc    I..    Noriis  hpforr   tli< 
lie    American    Society    for   Testing    Materials. 


is  driven  by  friction.  The  upper  roller  is  carried  in  the 
lever  by  which  the  load  is  applied  to  the  test  specimen.  A 
load  of  1000  pounds  on  the  specimen  is  possible  with  this 
machine.  The  rollers  each  have  a  groove  in  the  middle,  i| 
inch  wide,  to  take  the  corresponding  band  on  the  test  speci- 
men and  keep  it  from  lateral  motion.  If  the  rollers  all 
revolved  at  a  uniform  speed  the  amount  of  wear  on  the 
test  specimen  would  be  very  slight,  practically  nil,  aS  there 
would  be  no  slippage  of  the  test  specimen.  In  order  to  ac- 
celerate the  wear  and  approximate  as  nearly  as  possible  the 
actual  wearing  conditions  of  wheels  and  rails,  the  two  lower 
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rollers  arc  driven  at  dilTerent  speeds  to  produce  slippage  of 
the  specimen.  'J'his  is  accomplished  by  having  three  less 
teeth  In  one  of  the  driving  gears. 

The  test  specimens  arc  2  inches  long  by  %  inch  in  di- 
ameter; and  the  guide  band  is  i^  inch  larger  In  diameter 
and  a  scant  Vi  inch  wide.  They  weigh  about  160  grams 
and  can  be  accurately  weighed  on  a  chemical  balance  to 
1/10  milligram.  The  diameter  of  the  specimens  which  this 
machine  will  accommodate  can  vary  from  %  mch  to  IVi 
inch  as  may  be  required.  The  driving  speed  of  the  ma- 
chine is  1000  revolutions  per  minute,  and  the  speed  of 
the  test  specimen  is  about  5000  revolutions  per  minute.  The 
usual  run  before  weighing  is  100,000  revolutions  of  one  of 
the  driving  rollers,  corresponding  to  practically  500,000  revolu- 
tions of  the  test  piece.  In  the  following  tests  the  applied 
load  was  224  pounds,  or  100  kilograms.  Excepting  in  the 
cases  noted  in  Table  I,  the  specimens  were  all  turned  from 
rolled  bars  1%  inch  in  diameter.  While  the  tests  show  a 
general  decrease  in  the  amount  of  wear,  as  the  hardness 
and  strength  increase,  the  progression  is  very  irregular,  and 
there  are  several  instances  where  softer  steels  show  less 
wear  than  the  harder  ones,  as,  for  example,  12  and  E-1;  C-1 
and  F-1. 

It  is  evident  that  the  composition  of  the  steel  influences 
the  resistance  to  wear  to  a  very  considerable  degree.     Robin, 


Type    of   Machine    used   for   testing   Resistance    to   Dry   Rolling  Friction 

in  his  investigations,  found  that  nicliel,  chromium  and  vana- 
dium each  increased  the  resistance  of  the  steel  to  wear. 
The  tests  made  by  Nusbaumer  showed  remarkable  resist- 
ance to  wear  in  low  carbon  steel  with  manganese  about  1.5 
per  cent.  Saniter,  on  the  contrary,  did  not  find  increased 
resistance  to  wear  in  the  case  of  the  few  alloy  steels  he 
reported,  excepting  for  a  high  manganese  steel  of  the  Had- 
field  type.  His  chrome-vanadium  anad  nickel-chrome  steels 
gave  greater  wear  with  greater  hardness  than,  simple  carbon 
steels  of  about  0.70  per  cent  carbon  and  0.60  per  cent  man- 
ganese. 

The  tests  made  by  the  writer  confirm  the  conclusions  of 
both  Robin  and  Nusbaumer,  and  also  those  of  actual  ex- 
perience   that    manganese,    nickel,    chromium    and    vanadium 


liiivc  a  tiiarkcd  clTcct  on  the  wearing  (luality  of  Htools.  Man- 
ganese apparently  has  a  greater  effect  than  either  nickel 
or  cliromium.  Vanadium,  however,  evidently  has  a  much 
greater  effect  than  either  of  these  three  elements,  as  it  only 
requires  a  very  small  percentage  to  produce  a  marked  In- 
crease in  resistance  to  wear.  This  is  very  apparent  in  steels 
E-1  and  F-1,  and  (M  and  D-1,  each  of  which  pairs  is  prac- 
tically alike,  excepting  for  vanadium.  As  stated  in  the 
beginning  of  this  article,  these  tests  are  only  a  small  pro- 
portion of  those  planned,  and  it  is  the  intention  to  cover 
not  only  a  considerable  range  in  composition  and  heat- 
treatment,  but  also  to  study  the  effect  of  rollers  of  different 
composition  and  hardness  on  the  rate  of  wear  of  the  various 
steels. 

A   BLUEPRINT   WASHER 

A  little  kink  in  washing  blueprints  that  is  in  use  in  the 
drafting-room  of  the  George  P.  Clark  Co.,  Windsor  Locks, 
Conn.,  seems  worthy  of  description.  The  principal  feature  of 
this  washing  arrangement  is  that  it  takes  care  of  small  prints 
as  well  as  large  ones  without  waste  of  water.  Above  the 
washing  sink  there  is  an  upright  board,  slightly  inclined,  along 
the  top  of  which  runs  the  water  supply  pipe,  as  shown  in 
the  accompanying  illustration.  The  blueprint  is  hung  over  the 
top  of  this  pipe  by  means  of  clips  and  the  water  emerges  from 
small  openings  closely  spaced  in  the  bottom  of  the  pipe. 
Within  the  supply  pipe  tliere  is  a  plunger  which  may  be  moved 
to  any  desired  position  by  means  of  a  rod  which  extends 
through  the  blind  end  of  the  pipe.  This  plunger  serves  to 
cut  off  the  water  supply  at  any  desired  point,  and  limits  the 
stream  to  passing  through  the  openings  at  the  right  of  the 
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A   Blueprint  Waslier 

plunger,  bringing  the  full  force  of  the  water  upon  the  print 
and  nowhere  else.  Thus,  when  a  small  print  is  being  washed, 
it  Is  hung  at  the  right-hand  side  of  the  washing  tank  and  the 
plunger  moved,  so  as  to  limit  the  progress  of  the  water  to  the 
section  of  the  tank  occupied  by  the  blueprint.  This  prevents 
waste  of  water  and  confines  that  in  use  to  the  space  occupied 
by  tlie  blueprint,  resulting  in  quicker  and  better  washing. 

C.  L.  L. 

*  *     * 

The  press  agent  of  the  New  York,  New  Haven  &  Hartford 
Railroad  has  great  faith  in  the  new  steel  passenger  cars.  In 
describing  the  Merchants'  Limited  Express  train,  "the  most 
gorgeous  train  in  America,"  he  says:  "These  new  trains  are 
practically  indestructible.  Made  of  steel,  they  could  go  through 
a  stone  wall  without  being  scratclied.  Reinforced  underneath 
with  two  immense  steel  girders  running  the  length  of  the  car 
and  attached  at  the  end  to  a  solid  cast-steel  U-frame,  forming 
the  vestibule,  no  impact,  however  great,  could  telescope  them. 
A  rear  end  collision  might  tilt  them  up  on  end  a  bit,  but  that 
would  be  all.  So  far  as  resisting  powers  go  tliey  are  built 
like  battleships." 

*  *     * 

Speed  at  the  expense  of  quality  is  easy,  because  it  is  sliding 
down  hill. 
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ELECTRIC  FURNACE  HEAT-TREATMENT  OF  STEEL* 

ARRANGEMENT  OF  THE  ELECTRIC  FURNACE    Kl'l'  K(  1'  OP  DIPPERENT  ELEMENTS  ABSORBED  BY  HEATED  STEEL 


The  use  of  electric  furnaces  for  hardening  and  tempering 
steel,  has  passed  through  the  experimental  stage  and  there 
are  several  types  now  on  the  market  that  have  been  made 
commercial  successes.  It  is  now  about  three  years  since  the 
electric  furnace  was  placed  on  the  market  that  uses  a  molten 
salt  bath  in  which  to  heat  the  steel  to  any  of  the  hardening 
temperatures  used  for  carbon,  alloyed  or  high-speed  steels. 
This  electric  salt-bath  furnace  is  also  used  for  any  drawing 
temperature  above  the  flash  points  of  oil,  while  an  oil  bath 
type  is  used  to  heat  steel  to  drawing  temperatures  below  this 
flash  point.  In  the  salt-bath  furnaces,  the  electric  current  is 
sent  directly  through  the  salt  by  placing  electrodes  inside  of 
the  bath  on  opposite  sides,  while  in  the  oil  bath  furnaces  the 
oil  tank  is  heated  from  the  outside. 


LAKBt 

were   manufactured 


and  installed  by  the  Hoskins  Mfg.  Co. 
of  Detroit,  Mich.  Each  separate  unit  consists  of  a  furnace, 
switchboard  and  transformer,  which  stands  back  of  the  switch- 
board. On  the  board  is  placed  tlie  line  switch  for  turning 
on  and  off  the  current;  a  circuit  breaker,  adjusted  to  open 
the  circuit  automatically  in  case  of  an  excessive  flow  of  cur- 
rent; an  ammeter  to  show  the  amount  of  current  being  used; 
and  a  pyrometer  to  indicate  the  temperature  inside  of  the 
furnace.  No  rheostat  is  required,  as  the  furnace  can  be 
adjusted  to  regulate  the  amount  of  current  that  is  necessary 
to  produce  any  given  degree  of  temperature. 
HeatinB-  Gears  in  Electric  Furnace 
The  bulk  of  the  work  heated  in  these  furnaces  consists 
of  the   gears   that  enter  into   the  construction   of   rear  axles 


Fig.   1.     Battery    of    Hoskins 

Since  the  introduction  of  the  salt-bath  furnace,  the  oven 
type  of  electric  furnace  has  been  perfected  and  installed  by 
several  manufacturers  for  commercial  work.  Small  furnaces 
of  this  type  have  long  been  in  use  for  laboratory  and  experi- 
mental work,  but  the  principle  used  for  heating,  namely,  send- 
ing the  current  through  coiled  resistance  wires  inside  of  the 
heating  chamber,  is  too  expensive  for  the  larger  furnaces  used 
for  commercial  work,  and  the  high  temperatures  required  for 
high-speed  steel  cannot  be  reached  without  burning  out  the 
resistance  wires.  They  are  very  successful,  however,  for 
small  furnaces  that  are  used  at  temperatures  below  1800 
degrees  F. 

One  of  the  largest  installations  of  this  kind  is  the  battery 
of  electric  hardening  furnaces  that  are  in  daily  use  at  the 
Timken-Detroit  Axle  Co's.  plant,  as  shown  in  Fig.  1.     These 


•  For  addltloiinl  Inforinntion  on  electric  furnaces  see  the  foUowlne  articlcB 
prevlonsly  piiMlshed  In  M.vcuiNEiiv:  "Improvements  In  Electric  Furnaces," 
.liilv.  1012;  "IlentTrontmciit  of  Stoel  hy  tlic  Electric  Furnace."  June,  1912; 
•Kiectrlc  niinUnliif;  Kurnnces,"  December,  1008;  "Hardening  Steel  by 
Electricity,"   February,   1907. 

t  AiMr.'ss:      14."3   Waterloo   St.,    Detroit,   Mich. 


Electric    Hardening    Furnaces 

used  on  automobiles.  In  Fig.  2  is  shown  the  method  em- 
ployed to  heat  the  driving  gears  to  the  hardening  terilpera- 
ture.  It  was  difficult  to  harden  these  large  ring  gears  uni- 
formly at  accurate  predetermined  temperatures,  without  warp- 
age,  before  the  electric  furnaces  were  installed,  but  now  most 
of  the  difficulties  have  been  overcome  and  good  results  are 
obtained.  The  gears  are  first  preheated  to  about  1200  degrees 
F.  in  another  kind  of  furnace,  the  corner  of  which  is  shown  to 
the  right  in  the  halftone.  Four  gears  are  then  placed  on 
the  thick  iron  disk  A  and  heated  to  the  correct  temperature 
for  quenching  to  harden.  The  disk  A  is  slowly  revolved 
automatically,  by  mechanical  means,  to  insure  obtaining  a 
uniform  temperature  around  the  entire  circumference  of  the 
gears.  To  re-heat  four  carbon-steel  gears,  11 '4  inches  in 
diameter,  from  the  1200  degrees  of  the  preheating  furnace, 
to  the  1500  degrees  required  to  harden  the  gears,  takes  about 
twenty  minutes.  Prolonged  heating  does  not  harm  the  gears 
as  the  furnace  is  maintained  at  the  correct  hardening  tem- 
perature  and   they   will    not   be   overheated,   while   the  atmo- 
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.splii'i-i'    is   rcducliiK   i>iul    Ihiis    prcvciUs    (lie    roniiiilioii    ol'  iniy 
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ilucnchinK  will  not  Kivo  Ili.ni   tli<>  dcsircil   hardness. 

Aci.tustment  and  ArrniiK-ement  of  the  Electric  Furnace 
To  keep  the  lurnacc  at  the  desired  temperature,  hand- 
wheels  n  are  turned  either  to  the  right  or  left.  This  either 
raises  or  lowers  the  electrodes  and  squeezes  together  or 
allows  gaps  between  the  carbon  plates  that  form  the  sides 
of  the  interior  walls  of  the  furnace.  The  carbon  plates  on 
one  side  can  be  seen  at  C.  Squeezing  the  carbon  plates  to- 
gether, causes  more  current  to  flow  and  hence  more  heat  to 
be  generated,  while  allowing  tliem  to  separate,  reduces  the 
flow  of  current  and  also  the  heat  inside  the  furnace.  By 
watching  the  ammeter,  any  desired  temperature  can  be  pro- 
duced when  one  knows  what  ammeter  reading  corresponds 
to  this  temperature.  The  operation  can  be  more  plainly  seen 
by  referring  to  Fig.  :!,  which  is  a  sectional  view  through  the 
center  of  the  furnace.  ./  is  the  heating  chamber  and  1  the 
outer  shell,  which  is  filled  with  firebrick.  The  screws  G  are 
operated  by  handwheels  «  to  raise  and  lower  electrodes  /•'. 
The  latter,  in  turn,  press  against  graphite  blocks  K,  to  squeeze 
together  or  allow  gaps  to  occur  between  the  carbon  plates  C 
that  form  two  sides  of  the  interior  of  the  furnace.  D  is  the 
carbon  top  plate,  or  roof,  and  //  the  cement  bottom  of  the 
heating  chamber.  The  current  enters  and  leaves  the  furnace 
at  K. 

Action  of  Carbon  in  Heated  Steel 
It  is  a  well  known  fact  that  steels  absorb  various  elements 
which   they   come   in   contact   with,   when   the   conditions   are 
conducive.      As    is   well    known,    this   is   the   principle   of   the 


:;  reailicil,  miiiiilcs  will  produce,  in  Ih 
carlion  c<)nl<nl,  what  it  might  take  ceii 
at niospherij'  temperatures. 


Fig.  2.     Heating:    Gears    in    an    Electric    Furnace 

carbonizing  process.  Many  impurities  which  injure  some  of 
the  good  qualities  possessed  by  the  metal,  are  absorbed  under 
certain  conditions,  and  several  elements  that  better  some 
qualities  are  absorbed  under  other  conditions.  Some  of 
these  conditions  are  known  and  can  be  controlled,  while 
many  others  are  unknown  or  partially  known. 

Some  beneficial  elements,  of  which  chromium  is  an  example, 
can  be  injected  into  steel.  Carbon  flows  through  steel  In  a 
somewhat  similar  manner  to  the  flow  of  elertricity,  although 
very  much  slower.  If  a  piece  of  high-carbon  steel  and  a  piece 
of  low-carbon  steel  are  bound  closely  together  and  allowed  to 
stand  a  long  enough  time,  they  will  both  have  the  same  per- 
centage of  carbon.  This  would  take  many  years  at  atmospheric 
temperatures,  but  if  the  steel  is  heated,  each  degree  of  tem- 
perature increase  accelerates  the  flow  of  the  carbon.     When 


Diagram    showing    Arrangement 
Electric    Furnace 

percentage     is     found     in     the     finished 


the    IM<)I((  n    slaKc 
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The  principle  here  involved  is  that  carbon  flows  to  the 
body  or  element  which  has  the  greatest  attraction  for  car- 
bon. In  carbonizing  steel,  a  carbonaceous  gas  is  produced, 
but  th(<  steel  has  a  gr(>ater  attraction  for  the;  carbon  than  the 
atmosphere  in  the  carbonizing  retort  and  hence  it  enters  into 
a  combination  with  the  steel.  Likewise,  with  two  pieces  of 
steel,  the  one  low  in  carbon  has  a  greater  attraction  than  the 
piece  high  in 
carbon  and 
draws  this  ele- 
ment away  un- 
til the  attrac- 
tive force  in 
each  piece  has 
been  (Hiuali'zed. 
In  manufactur- 
ing steel,  the 
carbon  is  put 
into  the  mol- 
ten metal  and 
as  the  iron  has 
a  greater  affin- 
ity for  carbon 
than  any  of  the 
elements  in  the 
slag,  it  com- 
bines with  the 
iron  and  stays 
in  the  steel 
thus  produced; 
hence,  the  correct 
product. 

In  some  furnaces,  we  often  find  decarbonized  spots  in  steel 
that  has  been  heated  for  hardening.  A  condition  has  here 
been  produced  whereby  some  element  has  entered  the  heating 
chamber  that  has  a  greater  attraction  than  iron  for  the  car- 
bon; hence  enough  carbon  flowed  out  of  tlie  steel  to  satisfy 
this  attraction  for  the  time  this  condition  prevailed.  Time 
and  temperature  seem  to  be  the  two  factors  that  control  the 
rate  of  flow  of  the  carbon.  Salt  and  lead-bath  furnaces  may 
produce  these  decarbonized  spots.  Sometimes  a  pitting  of 
the  surface  occurs,  which  means  that  some  element  is  present 
that  has  a  great  attraction  for  iron  and  has  eaten  it  away. 
In  the  electric  furnaces  previously  referred  to,  no  such 
elements  seem  to  be  present,  as  pitted  and  decarbonized  sur- 
faces are  not  found  in  the  steels  heat-treated  in  them.  This 
applies  to  the  carbon  steels,  wliich  are  heated  to  hardening 
temperatures  as  low  as  1300  degrees  F.,  and  also  to  the  high- 
speed steels  that  require  a  temperature  as  high  as  2200  or 
2300  degrees.  Nearly  all  of  the  temperatures  between  these 
points  are  utilized,  as  the  correct  hardening  temperature  for 
some  of  the  carbon  steels  is  as  high  as  1500  degrees,  while 
the  alloyed  steels  require  from  1500  to  1700  degrees  and  some 
high-speed  steels  need  a  temperature  as  low  as  1750  degrees. 
The  elimination  of  pitting  and  decarbonizing  is  doubtless 
due  to  the  fact  that  the  oxygen  in  the  air  is  not  required  to 
perfect  combustion  and  none  of  the  products  of  combustion 
are  present  to  attack  the  metal.  As  the  steel  leaves  the 
furnace,  no  scale  can  be  seen  and  scale  always  comes  from 
an  excess  of  oxygen.  Even  when  the  heated  steel  is  held  in 
the  air,  the  formation  of  scale  starts  very  slowly;  neither  is 
there  any  of  the  deposit  that  is  sometimes  produced  by  the 
products  of  combustion. 

Effect  of  Oxygen  on  Iron  and  Steel 
Under  certain  conditions  oxygen  has  a  great  affinity  for 
iron  and  penetrates  steel  much  more  rapidly  in  a  moist  atmo- 
sphere, or  one  that  has  been  heated.  If  steel  is  left  in  a  damp 
place,  it  is  only  a  question  of  time  when  it  will  be  reduced 
to  an  iron  oxide  in  a  powdered  form,  the  degree  of  dampness 
being  the  factor  that  governs  the  speed  of  this  reduction. 
This  is  due  to  the  fact  that  oxygen  forms  only  one-fifth  of 
the  air,  whereas  it  forms  eight-ninths  of  water,  by   wcght. 
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Thus,  if  steel  is  iruiuorscd  in  water  it  decomposes  much  more 
rapidly  tiiari  wlien  left  in  tlic  air.  Salt  water  reduces  the 
time  of  this  decomposition  as  the  salt  aids  the  oxygen  in 
forming  its  combination  with  iron.  Without  the  aid  of  mois- 
ture, any  increase  in  the  temperature  of  steel  increases  the 
ability  of  oxygen  to  unite  with  the  iron.  When  the  boiling 
point  is  reached,  the  metal  is  saturated  with  oxygen  and 
other  gases,  but  the  bulk  of  these  are  expelled  when  the 
steel  solidifies.  Enough  is  often  left,  however,  to  considerably 
weaken  its  various  physical  properties. 

In  furnaces  that  depend  on  combustion,  or  flames,  for 
obtaining  the  necessary  heat,  a  scale  is  liable  to  form  on  steel 
at  the  temperatures  required  for  hardening,  unless  all  of  the 
oxygen  is  utilized  to  form  the  combustion  and  passes  out  of 
the  vent  as  carbon  dioxide  (CO,).  This  scale  injures  the 
piece  being  hardened,  as  it  reduces  its  size  and  makes  the 
surface  uneven.  This  formation  of  scale  proves  that 
oxygen  combines  with  steel  at  temperatures  way  below  the 
melting  point;  hence  the  valves  of  such  furnaces  must  be 
carefully  adjusted  so  as  not  to  deliver  an  excessive  supply 
of  air. 

In  addition  to  the  formation  of  scale,  oxygen  injures  steel 
in  other  ways.     When  the  steel  is  heated  to  the  higher  tem- 


Figr.  4.     Low-    and    High-temperaturo    Eh"  trir    Furnu- cs    used    in    Pairs 

peratures,  oxygen  may  enter  the  open  pores  to  form  raicro- 
Bcopic  bubbles  and  thus  reduce  the  cohesive  force  that  binds 
the  molecules  of  the  mass  together.  It  may  take  the  form 
of  occluded  gas  in  combination  with  other  gases,  or  it  may 
form  a  ferrous  oxide  with  the  iron.  In  any  of  these  forms, 
oxygen  reduces  the  strength,  wearing  qualities  and  resistance 
to  fatigue  or  torsion  stresses.  Steels  containing  oxides  also 
rust  more  quickly  than  those  that  are  practically  free  from 
them.  It  is  not  so  much  the  oxygen  itself  that  is  injurious, 
as  it  is  the  oxides  that  it  forms  with  other  elements.  The 
percentage  of  oxygen  has  heretofore  been  considered  to  be 
too  small  to  be  taken  into  account,  but  it  is  now  known  that 
0.05  per  cent  of  oxygen  is  equal  to  0.22  per  cent  of  ferrous 
oxides  and  this  is  sufficient  to  materially  reduce  the  physical 
properties.  As  oxygen  is  a  gas,  it  was  long  difficult  to  analyze 
steels  for  this  element,  but  with  the  new  methods  that  have 
been  devised,  it  has  been  found  to  be  present  in  steel  in 
larger  quantities  than  was  supposed,  and  efforts  are  now  being 
made  to  reduce  this  impurity  in  all  steels.  That  the  pores 
of  steel  are  opened  by  heat  and  allow  the  gases  to  enter  or 
leave,  has  been  proved  by  a  number  of  experiments  where 
both  cast  and  rolled  steel  have  been  heated  in  a  vacuum. 
Under  this  condition,  the  gases  began  to  leave  the  steel  at 
temperatures  between  300  and  600  degrees  F.  The  volume 
reached  a  maximum  at  temperatures  between  900  and  1000 
degrees,  and  then  reduced  to  a  niininuim  volume  at  about 
1300  degrees.  Another  maximum  point  was  reached  at  about 
1450  degrees;  then  again  reduced  and  again  increased  at 
higher  temperatures.  The  greatest  evolution  of  gas  seemed 
to  take  place  at  the  transformation  point  of  the  metal.  That 
gases  travel  into  the  steel  under  atmospheric  pressure,  in- 
stead of  out  when  in  the  vacuum,  is  shown  by  the  fact  that 


oxygen  combines  with  iron  and  raises  blisters  or  scale  and 
also  that  nitrogen  penetrates  steel  that  has  been  raised  to 
temperatures  around  2200  degrees. 

Effect  of  Nltrotren  on  Steel 

Nitrogen  is  just  beginning  to  be  recognized  as  an  injurious 
element  in  steel.  It  now  occupies  practically  the  same  posi- 
tion that  sulphur  and  phospliorus  did  but  a  short  time  ago, 
when  the  chemist  first  proved  that  they  were  very  injurious 
elements  to  the  physical  properties  and  means  should  be  de- 
vised to  keep  them  as  low  as  possible.  Then  the  practical 
steel  makers  scoffed  at  the  chemists  for  saying  that  such  small 
percentages  of  any  element  could  weaken  the  steel  and  if  it 
did  their  ancestors  would  have  made  it  known.  One  does 
not  have  to  be  very  old  to  remember  the  time  when  such 
talk  was  prevalent  in  the  steel  mills.  It  has  been  proved, 
however,  that  nitrogen  is  as  liable  to  cause  brittleness  and 
"cold  shortness"  as  does  phosphorus  and  is  as  injurious. 

The  better  grades  of  steel  contain  0.005  to  0.025  per  cent  of 
nitrogen,  while  the  cheaper  grades  contain  between  0.010  and 
0.065  per  cent.  Each  increase  in  the  percentage  causes  the 
elongation  to  diminish  rapidly  and  the  ductility  to  reduce. 
At  first,  only  a  slight  decrease  occurs  in  the  toughness,  but 
the  decrease  becomes  more  rapid  as  the  percentage  of  nitrogen 
increases.  When  the  carbon  content  of  steel  is  high,  0.035  per 
cent  of  nitrogen  will  cause  the  elongation  and  contraction  to  be- 
come practically  nil,  while  in  medium  carbon  steel  it  may 
take  a  nitrogen  content  of  0.050  per  cent  to  accomplish  this, 
and  0.065  per  cent  in  low-carbon  steels.  Steels  made  in  the 
resistance  type  of  electric  furnace  contain  only  traces  of 
nitrogen,  but  those  made  in  the  presence  of  basic  slag  in  the 
arc  type  may  contain  an  injurious  amount. 

As  four-fifths  of  the  air  is  composed  of  nitrogen,  by  volume, 
consuming  the  oxygen  with  a  flame  would  leave  much 
of  the  nitrogen  free  to  enter  the  pores  of  steel  that  is  heated 
to  the  hardening  temperatures  in  ordinary  oven  furnaces; 
especially  when  the  steel  is  heated  to  the  2200,  or  more, 
degrees  F.  required  for  hardening  sonic  brands  of  high-speed 
steel.  Decarbonization  is  doubtless  due  to  the  nitrogen  that 
may  be  occluded  in  steel  combining  with  the  carbon  to  form 
methane,  which  escapes  when  the  metal  is  heated.  Hydrogen 
being  the  lightest  of  the  gases,  if  any  of  this  is  present  in 
the  steel,  it  will  escape  when  the  metal  is  heated.  This  will 
cause  the  proportion  of  nitrogen  to  carbon  to  increase  and 
thus  enhance  the  tendency  toward  decarbonization.  As  the 
resistance  type  of  electric  furnaces  do  not  consume  any  of 
the  oxygen  in  the  air,  none  of  the  nitrogen  is  set  free.  Thus 
a  condition  that  allows  the  nitrogen  to  penetrate  the  steel  is 
not  created,  even  though  it  be  heated  and  the  pores  open. 
As  steel  pieces  do  not  warp  as  much  in  this  type  of  electric 
furnaces,  as  in  coal-,  oil-,  or  gas-fired  furnaces,  it  may  be  be- 
cause the  metal  is  more  dense  owing  to  its  not  absorbing  any 
gases.  The  absorption  of  nitrogen,  followed  by  the  formation 
of  iron  nitrides,  keeps  molecules  of  their  own  kind  further 
apart  by  preventing  the  iron  molecules  and  iron-carbide  mole- 
cules from  coalescing.  This  causes  a^  greater  contraction  of 
the  metal,  and,  consequently,  a  lower  temperature,  before  the 
like  molecules  are  brought  suflSciently  near  together  for  the 
molecular  attractive  force  to  effect  a  change;  hence  there  is  a 
greater  tendency  for  the  piece  to  warp. 

The  combustion  type  of  furnace,  especially  when  using  coal 
as  fuel,  gi%es  off  many  elements  as  products  of  combustion 
which  may  be  injurious  to  steel.  Among  these  may  be  men- 
tioned such  hydrocarbons  as  anthracine,  naphthalene,  toluene, 
benzine,  methane,  ethane,  etc.,  while  acetylene,  benzole  and 
sulphur  are  other  products.  With  a  large  amount  of  hydro- 
carbons present  in  a  furnace,  it  is  almost  impossible  to 
prevent  carbonization  in  the  steels  as  the  gases  that  are  com- 
monly present,  other  than  nitrogen,  have  no  other  effect  on 
steels.  Thus,  some  parts  of  the  piece  being  hardened  would 
be  carbonized  more  than  others  and  cause  a  variation  in  the 
hardness.  To  prevent  this,  the  muffle  type  of  furnace  should 
be  used.  The  instruction  given  with  all  high-grade  steels 
is  to  heat  in  a  muffle  furnace  so  the  products  of  combustion, 
or  the  flame,  cannot  attack  the  metal.  The  construction  of 
the  electric  furnace,  however,  is  such  that  it  forms  its  own 
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nnilllo  iiiul  the  expenso  of  rcMiowing  imilHes  Is  iloiii*  away  with. 
In  the  neutnvl  atmosphere  inside  tlie  electric  or  niudle  furnace, 
the  oxygen  holds  the  nitrogen  and  the  nitrogen  holds  the 
oxygen.  Neither  are  active  and  they  do  not  attack  the  steel. 
This  is  plainly  seen,  as  far  as  the  oxygen  is  concerned,  by 
watching  the  steel  that  is  being  lieated.  No  matter  liow  long 
it  Is  subjected  to  the  temperature  of  the  furnace,  no  scale 
forms  on  the  steel  while  in  this  neutral  atmosphere.  Oxygen 
always  attacks  the  exposed  surfaces  first  and  causes  blisters 
or  scale  to  form  on  them;  therefore,  its  action  is  visible. 
"When  no  scale  forms,  the  elements  in  the  air  must  be  inactive. 
When  the  hot  steel  is  exposed  to  the  air,  other  forces  cause 
the  oxygen  to  become  active,  and  scale  forms  rapidly  until 
the  steel   has  cooled  to  comparatively  low  temperatures. 

In  Fig.  4  Is  shown  two  electric  furnaces  that  are  in  use  in 
the  Sprang  &  Chalfant  Co.'s  plant  in  Pittsburg,  Pa.  The 
furnace  to  the  left  is  heated  by  resistance  wires  and  is  of 
the  type  that  is  commonly  used  for  laboratory  work.  It  is 
here  used  for  hardening  all  steels  that  do  not  require  a  hard- 
ening temperature  of  more  than  1800  degrees  F.,  and  for  pre- 
heating high-speed  steels  which  require  a  greater  tempera- 
ture for  hardening.  As  the  wires  would  burn  out  if  the 
temperature  were  raised  to  about  2000  degrees,  its  practical 
working  temperature  should  be  kept  below  this;  thus,  1800 
degrees  is  a  good  maximum  to  establish.  After  preheating 
in  this  furnace,  which  is  the  cheapest  in  fuel  consumption, 
high-speed  steels  are  heated  to  the  hardening  temperature 
in  the  furnace  on  the  right-hand  side.  This  furnace  is  cap- 
able of  withstanding  a  temperature  of  2400  degrees  con- 
tinuously.    It  is  the  same  type  as  shown  in  Figs.  1,  2  and  3. 

Current  Consumption  and  Operating-  Cost 
The  carbon  resistance  furnace  to  the  right,  with  a  heating 
chamber  12  inches  wide,   18  inches  deep  and  8  inches  high, 
can  be  brought  up  to  the  higher  temperatures  required   for 


and  the  uniformity  in  the  hardness  or  t(!mper  of  the  steel,  are  all 
things  which  should  be  (Igured  against  the  cost  of  fuel.  In 
addition  to  this,  the  electric  furnace  can  be  so  heat-insulated 
that  the  hand  can  be  held  on  the  outer  shell  or  case  without 
burning.  This  lowers  the  temperature  of  the  hardening  room 
and  makes  the  working  conditions  so  much  better  that  opera- 
tors are  enabled  to  turn  out  more  work.  One  company  cites 
a  case  where  they  heat-treated  three  tons  of  cold-rolled  steel 
per  week,  in  the  shape  of  razor  blades,  in  six  electrically  heated 
furnaces  with  two  operators;  whereas,  before  their  installa- 
tion, it  required  fifteen  men  and  sixty-five  machines,  that 
used  gas  and  blast,  for  the  hardeniag  operations  on  the  same 
tonnage.  While  this  might  be  a  case  where  the  work  was 
particularly  adapted  to  electric  furnaces,  many  others  can 
doubtless  be  found,  where  a  saving  could  be  effected  when 
all  of  the  factors  are  figured  into  the  cost. 

[Since  the  foregoing  article  was  written,  a  report  has  been 
received  from  the  Timken-Detroit  Axle  Co.  to  the  effect  that 
the  four  furnaces  mentioned  have  been  in  operation  three 
months,  and  that  each  hour  of  the  ten-hour  work  day  averages 
75  pounds  of  steel  gears  heated  to  the  hardening  temperature 
in  each  furnace.  The  average  current  consumption  is  13 
K.  W.  per  hour  for  each  furnace,  costing  IVi  cent  per  K.  W. 
The  average  cost  per  pound  of  steel  hardened  is  a  trifle  more 
than  0.2  cent.— E.  F.  L.] 

AN  OLD  BEAM  MICROMETER  CALIPER 
The  measuring  machine  shown  in  the  accompanying  illus- 
tration was  found  by  the  writer  in  the  shops  of  R.  Hoe  &  Co., 
New  York  City,  manufacturers  of  printing  presses.  This  inter- 
esting measuring  device  which  is  virtually  a  bench  beam 
micrometer  caliper  was  made  by  F.  Corwin  in  1858,  who  at  the 
time  was  employed  as  a  first-class  toolmaker.  The  caliper  is 
considered  to  be  one  of  the  first  of  its  type  ever  developed.  The 
beam  A  is  laid  off  in  twelve  one-inch  divisions,  and  the  gradua- 


An    Old   Measuring   Device   originated   in   the   i 

high-speed  steel,  with  30  kilowatts,  in  one  hour  and  fifteen 
minutes,  and  then  be  maintained  at  this  temperature  with 
about  one-half  of  this  current.  With  an  average  amount  of 
steel  to  heat,  it  can  be  operated  during  a  ten-hour  day  with 
about  145  kilowatts.  The  wire  resistance  furnace  on  the  left- 
hand  side,  with  a  heating  chamber  12  inches  wide,  26  inches 
long  and  8  inches  high,  can  be  raised  to  its  working  tempera- 
tures for  carbon  steels  in  one  hour  and  30  minutes,  with  15 
kilowatts  and  then  be  held  at  this  temperature  with  less 
than  one-half  of  this  current.  Tlie  heat  insulation  is  so  effec- 
tive that  furnaces  have  been  closed  after  turning  off  the  cur- 
rent, and  at  the  end  of  twelve  liours  the  temperature  had 
only  dropped  to  between  700  and  800  degrees.  Smaller 
furnaces  with  a  heating  chamber  7  inches  wide,  12  inches 
deep  and  5  inches  high,  only  use  one-half  as  much  current. 

The  current  cost  for  an  electric  furnace  is  undoubtedly 
higher  than  the  fuel  cost  for  a  gas-,  oil-  or  coal-flred  furnace  of 
the  same  size,  but  when  all  other  things  have  been  taken 
into  consideration,  this  current  cost  is  minimized  and  the  elec- 
tric furnace  can  be  made  to  cornpete  commercially  with  other 
kinds.  This  is  especially  true  when  quality  is  a  factor  in  the 
•work  heat-treated.  The  ease  with  which  the  temperature  can 
be  controlled  and  accurately  maintained;  the  absence  of  scale 
or  pitting;  the  decrease  in  warpage;  the  cleanliness  of  the 
work  due  to  the  absence  of  deposits  of  any  kind;  the  over- 
coming of  decarbonized  spots;  the  lowering  of  the  penetra- 
tion of  gases  or  otlier  injurious  elements,  such  as  sulphur; 


lops   of  E.    Hoe   &   Co.    Fifty-five  Years   ago 

tion  lines  and  figures  on  the  beam  were  all  hand  engraved. 
The  adjustable  jaw  B  is  set  on  the  line  by  the  aid  of  a  magni- 
fying glass,  while  the  other  jaw  C  which  is  screw  adjusted 
is  set  at  division  1,  the  dial  D  being  set  at  zero.  The  screw  E 
is  a  square  thread  of  ten  pitch,  and  the  dial  D  has  100  divi- 
sions, thus  providing  for  readings  of  0.001  inch. 

When  first  made  the  caliper  jaws  were  set  on  the  inch  mark 
by  the  aid  of  a  magnifying  glass,  and  fractional  readings  be- 
tween the  inch  divisions  were  read  off  on  the  dial  D.  An  addi- 
tion was  made  to  the  machine  so  that  it  could  be  used  for  out- 
side as  well  as  inside  measurements.  This  was  accomplished 
by  putting  additional  studs  F  and  G  in  the  jaws  B  and  C. 
Hardened  steel  pins  were  inserted  in  these  studs  and  acted  as 
contact  points  between  which  the  standard  length  gages  shown 
at  H  were  placed.  These  standards  having  square  bodies  were 
held  in  a  support  /  clamped  to  the  beam.  To  set  the  machine 
at  a  required  dimension  a  standard  length  gage  of  the  required 
length  was  placed  between  the  measuring  points  and  the  dial 
set  at  zero.  Then  both  outside  and  inside  measurements  could 
be  taken,  as  the  continued  points  of  the  measuring  surfaces  L 
and  M  (which  have  since  been  cut  off)  were  in  exact  alignment 
with  the  points  J  and  K.  The  machine  was  further  remodeled 
by  dispensing  with  the  standards  and  using  the  additional 
measuring  surfaces  0  and  P  in  connection  with  the  graduations 
on  the  dial.  The  jaws  were  set  by  standard  plug  gages  and 
then  by  means  of  the  graduations  on  the  dial,  readings  exceed- 
ing the  setting  by  one  inch  could  be  obtained.  D.  T.  H. 
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VARIOUS  TYPES  USED  FOR  TURNING.  BORING  AND  GRINDING.  WITH  EXAMPLES  ILLUSTRATING  APPLICATION 


BY  ALBERT 

Cylindrical  work  wliich  cannot  be  completely  machined  in 
one  setting  and  which  requires  concentricity  of  the  various 
surfaces  obviously  makes  necessary  some  method  of  holding 


Tig.  1.     Two   Types   of   Expansion    Arbors   with   Split    Sleeves 

it  for  the  second  operation  which  utilizes  a  previously  ma- 
chined surface  for  securing  the  proper  location.  When  this 
surface  Is  external,  the  use  of  soft  jaws,  a  step-chuck  or  collet 
jaws  is  feasible,  but  when  an  internal  surface  is  the  locating 


Fig.    2.     Arbor  expanded  by  Internal  Taper  Plug 

point  the  most  efficient  method  is  conceded  to  be  some  form 
of  arbor.  This  arbor  may  be  either  a  plain  stud  made  to  fit 
the  hole  in  question,  or  it  may  be  so  designed  as  to  be  sus- 
ceptible of  a  certain  amount  of  expansion  and  contraction  in 
order  to  take  care  of  slight  variations  in  the 
finished  hole.  The  degree  of  accuracy  re- 
quired in  the  finished  product  determines 
the  form  of  arbor  which  should  be  used.  If 
a  variation  of  0.002  to  0.003  inch  in  concen- 
tricity is  permissible,  a  plain  arbor  with 
some  method  of  driving  the  work  will  an- 
swer the  purpose  very  well.  When  very  ac- 
curate work  is  required,  however,  greater 
care  must  be  used  in  the  design,  and  the  ex- 
panding type  of  arbor  is  commonly  used. 
Important  Points  in  Desifrn  of  Arbors 
The  fundamental  features  which  tend  to 
make  an  arbor  thoroughly  efficient  are  as 
follows:  Expansion  must  be  uniform  along 
the  entire  periphery;  release  must  be  quick 
and  easy;  ample  driving  facilities  must  be  provided;  clamp 
Ing  the  work  must  be  effected  without  chance  of  distortion 


A.  DOWD* 

As  an  additional  refinement,  provision  may  be  made  for 
truing  up  the  arbor  so  that  it  will  run  accuratHy  with  the 
center  line  of  the  spindle. 

Lathe  Arbors 

Let  us  first  consider  the  arbors  designed  for  use  in  the 
engine  lathe,  adapted  to  be  held  between  centers  and  driven 
by  means  of  a  dog  on  one  end.  The  arbor  shown  in  the 
upper  part  of  Fig.  1  is  the  simplest  of  all  those  which  have  a 
split  sleeve  or  bushing  capable  of  expansion  or  contraction. 
The  mandrel  D  is  slightly  tapered  and  is  flattened  on  each 
end  to  receive  the  dog  for  driving.  The  sleeve  C  is  corre- 
spondingly tapered  and  is  drilled  entirely  through  at  A, 
after  which  it  is  saw-cut  at  B  to  allow  for  expansion.  This 
arbor  is  the  poorest  of  all  the  expanding  types  in  that  the 
expansion  is  not  uniform,  being  in  two  directions  only,  and 
it  cannot  be  depended  upon  to  give  results  which  are  absolute- 
ly accurate. 

A  much  better  arbor  is  shown  in  the  lower  part  of  the 
same  illustration.  It  will  be  noted  that  the  mandrel  F,  in 
addition  to  being  tapered,  is  threaded  on  one  end  to  receive 
the  hexagon  nut  D.     This  does  away  with  the  necessity  of 


Fig.    3.     Expanding  Arbor  of  Sliding-shoe  Type 

using  the  arbor  press  to  expand  the  sleeve.  The  collar  E 
is  interposed  between  the  nut  and  the  split  bushing.  This 
bushing  C  is  saw-cut  at  A  from  one  end  and  at  B  from  the 
other,  thus  allowing  a  uniform  expansion  along  its  entire 
periphery.  In  this  connection,  it  is  well  to  note  that  the 
ends  of  the  saw-cuts  should  be  left  tied  together  until  after 
the  sleeve  has  been  hardened  and  ground;  they  can  then  be 
cut  apart  readily  with  a  thin  emery  wheel.  An  arbor  of  this 
kind  is  mechanically  correct  and,  if  carefully  made,  should 
give  results  which  leave  nothing  to  be  desired  as  far  as 
accuracy  is  concerned. 

Fig.  2  shows  an  arbor  of  a  very  different  type,  which  might 
be  called  a  solid  expanding  arbor.  Three  holes  B  are  drilled 
120  degrees  apart  and  the  saw-cuts  A  are  milled  as  shown. 
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Expanding   Arbor   -With   Sliding   Shoes    retained    in   Slotted    Sleeve 

The  special  screw  E  is  tapered  at  C  and  threaded  at  D  in 
the  body  of  the  arbor.  The  end  of  this  screw  is  squared  and 
contains  the  center  F.    When  made  as  shown  there  is  nothing 
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In  this  arbor  to  coinnioiul  It.  In  the  lirst  place,  tho  expiiiision 
takes  place  at  one  ciul  only  and  is  not  at  all  uniform,  and, 
in  the  second  place,  the  center  F  in  the  end  of  the  screw  can- 
not be  depended  upon  to  remain  true  for  any  leuRth  of  time, 
even  assutniuB  that  it  may  have  been  nuule  reasonably  true 
to  start  with,  which,  in  itself,  is  a  difficult  machining  proposi- 
tion. 

The  arbor  shown  in  Fig.  3  was  at  one  time  manufactured 
commercially  by  G.  E.  Le  Count,  South  Norwalk,  Conn.,  but 
the  writer  is  unable  to  state  whether  it  is  on  the  market  at 
the  present  time  or  not.  It  consists  of  the  body  A  In  which 
are  milled  the  tapered  slots  B.  The  shoes  C  (also  shown  in 
detail  In  the  upper  part  of  the  Illustration)  have  a  narrow 
rib  running  along  each  side  and  this  rib  engages  with  tho 
grooves  in  the  sides  of  the  slots  B,  thus  preventing  the  shoes 
from  falling  out.  The  collar  D  controls  the  action  of  the 
shoos  and  is  ground  to  a  sliding  fit  on  tho  cylindrical  por- 
tion E  of  the  arbor.  It  may  be  noted  that  the  shoes  have  two 
shoulders,  thus  increasing  the  range  of  the  arbor.     By  pro- 


instance.  This  arbor  gave  satisfactory  results  on  llie  work 
for  which  It  was  used,  the  surfaces  U  and  C  being  faced 
within  the  reciuircd  limits  of  accuracy.  The  work  was  a  push 
fit  on  the  cylindrical  portion  I),  tho  expansion  taking  place 
at  /•;,  controlled  by  the  tapc^red  screw  l<'.  In  this  case,  th« 
nature  of  the  work  permitted  a  slight  margin  of  error  and 


Fig,    6.     Tape 


Arbor    mounted   in   Spindle   and   equipped   with   Nut 
for  removing   Work 


Fig.    5.     Arbor  held  in  Collet  and  expanded  by  Internal  Taper  Plug 

viding  shoes  of  various  diameters  the  range  can  be  increased 
considerably. 

W.  H.  Nicholson  &  Co.,  Wilkesbarre,  Pa.,  manufacture  the 
expanding  arbor  shown  in  Fig.  4  in  various  sizes  and  to 
suit  various  conditions.  The  body  A  Is  made  of  tool  steel, 
hardened  and  ground  to  a  cylindrical  form.  The  centers  are 
exceptionally  large  and  are  carefully  rounded  and  lead-lapped 
after  hardening.  There  are  four  slots  in 
the  body  (shown  in  the  section  A-B),  and 
these  slots  are  relieved  at  each  corner  to 
prevent  any  interference  by  dirt.  After 
hardening,  the  slots  are  also  ground  to  in- 
sure truth.  The  jaws  C  (also  shown  in  de- 
tail) are  made  of  special  steel  and  carefully 
ground  to  the  same  taper  as  the  slots.  After 
assembling,  they  are  also  ground  radially 
on  their  own  arbor.  The  sleeve  B  acts  as  a 
retainer  for  the  jaws  and  is  a  running  fit 
on  the  cylindrical  portion  E  of  the  arbor. 
Four  slots  are  cut  through  the  sleeve  and 
the  jaws  are  held  in  position  by  them. 
These  arbors  are  too  well  known  to  need 
further  comment,  as  they  are  in  general  use 
throughout  the  country. 

Turret  Lathe  Arbors 

We  will  now  go  a  step  further  and  take 
up  the  type  of  arbors  adapted  for  use  in  the 
horizontal  turret  lathe.  It  is  well  to  bear 
in  mind  that  arbors  of  this  sort  should  be 
so  designed  that  the  work  may  be  easily 
and  quickly  put  on  and  taken  off  without 
the  assistance  of  anything  more  than  a  wrench  or  spanner. 
Every  precaution  must  also  be  used  in  clamping  and  driving 
the  work,  so  that  no  chance  for  distortion  is  possible. 

The  arbor  shown  in  Fig.  5  is  somewhat  similar  in  con- 
struction to  that  in  Fig.  2,  except  that  it  is  adapted  to  be 
held  in  collet  jaws  instead  of  on  centers,  as  in  the  former 


the  expansion  was  only  necessary  to  prevent  chatter  and 
act  as  a  driver.     The  shank  A  is  held  in  the  collet  jaws. 

The  arbor  shown  in  Fig.  6  was  made  for  the  transmission 
gear  which  is  shown  in  position.  After  the  taper  hole  had 
been  "chucked"  in  the  work  (which  was  done  in  a  previ- 
ous setting),  the  keyway  A  was  cut  for  assistance  in  driv- 
ing. The  arbor  body  B  is  of  cast  iron,  ground  to  fit  the 
spindle  at  C  and  D.  The  stem  G  is  of  steel,  hardened  and 
ground  to  fit  the  body,  into  which  it  is  keyed  to  resist  the 
torsion  of  the  cut.  It  is  held  in  position  and  drawn  back 
by  the  nut  and  collar  L  and  M.  The  forward  end  is  ground 
to  the  correct  taper  E,  and  the  key  is  inserted  at  A.  The 
portion  F  is  threaded  with  a  six-pitch  Acme  thread,  right- 
hand,  and  the  nut  H  is  used  to  remove  the  piece  after  the 
work  is  finished,  a  piece  of  drill  rod  being  used  in  the  spanner 
hole  E  to  turn  the  nut.  The  screw  iV  prevents  the  body  from 
turning  in  the  spindle.  This  arbor  has  given  very  satis- 
factory results. 

A  somewhat  extraordinary  condition  is  shown  in  Fig.  7, 
which  illustrates  a  steel  automobile  hub  and  arbor.     In  this 


Fig. 


Arbor   with   Split    Expanding   End   and   Pilot   for   steadying   Tools 

case,  the  bearing  seats  at  A  and  B  were  required  to  be  abso- 
lutely concentric.  In  order  to  assist  in  machining,  the  por- 
tion C  was  bored  to  size  in  the  first  setting,  although  no 
finish  was  required  at  this  point.  The  body  of  the  arbor  D 
is  of  tool  steel,  hardened  and  ground  at  all  important  points. 
The  small  end  is  slotted  in  three  places  as  shown  at  F  and 
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is  spring  tempered  at  this  end.  The  operating  rod  K  has  a 
very  free  thread  at  //  and  is  ground  to  a  snug  running  lit 
in  the  cylindrical  portion  O  to  insure  a  true  running  pilot 
L,  regardless  of  the  condition  of  the  threaded  part.  All  the 
tools  used  on  surface  It  of  the  work  were  piloted  by  the  stem 
L,  thus  securing  absolute  truth  and  concentricity  of  the  ends 
A.  and  li. 

There  are  several  important  points  to  be 
noted  in  the  construction  of  this  arbor. 
First,  the  method  of  obtaining  a  true  run- 
ning stem  L  by  means  of  the  long  cylin- 
drical bearing  at  (1;  second,  the  use  of  the 
3tem  as  a  pilot  for  tools,  thereby  obtaining 
concentricity  in  the  two  ends  of  the  work 
4  and  B;  third,  the  positive  location  of  one 
end  at  .4,  while  using  an  expansion  prin- 
ciple at  the  other  end  to  insure  rigidity  and 
freedom  from  cliatter.  This  arbor  was  very 
satisfactory,  the  two  ends  being  within  the 
jxtrcmely  narrow  limits  of  concentricity 
required. 

An    entirely    different   type    is    illustrated 
in  Fig.    8.     This   is   used   for   two   different 
sizes   of   bronze   bearing   retainers,    the    use 
)f    adapters    making    this     feasible.       In     the     construction 
)f    this    arbor,    the    body    A    is    screwed    directly    onto    the 
ipindle    nose,    bringing    up    snugly    against    the    end    of    the 
;pindle  at  B.     The  body  itself  is  of  steel  and  is  tapped  out 
it  C  to  receive  the  operating  screw  E.     As  in  Fig.   7,  the 
bread    is    a    free    fit,    while    the    cylindrical    portion    D    is 


In  Fig.  9  the  principles  of  expansion  and  contraction  are 
both  used  in  handling  steel  rifle  part  .1.  The  permissible 
limits  of  error  on  this  work  were  very  close,  so  that  ex- 
tremely careful  workmanship  was  necessary.  This  operation 
was  the  final  one  on  the  piece,  after  it  had  been  machined 
all  over,  leaving  0.015  inch  at  C  for  truing  to  insure  absolute 
concentricity  between  surfaces  B  and  C. 


3'SHOES  C 
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Fig.    11.     Arbor  for   Pinion  Blanks,    equipped   with  Three  Zzpanding  Shoes 

The  machine  to  which  this  fixture  was  applied  was  equipped 
with  collet  mechanism,  part  of  which  was  used  in  the  opera- 
tion. The  body  of  the  fixture  E  is  of  cast  iron  and  is  screwed 
onto  the  spindle  nose,  being  secured  against  turning  by  the 
teat-screw  F.  The  sides  of  the  fixture  were  left  open  to 
enable  the  operator  to  reach  in  and  grasp  the  work,  in  order 


Fig.  8.     Arbor    having    Taper    Plug    which    expands    Split    Bushing 

^ound  to  a  snug  running  fit  to  insure  concentricity. 


The 


pushing  F  is  saw-cut  in  six  places,  three  cuts  from  one  end 
unning  nearly  through,  and  the  other  three  in  like  man- 
ler,  in  order  to  allow  uniform  expansion  of  the  bushing. 
?oth  the  bushing  and  the  operating  screw  are  tapered  corre- 
pondingly  at  0'.     The  adapter  H  slips  onto  the  body  of  the 


Fig.    10.     Atloz  haviuer  Adjustable  Shoe  £  which  bears  against  Taper    Bore 

irbor  and  is  located  from  shoulder  M  and  secured  in  place 
ly  three  screws  X.  A  pin  driver  Jj  in  the  adapter  relieves  the 
lushing  of  excessive  strain.  The  larger  retainer  O  (shown 
n  detail)  is  also  handled  on  this  same  arbor  by  using  the 
idapter  A'.  The  results  obtained  with  this  arbor  were  pcr- 
ectly  satisfactory. 


Fig.    9.     A  Fixture  which  holds  Work   by   Expansion  and  Contraction 

to  guide  it  onto  the  locating  bushing  B.  The  operating  rod 
G  was  milled  at  an  angle  on  the  forward  end  H,  in  order 
to  force  the  pin  A'  outward  and  thus  insure  rigidity  at  this 
point.  The  collet  operating  sleeve  M  is  secured  to  the  rod 
by  pin  X,  so  that  the  collet  closing  mechanism  can  be  used 
to  operate  the  rod.  At  the  forward  end  of  the  fixture,  the 
split  bushing  O  is  used  to  center  the  work 
which  is  gripped  on  the  finished  cylindrical 
surface  D.  The  bushing  is  knurled  at  Q 
and  is  contracted  by  the  action  of  the  hol- 
low set-screw  P.  All  important  surfaces 
were  ground  to  an  accurate  fit  and  parts 
subject  to  wear  were  hardened.  No  trouble 
was  experienced  with  this  fixture  and  the 
work  was  machined  within  the  limits  of 
accuracy  required. 

The  steel  pinion  blank  shown  at  A  in 
Fig.  10  has  been  previously  faced  at  B  and 
the  taper  hole  carefully  bored,  leaving  the 
remainder  of  the  work  to  be  accomplished 
at  the  setting  shown.  The  body  C,  in  this 
instance,  is  of  cast  iron  and  is  held  in  posi- 
tion by  the  teat-screw  i).  The  arbor  is 
of  tool  steel,  carefully  hardened  and  ground.  The  shoe  E 
is  shaped  as  shown  in  the  detail  above.  The  operating  rod  F 
is  forced  inward  by  screw  O,  and  its  release  is  effected  by 
spring  //  which  bears  against  its  inner  end.  It  should  be 
noted  that  the  action  of  shoe  E  is  both  outward  and  back- 
ward;   therefore   it  has  a  tendency   to   force   the  work  back 
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onto  the  tapered  portion.  Obviously  Itey  K  acts  as  a  driver. 
In  order  to  avoid  any  chance  of  springing  the  arbor  out  of 
true  a  small,  special  wrench  is  used  for  turning  screw  G, 
so  that  too  much  pressure  cannot  be  applied.  The  nut  L 
is  threaded  on  the  arbor  with  a  coarse-pitch  Acme  thread  and 
is  of  hexagon  shape  at  the  forward  end.  This  nut  is  used  to 
start  the  work  off  the  arbor  when  the  piece  is  finished. 
The  stem  of  arbor  M  enters  a  bushing  in  the  turret  and  acts 
as  a  support  while  the  beveled  surface  of  the  work  is  being 
turned.  This  stem  is  also  used  as  a  pilot  for  the  face  mills 
■which  form  the  end  of  the  pinion  at  N.  This  arbor  while 
used  for  producing  work  of  the  best  quality  was  somewhat 
fragile  and  required  careful  handling. 

The  pinion  blank  shown  in  Pig.  11  has  a  straight  hole 
instead  of  a  taper  one,  and  the  arbor  for  holding  it,  while 
somewhat  similar  in  construction  to  that  shown  in  Fig.  10, 
differs  as  regards  a  number  of  points.  There  are  three 
shoes  C,  120  degrees  apart,  controlled,  as  to  their  outward 
movement,  by  the  operating  rod  F.  These  shoes  are  retained 
in  their  positions  by  the  thin  circular  spring  O.  The  shoulder 
H  on  the  arbor  acts  as  a  positive  longitudinal  stop  for  the 
work.  The  various  sectional  views  give  a  good  idea  of  the 
construction.  This  arbor  is  also  of  tool  steel  and  all  im- 
portant surfaces  are  hardened  and  ground.  It  gave  very 
satisfactory  results,  but  the  rather  delicate  construction 
necessitated  careful  handling. 

Arbors  for  Vertical  Boring-  Mill  and  Vertical  Turret  Lathe  Work 
We  now  come  to  a  class  of  work  of  larger  size,  which  can 
be  more  conveniently  handled  in  the  vertical  boring  mill 
or  the  vertical  turret  lathe.  Arbors  for  comparatively  large 
work  frequently  develop  into  combination  locating  and  hold- 
ing devices,  so  that  they  are  more  nearly  related  to  locating 
fixtures  in  the  truest  sense  of  the  word.  It  is  well  to  re- 
member that  in  all  fixtures  of  large  size  some  eflacient  means 


Fig.    12.     Vertical   Boring   Mill   Fixture   for   holding   Bevel   Gear — The 
Three  Shoes  L  are  forced  outward  by  Plug  in  Center 

of  driving  the  work  must  be  provided,  for  the  thrust  of 
the  tool,  incident  to  the  cutting  action,  is  much  greater  on 
work  of  large  diameter;  furthermore,  the  amount  of  stock 
to  be  removed  is  usually  considerably  more  than  on  smaller 
work.  .  The  fixtures  themselves  should  also  be  of  exceptional 
strength  and  rigidly  secured  to  the  table  to  prevent  move- 
ment or  breakage. 

The    large    automobile   bevel    driving   gear    shown    in    Fig. 
12   is  of  alloy   steel,   and   it  has  been   previously   bored   and 


faced  on  the  rear  side;  the  screw  holes  were  also  drilled 
in  a  jig  before  placing  the  gear  on  the  fixture  shown.  This 
fixture  was  rather  expensive,  being  made  entirely  of  steel 
(except  the  base,  which  is  of  cast  iron),  and  all  working  parts 
were  hardened  and  ground  or  lapped  to  a  perfect  fit.  The 
base  is  located  in  the  center  of  the  tabic;  by  means  of  the 
locating  stud  /•;,  and  is  securely  fastened  down  by  the  three 
T-bolts  B  which  enter  T-slots  in  the  table.  The  adjustable 
part  a  is  held  onto  the  base  by  the  three  screws  F.    It  will 


Fig.    13.     Flywheel    Centering    Plug    having    Vertical    Adjustment    to 
compensate   for   Slight   Variation   between   Bore   and   Rim   Face 

be  noted  that  the  screw  holes  have  a  certain  amount  of 
clearance  over  the  body  of  the  screw  to  permit  adjustments 
to  be  made.  The  screws  and  check-nuts  at  D  are  for  the 
purpose  of  conveniently  adjusting  the  fixture.  A  pin-driver 
H  engages  one  of  the  jig-drilled  holes  in  the  work.  The 
upper  plate  E  is  square  slotted  at  three  points  L  to  receive 
the  shoes  L.  The  screws  M  and  the  dowels  T<!  hold  this 
plate  in  its  proper  position.  The  collar-head  screw  O  forces 
down  the  plunger  P  on  which  three  angular  flat  spots  are 
milled.  These  angular  surfaces  control  the  action  of  the 
shoes  L  and  force  them  out,  uniformly,  against  the  work, 
thus  centering  it.  The  spring  Q  simply  aids  in  releasing  the 
shoes. 

This  fixture  is  an  exceptionally  good  one,  for  in  its  con- 
struction every  care  is  taken  to  insure  a  true-running  arbor 
and  one  which  can  readily  be  indicated  for  truth  and  brought 
into  perfect  concentricity  by  means  of  the  adjusting  screws. 
Its  action  was  satisfactory  in  every  respect. 

Fig.  13  shows  an  automobile  flywheel  which  has  a  finished 
taper  hole  and  has  been  turned,  bored  and  faced  in  a 
previous  setting.  It  was  essential  that  the  surface  A  should 
be  concentric  with  the  taper  hole.  As  it  was  practically 
impossible  to  machine  the  face  of  the  flywheel  B  and  the 
taper  hole  C  so  that  they  would  always  come  in  exactly  the 
same  relation  to  each  other,  it  was  necessary  to  make  the 
taper  plug  adjustable  in  a  vertical  plane.  The  base  of  this 
fixture  is  of  cast  iron  and  is  located  centrally  by  means  of 
plug  D  which  accurately  fits  into  the  hole  in  the  table. 
The  base  is  clamped  in  position  by  three  T-bolts  E  (see 
plan  view)  engaging  the  table  T-slots.  Three  clamps  F  are 
used  to  clamp  the  work  down  on  the  annular  rim  O  of  the 
fixture.  The  plug  D  not  only  locates  the  fixture  base,  but 
extends  above  the  latter  and  is  threaded  at  H,  while  above 


October,  1913 


MACHINERY 


119 


this  portion  it  is  cylindrical  and  Is  carefully  ground  to  a 
running  lit  in  the  taper  bushing  A'.  The  threaded  portion 
mentioned  is  a  very  free  fit,  so  as  to  permit  the  cylindrical 
part  to  do  all  the  centralizing.  In  using  the  fixture,  the 
bushing  K  is  screwed  down  and  the  flywheel  placed  in  posi- 
tion, after  which,  by  the  aid  of  the  wrench,  the  bushing  is 
raised  until  it  bears  in  the  taper  hole.  After  this,  the  clamps 
F  are  swung  around  and  tightened.  This  is  a  simple 
fixture,  rather  inexpensive,  and  one  which  was  thoroughly 
dependable. 

Fig.  14  shows  a  cast-iron  double-bevel  gear  used  on  har- 
vesting machinery,  the  gear  rings  A  and  B  having  cast  teeth. 
These  were  not  machined,  thus  leaving  a  rough  surface  by 
which  to  clamp  the  work,  as  some  support  was  needed  in 
order  to  properly  machine  the  annular  ring  C.  The  cylin- 
drical hole  D  and  the  end  E  were  machined  at  a  previous 
setting. 

The  cast-iron  base  of  the  fixture  is  centered  by  the  stud  F 
which  fits  the  center  hole  in  the  table.  This  stud  extends 
up  through  the  fixture  and  is  tapered  at  its  upper  end  to 
receive  the  spit  bushing  O.  This  bushing  is  saw-cut  in  six 
places — three  from  each  end — and  is  shouldered  at  its  upper 
end  so  that  the  vertical  movement  can  be  controlled  by  the 
operating  screw  //.  The  collar  A'  was  pinned  in  place  after 
the  bushing  was  slipped  over  the  screw.  It  will  be  noted 
that  the  vertical  movement  of  the  bushing  is  entirely  me- 
chanical, no  springs  being  used  to  effect  its  release,  as  in 
previous  instances.  The  positive  locating  point  of  the  fixture 
is  at  E,  but  as  it  was  necessary  to  have  some  support  at  B 
the  four  spring  pins  L  were  used;  these  bear  against  the 
rough  surface  of  the  casting  and  are  prevented  from  being 
pushed  down  by  the   screws  shown.     The  flat  spot  against 


Fig.    14.     Vertical   Boring  MiU  Fixture   for   Special  Design   of   Bevel   Gear 

which  the  screws  bear  is  milled  back  at  an  angle  of  ten 
degrees.  The  rim  of  the  gear  has  four  cored  holes  and 
hook-bolts  were  necessary  for  holding  and  driving.  These 
are  shown  at  M  in  the  illustration.  In  this  connection,  it  is 
well  to  note  that  these  hook-bolts  are  well  backed  up  by  a 
portion  of  the  fixture  A',  for  a  hook-bolt  which  is  not  backed 
up  in  some  way  is  worse  than  useless.  This  fixture  was 
capable  of  rapid  manipulation  and  the  results  obtained  by  its 
use  were  within  the  necessary  limits  of  accuracy. 


An  Expandinif  Arbor  for  the  Vertical  MlUlnif  Machine 
In  one  of  the  large  automobile  factories,  considerable  trouble 
was  experienced  in  the  manufacture  of  eccentric  piston  rings 
by  the  breaking  of  the  rings  as  they  were  being  cut  off  on 
an  automatic  machine.  A  new  method  was  therefore  de- 
vised by  which  the  "ring  pots"  were  bored  and  turned 
eccentric  and  then  taken  to  a  vertical  milling  machine 
where  they  were  placed  on  the  arbor  shown  in  Fig.  15. 
The  fixture  of  which  the  arbor  forms  a  part  is  located  in 


Fig.    15.     Expanding    Arbor    for    holding    Casting    while    Gang-sawing 
Packing   Hings 

the  center  of  a  circular  milling  table  by  the  stud  B,  and  is 
secured  to  the  table  by  means  of  the  three  screws  A  in  the 
T-slots.  The  stud  is  tapered  at  its  upper  end  to  receive  the 
split  bushing  Z>,  and  is  secured  by  the  pointed  screw  C  and 
prevented  from  turning  by  the  key  E.  The  bushing  was  saw- 
cut  in  six  places  to  permit  expansion,  and  was  also  counter- 
bored  in  three  places  at  its  lower  end  to  make  a  pocket  for 
the  coil  springs  F.  These  springs  tend  to  make  the  releasing 
of  the  split  bu'^hing  easy  after  the  worfe  has  been  done.  The 
collar  G  bears  on  the  upper  portion  of  the  split  bushing  D 
and  is  operated  by  the  screw  //  which  is  threaded  into  the 
body  of  the  arbor. 

A  special  arbor  K  In  the  spindle  of  the  vertical  milling 
machine  was  arranged  with  a  gang  of  saw  cutters  properly 
spaced  for  the  correct  width  of  ring.  As  the  table  is  re- 
volved by  power  feed,  the  gang  of  cutters  produce  a  set 
of  nine  clean  and  unbroken  rings.  It  may  be  noted  that 
the  split  bushing  is  relieved  on  its  periphery  at  the  points 
where  the  cutters  pass  through  the  work,  in  order  to  avoid 
dulling  the  cutting  edges  on  the  hardened  surface.  This 
fixture  was  made  up  very  carefully  and  proved  very  satis- 
factory. To  the  best  of  the  writer's  knowledge,  it  is  still 
in  use  although  made  over  six  years  ago. 

A  Grinding-  Arbor  for  Piston  Riners 
The  right-hand  view.  Fig.  16,  shows  an  eccentric  piston  ring 
for  a  gas  engine  which  has  been  bored,  turned  eccentric, 
ground  parallel  on  the  sides  and  split  apart  at  the  point  A. 
The  arbor  shown  to  the  left  in  the  same  illustration  was 
used  for  grinding  the  periphery  to  make  it  perfectly  cylin- 
drical after  it  had  been  split  and  closed  up  at  A.  The  body 
of  the  arbor  B  is  of  tool  steel  with  generous  centers  in  each 
end.  These  centers  were  lead-lapped  after  hardening  and 
before  grinding  the  cylindrical  portion.  The  faces  C  and  U 
are  also  carefully  ground.  The  locating  collar  E  is  of  tool 
steel,  hardened  and  ground  to  a  very  close  running  fit 
on  the  arbor  and  at  the  point  U  where  the  rings  fit.  The 
portion  F  is  knurled  to  give  a  good  gripping  surface  for  th" 
hand  when  pulling  back  the  sleeve.  The  spring  detent  G 
serves  to  hold  the  sleeve  in  position  when  it  is  pulled  back 
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out  of  the  way  for  grinding.  Tlie  hole  K  is  an  air  hole  uiui 
Is  very  essential,  for  as  the  parts  are  all  very  closely  lltted 
the  suction  is  so  great  that  it  is  almost  impossible  to  pull 
back  the  sleeve  unless  this  relief  hole  is  drilled.  A  longi- 
tudinal groove  along  the  arbor  would  answer  the  same  pur- 
pose, but  is  more  likely  to  catch  dirt  and  thus  cause  trouble. 
The  nut  iV  is  of  tool  steel,  has  a  coarse  pitch  thread  and  is 
made  hexagon  at  the  small  end.    The  faces  which  bear  against 


OIL   FORGE   FOR   MACHINE   BLACK- 
SMITHING 

UY   M.   W.   W. 

The  oil  forge  Illustrated  herewith  was  built  and  tried  out 
in  a  large  shop  which  produces  many  varieties  of  forgings, 
and  it  was  found  to  be  so  well  suited  for  this  class  of  work 
that   two    more   similar    forges   were   made.     The   distinctive 


Fig.    16.     Arbor    for    compressing    and    holding    Split    Packing   Rings   while  grinding 


the  rings  are  ground  parallel  with  the  thread.  When  in  use, 
the  nut  is  slipped  back  out  of  the  way  and  the  two  rings 
M  are  sprung  into  place  inside  the  locating  collar,  after  which 
the  nut  N  is  brought  up  against  the  rings  and  tightened. 
The  locating  collar  is  then  pushed  back  out  of  the  way, 
until  the  decent  snaps  into  place,  and  the  work  is  then  ready 
for  the  grinding  operation  on  the  periphery.     Arbors  of  this 


feature  of  this  forge  lies  in  the  bridge  construction  which  is 
made  of  two  rows  of  firebricks  held  together  by  the  clamp- 
ing mechanism  shown  in  the  illustration-  It  will  be  seen 
that  this  clamping  mechanism  consists  of  two  clamp  members 
which  bear  against  the  end  bricks  of  the  bridge  construction. 
These  clamps  are  carried  by  pieces  of  2-inch  pipe  and  are 
tightened  by  a  bolt  provided  with  a  nut  at  each  end.     When 
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Bridge  Construction  for   Oil  Forge  which  is   easily  Renewable 


type   are   in   daily   use   in   nearly   all    of   the   automobile   fac- 
tories in  this  country. 

The  various  types  of  arbors  and  fixtures  illustrated  and 
described  in  this  article  cover  representative  work  of  nearly  all 
kinds,  and  may  be  modified  to  suit  almost  all  possible  condi- 
tions whether  they  affect  the  work  part,  the  machine,  or  both. 

It  is  better  to  have  a  customer  kick  at  the  price  than  at  the 
(juality. 


these  nuts  are  tightened,  the  firebricks  are  firmly  held 
without  requiring  the  use  of  fireclay  or  cement  of  any  kind. 
It  will  be  seen  from  the  illustration  that  two  rows  of  bricks 
are  secured  in  this  way  to  form  the  bridge  of  the  forge,  the 
bridge  itself  being  held  in  place  by  gravity.  With  this  form 
of  construction,  it  is  a  very  easy  matter  to  renew  the  bridge 
work  when  the  bricks  have  become  so  badly  burned  that 
replacement  is  necessary.  The  convenience  of  this  construc- 
tion will  be  evident  to  all  who  have  maintained  furnaces. 
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CHABACTBRI8TIC8  OF  KEROSENE  AS  A  FUEL  FOR  INTERNAL  COMBUSTION  ENGINES 
BY   HAKULD   WHITINO  SLAUSON" 

quantities  in  all  grades  of  petroleum.  The  most  valuable 
petroleum  is  the  Pennsylvania  crude,  but  even  in  this,  gaso- 
line is  not  present  to  a  greater  extent  than  three  or  four  per 
cent,  and  in  the  poorer  qualities,  it  is  so  scarce  that  no  effort 
is  made  to  distill  it.     Kerosene,  on  the  other  hand,  is  present 


No  .soon<r  has  the  gasoline  motor  been  well-nigh  perfected, 
than  the  automobile  designers  and  drivers  find  themselves 
face  to  face  with  another  problem.  Methods  of  carburetion, 
lubrication,  and  ignition  have  all  been  successfully  developed, 
and  the  driver  now  looks  for  little  trouble  from  these  sources; 
but  the  success  of  the  designers  in  eliminating  these  troubles 
has,  in  a  sense,  defeated  its  own  purpose,  for  when  the  low 
price,  reliability,  and  compactness  of  the  gasoline  engine 
began  to  solve  so  nmny  power-producing  problems,  the  demand 
for  what  had  once  been  the  "useless  by-product"  of  the  re- 
fineries increased  to  such  an  e.\tent  that  gasoline  is  now  a 
valuable  fuel.  A  fifty  per  cent  increase  in  price  in  a  few 
months  is  not  so  important  in  itself,  but  when  it  is  taken  as 
an  indication  of  further  increases  the  problem  assumes  a 
serious  aspect — serious  for  the  motor  truck  owner,  at  least,  if 
not  for  the  driver  of  a  pleasure  car. 

The  reason  for  the  slow  acceptance  of  substitutes  for  gas- 
oline is  psychological  as  well  as  chemical  and  mechanical. 
The  owner  of  a  pleasure  car  is  not  as  disturbed  over  the  few 
cents  increase  in  the  cost  of  gasoline  as  might  be  expected; 
he  argues  that  gasoline  is  a  tested  fuel  that  has  given  satis- 
faction, and  he  understands  its  characteristics  perfectly.  A 
small  or  even  a  large  amount,  spilled  when  filling  the  tank, 
causes  no  damage  or  annoyance,  for  the  evaporation  is  rapid 
and  no  residue  is  left  to  collect  dust.  The  heavier  oils,  such 
as  kerosene,  however,  are  slow  to  disappear  by  evaporation. 
The  owner  of  a  motor  truck,  however,  has  invested  in  the 
machine  because  he  is  convinced  it  will  represent  a  dollars- 
and-cents  saving  over  liis  former  delivery  or  hauling  system, 
and  any  device  which  will  contribute  toward  economical 
operation  will  be  given  due  consideration ;  furthermore, 
the  fuel  consumption  of  a  motor  truck  is  much  higher  than 
that  of  a  pleasure  car.  A  gallon  of  gasoline  that  will  drive 
the  latter  twelve  or  fifteen  miles  will  serve  only  for  one- 
third  or  one-fourth  that  distance  in  a  two-  or  three-ton  bus- 
iness vehicle. 

Kerosene  as  a  Fuel  for  Internal  Combustion  Eny:ines 

In  the  search  for  new  fuels  that  has  been  in  progress  since 
it  has  been  evident  that  the  supply  of  gasoline  could  not  hold 


Fig.   1.     Kerosene    Carbureter    in    which    the    Primary    Air    is    admittid 
Cold  and  the  Exhaust  Heat  is  used  only  around  the  Float  Chamber 

out,  kerosene  has  stood  foremost.  This  is  logically  due  to 
several  reasons,  the  chief  of  which  is  probably  the  fact  that 
no  change  whatsoever  need  be  made  in  the  design  of  the 
gasoline  engine  in  order  to  adopt  it  to  the  use  of  kerosene.  In 
addition,  kerosene  is  but  one  group  lower  than  gasoline  in 
the  great  hydrocarbon  family  of  which  petroleum  is  the  par- 
ent, and  the  motor  car  driver  therefore  feels  that  he  is  not 
dealing  with  an  absolutely  new  and  unknown  fuel;  but  of 
course,  kerosene  would  not  be  regarded  as  a  satisfactory 
solution   of   the   fuel    problem   were   it   not   present   in    large- 
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Fig.    2.     Kerosene   Carbureter   having  Part  of  Intake   Pipe   and  Throttle 
Chamber    jacketed    for    heating,    as    well    as    the    Float    Chamber 

in  varying  quantities  in  practically  every  quality  of  petrol- 
eum and  in  some  grades  comprises  as  much  as  thirty  or  forty 
per  cent  of  the  total.  Hence  the  supply  of  kerosene  would 
seem  to  answer  the  fuel  requirements  of  the  internal  com- 
bustion engines  for  years  to  come — or  at  least  until  the  en- 
gines manufactured  and  in  use  today  are  worn  out  and  the 
condition  of  the  alcohol  market  has  been  so  changed  that 
the  production  of  alcoliol-burning  motors  becomes  profitable. 
When  we  say  that  the  specific  gravity  of  present-day  gas- 
oline on  the  Baume  scale  is  approximately  62  and  that  of 
kerosene  45  or  48,  we  do  not  express  the  only  difference  that 
exists  between  the  two  liquids.  Kerosene  has  a  higher  specific 
gravity  and  is  therefore  heavier  and  less  volatile  than  gaso- 
line, but  it  is  by  no  means  a  poor  substitute.  The  carbon  con- 
tent is  different,  and  therefore  kerosene  in  a  gaseous  state  is 
as  dissimilar  from  gasoline  as  when  in  a  liquid  form.  Both 
before  and  after  evaporation,  the  two  fuels  must  be  treated 
differently.  The  fact  that  kerosene  is  not  volatile  at  ordinary 
atmospheric  temperatures  was  tlie  first  problem  to  be  met 
by  the  designers.  It  must  be  borne  in  mind  that  it  is  the 
vai)or  of  the  fuel,  and  not  small  globules,  that  must  be  mixed 
with  the  proper  quantity  of  air  and  ignited  in  the  cylinder 
of  the  internal  combustion  engine.  A  spray  is  not  a  vapor; 
the  former  may  be  mixed  with  the  air  but  the  liquid  will  sep- 
arate and  condense  as  "soon  as  it  strikes  the  cylinder  walls. 
Engines  of  the  Diesel  type  inject  either  kerosene  or  crude 
oil  into  the  cylinder  in  the  form  of  a  spray,  but  previous  to 
ignition,  the  compression  is  increased  to  500  pounds  per 
s<iuare  inch,  or  more,  which  generates  suflScicnt  heat  to  gasify 
the  fuel  particles  immediately  and  ignite  them.  The  compres- 
sion of  the  gasoline  motor,  however,  does  not  exceed  70  or  80 
pounds  per  square  inch,  and  this  is  insuflScient  to  enable  the 
engine,  when  cold,  to  vaporize  the  non-volatile  particles 
that  may  be  introduced  into  it  in  the  form  of  the  finely 
divided  spray.  A  gasoline  engine  will  become  hot  in  a 
very  few  minutes  of  operation,  and  this  appealed  to  the  de- 
signers as  a  convenient  source  of  heat  for  increasing  the  tem- 
perature of  the  liquid  kerosene  to  the  evaporating  point; 
therefore,  three-fourths  of  all  the  kerosene  carbureters  used 
at  the  present  time  employ  a  bowl  or  float  chamber  to  con- 
tain a  small  quantity  of  the  liquid,  and  this  is  surrounded 
by  a  jacket  that  communicates  with  the  exhaust  pipe  of  the 
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motor.  A  larhurclcr  of  this  lypi'  is  sliowii  in  Fin.  i.  The 
fuel  iiilrt  is  lit  A  and  llu-  exluuisl  licat  is  admitted  at  li.  The 
motor  is  started  on  a  small  amount  of  gasoline,  and  when 
the  exhaust  pipe  has  become  sufficiently  hot  to  vaporize  the 
kerosene  in  the  bowl,  a  two-way  valve  is  turned  which  conducts 
the  heavier  fuel  to  the  carbureter.  The  same  carbureter  is 
used  for  both  the  gasoline  and  the  kerosene,  although  with 
some  designs  the  gasoline  is  burned  directly  around  the 
bowl  containing  the  kerosene,  to  obtain  the  necessary  lieat. 

Simple  as  such  carbureters  may  appear,  there  are  a  number 
of  problems  that  must  be  solved  before  the  use  of  kerosene 
can  give  as  good  results  as  are  obtained  from  gasoline.  The 
fineness  into  which  the  kerosene  jet  should  be  divided,  the 
amount  of  heat  to  which  the  fuel  should  be  subjected,  and  the 
treatment  of  the  mixture  in  order  that  the  same  "flexibility" 
as  that  delivered  by  a  gasoline  engine  can  be  obtained  from 
one  using  kerosene,  are  all  subjects  of  vital  interest  to  the  de- 
signer and  user.  It  has  been  found  that  the  finer  the  spray 
into  which  the  kerosene  jet  is  divided,  the  more  complete 
the  combustion  in  the  engine  cylinder;  atomization  or  pul- 
verization probably  more  correctly  describes  the  process  to 
which  the  fuel  should  be  subjected.  The  proper  pulverization 
of  the  fuel,  together  with  the  application  of  heat,  breaks  it 
up  into  so  fine  a  mist  that  actual  gasification  is  not  necessary, 
provided  the  intake  manifold  is  made  of  such  a  shape  and 
dimensions  that  the  velocity  of  the  mixture  is  kept  high,  to 
prevent  condensation  on  the  cool  walls  of  the  pipe.  The 
temperature  to  which  the  fuel  is  raised  before  atomization 
is  generally  from  200  to  300  degrees,  although  in  some  car- 
bureters the  kerosene  is  subjected  to  a  temperature  of  600 
degrees. 

One  of  the  drawbacks  to  the  more  general  use  of  kerosene 
in  automobiles  has  been  its  reputation  for  forming  heavy 
deposits  of  carbon  in  the  cylinder.  When  this  condition  ex- 
ists, however,  it  is  an  indication  of  improper  pulverization, 
condensation,  or  of  faulty  design  or  adjustment  of  the  heat- 


Fig.   3. 


Unique   Type   of   Carbureter   in   which   Spark   Plug:  maintains 
L    Continuous    Flame    in    Path    of    Atomized    Kerosene 


and  air-regulating  apparatus.  The  best  lubricating  oils  should 
be  used  when  kerosene  is  employed  as  a  fuel,  but  the  forma- 
tion of  carbon  in  the  cylinders  or  the  presence  of  black  smoke 
at  the  exhaust  indicates  that  imperfect  combustion  is  taking 
place. 

Carbureter  in  which  Variable  Quantity  of  Water  is  added 

to  Kerosene  Mixture 

An  elaboration  of  the  general  type  of  kerosene  carbureter 

previously  referred  to  has  been  in  successful  use  on  many  of 

ihe  large  traction  engines  used  in  the  western  section  of  this 

country.     In  this  carbureter,  cold  air  is  supplied  to  the  fuel 


immediately  after  pulverization,  for  it  was  found  that  this 
arrangement  gave  the  greatest  power  and  the  best  economy. 
It  was  also  discovered  that  if  the  air  admitted  to  this  par- 
ticular type  of  carbureter  were  heated,  loss  of  power  would 
result,  attended  by  preignitlon  and  other  signs  of  an  im- 
perfect mixture.  The  unique  feature  of  this  carbureter,  how- 
ever, lies  in  an  arrangement  whereby  a  variable  quantity  of 
water  is  supplied  to  the  mixture  of  kerosene  spray  and  air 
before  it  is  admitted  to  the  cylinder.  The  water  valve  Is 
connected  with  the  crankshaft  of  the  motor  so  that  the  supply 
of  moisture  to  the  mixture  is  increased  as  the  throttle  is 
opened  and  the  spark  advanced;   when  the  motor  is  running 


TO  MAGNETO 


Fig.  4.  Kerosene  Carbureting  Device  which  requires  no  Heat.  It  is 
equipped    with    electrically    operated    Valve    for    controlling    Supply    of    Fuel 

idle  or  is  pulling  very  light  loads  no  water  is  supplied  to  the 
fuel.  The  purpose  of  the  water  is  to  keep  the  temperature 
of  the  explosion  within  the  limits  from  which  the  best  re- 
sults can  be  obtained,  and  also  to  assist  in  a  more  perfect 
combustion  of  the  charge.  At  the  same  time  that  the  water 
absorbs  a  portion  of  the  excessive  heat  of  combustion  oxygen 
is  liberated  and  the  mixture  is  rendered  more  completely 
combustible.  One  of  the  troubles  sometimes  experienced  with 
the  use  of  kerosene  in  a  gasoline  motor  is  the  inability  of  the 
engine  to  "pick  up"  with  a  load;  full  load  can  be  maintained 
when  it  is  once  reached,  but  after  throttling  the  motor — as 
on  a  hill,  for  example — the  engine  seems  unable  to  respond 
when  power  is  again  desired.  This  lack  of  flexibility  has  been 
overcome  by  the  introduction  of  the  water  spray  that  auto- 
matically accommodates  its  volume  to  the  power  demanded 
of  the  motor.  It  must  be  remembered,  however,  that  the 
carbureter  in  question  is  designed  especially  for  large,  heavy- 
duty  engines,  and  it  should  therefore  be  understood  that  the 
omission  of  the  water  spray  from  a  kerosene  carbureter  de- 
signed for  the  average  automobile  in  nowise  indicates  lack  of 
flexibility  in  the  power  plant;  in  fact,  many  of  the  most  suc- 
cessful carbureters  in  use  on  pleasure  cars  and  trucks  have  no 
provision  for  the  introduction  of  water  into  the  air  passage 
above  the  atomizing  chamber. 

The  Wilcox-Bennett  Carbureter  Co.,  Minneapolis,  Minn., 
makes  a  kerosene  carbureter  of  the  type  described  in  the  fore- 
going paragraph. 

Heat  for  the  Vaporization  of  Kerosene 
While  the  heat  for  assisting  in  the  vaporization  of  the 
kerosene  is  usually  obtained  from  the  exhaust  manifold  of  the 
engine,  the  circulating  water  can  sometimes  be  used  for  this 
purpose  by  jacketing  the  carbureter  and  connecting  it  with 
the  water  system  of  the  engine.  As  the  water  in  the  jackets 
holds  its  heat  for  a  greater  length  of  time  than  does  the 
exhaust  manifold,  it  is  evident  that  the  motor  could  be 
started  directly  on  kerosene — even  after  an  appreciable  in- 
terval had  elapsed  since  its  previous  running — if  the  stored- 
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lip  heat  in  the  water  jackets  were  utilized.  However,  tiie 
operation  of  starting  on  gasoline,  and  then  switchinR  to 
kerosene,  is  neither  difficult  nor  time-consuming  and  it  is 
the  surer  method;  but  in  order  to  obviate  the  necessity  ot 
even  this  slight  trouble,  some  kerosene  carbureters  are  sup- 
plied with  an  electrical  coil  placed,  within  the  vaporizing 
chamber.  Tliis  coil  is  operated  for  a  few  moments  by  the 
current  obtained  from  the  lighting,  starting,  or  ignition 
storage  battery.  But  a  short  time  is  required  to  bring  the 
finely  divided  spray  from  the  atomizing  nozzle  to  the  vapor- 
izing temperature,  so  that  the  current  can  soon  be  turned  off, 
heat  for  further  vaporization  being  obtained  in  the  usual 
manner  from  the  exhaust  manifold  of  the  engine. 

Although  the  practice  of  heating  the  kerosene,  cither  be- 
fore or  after  pulverization,  is  almost  universal,  theories  differ 
as  to  the  advisability  of  warming  the  air  with  which  this 
kerosene  mist  is  first  mixed.  In  one  of  tlie  most  successful 
types  of  carbureters  tlie  air  is  admitted  cold  after  the  kero- 
sene has  become  thoroughly  atomized  by  the  mechanical  action 
of  tlie  jet  and  the  application  of  lieat  to  the  bowl.  It  is  evi- 
dent that  the  admission  of  the  cold  air  will  reduce  the  tem- 
perature of  the  resulting  mixture  to  the  point  where  con- 
densation will  be  prevented  when  the  charge  comes  in  con- 
tact w-ith  the  cool  metal  of  the  intake  manifold.    As  previous- 
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Fig.  5.  Cross-section  of  Carbureter  in  which  Exhaust  Heat  is  not 
applied  until  Fuel  has  been  well  pulverized.  Dotted  and  Wavy  Lines 
indicate  Transformation  from  Mist  to  Vapor  after  Application  of  Heat 

ly  mentioned,  the  intalie  manifold  sliould  be  small  enough  so 
that  the  velocity  of  the  mixture  will  be  high  and  tlius  pre- 
ent  condensation.  By  the  use  of  cold  air  in  medium-sized 
engines,  however,  this  difficulty  is  overcome  without  the  neces- 
sity of  making  any  change  whatsoever  in  the  intake  mani- 
fold of  the  engine.  Another  method  of  obtaining  the  same 
results,  and  one  whicli  is  employed  in  one  of  the  well-known 
kerosene  carbureters  designed  especially  for  marine  use,  con- 
sists in  jacketing  not  only  the  fuel  bowl  but  the  choke  tube 
and  throttle  as  well,  so  that  the  mixture  is  maintained  at  a 
high  temperature  throughout  a  good  part  of  its  journey  to 
the  hot  cylinder.  A  carbureter  of  this  type  is  shown  in  Fig. 
2.  The  intake  for  the  exhaust  is  at  //,  the  outlet  at  O,  the 
kerosene  intake  connection  at  K,  the  gasoline  intake  connec- 
tion at  G,  the  water  intake  connection  at  \V,  and  the  fuel 
spray  nozzle  at  S.  This  type  is  manufactured  by  the  Hampton 
Kerosene  Carbureter  Co.,  Inc.,  1876  Broadway,  New  York  City. 
Kerosene  carbureter  designers  have  long  since  discovered 
that  the  amount  of  heat  supplied  to  the  fuel  before  admission 
to  the  cylinder  must  be  regulated  to  a  nicety.  It  has  al- 
ready been  pointed  out  that  with  insufficient  heat,  the  kero- 
sene is  not  properly  vaporized.  The  application  of  too  much 
heat,  on  the  other  hand,  will  result  in  w-hat  is  known  as  the 
"cracking"  process,  in  whicli  the  kerosene  will  be  split  up 
into  its  component  parts,  an  ill-smelling  exhaust  will  be 
ejected,  and  large  quantities  of  carbon  will  bo  deposited  on  the 
piston  and  cylinder  heads. 


In  one  of  the  newest  carbureters  on  the  market  (see  Fig. 
o)  the  mixture  is  given  exactly  the  right  composition  in 
ratlier  a  novel  way.  The  heat  for  assisting  the  vaporization 
of  the  fuel  is  obtained  from  the  atomized  kerosene  itself,  as 
soon  as  the  motor  is  started,  and  no  previous  heating  is 
required.  The  kerosene  is  atomized  when  cold  in  the  usual 
manner;  that  is,  by  drawing  it,  by  means  of  the  suction  of 
the  motor,  through  a  series  of  smajl  orifices,  which  serves 
to  break  it  up  into  globules,  after  which  a  strong  current 
of  air  is  passed  over  it  for  the  purpose  of  further  diffusion 
of  the  mist.  If  this  mixture  is  discharged  directly  onto  some 
cool  surface,  however,  such  as  the  hand,  it  will  be  observed 
that  the  kerosene  will  immediately  condense  and  roll  off  in 
the  form  of  drops.  The  atomizer  and  air  inlet  are  at  the  top 
of  the  carbureter.  Immediately  below  these  is  a  small  com- 
partment into  which  projects  the  "business  end"  of  a  spark 
plug  operated  by  a  coil  and  set  of  dry  batteries  separate  from 
tliose  that  may  be  used  for  the  ignition  system  of  the  motor. 
As  soon  as  the  motor  is  turned  over,  the  spark  at  the  end 
of  this  plug  is  started.  As  this  projects  directly  into  the  path 
of  the  recently  atomized  kerosene  and  air,  a  portion  is  ignited. 
This  compartment  is  of  such  a  size  that  only  about  two  per 
cent  of  the  kerosene  spray  is  ignited,  but  this  seems  to  be 
sufficient  to  "burn  the  excess  carbon"  out  of  the  mixture 
and  to  transform  it  into  an  ideal  combustible  charge  for  the 
cylinders.  Tliis  resulting  mixture,  if  discharged  into  the 
air,  appears  in  the  form  of  a  white  cloud  of  vapor  that  does 
not  easily  condense,  and  seems  to  be  as  stable  a  gas  as  any 
yet  used  for  internal  combustion  engines.  This  carbureter  is 
manufactured  by  Alex.  T.  Porter  Oil  I'tilities  Co.,  171  Broad- 
way, New  York  City. 

While  the  idea  of  burning  a  portion  of  the  mixture  directly 
in  the  path  of  the  combustible  charge  may  seem  like  a  danger- 
ous system,  the  flame  is  effectively  prevented  from  spread- 
ing by  the  use  of  a  wire  gauze  that  holds  the  fire  within 
the  proper  bounds  in  the  same  manner  that  the  fine  wire 
screen  of  the  miner's  lamp  admits  air  to  the  burner  but 
prevents  any  of  the  surrounding  inflammable  gases  from 
becoming  ignited.  Tlie  location  of  this  wire  screen  governs 
the  proportion  of  the  mixture  that  will  be  Ignited  by  the 
spark  plug,  and  the  proper  adjustment  is  important.  A  mica 
window  is  placed  in  one  side  of  the  spark  plug  chamber,  so 
that  the  condition  of  the  flame  may  be  noted.  Tlie  spark  plug 
is  used  as  long  as  tlie  motor  is  in  operation,  but  the  inventor 
of  the  device  is  now  working  on  a  system  which  will  require 
the  use  of  the  plug  only  at  starting. 

Kerosene  Carbureting-  Device  requiring'  no  Heat 
In  view  of  the  foregoing  methods  of  carbureting  kerosene, 
it  is  surprising  to  learn  that  a  system  has  been  devised  in 
France  which  entirely  does  away  with  the  application  of  heat, 
eitlier  to  the  raw  kerosene  or  to  the  atomized  mixture.  In 
fact,  a  motor  equippeti  with  this  device  can  be  started  wlien 
cold  directly  witli  kerosene  as  easily  as  though  liigh-test  gaso- 
line were  the  only  fuel  used.  The  attachment  can  hardly  be 
called  a  carbureter,  in  the  ordinary  sense  of  the  word,  in- 
asmuch as  it  depends  for  its  operation  on  several  electrical 
and  mechanical  parts  as  well  as  physical  properties,  and 
requires  a  slight  change  in  the  design  of  the  engine  in  order 
to  make  its  installation  satisfactory. 

The  first  point  in  which  this  remarkable  device  differs 
from  the  ordinary  carbureter  lies  in  the  fact  that  pure  air 
only  is  admitted  through  the  inlet  valve.  The  amount  of 
air  so  admitted  is  controlled  by  a  slotted,  hollow  cylinder  A 
(see  Fig.  4),  the  orifice  in  whicli  can  be  made  to  register  with 
the  opening  In  the  inlet  valve  through  an  automatic  control 
connected  with  the  throttle  or  the  gasoline  pressure  regu- 
lator. The  raw  kerosene  is  led  from  the  pressure-regulating 
tank— into  which  it  is  forced  by  a  rotary  pump — into  the 
atomizer  B  which  is  screwed  into  the  cylinder  head.  This 
atomizer  consists  of  an  inverted  automatic  poppet  valve,  the 
head  of  which  projects  into  the  cylinder  nearly  over  the  head 
of  the  piston.  The  stem  of  this  valve  is  hollow,  and  sur- 
rounding it  is  an  auxiliary  air  space  connected  with  the  outer 
atmosphere.  As  the  liquid  kerosene  under  pressure  rushes 
into    the    atomizer,    it    is    broken    up    into    fine    particles    and 


121 


MACHINERY 


October,  IDl.l 


unilcil  with  tin-  proper  (iiiiintity  of  air  utliuiUod  through  the 
iiuxiliiiry  opening  and  tlirough  tlio  hollow  stem.  To  he  sure, 
this  is  not  a  hona-fidr  vapor  (it  is  merely  a  flno  spray),  hut 
i(  is  admitted  directly  Into  tlic  comhustion  spaee  of  tlie 
eylinder,  mixed  with  the  proper  ciuantity  of  air  entering 
through  the  inlet  valve  and  immediately  compressed;  there 
lias  heen  no  opportunity  for  condensation,  for  the  atomizatioii 
practically  has  taken  place  within  the  cylinder  itself. 

The  pressure  on  the  fuel  is  regulated  by  means  of  a  vari- 
able column  of  mercury  0  extending  into  the  space  into  which 
the  kerosene  is  pumped.  This  pressure  can  be  controlled  by 
the  same  levers  that  throttle  the  supply  of  air  admitted  to 
the  eylinder,  but  this  would  not  be  sufficient  regulation  to 
provide  for  the  demands  of  the  motor  at  all  speeds,  if  the 
supply  depended  entirely  upon  this  pressure  and  the  suction 
of  the  piston  in  the  cylinder.  To  obtain  the  proper  regula- 
tion, tliere  has  been  devised  what  is  probably  the  most  in- 
genious carburetion  attachment  to  be  found  in  use.  Before 
the  raw  kerosene  is  admitted  to  the  atomizing  chamber,  it  is 
forced  through  a  needle  valve  at  D,  the  stem  of  which  con- 
stitutes the  armature  of  a  solenoid.  This  solenoid  is  a  coil 
of  wire  that  is  excited  by  the  current  derived  from  a  low- 
tension  magneto.  The  stem  of  the  needle  valve  (assuming, 
of  course,  that  it  is  made  of  a  magnetic  metal)  serves  as  the 
plunger  or  armature  of  the  solenoid  and  is  drawn  into  the 
interior  of  the  hollow  coil  whenever  the  current  passes  through 
the  wire.     When  the  coil  is  not  excited,  the  needle  valve  is 


solved,  and  that  tlie  future  of  motor  transportation  is  brighter 
than  ever,  even  before  that  one  universal  fuel,  gasoline,  took 
its  sudden  u))\var(l  leap  in  i)rice. 

»     *     * 

INTERCHANGEABLE    LATHE    CHUCKS 

BY  (JBOROia  L.  OOLUURN" 

Where    threaded    engine    lathe    spindles    vary    in    pitch    and 
diameter,  it  is  evident  that  a  chuck  screw  plate  will   not  fit 


Fig.    2.     Adapte 


Fig.    1.     Two   Styles   of    Lathe   Spindle    with   Standard   Chuck    mounted   on  them 

held  in  place  on  its  seat  by  means  of  a  spring  that  effectually 
prevents  the  passage  of  fuel  to  the  atomizer  when  the  motor 
is  not  running.  By  means  of  an  electric  circuit-breaker  which 
may  be  geared  to  the  crankshaft  of  the  motor,  the  number  of 
current  excitations  or  "pulsations"  imparted  to  the  coil  may 
vary  with  the  speed  of  the  engine,  and  a  supply  of  fuel  pro- 
portionate to  the  demands  of  tlie  engine  will  thus  be  obtained. 
This  kerosene  carbureting  device  has  passed  the  experimental 
stage  and  is  now  used  on  many  French  cars. 

To  the  ordinary  motorist,  familiar  with  the  comparative 
simplicity  and  efficiency  of  the  gasoline  carbureter,  these 
various  devices  for  obtaining  power  from  kerosene  may  seem 
somewhat  complicated,  but  to  the  business  man  who  will  look 
deeper  and  see  in  them  the  real  solution  of  the  problem 
created  by  the  constantly  increasing  cost  of  gasoline,  they 
give  evidence  of  the  stability  of  the  internal  combustion  engine 
and  of  its  ability  to  adapt  itself  to  whatever  fuel  may  be  used. 
These  carbureters  are  in  use  today  in  all  parts  of  the  coun- 
try, and  if  the  owner  of  the  pleasure  car  still  prefers  to  pay 
the  excessive  price  for  gasoline,  when  a  satisfactory  sub- 
stitute at  half  the  cost  is  available,  it  may  be  but  small 
consolation  for  him  to  know  that  the  arrival  of  the  time  is 
inevitable  when  he  will  be  forced  to  make  the  change.  But 
whether  the  change  will  come  soon  or  late,  it  is  a  satis- 
faction to  the  truck  owner  to  know  that  one  of  the  most  im- 
portant problems  of  his  delivery  and  hauling  system  is  being 


Bushing  partially  screwed  onto  Spindle  of  Reed  Latlie 

more  than  one  of  the  spindles.  This  diffi- 
culty may  be  overcome  by  using  interme- 
diate screw  bushings.  Referring  to  Fig.  1, 
the  bushings  provided  for  tliis  purpose  are 
shown  at  A  and  B.  The  threaded  ends  C 
and  D  of  these  bushings  are  made  of  the 
standard  pitch  and  diameter  to  fit  the  screw 
plates  E  and  F  of  the  chucks.  Threads  are 
cut  on  the  inside  of  the  opposite  ends  of 
the  bushings  to  fit  the  different  lathe 
spindles  on  which  they  are  to  be  used.  It 
will  be  evident  that  this  is  the  means  or 
enabling  a  standard  chuck  to  be  used  on 
latlie  spindles  of  various  diameters  and 
thread  pitches,  the  only  additional  equip- 
ment necessary  being  bushings  having  the 
proper  inside  thread. 

Figs.  2  and  3  illustrate  the  screw  plates 
fastened  to  the  chucks  by  means  of  four 
screws.  In  Fig.  2  a  screw  bushing  is 
partly  screwed  onto  the  spindle  of  a  Reed 
engine    lathe;    a    second    screw    bushing    is 


Bushing   partially    ■^'-r- 

Engine  Lathe 


tn   Spindle   of   Hendey 


shown  resting  on  the  bed  of  the  lathe.  In  Fig.  3  is  illustrated 
a  screw  bushing  whicli  is  partly  screwed  onto  the  spindle  of  a 
Hendey  engine  lathe. 
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ARRANGEMENT  OF  A  WELL  EQUIPPED  HEAT-TREATING  DEPARTMENT-COMPARATIVE  VALUES  OF  FUEL  OIL  AND  KEROSENE 

BY    HARRY  C.  8PILLMAN 


DuriiiK  tlu'  last  lew  iiioiUl.s  tlic  price  ol  I'lul  oil  lias  steadily 
advanced  and  the  oil  refineries,  in  a  number  of  stales,  have 
notified  industrial  plants  that  they  will  be  unable  to  supply 
fuel  oil  after  a  certain  date.  At  the  present  time  it  is  almost 
impossible  to  enter  into  a  contract  with  the  refineries  for  a 
year's  supply  of  this  oil.  This  condition  has  caused  many 
manufacturing  plants  to  analyze  the  situation  and  try  to  find 
a  substitute  for  fuel  oil  without  installing  new  equipnient  in 
the  heat-treating  department. 

The  Continental  Motor  Mfg.  Co.,  Detroit,  Mich.,  has  made 
numerous  experiments  with  different  Itinds  of  oils  and  burners 
in  order  to  be  ready  to  meet  the  situation  in  case  there  is  a 
shortage  of  fuel  oil.  Kerosene  has  proved  most  satisfactory 
after  many  experiments,  and  the  data  in  this  article  show 
the  results  which  have  been  obtained. 


The  furnaces  show  a  very  even  temperature  in  all  parts 
of  the  heating  chamber,  and  a  laboratory  pyrometer  fails  to 
show  over  10  degrees  variation  in  any  part  of  the  heating 
chambers.  Each  furnace  is  equipped  with  both  an  indicating 
and  a  recording  pyrometer  (sec  Fig.  2)  so  that  the  operator 
can  tell  at  a  glance  the  temperature  of  each  chamber.  To 
facilitate  the  handling  of  material,  the  hearths  of  all  furn- 
aces, packing  tables,  trucks,  quenching  tanks  and  other  equip- 
ment are  made  the  same  height  from  the  floor.  The  door 
openings  are  made  the  full  width  of  the  heating  chamber  and 
arc   counterweighted. 

The  quenching  tanks  are  of  special  design  and  are  located 
in  the  center  and  opposite  the  furnaces  so  that  they  are  readily 
accessible.  Water,  brine  and  oil  are  used  for  quenching,  and 
by  means  of  cooling  tanks  and  circulating  pumps  the  quencli- 


Fig:.   1.     Row     of     Furnaces     and     ftuenching 

The  heat-treating  room  Is  of  the  most  modern  design  and 
contains  many  unique  features  which  are  of  interest.  This 
department  is  housed  in  a  fireproof  building  of  structural 
steel  and  metal  sash,  and  is  entirely  isolated  from  the  other 
buildings.  The  steel  sash  has  large  ventilating  sections  and 
a  monitor  roof  affords  additional  light  and  ventilation.  All 
auxiliary  apparatus,  such  as  oil  and  circulating  pumps,  air 
compressor  and  storage  and  cooling  tanks,  is  located  in  the 
basement,  so  that  the  entire  first  floor  is  given  up  to  the 
furnaces  and  quenching  tanks.  A  view  of  the  first  floor  is 
shown  in  Fig.  1  which  illustrates  the  general  arrangement  of 
the  furnaces.  These  furnaces  were  made  by  the  American 
Shop  Kciuipment  Co.,  and  consist  of  four  double-chamber  case- 
hardening  furnaces  of  semi-muflle  type,  with  heating  spaces 
54  by  27  inches  and  18  inches  high.  The  combustion  chambers 
are  27  inches  wide  by  7Vi  inches  high.  The  two  burners  in 
front  of  each  chamber  are  supplied  with  oil  at  18  pounds 
pressure  and  air  at  l'-.  pound  pressure.  The  three  heat-treat- 
ing furnaces  are  of  the  same  make  and  size.  The  casehardening 
furnaces  are  built  up  from  the  floor  and  are  of  lieavy  con- 
struction in  order  to  withstand  the  service  required  of  them. 


S'lMond    Ave,    Detroit,    Mich. 


Tanks — Heat-treating     Department    of    Continental    Motor    Mfg.    Co. 

ing  mediums  arc  kept  at  a  constant  temperature.  The  pumps 
deliver  the  liquid  in  the  bottom  of  the  tanks  by  means  of 
perforated  pipes  which  are  protected  by  a  wooden  grating. 
This  wooden  grating  also  acts  as  a  cushion  for  any  parts 
which  happen  to  fall  in  the  tanks.  The  entire  surface  of  the 
li(iuids  is  removed  at  a  uniform  rate  by  means  of  numerous 
outlets  located  near  the  top  of  the  tank  and  connected  with 
a  common  overflow  pipe.  The  rate  of  flow  can  be  governed 
by  means  of  a  valve  fitted  to  the  inlet  pipe  near  the  floor. 
The  oil  quenching  tanks  have  a  cover  which  can  be  closed, 
very  quickly  in  case  the  oil  ignites.  The  quenching  mediums 
are  circulated  through  coils  and  are  cooled  by  means  of  cool- 
ing water  which  is  varied  to  suit  conditions.  The  circulating 
pumps  are  direct  motor-driven  centrifugal  pumps,  located  in 
the  basement  (see  Fig.  3).  The  liquid  is  fed  by  gravity  to 
these  pumps,  which  does  away  with  the  troublesome  feature 
of  priming. 

The  oil  is  fed  to  the  burners  by  direct-connected,  motor- 
driven  rotary  pumps,  in  duplicate.  The  oil  is  pumped  from 
a  12,000-gallon  tank  located  outside  the  building,  and  the 
surplus  oil  is  returned  to  the  storage  tank  by  means  of  a 
relief   valve    and    overflow.      This    system    allows   a    constant 
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pressure  of  oil  at  the  buriUTs  at  all  times  and  the  fuel  oil 
Is  entirely  drained  back  to  the  storage  tank  when  the  lieat- 
treatiiiK  room  is  not  in  operation.  The  elevation  and  plan, 
Fig.  5,  show  the  storage  tank  and  arrangement  of  the  furn- 
aeos    (oil  and  brine  eooling  coils,  (luenching  tanks,   etc.). 

A  General  Klectric  turbo  air  compressor  (Fig.  4)   furnishes 
the  nec(>ssary  air  I'or  the  burners  at  1\(.  pound  pressure.     The 


Fig.    2.     Indicating  and  Recording  Pyrometers  of  Plant  shown  in  Fig  1 

air  lines  were  carefully  laid  out  in  order  to  reduce  the  friction 
to  a  minimum.  The  advantage  of  this  type  of  air  compressor 
is  the  constant  pressure  of  air,  regardless  of  the  volume. 

Tests  were  repeated  for  ten  successive  days  on  both  kero- 
sene and  fuel  oil.  Both  oils  burned  uniformly  and  needed 
very  little  attention  after  the  proper  regulation.  One  of  the 
chambers  of  a  double  furnace  was  used  for  these  tests,  and 
in  order  to  accurately  measure  the  oil  a  tank  of  60  gallons 
capacity  was  independently  connected  with  one  of  >the  rotary 
pumps.  The  proper  connections  were  made  to  maintain  a 
constant  pressure  of  oil,   together  with  the  necessary   return 


Fig.    3.     Circulating  Oil  Pump  in   Basement  of   Plant  shown  in  Fig.    1 

piping  for  the  overflow  to  the  tank.  A  temperature  record 
was  obtained  by  means  of  smoke  charts  made  on  Bristol  re- 
cording pyrometers.  Both  the  indicating  and  recording  pyrom- 
eters were  carefully  calibrated.  The  tests  were  made  under 
actual  working  conditions  and  the  same  kind  and  quantity  of 
material  was  heat-treated  each  day.  The  material  placed  in 
the  chamber  consisted  of  fifteen  cam-shafts  each  weighing 
21  pounds.     Each  cam-shaft  was  packed   in   a  3i/j-inch   steel 


pipe  with  the  carbonizing  material.  The  total  weight  of  each 
lube,  with  shaft  and  container,  was  f).')  pounds.  All  the  tubes 
were  placed  on  a  form  made  of  narrow  strips  of  bar  steel. 
This  form  held  the  steel  pipes  in  position  and  made  the  total 
weight  in  each  chamber  950  pounds. 

This  department  is  only  operated  ten  hours  each  day.  The 
material  is  taken  out  at  5  P.  M.  and  the  furnaces  are  allowed 
to  cool  over  night.  In  the  morning  the  furnace  pyrometers 
icnisti  r  aliout  700  degrees  F.  At  6.30  A.  M.  the  burners  are 
lighted  and  the  material  is  placed  in  the  furnaces  which 
arc  continued  in  operation  until  about  5  P.  M.  The 
furnac'es  reach  1700  degrees  about  9  A.  M.,  and  they  show 
a  uniform  heat  throughout  the  working  chamber  about  one 
hour  later.  The  tests  were  made  under  these  conditions. 
The  furnaces  would  have  shown  higher  efficiency  if  they  were 
run  continuously  twenty-four  hours  every  day. 

The  points  noted  in  making  these  tests  were:  Time  re- 
(Uiired  for  the  furnace  to  reach  1700  degrees;   time  to  obtain 


Fig.  4.     Turbo  Air  Compressor  for   supplying   Air   to  Burners 

a  uniform  heat  in  the  furnace;  evenness  of  burning  and 
regulation;  and  amount  of  oil  consumed.  The  results  of  the 
tests  follow: 

B'uel  Oil  Kerosene 

Time   tests   started 6.30  A.  M.  G.30  A.  M. 

Time    required     for    chamber    to    reach    1700 

degrees  F 9.00  A.M.  8.45  A.M. 

(2  hr.  .30  min.)  (2  hr.  15  min.) 

Time  for  chamber  to  reach  uniform  heat 10.1.5  A.   M.  9.45  A.  M. 

(3  hr.  45  min.)  (3  hr.   15  min.) 

Time  test  stopped 4.45  P.   M.  4.15  P.  M. 

Fuel  con.'iumption   recjuired   for  chamber 

to    reach    1700   degrees    F 26.5  gal.  23  gal. 

Additional     gallons     to     reach     uniform 

heats  3.5  gal.  3  gal. 

Number   gallons    for   operating    furnace 

tiy^     hours     after     chamber     reaches 

uniform    lieat    18  gal.  13  gal. 

Number  gallons  per  chamber,   per  houi 

after   uniform   heat   is  reached 2.77  gal.  2  gal. 

Number      y:allons      tn      heat-treat      oim' 

pound  of  metal  after  uniform  heat  is 

reached      0.0.">7  gal.  0.041  gal. 

Specific  gravity  of  fuel 41  deg.  Baume      50  deg.  Baume 

H.    T.    U.    per  pound   of  fuel 19890  19917 

Temperature   of   fuel 65  deg.  P.  65  deg.  F. 

The  comparative  cost  of  fuel  based  on  these  tests  shows 
Uiat  kerosene  is  from  23  to  25  per  cent  higher  than  fuel  oil, 
but  the  tests  also  show  that  there  is  a  saving  of  thirty  min- 
utes in  order  for  the  furnace  to  reach  a  uniform  heat,  and  a 
saving  of  nearly  20  per  cent  in  fuel,  by  usins  kerosene.  .Each 
burner  lias  a  lA-inch  oil  line  and  a  l^-inch  air  line  and  two 
burners  are  connected  to  each  chamber.  I'ower  tests  show 
that  each  burner  requires  470  watts,  which  is  equivalent  to 
0.63  horsepower. 


Gradually  the  world  is  coming  to  the  realization  that  even 
in  the  ordinary  business  affairs  of  life  a  man  must  consider 
the  other  fellow,  and  that  he  best  serves  himself  who  best 
serves   his   fellow-men. — J.   W.  Pogiie. 
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THE    TEST   THAT   COUNTS 

UY    WILLIAM  A.    WEBB* 

It  seems  that  steel  makers  have  Inexhaustible  resources 
for  bringing  out  new  brands  of  high-speed  steel  which  they 
claim  to  be  better  than  the  other  fellow's.  Although  we  con- 
tinue to  test  out  their  samples,  we  sometimes  find  it  difficult 
to  tell  just  which  one  of  the  numerous  brands  is  the  best 
for  our  particular  purpose.  If  we  believe  what  the  traveling 
salesmen  tell  us,  however,  the  steel  made  by  their  respective 
companies  is  the  best — but  the  method  of  testing  has  some- 
thing to  do  with  it. 

I  have  listened  to  a  great  many  interesting  stories  about 
bow  certain  brands  of  steel  have  proved  their  wonderful 
superiority  when  tested  on  the  glassy  face  of  a  worn  car 
wheel,  on  a  piece  of  chilled  cast  iron  or  on  some  other  un- 


came  to  the  conclusion  that  the  only  way  to  get  a  fair  com- 
parison was  to  try  the  different  steels  out  on  regular  work, 
where  the  stock  was  uniform,  and  let  each  tool  show  what 
it  could  do  under  everyday  working  conditions.  This  is  the 
test  that  counts  and  gives  the  company  the  information  it 
wants  before  buying  steel  in  large  quantities. 

We  have  made  it  a  practice  of  late  years  to  take  a  selected 
number  of  sample  tools,  say  half  a  dozen  or  whatever  number 
it  is  desired  to  test,  and  grind  them  all  to  the  same  clearance 
and  rake  angles,  and  as  near  alike  in  every  way  as  possible. 
These  tools  are  put  to  work,  one  at  a  time,  on  regular  stock 
where  there  is  enough  of  it  to  allow  each  tool  to  make  several 
trials.  The  speeds  and  feeds 'are  arranged  within  reasonable 
limits  and  all  the  tools  are  set  at  exactly  the  same  height  in 
relation  to  the  lathe  centers  (that  is  it  a  lathe  is  being  used, 
which  has  been  the  case  in  most  of  our  tests).     A  record  Is 
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Tig,  b.     Elevation    and    Flan 

usually  hard  metal  that  had  been  laid  aside  because  the 
tools  could  not  turn  it.  This  method  of  testing  might  prove 
that  high-speed  steel  is  better  than  carbon  steel,  but  when  it 
comes  to  a  show-down  between  different  brands  of  high-speed 
steel.  I  believe  this  method  would  be  wholly  unsatisfactory, 
because  the  hardness  of  such  metals  is  seldom  uniform.  The 
tool  that  gets  the  hardest  part  might  stand  up  until  it  was 
just  about  to  reach  the  softer  metal  and  then  give  up,  thus 
preparing  the  way  for  the  next  tool  to  make  a  good  showing, 
although  it  might  be  of  an  inferior  grade  of  steel.  Then  again, 
they  tell  about  tests  being  made  when  the  speed  was  shoved 
way  up  beyond  all  reasonable  limits,  and  how  one  tool  went 
two  inches  and  another  was  unable  to  even  start  on  the  work. 
We  have  been  guilty  of  such  misdemeanors  ourselves  but  after 
going  through  with  a  lot  of  such  unsatisfactory  testing,  we 
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of    Heat-treating    Department 

kept  of  how  far  each  tool  goes,  and  after  they  have  all  had 
six  or  eight  trials  apiece,  we  add  up  the  totals  and  see  how 
they  compare.  It  appears  to  me  that  each  tool  should  be  given 
several  trials  before  condemning  or  approving  it,  because  in 
some  cases  it  will  make  its  best  run  the  first  time  it  is  used 
after  coming  from  the  forge  room,  but  more  often  the  steel 
improves  after  the  first  or  second  grinding.  Then  again,  a 
tool  will  make  a  freak  run  that  looks  incredible,  but  it  will 
not  do  it  every  time,  and  after  the  test  has  been  repeated 
several  times  the  good  tools  will  surely  rise  to  the  top.  A 
test  by  this  method  can  be  repeated  as  often  as  desired  without 
much  extra  expense  to  the  company,  as  regular  work  is  being 
turned  out  all  the  time.  We  never  make  expensive  formed 
tools  or  milling  ciitters  for  other  machines  except  from  steel 
that  has  first  been  tested  in  the  lathe  and  proved  to  be  en- 
tirely  satisfactory. 
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DISK   AND   SQUARE    METHOD    OF   DETER- 
MINING  ANGULAR   SETTINGS 

BY  av\    H.  OAHDNKR' 

Tlio  method  shown  in  Fig.  1  for  determining  angles  for  set- 
ting up  work  on  a  milling  machine  or  planer  possesses  several 
advantages:      No   expensive   tools  are   required,   the  metliod 
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l{  cot    'i  li  -\-  H  -    r<'(iulr('(l  KctlinK. 

Tlio  dorivatioii  ol'  this  formula  will  be  readily  uiidcrHtood 
by  rcl'crring  to  Kig.  2.  If,  for  exampl(>,  it  is  desired  to  set 
tlie  work  at  an  angle  of  151  degrees  10  minutcK,  tlir  setting  to 
be  made  with  a  3-ineh  disk,  we  have: 

It  -  -  1.5  inches 

Cot   15  degrees,  35  minutes  ^- 3.5856 

h'  cot  15  degrees,  35  minutes    -  5.3784 

Then  the  required  setting  is  5.3784  +  1.5  =  6.8784.  The 
nearest  scale  fraction  is  6%  inches;  using  this  setting,  the 
angle  obtained  is  31  degrees,  11  minutes  and  8  seconds,  the 
error  of  1  minute  and  8  seconds  being  negligible  for  most 
classes  of  work. 

For  angles  less  than  6  'degrees,  smaller  disks  or  size  plugs 
may  be  used,  but  the  method  illustrated  in  Fig.   3  will  gen- 


Fig.  1.     Method  of  determining  Angles  by  Use  of  a  Disk  and  Square 

can  be  quickly  used,  and  the  results  obtained  are  quite  ac- 
curate enough  for  any  but  the  most  exacting  requirements. 
It  will  be  seen  from  Fig.  1  that  an  ordinary  combination 
square  is  used  in   connection  with   a  disk,   the   head   of  the 
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Diagram    illustrating   Method    of   deriving   Formula   for 
setting    of    Square 


square  being  set  at  different  points  on  the  blade  according  to 
the  angle  that  is  desired.  Theoretically,  a  one-inch  disk  could 
be  used  for  all  angles  from  about  6  degrees  up  to  a  right 
angle,  but  in  practice  it  is  more  convenient  and  accurate  to 
employ  larger  disks  for  the  larger  angles.  The  table  here 
given  is  calculated  for  three  disks, 
1,  2  and  4  inches  in  diameter. 

When  standard  disks  are  not 
available,  satisfactory  substitutes 
can  be  made  of  machine  steel, 
casehardened  and  ground.  Satis- 
factory results  can  generally  be  ob- 
tained from  disks  which  are  left 
soft,  although  it  is  desirable  to 
harden  them  when  possible.  It  is 
a  good  plan  to  stamp  on  each  disk, 
the  diameter,  the  angles  for  which 
it  is  used  and  the  points  at  which 
the  head  of  the  square  is  placed 
to  obtain  each  angle. 

The  only  inaccuracy  resulting 
from  this  method  is  due  to  setting 
the  square  at  the  nearest  "scale 
fraction"  instead  of  at  the  exact 
point  determined  by  calculation. 
This  error  is  very  small — less  than 
two  minutes  in  seventy-five  of  the 
angles  in  the  table,  and  in  five 
angles  a  trifle  over  three  minutes 
— the  error  being  negligible  in  prac- 
tically all  cases.  When  other  than 
standard  disks  are  used,  the  setting 
required  for  any  desired  angle  can 
easily  be  found  by  multiplying  one-half  the  diameter  of  the 
disk  by  the  cotangent  of  one-half  the  desired  angle,  and 
adding  to  this  product  one-half  the  diameter  of  the  disk.  This 
rule  is  given  in  algebraic  form  by  the  following  formula: 


Fig.    3.     Use    of    Small  Scale    in    Place   of   Disk    for    determining 
Angles  of  less  than  Six  Degrees 

erally  be  found  more  convenient.  It  will  be  seen  that  a  small 
scale  B  is  held  on  the  blade  of  the  combination  square,  set  so 
that  its  edge  coincides  with  the  10-inch  mark  and  extends 
below  A  a  distance  equal  to  ten  times  the  tangent  of  the 
required  angle.  The  scale  B  is  graduated  to  0.01  inch  to 
facilitate  making  accurate  settings.  If  greater  accuracy  is 
required,  the  scale  B  may  be  graduated  to  fortieths  of  an  inch 
and  a  vernier  placed  on  the  attachment  which  carries  the 
scale.  With  such  an  arrangement  this  device  may  properly 
be  classified  as  a  precision  tool. 

*     *     * 
The   electric  welding  process   is   employed   to   some   extent 
in  the  manufacture  of  taps.     Orders   for  extra  long  shanks 
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are  filled  by  making  the  threaded  part  the  same  as  for  regu- 
lar taps  and  then  welding  to  it  a  shank  of  open-hearth  steel. 
The  practice  is  both  economical  and  rapid.  Orders  for 
special  taps  can  be  quickly  and  cheaply  filled.  Welding 
shanks  to  regular  taps  saves  turning  down  the  long  shanks. 
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SETTING  UP  AND  OPERATING  AUTOMATIC   SCREW  MACHINES -2* 

APPLICATION  TO  THE  -AUME"  MULTIPLE-SPINDLE  AUTOMATIC  SCREW  MACHINE 

BY  DOUOLAa  T.  HAMILTONt 


111  the  previous  installment  of  this  article,  which  appeared 
In  the  May  number  of  MACiiiNKnT,  a  general  idea  was  given 
of  the  method  employed  in  setting  up  and  operating  the 
"Acme"  multiple-spindle  automatic  screw  machine,  together 
with  the  "assumed"  method  used  in  calculating  the  product 
per  hour.  In  this  connection,  it  was  mentioned  that  while 
the  "assumed"  method  of  determining  the  product  per  hour 
was  quickly  obtained  it  had  the  disadvantage  of  not  being 
clearly  understood  by  those  who  were  not  familiar  with 
the  construction  and  operation  of  this  type  of  multiple- 
spindle  automatic  screw  machine.  Before  going  more  fully 
Into  this  subject,  ii  might  be  advisable  to  give  all  the  data 
necessary  for  laying  out  a  new  job  on  this  machine.  Follow- 
ing this,  the  formulas  used  for  making  the  calculations  will 
be  given,  and  a  practical  example   illustrating  the  various 


for  the  side-working  tool-slides.  The  reason  for  this  is  that 
the  cam  levers  and  brackets  on  these  sizes  of  machines  arc 
provided  with  two  pivot  holes,  thus  making  it  possible  to 
increase  the  travel  of  the  slides  without  changing  the  cams 
operating  them.  The  capacities  or  diameters  of  stock  which 
can  be  formed  and  cut  off  with  the  levers  fulcrumed  in  the 
two  positions  were  given  in  Table  I  of  the  January  install- 
ment of  the  series  "Acme  Multiple  Spindle  Automatic  Screw 
Machine." 

■Working-  Relations  of  Bnd-workiiiK'  Tool-spindles  to  Work- 
spindles  and  Side-workintf  Tool-slides 

In  connection  with  Table  II  is  presented  a  diagram  illus- 
trating the  relations  of  the  end-working  tools,  side-working 
tool-slides  and  work-spindles,  and  in  the  table  the  principal 
dimensions  noted  on   the  illustration  are   tabulated.     These 


Fig.   9.     Developed  Flan  View  of  Hain  Cam-shaft  on  Nos.   S4  and  G6  Machines   sbov 

Mechanism  when  Machine  is  indexing 


ng   Position   of    Cams    and    Operating 


points   taken    up    in    the   article    will    be   presented    in    order 
to  make  this  subject  more  clearly  understood. 

Working  Relations  of  Side-working  Tool-slides  to  Work-spindles 
In  laying  out  a  job  on  the  "Acme"  multiple-spindle  auto- 
matic screw  machine,  it  is  necessary  to  know  the  working 
relations  of  the  tools  on  the  side-working  tool-slides  to  the 
end-working  tools,  in  order  to  provide  for  tool  clearance,  etc. 
This  information  is  especially  necessary  when  special  tools 
have  to  be  designed  to  use  in  these  various  positions.  In 
Table  I  are  given  the  principal  dimensions  of  the  side-  and 
top-working  tool-slides  and  their  relations  to  the  work- 
spindles  when  in  the  extreme  forward  and  backward  posi- 
tions, the  latter  dimensions  being  given  as  maximum  and 
minimum  in  the  table.  It  will  also  be  noted  that  on  the 
Nos.    515,   52,   55   and   56   machines   two   positions   are   given 


•  "SpttlnK    lip    aii'l    Opprnting    Automatic    Screw    Machines — 1"    appeared    In 
the  May,   1013.  number  of  .Machinery. 
tAssoclatc   Editor  of  Machikebt. 


data  are  necessary  in  order  to  determine  the  length  of  the 
shanks  and  bodies  of  the  end-working  tools  and  also  their 
diameters.  The  extreme  positions  of  the  end-working  tool- 
slide  in  relation  to  the  face  of  the  nose  pieces  enclosing 
the  chucks  are  given  by  dimensions  H  and  /,  which  are  the 
minimum  and  maximum  distances.  The  dimension  C  on 
the  side-working  slides  is  the  distance  from  the  inner  edge 
of  the  tool  slot  to  the  face  of  the  nose  piece  on  the  spindles 
when  the  center  of  the  slide  is  directly  over  the  center  of 
the  cam  lever  operating  it.  Of  course  this  slide  can  be  ad- 
justed longitudinally  on  the  machine,  as  was  described  in  a 
previous  article,  in  order  to  bring  the  cut-off  and  forming 
tools  in  the  correct  relation  to  each  other  and  the  work. 

In  laying  out  a  job  it  is  always  advisable,  whether  stand- 
ard or  special  tools  arc  to  be  used,  to  determine  whether 
there  is  sufficient  clearance  between  the  face  of  the  tools 
and  the  ends  of  the  work  when  the  tool-slide  is  in  its  extreme 
backward  position.    This  is  necessary,  of  course,  in  order  for 
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the  cylinder  to  Index.  When  dcwlgnlng  special  tools  an 
endeavor  should  always  be  made  to  have  the  tool  shank  the 
full  length  of  the  hole  in  the  tool-splndle.  In  order  to  de- 
crease the  liability  to  chatter  and  spring,  it  is  preferable  to 


the  second  cut  on  a  piece  should  extend  out  further  than 
the  first  box-tool  a  distance  equal  to  the  advance  made  on  the 
work  by  the  llrst  tool,  and  hence  must  b<;  considerably  longer. 
In    laying    out    the    job,    therefore,    it    is    essential    that   this 
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have  a  tool  with  as  long  a  body  as  possible,  as  this  increases 
the  rigidity  of  the  tool  considerably. 

Another  point  to  bear  in  mind  is  that  the  tools  should  be 
designed  to  correspond  with  the  positions  that  they  occupy 
on   the   work;    that   is   to   say,    the   box-tool   which   performs 


particular  point  be  borne  in  mind  so  that  all  tools  in  the 
main  tool-slide  will  clear  the  work.  This  is  particularly 
important,  as  on  this  machine  the  tools  work  from  the  end 
on  different  bars  at  the  same  time,  and  as  these  bars  all 
project  the  same  distance  from  the  face  of  the  chuck  it  Is 


TABLE  II.     PRINCIPAL  DIMENSIONS  AND  RELATIONS  OF  BND-W^ORKING  TOOLS  TO  W^ORK-SPINDLES  AND  FORMING  SLIDES 
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evident  that  all  tools  must  be  so  designed  as  to  clear  the 
work  while  the  cylinder  is  being  rotated.  That  is  to  say, 
the  main  tool-slide  must  be  pulled  back  far  enough  to  enable 
the  longest  tool  to  clear  the  work. 

Calculating'  Speed  of  Work-spindles 
The  speed  of  the  work-spindles  obtainable  by  direct  drive 
and  through  the  back-gearing  was  given  in  the  January,  1913, 
number  of  Maciu.neuy,  but  as  it  might  be  possible  in  some 


tion  gear  that  can  be  disconnected  from  the  spindle  when  it 
is  necessary  to  stop  its  rotation  for  performing  operations 
such  as  threading,  cross-drilling,  milling,  etc.  As  there  are 
only  two  gears  involved  in  this  calculation,  the  method  of 
obtaining  the  speeds  of  the  spindle  is  simple  and  can  be 
obtained  from  the  following  formula: 

rXN 
i?  = 


DHUM  UMDER  MAIN  TOOL  SLIDE  AND  SPEED  CHANGING  CAM  DISK. 

iluchtnery 


Fig.  10.     End  View  of  Cams  and  Drums  located  under  Cylinder,   Cut-ofF  and  Forming  Tool-slide   and   Main   Tool-slides  on  Nos.    64  and  65  Hachines 


cases  to  secure  more  satisfactory  speeds  with  gears  having 
a  different  number  of  teeth  than  those  given  in  the  table, 
it  may  be  advisable  to  carry  through  the  calculations  used  in 
obtaining  the  proper  gears  to  use  for  the  required  speeds. 
As  was  explained  in  a  former  article,  the  work-spindles  are 
rotated  from  the  main  drive  shaft  through  gearing.  The 
gears  on   the  main   shaft  drive  the  spindles  through  a  fric- 


in  which: 

fl  =  R.  P.  M.  of  work-spindles; 
r  =  R.  P.  M.  of  top  or  main  drive  shaft; 
y  =  number  of  teeth  in  gear  on  top  or  main  drive  shaft; 
n  =  number  of  teeth  in  friction  gear. 

35  X480 


For   example,   on    the   No.    54    machine    R  =- 


45 


=  373 


TABLE  III.     PRINCIPAL  DIMENSIONS  OP  BACK  GEARS  AND  CENTER  DISTANCES  OF  TOOL-SPINDLES 


INTERMEDIATE  GEAR 
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R.  r.  M.,  (ipproxiniately.  It  might  be  mentioned  lien-  lliul  in 
all  future  cnk-ulatlons  particular  reference  will  be  made  to  the 
Nos.  54  and  55  machines,  as  these  two  sizes  meet  general 
commercial  requirements.  It  might  also  be  explained  in 
regard  to  the  tables  that  in  all  cases  where  the  calculations 
for  the  gears  do  not  work  out  to  an  even  figure  the  nearest 
5  or  0  is  taken. 

Calculating  Speeds  of  ThreadinK  and  "Second  Position" 
Tool-spindles 

A  notable  feature  of  the  "Acme"  multiple-spindle  automatic 
screw  machine  is  that,  for  threading,  the  work  is  stopped  and 
the  die  is  rotated,  but  in  backing  off  the  reverse  is  the  case. 
In  order  to  fulfill  these  requirements,  it  is  necessary  to  gear 
up  the  threading-spindle  to  the  main  drive  or  top  shaft. 
The  diagram  presented  in  connection  with  Table  III  shows 
the  relation  of  the  gears  for  rotating  the  threading-spindle 
and  the  spindle  in  the  "second  position."  Two  speeds  for 
each  speed  of  the  top  or  main  drive  shaft  are  possible  by 
shifting  the  gearing,  one  speed  being  obtained  by  driving 
direct  through  the  sliding  gear  on  the  main  drive  shaft  to  the 
gear    on    the    threading-spindle    and    the    other    by    driving 
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Fig.  H,     Order  of  Operations  followed  in  producing  a  Cone-headed  Screw 

through  an  intermediate  and  a  compound  gear.  The  following 
formula  is  used  for  obtaining  the  speed  of  the  spindle  when 
driven  direct: 

R,  = 

t 
in  which: 

^j  =  R.  P.  M.  of  threading-spindle   (direct  drive); 

»"  =  R.  P.  M.  of  top  or  main  drive  shaft; 
Ni  =  number  of  teeth  in  sliding  gear  on  top  or  main  drive 
shaft; 
t  =  number   of  teeth   in   gear   on    threading-spindle    (also 
called  direct  gear). 
As  an  example,  assume  that  the  speed  of  the  top  or  main 
drive  shaft  is  480  R.  P.  M.,  then: 


«,  = 


480  X  26 


^  227  U.I'.IM.  approximately. 


(The  numbers  of  teeth  in  these  gears  are  listed  in  Table  III.) 
The  formula  for  obtaining  the  speed  of  the  threading-spindle, 
when  driven  through  the  intermediate  and  compound  gear,  is 
as  follows: 

r  X  A^  X  T 


R, 


n,  X  t 


in  which: 

/^2  =  R.P.M.  of  threading-spindle   (gear  driven); 
r  =  R.P.M.  of  top  or  main  drive  shaft; 


TABLE  IV. 


TIMB  REQUIRED  IN  SECONDS  TO  PBRFORM  IDLE  MOVE- 
MENTS ON  VARIOUS  SIZES  OP  MACHINES 


Number  of 
Machine 

Time  in  Seconds  to  complete  Lonifest 
Single  Operation 

When  Operation  is              When  Operation  is 
performed  from  Main                performed  from 
Tool  or  Form  Slide                 Cut-off  Tool  Slide 

51 

1.1 

0.87 

515 

1.2 

0.97 

52 

1.7 

1.83 

53 

2.3 

1.85 

54 

2.4 

1.88 

55 

2.4 

1.88 

56 

4.6 

3.58 
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JVi  =  number  of  teeth  in  sliding  gear  on  main  drive  shaft; 

T  =  number  of  teeth  in  pinion  gear; 

7ii  =  number  of  teeth  in  back-gear; 

t  =  number  of   teeth   in   gear   on   threading-spindle    (also 
called  direct  gear). 

The  "second  position"  tool-spindle  which  can  be  used  for 
threading,  if  necessary,  and  which  in  many  cases  is  used  for 
driving  small  drills  at  their  proper  peripheral  speeds,  is  also 
rotated  from  the  top  or  main  drive  shaft  through  gears.  The 
speed  of  this  spindle  can  be  obtained  by  the  following  formula: 


R. 


r  X  A'l 


in  which: 

i?3  =  R.P.M.  of  "second  position"  tool-spindle; 
r  =  R.P.M.  of  top  or  main  drive  shaft; 
2Vj  =  number  of  teeth  in  sliding  gear  on  main  drive  shaft; 
Ti  =  number   of   teeth   in   gear   on   "second   position"   tool- 
spindle. 
For  a  practical  example,  assume  that  the  speed  of  the  main 
drive  shaft  is  480  R.  P.  M.,  then: 
480  X  26 

i?3  = =  346  R.P.M.  approximately. 

36 

Main  Cam-shaft  Computations 

The  main  cam-shaft  on  the  "Acme"  automatic  carries  all 
the  cams  for  operating  the  various  slides,  spindle  stopping 
mechanism,  etc.,  and  also  the  fan  gear  for  indexing  the  cylin- 
der. As  shown  in  Fig.  9,  which  is  a  developed  plan  view  of 
the  cam-shaft  with  the  drums  and  cams  on  it,  it  will  be  seen 
that  one  revolution  of  this  cam-shaft  completes  one  cycle  of 
the  machine;  that  is,  one  revolution  of  the  cam-shaft  would 
mean  the  completion  of  one  piece,  or  four  revolutions  the  com- 
plete indexing  of  the  cylinder.  The  rotation  of  the  cam-shaft 
is  not  connected  directly  with  the  rotation  of  the  work- 
spindles,  but  indirectly  the  cams  on  it  govern  the  rate  of 
travel  of  the  tools  on  either  the  top-  or  side-working  tool- 
slides,  and  also  the  end-working  slide.  It  is  therefore  neces- 
sary to  determine  for  each  job  the  relation  between  the  speed 
of  the  spindle  and  the  speed  of  the  cam-shaft  in  order  to  deter- 
mine the  production  per  hour,  minutes  or  seconds. 

The  cam-shaft  is  driven  from  the  main  drive  pulley  through 
bevel  gearing  and  a  Johnson  clutch.  The  clutch  forms  the 
connection  between  the  direct  drive  and  gear  drive  to  the 
cam-shaft,  so  that  it  is  possible  to  rotate  the  cam-shaft  at  a 
much  higher  speed  for  the  idle  movements  than  the  speed  at 
which  it  is  operating  when  the  tools  are  cutting.  To  obtain 
the  speed  of  the  cam-shaft  in  revolutions  per  minute,  when 
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driven  direct,  we  can  use  the  first  figures  given  In  the  first 
column  of  Table  VI  (see  January  number),  as  these  will  give 
the  number  of  revolutions  the  cam-shaft  makes  in  one  hour. 
Dividing  this  speed — 585 — by  60,  we  find  that  the  cam-shaft 
on  the  Nos.  54  and  55  machines  makes  9.75  R.P.M.  or  0.1625 
revolution  per  second.  As  there  are  360  degrees  in  a  circle 
and  as  any  point  on  the  cam  drum  makes  0.1625  revolution 
per  second,  the  number  of  degrees  passed  through  in  this 
time  equals  0.1625  X  360  =  58.5  degrees,  approximately.  Now, 
if  it  takes  one  second  for  the  cam-shaft  to  rotate  through  a 
space  of  58.5  degrees,  we  can  easily  find  the  time  required  to 
complete  the  idle  movements,  when  the  number  of  degrees 
taken  up  by  the  idle  or  non-productive  movements  are  ob- 
tained. By  referring  to  Pig.  10,  in  which  the  various  drums 
and  cams  have  been  laid  out  in  their  respective  positions  and 
at  the  point  in  their  rotation  at  which  the  machine  is  indexing, 
we  can  see  at  a  glance  that  the  non-productive  movements 
come  in  between  the  time  that  the  lead  cam  A  starts  to  oper- 
ate and  finishes.  This  applies  when  the  longest  single  opera- 
tion is  performed  by  the  end-working  tools  or  from  the  forming 
slide.  Where  the  longest  operation  is  performed  from  the 
cutting-off  slide,  the  idle  time  is  less  because  there  are  30 
more   degrees   taken   up   on   productive   work.     It  is  safe   to 
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pig.    12.      The    "Set-up"    used  for  producing  the   Cone-beaded 
Screw  shown  in  Fig.    11 

assume  that  on  75  per  cent  of  the  jobs  set  up  on  this  machine 
the  longest  operation  is  performed  from  the  end-working  tool- 
slide;  hence,  we  can  base  our  calculations  on  the  number  of 
degrees  of  drum  surface  between  the  starting  and  finishing 
points  of  the  cam.  This  we  find  is  360  —  220  ==  140  degrees. 
When  the  longest  single  operation  is  performed  from  the  cut- 
off tool-slide,  the  idle  movements  occupy  110  degrees  of  the 
drum  circumference. 

Calculating:  the  Time  required  for  Idle  Movements  of 
Machine 
The  idle  movements  of  the  machine  consist  in  advancing 
and  withdrawing  the  tools  to  and  from  the  work  and  indexing 
the  cylinder.  The  stock  is  fed  out  and  the  chuck  closed  while 
the  cylinder  is  indexing  on  the  smaller  machines  and  in  the 
"first  position"  on  the  larger  machines,  but  in  all  cases,  as  can 
be  seen  from  a  study  of  Fig.  10,  the  idle  movements  for  which 
we  have  made  provision  more  than  compensate  for  the  time 
required  to  feed  out  the  stock.  We  therefore  have  three  main 
idle  or  non-productive  movements  of  the  machine  to  take  into 
consideration  in  calculating  the  actual  time  required.  Upon 
referring  to  Fig.  10,  we  find  that  these  movements  are  all 
confined  to  the  space  between  B  and  C  on  the  circumference 
of  the  cam  drum.  As  all  the  non-productive  movements  are 
accomplished  while  the  cam-shaft  is  being  driven  at  its  highest 
speed — direct  through  the  Johnson  clutch,  and  not  through 
the  chain  gearing — it  is  necessary  to  find  out  what  part  of  the 
cam  circumference  these  movements  occupy  and  also  the  speed 
at  which  the  drum  is  being  rotated  when  driven  direct.     We 


have  just  found  that  the  idle  movements  or  the  space  on  the 
cam  circumference  from  li  to  C  equals  140  degrees,  and  that 
on  the  Nos.  54  and  55  machines  the  cam-shaft,  when  driven 
direct,  is  rotated  at  a  speed  of  0.1625  revolution  per  second. 
Then,  if  it  takes  one  second  for  the  cam-shaft  to  rotate  through 
a  space  of  58.5  degrees,  it  will  require  140  s-  58.5  or  2.4  seconds 
approximately  for  the  idle  movements.  This  if  added  to  the 
time  required  for  the  longest  single  operation  will  give  the 
actual  time  required  to  complete  one  piece. 

Example 

In  order  to  carry  through  the  calculations  which  have  just 
been  given  and  to  put  them  in  such  a  form  that  they  can  be 
used  in  practice,  it  might  be  advisable  to  give  an  example. 
We  will  assume  that  it  is  necessary  to  make  the  cone-headed 
screw  shown  in  Fig.  11,  the  tool  "set-up"  for  which  is  sliown 
in  Fig.  12.  The  first  point  in  the  calculation  is  to  determine 
the  speed  at  which  the  spindle  should  be  rotated  for  turning 
the  material  from  which  the  screw  is  made,  and  also  the 
longest  single  operation.  This,  of  course,  is  the  turning  of 
the  body.  As  a  general  rule,  cold-rolled  steel  can  be  worked 
at  a  surface  speed  of  from  90  to  120  feet  per  minute  and  the 
nearest  speed  on  the  No.  54  machine  that  we  can  use  is  375 
R.  P.  M.  The  distance  that  the  first  box-tool  has  to  travel  on 
the  work  is  1.562  -f  0.038  or  1.600  inch;  then  using  a  feed  of 
0.004  inch  per  revolution,  we  find  that  it  requires  400  revolu- 
tions of  the  spindle  to  complete  the  first  cut  on  the  body  of 
the  screw.    This  is  equivalent  in  time  to  64  seconds. 

Now,  to  obtain  the  time  required  for  the  idle  movements, 
we  calculate  the  time  required  for  the  cam-shaft  to  pass 
through  140  degrees,  as  was  previously  explained,  and  add 
the  result  to  the  time  required  for  the  longest  single  operation 
to  obtain  the  time  to  make  one  piece.  We  found  the  time  for 
the  idle  movements  to  be  2.4  seconds,  so  the  total  time  required 
to  complete  one  piece  is  64  +  2.4  or  66.4  seconds.  Now  to 
convert  the  time  required  to  make  one  piece  into  production 
per  hour,  it  is  necessary  to  divide  3600  by  66.4,  which  gives 
a  product  of  54  pieces  per  hour.  By  referring  to  Table  VI 
which  appeared  in  the  January  number  of  Maciiineky,  we 
find  that  the  nearest  product  to  the  result  of  our  calculations 
is  50  pieces  per  hour.  As  it  is  impossible  to  obtain  a  gear  ratio 
to  give  the  calculated  product,  it  is  necessary  to  do  one  of 
two  things.  First,  if  the  box-tool  performing  the  longest 
operation  will  stand  a  greater  feed,  we  can  raise  the  produc- 
tion up  to  58.5  pieces  per  hour;  if  not,  it  will  be  necessary 
to  drop  down  to  50  pieces  per  hour,  and  in  so  doing  reduce  the 
feed  on  the  tools. 

When  the  time  required  for  the  idle  movements  has  once 
been  calculated  it  is  not  necessary  to  go  through  this  calcula- 
tion again  except  in  cases  where  special  fixtures  or  tools  are 
used  that  would  necessarily  require  more  than  the  usual 
clearance  space,  or  where  the  lead  cam  is  cut  up  to  divide  cuts, 
etc.  As  this  is  very  infrequently  the  case,  the  actual  time  in 
seconds  utilized  in  the  performance  of  the  idle  movements  is 
given  in  Table  IV  for  the  various  sizes  of  machines. 

As  the  various  steps  followed  in  setting  up  a  job  similar 
to  the  one  illustrated  in  Fig.  12  on  the  "Acme"  were  described 
in  the  previous  installment  it  will  not  be  necessary  to  go  into 
this  subject  here.  This  particular  job  differs  only  in  two 
respects  from  the  one  previously  referred  to.  Part  of  the  head 
is  finished  by  a  shaving  tool  A  and  the  work  when  being  cut 
off  is  steadied  by  a  support  B  to  secure  a  good  job.  This  sup- 
port prevents  the  thrust  of  the  cut-off  tool  from  breaking  the 
piece  off  before  the  cone-head  has  been  completely  formed  with 
the  cut-off  tool. 

Calculating'  Speed  of  Main  Cam-shaft 

The  following  formulas  are  used  for  calculating  the  speed 
of  the  cam-shaft  when  driven  direct  and  when  driven  through 
the  change  gears.     For  direct  speed: 

rtXN, 

R,  = 

n,XW 

in  which: 
i?,  ^  R.  P.  M.  of  main  cam-shaft; 
r3  =  R.P.M.  of  clutch  shaft; 
Xj  =  number  of  teeth  in  sprocket  on  clutch  shaft; 
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ns=  number  of  teeth  In  worm-gear  sprocket; 
W  =  number  of  teeth  in  worm-wheel  on  the  cam-shaft. 
For  an  example  on  the  No.  54   machine,  where  the  clutch 
shaft  is  rotated  at  493  R.P.M.,  the  result  is  as  follows: 

493  X  24 

K.  = =  9.73  R.P.M. 

16  X  76 
The    formula    for    calculating    the    speed    of    the   cam-shaft 
when  driven  through  the  change  gearing  is  as  follows: 


«»  = 


r.XAXDXN, 


CXBXn,XW 
In  which: 
ii's  =  R.P.M.  of  main  drive  shaft  (gear  driven) ; 
ra  =  R.P.M.  of  clutch  shaft; 
B  =  first  gear  on  clutch  shaft   (driven) ; 
C  =  second  gear  on  stud   (driven); 
A',  =  number  of  teeth  in  clutch  shaft  sprocket; 
A  =  number    of    teeth    in    second    gear    on    clutch    shaft 

(driver) ; 
D  =  number  of  teeth  in  first  gear  on  stud  (driver); 
n2  =  number  of  teeth  in  worm-gear  sprocket; 
W  =  number  of  teeth  in  worm-wheel  on  cam-shaft. 
With  the  aid  of  these  formulas  it  is  possible  to  calculate 
the  production  per  minute  or  hour  given  in  Tables  II  to  VII 
In  the  January  number  of  Machinery. 

*     «     • 

A   FEW   QUESTIONS   ABOUT   RING-OILING 

BEARINGS 

BY  A.  DE  SIGNER 

One  of  the  subjects  about  which  there  seems  to  be  little 
reliable  information  in  the  way  of  results  of  actual  tests,  is 
concerning  the  ring-oiling  bearing.  Here  are  a  few  of  the 
questions  which  arise  in  designing  these  bearings  to  suit 
certain  conditions.  What  are  the  limits  of  speed  at  which 
it  is  safe  to  use  this  method  of  lubrication?  It  seems  that 
there  must  be  a  high  limit  at  which  the  oil  would  be  thrown 
off  the  ring  by  centrifugal  force  before  getting  high  enough 
to  be  deposited  on  the  journal,  or  else  the  retarding  effect 
of  the  oil  in  the  reservoir  into  which  the  ring  dips  may 
slow  it  down  so  much,  relative  to  the  speed  of  the  shaft, 
that  it  will  not  deliver  enough  oil  to  properly  lubricate  the 
journal.  Then  there  must  be  a  low  limit  at  which  the  oil 
would  run  down  the  ring  faster  than  the  ring  moves,  and 
consequently  too  little  oil  would  be  delivered  to  the  journal. 
It  would  not  require  very  many  experiments  to  arrive  pretty 
accurately  at  these  limiting  speeds  and  the  information 
might  be  very  useful  to  the  designer. 

What  is  the  best  shape  for  the  ring?  I  have  seen  rings  of 
square  and  rectangular  section,  triangular  section,  half-round 
section  and  an  inverted  T-section  made  of  two  angles  riveted 
together  with  the  adjacent  legs  standing  out  from  the  jour- 
nal. This  last  section  is  used  by  one  of  the  largest  engineer- 
ing concerns  in  the  country,  yet  I  have  known  it  to  fail 
completely  to  deliver  the  necessary  supply  of  oil.  We  re- 
placed it  by  the  rectangular  section  and  had  no  further 
trouble.  The  triangular  section  was  used  on  the  outboard 
bearing  of  a  direct-connected  engine-generator  running  at 
moderate  speed,  which  gave  trouble  by  running  hot  from 
the  very  start.  We  replaced  it  by  a  ring  of  half-round  sec- 
tion with  very  good  results,  the  bearing  running  cool  from 
that  time  on,  with  other  conditions  unchanged. 

What  is  the  best  material  for  the  rings?  I  have  seen 
them  made  of  cast  iron,  wrought  iron  and  bronze,  with  ap- 
parently equal  success.  The  cheapest  rings  I  ever  saw  were 
made  of  half-round  wrought  iron  in  the  rough,  the  only 
machine  work  being  the  joining  of  the  halves  and  they  were 
apparently  very  satisfactory.  They  were  used  on  bearings 
from  2^2  inches  to  22 1/^  inches  diameter,  with  equally  good 
results.  My  own  opinion  is  that  these  were  not  only  the 
cheapest  but  the  best  as  well,  because  they  could  not  be 
broken  under  ordinary  running  conditions,  while  I  have 
seen  broken  rings  of  bronze.  If  made  of  good  wrought  iron, 
there  is  less  danger  of  hard  spots,  which  might  cut  the  shaft, 
than  there  is  with   either  bronze  or  cast  iron.     However,  I 


don't  think  this  a  serious  consideration,  for  there  is  little 
danger  of  any  of  them  cutting  a  shaft.  One  of  tlie  very  best 
rings  I  liavo  seen  was  of  rectangular  section  with  the  outer 
corners  chamfered  and  was  made  of  bronze.  This  ring  was 
knurled  on  the  inside,  giving  it  the  maximum  driving  power. 

How  many  rings  are  needed  for  a  given  length  of  bear- 
ing? How  far  is  it  safe  to  figure  on  spreading  the  oil  each 
side  of  the  ring?  To  what  extent  does  the  diameter  of  the 
journal  affect  this  point?  It  seems  as  if  the  area  to  be 
lubricated  must  have  a  considerable  influence,  and  yet  I 
cannot  believe  that  the  same  area  could  be  lubricated  on  a 
21^-inch  journal  as  on  one  221^  inches  in  diameter.  Of 
course,  proper  grooving  must  have  a  good  deal  to  do  with 
it,  too. 

What  is  the  best  grade  of  oil  to  use  in  a  ring-oiling  bear- 
ing? An  oil  that  is  too  stiff  might  retard  the  ring  to  such 
an  extent  as  to  interfere  with  lubrication,  while  one  that 
was  too  light  might  not  be  carried  to  the  top  of  the  journal 
and  might  be  of  insufficient  body  for  lubrication.  Where 
are  these  limits  to  be  set?  Other  questions  might  be:  the 
best  depth  to  which  the  ring  should  be  immersed  in  the  oil; 
whether  the  diameter  of  ring  (within  reasonable  limits) 
has  any  effect  on  its  ability  to  deliver  the  oil;  how  much  the 
ring  swings  to  one  side  at  different  speeds.  It  is  customary 
to  allow  rather  a  limited  clearance  for  the  ring  in  order  to 
keep  down  the  size  of  the  bearing  casing,  but  it  is  conceiv- 
able that  the  ring  might  rub  against  one  side  of  the  casing 
to  such  an  extent  as  to  interfere  with  its  proper  operation. 

Another  question  which  confronts  the  designer  is:  How 
large  an  oil  reservoir  is  needed?  In  some  bearings  which  I 
have  seen,  the  object  sought,  apparently,  has  been  to  keep 
this  down  to  a  minimum,  giving  the  bottom  a  cylindrical 
shape  to  conform  with  the  shape  of  the  ring,  while  others 
are  made  rectangular  and  have  a  capacity  for  a  considerable 
quantity  of  oil.  To  my  mind  the  latter  is  the  right  idea, 
since  the  oil  will  keep  cooler  and  the  fiat  bottom  of  the 
box  allows  quite  a  space  for  the  collection  of  sediment  be- 
fore it  will  pile  up  sufficiently  to  retard  the  ring. 

A  little  point  which  I  have  known  to  be  overlooked  is  to 
provide  a  passage  for  the  oil  to  flow  from  one  end  of  the 
bearing  to  the  other  in  the  oil  reservoir.  With  the  ball  and 
socket  type  this  is  not  always  easy,  but  I  know  from  per- 
sonal experience  that  it  is  advisable,  having  neglected  it 
in  some  of  my  first  designs,  and  had  to  connect  the  two 
reservoirs  by  a  pipe  afterward  in  order  to  prevent  all  the 
oil  being  carried  to  one  end.  Just  why  this  action  should 
take  place,  I  do  not  see,  but  it  certainly  did. 

It  seems  to  me  that  most  of  the  above  questions  might  be 
systematically  investigated  to  the  advantage  of  the  multi- 
tude of  designers  who  are  continually  being  called  on  to  get 
out  bearings  for  various  duties.  Why  could  not  some  of  our 
colleges  take  this  up  and  make  systematic  tests  of  different 
kinds  of  rings  at  different  speeds  and  with  different  grades 
of  oil?  This  is  an  investigation  which  would  not  require 
an  expensive  equipment  and  might  furnish  some  very  valu- 
able data,  and  I  commend  it  to  the  readers  of  Machineey 
in  the  hope  that  some  of  them  may  take  it  up.  If  such 
tests  have  already  been  made,  I  should  be  glad  to  see  the 
results  printed  in  these  columns. 


The  New  Britain  Machine  Co.'s  plant  in  New  Britain, 
Conn.,  built  a  year  or  two  ago,  is  a  four-story  and  basement 
building.  The  high  price  of  land  in  New  Britain  made  the 
factory  type  of  building  imperative.  Plunger  elevators  are 
provided  to  serve  the  floors  and  an  automatic  system  keeps 
the  water  pressure  constant.  The  water  is  used  over  and 
over  again,  thus  avoiding  water  waste  and  unnecessary  ex- 
pense. Employes  use  the  elevators  freely  when  going  from 
floor  to  floor.  Before  the  building  of  the  new  plant,  they 
were  not  allowed  to  use  the  elevators  because  of  the  cost  of 
power,  attendance,  etc.  When  making  the  plans,  the  manage- 
ment decided  "that  power  generated  in  the  power  plant  from 
coal  is  cheaper  than  that  made  from  mince  pie,"  and  pro- 
vided liberally  for  the  substitution  of  mechanical  power  for 
human   effort  when   travel   vertically   was   necessary. 
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WAYS  AND  MEANS  USED  IN  MACHINING  ADDING  MACHINE  PARTS  AT  W.  H.  NICHOLS  CO.'S  SHOP.  WALTHAM.  MASS. 

BY  CHESTER  L.  LUCAS' 


In  shops  where  contract  work  is  done  it  is  highly  impor- 
tant that  effective  methods  be  used,  thereby  keeping  the 
manufacturing  costs  down  and  leaving  a  margin  of  profit. 
The  ways  and  means  which  must  be  devised  for  each  job  vary 
with   the   character  of  the  work   and   the   number   of   pieces 


Tig.    1.      An   Eccentric    Cam    fo: 
Adding  Machine  Use 


with   Awkward 
to   finish 


required;  therefore  a  great  deal  of  ingenuity  is  required  to 
get  out  tools  which  will  produce  the  work  without  great 
expense  or  delay  for  initial  equipment. 

Oftentimes,  the  methods  which  must  be  used  for  produc- 
ing the  parts  may  not  appear  to  be  quite  mechanical,  but 
considering  the  small  number  of  pieces  which  are  required 
and  the  limited  expense  for  tools  permissible,  the  unmechan- 
ical  way  is  often  the  more  practical.  An  example  of  this 
point  is  well  illustrated  in  the  turning  of  the  eccentric  cam 
that  is  reproduced  in  Fig.  1.  This  is  a  steel  part  for  an 
adding  machine,  and  its  greatest  diameter  is  IVi  inch.  The 
length  is  li^  inch.  A  14-inch  hole  passes  through  the  piece, 
being  located  3/16  inch  off  center,  and  with  the  exception 
of  the  eccentric  part,  the  rest  of  the  piece  is  concentric  with 
this  hole.  As  the  shop  equipment  did  not  include  a  large 
turret  lathe  at  that  time,  it  was  quite  a  problem  to  produce 
these  pieces  without  installing  an  expensive  turret  lathe 
that  would  handle  2-inch  bar  stock.  The  method  finally 
adopted  was  to  use  IVi-inch  cold-rolled  bar  steel,  which  was 
first  cut  to  lengths  of  2V4  inches.  A  round  block  of  steel  was 
then  threaded  to  the  spindle  of  an  ordinary  14-inch  lathe, 
and  in  the  working  end  an  eccentric  hole  was  bored  to  a 
diameter  of  IVi  inch  and  a  depth  of  1  inch,  the  eccentricity 
agreeing  with  that  of  the  piece  to  be  turned.     The  214-inch 


central  hole  was  drilled,  and  a  cuttiiig-off  tool  mounted  on 
the  cross-slide  at  the  rear  side  of  the  work  was  set  at  the 
proper  distance  from  the  end  of  the  piece  to  cut  it  off  to 
the  exact  length  when  the  cross-slide  was  withdrawn.  Of 
course  this  method  of  doing  the  job  resulted  in  a  piece  of 
stock  one  inch  long  being  wasted  for  each  piece  made,  but 
these  ends  were  available  for  other  work.  In  view  of  the 
number  of  pieces  to  be  made,  however,  and  the  equipment 
at  hand,  it  proved  to  be  satisfactory. 

Another  little  kink  in  turning  which  has  helped  in  pro- 
ducing duplicate  work  is  illustrated  in  Fig.  3.  Many  of  the 
adding  machine  parts  are  roughed  out  on  small  screw  ma- 
chines and  must  be  re-turned  in  bench  lathes,  usually  being 
held  on  an  arbor  for  the  operation.  In  Fig.  3  is  shown  the 
method  of  locating  the  work  in  the  lathe  so  that  each  piece 
will  be  gaged  from  the  same  point.  The  piece  shown  at  A 
is  held  on  an  arbor  B  which,  in  turn,  is  held  in  the  usual 


Fig,  3.     A  Bench  Lathe   Kink   for  locating  Work 

manner  in  the  spring  collet  C.  Before  Inserting  the  arbor 
in  the  collet  a  thin  walled  bushing  D  is  introduced,  which 
bears  against  the  spindle  of  the  lathe  on  one  end  and  against 
the  reverse  side  of  a  shoulder  of  the  work  at  the  other  end. 
When  the  drawing-in  bar  of  the  lathe  is  tightened,  it  pulls 
the  work  firmly  back  against  bushing  D.  As  the  turning 
tool  has  been  set  to  perform  the  machining  at  an  exact  dis- 
tance from  the  end  of  the  bushing,  the  cuts  must  all  be  gaged 


Turning  the  Eccentric   Cam   in 
14-inch    Lathe 


Internal  Section 
Computing   Machine  Lever 


Fig.   6.     Milling   Ratchet    Teeth    on 
Gear   Blank 


length  of  steel  was  then  inserted  in  this  improvised  chuck 
and  held  by  hollow  set-screws.  On  the  cross-slide  of  the 
lathe  a  forming  tool  was  fitted  that  was  shaped  to  turn  down 
the  entire  width  of  the  piece  as  shown  in  Fig.  4.  Where  the 
cross-slide  was  run  in,  this  tool  turned  the  stock  down  to  the 
required  size,  leaving  the  original  surface  of  the  bar  to  form 
the  eccentric  part.    By  means  of  a  drill  in  the  tailstock,  the 


Associate   Editor  o(   Machi.sbrt. 


from  the  face  of  the  shoulder— that  is,  against  the  bushing. 
While  comparatively  unimportant,  this  Is  a  good  method  to 
employ  on  bench  lathe  work  of  this  kind. 

A  puzzling  proposition  was  presented  in  the  machining  of 
a  steel  computing  machine  lever.  The  surface  to  be  finished 
is  indicated  by  the  heavy  line  on  the  work  shown  in  Fig.  2. 
This  piece  is  a  hook-shaped  punching  upon  which  has  been 
riveted  a  small  block.     After  riveting,  it  is  necessary  to  mill 
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the  section  Indicated  true  with  tiie  two  holes  In  the  puucli- 
lug.  Of  course  the  natural  way  to  do  the  job  would  be  to 
mill  it,  but  trouble  arises  because  of  the  shape  of  the  punch- 
ing which  extends  back  over  the  surface  to  be  milled. 
Broaching  would  do  the  work  satisfactorily,  but  would  be  a 
little  slow  and  would  require  expensive  equipment.  As  Is 
the  case  in  most  of  these  contract  jobs,  the  number  of  pieces 


Fig.  7.     Details   of   the    Milling   Fixture    used    in    finishing   the    Computing 
Machine  Lever 

required  was  limited  and  it  was  doubtful  if  repeat  orders 
would  be  called  for;  therefore  it  was  necessary  to  devise  a 
method  requiring  as  inexpensive  tools  as  possible.  The 
method  adopted  involved  the  making  of  a  special  cutter  which 
was  recessed  to  clear  the  hook-shaped  projection.  The  illus- 
tration Fig.  5  gives  a  general  idea  of  the  operation,  and 
Fig.  7  shows  the  cutter  and  the  method  of  holding  the  pieces. 
Obviously  the  pieces  must  be  milled  one  at  a  time,  because 
the   interference  of   the   cutter   prevents   a  long   table   stroke. 


(■(luidlstantly  spaced  notches;  in  this  case  there  are  fourteen. 
.1  pawl  /•;  engages  this  index-plate,  and  Is  mounted  upon  stud 
/•',  being  kept  constantly  in  contact  with  the  index-plate  by 
means  of  a  spiral  spring.  The  usual  table  feed  mechanism 
is  dispensed  with  and  the  table,  which  is  indicated  at  O,  is 
reciprocated  by  means  of  hand  lever  //,  fiilcrumed  at  bolt 
/  attached  to  the  T-slot  of  the  table.  The  short  end  of  the 
lever  Is  slidably  mounted  on  bolt  J  which  passes  through 
arm  K,  the  latter  being  bolted  to  the  frame  of  the  machine. 
Also  mounted  on  arm  K  is  the  indexing  finger  Ij,  that,  when 
brought  into  (tontact  with  the  ratchet  plate  at  each  return 
stroke  of  the  table,  causes  the  arbor  to  turn  one  notch.  The 
arbor  is  held  stationary  for  the  milling  operation  by  pawl  H. 
The  milling  of  these  ratchet  teeth  is  performed  as  quickly 
as  the  op(!rator  can  manipulate  the  lever,  and  aft(!r  going  once 
around  the  work  a  second  cut  is  taken  even  more  rapidly  than 
the  first,  to  remove  any  burrs  and  clean  up  the  teeth. 

Some  excellent  work  is  done  on  the  "Marvel"  draw-cut 
hacksaw  and  one  of  the  sawing  operations  is  shown  in  Fig.  8. 
This  consists  in  sawing  off  the  corners  of  steel  plates  l^  inch 


Fig.  8.     Sawing   the    Corners   from    Steel   Plates 

The  pieces  are  located  on  fixture  A  by  means  of  two  pins  B, 
and  are  supported  by  clamp  C.  operated  by  thumbscrew  D. 
The  cutter  is  held  upon  an  arbor  in  the  usual  manner.  The 
work  is  hooked  inside  the  cutter,  set  on  the  pins  and  clamped 
in  place,  and  the  milling  cut  started.  The  travel  of  the  table 
is  less  than  three-quarters  of  an  inch,  but  it  is  enough  to 
allow  the  surface  to  be  milled  properly.  The  piece  is  then 
removed  and  another  blank  inserted.  It  will  be  readily  ap- 
preciated that  the  cost  of  tooling  up  for  this  job  was  not 
great,  and  the  work  produced  was  highly  satisfactory. 

Milling  the  ratchet  teeth  on  the  face  of  a  gear  blank,  as 
shown  at  A  in  Fig.  6,  is  another  machining  operation  that  is 
handled  very  rapidly  in  this  shop.  The  gears,  as  well  as  parts 
of  adding  machines,  are  turned  with  a  raised  panel  around 
the  central  hole,  and  upon  this  panel  ratchet  teeth  must  be 
milled.  The  gears  are  located  by  means  of  three  toothed 
blocks  B  which  engage  the  teeth  and  hold  the  gear  centrally 
upon  the  arbor  C. 

At  the  lower  end  of  this  arbor  is  an  index-plate  B,  having 


Fig.   9.     A   Kink  for   holding  Small   Funchings   on   the   Magnetic   Chuck 

thick,  one  of  which  is  shown  bolted  onto  a  fixture  on  the 
farther  side  of  the  saw  blade.  Of  course  these  corners  could 
be  clipped,  but  as  one  of  the  requisites  is  that  the  plate  be 
perfectly  straight  and  true  when  finislied,  sawing  is  con- 
sidered the  safer  method  of  accomplishing  this  operation. 
The  gear  blanks,  upon  which  the  previously  described  ratchet 
cutting  operation  is  performed,  are  cut  from  the  bar  on  this 


Fig.  10.     Holding  Small  Punchings  for  a  Bevel   Grinding   Operation 

machine.  A  feature  of  its  operation  is  that  it  automatically 
feeds  the  bar  up  after  each  cut  and  starts  again,  requiring 
no  attention  from  the  operator  until  the  entire  bar  has  been 
cut.  The  speed  with  which  it  works  is  extraordinary;  on  the 
gear  blanks  previously  mentioned,  which  are  214  inches  in 
diameter,  the  pieces  drop  from  the  saw  every  four  minutes. 
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There  are  numerous  surface  grindinR  operations  connected 
with  the  production  of  these  adding  machine  parts,  and  Figs. 
9  and  10  sliow  two  which  are  representative.  In  Fig.  9  a 
method  of  holding  small  irregular  pieces  on  the  magnetic 
cbuclc  is  worthy  of  note.  These  pieces  are  punchings  made 
from  %-inch  steel.  They  are  held  upon  the  magnetic  chuclc 
in  strips  which  have  punched  holes  of  the  same  shape  as  the 
blanks.  These  strips  are  made  from  thinner  stock  than  the 
steel  punchings  and  the  same  blanking  die  is  used.  After- 
ward tlie  openings  are  relieved  by  filing  and  allowing  the 
blanks  to  (it  in  loosely.  This  is  a  very  effective  way  of  hold- 
ing these  parts,  and  has  the  advantage  of  being  quickly 
provided. 

Fig.  10  shows  a  grinding  operation  on  the  ends  of  the  same 
pieces.  These  are  beveled  on  each  end  at  an  angle  of  thirty 
degrees  and  tlie  grinding  is  done  after  the  pieces  are  clamped 
onto  the  inclined  blocks  shown  on  the  chuck  in  the  illustra- 
tion. The  pieces  are  located  on  pins  and  each  is  clamped 
in  place  by  a  single  screw.  Two  finished  parts  may  be  seen 
lying  in  front  of  the  blocks  on  the  chuck. 


MOUNTING  AND   SETTING  DIAMONDS 

BY   W.  C.  BETZ- 

I  have  worked  in  a  number  of  shops  where  a  great  deal  of 
fine  grinding  was  done,  necessitating  the  use  of  diamonds  for 
truing  the  wheels.  C.  L.  L.'s  article  on  the  subject  in  the 
July  Issue  of  Maciii.neky  gave  one  good  method  of  setting 
diamonds,  but  the  writer  would  like  to  add  the  result  of  his 
experience  in  this  work  for  the  benefit  of  Maciiinehy's 
readers. 

To  reset  a  dull  stone,  the  first  step  is  to  remove  It  from 
the  holder  which  is  drilled  and  reamed  (as  shown  at  A  in  the 


Method  of  setting  Diamond  and  Two  Methods  of  mounting 

accompanying  illustration)  to  the  proper  size  to  receive  a 
piece  of  copper  rod  B  in  which  the  diamond  is  set.  The 
diamond  is  then  gaged  through  an  ordinary  twist  drill  gage, 
the  stone  being  passed  through  a  hole  in  which  it  just  clears 
at  the  point  where  it  is  mounted  in  the  holder.  If  a  new 
diamond  is  used  the  holder  is  drilled  as  previously  described; 
the  copper  rod  in  which  the  diamond  is  mounted  is  then 
chucked  in  a  lathe  and  drilled  to  receive  the  diamond,  the 
drill  being  of  the  size  determined  by  gaging  the  diamond  in 
a  drill  gage.  The  hole  is  drilled  to  a  depth  of  1^4  times  the 
length  of  the  stone,  after  which  the  copper  rod  is  thoroughly 
annealed. 
A  small  asbestos  pad  is  next  prepared  from  ril)er  secured 

•  Address:     127   Griswolil   St..    Now   Urilaiii,    Coiiu. 


from  a  piece  of  sheet  asbestos,  this  fiber  being  moistened 
with  saliva  to  enable  it  to  be  worked  up  into  a  small  ball. 
This  ball  is  made  of  such  size  that  it  half  fills  the  hole  in  the 
copper  rod  when  pushed  down  into  place.  The  diamond  is 
now  put  in  position  in  the  copper  rod,  after  which  the  metal 
is  upset  around  the  edge  with  a  light  hammer  in  order  to 
prevent  the  stone  from  coming  out  while  the  next  operation  is 
being  performed.  While  this  work  is  being  done  the  copper 
rod  is  held  in  a  three-jaw  lathe  or  miller  chuck  held  in  a 
bench  vise.  After  the  metal  has  been  up.set  around  the  dia- 
mond, the  copper  rod  is  removed  from  the  chuck  and  the 
metal  worked  in  close  against  the  diamond  with  a  light  ham- 
mer. Some  of  the  asbestos  will  be  forced  out  of  the  end 
of  the  hole  as  the  hammering  progresses  and  care  must  be 
exercised  not  to  strike  heavy  enough  blows  to  risk  crushing 
the  diamond.  The  copper  rod  is  then  replaced  in  the  chuck 
to  enable  the  metal  to  be  worked  down  close  around  the 
diamond  with  a  hammer  and  a  carpenter's  nail-set  ground  off 
square  at  the  end. 

Now  for  a  brief  discussion  of  methods  of  mounting.  An 
improved  mounting  for  truing  the  wheel  of  a  surface  grinder 
while  in  the  regular  position  is  shown  at  C.  This  mounting 
consists  of  an  ordinary  commercial  steel  ball  %  inch  in 
diameter  which  is  annealed  to  enable  a  5/16-inch  hole  to  be 
drilled  and  reamed  through  it.  The  stone  is  set  in  a  copper 
rod  5/16  inch  in  diameter  by  1  inch  in  length,  the  rod  being 
a  light  driving  fit  in  the  hole  in  the  ball.  The  base  of  the 
fixture  is  made  either  of  cast  iron  or  machine  steel  and  it 
will  be  evident  that  the  diamond  can  be  brought  into  prac- 
tically any  position  that  is  required  by  rotating  the  ball  and 
then  clamping  it  in  place  by  means  of  the  binding  screw  in 
the  base.  In  this  way  the  stone  can  be  rotated  from  one 
position  to  another  so  that  it  is  possible  to  bring  a  fresh 
edge  into  contact  with  the  wheel  as  the  diamond  becomes 
dull.  The  form  of  holder  shown  at  D  possesses  the  same 
features  which  have  been  described  for  the  preceding  type  of 
holder.  In  this  case,  the  position  of  the  diamond  is  changed 
by  swinging  the  upper  half  of  the  holder  about  the  pivot 
which  secures  it  to  the  base.  The  diamond  can  also  be  rotated 
by  loosening  the  small  binding  screw  and  then  turning  the 
copper  rod  in  which  the  stone  is  mounted. 

*  *     * 

STROBOSCOPIC  ACTION  OF  MOVING  PICTURE 
MACHINES 
A  curious  action  of  the  wheels  of  rapidly  moving  vehicles 
is  often  noticed  in  moving  pictures  of  street  scenes.  The 
wheels  are  apparently  standing  still  or  moving  slowly  forward 
or  backward.  The  reason  for  this  strange  appearance  of 
wheels  that  are  actually  revolving  rapidly  forward  is  coinci- 
dence or  near  coincidence  of  spoke  position  and  shutter 
action.  Suppose  that  a  carriage  wheel  has  sixteen  spokes 
and  that  it  is  revolving  at  the  rate  of  sixty  turns  a  minute 
or  once  every  second.  The  average  speed  of  moving  picture 
film  exposure  is  sixteen  pictures  a  second.  Under  such  con- 
ditions the  spokes  apparently  will  be  photographed  in  ex- 
actly the  same  position  at  every  opening  of  the  shutter,  and 
when  projected  on  the  screen  the  wheel  will  appear  to  be 
standing  still  although  moving  ahead  with  the  carriage.  If 
the  rate  of  rotation  is  slightly  out  of  step  with  the  shutter 
action  the  spokes  will  then  bo  photographed  in  slightly  dif- 
ferent positions,  and  the  wheel  will  appear  to  rotate  slowly 
ahead  or  backward,  depending  on  whether  the  shutter  action 
is  slower  or  faster  than  the  change  of  spoke  position.  The 
action  is  essentially  the  same  as  that  of  the  stroboscope,  a 
well-known  scientific  apparatus  used  to  study  the  action  of 
rapidly  moving  mechanism,  engine  governors,  etc. 

•  *     * 

YEARLY  INDEX  OP  MACHINERY 
The  yearly  index  of  Macih.neky  is  ready  for  distribution, 
and  copies  will  be  sent  to  any  address  on  request.  Sub- 
scribers saving  their  copies  are  urged  to  bind  them  with  the 
yearly  index  and  thus  preserve  the  volume  so  that  its  con- 
tents can  be  readily  referred  to. 
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ROLLING  TUBING  FROM  SHEET  METAL 
The  accoiupnnying  illustration  shows  the  tools  usod  for  roll- 
ing the  perforated  tubing  A,  the  blank  from  which  the  tubing 
Is  rolled  being  illustrated  at  B.  The  design  and  method  of 
using  these  tools  will  need  little  description  to  make  the 
operation  clear  to  the  reader.  The  die  was  made  with  a 
tool-steel  bottom  inserted  In  a  cast-iron  frame  to  reduce  its 
cost.  The  punch  and  die  were  finished  to  approximately  the 
desired  form,  after  which  they  were  fitted  together  and  the 
hole  reamed  to  the  required  size  of  the  tubing. 
In  operating  the  tool,  the  mandrel  Is  placed  in  the  die  and 


Tools   used   for   making    Tubing:    out   of    Sheet    Metal — Blank   and 
Finished  Tube 

a  blank  put  in  the  position  shown  in  the  cross-sectional  view. 
When  the  press  is  tripped,  the  punch  descends  and  forces 
the  blank  down  in  such  a  way  that  it  is  rolled  around  the 
mandrel.  When  the  ram  has  reached  the  bottom  of  its  stroke, 
the  pressure  applied  sets  the  joint  so  that  the  tube  retains 
the  desired  form. 

Meriden,  Conn.  James  Gallimobe 


WHY  UPPER  FORGING  DIES  FILL  BETTER 
THAN  LOWER  ONES 

The  question  was  asked  in  the  April  number  of  Machinery 
"Why  are  the  impressions  for  bosses  on  drop-forgings  pref- 
erably put  in  the  upper  die?"  The  reason  suggested  in  the 
answer  that  inertia  of  the  metal  is  more  active  in  filling  the 
upper  die  than  in  filling  the  lower  die  is  not,  in  my  opinion, 
correct.  The  reason  the  upper  die  fills  with  metal  more 
easily  and  quickly  than  the  lower  die  is  that  when  the  forging 
blank  or  bar  is  laid  on  or  placed  in  the  lower  impression 
the  lower  die  immediately  begins  to  withdraw  the  heat  from 
■the  piece  to  be  lorged.  Consequently,  the  metal  on  the  lower 
side  of  the  forging  is  several  degrees  cooler  than  that  on 
the  upper  part  and  at  every  stroke  of  the  hammer  the  forg- 
ing fits  closer  to  the  shape  of  the  die,  cooling  with  every 
stroke,  thus  retarding  the  downward  flow  of  the  metal.  On 
the  other  hand,  the  metal  on  top  is  always  hottest  as  the 
die,  coming  down  and  instantly  rising  again,  leaves  the  metal 
about  as  hot  as  before  it  was  struck.  Thus  the  metal  obeys 
one  of  the  great  laws  of  nature — it  "follows  the  line  of  least 
resistance"  and  shoots  up  and  fills  the  upper  impressions 
easily.  This  has  been  our  experience  in  the  Union  Forg- 
ing Co.  C.  F.  Brainerd, 
Union,  N.  Y.                                      Supt.  Union  Forging  Co. 


(The  cooling  effect  of  the  lower  die  undoubtedly  regards 
the  filling  of  deep  impressions.  This  is  proved  by  the  fact 
that  if  the  piece  being  forged  is  lifted  from  the  lower  die 
after  each  stroke,  the  lower  die  will  fill  more  rapidly  and 
effectively  than  if  it  is  allowed  to  remain  closely  in  contact 
with  the  die.  This  is  well  understood  by  drop-forgers  gen- 
erally. Another  very  practical  reason  for  placing  deep  im- 
pressions in  the  upper  dies  when  possible  is  that  it  eliminates 
trouble  from  scale.  Deep  impressions  in  lower  dies  are 
very  troublesome  because  of  the  scale  collecting  in  them. 
If  the  scale  is  not  swept  out  it  quickly  ruins  the  dies,  causing 
them  to  crack,  and  produces  a  rough  finish  on  the  forging. — 
Editor.  1 


ETCHING   RESIST   AND   SOLUTION 

The  following  gives  a  formula  which  has  been  successfully 
used  by  the  writer  for  etching  operations: 

The  ground  or  "resist"  is  compounded  as  follows:  Melt  2 
ounces  of  white  wax  and  add  to  it  1  ounce  of  gum  mastic  in 
powder,  the  gum  mastic  being  added  a  little  at  a  time  and 
stirred  thoroughly  so  that  a  uniform  mixture  is  obtained. 
Then  add  1  ounce  of  bitumen  powder  in  the  same  way.  This 
mixture  is  dissolved  in  chloroform  or  oil  of  lavender,  when 
it  is  ready  for  use. 

The  formula  for  the  biting  solution  is  as  follows: 

Hydrochloric  acid 100  grams 

Chlorate  of  Potash    20  grams 

Water   880  grams 

In  compounding  the  biting  solution  the  water  is  heated, 
after  which  the  chlorate  of  potash  is  added.  After  the  chlorate 
of  potash  is  entirely  dissolved  the  hydrochloric  acid  is  added 
to  the  solution.  H.  N.  Hammond 

Erie,  Pa. 


METHOD   OF   ETCHING  BRASS 

In  the  "How  and  Why"  department  of  the  August  number 
of  Machinery,  I  note  that  M.  R.  states  that  he  has  experi- 
enced trouble  in  etching  brass  and  asks  for  information  re- 
garding a  satisfactory  method.  If  M.  R.  will  follow  the 
instructions  given  below,  I  think  he  will  find  the  result  en- 
tirely satisfactory. 

The  first  step  in  etching  is  to  see  that  the  parts  that  are 
to  be  etched  are  carefully  ground  and  polished.  The  only 
cleaning  which  will  be  found  necessary  can  be  satisfactorily 
done  by  wiping  the  work  with  a  dry  rag.  The  next  step  is 
to  heat  the  work  and  then  dip  it  into  molten  parafHne,  after 
which  it  is  removed  and  allowed  to  stand  until  cool.  The 
pattern  which  is  to  be  etched  is  marked  in  the  parafflne  in 
order  to  expose  the  metal. 

The  etching  is  done  with  undiluted  nitric  acid.  If  the 
etched  lines  are  to  be  very  deep,  the  work  should  be  im- 
mersed in  lukewarm  water  occasionally  to  remove  the  copper 
nitrate  which  forms  in  the  etched  lines.  This  will  prevent  the 
lines  from  spreading.  It  is  only  necessary  to  leave  the  work 
under  water  for  a  few  seconds  in  order  to  remove  the  copper 
nitrate. 

The  preceding  instructions  also  apply  to  etching  steel  with 
the  important  exception  that  the  etching  solution  is  com- 
posed of  one  part  of  nitric  acid  and  one  part  of  hydro- 
chloric acid.  The  parafQne  may  be  removed  from  the  work  by 
first  dipping  it  in  boiling  water  and  then  in  cold  water;  this 
treatment  causes  the  paraflBne  to  contract  and  peel  off. 

East  Orange,  N.  J.  George  Garrison 


ETCHING   STEEL   AND   BRASS 

In  response  to  the  request  in  the  August  number  of 
Machinery  for  reliable  methods  of  etching  brass,  I  will  de- 
scribe my  method  of  etching  which  has  been  successfully 
employed  on  all  kinds  of  machinist's  tools,  also  on  brass  and 
watch  cases.     First  I  heat  the  article  slightly,  making  it  just 
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warm  enough  to  melt  the  beeswax  with  which  the  article 
Is  coated,  care  being  talien  to  make  the  coating  very  thin 
and  to  apply  It  evenly.  After  the  wax  has  cooled,  I  mark 
the  design  or  name  in  it  with  a  hard  pencil  having  a 
very  thin,  sharp  point.  The  design  or  letters  are  cut 
through  the  wax  down  to  the  surface  of  the  metal  and  care 
should  be  taken  to  have  the  marking  cleanly  done  so  that 
no  wax  is  left  where  the  design  is  to  be  etched.  The  etching 
is  done  with  a  solution  consisting  of  six  parts  of  nitric  acid 
and  one  part  of  muriatic  acid.  I  use  a  glass  medicine  dropper 
to  apply  the  solution,  covering  the  design  to  be  etched  with 
the  acid.  After  allowing  the  acid  to  etch  about  five  min- 
utes, it  is  removed  with  a  piece  of  cotton  waste,  care  being 
taken  to  soak  up  all  the  acid  that  can  be  removed.  Then 
the  wax  is  scraped  off  and  the  surface  is  cleaned  with  a 
piece  of  waste  soaked  in  lard  oil.  The  result  will  be  a  nice 
clean  etching. 

Of  course,  like  everything  else,  etching  requires  some  prac- 
tice in  order  to  insure  a  good  job.  I  generally  brush  the 
surface  of  the  article  with  lard  oil  where  there  is  no  bees- 
wax. The  oil  prevents  the  fumes  of  the  acid  from  penetrating 
the  surface  and  the  acid  from  adhering  to  the  parts  if  it  is 
Inadvertently  dropped  on  them.  To  etch  brass  requires  from 
ten  to  fifteen  minutes  for  the  solution  to  bite. 

I  have  etched  levels,  scissors,  indicators,  surface  gages, 
scales,  etc.,  for  the  company  I  work  for  with  good  results, 
using  the  method  described  in  the  foregoing.  Etching  tools 
Is  far  better  than  stamping  them  with  a  steel  stamp.  A  steel 
stamp  will  almost  invariably  damage  the  tool,  whereas  etch- 
ing will  not.  In  this  connection  I  might  say  that  I  have 
known  men  to  pay  from  50  cents  to  $1  for  an  etching  kit 
which  was  of  little  use  for  the  purpose  intended.  Ten  cents 
worth  of  the  solution  given  above  and  five  cents  worth  of 
beeswax  is  sufficient  to  etch  one  hundred  or  more  names 
on  tools  and  other  articles. 

Pearl  River,  N.  Y.  Walteb  Butz 


MAKING   ECCENTRIC    SCREWS   ON   AN 
AUTOMATIC   SCREW   MACHINE 

In  the  following  article,  the  writer  wishes  to  describe  a  sim- 
ple fixture  used  with  great  success  on  the  Cleveland  auto 


shown  which  Is  used  to  sever  the  finished  screw  from  the  bar 
stock,  and  to  form  the  small  shoulder  to  be  threaded  on  the 
next  screw. 

Before  proceeding  further.  It  should  be  mentioned  that  the 
chuck  used  on  this  job  is  central;  thus  it  is  understood  that 
the  threaded  shoulder  and  the  head  of  this  screw  are  central, 
but  the  formed  shoulder  J  is  eccentric.  The  forming  of  the 
eccentric  is  accom- 
plished by  the  form 
cutter  C  held  In  the 
fixture  A,  and  adjust- 
able by  means  of  the 
screw  /.  An  eccentric 
ring  E  is  pressed  over 
the  spindle  nose,  as 
shown,  and  as  the 
roller  D  is  brought  to 
bear  against  E  by  ad- 
vancing the  fixture  to 
the  work,  the  rotation 
of  E  causes  the  cutter  C  to  form  the  eccentric  portion  of  the 
screw  as  desired. 

A  pin  is  shown  at  F  fastened  In  the  tool-slide  E,  which 
causes  a  compression  of  the  spring  G  against  the  block  H, 
serving  to  return  the  cutter  C  to  the  work  when  the  small 
diameter  of  E  is  in  contact  with  D.     Thus  it  is  understood 


Diagram    showini;    Relation    of    Cam 
E   and    Roller   D 


Fig.  3.     Side  View  of  the  Eccentric  Screw-making  Fixture 

that  the  forming  of  the  work  by  the  cutter  is  controlled  by 
the  relation  of  D  and  E,  until  the  set-screw  on  the  cross- 
slide  stops  further  cutting  and  the  fixture  is  tripped  away  to 
allow  threading  the  small  shoulder.  Fig.  3  shows  a  side  view 
of  the  fixture  and  Fig.  2  illustrates  the  relation  of  D  and  E 
to  each  other.  o.   Gordon 


Fixture  for  making  Eccentric  Screws  on  the  Cleveland  Auto- 
matic Screw  Machine 

matic  screw  machine  In  the  manufacture  of  eccentric  screws. 
Referring  to  Fig.  1,  A  Is  the  fixture  used  to  form  the  eccentric 
shoulder  J,  while  at  S  a  combination  cut-off  and  form  tool  is 


CLUTCH  DESIGN 

The  writer  read  Mr.  J.  W.  Brassington's  article  on  clutches 
In  the  August  issue  of  Machinery  and  desires  to  comment 
on  this  interesting  subject,  not  from  the  standpoint  of  an 
authority  on  clutch  design  but  rather  as  an  interested  ob- 
server. In  deriving  formulas  for  the  proper  relative  ca- 
pacities of  clutches,  it  appears  that  J.  W.  B.  has  failed  in  an 
important  but  seriously  neglected  point  regarding  the  work 
done  by  a  clutch,  i.  e.,  the  proper  analysis  of  what  consti- 
tutes the  load.  Taking  the  example  cited  by  J.  W.  B.  of  a 
load  of  10,000  pounds  started  from  rest  and  accelerated  to  a 
velocity  of  one  foot  per  second  in  one  case,  and  to  a  velocity 
of  three  feet  per  second  in  another  case,  he  arrives  at  the  con- 
clusion that  a  clutch  of  nine  times  the  capacity  t)f  the  one 
required  in  the  first  case  is  necessary  In  the  second  case. 

The  statement  Is  then  made  that  most  clutch  manufac- 
turers would  recommend  a  clutch  of  one-third  the  size  re- 
quired in  the  first  case  for  the  second  case,  owing  to  the 
higher  speed.  Assuming  that  loaded  to  10,000  pounds  means 
the  tangential  load  or  resistance  at  the  periphery  of  the 
clutch — which  it  may  be  remarked  is  very  much  higher  than 
the  tangential  load  of  any  clutch  that  has  come  to  the  writer's 
notice — acceleration  to  a  velocity  of  one  foot  per  second 
makes  the  load  10,000  X  60  =  600,000  footpounds  per  minute. 
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600.000 

IS    liorscpowiT     (approxiiiiatcly  I.       In    tlw    second 

33.000 
case  tlif  speed  is  aeeelerated  to  3  feet  per  second  and  it  is 
thus  obvious  tliat  tlie  clutch  is  doing  three  times  the  num- 
ber ol'  l'oot-poun<ls  of  \vorl<  in  tlin  same  period  of  time,  i.  c, 
1,800,000  loot-pounds  ixT  minute  or  M  horsepower.  Now 
does  it  not  seem  ratlier  unliliely  tliat  a  iigliter  clutcli  would 
be  recommended  by  a  munufacturer  for  use  in  the  latter 
case?  Hud  the  horsepower  remained  18  and  tlie  speed  been 
increased  three  times,  then  the  torciue  would  have  fallen  to 
1/3  of  10,000  pounds  and  a  much  lighter  clutch  could  have 
been  used.  Here  is  where  the  writer  believes  that  many 
"get  lost"  on  the  speed  proposition,  but  it  is  clearly  ex- 
plained by  the  somewhat  anticiuated  theroem  of  the  three 
constituents  of  work,  i.  e.,  time,  space  and  weight  or  resist- 
ance in  pounds. 

Regarding  the  question  of  the  pick-up  capacity  of  a  clutch, 
it  has  always  appeared  to  the  writer  that  the  starting  re- 
sistance was  not  particularly  destructive  to  the  mechanism 
unless  the  leverages  of  the  clutch  were  such  that  it  "seized" 
suddenly.  Automobile  designers  have  decided  that  such  a 
seizing  action  is  only  likely  to  occur  when  the  angle  of 
a  cone  clutch  is  less  than  12  degrees  or  its  equivalent  on 
a  clutch  of  the  toggle  type.  In  an  improperly  designed  clutch 
where  such  an  action  can  occur,  the  mechanism  is  not  only 
subjected  to  a  violent  shock  but  the  torque  is  also  increased 
due  to  inertia.  Aside  from  this  consideration,  the  only  dif- 
ference which  the  writer  has  observed  in  the  behavior  of  a 
clutch  while  starting  or  when  under  way  is  that  the  coeffi- 
cient of  friction  of  rest  is  somewhat  higher  than  the  coeffi- 
cient of  friction  of  motion,  the  stresses  being  somewhat 
greater  in  the  former  case. 

In  conclusion,  it  may  be  stated  that  the  writer  has  ob- 
tained satisfactory  results  with  friction  clutches  designed 
according  to  these  principles,  and  that  he  has  designed  at 
least  one  clutch  which  all  of  the  shop  men  were  prepared 
to  wager  was  too  small  for  the  load  it  had  to  carry. 
After  this  clutch  had  been  placed  in  service,  it  was  found 
to  be  quite  satisfactory  and  afforded  a  surprise  to  the  men 
in  the  shop  who  did  not  have  a  "speaking  acquaintance" 
with  our  friends  "time,"  "space"  and  "weight." 

Cleveland,  Ohio.  J.  E.  McMahon 


MACHINE   TOOL   COUNTERSHAFT 

On  large  hand  screw  machines  much  time  is  lost  because 
the  belt  from  the  countershaft  to  the  cone  pulley  of  the 
spindle  cannot  be  shifted  from  one  step  to  another.  If  it 
could  be  shifted  quickly,  the  production  of  macliines  engaged 
on    many   classes   of   work    might   be   considerably    increased 
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Fig.    1.     Plan    View    of    Machine    Tool    Countershaft 

since  some  tools  in  the  turret  can  be  operated  at  a  much 
higher  surface  speed  than  others.  It  is  obvious  that  the 
speed  of  the  spindle  is  limited  by  the  speed  that  is  suitable 
for  the  slowest  tool  in  the  turret. 

The  illustrations  presented  herewith  show  a  countershaft 
which  might  be  used  to  advantage  in  overcoming  the  dif- 
ficulty referred  to.     It  consists  of  two  shafts  A  and  B  sup- 


portid  by  double  sliaft  hangers.  The  shaft  A  carries  the 
regulation  right-  and  left-hand  pulleys  with  belts  running  to 
the  lineshaft.  This  shaft  also  carries  three  gears  (or  chain 
drives  as  a  substitute)  which  mesh  with  corresponding  gears 
on  the  shaft  li.  Two  of  the  gears  on  the  shaft  B  are  mounted 
on  sleeves  which  run  on  rollers  and  have  pulleys  mounted 
on  th(nr  opposite  ends.  The  third  g('ar  Is  keyed  direct  to  the 
shaft  /{  and  drives  a  pulley  keyed  to  this  shaft.  A  drum  is 
mounted  on  the  spindle  of  the  machine  In  place  of  a  cone 
pulley  and  the  belt  which  drives  the  spindle  runs  from  one 
of  the  pulleys  on  shaft  B  to  this  drum.  As  the  belt  can 
readily  be  shifted  onto  either  of  the  pulleys  on  the  counter- 
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Fig.  2.     Sectional  View  of  Machine  Tool  Countershaft 

shaft  three  speeds  are  provided  for  the  spindle,  which  are  in 
proportion  to  the  ratios  of  the  gears  through  which  the 
pulleys  are  driven.  The  relative  difference  between  the  speed 
of  adjacent  pulleys  is  not  great,  so  that  the  wear  on  the 
rollers  and  sleeves  is  reduced  to  a  minimum. 

The  pulleys  are  crowned  in  the  usual  way  and  made  about 
fifty  per  cent  wider  than  standard  pulleys  for  the  width  of 
belt  which  is  used.  The  belt  is  moved  by  the  usual  form  of 
shifter  and  the  additional  width  of  the  pulleys  enables  it  to 
get  off  the  crown  of  one  pulley  before  it  goes  onto  the  crown 
of  the  adjacent  pulley.  When  the  belt  is  shifted,  the  speed 
is  gradually  slowed  down,  or  increased  as  the  case  may  be, 
and  as  the  belt  is  not  on  the  crown  of  two  pulleys  at  the 
same  time  it  follows  that  the  slippage  and  wear  is  reduced 
to  a  minimum. 

Chicago,  111.  R.  W.  Ullmann 


SIMPLE   RULES   FOR   OBTAINING   GEAR 
DIAMETERS 

The  rule  of  adding  2  to  the  number  of  teeth  required  on 
a  gear,  and  dividing  by  the  diametral  pitch  to  obtain  ihe 
outside  diameter  of  a  spur  gear  blank,  is  probably  known  to 
all  mechanical  draftsmen.  There  are  two  equally  simple  rules 
for  obtaining  the  diameters  of  the  circles  representing  the 
working  depth  of  the  teeth  and  their  root  diameters. 

For  tlie  diameter  of  the  circle  representing  the  working 
depth  of  the  teeth,  subtract  2  from  the  number  of  teeth  in  the 
gear  and  divide  by  the  diametral  pitch;  the  result  is  the 
required  diameter. 

For  the  diameter  of  the  root  circle,  subtract  2.314  from  the 
number  of  teeth  and  divide  by  the  diametral  pitch;  the  result 
is  the  required  diameter. 

As  an   example,  suppose  a  gear  lias  48   teeth  and  is  of  4 
48  +  2       50 

diametral  pitch;  then =  —  =  12^^  inches  outside  diam- 

4  4 

48  —  2       46 

eter    of   the    gear   blank.      And    • =  —  =  11V>     inches, 

44" 
diameter  of  circle  representing  the  working  depth  of  the  teeth. 
48  —  2.314        45.686 

= =  11.4215  inches,  diameter  of  circle  rep- 

4  4 

resenting  the  bottoms  of  the  tooth  spaces. 

Having  never  seen  these  rules  in  print,  it  occurred  to  the 
writer  that  they  might  be  good  enough  to  pass  along  to  other 
draftsmen. 

Los  Angeles,  Cal.  John  A.  Wood 
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VISE  ATTACHMENT   FOR   HOLDING 
DRILL   ROD 

A  practical  and  very  effective  vise  attachment  for  liold- 
Ing  drill  rod  for  cutting  or  finisliing  tlie  ends  is  sliown  in  tlie 
accompanying  illustration.  In  order  to  make  a  vise  of  this 
kind,  two  pieces  of  machine  or  cold-rolled  steel  are  planed 
to  produce  a  shoulder  ^^  inch  wide  and  %  inch  deep.  The 
two  parts  of  the  vise  are  then  placed  together  with  a  shim  A 
about  0.010  inch  in  thickness  between  them  as  shown  in  the 
end  view.  They  are  then  clamped  in  this  position  and  the 
required  number  of  holes  to  receive  the  standard  sizes  of 
drill   rod   for  which   the  vise   is   to  be   used   are   drilled  and 
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Auxiliary    Vise    Jaws    for    holding   Drill    Rod 

reamed.  An  allowance  of  %  inch  is  made  at  either  end  and 
from  %  to  3/16  inch  between  the  holes  for  adjacent  pieces 
of  drill  rod  to  provide  the  necessary  wall  strength. 

The  vise  jaws  are  now  ready  to  use.  They  are  placed  in 
an  ordinary  bench  vise  or  the  vise  of  a  milling  machine  and 
the  shoulders  hold  them  in  place.  The  removal  of  the  shim 
A  allows  the  jaws  to  come  closer  together  than  the  position 
in  which  they  were  machined,  and  consequently  a  very  firm 
grip  is  secured  on  any  size  of  drill  rod  for  which  the  jaws 
are  intended.  When  a  large  number  of  pieces  of  round  stock 
are  to  be  slotted  in  a  miller,  this  is  a  very  cheap  and  prac- 
tical device  and  its  use  enables  drill  rod  to  be  securely  held 
without  marring  its  surface  in  any  way. 

Union  Hill,   N.   J.  G.   J.   Johnsom 


FIXTURE   FOR   DRILLING   LARGE 
CYLINDERS 
Some  time  ago  we  had  quite  a  large  number  of  cast-iron 
cylinders  to  machine,  the  heads  of  which  were  fastened  in 


regular  line,  we  did  not  feel  inclined  to  buy  any  new  and 
expensive  machinery  for  the  purpose,  and  so  it  became  neces- 
.sary  to  do  the  work  as  best  we  could.  The  accompanying 
illustration  shows  a  simple  fixture  that  we  made  for  handling 
this  work,  in  which  A  is  the  cylinder  to  be  drilled  and  Ji  the 
cylinder  head.  After  the  head  had  been  drilled,  and  two  holes 
had  been  drilled  and  tapped  in  the  cylinder  with  a  ratchet 
drill,  the  cylinder  head  served  as  a  jig  for  locating  the  re- 
maining holes.  The  fixture  was  fastened  to  the  journal  of  the 
cylinder  head  and  could  be  swung  about  this  center  to  bring 
the  drill  C  into  any  position  on  the  periphery  of  the  cylinder. 
The  drill  was  secured  in  a  socket  at  the  end  of  the  shaft  / 
which  was  driven  by  the  tight  pulley  I)  through  gears  E,  G 
and  H.  The  tight  and  loose  pulleys  and  gear  E  are  mounted 
on  the  shaft  /•'.  It  will  be  seen  that  the  spindle  /  is  partly  en- 
closed by  a  bushing  J  which  can  be  moved  longitudinally  along 
the  spindle  by  means  of  the  handwheel  K,  but  is  prevented 
from  rotating  by  the  set-screw  M  which  fits  in  the  slot  N.  The 
parts  O  and  P  form  two  oil  chambers  which  were  kept  full 
of  oil  at  all  times.  This  fixture  was  quite  inexpensive  to  make, 
and  as  we  used  gears  from  a  lathe  and  took  the  pulleys  from 
a  pump  that  we  had  on  hand,  it  wiH  be  evident  that  it  was 
unnecessary  to  machine  any  expensive  parts.  The  use  of  this 
fixture  enabled  two  unskilled  men  to  drill  one  end  of  a  cylinder 
in  one  hour  and  fifteen  minutes,  and  the  design  insured  hav- 
ing the  holes  drilled  perfectly  straight. 

Sherbrooke,  Quebec,  Canada.  Oi..\i-  Mei.ry 


SMOOTH   TOOTH   BROACH 

The  illustration  shows  a  broach  of  novel  design  which  has 
the  teeth  rounded  at  the  top  instead  of  being  finished  to  a 
cutting  edge  as  in  the  ordinary  type  of  broach..  These  teeth 
are  highly  polished,  and  experience  has  shown  that  the  high- 
er the  degree  to  which  this  polish  is  brought,  the  better  will 
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Fixture  used  for  drilling  Large   Cylinders 

place  by  thirty-two  %-inch  cap-screws.  The  heads  were  easily 
drilled  on  a  drill  press,  but  we  were  "up  against  it"  when  it 
came  to  the  cylinders.    As  this  work  was  somewhat  out  of  our 


Smooth    Toothed   Broach   used   for   machining   Bearings 

be  the  results  obtained  with  the  tool.  It  will  be  seen  that 
the  first  few  teeth  are  small  enough  to  enter  the  hole  which 
is  to  be  broached,  the  intermediate  teeth  are  of  slightly  larger 
diameter,  and  the  last  three  teeth  are  of  the  size  to  which  it 
is  desired  to  finish  the  work. 

This  tool  is  used  for  broaching  bearings  and  for  operations 
on  other  classes  of  work  where  the  metal  is  relatively  soft, 
the  tool  compressing  the  metal,  and  thus  giving  it  a  surface 
hardness.  This  is  of  particular  value  in 
the  case  of  bearings,  on  which  class  of  work 
this  broach  has  found  wide  application. 
The  amount  of  metal  displaced  by  the 
broaching  operation  is  about  the  same  as 
that  removed  by  reaming,  depending 
largely  on  the  class  of  metal,  lubrication 
and  the  construction  of  the  broach.  Al- 
though the  tool  is  primarily  intended  for 
operations  on  babbitt  and  white  bearing 
metal,  it  has  been  used  satisfactorily  for 
producing  glazed  surface  on  cast-iron 
bearings. 

The  distance  from  center  to  center  of  the 
teeth    depends   somewhat   on    the   length    of 
the   work   which   is   to   be   broached.      It   is 
desirable  to  have  at  least  six  or  eight  teeth 
working  at  all   times.     This  broach  is  usu- 
ally made  according  to  the  design  shown  in 
the  accompanying  illustration  and  is  pushed 
through   the   work    instead   of   being   pulled 
in   the   ordinary   way.     An   arbor   or   screw 
press  may   be  used   for  this  purpose  and  it  is  generally   ad- 
visable to  apply  lubricant  to  the  broach  while  in  operation. 
Hartford,    Conn.  S.    Victoh    Brook 
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[The  noteworthy  foatiirc  of  the  operation  of  a  broach  of 
the  type  described  in  the  precediiiK,  as  compared  with  an 
ordinary  plug,  lies  in  the  reduction  of  friction.  It  will  be 
evident  that  the  teeth  of  this  broach  are  fully  aa  efficient  as 
a  plug  for  handling  the  class  of  work  for  which  the  tool 
Is  Intended.  At  the  same  time,  the  area  of  the  tool  in  con- 
tact with  the  work  is  greatly  reduced,  with  a  corresponding 
reduction  of  friction  and  the  amount  of  power  required  to 
drive  the  tool.  The  provision  of  teeth  also  makes  it  possible 
to  apply  lubricant  to  the  work,  which  could  not  be  done  if 
an  ordinary  plug  were  used. — Editor.] 


REDUCING  FLATS  ON  HOBBED  WORM- 
WHEEL  TEETH 

The  larger  the  diameter  of  a  hobbed  gear — the  pitch  remain- 
ing the  same — the  more  closely  the  tooth  outline  approaches 
the  shape  of  a  rack  tooth.  The  flats  left  on  the  teeth  by  the 
bobbing  operation  also  become  perceptibly  less  as  the  size  of 


Fig.    1.     Hob    working    on   'Worm-wheel   in    First   Position 

the  wheel  increases.  The  flats  on  the  teeth  of  hobbed  worm- 
wheels  with  a  small  number  of  teeth  can  be  reduced  by  the 
use  of  a  hob  having  a  large  number  of  flutes.  Where  a  fly  cut- 
ter hob  is  used,  the  flats  can  be  further  reduced  by  moving 
the  hob  along  its  axis  after  the  first  cut  has  been  taken  and 
moving  the  worm-wheel  on  its  arbor  a  corresponding  amount. 
By  making  five  or  six  such  shifts  of  the  hob,  a  very  smooth 
worm-wheel  is  produced.  The  fly  cutter  hob  and  gear  blank 
must  be  geared  together  and  the  blank  cut  to  depth  before 
shifting  the  hob  on  its  axis  as  previously  described. 

In  Fig.  1,  the  tooth  D  of  gear  B  is  in  contact  with  the  hob 
A  at  the  point  F.  In  this  position,  a  series  of  flats  are  pro- 
duced on  the  gear  as  it  revolves  in  the  direction  indicated  by 
arrow  K.  By  moving  the  hob  along  its  axis  a  distance  equal 
to   a   small    fraction   of   the   circular   pitch    in   the   direction 
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Tig,    2.     Conditions   after   Hob    has   been    shifted,    showing   Change   in 
Relative  Position  of  Hob  and  Work 

shown  by  the  arrow  0,  the  hob  A  is  brought  into  contact  with 
the  tooth  D  at  the  point  H  as  indicated  in  Fig.  2.  A  new 
series  of  flats  is  produced  in  this  way  causing  the  corners 
to  be  sheared  off  the  flats  which  were  produced  when  the  hob 
was  in  the  position  illustrated  in  Fig.  1.  By  repeating  this 
process,  moving  the  hob  along  its  axis  a  number  of  times, 
the  flats  produced  in  bobbing  a  worm-wheel  in  this  way  can 
be  practically  eliminated.  The  total  distance  through  which 
the  hob  is  moved  is  from  one  to  two  times  the  circular  pitch. 
The  movement  of  the  hob  along  its  axis  can  be  accomplished 
automatically  by  suitable  apparatus  properly  timed  and  oper- 
ating in  connection  with  the  driving  mechanism  of  the  gear 
and  hob.  Although  it  takes  slightly  longer  to  hob  wheels  by 
this  method,  the  increased  accuracy  of  the  work  more  than 


pays  for  the  additional  time  which  is  necessary  for  the  opera- 
tion. This  method  of  gear  hobblng  Is  used  by  the  Boston  Gear 
Works  where  a  smooth  worm-wheel  Is  required. 

Wollaston,  Mass.  GKOiUiK  L.  Coi.iiubn 

TURNING   TAPERS   ON   A   BORING   MILL 

In  turning  tapers  on  a  boring  mill  with  the  housings  set 
back,  the  determination  of  the  proper  angle  at  which  the  head 
should  be  set  depends  largely  upon  the  judgment  of  the  oper- 
ator. It  is  a  well-known  fact  that  in  operating  a  machine  of 
this  type  with  the  cutting  tool  behind  the  center,  the  elements 
of  the  tapered  surface  are  slightly  curved  instead  of  being 
straight  lines,  as  they  would  be  if  a  true  conical  surface  were 
produced.  This  curvature  is  very  slight,  however,  and  does 
not  cause  trouble  in  turning  such  work  as  bells,  bellhoppers, 
etc. 

The  accompanying  illustration  shows  a  method  of  determin- 
ing the  exact  angle  at  which  the  head  should  be  set  for  turn- 
ing tapered  work.  First,  draw  a  circle  of  any  size  to  repre- 
sent the  table  of  the  boring  mill.  Second,  draw  a  line  through 
the  center  of  this  circle  to  represent  the  center  line  of  the 
machine.  Third,  draw  a  straight  line  parallel  with  the  center 
line  and  at  a  distance  from  it  which  represents  the  distance 
that  the  housings  have  been  set  back,  to  some  convenient 
scale.  This  line  is  called  "the  line  of  tfie  tool"  with  the  hous- 
ings set  back  to  the  position  indicated.  Fourth,  with  the  cen- 
ter of  the  table  as  a  center,  draw  a  circle  which  represents  the 
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Method  of  determining  Angle  of  Boring  Mill  Head  for  turning  Tapers 

large  end  of  the  finished  tapered  work  to  scale.  Fifth,  with 
the  center  of  the  table  as  a  center,  draw  a  circle  which  repre- 
sents the  small  end  of  the  finished  tapered  work  to  scale. 
Sixth,  draw  the  line  AG  parallel  to  the  center  line  of  the  bor- 
ing mill.  This  line  is  called  "the  line  of  the  large  diameter." 
Seventh,  draw  the  line  BD  parallel  with  AC  and  at  a  distance 
from  it  which  represents  the  height  of  the  finished  tapered 
work  to  scale.  This  line  is  called  "the  line  of  small  dia- 
meter." Eighth,  drop  two  perpendiculars  from  the  line  of  the 
tool  at  the  points  where  this  line  intersects  the  two  circles 
which  represent  the  large  and  small  diameters  of  the  work. 
It  will  be  evident  that  the  space  enclosed  between  these  two 
lines  and  the  lines  AC  and  BD  forms  a  parallelogram. 
Ninth,  lay  a  protractor  on  the  diagonal  XY  and  measure  the 
angle  which  this  line  makes  with  the  line  BD;  this  is  the 
angle  at  which  the  head  must  be  set  to  produce  the  required 
angle  on  the  tapered  work  with  the  housings  set  back  the 
distance  shown  in  the  illustration. 

Youngstown,  Ohio.  S.  P.  Robins 

[In  the  October,  1911,  issue  of  Machinery,  the  curve  formed 
in  turning  tapers  with  the  housings  set  back  was  discussed, 
and  it  was  pointed  out  that  this  curve  is  a  hyperbola. 
— Editor.] 
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SOFT-FACED   MACHINE   SHOP   HAMMER 

For  fittiiiK  mandrels,  and  in  any  other  work  requiring  heavy 
driving  where  worlt  must  not  be  marred  or  scratched,  a  simple 
and  effective  all-metal  hammer  may  be  inexpensively  and 
quickly  made  of  a  standard  T-pipe  fitting  as  shown  in  the 
accompanying  illustration-  The  dimensions,  of  course,  will 
vary  according  to  the  work  for  which  the  hammer  is  intended. 
To  make  a  hammer  of  this  kind,  turn  a  smooth  handle  of  mild 
Bteel,  thread  one  end  with  a  pipe  die,  and  assemble  as  shown 
In  the  illustration.  Then,  with  a  suitable  mold  to  shape  the 
faces,  pour  the  tee  full  of  lead  or  babbitt  metal.  To  fill  the 
inner  space,  any  kind  of  scrap  metal  may  be  used  inside  of 
the  pipe  fitting.  After  the  metal  has  cooled,  and  if  the  mold 
has  left  the  faces  rough,  unscrew  the  handle,  turn  the  soft 
faces  smooth  in  a  lathe,  replace  the  handle,  and  you  have  a 
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BABBITT  OR  SOFT  METAL 
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All-metal   Hamme 


for   use   in   the   Machine   Shop   where   Work   must 
not  be  marred 


hammer  that  is  as  serviceable  as  anything  you  could  want. 

As  soon  as  the  faces  are  worn,  it  is  a  simple  matter  to  re- 
pair them  by  throwing  the  whole  hammer  into  the  melting 
pot,  melting  out  the  soft  metal,  and  remolding  the  hammer 
according  to  the  preceding   instructions. 

Brooklyn,  N.   Y-  W.  F.   Schaphobst 


JIG  FOR  DRILLING  AUTOMOBILE 
SPRING   SHACKLE  LINKS 

Automobile  spring  shackle  links  are  generally  made  from 
low  carbon  steel  and  are  sometimes  very  hard,  due  to  being 
improperly    annealed    after    having    been    removed    from    the 
forging  die.    It  will  be  obvious  that  such  hard  pieces  of  work 
would  be  very  difficult  to  drill.     The  accompanying  illustra- 
tion  shows   a   fixture   which   has   been    suc- 
cessfully used   in   drilling  these   automobile 
spring  shackle  links.     It  is  of  the  box  type 
and  consists  of  a  body,  cover,  end  and  two 
V-blocks.      One    of    these    V-blocks    is    fixed 
and   the    other   adjustable    for   slight   varia- 
tions in  the  length  of  the  work.     The  per- 
manent V-block  forms  one  end  of  the  fixture 
while  the  adjustable  V-block  is  held  in  posi- 
tion by  a  spring  which  brings  it  into  con- 
tact with  the  end  of  the  work.     The  cover 
of  the  fixture  is  hinged  to  the  body  and  pro- 
vided with  a  wing  nut  lock.     A  set-screw  Is 
carried  in  the  center  of  the  cover  and  tight- 
ened on  the  work  to  assist  the  V-blocks  in 
holding     it    in    position.       The     holes     are 
drilled  through  the  ordinary  form  of  hardened  bushings,  and 
the  same  fixture  can  be  used  for  reaming  the  holes  by  pro- 
viding suitable  bushings   for  this  purpose.     Where  it  is  de- 
sired,  however,   the  reaming  operation   may  be  done  on  the 
bench  by  hand. 

St.  Louis,  Mo.  C.  T.  Scilvefkr 


WHERE   IS   THE   FALLACY? 

Replying  to  your  question  "Where  is  the  Fallacy?"  on  page 
50  of  the  September  number  of  Machineby,  I  beg  to  submit 
the  following  explanation: 

To  repeat  the  last  three  lines  of  the  "proof": 

(o  — c)'=  (6  — c)* 

o — c=b — c 

a=  6 

The  first  equation   Is  correct  but  the  second  one  is  not. 

After   extracting  a  square   root   from   the   first   equation    the 

correct  result  should  read: 

±  Ui  —  c)  =  ±  (b  — c) 
thus  giving  us  four  possible  combinations,  namely: 

a  —  c  =  6 —  c  (1) 

a  —  c  =  c  —  b  (2) 

c  — a=  6 —  c  (3) 

c  — a^c  — 6  (4) 

Results    (1)    and    (4)    are    absurd,   but    (2)    and    (3)    arc 

correct,    each    reducing    to    a  +  b  =  2c,    or    just    what    we 

started  with- 

The  "proof,"  as  stated  in  Machinery,  will  remain  a  proof 
as  long  as  one  forgets  that  extracting  a  square  root  always 
gives  two  answers,  a  positive  and  a  negative. 

Flint,   Mich.  M.   Terry 

[Correct  solutions  of  this  problem  were  also  obtained  from 
G.  Brunn,  Wilkinsburg,  Pa.;  T.  G.  Carlbom,  Meadville,  Pa.; 
Asher  Golden,  New  York  City;  Walter  Gribben,  Brooklyn, 
N.  Y.;  Miss  Bernice  Haynes,  Oxford,  Ohio;  R.  A.  Jewett, 
Rochester,  N.  Y.;  S.  G.  Koon,  Boston,  Mass.;  Arthur  C.  Max- 
field,  Providence,  R.  I.;  E.  F.  McCaleb,  Erie,  Pa.;  Bernard  W. 
Noel,  St.  Louis,  Mo.;  Elof  Nordstrom,  Hartford,  Conn.;  R.  J. 
Quinlan,  Peterboro,  Ontario,  Canada;  Percival  K.  Reed,  Phila- 
delphia, Pa.;  W.  A.  Rose,  Bridgeport,  Conn.;  J.  R.  Sheldon, 
New  Haven,  Conn. — Editor.] 


TWO   SHOP  FORMULAS 

The  writer  was  interested  in  several  shop  formulas  which 
were  presented  by  Mr.  Jos.  H.  Cheetham  in  the  June  issue  of 
Machinery.  The  following  gives  formulas  for  two  solutions 
which  have  been  found  particularly  useful  for  stripping  brass 
or  copper  plate  from  iron  or  steel  articles  and  for  removing 
rust  or  scale  from  various  classes  of  work.  The  stripping 
solution  is  compounded  as  follows:  Dissolve  V2  pound  of 
cyanide  of  potassium  and  %  ounce  of  cream  of  tartar  in  1 
gallon  of  water.  The  pieces  to  be  stripped  are  immersed  in 
the  solution  and  allowed  to  remain  until  the  plating  has  been 
removed.  The  solution  will  not  injure  the  work  in  any  way 
and  will  leave  it  nearly  as  bright  as  it  was  before  being  plated. 

The  solution  for  removing  rust  or  scale  from  iron  or  steel 
pieces  consists  of  acetic  acid.    The  work  is  immersed  and  al- 
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Fixture    for    drilling   Automobile    Spring    Shackle   Links 

lowed  to  remain  until  the  necessary  result  has  been  obtained. 

Winsted,  Conn.  Charles  W.  Richards 

•     •     • 

It  is  difficult  to  keep  a  machine  from  rusting  and  depreciat- 
ing in  value  when  it  stands  idle  for  a  long  time.  The  same 
is  true  of  men. 
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INGKNIOUS  MEANS  AND  SHORT  CUTS  FOR  SAVING  LABOR  AND  MATERIALS 


CUTTING  OFF  PINS  ON  A  BENCH  LATHE 

A  convenient  bench  lathe  attachment  for  cutting  off  blanks 
lor  pins  or  rivets  is  shown  in  the  aecompanylnB  illustration. 
The  operation  of  this  device  will  be  readily  understood  by  any 
mechanic  after  referring  to  the 
Illustration.  The  block  A  is  car- 
ried by  the  toolpost  of  the  lathe 
and  has  a  hole  drilled  in  it  of  the 
same  diameter  as  the  wire  from 
which  the  blanks  are  to  be  cut. 
The    wire    is    carried    on    a    reel 

mounted  in  some  convenient  position  at  the  end  of  the  lathe. 
The  block  B  shears  the  wire  off  when  it  comes  into  contact 
with  block  A.     Block  B  is  made  of  the  same  width  as  the 


suggest  the  use  of  apple  juice  or  vinegar;  this  will  remove 
all  ink  without  erasing  and  the  effect  on  tracing  clolli  la 
about  the  same  as  that  of  water.  If  a  number  of  changes  have 
to  be  made  it  Is  time  well  spent  to  make  an  entirely  new  trac- 


ing,  thus  avoiding  confusion   and   the   consequent   possibility 
of  making  errors.  P.  P. 
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CURVE  FOR  DRAWING  AUTOMOBILE  SPRINGS 

The  writer  recently  had  occasion  to  draw  a  iiiimbcr  of 
automobile  springs  of  the  form  shown  in  Fig.  1,  and  as  an 
ordinary  irregular  curve  was  not  suitable  for  this  purpose, 
he  designed  the  special  curve  shown  in  Fig.  2.  This  curve  is 
made  from  a  12-inch  hacksaw  blade,  the  ends  of  which  are 
connected  by  fine  wires  and  a  turnbuckle  as  shown  in  the 
illustration.  The  screw  of  this  turnbuckle  was  made  from 
the  familiar  form  of  screw  used  in  dry  batteries,  and  by  regu- 
lating the  turnbuckle,  the  curve  could  be  adjusted  to  the 
shape  of  the  various  leaves  of  the  springs.  In  this  way  it 
became  a  very  easy  matter  to  make  the  necessary  drawings, 
as  the  lines  could  be  swept  out  at  one  stroke  of  the  ruling  pen. 

Jackson,  Mich.  Ai.ex.  Moxcrieff 


length  of  the  blanks  which  are  required.  The  operator  keeps 
the  wire  pushed  against  the  faceplate  and  a  blank  is  sheared 
off  for  each  revolution  of  the  lathe.     The  writer  operated  a 

machine     at    900     revolutions    per    

minute  and  was  able  to  cut  off  a 
blank  at  each  revolution,  which 
gave  a  productive  capacity  of  900 
blanks  per  minute. 

George  R.   Haub 
Bridgeport,   Conn. 


AN  AUXILIARY  COMPOUND  REST 
On  some  of  the  old  types  of  lathes,  it  is  found   very  awk- 
ward when  a  job  comes  along  that  requires  a  short  taper  hole 


ERASING  INK  FROM 
DRAWINGS 

In  the  April  issue  of  Machinery 
I  noticed  two  methods  described 
for  erasing  ink  marks  on  tracings. 
E.  C.  McMeans  tells  of  using  a 
blotter  to  blot  out  the  ink  before 
it  gets  dry.  This  I  have  found  by  experience  to  work  very 
well,  but,  supposing  a  man  cannot  find  his  blotter  in  time, 
what  then?     My  experience  has  been   that  to  wipe  the   ink 


I^=<3>  O 


off  with  your  fingers  before  it  gets  dry  is  the  best  method  in 
preserving  the  gloss  on  tracing  cloth. 

As  to  the  method  of  using  water  before  erasing,  I  would 


to  be  bored  qx  an  angle  turned  when  the  machine  is  not 
equipped  with  a  compound  rest.  In  order  to  overcome  this 
difficulty,  the  rest  was  designed  that  is  shown  in  the  accom- 
panying illustration.  A  is  a  forged 
block  with  a  shank  to  fit  the  tool- 
post  of  the  lathe.  The  block  B 
slides  in  A  and  is  operated  by  the 
screw  C.  There  are  two  holes  in 
B;  the  one  parallel  to  the  slide  is 
for  a  boring  tool  and  the  one  per- 
pendicular to  the  slide  is  for 
the  turning  tool;  one  set-screw 
locks  either  tool.  To  set  the  rest 
at  the  required  angle,  it  is  neces- 
sary to  have  a  bevel  protractor  of 
some  sort,  the  setting  being  done 
from  the  faceplate  of  the  machine, 
or  from  an  arbor  which  is  between 
centers  and  the  face  D  of  the 
block  A.  This  auxiliary  rest  will 
be  found  handy  where  there  is  no  lathe  available  with  a 
compound  rest. 

New  Britain,  Conn.  W.  C.   Betz 
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QUESTIONS  ON  PRACTICAL  SUBJECTS  OF  GENERAL.  INTEREST 


BOLTS  REQUIRED  TO  JOIN  RECEIVER  PARTS 

W.  N. — What  is  the  proper  way  to  figure  the  number  and 
size  of  bolts  required  to  unite  the  flanged  halves  of  a  receiver 
over  the  spherical  part  marked  A  in  the  accompanying  illu- 
stration?   The  receiver  is  of  cast  steel  and  carries  an  internal 


pressure  of  125  pounds  per  square  inch.  In  making  calcula- 
tions, allow  12,000  pounds  per  square  inch  fiber  stress  in  the 
cast-steel  bosses  and  15,000  pounds  per  square  inch  fiber  stress 
in  the  bolts.  I  would  like  to  see  a  discussion  of  this  problem 
by  Machinery's  readers. 


A  PROBLEM  IN  "HEXING" 

H.  L.  B. — We  have  received  an  order  for  10,000  machine 
steel  plugs  like  that  shown  in  Fig.  2,  which  is  shown  in  actual 
size.    We  wish  to  tool-up  for  this  job  as  there  is  a  likelihood 


Tig.   1 


Fig. 


that  we  will  receive  similar  orders  of  10.000  lots  from  time  to 
time.  At  the  same  time  we  cannot  go  to  the  expense  of  mak- 
ing a  single-purpose  machine  unless  very  simple.  We  have 
already  the  average  machine  shop  equipment,  screw  machines, 
power  and  hand  millers,  etc.  Of  course,  we  know  that  the 
job  is  a  plain  screw  machine  proposition  as  far  as  shown  in 
Fig.  1,  but  the  phase  of  the  matter  which  is  troubling  us  is 


milling  the  hexagon  of  the  part  A.  We  want  to  do  this  eco- 
noniically  and  accurately,  although  the  presence  of  tool  marks 
on  the  finished  work  will  not  be  objectionable.  The  main  thing 
is  to  get  the  pieces  out  (luickly  and  without  a  great  expense 
for  special  fixtures,  as  competition  is  very  keen  on  this  par- 
ticular product. 


DOUBLE-PLY  BELT  DRIVE 

J.  W.  W. — I  have  the  care  of  a  belt  drive  42  feet  from 
center  to  center  of  shafts,  the  driver  being  an  18-inch  dia- 
meter, 24-inch  face  paper  pulley  and  the  driven  member  a 
48-inch  cast-iron  pulley.  A  double  belt  24  inches  wide  and 
Mj  inch  thick  connects  the  pulleys,  and  runs  at  a  speed  of 
3390  feet  per  minute,  the  smaller  pulley  running  at  720 
R.P.M.  I  have  been  unable  to  keep  the  belt  glued  together 
in  the  center  and  will  appreciate  an  expression  regarding  the 
cause  of  the  difficulty. 

A. — The  quality  of  belt  glue  and  workmanship  is  of  first 
importance  in  joining  heavy  double-ply  belts.  These  must  be 
of  the  best,  but  even  if  they  are,  the  opinion  of  power  trans- 
mission experts  is  that  a  24-inch  pulley  is  too  small  for  a 
half-inch,  double-ply  belt  to  run  successfully  without  riveting 
in  the  center. 


BROACHING  AT  THE  BOSTON  AUTO  SHOW 

The  commercial  development  of  the  broaching  machine  has 
been  coincident  with  the  development  of  the  automobile.  The 
broaching  machine  is  applied  to  the  cutting  of  square  holes  in 


Fig.   1. 


Paper  Weights  broached  at  the  Boston  Aut 
Thirty-five  Seconds  each 


gears  and  multiple  keyways  for  splined  shafts  characteristic 
of  the  design  of  gear  boxes,  etc.  The  J.  N.  Lapointe  Co.,  New 
London,  Conn.,  exhibited  one  of  its  broaching  machines  at 
the  Boston  Auto  Show,  in  operation,  broaching  samples 
similar  to  those  shown  in  Fig.  1,  which  were  given  away  to 


Fig.  2,     Showing   Dimensions   of    the   Broached    Holes   and   Spline   Ways 

be  used  as  desk  weights.  Fig.  2  gives  the  dimensions  of  the 
broached  holes  and  spline  ways.  The  samples  shown  in 
Fig.  1  were  broached  in  the  remarkable  time  of  thirty-five 
seconds  each,  including  putting  on  the  broach  and  removing 
from  the  machine. 

*     «     *  * 

Some  great  and  revolutionary  improvements  in  machinery 
or  methods  are  so  simple  that  when  demonstrated  we  wonder 
why  they  were  not  thought  of  before.  The  greatest  improve- 
ments are  often  of  the  simplest  character. 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN   METAL-WORKING    MACHINERY    AND    TOOLS 


PRATT   &  WHITNEY  HORIZONTAL 
SURFACE    GRINDER 

For  a  number  of  years  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.,  has  been  manufacturing  surface  grinders  equipped 
with  cup  wheels  wliieh  are  well  adapted  for  work  on  simple, 
plane  surfaces.  This  machine  was  not,  however,  adapted  for 
grinding  work  having  surfaces  lying  at  different  heights  or 
angles,  and   worlv   of  this  character  was  slow  and   expensive 


Fig.  1.     Front  View  of  Pratt  &  Whitney  Horizontal  Surface  Grinder 

to  handle.     Either  the  planer  type  or  tool-room  type  of  sur- 
face  grinder  has  been   used   for  such  work.     The  wheels   of 
both  types  of  machine  are  mounted  on  slides  which  provide 
either  vertical  or  horizontal  adjustment,  or  both.     The  design 
is  usually  such  that  the  wheel  has  an  unsupported  overhang, 
and   in   order  to   get   accurate   work,   the   adjustment  of   the 
slides    must    be    maintained    very 
closely.     Trouble  has  also  been  ex- 
perienced  from  wear  In  the  slides 
resulting  from  emery  dust  or  water 
getting   into   them. 

With  the  view  of  eliminating 
these  troubles  the  Pratt  &  Whitney 
Co.  has  developed  the  horizontal 
surface  grinder  shown  in  the  ac- 
companying illustrations.  This 
machine  is  adapted  for  general 
classes  of  surface  grinding,  al- 
though it  has  been  designed  par- 
ticularly for  grinding  work  with 
surfaces  lying  at  different  heights 
or  angles.  This  machine  is  equip- 
ped with  large  ^Yheels  which  are 
powerfully  driven  and  the  design 
has  been  worked  out  to  provide 
the  maximum  rigidity  and  also  to 
enable  a  liberal  supply  of  water  to 
be  utilized  during  the  grinding 
operation.  During  recent  tests  to 
which  machines  of  this  type  have 

been    subjected    in    the    factory    of  ^ 

the  Pratt  &  Whitney  Co.,  it  has  been  fully  demonstrated 
that  they  are  capable  of  handling  grinding  operations  on  sur- 
faces lying  in   different  planes,   with   great  efficiency. 

The  bed  is  very  massively  proportioned  and  internally 
braced  in  a  manner  that  insures  ample  rigidity  and  perman- 
ent accuracy.  It  is  very  compact  in  design,  the  various  units 
being  located  so  as  to  be  conveniently  accessible.  Wide  bear- 
ing surfaces  of  the  vee  and  flat  types  are  provided.    Oil  reser- 


voirs arc  located  in  the  bed  to  provide  for  automatically 
oiling  the  ways  by  means  of  rolls.  The  pan  which  surrounds 
the  rear  of  the  bed  for  collecting  the  water  and  receiving  the 
chips  is  of  liberal  proportions  and  is  easily  accessible  for 
cleaning.  The  table  is  of  heavy  construction  and  powerfully 
ribbed  to  prevent  warping  and  to  resist  torsional  strains. 
Both  the  bed  and  the  tabic  are 
scraped  perfectly  true  by  means 
of  masters,  the  table  being  slightly 
longer  than  the  bed;  and  the 
traveling  action  tends  to  keep 
these  members  perfectly  true. 
The  table  is  provided  with  guards 
at  each  end,  which,  at  all  times, 
cover  and  protect  the  bearing  sur- 
faces from  injury.  A  spacious 
water  pan  is  cast  integral  with 
the  table. 

The    table    is    provided    with    au- 
tomatic   reciprocating   motion,    any 
length    of    stroke    up    to    four    feet 
being  readily  obtainable  by  means 
of     adjustable     table     dogs.       The 
table  feed  mechanism  is  of  a  most 
efficient  and  substantial  design.     It 
is     made     in     a     simple,     compact 
unit   which   is   very   easily   accessi- 
ble.    Two  table  feeds  are  provided, 
both    of    which    are    instantly    con- 
trolled   by    means    of   a   lever    con- 
veniently  located   at   the   front   of   the   machine.     This   lever 
when  adjusted  to  the  central  station  also  serves  as  a  means 
for  stopping  the  table;    when  adjusted   to   the  upper  station 
the  slow  feed  is  engaged,  and  the  lower  station  engages  the 
fast  feed  in  a  similar  manner.     The  table  is  driven  through 
a  rack  and  pinion  vertically  located,  which  eliminates  vibra- 
tion and  prevents  "tooth-marks"  showing  in  the  work. 

The   machine   is   provided   with   both   hand   and   automatic 
horizontal   feed.     While   the  power   feeds   for  both   the   table 


.  2,     Bear   View   of   Horizontal   Surface   Grinder 

and  horizontal  wheel  movement  are  engaged  through  the 
same  trip,  the  feed  units  are  entirely  independent  of  each 
other.  This  is  very  important,  as  by  having  a  separate 
mechanism  for  each  feed  there  is  no  extra  load  thrown  upon 
the  table  feed  mechanism  when  the  wheel  feed  is  engaged, 
and  it  is  a  well-known  fact  that  when  intermittent  loads  are 
thrown  upon  the  grinding  table  it  will  invariably  show  in 
the  work. 
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The  feed  mechanism  operates  a  screw  mounted  inside  the 
hollow  arbor  upon  which  the  arm  is  mounted.  This  screw 
engages  a  nut  clamped  to  the  arm,  both  the  screw  and  nut 
being  of  liberal  proportions  and  easily  accessible.  It  will  be 
observed  that  the  feed  mechanism  is  entirely  enclosed  so  that 
It  is  impossible  for  emery  or  dirt  to  injure  it  in  any  way. 
Any  variation  of  feed  is  readily  obtainable  by  means  of  a 
ratchet  wheel  and  pawl.  The  feed  is  operative  in  either  di- 
rection and  is  governed  by  the  direction  in  which  the  pawl 
Is  engaged.  A  safety  device  is  also  provided,  which  prevents 
Injury  to  the  feed  mechanism  in  case  the  arm  should  come 
into  contact  with  the  uprights,  due  to  neglecting  to  disen- 
gage the  feed  mechanism.  The  feed,  however,  may  be  very 
accurately  governed  by  means  of  a  handwheel,  the  periphery 
of  which  is  graduated  in  thousandths;  and  the  diameter  of 
this  wheel  is  so  large  that  these  graduations  may  very  readily 


Fig.    1.     Worcester   Magnetic  Chuck  for  use  on  either  110  or 

be  observed.  The  feed  operates  at  the  end  of  each  stroke 
when  the  wheel  is  entirely  clear  of  the  work. 

The  vertical  wheel  feed  is  through  hand  only,  a  graduated 
handwheel  being  conveniently  located  on  the  front  of  the 
machine  for  this  purpose.  The  inclined  ram,  by  means  of 
which  the  wheel  is  raised  or  lowered,  is' rigidly  supported 
In  long  bearings.  The  construction  is  such  that  this  ram  is 
raised  or  lowered  by  means  of  a  heavy  screw  and  nut,  the 
screw  being  driven  through  a  worm  and  worm-wheel,  actuated 
by  the  handwheel  referred  to.  A  hardened  and  ground  plate 
is  mounted  on  top  of  the  ram,  which  engages  a  similarly 
treated  block  on  the  under  side  of  the  arm.  The  construction 
is  such  that  the  block  always  has  a  full  bearing  on  the  plate, 
irrespective  of  the  height  or  horizontal  position  of  the  wheel. 
The  ram  and  block  take  the  full  weight  of  the  arm,  which 
entirely  eliminates  backlash  in  the  mechanism.  This  is  a 
most  important  feature  and  one  directly  conducive  to  ac- 
curate work. 

A  most  important  and  original  feature  is  the  method  of 
mounting  the  wheel  in  an  arm,  which  entirely  eliminates 
the  use  of  a  slide  construction.  The  arm  has  a  perfect  fit  on 
an  arbor,  which  is  substantially  supported  upon  two  uprights, 
both  the  arm  and  the  arbor  being  proportioned  to  insure 
absolute  strength  and  rigidity.  With  this  construction,  the 
wheel  is  adequately  supported  without  overhang.  Further- 
more, it  simplifies  the  control  of  both  the  vertical  and  hori- 
zontal feeds.  It  will  be  noted  that  the  arm  has  a  liberal 
bearing  on  the  arbor,  tlie  bearing  surfaces  being  absolutely 
protected  by  means  of  wipers. 

The  spindle  is  of  tool  steel,  hardened,  ground  and  lapped, 
special  treatment  and  care  being  exercised  to  insure  the 
highest  possible  efilciency  of  this  important  member.  The 
boxes  are  made  of  bronze  and  mounted  in  conical  seats. 
They  are  made  and  located  so  as  to  be  easily  accessible  for 
adjustment,  and  are  absolutely  dust-  and  water-proof.  Extra 
precautions  have  been  taken  to  insure  proper  lubrication, 
large  self-feeding  oilers  being  provided.  The  wheel-mount  is 
self-contained  and  constructed  so  as  to  hold  the  wheel  firmly 
and  perfectly  true.  The  spindle  end  is  made  conical  and 
provided  with  a  key  for  the  accommodation  and  positive  driv- 
ing of  the  wheel-mount.  The  machine  is  designed  with  a 
view  of  using  wheels  up  to  18  inches  diameter  by  2-inch  face. 
Suitable  packing  rings,  however,  are  provided  which  permit 
the  use  of  wheels  as  thin  as  1-inch  face. 

The  wheel  spindle  drive  is  of  liberal  proportions  through- 
out, so  that  there  Is  no  question  as  to  whether  the  wheel  will 
have  sufficient  powder  for  any  requirement.     Two  speeds  are 


provided  by  means  of  a  two-step  cone,  so  that  when  the 
wheel  is  reduced  by  wear,  its  speed  may  be  increased.  The 
mechanism  for  shifting  the  belt  to  obtain  the  Increased  speed 
of  wheel  is  so  designed  that  it  also  becomes  necessary  to 
proportionately  decrease  the  table  feed.  The  wheel  is  driven 
from  a  drum,  which  Is  finished  perfectly  true,  so  that  there 
is  no  vibration. 

A  most  important  feature  in  these  machines  is  the  liberal 
and  perfectly  controlled  water  supply.  It  Is  well  known  that 
in  order  to  keep  the  wheel  free  and  prevent  clogging,  as  well 
as  to  prevent  heating  of  the  jvork,  a  liberal  supply  of  water 
is  absolutely  necessary.  The  type  of  pump  used  Is  made  and 
located  so  as  to  entirely  dispense  with  the  usual  idler  pulleys. 
It  is  capable  of  supplying  an  abundance  of  water  for  any 
condition  under  which  the  grinder  may  be  operated.  An 
exceptionally  large  water  tank  is  located  on  the  back  of  the 
machine,  where  it  is  in  an  ac- 
cessible position  so  that  it  may 
be  readily  cleaned.  This  ar- 
rangement also  permits  the  re- 
turn of  the  water  without  re- 
quiring it  be  carried  through 
pipes;  in  fact,  the  design-  is  of 
such  a  nature  throughout  as  to 
make  the  collection  of  dirt  or 
grit  in  inaccessible  places  im- 
possible. The  pipe  through 
which  the  water  is  conveyed 
to  the  wheel  is  attached  to  the 
guard  and  may  be  easily  adjusted  or  instantly  removed  as 
desired.  Both  the  table  and  wheel  are  provided  with  guards 
to  prevent  the  escape  of  the  water. 
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220  Volt  Circuits 


WORCESTER  MAGNETIC   CHUCKS 

Two  forms  of  electro-magnetic  chucks  which  are  now  being 
manufactured  by  the  Worcester  Magnetic  Chuck  Co.,  47  Her- 
mon  St.,  Worcester,  Mass.,  are  illustrated  in  Figs.  1  and  2. 
Referring  to  these  illustrations,  it  will  be  seen  that  the  faces 
of  the  chucks  are  designed  with  "holding  spots"  which  are 
made  of  steel.  These  holding  spots  are  at  the  ends  of  the 
pole-pieces  about  which  the  electro-magnetic  fields  are  wound. 
The  use  of  steel  for  this  purpose  has  two  advantages;  it  adds 


Fig.    2.     Worcester    Eound    Magnetic    Chuck 

to  the  wearing  capacity  of  the  chuck  and  also  affords  a 
stronger  magnetic  action.  As  each  pole  constitutes  an  inde- 
pendent unit,  any  accident  which  may  put  one  pole  out  of 
commission  does  not  affect  the  efficiency  of  the  other  poles. 
The  chuck  is  both  heat-  and  water-proof  and  does  not  require 
ventilation. 

Fig.  2  shows  a  round  chuck  which  is  capable  of  holding 
work  as  small  as  rings  of  I'i  inch  diameter.  Each  of  the 
electro-magnetic  coils  in  these  chucks  is  enclosed  in  a  fiber 
case  which  makes  it  impossible  to  ground  the  chuck.  The 
rectangular  chuck  (Fig.  1)  is  designed  to  hold  pieces  from 
%  inch  in  diameter  up  to  the  full  size  of  the  chuck.  This 
chuck  is  wound  for  connection  to  either  220  or  110  volt  cir- 
cuits. In  order  to  change  from  one  voltage  to  the  other,  it 
is  only  necessary  to  take  off  the  "volt  box"  on  the  side  of  the 
chuck  and  change  the  wires.  No  resistance  is  required  with 
these  chucks. 
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"NATIONAL"  HEAVY-PATTERN   FORGING 
MACHINE 

Oil  account  of  the  ^jciioral  adoption  of  Iiigh-carbon  and 
alloy  steel  in  engine  and  machine  construction,  a  grad- 
ual development  has  taken  place  in  the  design  of  machine 
tools  to  increase  tlieir  power  and  capacity.  In  the  railroad, 
automobile  and  industrial  shops,  for  Instance,  there  is  a  gen- 
eral  tendency   to  use   forged   parts   made   from   wrought  iron, 


Forging:     Machine 


similar  idHViiiiiK  iiicMibcrs,  making  the  luacliinc  much  more 
accessible.  liy  carrying  the  frame  below  the  door  line,  and 
providing  the  ribbing  illustrated  clearly  in  Fig.  4,  springing 
at  the  gap  of  the  b(>d  is  eliminated.  This  is  a  very  important 
feature  in  a  forging  machine,  because  if  the  bed  frame  is  not 
rigidly  constructed  near  the  gap,  it  weakens  the  gripping 
power  of  the  machine,  allowing  tliV  work  to  slip  and  produce 
excessive  fins  and  flashes  on  the  work.  Making  the  bed 
frame  like  the  construction  illustrated  in  Fig.  4,  which  Is 
an  inverted  view,  reduces  the  distance  between  the  front  of 
the  frame  and  the  faces  of  the  dies,  thus  enabling  the  opera- 
tor to  get  at  the  dies  and  operate  the  machine  much  more 
easily  than  would  be  possible  if  the  frame  were  built  out  In 
front  to  take  care  of  tlie  stresses  mentioned. 

Motor^Drlve  and  "Friction  Slip"  Flywheel 
One  of  tlie  many  good  features  of  this  machine  is  the 
"friction  slip"  flywheel,  which  was  described  in  the  Novem- 
ber, 1910,  number  of  Machinery.  While  this  flywheel  is 
intended  primarily  to  furnish  a 
means  for  safety  or  relief  on  the 
heading  movement,  it  also  provides 
an  element  of  elasticity  which  is 
highly  essential  between  the  motor 
and  a  machine  of  this  type.  This  is 
due  to  the  varying  strains  thrust 
upon  the  motor  by  the  gripping 
and  heading  movements,  and  espe- 
cially when  the  machine  is  acci- 
dentally "stalled"  by  cold  stock  or 
excessive  metal.  The  motor  car- 
ries a  rawhide  pinion  that  meshes 
directly  with  a  gear  bolted  to  the 
flywheel.  This  forms  a  compact 
and  simple  design,  Insures  quiet 
operation  and  eliminates  the  ex- 
cessive upkeep  incident  to  the 
chain  or  flexible  joint  drive. 


soft  steel,  high-carbon  and  alloy  steel,  to  replace  castings  of 
iron,  steel  and  malleable  iron,  due  to  the  greater  strength 
possessed  by  forged  parts,  and  also  to  the  fact  that  forgings 
last  longer  and  are  much  cheaper  when  produced  under  proper 
conditions.  The  automobile  industry  particularly  has  made  a 
great  advance  in  the  adoption  of  forged  parts  made  from 
alloy  steels,  and  heretofore  forg- 
ing machine  equipment  has  not 
had  the  capacity  or  strength  for 
making    these    parts    economically. 

The  National  Machinery  Co., 
Tlflin,  Ohio,  manufacturer  of  bolt, 
nut  and  forging  machinery,  has 
recently  brought  out  a  new  design 
of  forging  machine  which  em- 
bodies some  radical  departures  in 
its  construction.  It  has  been  de- 
signed not  only  for  handling  forg- 
ings much  more  economically  than 
machines  formerly  built,  but  will 
operate  on  high-carbon  and  alloy 
steels  with  the  same  facility  as  on 
wrought  iron  or  mild  steel.  It  is 
designed  along  lines  that  give  it  a 
higher  factor  of  safety  than  is 
customary  in  forging  machines, 
and  it  is  provided  with  reliefs  on 
the    gripping    and    heading    slides. 

Bed-frame  Construction 

Figs.  1  and  4  show  the  bed  frame  construction  which  ex- 
tends considerably  below  the  floor  line,  is  heavily  ribbed  and 
is  of  trussed  frame  section.  This  bed  frame  is  one  massive 
steel  casting  of  heavy  pattern  type  designed  to  secure  a  high 
degree  of  stiffness,  as  well  as  great  strength.  The  aim  in  de- 
signing this  frame  has  been  to  distribute  the  metal  in  the 
paths  of  the  stresses  so  as  to  overcome  the  objectionable 
-nring  prevalent  in  forging  machines  made  from  steel  beds 
of  lighter  design.     It  also  eliminates  the  use  of  tie  rods  and 


Automatic  Grip  Relief 
The  top  view  of  the  machine.  Fig.  3,  shows  the  gripping 
dies  in  their  closed  position  and  the  heading  tool  or  plunger 
just  as  it  starts  gathering  the  stock  on  the  upsetting  stroke. 
The  heading  slide  Is  actuated  by  a  crank,  while  the  gripping 
slide  is  controlled  by  two  cams,  one  effecting  the  closing  of 


Fig.  2.     "National" 


Four-inch    Heavy-pattern    Forging:    Machine    with    Direct   Motor    Drive,    the    Motor 
being   geared   directly   to   the   Friction  Slip  Flywheel 

the  dies  and  the  other  serving  to  open  the  dies.  By  employ- 
ing two  cams  for  the  operation  of  the  gripping  dies,  the  open- 
ing and  closing  movements  are  so  timed  as  to  secure  prac- 
tically the  entire  stroke  of  the  heading  tool  for  useful  opera- 
tion. This  gives  the  machine  an  unusually  large  gather- 
ing capacity,  that  is,  the  ability  to  upset  a  large  amount  of 
stock  at  one  stroke  of  the  heading  plunger.  The  double  cam 
mechanism  also  enables  the  dies  to  be  opened  wide,  and  this, 
with  the  large  gathering  capacity,  makes  this  machine  capable 
of   handling  large  and   difficult   shaped   forgings. 
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The  safety  relief  for  the  gripping  slides  as  shown  in  Fig.  3 
consists  of  a  by-pass  toggle,  the  action  of  which  is  illustrated 
In  the  diagrams  Figs.  5  and  6.  This  relief  is  so  designed  that 
but  a  small  part  of  the  gripping  pressure  or  power  is  de- 
pendent upon   the  toggle  and  spring  which   holds  the   toggle 


Fig.  3.     Top    View    of    "National"    Heavy-pattern    Forging    Machine,    showing 
Method   of  operating  the   Gripping  Mechanism   and   Heading  Slide 

in  the  normal  position,  and  does  not  relieve  the  machine  until 
the  sanii'  strains  are  secured  in  the  dies,  which  in  ordinary 
relief  designs  would  shear  the  breaker  bolt  or  pin.  This 
design  provides  for  a  powerful  gripping  action  in  the  dies  and 
also  enables  squeezing  or  swaging  operations  to  be  performed 


Fig.  4.     Steel    Bed    Casting    of    National    Heavy-pattern    Fm;;.:,    .•■;  , 
showing   the   Heavy   Under-ribbing   that   extends    below    the    1  iu^i    Liiic 

between  the  opposing  faces  of  the  gripping  dies,  as  is  illus- 
trated by  the  examples  shown  in  Fig.  7.  These  bars  range 
from  2  to  SVi  inches  in  diameter  and  were  flattened  or 
squeezed  in  a  heated  state  between  the  surfaces  of  the  dies 
In  one  operation.  The  ability  to  handle  such  squeezing 
or  swaging  operations  enables  a  wider  range  of  work  to  be 
accomplished,  and  this  feature  has  met  with  much  favor  by 
forge-shop  superintendents. 

Briefly  stated,  the  automatic  grip  relief  operates  in  the  fol- 
lowing manner:  When  a  piece  of  stock  or  other  object  be- 
comes caught  between  the  gripping  dies,  or  in  shop  vernacu- 
lar, the  operator  gets  a  "sticker"  in  the  dies,  the  gripping 


action  continues  until  the  strain  incurred  in  the  dies  ex- 
ceeds the  combined  gripping  power  derived  from  the  main 
or  fixed  toggle  and  the  by-pass  toggle,  causing  the  by-pass 
toggle  to  open  and  compress  the  relief  spring,  thus  stopping 
the  movement  of  the  gripping  slide.  The  heading  tool  or 
plunger,  however,  completes  its  full  stroke,  and  upon  the 
return  stroke  of  the  machine  the  by-pass  toggle  resets  auto- 
matically, without  any  attention  on  the  part  of  the  operator. 
This,  of  course,  eliminates  all  shutdown,  which  is  necessary 
with  the  ordinary  safety  devices,  such  as  the  breaker  bolt, 
etc.,  sometimes  provided. 

Suspended  Gripping  and  Headinjf  Slides 
Another    valuable    feature    that    has    been    incorporated    In 
this  design  of  forging  machine  is  the  suspended  type  of  head- 


Fig.  5.     Automatic    Relief    for    Grip- 
ping Slide  in  its  Normal  Position 


Automatic    Relief   in    its 
Tripped   Position 


ing  and  gripping  slides  as  shown  in  the  sectional  views  Figs. 
8  and  9.  In  this  type  of  slide  it  can  be  seen  that  the  sup- 
porting bearings  are  at  the  top  instead  of  at  the  bottom. 
This  feature  removes  the  bearings  from  the  line  of  water  and 
scale,  increases  perfect  lubrication  and  eliminates  the  causes 
of  "cutting  out,"  as  it  prevents  the  water  and  scale  from  get- 
ting in   between   the  working  surfaces.     With   the   ordinarv 


Fig.   7.     Squeeze   Jobs   or   Swaging    Operations    accomplished    between    Gripping 
Dies   of   National   Heavy-pattern    Four-inch    Forging   Machine 

type  of  slide  where  the  bearings  are  at  the  bottom,  water 
and  scale  drop  down  upon  the  ways  and  are  picked  up  by 
the  reciprocating  movement  of  the  slides,  thus  causing  fric- 
tion or  abrasion  with  attendant  wear.  This  makes  it  diflScult 
to  maintain  alignment.     Figs.  7  and  8  also  show  the  wedge 
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construction  buck  of  the  side  liners  on  the  heading  and  grip- 
ping slides.  With  this  construction  shimming  can  be  added 
wiien  needed  without  removing  the  slides  or  liners,  thus 
providing  an  easy  means  of  maintaining  a  snug  contact  be- 
tween the  slides  and  liners,  and  preserving  perfect  alignment. 
Mlacellaneous  Features 
The  slide,  toggle  and  shaft  bearings  are  of  especially  large 
area  and  a  special  effort  has  been  made  to  minimize  the  wear 


Machinery 


Fig.  8.     Sectional    View    showing    "Suspended"    Type    of    Gripping    Slide    and 

Method  of  lining  and  gihbing 
Fig.  9.     Sectional    View    showing    "Suspended"    Type    of    Heading    Slide    and 

Method  of  lining  and  gihbing 

by  facilitating  lubrication.  Large  oil  boxes  provided  with 
covers  furnish  a  means  of  lubricating  the  slides  and  main 
shaft,  and  oil  cups  with  connecting  ducts  take  care  of  the 
bottom  toggle  bearings  and  the  suspended  slides,  thus  elimi- 
nating the  source  of  the  greatest 
trouble  in  the  lubrication  of  forg- 
ing and  upsetting  machines.  This 
new  heavy-pattern  forging  ma- 
chine is  built  in  sizes  ranging 
from  2-  to  5-inch  capacities,  but 
due  to  the  larger  movement  and 
greater  strength  of  this  design,  the 
range  of  all  sizes  is  increased  so 
that  they  will  safely  handle  any 
forge-shop  work  that  has  been 
taken  care  of  on  so-called  6-inch 
machines,  and  various  smaller 
sizes.  A  5-inch  "National"  ma- 
chine will  easily  handle  work  that 
has  heretofore  been  only  possible 
on  a  regular  6-inch  machine.  A 
number  of  these  4-inch  machines 
have  been  supplied  to  the  automo- 
bile trade  for  use  on  high-carbon 
and  alloy  steels,  and  have  been 
viewed  with  interest  by  shop  man- 
agers and  superintendents  when  in 
operation  in  the  shop  of  the  manu- 
facturers where  demonstrations 
are  made  at  the  completion  of  each  machine. 


manufacturing  a  machine  of  this  type  for  several  years,  but 
the  present  design  has  been  Improved  in  many  ways.  Among 
these  improvements  may  be  mentioned:  The  control  has 
been  centralized  to  facilitate  convenience  in  operation;  all 
gears  are  of  steel  and  the  bevel  gears  are  planed  to  a  theo- 
retically correct  outline;  self-oiling  bearings  are  used  which 
are  provided  with  phosphor-bronze  bushings;  all  clutches, 
gears  and  other  moving  parts  are  thoroughly  incased;  and 
precision  micrometer  dials  are  provided  which  can  be  set 
back  to  zero  from  any  position. 

The  bed  is  of  deep  section  and  well  ribbed  to  provide 
adequate  rigidity  without  the  use  of  any  special  foundation. 
Chip  chutes  are  provided  which  carry  the  chips  and  dirt 
away  to  the  rear  of  the  machine.  The  head  and  outer  sup- 
port are  raised  and  lowered  simultaneously  by  means  of  a 
rapid  power  traverse,  by  hand  or  by  the  feeds,  the  elevating 
screw  being  suspended  from  a  ball  bearing  at  the  top  in 
order  to  avoid  buckling.  Automatic  safety  trips  are  provided 
at  both  extremes  of  the  travel.  The  spindle  is  driven  by  two 
long  keys  and  slides  in  a  sleeve  with  a  phosphor-bronze 
bearing,  which  is  tapered  to  provide  compensation  for  wear. 
The  thrust  is  taken  on  a  ball  bearing.  The  quick  advance 
and  return  turnstile  is  placed  at  the  front  of  the  head  where 
it  is  within  easy  reach  of  the  operator.  The  sleeve  surround- 
ing the  spindle  is  so  designed  that  the  spindle  is  held  in 
perfect  alignment  regardless  of  wear. 

The  table  is  of  heavy  construction  and  is  scraped  so  that 
it  is  absolutely  square  with  the  spindle.  It  is  provided  with 
an  oil  channel  running  all  the  way  around  and  has  auto- 
matic safety  trips  at  either  extreme  of  its  movement.  The 
feed  mechanism  is  enclosed,  all  of  the  feed  gears  being  of 
steel.  The  changes  are  made  by  means  of  two  handles  at 
the  front  without  the  necessity  of  stopping  the  machine.  A 
safety  friction  device,  which  is  adjustable  from  the  outside, 
prevents  the  possibility  of  damage  to  the  feed  mechanism. 
The  rates  of  feed  are  given  on  a  metal  feed-plate  and  are 
the  same  for  the  spindle,  table  and  saddle  or  head,  so  that 
the  selection  of  the  proper  feed  is  made  by  means  of  only 
one  handle.  This  makes  it  impossible  to  get  any  but  the 
desired  movement.  The  direction  of  the  feed  reverses  when 
the  spindle  is  reversed  and  stops  when  the  spindle  is  stopped. 


FOSDICK  BORING,   DRILLING   AND 
MILLING   MACHINE 

The  No.  0  horizontal  boring,  drilling  and  milling  machine 
shown  in  this  connection  is  a  product  of  the  Fosdick  Ma- 
chine  Tool    Co.,   Cincinnati,   Ohio.     This   company    has   been 


,    0    Combination   Boring,    Drilling   and    Milling   Machine 

An  independent  feed  reverse  lever  is  provided  and  power 
rapid  traverse  for  all  members  of  the  machine  is  always  in 
the  opposite  direction  to  the  feed. 

The  drive  is  direct,  so  that  no  countershaft  is  required, 
and  the  machine  is  equipped  with  a  direct  reading  index  over 
the  speed-changing  handle  which  gives  the  revolutions  per 
minute  of  the  spindle.  An  overtake  clutch  keeps  the  ma- 
chine running  at  a  reduced  speed  while  making  changes,  so 
that   any   possible   shock   is   reduced   to   a   minimum.     A   re- 
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verse  mechanism  is  embodied  in  the  (onstnictloii  and  is 
operated  by  a  lever  located  at  the  front  of  the  machine.  All 
levers  are  secured  by  latches.  Motor  drive  may  be  added 
to  this  machine  at  any  time,  a  five-horsepower  constant-speed 
motor  of  the  reciuired  speed  being  suitable  for  this  purpose. 
The  principal  dimensions  of  the  machine  are  as  follows: 
Traverse  of  the  spindle,  26  inches;  vertical  adjustment  of 
the  head  on  the  column,  251^  inches;  maximum  distance  from 
the  table  to  the  center  of  the  spindle,  26  inches;  cross  travel 
of  the  table,  30  inches;  longitudinal  travel  of  the  table,  32 
inches;  number  of  feeds,  18;  range  of  feeds,  0.004  to  0.396 
Inch;  approximate  net  weight,  8500  pounds. 


4Vi  inches  tliick  and  measures  28  Inches  from  front  to  back 
by  26  inches  right  to  left.  The  total  weight  of  the  press 
is   about   26,200   pounds. 


FERRACUTE  SINGLE-ACTION  PRESS 

The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  has  recently 
brought  out  a  line  of  throated,  single-action  power  presses 
which  are  made  in  sizes  capable  of  exerting  pressures  of 
100,  150  and  200  tons.  These  machines  are  built  with  either 
a  heavy   flywheel  or  gearing,  the   flywheel   type  being  shown 


Ferracute  Single-action  Power  Press  equipped  with  a  Pin  Clutch 

in  the  illustration,  which  shows  a  machine  capable  of  exert- 
ing a  pressure  of  150  tons. 

The  shaft  of  this  machine  is  a  high-carbon  steel  forging 
which  is  614  inches  in  diameter  at  the  journals  and  714 
inches  at  the  crank.  The  hole  through  the  bed  is  oblong  in 
shape,  being  20  inches  from  front  to  back  and  18  inches 
from  right  to  left.  The  distance  between  the  columns  is 
32  inches  and  the  throat — from  the  center  of  the  ram  back 
to  the  frame — is  15  inches.  The  height  from  tlie  bed  to  the 
ram  when  at  the  top  of  its  stroke  and  adjustment  is  21 
inches;  the  stroke  of  the  ram  is  3  inches  and  the  maximum 
adjustment  of  the  ram  4  inches.  Machines  can  be  built  with 
different  lengths  of  stroke  to  meet  the  requirements  of  indi- 
^i^'.l'al  cases.  The  flywheel  is  55  inches  in  diameter  by  10 
iiu  Ins   face  width   and   weighs  2600   pounds.     The  bolster  is 


POTTSTOWN  AUTOMATIC   VALVE 
MACHINE 

The  illustration  shows  a  semi-automatic  4-inch  valve  tap- 
ping, reaming  and  seating  machine  which  has  been  brought 
out  by  the  Pottstown  Machine  Co.,  Pottstown,  Pa.  It  is  in- 
tended for  finishing  semi-steel  valve  bodies,  pieces  with 
flanged  or  threaded  ends,  split  return  bends  and  similar  work 
which  requires  two  or  three  operations  in  one  chucking. 
The  machine  is  of  heavy  construction,  which  gives  such 
rigidity  that  any  possibility  of  the  work  shifting  while  the 
machine  is  in  operation  is  practically  eliminated.  Eight 
spindles  are  provided,  either  or  all  of  which  can  be  used 
according  to  the  work  on  which  the  machine  is  engaged. 
The  turret  is  revolved  and  indexed  by  means  of  a  pneu- 
matic cylinder.  This  turret  has  four  sides,  each  01 
which  is  provided  with  chucks,  the  work  in  three  of 
the  chucks  being  operated  upon  while  a  piece  is 
being  set  up  in  the  fourth.  The  first  operation  is 
performed  on  the  work  at  the  left-hand  side  of  the 
turret,  where  the  three  roughing  tools  enter  the  valve 
and  remove  all  scale  surfaces.  The  work  is  then 
carried  to  the  second  position,  where  the  finishing 
tool  at  the  rear  (which  does  not  show  in  the  illustra- 
tion) comes  into  action.  Two  spindles  are  provided 
in  this  position — one  horizontal  and  one  vertical — 
for  finishing  either  straight  through  or  angle  valves. 
After  the  work  has  been  carried  to  the  third  position, 
two  facing  tools  come  into  action  which  finish  the 
male  and  female  members.  The  turret  then  moves  to 
the  fourth  position  where  the  finished  valve  is  re- 
moved and  a  fresh  casting  mounted  in  its  place. 

On  the  right-hand  side  there  is  an  additional  wrist 
plate,  cam  and  lever  mechanism.  This  is  the  tapping 
side  of  the  machine.  It  is  possible  to  throw  the  auto- 
matic reversing  mechanism  out  of  commission  and 
make  the  spindles  rotate  in  one  direction  only,  thus 
permitting  finish-facing  tools  to  be  mounted  in  these 
spindles  for  machining  flanged  work.  The  machine 
is  shown  operating  in  this  manner  in  the  illustration. 
By  disconnecting  the  wrist  plate,  placing  lead-screws 
on  the  spindles  and  putting  the  reversing  mechanism 
into  commission,  the  machine  is  made  ready  for 
operations  on  tapped  openings. 

The  turret  is  held  and  indexed  by  means  of  a  sub- 
stantial latch  bar  and  is  further  supported  by  an 
automatic  locking  device  which  holds  it  securely  to 
the  main  frame  of  the  machine.  This  arrangement 
insures  absolute  alignment  and  accurate  work.  The 
turret  may  be  revolved  without  the  tools  coming  into 
.,  operation  as  long  as  the  cam  trip  is  not  pressed  down. 

'   '  After  the  work  has  been  placed  in  the  chuck  and  the 

turret  moved  to  its  first  position,  the  machine  passes 
through  the  cycle  of  operations  which  is  necessary  to 
finish  the  piece.  After  the  tools  have  been  set,  there 
is  nothing  further  to  be  done  except  to  take  out  the 
finished  work  and  replace  it  by  a  new  blank. 

The  adjustments  are  adequate  for  the  range  of  the  machine 
from  the  largest  to  the  smallest  sizes  of  work.  In  order  to 
secure  rigidity,  the  chucks  are  provided  with  right-  and  left- 
hand  screws  that  are  coupled  in  the  center  by  a  sleeve;  this 
sleeve  receives  the  two  ends  of  the  screws  which  are  ma- 
chined to  fit  it.  The  action  of  the  wrench  on  one  end  of  these 
screws  is  to  tighten  the  jaws  on  the  work,  causing  them  to 
separate  slightly  in  the  middle  and  come  up  solidly  at  either 
end  of  the  chuck.  No  dependence  is  placed  on  a  bracket 
or  collar  to  provide  the  necessary  rigidity.  Consequently, 
when  the  work  is  fastened  In  the  chuck,  it  is  practically  as 
solid  as  the  turret  itself. 

Solid  taps  are  used,  the  tap.s  being  fed  in  by  adjustable 
lead-screws.      In    order   to   facilitate   gaging,   the   leader   nuts 
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are  castellntod  and  the  use  of  a  spriiiK  latch  enables  the  nuts 
to  be  revolved  from  one  notch  to  another  to  regulate  the 
depth  of  thread.  The  lead-screws  are  reinovable  and  can  be 
readily  ehauKed  for  different  pitches.  The  taps  are  started 
autoniatieally  by  the  eam-shart,  but  the  revt^rsiuK  is  done  by 
a  stop  carried  on  the  reversing  disk.  Any  depth  of  thread 
can  be  cut  by  simply  adjusting  these  stops.  The  variation 
In  the  thread  is  adjusted  by  the  lead-screws  as  explained. 

The  four-sided  turret  used  on  this  machine  enables  the 
work  to  be  brought  close  to  the  operator,  and  thus  greatly 
facilitates  chucking.  Tlie  simplicity  of  the  method  of  setting 
up  the  machine  for  different  jobs  is  also  a  material  advan- 
tage. In  starting  on  a  piece  of  work,  the  turret  can  be  moved 
back  and  forth  to  the  different  tools  so  that  all  testing  and 
gaging  may'  be  done  on  the  first  piece.  The  ability  of  the 
machine  to  perform  the  third  operation  described  in  the  cycle 
is  also  a  valuable  feature.  For  machining  globe  valve  bodies, 
roughing  tools  may  be  used  to  remove  the  surplus  stock  and 
for  rough-reaming,  while  finishing  tools  are  used  for  ac- 
curately finishing  all  of  the  openings  at  a  single  cliucking. 
When  handled  in  this  way,  the  work  will  be  more  accurate 
and  the  tools  will  last  longer. 

All  gears  used  in  this  machine  are  made  of  either  cast  or 
forged  steel  with  cut  teeth.     All  of  the  clutches  are  made  of 


RACINE   PORTABLE   ELECTRIC    GRINDERS 

The  Racine  Electric  Co.,  Uacine,  Wis.,  with  sales  offices  In 
the  Matthews  nuilding,  Milwaukee,  Wis.,  is  now  manufac- 
tufing   the  portable  electric  grinders  shown   in   Figs.   1   to  4. 


Pottstown  Machine  for  tapping,   reaming  and  seating  Valves 

hardened  tool  steel  and  the  spindles  are  of  a  special  steel 
which  is  particularly  adapted  for  this  purpose.  The  spindles 
are  provided  with  taper  bushings  for  taking  up  wear.  All  of 
the  bearings  are  of  ample  proportions  and  provided  with  oil 
grooves  to  facilitate  lubrication.  The  hand  levers  which 
govern  the  various  movements  of  the  machine  are  conven- 
iently placed   for  the  operator.     The  floor  space  occupied  is 


Fig.  2.     Grinding   a   Milling   Cutter    with    the    Racine   Toolpost    Grinder 

Referring  to  these  illustrations,  it  will  be  seen  that  one  of 
these  tools  is  intended  for  grinding  lathe  centers  while  in 
position  and  that  the  other  is  a  toolpost  grinder.  The  illus- 
trations show  several  uses  to  which  this  grinder  can  be  put. 
Fig.  1  shows  the  method  of  using  the 
lathe  center  grinder,  the  operation  being 
obvious  to  any  mechanic  without  requiring 
a  detailed  description.  It  is  merely  neces- 
sary to  place  the  grinder  at  the  proper  an- 
gle in  the  toolpost  and  drive  the  lathe  and 
grinder  in  opposite  directions.  In  this  way, 
lathe  centers  can  be  ground  in  far  less 
time  than  it  takes  to  remove  them  from  the 
machine,  draw  the  temper  and  true  them 
in  the  ordinary  manner.  The  grinder  is 
equipped  with  a  3%  by  ^2  inch  wheel  and 
the  spindle  runs  in  adjustable  bearings. 
The  motor  develops  1/6  horsepower  and 
drives  the  wheel  at  6000  revolutions  per 
minute.  This  grinder  is  adapted  for  use 
in  any  standard  sized  lathe  and  can  be  used 
for  large  internal  and  external  work  in 
addition    to    grinding   centers. 

Figs.  2  to  4  show  another  portable 
electric  grinder  of  this  company's  manu- 
facture engaged  on  three  typical  operations. 
In  Fig.  2,  the  grinder  is  shown  sharpening 
a  cutter  while  in  place  on  the  milling- 
machine  arbor.  Used  in  this  way,  the  tool 
is  capable  of  producing  very  accurate  re- 
sults and  saves  the  time  necessary  to  take  the  cutter  off  the 
machine  and  set  it  up  on  a  tool  grinder.  Fig.  3  shows  the 
grinder  engaged  upon  internal  work.    For  this  purpose,  wheels 


Fig.  1.     Method  of  using  Racine  Lathe  Center  Grinder 

9  feet  6  inches  by  6  feet  1  inch  and  the  weight  of  the  ma- 
chine is  20,800  pounds.  During  a  recent  test,  the  machine 
turned  out  2-inch  semi-steel  valve  bodies  at  the  rate  of  twenty 
per   hour. 


Fig.  3.     Racine  Toolpost    Grinder   engaged   on  Internal  Work 

ranging  from  %  inch  to  2  inches  in  diameter  can  be  used, 
and  for  very  small  work  an  extension  is  furnished.  For 
work  on  which  a  very  smooth  surface  is  necessary,  oil-stone 
wheels  can  be  used.  In  Fig.  4  it  will  be  seen  that  the  grinder 
is  mounted  in  the  toolpost  of  a  shaper  and  is  engaged  in 
grinding  a  plane  surface.  Many  dies  and  other  hardened 
pieces  warp  slightly  during  the  heat-treatment,  and  by  using 
the  grinder  in  this  way,  a  convenient  means  of  eliminating 
such  errors  is  provided. 
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Tlie  following  gives  a  brief  description  of  the  construction 
of  the  motors  used  to  drive  these  tools.  The  armature  is 
built  up  of  thin  laminations  of  steel  and  is  pressed  onto  a 
steel  shaft  whicli  has  been  ground  to  an  accurate  finish. 
The  windings  are  of  double  silk-covered  wire  and  are  thor- 
oughly impregnated  with  insulating  varnish.  The  commu- 
tator is  built  up  from  twenty-four  hard-drawn  copper  seg- 
ments sfparated  by  mica  insulations.     The  brushes  are  made 


Fig.  4.     Grinding  a  Plane  Surface   with   the   Racine  ToolpoBt   Grinder 

of  carbon  and  provided  with  means  for  automatic  adjustment. 
The  armature  spindle  bearings  are  lined  with  babbitt  of  a 
special  mixture  adapted  for  high  speed;  after  the  babbitt 
lining  has  been  put  in  the  bearings,  the  motor  casing  is 
chucked  in  a  screw  machine  and  the  bearings  are  reamed, 
burnished  and  faced.  By  this  method  perfect  alignment  of 
the  bearings  is  insured.  The  motors  are  "universal"  in  that 
they  are  capable  of  operating  on  either  alternating  or  direct 
current  of  100  to  130  volts. 


side  of  the  center  of  the  column  to  allow  a  long  central  shaft 
to  be  used  in  the  head  saddle  and  also  to  bring  the  spindle 
more  nearly  in  line  with  the  center  of  the  column.  The  head 
is  graduated  for  angular  setting  and  can  be  swung  through 
a  complete  circle. 

The  spindle  is  provided  with  twenty-one  speeds  and  the 
(|uick  advance  and  return  mechanism  has  two  handles,  either 
of  which  instantly  engages  or  disengages  the  feed.  The  feed 
mechanism  is  of  novel  design.  A  dial  plate  is  provided  on 
the  feed  shaft  and  makes  one-quarter  of  a  revolution  for 
each  revolution  of  the  shaft,  the  movement  of  the  dial  being 
provided  by  means  of  planetary  gearing  and  a  pinion  cut 
directly  on  the  feed  shaft.  A  fixed  dog  on  the  dial  plate  acts 
upon  a  lever  and  stops  the  feed  automatically.  There  are 
eight  changes  of  feed — four  in  a  series — which  are  operated 
liy  the  small  handle  on  the  left-hand  side  of  the  feed  shaft, 
the  number  of  feeds  being  multipli<>(l  by  the  horizontal  handle 
above  the  handwheel. 

The  initial  driving  and  speed  mechanism  is  located  at  the 
rear  of  the  arm  girdle  which  simplifies  the  construction. 
The  back  gears  are  of  the  automobile  transmission  type, 
three  changes  being  provided  by  means  of  the  small  lever 
at  the  front  of  the  girdle  which  shifts  the  gears.  The  tap- 
ping, starting,  stopping  and  reversing  mechanism  is  of  the 
friction  type  described  in  connection  with  one  of  this  com- 
pany's drills  which  was  shown  in  the  "New  Machinery  and 
Tools  Section"  of  the  November,  1911,  number  of  Machinery. 
This  mechanism  is  operated  by  the  long  telescopic  lever 
which  is  always  within  reach  of  the  workman.  All  of  the 
gearing  is  completely  enclosed  and  runs  in  oil. 

The  speed  variator  is  of  the  well-known  tumbler  type;  It 
has  seven  changes,  and  by  means  of  a  self-releasing  overtake 
clutch  the  machine  is  run  at  the  slowest  speed  when  making 
changes  in  order  to  decrease  the  momentum  and  consequent 
shock  as  far  as  possible.  All- of  the  gears  are  hardened  and 
the  teeth  are  of  the  20-degree  involute  pointed  form  to  give 
added  strength  and  to  insure  easy  engagement.  The  pulley 
shaft  has  an  annular  ball  bearing  to  reduce  friction  which 
would  otherwise  be  very  pronounced  owing  to  the  heavy 
lateral  belt  pull.  All  high-speed  bearings  are  lined  with 
removable  bronze  bushings  and  ball  bearings  are  provided  at 
points   whore   the   service   is   severe.      Machines   of   this   type 


DRESES   SIX-FOOT   UNIVERSAL   RADIAL 
DRILL 

The  si.\-foot  universal  radial-  drill  illustrated  herewith 
a  product  of  the  Dreses  Machine  Tool  Co.,  Cincinnati,  Ohio 
Referring  to  the  illustration,  it  will  be  seen 
that  the  base  is  high  and  is  provided  with 
an  oil  groove  running  all  the  way  around 
it.  The  oil  drains  into  this  groove  which 
carries  it  away  to  a  reservoir  under  the 
table.  The  outer  column  swings  on  a  fixed 
inner  column  and  both  are  made  of  par- 
ticularly large  size  at  the  lower  end  to  pro- 
vide for  the  application  of  a  roller  bearing 
which  supports  the  outer  column.  The 
inner  column  also  carries  an  annular  ball 
bearing  at  the  top  to  insure  an  easy  move- 
ment of  the  arm. 

The  arm  is  double  webbed  and  strongly 
ribbed,  and  a  shoe  attached  to  the  saddle 
and  fitting  between  the  two  faces  of  the 
arm  combines  them  into  a  solid  box  section 
when  the  saddle  is  clamped.  The  arm  is 
lowered  at  twice  the  speed  at  which  it  is 
raised,  and  automatic  knockouts  are  pro- 
vided at  either  extreme  of  the  travel.  One  of  the  special 
features  of  this  machine  consists  of  the  design  of  the  arm 
girdle.     The  socket  which  receives  the  arm   is  offset  to  one 


Dreses  6-foot  tlniversal  Radial  Drill 

are  built  in  four-,  five-  and  six-foot  sizes  and  are  furnished 
with  cone,  motor  or  speed  variator  drives  to  meet  the  require- 
ments of  different  shops. 
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DIAMOND   FACE   GRINDING   MACHINE 

The  grinding  nmeliinc  shown  in  the  accompanying  illus- 
trations is  a  recent  product  of  the  Diamond  Machine;  Co., 
Providence,  R.  I.,  and  is  particularly  adapted  for  grinding 
railway  locomotive  guide  bars.  By  using  the  face  of  the  30- 
inch  ring  wheel  with  which  this  machine  is  equipped,  the 
entire  surface  of  the  guide  is  ground  at  each  traverse  of  the 
table.  The  machine  is  also  well  suited  for  a  variety  of  heavy 
surface  grinding  operations. 

One  of  the  most  interesting  features  of  this  machine  is  the 
method   by   which    the   reciprocating   motion    of   the   table   is 


driving  shall,  this  pulley  being  driven  from  the  intermediate 
shaft  by  means  of  an  open  b(?lt.  This  pulley  drives  the 
spiral  cam  at  its  right-hand  side  by  means  of  friction.  When 
the  tripping  dogs  come  into  action,  the  cam  is  released  and 
carried  through  one-half  revolution.  During  this  movement 
the  cam  pulls  over  the  lever  which  shifts  the  driving  belts 
in  the  same  way  as  on  an  ordinary  planer  drive.  By  this 
arrangement  the  shock  of  shifting  is  not  felt  by  the  table, 
and,  at  the  same  time,  the  operation  of  the  mechanism  is 
absolutely  positive.  The  table  drive  is  direct  through  a  four- 
shaft  reducing  train. 

The  bed   "(   11m-   iiKirliim    i     of   ii,.i\;,    r, instruction   and   in- 


Fig.   1.     Front  View  of  Diamond  Face   Grinding  Machine 

obtained.  The  arrangement  is  similar  to  the  familiar  form 
of  planer  belt  shifting  mechanism,  but  has  been  modified 
to  adapt  it  for  use  on  a  grinding  machine.  A  three-step  cone 
pulley  fastened  to  the  rear  end  of  the  spindle  transmits  power 
to  an  intermediate  shaft  on  the  right-hand  side  of  the  ma- 
chine. From  this  intermediate  shaft  the  drive  is  carried 
bacli    to    the    left-hand    side    of    the    machine    by    means    of 


Fig.  2.     Left-hand  Side  of  Grinding  Machine 

two-inch  open  and  crossed  belts,  which  pass  through  the 
column  to  the  table  driving  shaft.  A  detail  of  this  construc- 
tion is  shown  in  Fig.  3,  where  it  will  be  seen  that  two  loose 
pulleys  are  arranged  at  each  side  of  a  tight  pulley.  So  far 
the  arrangement  is  similar  to  the  planer  drive,  the  distinctive 
feature  lying  in  the  fact  that  the  dogs  do  not  carry  the  shift 
of  the  belt  but  merely  actuate  the  shifting  mechanism.  For 
this  purpose  a  fourth  pulley  is  loosely  mounted  on  the  table 


ternally  ribbed  to  give  sufficient  stiffness  to  prevent  the 
slightest  vibration  when  the  machine  is  engaged  upon  heavy 
work.  The  ways  are  of  ample  proportions,  a  vee  being  used 
at  the  front  and  a  flat  bearing  at  the  rear.  The  column  is 
of  the  same  form  of  ribbed  construction  as  the  bed,  to  which 
it  is  securely  bolted.  The  table  has  five  T-slots  planed  from 
the  solid  metal,  and  large  runways  are  provided  for  drain- 
ing away  the  water  which  is  supplied  to  the  wheel.  The 
weight  of  the  wheel-head  is  borne  by  the  column  ways,  but 
its  alignment  is  preserved  by  means  of  narrow  inner  ways. 
These  ways  have  a  taper  gib  and  any  play  is  taken  up  by 
means  of  a  powerful  spring.  The  machine  may  be  arranged 
for  belt  drive  from  an  overhead  countershaft,  for  motor 
drive  through  a  belt  to  the  spindle,  or  for  direct-connected 
motor  drive. 

The  spindle  Is  of  0.50  per  cent  carbon  machine  steel  and 
runs  in  phosphor-bronze  bushings  which  are  cast  in  halves 
and  provided  with  means  for  adjustment. 
These  bearings  are  of  ample  size  to  insure 
permanent  alignment.  The  thrust  load  is 
carried  by  a  ball  thrust  bearing,  and  any 
end  play  which  may  develop  is  taken  up  by 
threaded  collars.  The  wheel  chuck  is  made 
of  cast  iron  and  carefully  turned  to  insure 
perfect  balance.  The  body  of  the  chuck  is 
tapered  on  the  outside  and  slotted  so  that 
it  may  be  compressed  by  a  steel  ring, 
which  is  drawn  up  on  the  taper  by  bolts  to 
give  the  chuck  a  secure  grip  on  the  wheel. 
A  backing  plate,  which  is  adjusted  by 
means  of  studs,  brings  the  wheel  forward 
as  it  wears,  and,  in  addition  to  serving  this 
purpose,  it  affords  additional  support.  A 
feature  of  this  method  of  holding  a  ring 
wheel  is  that  a  narrow  wheel,  which  removes  the  stock  with 
less  drag  and  heating,  may  be  safely  used. 

Another  feature  of  this  machine  is  the  provision  for  con- 
trol from  either  the  front  or  rear.  This  saves  the  time  that 
is  lost  by  the  operator  in  walking  around  the  machine  or 
leaning  over  to  watch  the  progress  of  the  work.  The  cus- 
tomary procedure  on  work  requiring  a  relatively  long  time 
for  grinding  is  for  the  operator  to  place  the  work  in  position 
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and  adjust  the  dogs  for  the  required  travel.  He  then  goes 
around  to  the  rear  of  the  machine  while  the  grinding  i3 
being  done.  Without  the  provision  of  control  at  the  rear  of 
the  machine,  it  would  be  necessary  to  walic  around  to  the 
front  in  order  to  stop  the  machine.  The  automatic  feed  is 
located  at  the  rear  of  the  machine,  as  this  is  the  normal 
position  for  the  operator  when  using  this  device.  When  two 
machines  are  used,  they  are  usually  placed  back  to  back 
so  that  one  operator  can  control  both  of  them.  The  front  and 
rear  spindle  bearings  are  lubricated  by  the  ring-oiling  system 
and  the  ways  are  grooved  to  facilitate  oil  travel.  Oil  pockets 
with  broad  rollers  arc  also  provided  in  the  bed  to  insure 
efficient  lubrication. 

In  face  grinding  the  provision  of  an  adequate  supply  of 
water  for  the  wheel  is  of  particular  importance.  The  water 
performs  three  functions:  it  keeps  the  wheel  clean  so  that 
it  will  cut  freely  at  all  times,  it  keeps  the  work  cool  and 
settles  the  dust.  In  order  to  provide  an  ample  supply  of 
water,  this  grinder  is  equipped  with  a  centrifugal  pump 
which  Is  driven  from  the  spindle  by  means  of  a  cone  pulley 
and  belt.  The  stream  of  water  is  delivered  diagonally  onto 
the  wheel,  and  the  amount  supplied  can  be  adjusted  to  meet 
the  requirements  of  different  classes  of  work.  It  has  already 
been  mentioned  that  runways  are  provided  in  the  table  to 
carry  away  the  water.     These  runways  deliver  it  to  troughs 


Gnnding   Machine 


under  the  table  from  which  the  water  flows  into  a  settling 
tank  where  the  emery  and  metal  dust  is  removed.  The 
clean  water  flows  back  to  the  main  tank  where  it  is  ready 
to  be  delivered  to  the  wheel  as  required.  Water  guards  are 
fastened  to  the  ends  of  the  table  and  cover  the  ways  at  all 
times.  A  guard  is  also  placed  on  the  left-hand  side  of  the 
machine;  this  guard  is  close  to  the  hood  and  in  front  of  the 
rear  control,  thus  completely  preventing  the  water  being 
splashed  onto  the  operator.  The  main  water  guard  is  located 
on  the  right  of  the  machine  and  catches  all  water  that  is 
thrown  off  by  the  wheel.  This  guard  empties  into  a  water 
trough. 


DOWD  "NO-TACK"  SKETCHING   BOARD 

An  entirely  new  idea  in  the  way  of  a  drawing  or  sketching 
board  is  being  placed  on  the  market  by  Albert  A.  Dowd, 
Bridgeport,  Conn.,  and  the  illustration  shown  herewith  gives 
a  general  idea  of  its  appearance.  This  board  was  primarily 
designed  for  the  use  of  estimators,  engineers,  chief  drafts- 
men, and  tool  designers,  but  it  is  also  very  convenient  for 
others  having  occasion  to  make  small  drawings  or  free-hand 
sketches.  A  notable  feature  of  the  board  is  its  freedom  from 
obstructions  of  any  kind,  no  thumb-tacks  being  necessary  to 
hold  the  paper  in  position.  This  point  will  be  appreciated 
by  those  using  the  ordinary  type  of  small  drawing  board  in 
which  the  protruding  thumb-tack  heads  are  a  great  nuisance, 
giving  continual  trouble  by  interfering  with  the  free  use  of 
the  T-square  and  triangles.  No  T-square  is  needed  for  this 
board,  as  the  mahogany  straightedge  along  the  left-hand  side 
is  trued  up  along  its  inner  side  so  that  a  large  triangle  may 
be  placed  against  it,  and  used   in  place  of  the  T-square.     It 


will  be  noted  by  referring  to  the  illustration,  that  the  straight- 
edge extends  far  enough  below  the  end  of  the  paper  to  insure 
a  good  bearing  for  the  triangle,  even  when  work  is  being 
done  at  the  extreme  lower  edge. 

The  board  is  made  in  one  size  only,  for  drawings  9  by  12 
inches  or  smaller,  and  the  paper  is  carried  on  a  roll  under- 
neath the  upper  end  of  the  board  or  it  may  be  used  in  small 
sheets  if  desired.     Space  is  provided  to  accommodate  a  flfty- 


Dowd   "No-Tack"   Drawing  Board  for  making   Rapid   Sketches 

yard  roll  of  paper.  When  it  is  used  in  the  roll,  the  paper  is 
pulled  up  through  the  spring  actuated  wing  at  the  top  of  the 
board  and  drawn  down  across  it  and  through  the  slot  at  the 
bottom,  where  there  is  another  wing  similar  to  that  above. 
Rubber  disks  are  inserted  in  the  edges  of  these  wings  and 
they  hold  the  paper  in  such  a  way  that  it  may  be  stretched 
as  tightly  as  a  drum-head.  The  convenience  of  the  board  and 
the  rapidity  with  which  drawings  and  sketches  may  bo  made 
upon  it  are  points  which  will  find  favor  with  those  using  it. 


INDUSTRIAL   PEN    LIFTER 

The  Industrial  Instrument  Co.,  Foxboro,  Mass.,  has  just 
perfected  a  new  attachment  for  use  on  the  recording  meters 
of  its  manufacture.  This  attachment  is  styled  an  automatic 
release  pen  lifter  and  is  illustrated  herewith.  It  is  a  simple 
device  consisting  of  a  strip  of  German  silver  pivoted  on  a 
holder,  which  is  secured  by  one  of  the  screws  that  holds  the 
chart  disk.  By  exerting  a  slight  pressure  on  a  small  lever, 
this  strip  of  German  silver  is  raised  and  lifts  the  pen  out  of 
contact  with   the   chart.     The  lifting   device   is   held   up   by 


Pen  Lifter  for  use   on  Industrial  Eecording   Gages  and  Meters 

friction,  so  that  both  of  the  operator's  hands  are  left  free 
to  remove  the  chart  and  place  a  fresh  one  in  its  place.  Wten 
the  door  of  the  meter  is  closed,  the  pen  arm  is  automatically 
released  and  the  pen  returns  to  its  marking  position  on  the 
chart.  This  automatic  feature  makes  it  impossible  for  the 
operator  to  leave  the  instrument  out  of  commission.  In 
addition  to  the  convenience  of  this  attachment  when  chang- 
ing charts,  its  use  does  away  with  the  necessity  of  handling 
the  pen  arm,  and  the  consequent  danger  of  straining  it  and 
thus  affecting  the  accuracy  of  the  instrument. 
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BAKER    AUTOMATIC    DRILLING    MACHINE     NIAGARA  FOLDER  AND   BENDING  BRAKE 


Tlio  accompanyiiiK  lllustralloii  shows  a  development  of  the 
automatic  drilling  machine  built  by  Baker  Uros.,  Toledo, 
Ohio,  which  is  intended  for  drilling  radial  holes  in  a  flange 
or  similar  part.  The  operation  of  this  machine  is  entirely 
automatic,  the  spindle  being  fed  in  to  the  work  and  returned 
by  means  of  the  cams  located  near  the  top  of  the  machine, 
while  the  indexing  is  done  by  an  index  plate  and  change 
gears.  Any  number  of  divisions  may  be  obtained.  For  this 
purpose  it  is,  of  course,  necessary  to  set  the  cliange  gears. 
After  this  adjustment  has  been  made,  it  is  merely  necessary 
for  the  operator  to  remove  the  finished  piece  and  replace  it 
by  a  fresh  blank. 

The  illustration  shows  the  machine  set  up  for  drilling 
twenty-four  radial   holes  in  a   flange,   these  holes  being  7/16 


Baker  Bros.   Automatic  Drill  for  drilling  Radial  Holes  in  Flanges 

inch  in  diameter  by  7/16  inch  deep.  During  a  recent  test 
to  which  this  machine  was  subjected  in  the  manufacturers' 
shops,  the  holes  were  drilled  in  a  twenty-four  hole  flange 
in  fifty-five  seconds.  From  this  it  will  be  evident  that  the 
operation  of  the  machine  is  very  rapid,  and  the  design  is  such 
that  the  holes  are  accurately  spaced  without  requiring  the  use 
of  a  jig.  The  capacity  of  the  machine  is  for  flanges  ranging 
from  3  to  24  Inches  in  diameter.  In  addition  to  drilling 
radial  holes  in  flanges  and  similar  classes  of  work,  the  ma- 
chine can  be  arranged  to  drill  individual  pieces  held  in  a 
series  of  chucks  mounted  on  the  periphery  of  a  disk.  This 
machine  is  equipped  with  radial  ball  bearings  which  reduce 
friction  and  make  it  well  adapted  for  operation  at  high 
speed. 


The  folder  and  bending  brake  illustrated  in  Fig.  1  is  a 
recent  product  of  the  Niagara  Machine  &  Tool  Works,  Buffalo, 
N.  Y.  Examples  of  the  bends  which  can  be  made  on  this 
machine  are  illustrated  in  Fig.  2,  from  which  it  will  be  seen 
that  a  large  variety  of  work  can  be  handled.  Close  edges 
can  be  turned  for  making  lock  seams  and  work  with  circular 
bends  can  be  formed   with   o(iual   facility.     The  machine  can 


Fig.   1.     Niagara  Folder  and  Bending  Brake 

also  be  used  as  an  ordinary  bending  brake,  and  tubes  can  be 
formed  over  a  mandrel  of  suitable  diameter.  The  production 
of  circular  bends  is  accomplished  by  mounting  the  folding 
and  lower  clamping  bars  in  such  a  way  they  can  be  set  up  2 
inches  below  the  folding  axis.  This  adjustment  is  obtained 
by  means  of  bevel  gears  and  screws  actuated  by  a  hand- 
wheel,  both  ends  of  the  clamping  bar  being  adjusted  at  the 
same  time.  The  ends  of  the  folding  bar  are  adjusted  separ- 
ately by  means  of  screws.     The  upper  clamping  bar  can  be 


Fig.  2.     Examples  of  Work  done  on  Niagara  Machine 

raised  to  a  height  of  4  inches  above  the  folding  axis,  thus 
affording  ample  space  for  a  variety  of  sizes  of  mandrels  about 
which  the  work  is  to  be  formed. 

The  construction  of  the  machine  is  simple  and  rigid,  the 
proportions  being  such  that  no  tie-rods  are  necessary.  A 
quadrant  gage  is  provided  at  the  left-hand  end  of  the  machine 
and  is  equipped  with  adjustable  stops  to  regulate  the  motion 
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of  the  folding  bar.  The  edge  of  the  regular  folding  bar  is 
%  inch  wide  and  a  removable  angle  shaped  bar  is  provided 
for  forming  heavy  material.  The  folding  bar  is  so  attached 
to  the  upper  clamping  bar  that  it  may  be  Instantly  removed. 


PIVOT  AXIS 


FOLDING  BAR 


Fig.  3. 


Cross-sectional  View   through   Clamping   and   Folding  Bars 
arranged  for   Circular  Bends 


Using  the  %-inch  edge  of  the  folding  bar,  the  machine  will 
handle  stock  up  to  18  gage,  while  the  use  of  the  angle  shaped 
bar  increases  the  capacity  up  to  16  gage  stock. 


FORBES   &  MYERS   POLISHING   MACHINE 

Forbes  &  Myers,  Worcester,  Mass.,  have  recently  added  to 
their  line  the  electrically  driven  polishing  machine  illus- 
trated herewith.  This  machine  is  designed  for  finishing  small 
parts  which  can  be  held  in  either  a  2-inch  scroll  chuck  or  a 
%-inch   spring  chuck    with   which   the   machine   is   equipped. 


Forbes   &   Hyers   Combination   Polishing,    Grinding   and   Buffing   Machine 

The  illustration  shows  the  machine  with  a  chuck  at  one  end 
of  the  spindle  and  a  small  grinding  wheel  at  the  opposite 
end.  This  makes  a  useful  form  of  equipment,  but  when  so 
desired  either  a  buffing  w-heel  or  a  second  chuck  can  be 
mounted  in  place  of  the  grinding  wheel. 
.The  motor  is  of  the  same  type  that  is  used  on  the  standard 


motor-driven  grinders  of  this  company's  manufactun-.  It  is 
of  the  squirrel-cage  induction  typo  and  is  capable  of  fur- 
nishing 14  horsepower  intermittently,  as  in  the  case  of  ordi- 
nary polishing  work.  The  motor  is  suitable  for  use  on  two 
or  three  phase  sixty-cycle  circuits  of  any  voltage.  The  cus- 
tomary operating  speed  is  3600  revolutions  per  minute,  but 
when  so  desired  these  machines  are  built  with  motors  run- 
ning at  1800  revolutions  per  minute.  The  motor  is  started  or 
stopped  by  means  of  a  switch  lever,  and  in  stopping,  this  lever 
applies  a  brake  at  the  same  time  that  it  breaks  the  electric 
circuit.  This  automatic  brake  action  adds  greatly  to  the 
productive  capacity  of  the  machine,  as  it  does  away  with  the 
necessity  of  waiting  for  the  spindle  to  come  to  a  stop. 


BROWN   ELECTRIC   PYROMETER 

Fig.  1  shows  an  electric  pyrometer  for  measuring  tem- 
peratures up  to  3300  degrees  F.,  which  has  been  brought  out 
by  the  Brown  Instrument  Co.,  Philadelphia,  Pa.,  and  an 
instrument  is  shown  in  Fig.  2  with  the  case  removed  in  order 
to  give  an  idea  of  the  construction  of  the  mechanism.  The 
distinctive  features  of  this  pyrometer  are  that  the  spindle 
which   carries   the   indicating   needle   Is   mounted    in   jeweled 


Fig.   1.     High   Resistance   Type   of   Brown   Electric   Pyrometer 

bearings  and  that  the  resistance  of  the  instrument  is  made 
sufficiently  high  so  that  changes  in  the  lengths  of  the  leads 
running  from  the  thermocouple  to  the  instrument  do  not 
affect  the  accuracy  of  the  indications. 

The  resistance  of  the  instrument  is  about  100  ohms  and 
changes  of  from  1  to  1000  feet  in  the  lengths  of  the  leads 
will  not  affect  the  indications  as  much  as  5  degrees  F. 
Changes    in    the    temperature    of    the    leads    are    also    of    no 


Fig.  2.     Brown   Pyrometer    with   Case  removed    to   show   the   Mechanism 

importance.  This  is  due  to  the  fact  that  the  resistance  of 
the  instrument  is  very  high  as  compared  with  the  resistance 
of  the  leads.  By  having  the  moving  element  mounted  in 
jeweled  bearings,  the  instrument  is  also  made  more  service- 
able for  shop  use,  as  it  is  not  easily  damaged  and  does  not 
have  to  be  placed  quite  level  in  order  to  give  accurate  re- 
sults. The  scale  is  made  of  sufficient  length  to  give  the  neces- 
sary interval  between  graduations  and  a  mirror  is  provided 
under  the  scale  in  order  to  enable  the  needle  to  be  lined  up 
with  its  image.  These  two  features  facilitate  making  ac- 
curate readings. 
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OESTERLEIN   UNIVERSAL   AND   PLAIN 
MILLING   MACHINES 

Tlic  universal  and  i)lain  niillorK  Illustrated  in  Figs.  1  and  2 
are  representative  members  of  a  new  line  of  milling  machines 
whieli  lias  been  placed  on  the  market  by  the  Oesterlein  Ma- 
chine Co.,  Cincinnati,  Ohio.  They  are  known  as  "Ohio"  mill- 
ing machines  and  each  style  is  built  in  Ave  different  sizes. 
One  of  the  distinctive  features  of  these  machines  lies  in  the 
fact  that  the  heavy  table  and  knee  of  tlie  plain  type  of  milling 
machine  lias  been  adapted  for  use  on  the  universal  macliines. 
Practically  the  only  difference  between  the  plain  and  univer- 
sal machines  lies  in  tlie  addition  of  the  swivel  saddle  and 
table  in  the  latter  case.  This  arrangement  has  effected  a 
great  saving  in  the  cost  of  production,  as  it  is  only  necessary 
to  provide  jigs  and  fixtures  for  the  manufacture  of  a  single 
machine. 

Universal  milling  machines  are  generally  required  to  han- 
dle a  variety  of  tool-room  work.  In  order  to  adapt  the  pres- 
ent machines  for  this  class  of  service,  the  construction  has 
been  worked  out  along  lines  which  provide  ample  rigidity  so 
that  there  is  no  vibration  when  taking  heavy  cuts  on  tool 
steel.     As  the  ability  to  turn  out  work  rapidly  is  proportional 


plain  and  universal  types,  a  detailed  description  will  now  be 
given  of  different  parts  of  the  mechanism  which  are  common 
to  both  tlie  plain  and  universal  machines.  This  can  be  con- 
veniently (lone  by  following  the  course  by  which  power  la 
transmitted  from  the  countershaft  to  the  spindle  and  feed 
mechanism.  Figs.  3  and  4  illustrate  the  arrangement  of  the 
cone-pulley  and  the  countershaft,  and  clearly  show  the  mech- 
anism by  which  the  belt  is  shifted.  One  complete  turn  of  the 
handwheel  on  the  machine  shifts  the  belt  from  the  center  of 
one  step  on  the  cone-pulley  to  the  center  of  the  next  step.     A 


Fig.  Z.     Oesterlein  Plain  Milling  Machine 

simple  lever  equipped  with  a  straight  line  motion  shifts  the 
belt  to  the  desired  position  on  the  countershaft.  By  this 
means  the  required  speed  is  obtained  at  once,  without  the 
necessity  of  making  any  intermediate  changes.  The  opera- 
tion of  the  mechanism  is  so  simple  that  it  is  quite  safe  for  an 
unskilled  workman  to  make  the  change  without  any  danger 
of  damage  to  the  machine.  It  will  be  noticed  from  the  illus- 
trations that  there  is  but  a  slight  difference  in  the  diameter 
of  adjacent  steps  on  the  cone  pulley. 

The  spindle  is  made  of  special   steel   and   runs   in  bronze 
journals  which  are  lubricated  by  oil  supplied  from  reservoirs 


Fig.   1.     Oesterlein    Universal    Milling    Machine 

to  the  amount  of  power  delivered  to  the  cutter,  the  provision 
of  a  cone  with  large  belt  contact,  which  is  backed  up  by  a 
construction  of  adequate  rigidity,  assures  efficient  operation 
and  a  high  rate  of  output.  In  connection  with  the  design  of 
the  universal  machines,  it  may  be  mentioned  that  the  swivel 
is  clamped  to  the  saddle  in  such  a  way  that  there  is  no  possi- 
bility of  movement.  Oil  pads  and  grooves  are  provided  for 
lubricating  the  bearing  surface  of  the  swivel  and  table. 

The  plain  milling  machines  of  this  line  are  essentially 
manufacturing  machines.  In  order  to  make  them  well  suited 
for  this  class  of  service,  a  number  of  features  have  been 
embodied  in  the  design  which  add  to  the  efficiency  with  which 
the  machines  operate.  Among  these,  the  belt  shifting  device 
which  enables  any  speed  to  be  instantly  obtained  is  an  im- 
portant feature.  The  design  of  this  belt  shifting  mechanism 
will  be  described  in  detail  in  a  later  paragraph,  but  it  may  be 
mentioned  here  that  the  method  of  operation  is  so  simple 
that  the  workman  will  not  hesitate  to  run  his  machine  at  the 
most  suitable  speed  for  the  work  upon  which  it  is  engaged. 

Having  touched  upon  the  general  characteristics  of  this 
line  of  milling  machines  and  the  distinctive  features  of  the 


Fig.  3.     Belt  Shifting  Mechanism  on   Oesterlein  Millers 

in  the  column.  It  will  be  noticed  from  the  illustrations  that 
the  spindle  nose  is  recessed,  the  purpose  being  to  provide 
a  positive  drive  for  the  cutter  arbor.  An  adjustable  bronze 
bearing  3  inches  in  length  provides  the  front  support  for 
the  arbor  and  an  intermediate  bracket  is  furnished  for  use 
when  the  machine  is  engaged  upon  extremely  heavy  cutting; 
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this  bracket  supports  the  arbor  at  a  point  close  to  the  milling 
cutter.  The  back  gear  is  mounted  on  a  shaft  inside  the  col- 
umn of  the  machine.  The  gears  are  all  cut  with  single-pur- 
pose, 14 Mi-degree  cutters  which  assures  silent  operation  under 
all  conditions. 

The  feed  mechanism  is  driven  from  the  spindle  by  means 
of  a  Diamond  steel  chain,  the  interior  of  the  feed  box  being 
shown  in  Fig.  5.  All  gears  and  shafts  in  this  box  are  of 
hardened  steel  and  the  shafts  run  in  bronze  bearings.  The 
gears  run  in  oil  so  that  ample  lubrication  is  assured.  Two 
gears  are  keyed  to  the  sprocket  shaft  and  either  of  these  gears 
can  be  engaged  with  the  tumbler  shaft.  From  this  shaft,  the 
drive  is  across  the  cone  of  gears  to  either  sliding  gear  on  the 
rear  shaft,  from  whicli  power  is  transmitted  to  the  reverse 
gears  in  the  knee  by  means  of  a  universal  joint.  At  this 
point,  all  of  the  feeds  may  be  reversed  by  a  lever  on  the  front 
of  the  knee.  The  feed  is  carried  from  the  knee  through  the 
saddle  to  the  lead-screw. 

A  detailed  view  of  the  table  and  knee  is  shown  in  Fig.  6, 
from  which  it  will  be  seen  that  the  table  has  a  bearing  across 


Fig.  4.     Countershaft   and  Belt  Shifter  for   Oesterlein  Millers 

Its  entire  width.  Ball  bearings  take  the  thrust  of  the  table 
and  means  are  provided  for  taking  up  any  wear  which  may 
be  developed  in  the  table  bearings.  The  table  is  supported 
by  an  exceptionally  rigid  saddle  and  knee,  and  as  the  con- 
struction is  identical  for  both  the  plain  and  universal  milling 
machines,  the  dividing  head  may  be  attached  to  either  type 
of  machine  without  disturbing  the  quick  return  mechanism. 


Fig.  5.     Feed  Box  used  on  the  Oesterlein  Millers 

Cross  and  vertical  adjustments  are  made  by  means  of  hand- 
wheels  that  may  be  disengaged  by  means  of  clutch  collars  at 
the  front  of  the  wheels,  so  that  the  settings  cannot  be  dis- 
turbed. Dials  reading  to  0.001  inch  provide  for  accurate  set- 
tings of  the  table  and  saddle.  The  knee  is  of  heavy  box  sec- 
tion and  stoutly  ribbed  to  give  adequate  support  to  the 
table.  When  a  setting  is  made,  the  knee  may  be  locked  to 
the  column  by  means  of  a  sliding  taper  gib  which  extends 
the  entire  length  of  the  knee  and  is  controlled  from  the  front 


of  the   machine.     The  entire   length   and   width   of  the   table 
is  used  as  a  working  surface. 

The  spiral  dividing  centers  used  on  these  machines  are 
carefully  tested  before  leaving  the  factory  so  that  their  ac- 
curacy is  assured.  The  index  crank  Is  mounted  directly  on 
the  worm-shaft  Instead  of  being  connected  by  gearing.     With- 


Fig.   6.     Knee  and  Table  of  the   Oesterlein  Millers 

out  the  use  of  tools,  the  spindle  may  be  instantly  freed  so 
that  it  may  be  revolved  by  hand  for  direct  indexing,  the 
spacing  being  read  by  graduations  on  the  flange  of  the 
spindle  nose. 


PEDRICK    PORTABLE   TURNING   MACHINE 

The  illustrations  show  several  applications  of  a  portable 
turning  machine  which  has  recently  been  placed  on  the 
market  by  the  Podrick  Tool  &  Machine  Co.,  .3639  Lawrence 
St.,  Philadelphia,  Pa.  This  machine  may  be  used  for  a 
variety  of  purposes,  among  which  turning  crankpins  of  loco- 
motives and  other  side  crank  engines;   turning  center  crank- 


Fig.   1.     Pedrick  Machine  set  up  for  truing  a  Side   Crankpln 

pins,  journals,  shafts  and  axles,  and  reboring  crankpin  holes 
may  be  mentioned.  In  most  cases,  it  is  not  necessary  to 
remove  a  crankshaft  or  other  piece  from  its  regular  position 
on  an  engine,  in  order  to  true  it  up  on  this  machine. 

Space  is  provided  at  the  front  end  of  the  machine  for 
clamping  bars  and  other  means  of  attachment  to  the  work. 
The  feed-screw  is  located  at  the  back  of  the  machine  and  is 
actuated  by  a  ratchet  and  pawl  mechanism  of  simple  design. 
Variable  and  reversible  automatic  feeds  are  obtained.  The 
crankshaft  shown  in  the  illustration  provides  for  quick  re- 
turn of  the  cutter-slide  and  is  also  used  for  setting  the  tool 
against  the  work.  The  driving  shaft  is  located  beneath  the 
cutter-head,  where  it  is  supported  by  bearings  of  ample  di- 
mensions. This  position  of  the  shaft  permits  a  lighter  con- 
struction to  be  used  than  would  otherwise  be  possible  and 
also  adds  to  the  convenience  with  which  the  drive  may  be 
taken  from  a  motor  mounted  on  a  bracket  attached  to  the 
frame  of  the  machine. 

The  cutter-head  is  split  to  enable  it  to  be  put  over  the 
shaft  or  other  member  that  is  to  be  trued  up  while  in  posi- 
tion on  a  machine.  The  design  of  the  cutter-head  has  been 
worked  out  in  such  a  way  that  the  split  construction  does 
not  weaken   it.     The   tailstock   may  be  located  at  any   point 
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along  the  bed  to  iiK'cl  tlio  rtiiuircnuiitH  of  ililTcrcnl  classos 
of  work.  When  using  tlie  niai'lilno  for  reboriiiK  crankpin 
holes,  the  tailstock  is  placed  in  front  of  the  ciittor-hoad,  in 
which  position  it  affords  a  rigid  guide  for  the  boring-bar. 
The  setting-heads  are  bored  concentric  with  the  center  of 
the  machine  and  are  provided  with  set-screws  by  which  the 
machine  can  be  attached  to  an  unworn  part  or  set  according 
to  the  center  in  the  tailstock  to  secure  the  desired  align- 
ment. In  cases  where  the  work  extends  over  the  driving 
shaft  so  that  a  pulley  cannot  be  used,  the  machine  .may  be 
driven  by  a  telescopic  shaft  with  universal  joints. 

Five  typical  operations  performed  on  this  machine  are 
shown  in  the  accompanying  illustrations.  Pig.  1  shows  the 
ordinary  equipment  used  for  truing  up  a  side  crankpin  in 
Its  regular  position.  In  this  case,  the  movable  tailstock  with 
Its  adjustable  center  is  placed  in  position,  the  adjustment  of 
the  tailstock  adapting  the  machine  for  work  of  different 
lengths.  Pig.  2  illustrates  the  machine  set  up  for  reboring 
crankpin  holes  after  the  crankpin  has  been  removed.  It  will 
be  seen  that  the  tailstock  is  placed  in  front  of  the  cutter- 
head.  In  this  case,  the  cutter-head  is  only  used  to  drive  and 
feed  the  boring  bar  which  is  supported  by  the  tailstock. 

Pig.  3  shows  the  equipment  used  for  truing  up  center 
crankpins.  For  this  purpose,  the  mechanic  lays  off  and  drills 
centering  holes  for  the  pin  on   the  outside  of  the  cheeks  of 


Fig:,  2.     Reboring  Crankpin  Hole  on  Pedrick  Machine 

the  crank.  The  machine  is  then  set  up  with  two  tailstocks 
which  engage  in  these  centering  holes.  Cutting  tools  can  be 
used  on  either  side  of  the  cutter-head  and  where  the  distance 
between  the  cheeks  is  small,  the  cut  may  be  started  at  the 
middle  of  the  pin  and  run  over  to  one  side.  The  tools  are 
then  placed  on  the  opposite  side  of  the  cutter-head  and  run 
across  to  the  other  cheek  of  the  crankshaft. 


two  sleeves  with  outside  diameters  the  ."^ame  as  th(;  diameter 
of  the  setting-heads  and  inside  diameters  the  same  as  the 
shaft  wlilch  is  to  be  turned.  In  case  the  latter  method  is 
used,  the  sleeves  are  split  and  placed  around  the  shaft,  after 
which  the  macliine  is  set  up  in  the  usual  way.  'I'ho  s<'ltlng- 
heads  are  bored  concentric  with  the  maehhu,',  thus  providing 
the  necessary  alignment. 


Fig.  3.     Truing   up   a    Center    Crankpin 

Fig.  4  shows  the  application  of  the  machine  for  truing  up 
large  shafts,  axles  and  similar  parts.  For  this  purpose,  it 
will  be  seen  that  the  machine  is  equipped  with  two  setting- 
heads  and  a  cutter-head.  These  three  parts  are  all  split  so 
that  they  may  be  placed  around  the  shaft  regardless  of  any 
obstructions  at  either  end.  The  machine  may  be  fitted  to 
the   work   by   set-screws   in   the   setting-heads   or   by    making 


Fig.    4.     Truing  up  a  Large  Shaft 

Fig.  5  shows  the  arrangement  employed  for  truing  up  the 
main  bearing  of  an  engine  crankshaft  or  similar  part.  By 
referring  to  this  illustration,  it  will  be  seen  that  the  obstruc- 
tion at  either  end  of  the  shaft  did  not  prevent  the  machine 
being  used,  due  to  the  fact  that  setting-  and  cutter-heads  are 
not  slipped  over  the  shaft,  but  placed  around  it.  In  some 
cases  the  machine  will  be  worked  upside  down  when  there  is 
not  sufficient  room  for  the  bed  of  the  machine  between  the 
pedestal  and  the  crank-cheek  or  for  similar  reasons.  This 
does  not  affect  the  accuracy  of  the  work  which  is  produced. 


Fig.  5.     Truing  the  Bearings  of  an  Engine  Crank 

A  Study  of  the  illustrations  will  doubtless  suggest  a  variety 
of  other  purposes  for  which  this  machine  is  suitable,  the 
illustrations  merely  showing  a  few  typical  operations  for 
which  it  Is  adapted. 


ONEIDA   NATIONAL   SAFETY   LATHE   DOG 

The  Oneida  National  Chuck  Co.,  Oneida,  N.  Y.,  is  now 
manufacturing  the  safety  lathe  dog  illustrated  herewith. 
This  dog  has  been  designed  with  the  view  of  guarding  all 
projecting  parts,  so  that  it  is  impossible  for  the  operator's 
clothing  to  be  caught  or  for  him  to  be  struck  by  set-screws, 
etc.  This  dog  is  made  with  hardened  steel  jaws  which  are 
tightened  on  the  work  by  means  of  hardened  steel  adjusting 
screws.  Two  springs  provide  for  opening  the  jaws  when  the 
screws  are  released. 

The  "entire  mechanism  is  enclosed  la  a  pressed  steel  case, 
the  construction  being  clearly  shown  in  the  illustration. 
This  case  is  screwed  onto  the  body  of  the  dog  and  holes  are 
provided  through  which  the  adjusting  screws  can  be  manipu- 
lated. These  holes  are  large  enough  to  admit  the  adjusting 
wrench  but  are  not  large  enough  to  pass  the  screws,  so  that 
it  is  impossible  for  them  to  project  through  the  cover.  The 
driver  is  protected  at  the  rear  of  the  dog. 
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Two  holes  arc  provided  tlirouKh  which  the  guard  can  be 
bolted  to  the  lathe"  faceplate.  This  saves  the  time  that  would 
be  lost  in  changing  when  duplicate  parts  are  being  machined, 
as  the  dog  is  held  in  a  central  position  ready  to  receive  suc- 
cessive  pieces.      This  arrangement   is   the   means  of  effecting 


ida  Safety  Latho  Dog 


to   tighten   Jaws 


a  material  saving  of  time  in  the  production  of  repetition 
work.  The  assurance  of  safety  afforded  by  this  dog  also  adds 
to  the  normal  rate  of  production  of  a  worlcman  as  he  is 
not  Itept  on  the  "looliout"  to  prevent  being  injured. 


NILSON   TILTING  WIRE   REEL 

In  using  the  ordinary  type  of  wire  reel  in  connection  with 
wire-forming  machines  and  presses,  it  is  difficult  to  place 
heavy  coils  of  wire  on  the  coil-holder.  This  is  due  to  the 
fact  that  the  coil-holder  is  fixed  in  a  horizontal  plane  and 
at  a  distance  of  two  or  three  feet  from  the  floor.  In  order 
to  place  a  heavy  coil  of  wire  on  the  reel  two  men  are  gen- 
erally required  to  lift  it  into  the  required  position. 


Nilson  Wire  Reel  which  facilitates  placing  Coils  of  Wire  in  Position 

The  A.  H.  Nilson  Machine  Co..  Bridgeport,  Conn.,  has 
brought  out  a  reel  which  is  designed  to  avoid  these  dif- 
ficulties. Referring  to  the  illustration,  it  will  be  seen  that 
the  standard  which  carries  tlie  reel  is  constructed  in  such 
a  way  that  it  can  be  tilted  over  to  enable  a  coil  of  wire  to 
be  slipped  onto  the  reel.  When  the  reel  is  tilted  over  in  this 
way,  the  coil  can  be  rolled  along  the  floor  and  put  in  place 
on  the  reel  without  requiring  the  services  of  more  than  one 
man.  The  illustration  shows  the  reel  on  which  a  coil  of 
wire  has  been  mounted  and  the  workman  is  about  to  lift 
it  back  into  the  operating  position.  When  the  reel  is  brought 
back  to  the  vertical  position  it  is  automatically  locked,  and 
Is  thus  ready  for  use.     In  order  to  tilt  the  reel  over  to  put 


a  new  coil  in  place,  the  locking  mechanism  is  released  by 
means  of  a  treadle  which  will  be  seen  at  the  side  of  the 
machine  close  to  the  base. 

HUNTER  INSERTED  TOOTH  SAW  [BLADE 
The  Hunter  Saw  &  Machine  Co.,  Pittsburg.  Pa.,  has  recent- 
ly brought  out  an  inserted  tooth  saw  blade  suitable  for  use 
on  sprocket-driven  machines  such  as  the  Higley,  Lea  Simplex, 
and  Lea-Courtenay  machines.  Heretofore  this  type  of  blade 
has  not  been  adopted  for  use  on  sprocket-driven  machines, 
owing  to  the  fact  that  the  teeth  were  so  far  apart  that  the 
operation  of  the  machine  was  "jerky"  when  cutting  the 
smaller  sections.  It  was  also  considered  impracticable  to 
make  a  blade  thick  enough  to  withstand  the  strain  at  the 
sprocket  holes  and  still  operate  without  requiring  the  power 
of  the  machine  to  be  increased.  These  objections  have  been 
overcome  in  the  present  design  of  blade,  which  has  an  ample 
number   of   teeth    to    insure    smooth    operation    and    is    made 
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Hunter   Inserted   Tooth    Saw   Blade    for   Sprocket   Drive   Machines 

thin  enough  so  that  the  power  required  to  drive  the  saw  Is 
not  abnormal. 

The  body  of  the  saw  is  made  of  heat-treated  vanadium 
steel  quenched  in  oil.  This  greatly  reduces  any  chance  of 
the  tool  pockets  spreading  or  of  the  sprocket  holes  becoming 
distorted.  The  saw  teeth  are  made  of  high-speed  steel.  A 
tool  steel  wedge  is  placed  at  the  back  of  each  tooth  to  hold 
it  securely  in  place,  and  a  brass  screw  is  fitted  in  the  body 
of  the  saw  beneath  each  tooth  to  provide  for  regulating 
the  height  of  the  teeth.  These  saw  blades  are  suitable  for 
cutting  structural  steel,  forgings,  steel  castings  and  a  variety 
of  other  classes  of  work. 


BICKFORD   TAP   FLUTING   ATTACHMENT 

The  illustration  shows  a  milling  machine  attachment  for 
fluting  machine  screw  taps  which  has  been  added  to  the  line 
of  the  Bickford  Machine  Co..  Greenfield,  Mass.  It  will  be 
seen  that   four  taps  are   fluted   simultaneously;    the  taps  are 


Bickford   Milling   Machine   Attachment   for    fluting   Machine  Screw   Taps 

held  in  spring  chucks  with  their  point  ends  supported  In 
bushings.  The  regular  head  center  block  is  used  and  the 
indexing  Is  accomplished  by  either  a  complete  or  a  half 
turn  of  the  crank. 

The   chucks   arc   opened   by    raising    the   levers   which    are 
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soon  projcctliiK  from  the  rear  of  the  flxturo.  The  head  ct-ii- 
ter  block  is  operated  by  a  lever  after  the  taps  are  tightened 
in  the  ehueks,  thus  brinRinR  them  Into  the  bushings  which 
are  grooved  to  admit  tlie  fluting  cutters.  Small  centers  in- 
side the  spring  chucks  ree(>ive  tlie  end  thrust.  The  attach- 
ment can  be  used  on  any  milling  machine. 


YALE   TRIPLEX  BLOCK 
Owing   to   the   constantly    increasing   tendency   to   speed-up 
the  work  in  manufacturing  plants,  the  need  of  equipment  of 


pension   plates.     The  only   part  affected   was  the  load  chain. 
This  will  withstand  a  drop  test  of  25  inches,  however. 

The  method  by  which  these  tests  are  made  is  clearly  illus- 
trated in  Figs.  3  and  4  where  the  arrangement  of  the  auxil- 
iary hoist  and  the  location  of  the  weight  before  and  after  the 
test  are  clearly  shown.  It  will  be  seen  that  the  top  and  bot- 
tom hooks  were  replaced  by  suspension  eyes  in  making  these 
tests.  This  is  due  to  the  fact  that  the  hooks  are  designed  in 
such  a  way  that  they  start  to  open  when  subjected  to  a  load 
of  three  times  the  rated  capacity  of  the  hoist.  This  arrange- 
ment has  been  adopted  to  constitute  a 
safety  device  which  will  protect  the  equip- 
ment from  damage  that  might  be  caused 
through  careless  operation. 

The  Yale  &  Towne  Mfg.  Co.  has  adopted 
the  use  of  the  long  ton  (2240  pounds)  in 
rating  hoisting  equipment  for  two  reasons. 
For  equipment  sold  in  the  United  States, 
ratings  based  upon  the  long  ton  are  en- 
tirely satisfactory  as  such  a  rating  merely 
affords  a  greater  factor  of  safety.  In  Eng- 
land and  several  European  countries,  the 
long  ton  is  in  general  use  and  consequently 
it  is  desirable  to  have  equipment  sold  in 
such  countries  rated  upon  this  basis.  The 
mechanical  efflciency  of  this  hoist  is  such 
that  a  pull  of  82  pounds  by  the  workman  is 
sufficient  to  lift  2000  pounds.  In  operating 
the  hoist,  31  feet  of  chain  are  pulled  through 
the  block  in  order  to  lift  the  weight  1 
foot. 


NILSON    FOUR-SLIDE  WIRE 
FORMING   MACHINE 

In  bringing  out  the  new  four-slide  wire 
forming  machine,  the  A.  H.  Nilson  Machine 
Co.  of  Bridgeport,  Conn.,  has  incorporated 
a  number  of  features  new  to  this  class  of 
machinery.     In   general,   the   design   of  the 

Fies.   1  and  2.     Shock  Tests  on  Cast-iron  and  Steel  Blocks  showing  Relative  Strength  machine     is     similar     tO     that     of     Other     ma- 

greater  strength  becomes  more  and  more  urgent.  When  chines  of  this  type,  as  will  be  noticed  from  the  halftone  il- 
working  fast,  the  operators  are  bound  to  e.xercise  less  care  lustration  Fig.  1.  By  referring  to  Fig.  2,  however,  it  will 
and  provision  must  be 
made  to  avoid  accidents 
due  to  the  failure  of 
the  equipment. 

In  order  to  obtain 
greater  strength  and 
safety  in  operation,  the 
Yale  &  Towne  Mfg.  Co.,  9 
E.  40th  St.,  New  York 
City,  has  designed  the 
Yale  triplex  hoist  which 
is  from  hook  to  hook  a 
line  of  steel.  Fig.  1  shows 
a  one-ton  cast  suspension 
block.  This  block  was 
tested  by  raising  a  load  of 
one  ton  on  an  auxiliary 
hoist  and  allowing  it  to 
drop  in  such  a  way  that 
the  shock  came  full  upon 
the  block.  In  the  test  il- 
lustrated, -the  load  was 
dropped  from  a  height  of 
16  inches  and  it  will  be 
seen  that  the  cast-iron 
suspension  member  broke, 
although  the  chain  is  still 
intact.      The    Yale    triplex 

block    of   steel    construction  ^'SS.    3    and   4.     Method'  ot   making    the    Shock   Test 

is  shown  in  Fig.  2.  This  block  was  tested  in  the  manner  be  seen  that  the  distribution  of  the  working  members  over 
previously  described,  and  the  one-ton  load  dropped  from  a  the  top  of  the  frame  is  slightly  different  from  the  usual 
height   of   26    inches   without   injury    to    the    gears   and    sus-      arrangement. 


The    forming    opening    is    at    the    center    and 
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II  of  the  forming  slides  are  of  the  same  length  or  prac- 
Ically  so.  On  most  other  machines  the  right-hand  and 
ack  slides  are  made  considerably  shorter  owing  to  the 
ict  that  the  feed,  grip  and  cutoff  mechanisms  require 
0  much  room  that  the  slide  space  is  thrown  over  to  the 
Ight  and  back  of  the  machine.  The  slides  are  indicated 
t  A,  B.  C  and  D  in  Fig.  2,  and  it  will  be  seen  that  they 
ave  long  and  equal  bearing  surfaces.  They  are  supported 
ver  their  entire  length  by  extensions  from  the  bed.  On  each 
llde    is    cast    an    oil    reservoir    which    furnishes    a    constant 


Fig.  1.     Nilson  Four-slide  Wire  Forming  Machine 

lupply  of  lubricant  for  the  cam  roll  studs.  From  Fig.  2  it 
vill  also  be  seen  that  the  forces  which  act  upon  the  wire 
ine,  namely,  the  feed,  grip,  etc.,  are  as  far  as  possible, 
n  direct  alignment;  this  is  especially  true  of  the  feed  It- 
lelf.  The  wire  line  is  indicated  at  E,  and  it  will  be  seen 
hat  none  of  the  forces  that  act  upon  it  are  far  removed  from 
his  line.     The  feed  will  be  described  in  detail  later  on. 

Referring  to  Fig.  3,  which  shows  the  plan  view  of  this 
nachine,  the  idea  of  the  central  location  of  the  four  slides 
s  clearly  shown.  As  in  other  machines,  tlie  four  cam- 
shafts are  at  the  sides  of  the  bed.     The  cams  that  operate 


tion.      The    stripper    lever    and    bracket    are    Illustrated    in 
Fig.  5 

The  grip  and  feed  may  be  seen  in  Fig.  3,  but  they  are  best 
illustrated  in  Fig.  4.  Here  the  feed  operating  rod  is  shown 
at  A;  this  is  the  same  rod  that  may  be  seen  directly  beneath 
the  wire  line,  extending  over  to  the  right-hand  side  of  the 
machine  in  Fig.  2.  It  should  be  especially  noticed  that  this 
rod  is  in  direct  line  with  the  wire;  the  rod  is  operated 
through  a  geared  connection  with  the  driving  wheel  which 
is  shown  in  Fig.  1  at  the  lower  right-hand  corner.  Instead 
of  the  offset  bracket  which  is  usually  employed  for  operating 
the  feed  on  wire  forming  machines,  the  Nilson  machine  uses 
a  practically  straight  line  lever  shown  at  B  in  Fig.  4,  whereby 
all  cramping  action  of  the  old-timo  feed  movement  is  elimi- 
nated.     From    this    lever    the    force    is    transmitted    to    the 


Fig.  2.     Arrangement  of  Slides  on  Nilson  Wire  Forming  Machine 

the  four  slides  of  the  Nilson  machine  are  lined  with  tool 
steel  plates,  which  give  long  wear  and  greater  accuracy  to 
the  movements  of  the  machine.  The  former  bracket  which 
Is  shown  at  the  upper  right-hand  corner  of  the  bed  is  par- 
ticularly open  in  its  design,  being  supported  so  that  it  over- 
hangs the  rear  slides  and  does  not  in  any  way  conflict  with 
the  adjustment  or  operation  of  the  tools.  The  stripper  lever, 
which  is  operated  through  the  former,  is  carried  on  an 
independent  bracket.  Into  this  fits  a  block  which  holds  the 
stripper  pin.  As  the  block  is  held  in  the  yoke  of  the  stripper 
lever,  a  better  balance  is  secured,  and  the  tools  will  operate 
with  less  vibration   than  with  the  old  style  of  side  connec- 


Fig.  3.     Plan  View  of  Wire  Forming  Machine 

smaller  lever  C,  which  operates  directly  upon  the  wire-feed- 
ing mechanism.  The  feed  finger  D  may  be  thrown  out  of 
engagement  with  the  wire  at  any  time  by  simply  operating 
the  spindle  E,  which  is  in  an  accessible  position  near  the 
front  of  the  machine.  This  feature  of  disengaging  the  wire 
feed  with  a  plunger  is  quite  novel.  Upon  the  cut-off  bracket 
is  mounted  the  gripping  lever  that  may  be  seen  extending 
over  to  the  roar  cam-shaft  of  the  machine.  The  cam  on  this 
shaft  operates  the  gripping  mechanism  in  the  usual  manner. 
The  cut-off  adjustment  is  secured  in  a  very  satisfactory  way 
by  means  of  a  handwheel,  which  may  be  seen  at  the  left  of 


Fig.  4.     Vi.w    of    Giuiiiing  and    Feed   Mechanism 

the  bracket.  This  handwheel  operates  the  screw  so  that  a 
very  close  adjustment  of  the  feed  may  be  obtained  without 
resorting  to  guesswork. 

Another  interesting  feature  is  the  lever  by  which  the  cut- 
off blade  is  operated.  Cut-off  movements  on  wire  forming 
machines  have  usually  been  unsatisfactory  because  the  action. 
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given  to  tlu>  cut  oil  blade  luis  not  boon  In  line  wltb  tbc  action 
of  the  tool.  Tlio  cut-otY  must  necessarily  bo  above  the  line 
of  the  cam-shaft.  This  means  that  a  bent  cut-oft  slide  and 
Inefficient  movement  had  to  bo  used.  The  cut-off  mecrhanism 
of  the  Nilson  machine  is  cl.'arly  shown   in  Fig.  6.     Here  the 

cut-off  slide  is 
shown  at  A,  and 
the  operatinK  cam 
at  n.  The  operat- 
ing cam,  however, 
does  not  act  di- 
rectly on  the  cut- 
off slide,  but  its 
motion  Is  trans- 
mitted to  the  arm 
C,  which  receives 
the  motion  at  its 
lower  end  and 
transmits  it  from 
a  point  about  half 
The  cut-off  slide  is 


Tig.   5.     Detail  of  Stripper   Lc 


ami   Bracket 


way  up,  to  the  end  of  the  cut-off  slide 
brought  back  after  its  operation  by  means  of  the  arm  D 
which  is  operated  from  the  opposite  side  of  the  cut-off  cam. 
This  arm  serves  as  a  confining  member,  making  the  lever  C 
positive  in  its  action.  The  cut-off  slide  is  kept  in  contact 
with  lever  C  by  means  of  a  stiff  spiral  spring.  These  ma- 
chines are  built  in  seven  standard  sizes,  which  form  wire 
from  1/32  inch  to  i/o  inch  in  diameter,  and  have  a  capacity 
for  wire  lengths  from  41/2  to  22  inches. 


GARRIGUS   NO.  2   HAND   MILLING 
MACHINE 

The  illustrations  show  a  machine  known  as  the  No.  2 
Bristol  miller  which  has  recently  been  placed  on  the  market 
by  the  C.  G.  Garrigus  Machine  Co.,  Bristol,  Conn.  This  ma- 
chine is  adapted  for  a  variety  of  milling  operations  on  small 


Tlie  following  gives  a  brief  outline  of  the  features  of  the 
design  of  this  machine.  The  spindle  has  double  tapers  at 
each  end,  and  adjustment  for  wear  is  made  by  means  of 
check-nuts  which  are  capabh;  of  ('ompensating  for  any 
amount  of  wear  whi('h  the  machine  may  develop.  The  spin- 
dle bearing  is  bronze-bushed  and  a  reservoir  which  holds 
one-half  pint  of  oil  is  located  at  the  center  of  the  bushing, 
thus  insuring  adequate  lubrication.  The  geared  head  on  the 
spindle  provides  ample  power  for  the  heaviest  cuts  that  a 
machine  of  this  size  will  be  called  upon  to  handle.  The  cone 
pulley    back-shaft    is    fitted    with    New    Departure    double-row 


Fig.   1.     Garrigus  No.   2  Hand  Milling  Machine 

work,  among  which  may  be  mentioned:  bobbing  worm- 
wheels,  profiling,  cam  cutting  and  keyseating.  Such  work  is 
conveniently  handled  on  a  hand  milling  machine  and  the 
provision  of  both  lever  and  crank  feed  on  the  present  ma- 
chine adds  to  its  convenience  of  operation. 


Fig.  6.     Cut-off  Mechanism  of   Nilson   Wire    Forming  Machine 


combined   radial   and  thrust  bearings.     The   machine   is   fur- 
nished either  with  or  without  power  feed. 

The  distance  from  the  center  of  the  spindle  to  the  under 
side  of  the  arm  is  3%  inches,  and  the  distance  from  the  end 
of  the  spindle  to  the  center  in  the  arm  is  12  inches.  The 
spindle  has  either  No.  9  B.  &  S.  taper  or  No.  3  Morse  taper. 
There  are  six  changes  of  spindle  speed.     The  maximum  lever 


Fig.  2.     Rear  View  of  Garrigus  Miller  showing  Arrangement  of  Drive 

feed  is  6  inches  and  the  maximum  crank  feed  is  18  inches. 
The  table  is  7  by  25  inches  in  size  and  has  one  T-slot  % 
inch  wide.  The  maximum  distance  from  the  top  of  the 
table  to  the  center  of  the  spindle  is  17  inches.  The  trans- 
verse  movement   of   the    table   is   61/2    inches.     The   machine 
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occupies  a   floor  space  of  30   by   46   inchps  and  weighs   111  J 
poiiiids. 


CINCINNATI   GEAR  CUTTER   GRINDER 

The  illustrations  show  front  and  rear  views  of  a  gear  cut- 
ter griiuior  for  formed  cutters  which  is  a   recent  product   of 


and  loose  pulleys  8  inches  in  diameter  by  2'/»  Inches  face,  the 
countershaft  being  driven  at  :'50  R.  P.  M.  The  machine  occu- 
pies a  floor  space  of  31  Inches  by  41  inches  and  the  total 
weight  of  the  machine  and  countershaft  is  1200  pounds.     The 


Fig.   1.     Front   View   of    Cincinnati    Gear    Cutter    Grinder 

the  Cincinnati  Gear  Cutting  Machine  Co.,  Elam  St.  and  Gar- 
rard Ave.,  Cincinnati,  Ohio.  It  is  a  well-known  fact  that 
formed  cutters  for  cutting  gear  teeth  must  be  ground  so  that 
the  axis  of  the  cutter  lies  in  the  plane  of  each  of  the  tooth 
faces,  and  it  is  to  provide  for  grinding  these  radial  faces  of 
the  teeth  that  this  machine  has  been  designed.  The  principal 
claims  made  for  the  construction  are  simplicity  and  the  fact 
that  the  work-slide  is  located  outside  of  the  pan  so  that  it  is 
not  exposed  to  damage  from  water  and  grit. 

Adjustments  are  provided  for  centering  the  work  with  the 
wheel,  and  for  regulating  the  position  of  the  work-slide,  cut- 
ter diameter,  depth  to  which  the  tooth  is  ground,  thickness 
of  the  cut,  inclination  of  the  cutter,  and  to  provide  for  feeding 
the  cutter  to  the  grinding  wheel.     Indexing  is  done  by  means 
of  a  pawl  which  bears  against  the  heel  of  the  cutter.     The 
following  advantages  are  claimed  for  this  method  of  indexing. 
It    is    not    complicated,    can    be    rapidly    ef- 
fected,   it    is    not    necessary    to    secure    the 
cutter   to   its   arbor   by   means   of   clamping 
nuts    and    consequently    the    cutter    can    be 
instantly  removed  for  gaging  or  inspection, 
and    inaccuracies    in    the    cutters    due    to 
hardening  or  other  causes  may  be  corrected. 

The  work-spindle  is  hardened  and  ground 
and  runs  in  bronze  bushings  that  are  care- 
fully protected  from  grit  and  provided  with 
means  of  adjusting  for  wear.  The  work- 
slide  has  a  long  bearing  on  the  pan  of  the 
machine  and  is  provided  with  a  taper  gib 
for  taking  up  wear.  The  machine  is 
equipped  with  a  wheel  truing  device  for 
keeping  the  grinding  face  of  the  wheel  ac- 
curate. Water  is  supplied  to  the  wheel  by 
means  of  a  centrifugal  pump,  which  draws  the  water  from  a 
reservoir  to  which  it  is  delivered  from  the  settling  tank, 
where  emery  dust  and  grindings  are  removed. 

The  machine  is  driven  from  a  countershaft  which  has  tight 


Fig.  2.     Rear  View  of  Cincinnati   Gear   Cutter   Grinder 

capacity   is    for  cutters   up   to    10   inches   in   diameter   and   1 
diametral  pitch. 


NEWTON   FIVE-SPINDLE   MILLING 
MACHINE 
The  illustration  shows  a  five-spindle  milling  machine  which 
has    been    added    to    the    line    of    the    Newton    Machine    Tool 


Newton  Five-spindle  Milling  Machine 

Works,  Inc.,  Philadelphia,  Pa.  The  machine  is  of  simple 
design  and  has  a  powerful  drive  for  the  spindles  which  in- 
sures a  high  rate  of  output  at  a  low  maintenance  cost.  The 
drive   for  all   of  the  spindles  is   taken   from   a  single  pulley 
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which  Is  inuunted  on  a  shall  oxtciuling  through  the  niachliie. 
The  right-  and  left-hand  splndlos  arc  driven  from  this  whaft 
by  means  of  spur  gears,  while  the  three  vertical  splndlos  are 
driven  by  spiral  gears.  Each  of  the  spindles  has  a  double 
taper  bearing  In  Its  sleeve,  and  hand  adjustments  are  pro- 
vided for  each  of  these  sleeves  which  are  hold  In  position  by 
means  of  binding  bolts. 

The  worlt  table  is  provided  with  an  augular  racli  and  spiral 
gear  drive.  Only  one  change  of  gear  feed  Is  available  at  any 
time,  but  additional  changes  can  be  made  by  using  different 
gears.  The  table  is  24  inches  wide  and  long  enough  to  pro- 
vide for  milling  work  12  feet  in  length.  The  machine  has  a 
capacity  for  handling  work  24  inches  in  width  by  4%  Inches 
high  and  uses  milling  cutters  up  to  5  inches  in  diameter. 
The  feed  is  taken  from  the  end  of  the  main  driving  shaft  and 
motion  for  the  quick  return  is  taken  direct  from  the  counter- 
shaft to  the-  pulley  which  drives  the  quick-return  mechanism. 
Hand  adjustment  of  the  table  is  provided  and  the  engage- 
ment of  the  feed  and  fast  power  traverse  is  controlled  by  a 
single  lever. 

The  weight  of  the  machine  is  22,000  pounds.  While  such 
a  powerful  machine  may  appear  unnecessary  for  the  light 
work  for  which  it  is  intended,  experience  has  shown  that 
more  accurate  work  and  heavier  feeds  are  possible  on  such  a 
machine  and  that  this  justifies  the  additional  expenditure 
for  heavy  equipment. 


ROCKFORD   TWENTY-INCH   DRILL 

The  illustrations  show  the  right-  and  left-hand  sides  of 
a  new  20-inch  vertical  drill  press  which  has  been  added  to 
the  line  of  the  Rockford  Drilling  Machine  Co.,  Rockford, 
111.  The  distinctive  features  of  this  machine  are  briefly  de- 
scribed by  the  following:  It  will  be  seen  that  a  star  feed 
handle  is  used  in  place  of  the  lever  which  was  previously  ap- 


Fig.   1.     Eight-hand  Side   of   Rockford   Drill   showing  Star  Feed  Handle 

plied  to  the  machines  of  this  company's  manufacture.  This 
handle  consists  of  a  central  clutch  member,  which,  when 
thrown  into  the  outer  position,  acts  directly  on  the  cross 
spindle  to  provide  a  quick  approach  or  return  of  the  tool. 
When    thrown    into    the    inner    position,    a    gear    is    engaged 


which  operates  with  a  train  of  four  reduction  gears  to  provide 
a  slow  niovemcmt  for  heavy  drilling  or  facing  operations. 

Another  distinctive  feature  consists  of  the  dial  which  acts 
as  a  trip  for  the  power  feed.  This  dial  is  graduated  to 
correspond  with  graduations  on  the  sleeve  and  a  small  trip 
dog  is  mounted  on  it,  which  can  be  readily  moved  to  any 
(l(>sired  position,  where  it  is  secured  by  means  of  a  thumb- 
screw.    When   the  required  depth  of  drilling  is  reached  this 


Fig.  2.     Left-hand  Side  of  Eockford  Drill  showing  Dial  Feed  Trip 

trip  engages  a  roll  shown  on  the  yoke  casting  in  Fig.  2  and 
throws  it  upward,  thereby  disengaging  the  power  feed.  It 
will  be  seen  that  all  gears  are  thoroughly  incased.  The 
worm-wheel  is  guarded  from  beneath  and  this  guard  forms 
a  well  for  holding  lubricating  oil. 


NEW   MACHINERY   AND   TOOLS   NOTES 

Traveling  Crane  Trolley:  Shaw  Electric  Crane  Co.,  Muske- 
gon, Mich.  A  traveling  crane  trolley  particularly  adapted  for 
steel  mill  service.  The  trolley  is  constructed  entirely  of 
steel. 

Releasing  Chuck:  Manufacturers'  Equipment  Co.,  Chicago, 
111.  A  releasing  chuck  designed  to  hold  threaded  pieces. 
This  chuck  eliminates  the  necessity  of  stopping  or  reversing 
the  machine  in  chucking  or  removing  the  work. 

Hand  Drill:  Millers  Falls  Mfg.  Co.,  28  Warren  St.,  New 
York  City.  A  two-speed  hand  drill  with  gear  ratios  of  1% 
to  1  and  4  to  1.  The  change  of  speed  is  made  instantane- 
ously by  means  of  a  clutch  mechanism  on  the  drill. 

Pillar  Crane:  Production  Engineering  Co.,  Philadelphia, 
Pa.  A  crane  designed  to  be  carried  by  one  of  the  pillars  in 
an  industrial  plant.  The  arm  can  be  swung  in  a  complete 
circle  around  the  pillar.  The  crane  is  equipped  with  a  chain- 
block  hoist  and  is  adapted  for  all  classes  of  light  lifting. 

Center  Grinder:  Paul  Spiegel,  234  E.  117th  St.,  New  York 
City.  A  lathe  center  grinder  consisting  of  a  swinging  bracket 
attached  to  the  front  of  the  head.  The  grinder  spindle  is 
driven  by  a  friction  wheel  engaging  with  one  of  the  steps 
of  the  cone  pulley,  the  speed  being  increased  through  suit- 
able gearing. 

Pneumatic  Hammer:  Chicago  Pneumatic  Tool  Co.,  Chi- 
cago, 111.  A  pneumatic  riveting  hammer  equipped  with  a 
safety  device.  This  device  consists  of  a  knurled  nosepiece 
screwed  over  the  end  of  the  cylinder.  The  cup  end  of  the 
rivet  set  projects  through  an  opening  in  the  nosepiece,  which 
holds  the  rivet  set  in  place. 
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Vertical  Miller:  Hecker  MilliiiK  Machine  Co.,  Hydu  I'ark, 
Mass.  A  vertical  iiiilliiig  machine  in  which  liie  movement  of 
the  head  is  controlled  by  a  worm  and  worm-wlieel,  an  auto- 
matic stop  being  provided  for  tlirowing  out  the  feed.  A  quick 
hand  return  is  also  provided,  and  tlie  depth  of  cut  Is  ac- 
curately determined  by  means  of  a  micrometer  gage. 

Boring  Mill:  H.  IMckford  &  Co.,  Lakeport,  N.  H.  A  seven- 
foot  motor-driven  boring  mill  equipped  with  a  ten-horsepower 
variable-.specd  motor.  The  machine  is  driven  direct  through 
a  gear-bo.x,  wliich,  in  conjunction  witli  the  variable-speed 
motor,  gives  thirty-six  table  speeds.  Work  84  inches  in 
diameter  by  48  inches  higli  can  be  handled. 

Forming  Press:  Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave., 
Mount  Gilead,  Ohio.  A  hydraulic  press  for  forming  articles 
out  of  sheet  metal.  This  press  has  three  cylinders,  the  mid- 
dle cylinder  operating  the  blank-holder  while  the  cylinders 
at  each  side  operate  the  forming  platen.  The  press  has  a 
capacity  for  pressures  up  to  68  tons  and  will  handle  work 
up  to  l!8  by  38  Inches  in  size. 

Coupler  Shear  and  Riveter:  Watson-Stillman  Co.,  192 
Fulton  St.,  New  York  City.  A  hydraulic  car-coupler  shear 
and  riveter  in  which  the  cylinder  is  an  integral  part  of  the 
body  of  the  machine.  The  main  casting  is  pivoted  to  a 
stand  on  its  back  face,  instead  of  being  bolted  to  the  stand 
from  the  bottom.  This  permits  the  casting  to  be  swung 
around  to  meet  the  requirements  of  different  classes  of  work. 

Connbination  Lathe  and  Grinder:  Cincinnati  Precision 
Lathe  Co.,  Cincinnati,  Ohio.  This  company  has  modified  the 
design  of  its  friction  head  bench  lathes  to  adapt  them  for 
cutter  grinding.  When  engaged  on  cutter  grinding  opera- 
tions, the  tooth-rest  bracket  is  bolted  to  the  swivel  head  or 
to  the  bed  of  the  machine,  according  to  the  requirements  of 
different  classes  of  work.  The  grinding  wheel  is  mounted 
on  the  tool-slide  in  the  usual  way. 

Horizontal  Miller:  Becker  Milling  Machine  Co.,  Hyde 
Park,  Mass.  A  horizontal  milling  machine  driven  by  a  con- 
stant-speed pulley  w^hich  adapts  the  machine  for  belting  direct 
to  the  lineshaft.  The  gear-box  is  placed  between  the  con- 
stant-speed pulley  and  the  pulley  to  which  the  spindle  is 
belted.  Twenty-one  spindle  speeds  are  available  ranging 
from  8  to  375  revolutions  per  minute.  The  feeds  are  obtained 
through  fiiction  disks,  feeds  ranging  from  0.003  to  0.600  inch 
per  revolution  being  available. 


BROACHING    HEAVY  BENCH  "VISE  BODIES 

The  ordinary  machinists'  bench  vise  with  front  sliding  jaw 
fixed  on  a  rectangular  section  bar  offers,  in  the  back  jaw,  a 
first-class  broaching  job.  A  common  practice  has  been  to 
cast  the  back  jaws  with  the  rectangular  opening  cored  as 
closely  as  possible  to  the  required  size  and  to  fit  the  sliding 
jaw  bar  to   it   by   filing.     The   result,  of  course,  is  consider- 
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Fig.   1.     J.   N.    Lapointe   Machine  broaching  Heavy  Vise  Body 

able  hand  labor  and  more  or  less  unsatisfactory  work  in 
many  cases.  The  application  of  the  broaching  machine 
enables  the  vise  manufacturer  to  cast  the  back  jaws  with 
smaller  openings  and  to  remove  metal  all  around  the  inside 
of  the  hole  with  the  broach.  This  insures  perfect  bearing 
and  working  surfaces  free  from  hard  scale. 

The  accompanying  illustration  Fig.  1  shows  an  equip- 
ment recently  furnished  by  the  J.  N.  Lapointe  Co.,  New  Lon- 
don, Conn.,  to  a  vise  manufacturer  for  broaching  the  holes  in 
heavy   vises.     The  chief   feature  of  interest,   aside   from   the 


general  operation,  is  the  means  provided  for  supporting  the 
heavy  broach.  The  broach  weighs  1^75  pounds  and  is,  there- 
fore, entirely  too  heavy  and  dangerous  a  tool  to  be  lifted  by 
hand.  The  necessity  of  handling  the  broach  at  each  opera- 
tion is  neatly  avoided.  The  broach  is  provided  with  a  round 
shank  at  the  rear,  which  telescopes  into  a  supporting  bracket, 
The  bracket  holds  it  up  in  line  with  the  pulling  shaft  and 
thus  eliminates  the  necessity  of  the  operator's  handling  it. 
The  round  shank  enables  the  broach  to  be  turned  readily  to 
clean  oft  the  chips. 

The  jaw  of  the  vise  shown  in  the  Illustration  weighs  about 
150  pounds.  It  is  mounted  for  broaching  with  the  broach  in 
the  position  shown  in  Fig.  2,  and  the  broach  is  then  slipped 


Fig.   2.     Showing    Heavy    Broach    supported    on    Bracket    ready    for    placing 
Work   in   Position 

up  over  the  pulling  shaft  which  projects  out  of  the  machine 
and  is  connected  with  the  key  shown  lying  on  top.  As  soon 
as  the  machine  begins  to  pull  the  broach  through  the  vise 
jaw,  the  teeth  come  in  contact  with  the  metal  all  around  and 
by  the  time  the  support  shank  of  the  broach  leaves  the  sup- 
port bracket  at  the  rear  the  pressure  developed  is  suflGicient 
to  hold  the  broach  and  vise  jaw  up  in  position.  The  bracket 
for  supporting  the  broach  is  pivoted  on  the  round  column 
beneath  the  end  of  the  machine  bed,  and  can  be  swung  around 
beside  the  bed  out  of  the  way  when  the  machine  is  being 
used  on  lighter  broaching  work. 

This  broach  Is  believed  by  the  makers  to  be  the  heaviest 
ever  made  and  used.  The  time  required  for  broaching  a  jaw 
depends,  of  course,  on  the  activity  of  the  operator,  being  per- 
haps from  four  to  five  minutes  apiece. 


EIGHTH  ANNUAL  CONVENTION  OP  TRADE 
PRESS  ASSOCIATION 

The  eighth  annual  convention  of  the  Federation  of  Trade 
Press  Associations  was  held  at  the  Hotel  Astor,  New  York 
City,  September  18  20.  The  program  included  a  large  num- 
ber of  short  papers  and  addresses  on  advertising,  editorial 
policy,  circulation,  publishing,  etc.  The  object  of  the  Fed- 
eration is  to  bring  about  better  business  methods  and  a 
higher  conception  of  ideals  in  trade  paper  publishing,  to 
increase  the  efficiency  of  trade  papers  as  advertising  mediums 
and  to  raise  the  standards  of  the  business  generally.  Friday 
evening,  September  19,  was  given  over  to  the  annual  banquet 
at  the  Hotel  Astor  which  was  attended  by  several  hundred 
men,  many  of  whom  are  prominently  connected  with  trade 
paper  publication. 


The  report  of  the  Interstate  Commerce  Commission  for  the 
year  ending  June  30,  1912,  states  that  the  aggregate  mileage 
of  railway  tracks  of  all  kinds  was  360,714.24  miles.  This 
mileage  was  classified:  Single  track,  240,238.81;  second  track, 
24.929.51;  third  track,  2511.76;  fourth,  fifth  and  sixth  tracks, 
1783.97;  odd  tracks  and  sidings,  91,250.19  miles.  The  num- 
ber of  locomotives  in  service  was  61.250  of  which  14,206  were 
classified  as  passenger,  36,600  as  freight,  9475  as  switching 
and  969  were  unclassified. 
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MACHINE   FOR   MAKING  "WELDED 
SEAMLESS"  TUBING 

Mr.   Marshall   B.   Lloyd  of  the  Lloyd   Mfg.   C^o.,   Menominee, 
Mich.,   is   the   inventor  of  a   new   process   for   manufacturing 


The  method  by  which  stock  is  fed  to  the  machiiio  Is  clearly 
illustrated  in  Fig.  1.  Either  hot-  or  cold-rolled  steel  is  used; 
the  material  is  fed  into  one  end  of  the  machine  and  the  fin- 
ished tubing  comes  out  at  the  other  end.  The  operation  of 
the  machine  is  entirely  automatic,  the  operations  of  forming. 


Fig,   1.     Front  View  of  Lloyd  Machine  for  making  "'Weided  Seamless"  Tubing   sliowing  Delivery  of  Stock  to  the  Machine 

"seamless   welded"   metal   tubing.     Front  and   rear   views   of      welding,  straightening,  sizing,  polishing  and  cutting  off  being 

performed    without    any    attention    from    the    operator.      The 


the  machine  used  for  this  purpose  are  shown  in  the  accom- 


Fig.  2.     Rear  View  of  Machine  for  making  "Welded  Seamless"   Tubing,   showing  Finished  Tubes  made  in  the  Machine 

panying  illustrations;    the  machine  is  of  a  very  compact  de-  capacity  of  a  single  machine  is  for  4000   feet  of  tubing  per 

sign,  only  occupying  a  floor  space  of  3  by  20   feet.     Double  day,  regardless  of  the  size  of  the  tubing  which  is  produced, 

machines   for   producing   two    tubes    simultaneously    are   aFso  The  machine  is  very  economical   in  the  use  of  stock,   the 

built,  such  machines  requiring  the  attention  of  two  operators.  only  waste  consisting  of  about  1/16  of  an  inch  of  material  at 
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eacli  point  where  a  finished  tube  is  cut  off.  Anyone  familiar 
with  the  process  of  manufacturing  tubing  wili  appreciate  the 
fact  that  this  Is  far  more  economical  than  other  methods 
which  are  in  common  use.  In  producing  drawn  tubing,  the 
thinner  that  the  walls  of  the  tube  are  re(|uired  to  be,  the 
greater  the  expense  of  production,  owing  to  the  increased 
amount  of  power  that  is  necessary  during  the  drawing 
operation.  With  the  Lloyd  process,  walls  of  a  given  thick- 
ness are  obtained  by  using  the  proper  gage  of  metal  so  that 
the  cost  of  production  is  not  affected.  Practically  any  desired 
shape  of  tube  can  be  made,  among  which  may  be  mentioned 
such  standard  forms  as  oval,  round,  square  or  hexagonal. 
No  additional  expense  is  involved  in  the  production  of  ir- 
regular shapes. 

The  machine  has  a  capacity  for  producing  tubing  from  one 
to  seven  inches  in  diameter  and  special  machines  could  be 
built  for  producing  larger  sizes.  The  method  of  operating 
the  machine  is  quite  simple  and  consequently  no  extended 
experience  in  tube  making  is  necessary  in  order  to  produce 
satisfactory  work.  The  method  of  threading  the  ends  of 
tubing  produced  on  this  machine  is  to  build  them  onto  the 
ends  of  the  tube  rather  than  to  cut  threads  in  the  Walls  of 
the  tubing.  By  this  means,  the  threaded  section  can  be  made 
of  any  desired  strength. 

The  operation  of  the  machine  may  be  briefly  outlined  as 
follows:  The  flat  metal  strip  is  drawn  through  a  series  of 
small  rolls  which  form  it  to  the  required  shape  around  a 
suitable  mandrel  of  special  construction.  After  passing 
through  this  process,  the  edges  of  the  tube  are  close  together 
ready  for  the  welding  operation.  An  autogenous  welding 
torch  is  used  for  this  purpose  which  joins  the  seam  of  the 
tube  by  the  familiar  process  of  fusion  welding.  A  thin  burr 
shows  on  the  metal  at  the  point  where  the  weld  w'as  made 
but  this  defect  is  removed  by  a  knife  on  the  machine.  The 
tube  is  next  smoothed  down  with  a  fine  emery  wheel. 

After  these  operations  have  been  completed,  the  tube 
passes  on  to  a  powerful  vise  equipped  with  semicircular 
jaws.  This  vise  has  a  reciprocating  movement  through  a 
distance  of  two  feet  and  draws  the  tubing  through  the  ma- 
chine at  each  forward  movement.  When  the  tube  leaves  the 
vise,  it  is  sized  and  polished  by  a  process  of  cold  rolling  with 
water.  After  this  operation  has  been  completed,  the  tube 
goes  through  the  straightening  device  and  is  then  cut  off  and 
dropped  into  a  receptacle  at  the  end  of  the  machine.  This 
end  of  the  machine  is  clearly  illustrated  in  Fig.  2.  It  is 
stated  that  the  tubing  produced  in  this  way  is  so  smooth 
and  bright  that  it  has  the  appearance  of  having  been  electro- 
plated. 

*     «     * 

LARGEST  PRECISION  TESTING  MACHINE 
The  U.  S.  Bureau  of  Standards,  Washington,  D.  C,  lately 
Installed  a  testing  machine  for  testing  columns,  blocks,  beams, 
girders  and  other  shapes  of  steel,  iron,  wood,  concrete,  rein- 
forced concrete,  etc.  The  machine  measures  the  breaking 
strength,  spring  under  load,  etc.  It  has  a  capacity  for  speci- 
mens of  any  length  up  to  34  feet  and  is  capable  of  exerting 
a  pull  of  1,150,000  pounds  and  a  compression  of  2,300,000 
pounds.  Although  of  such  great  capacity,  the  claim  is  made 
that  the  mechanism  is  so  delicate  that  the  pressure  of  a  finger 
on  the  ram  will  be  registered. 


PERSONALS 

Forrest  R.  Jones,  formerly  head  of  the  department  of  ma- 
chine design  at  the  University  of  Wisconsin  and  later  with 
Cornell  University,  has  taken  charge  of  the  editing  of  data 
sheets  known  as  "Lefax"  published  by  the  Standard  Cor- 
poration, Philadelphia. 

Otto  K.  Kleinert,  for  the  past  twenty-five  years  general 
foreman  of  the  automatic  and  tool  departments  of  the  Water- 
bury  Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn.,  has 
resigned  to  become  superintendent  of  the  King  Machine  Co.'s 
works  in  Bridgeport,  Conn. 

Col.  George  W.  Goethals,  chairman  of  the  Isthmian  Canal 
Commission  and  chief  engineer  of  the  Panama  Canal,  has 
accepted  the  honorary  presidency  of  the  International  En- 
gineering Congress,  and  will  preside  in  person  over  the 
general  sessions  to  be  held  in  San  Francisco  September  20-25, 
1915. 


Lawrence  W.  Cady,  formerly  electrical  engineer  for  the 
Browning  Engineering  Co.,  of  Cleveland,  Ohio,  is  now  engaged 
in  consulting  and  designing  work.  Mr.  Cady  is  a  specialist 
on  the  design  and  application  of  electrically-operated  ma- 
chines. His  address  is  1557  Roblnwood  Ave.,  Lakewood. 
Ohio. 

George  L.  Colburn,  for  the  past  three  years  assistant  to 
Frank  Burgess,  proprietor  and  general  manager  of  the  Boston 
Gear  Works,  Norfolk  Downs,  Mass.,  is  now  mechanical  engi- 
neer with  the  Holmes  &  Blanchard  Co.,  builders  and  dealers 
in  crushing,  grinding,  sifting  and  mixing  machinery.  Mr. 
Colburn  is  also  associated  with  George  Vincent  Rogers,  presi- 
dent of  the  company,  who  conducts  a  large  factory  appraisal 
business,  established  in   1893. 

Axel  F.  Backlin,  mechanical  engineer  with  the  American 
Steel  &  Wire  Co.,  Worcester,  Mass..  and  assistant  to  the  late 
P>ed  H.  Daniels,  was  tendered  a  farewell  dinner  by  the 
Swedish  Engineers'  Society  of  which  he  is  president,  at  the 
Bancroft  Hotel,  Worcester,  September  20.  Mr.  Backlin  has 
been  transferred  to  the  Pittsburg  office  of  the  American  Steel 
&  Wire  Co.,  as  assistant  superintendent.  He  will  act,  in  a 
sense,  as  master  mechanic  for  th<'  company. 

D.  De  Vries,  a  well-known  machine  tool  specialist,  employed 
by  R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam,  Holland,  will  visit 
the  United  States  in  October  in  the  interest  of  his  concern, 
which  is  actively  engaged  in  selling  American  machine  tools. 
Mr.  De  Vries  has  just  returned  from  a  trip  to  the  far  East, 
where  he  spent  four  months  in  Java,  establishing  agencies 
for  the  sale  of  American  machine  tools,  and  making  demon- 
strations, etc.  His  work  attracted  favorable  attention  from 
government  and  railway  ofTicials.  Mr.  Do  Vries  will  visit  the 
United  States  especially  in  the  interest  of  his  firm's  Eastern 
machine  tool  business. 

Prof.  A.  Riebe,  director  of  the  Riebe  Kugellager  und 
Werkzeug  Fabrik,  Berlin,  Germany,  arrived  in  New  York, 
September  18,  on  the  steamer  Imperator  to  visit  his  American 
agents,  Olin,  Giberson  &  Lowy,  30  Church  St.  Prof.  Riebe, 
who  in  conjunction  with  Prof.  Stribeck  made  many  original 
investigations  into  the  design  of  radial  ball  bearings,  will 
deliver  several  illustrated  lectures  while  in  America  before 
the  various  sections  of  the  Society  of  Automobile  Engineers. 
The  lecture  before  the  metropolitan  section  was  given  on 
September  25,  the  subject  being  "A  Review  of  the  Inception 
of  the  Ball  Bearing  and  Roller  Bearing  and  their  Application 
in  the  Automobile  Industry." 

*     *     * 

OBITUARIES 

Thurston  M.  Phetteplace,  professor  of  mechanical  engi- 
neering of  Brown  University,  Providence,  died  at  the  Maine 
General  Hospital  September  7,  aged  thirty-six  years,  following 
an  operation  for  carbuncle.  Prof.  Phetteplace  was  a  member 
of  the  A  S.  M.  E.  and  had  contributed  valuable  papers  to  its 
proceedings.  His  untimely  death  will  be  mourned  by  all 
knowing  his  abilities. 

Howard  F.  Martin,  general  sales  manager  of  the  Eveland 
Engineering  &  Mfg.  Co.,  Philadelphia,  Pa.,  was  killed  in  a 
railroad  accident  near  North  Haven,  Conn.,  September  2.  Mr. 
Martin  was  returning  with  his  w^ife,  from  a  vacation  in  Maine 
and  she,  too,  was  killed.  Mr.  Martin  was  forty-five  years  old 
and  had  been  connected  with  the  Pennsylvania  Steel  Co.,  for 
about  fifteen  years  as  purchasing  agent  and  sales  manager. 
After  resigning  his  position  as  sales  manager  with  the  Penn- 
sylvania Steel  Co.,  which  ho  had  held  for  about  ten  years,  he 
went  with  the  Eveland  Engineering  &  Mfg.  Co.  in  a  similar 
capacity.  He  was  a  member  of  several  leading  clubs  and 
other  organizations  of  Philadelphia,  and  was  also  a  member 
of  a  number  of  steel  trade  organizations. 

George  W.  Bennett,  vice-president  and  general  manager  of 
the  Willys-Overland  Co.,  Toledo,  Ohio,  died  September  19, 
aged  forty-nine  years.  He  was  born  in  Worthing,  England, 
and  came  to  America  at  an  early  age.  He  was  assistant  man- 
ager of  Gormully  &  Jeffrey  Mfg.  Co..  of  Chicago,  from  1885 
to  1892.  In  1892  he  became  branch  manager  of  the  company 
at  Washington,  D.  C,  remaining  there  until  1895.  From 
Washington  he  went  to  Brooklyn,  N.  Y.,  for  the  same  com- 
pany, leaving  in  1899  to  become  Eastern  representative  of  the 
American  Bicycle  Co.  of  New  York.  From  1900  to  1906  he 
was  sales  manager  for  the  Thomas  B.  Jeffrey  Co.  of  Kenosha, 
Wis,,  and  in  1906  manager  of  the  Knox  Automobile  Co.  of 
Springfield,  Mass.  He  then  became  Eastern  representative  of 
the  While  Co.,  remaining  in  this  position  until  1910,  when  he 
went  to  Toledo  to  join  the  Overland  forces.  Mr.  Bennett  was 
a  member  of  many  national  and  international  organizations 
connected  with  the  automobile  trade,  including  the  Auto- 
mobile Board  of  Trade.  He  is  survived  by  a  widow  and  two 
sons. 

Fred  H.  Daniels,  chief  engineer  of  the  American  Steel  & 
Wire  Co.,  Worcester,  Mass..  died  at  his  home  in  Worcester 
August  31,  aged  sixty  years.  Mr.  Daniels  was  a  well-known 
mechanical  engineer  and  was  chairman  of  the  board  of  engl- 
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MEETS  REQUIREMENTS 


No.  5  B  Heavy  Plain  Milling  Machine 


Capacity  SO"  x  12"  x  21". 


BROWN  &  SHARPE  MFG.  CO. 

OFFICES:  20  Vesey  St.,  New  Tork,  N.  T.;  654  The  Bourse,  Philadelphia,  Pa.:  G2C  G.30  Washington  Blvd.,  Chicago,  111.;  305  Chamber  of  Commerce 
Bldg.,   Rochester.   N.  Y.;  Room  429  University  Bloclj,  Syracuse.   N.  y. 

REPRESENTATIVES:  Baird  Machinery  Co.,  Pittsburgh,  Pa..  Erie,  Pa.;  Carey  Machinery  &  Supply  Co.,  Baltimore.  Md.;  B.  A.  Kinsey  Co.,  Cin- 
cinnati, O.,  Indianapolis,  Ind. ;  Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland.  O.,  Detroit,  Mich.; 
Colcord-Wright  Machinery  &  Supply  Co.,  St.  Louis,  Mo.;  Perine  Machinery  Co.,   Seattle,   Wash.;   Portland  Machinery  Co.,   Portland,   Ore. 


October,  1913  MACMMIEEY  97 


•OR  HEAVY  SERVICE 


What  do  you  expect  in  any  machine  designed  for 
heavy  manufacturing  service? 

Above  all,  ample  power  and  a  consistently  rigid 
design. 

Note  how  well  these  points  have  been  taken  care  of 
in  the  No.  5-B  Heavy  Plain  Milling  Machine. 

Large  diameter  constant  speed  drive  pulley  running  at  high 
speed  carries  an  extra  wide  belt.  The  overhead  pulley  is  also  of 
large  diameter  giving  wide  belt  contact  and  powerful  driving 
leverage.  The  variable  feed,  by  means  of  hardened  spur  gears, 
is  driven  by  chain  direct,  mounted  on  large  diameter  hardened 
steel  shafts,  firmly  supported.  Result — elimination  of  vibration, 
and  maximum  efficiency. 

The  knee  slide  extends  to  the  top  of  the  frame,  stiffening  the 
column  and  forming  a  massive  housing  for  the  spindle.    Notice  the 
long  bearing  of  the  knee  on  the  column.    Stout  transverse  ribs  give 
•  rigidity  for  heavy  service. 

The  table  is  heavy  and  has  a  vertical  depth  that  gives  the  neces- 
sary stiffness  to  prevent  springing  under  deep  cuts.  The  depth 
of  the  saddle  and  extra  long  bearings  in  proportion  to  the  length 
of  the  table  are  clearly  shown. 

Stout,  easily  adjustable  braces  serve  to  firmly  lock  the  knee  and 
overhanging  arm  together,  resisting  the  stresses  that  tend  to  pro- 
duce vibration. 

If  you  have  heavy  milling,  these  features  should  interest  you. 
Better  ask  us  now  for  full  particulars. 

Study  the  Cut 

>ROVIDENCE,  R.  L,  U.  S.  A. 

CANADIAN  AGENTS:    The  CanadlanFalrbauks  Morse  Co.,  Ltd.,  Montreal,    Toronto,  Winnipeg,  Calgary,  Vancouver,  St.  Jolin,  Saskatoon. 

FOKEION  AGENTS:     Burk  &  Hickman,   Ltd..   London.   Birmingham,   Manclu-sti-r,    ShelTlpld,    Glasgow.  F.    G.    Kretschmer    &    Co.,    Frankfurt    a/M.. 

Germany.      V.    Lowcner,    Copenhagen,    Denmark.    Stockholm,    Sweden,    Chrlstlanla.    Norway;    Schuchardt  &   Schutte,    St.    Petersburtc,    Kussia;    Fenwick 

Preres  &  Co.,  Paris,   France;  Liege,   Belgium.  Turin,   Italy,  Zurich,  Switzerland,    Barcelona,    Spain;    F.  \V.    Home,    Toklo.    Japan;    L.    A.    Vail.    Mel- 
bourne, Australia;  F.  L.  Strong,  Manila,  P.  I 
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neers  of  the  United  States  Steel  ("orporatlon.  He  was  a 
graduate  of  Worcester  Polytechnic  Institute,  and  entered  the 
employ  of  tlie  Washburn  &  Moen  (^o,  Ininiodiately  after 
graduation  as  a  draftsman.  His  skill  and  ability  as  a  drafts- 
man and  dcsiKncr  soon  won  rccoKnition  and  he  was  sent 
abroad  several  times  to  obtain  plans  and  data  for  the  develop- 
ment of  the  plant.  When  Charles  H.  Morgan  retired  from 
the  company  in  1887,  Mr.  I'hllip  W.  Moen  was  made  superin- 
tendent and  Mr.  Daniels,  assistant  superintendent.  Mr. 
Daniels  became  general  superintendent  after  a  year's  service 
as  assistant  general  superintendent.  When  the  thirty  big 
steel  and  wire  manufacturing  plants  of  the  country  were 
consolidated  by  John  W.  Gates  in  1896  under  the  name  of  the 
American  Steel  &  Wire  Co.,  he  was  given  the  responsibility 
•of  putting  a  number  of  run-down  plants  in  first-class  condi- 
tion. Mr.  Daniels  was  the  inventor  of  about  150  improve- 
ments in  wire  drawing  machinery,  etc. 

Prank  n.  Rutter,  second  vice-president  and  sales  manager 
of  the  Scranton  Bolt  6  Nut  Co.,  Scranton,  Pa.,  was  killed  in  a 
railroad  wreck  near  North  Haven,  Conn.,  September  2,  while 
a  passenger  on  the  Bar  Harbor  express  which  was  telescoped 
by  the  White   Mountain   express.     Mr.   Rutter  was   forty-one 


years  old.  He  was  born  In  Lykens,  Dauphin  Co.,  Pa.,  and  was 
educated  In  the  public  schools  of  Lebanon,  Pa.,  from  which  he 
entered  the  employ  of  the  Pennsylvania  Bolt  &  Nut  Co.,  now 
the  American  Iron  &  Steel  Mfg.  Co.  He  started  as  an  office 
boy  and  served  for  a  time  as  clerk  In  the  rolling  mills  and 
from  there  was  transferred  to  the  estimating  department  of 
the  general  offices  of  the  company.  After  working  several 
years  in  that  department  he  was  chosen  teller  of  the  First 
National  Bank  of  Lebanon,  In  which  capacity  he  served  for 
four  years  with  marked  ability.  Ho  left  this  position  in  1903 
to  take  a  position  as  chief  clerk  of  the  accounting  department 
of  the  Scranton  Bolt  &  Nut  Co.,  and  in  1905  was  promoted  to 
president  in  the  sales  department.  In  1906  he  was  made 
sales  manager  and  in  1910  was  chosen  a  director  of  the  com- 
pany, which  position  he  filled  with  ability  until  his  death. 
Mr.  Rutter  was  a  man  of  unusual  character  and  ideals.  He 
was  a  member  of  the  Manufacturers'  Club  of  New  York  City, 
the  Pennsylvania  Society  of  New  York,  Engineers'  Society  of 
Northeastern  Pennsylvania,  the  Scranton  Club  and  the 
Country  Club  of  Scranton.  In  1908  he  married  Miss  Grace 
B.  Law,  daughter  of  A.  P.  Law,  president  of  the  Temple  Iron 
Co.    Mrs.  Rutter  also  lost  her  life  in  the  wreck. 


SOCIETIES,  SCHOOLS  AND 
COLLEGES 

tJniversity  of  Manchester,  Manchester,  England, 
rrospectus  of  University  courses,  session  1913-14; 
also  lllustratious  of  the  school,  laboratories,  work- 
shops, and  departments  for  bleaching,  dyeing, 
printing  and  finishing  textile  goods  and  manufac- 
turing paper. 

American  Museum  of  Safety,  29  W.  39th  St., 
New  York  City,  has  made  a  special  report  on  lead 
roi.wning  and  the  report  is  considered  of  so  much 
value  l>y  Dr.  C.  F.  Stokes,  surgeon-seneral  of  the 
U.  S.  Navy,  that  a  lengthy  abstract  with  illustra- 
tions will  be  published  in  the  "U.  S.  Medical  Bul- 
letin." 

Pratt  Institute,  Brooklyn,  N.  Y.,  will  begin 
evening  courses  In  mechanical  drawing  and  ma- 
chine design.  October  1.  Other  courses  offered  are 
technical  chemistry,  industrial  electricity,  practi- 
cal electricity,  steam  engines,  strength  of  ma- 
terials, practical  mathematics,  trade  teaching 
machine  work,  toolmaking,  carpentry  and  buildingi 
pattemmaking.   and   sheet  metal   work. 

COMING  EVENTS 

October  7-10 — Convention  of  American  Society  of 
Municipal  Improvements  in  Wilmington,  Del  George 
H.  McGovem,  secretary.  Chambers  of  Commerce 
Wilmington.  Del. 

October  10-17.— Eighth  annual  foundry  and  ma- 
chine exhibition  in  the  International  Amphitheater 
Bldg.,  Chicago,  III.  This  exhibit,  which  was  started 
eight  years  ago  to  show  foundry  equipment  only 
has  broadened  out  considerably  in  the  past  few 
years  and  now  includes  all  classes  of  machine 
tools  and  shop  equipment  as  well  as  foundry  equip- 
ment and  supplies.  One  hundred  and  eight  concerns 
were  represented  in  the  exhibition  held  in  Buffalo 
N.  T.,  last  year  and  over  one  hundred  and  twentv- 
flve  concerns  have  taken  space  for  this  year  and 
two  hundred  are  expected.  C.  E.  Hoyt,  secretary, 
Lewis  Institute  Bldg.,   Chicago,   111. 

October  13-17.— Annual  convention  of  the  Ameri- 
can Institute  of  Metals  at  Chicago,  111  W  M 
Corse,  secretary.  Lumen  Bearing  Co.,  Buffalo    N    Y 

October    14-16.— Annual    convention    of    the'  AUied 
Foundrymen's    Association.      Hotel    La    Salle     head- 
quarters.      Richard    Moldenke,     Watchung     'n      J 
secretary.  *       "' 

October  19-26 — Seventh  annual  convention  of  the 
National  Society  for  the  Promotion  of  Industrial 
Education,  in  Grand  Rapids,  Mich.  The  convention 
promises  to  be  the  greatest  yet  held  by  the  society 
in  point  of  attendance,  importance  of  questions  to 
be  discussed  and  interest  in  the  work.  C  A  Pros- 
ser^  secretary,  10.5  Bast  22nd  St.,  New  York  City 

October   20-S6.— Convention   of   the   American    Min- 
^g    Congress    in    Horticultural    Hall,    Philadelphia, 
Pa.     James  F.   Callbreath,   secretary,   Munsev   Bide 
Washington.   D.   C.  •  j        "s-, 

October  22-24.— Twelfth  annual  convention  of  the 
National  Machine  Tool  Builders'  Association,  New 
3(ork  City.  Hotel  Astor,  headquarters.  James  H 
Herron.  general  manager,  Cleveland.  Ohio. 

October  28-30. — Pennsylvania  Industrial  Welfare 
and  Efficiency  conference  in  the  Capitol  Bldg 
Harrisburg,  Pa.,  under  the  auspices  of  the  En- 
gineers' Society  of  Pennsylvania,  Harrisburg  Pa 
In  connection  with  the  convention  an  engineering 
exhibit  will  be  held  October  27-31  in  the  con- 
crete building  of  the  Harrisburg  Railway  Co  con- 
taining 26.000  square  feet  floor  space.  Paul  GendeU 
director  of  exhibits,    Harrisburg,    Pa. 

December  3-6.— Annual  meeting  of  the  American 
bociety  of  Arechanical  Engineers.  Headquarters 
Engineers  Bldg.,  29  W.  39th  St.,  New  York  City 
Calvin    W.    UI<e.    secretary. 

December  11-20.— First  International  Exposition  of 
Safety  and  Sanitation  under  the  auspices  of  the 
American  Museum  of  Safety,  29  W.  39th  St  New 
York  City.  Dr.  William  H.  Tolman,  director. 
Safety  and  health  in  every  branch  of  American 
industrial  life— manufacturing,  trade,  transportation 
on  land  and  sea,  business  and  engineering  in  all 
of  their  subdivisions,  will  be  reiiresentfd  at  this 
exposition.  Exhibits  from  Europe  and  other  foreign 
countries   will   be   admitted    free   of   duty   by   special 


act  of  Congress.  European  employers  have  cut  their 
accident  and  death  rate  In  halt  by  a  persistent 
campaign  of  safety.  There  are  twenty-one  museums 
of  safety  in  Europe,  and  all  these  will  contribute 
to  the  American  Exposition. 


NEW  BOOKS  AND  PAMPHLETS 

Metallographio  Testing.  16  pages,  7  by  10  inches. 
Published  by  the  Department  of  Commerce, 
Washington,  D.  C,  as  Circular  No.  42  of  the 
Bureau  of  Standards. 

Standard  Analyzed  Samples — General  Information. 
12  pages,  7  by  10  inches.  Published  by  the 
Department  of  Commerce,  Washington,  D.  C, 
as  Circular  No.  25  of  the  Bureau  of  Standards. 

Analyzed  Irons  and  Steels — Methods  of  Analysis. 
15  pages,  7  by  10  Inches.  Published  by  the 
Department  of  Commerce,  Bureau  of  Stand- 
ards,   Washington,    D.    C,    as    Circular    No.    14. 

Analyzed  Iron  and  Manganese  Ores — Methods  of 
Analysis.  27  pages,  7  by  10  Inches.  Pub- 
lished by  the  Department  of  Commerce.  Bu- 
reau of  Standards,  Washington,  D.  C,  as  Cir- 
cular   No.    26. 

United  States  Government  Specification  for  Port- 
land Cement.  28  pages,  7  by  10  inches.  Il- 
lustrated. Published  by  the  Department  of 
Commerce,  Bureau  of  Standards,  Washington, 
D.   C,   as   Circular   No.   33. 

Dehydration  of  Clays.  By  G.  H.  Brown  and  E.  T. 
Montgomery.  23  pages,  7  by  10  inches.  Dia- 
grams. Published  by  Department  of  Com- 
merce, Bureau  of  Standards,  Washington, 
D.   C,   as  Technologic  Paper  No.   21. 

Vitrified  Brick  as  a  Paving  Material  for  Coimtry 
Roads.  By  Vernon  M.  Peirce  and  Charles  H. 
Moorefield.  34  pages,  6  by  9  inches.  Illus- 
trated. Published  by  the  U.  S.  Department  of 
Agriculture,  Washington,  D.  C,  as  Bulletin 
No.  23. 

Determination  of  Sulphur  in  Illuminating  Gas.  By 
R.  S.  McBrlde  and  E.  R.  Weaver.  46  pages, 
7  by  10  inches.  Illustrated.  Published  by 
Department  of  Commerce,  Bureau  of  Stand- 
ards, Washington,  D.  C,  as  Technologic  Paper 
No.    20. 

Typical  Specifications  for  the  Fabrication  and 
Erection  of  Steel  Highway  Bridges,  By  the 
Office  of  Public  Roads.  25  pages,  6  by  9 
inches.  Published  by  the  D.  S.  Department 
of  Agriculture,  Office  of  Public  Roads,  Wash- 
ington,   D.   C,   as  Circular  No.   100. 

New  Calorimetric  Resistance  Thermometers.  By 
H.  C.  Dickinson  and  E.  F.  Mueller.  12  pages, 
7  by  10  inches.  Illustrated.  Published  by 
the  Department  of  Commerce,  Bureau  of  Stand- 
ards, Washington,  D.  C,  as  reprint  No.  200 
from  the  Bulletin  of  the  Bureau  of  Standards 
Vol.    9. 

Note  on  Cold-Junction  Corrections  for  Thermo- 
couples. By  Paul  D.  Foote.  13  pages,  7  by 
10  inches.  Diagrams.  Published  by  the  De- 
partment of  Commerce,  Bureau  of  Standards, 
Washington,  D.  C,  as  reprint  No.  202  from 
the  Bulletin  of  the  Bureau  of  Standards, 
Vol.    9. 

Proceedings  of  the  First  Cooperative  Safety  Con- 
gress. 336  pages,  6  by  9  inches.  Published 
by  the  National  Congress  for  Industrial  Safety, 
2135  Green  St.,  Harrisburg,  Pa.  The  first 
Safety  Congress  was  held  under  the  auspices 
of  the  Association  of  Iron  and  Steel  Electrical 
Engineers  in  Milwaukee,  Wis.,  September  30- 
October    5,    1912. 

Boiler   Construction.      By    Frank   B.    Kleinhans.      462 
pages.   51/2  by  7%   Inches.     334  Illustrations  and 
five    folding   plates.      Published   by    Norman    W. 
Henley   &  Son,    New  York  City.     Price  $3. 
The    first    edition    of    this    work    was    published 
several  years  ago;   the  second   revised   and   enlarged 
edition    has    just    been    published.       It    undoubtedly 
Is  one  of  the  best  books  of  the  kind  in  print,  start- 
ing with  the  laying  out  of  the  sheets  and   conclud- 


ing with  the  completed  holler.  The  contents  comprise 
laying  out  work,  flanging  and  forging,  punching, 
shearing,  plate  planing,  bending,  machining  parts, 
boiler  details,  assemliling  and  calking,  finishing 
parts,  boiler  shop  machlner.v,  general  tables,  plates 
showing  types  of  modem  locomotive  boilers,  loco- 
motive boiler  inspection  and  questions  and  answers 
on   boiler  inspection. 

The  Polytechnic  Engineer.  Vol.  XIII.  138  pages, 
6  by  9  inches.  Published  annually  by  the 
students  of  tlie  Polyteolinie  Institute  of  Brook- 
lyn. Brookl.vn.  N.  Y. 
The  1913  volume  of  this  intoii'sfing  annual  con- 
tains the  following  articles:  An  Historical  Sketch 
of  the  Early  Development  of  Bridge  Building, 
by  Clarence  W.  Hudson;  Thickness  of  Films  of 
Silver  Upon  Glass,  by  Irving  W.  Fay  and  Arthur 
C.  Rauchfuss;  Lattice  Bars,  by  George  W.  Oxley 
and  Edward  J.  Squire;  The  Vector  Diagrams  of 
Electric  Discharges,  by  Monroe  George  Wooltson; 
Senior  Inspection  Trip,  by  John  H.  Hnslng;  The 
Diffusion  of  Light  by  Mechanical  Means,  by  Louis 
A.  Rosett;  The  Bitot  Tube,  by  H.  P.  Hammond; 
Chinese  Wood  Oil,  by  Everitt  J.  Cole;  Engineering 
Education  Today  in  America  and  the  Place  of 
the  Polytechnic  among  Colleges  of  Engineering,  by 
William  D.  Ennis;  A  Resume  of  the  Lectures  of 
Sir  William  Ramsay,  by  Henry  W.  Sheff:  The 
Predetermination  of  the  Voltage — Regulation  of 
Alternators,   by   Sampson   K.   Barrett. 

Shop  Mathematics.  Part  II.  By  Earle  B.  Norrls 
and  Ralph  T.  Cralgo.  214  pages,  6  by  9  Inches. 
Published  by  McGraw-Hill  Book  Co.,  New  York 
City.  Price  $1.50  net. 
This  work  on  advanced  shop  mathematics  is  a 
second  half  of  the  Instruction  papers  developed  and 
used  In  the  University  of  Wisconsin.  It  presents 
the  principles  of  algebra,  geometry,  trigonometry 
and  logarithms  with  the  Intention  of  making  them 
of  practical  value  in  shop  work.  The  contents  by 
chapter  heads  are:  Formulas;  Explanation  of  Terms 
— -Algebraic  Addition;  Algebraic  Subtraction;  Trans- 
formation of  Formulas;  Algebraic  Multiplication  and 
Division;  Solution  of  Simple  Equations;  Simulta- 
neous Equations — Quadratic  Equations;  Tables  and 
Curves;  Equations  of  Curves;  Geometric  Construc- 
tions; Construction  and  Properties  of  Geometric 
Figures;  Areas  of  Geometric  Figures;  Volumes  and 
Surfaces  of  Solids;  Trigonometry — the  Tangent  and 
Cotangent;  Some  Uses  of  the  Tangent  and  Co- 
tangent: the  Sine,  Cosine,  Secant  and  Cosecant; 
Screw  Threads  and  Spirals;  Solution  of  Triangles; 
Logarithms;  Logarithms  of  Decimals,  Powers  and 
Roots.  The  work  is  gotten  up  in  excellcBt  typo- 
graphical style.  The  principles  and  problems  are 
illustrated  with  good  drawings,  and  the  work  as 
a  whole  is  one  that  can  be  recommended  to  am- 
bitious practical  men  generally,  bent  on  Improving 
their   condition   by   home  study. 

Dyke's   Automobile   Encyclopedia.     By   A.    L.   Dyke. 

557     pages,     6%     by     10     inches.       Illustrated. 

Published    by     A.     L.     Dyke,     St.     Louis,     Mo. 

Price  $3. 
This  work  is  in  forty  parts  and  contains  239 
charts  with  a  dictionary  and  index.  It  treats  of 
the  construction,  operation  and  repair  of  auto- 
mobiles and  gasoline  engines  in  a  very  thorough 
and  effective  manner,  covering  the  subjects  more 
thoroughly  probably  than  any  other  published  work 
at  the  price.  The  titles  of  the  subjects  treated 
are:  The  Car  Complete;  Drives;  Steering,  Springs, 
Brakes;  Axles,  Differential;  Clutches;  Transmis- 
sions or  Change  Speed  Gears;  Gasoline  Engine; 
Engine  Parts;  Valve  Timing;  Engine  Balance,  How 
Cylinders  Fire;  Explanation  of  the  Two  "Cycle" 
Principle;  Carburetion;  Self  Starters;  Electric 
Ignition^Low  Tension  Coil;  High  Tension  Coll 
Systems;  Wiring  and  Connections;  Ignition  Tim- 
ing; Various  Ignition  Systems;  Low  Tension  Mag- 
netos; High  Tension  Magnetos;  Principle  and  Con- 
struction of  Magnetos;  Magneto  Wiring  Diagrams; 
Magneto  Setting  and  Troubles;  Storage  Batteries 
and  Power  Lighting;  Cooling;  Lubrication;  Car 
Operation;  Rules  of  the  Road;  Care  of  Cars;  Tires; 
Vulcanizing;  Garages  and  Repair  Shops;  Equipment, 
Tools  and  Use  of  Tools;  Repairs  and  Adjustments; 
Digest  of  Troubles.  Diagnosis  and  Remedy;  Insur- 
ance, Laws;  Horsepower,  Tables,  Measurements: 
Steam  Cars.  Air  Craft;  Pointers  for  Automobile 
Salesmen;    Dictionary,    Index. 
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IF  YOU    MANUFACTURE 
IN   LARGE   QUANTITIES 

and  if  in  the  rang-e  of  your  work  there  is  a  piece  which  resembles 
this — 


Time  for  all 
lO  grooves: 

1.3  minutes 


you  ought  to  be  interested  in  the  "CINCINNATI"  method  of 
mining-,  which  enables  one  of  our  customers  to  finish  to  gauge 
the  ten  grooves  of  this  grey  iron  seed  roll  in  1.3  minutes. 
This  —  the  total  time  for  complete 
operation  —  includes     chucking, 
adjusting    and    removing.      That's 
equivalent   to    continuously   milling 
at  the  rate  of  IIV2.  inches  per  min- 
ute with  no  rest  period  for  the  ma- 
chine. 

We  build  'em  for  this  kind  of  service. 
This  work  is  being  done  on  our  No.  2 
Plain  Cone  Driven  Machine. 
It's  not  an  expensive  Single  Pulley 
Miller.  Neither  is  it  the  cheapest 
kind  of  Manufacturing  Machine. 
It  represents  what  we  believe  to  be  the  most  suitable  type  of 
machine  for  this  work  and  one  that  will  give  the  most  output 
per  dollar  of  investment. 

We  want  to  give  all  details  to  those  who  are  interested. 
If  you  are  one,  write  our  Time  Study  Department. 
They'll  gladly  take  up  your  own  milling  propositions. 
Better  let  them  figure  out  cost-reducing  methods  on  your  work. 

The  Cincinnati  Milling  Machine  Co, 

CINCINNATI,  OHIO,  U.  S.  A. 
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&     Barnes     Mfg.     Co.,     Akron,     Ohio. 
•W.     &     B"     screw     and     drop-forged 


Rul«i  of  Man»goment.  li.v  Wllllnm  Ix)ilgc.  180 
piigcB,  B  l>y  7Mi  liu'lio".  ruliIlKln'tl  liy  MoOrnw- 
mil  Hook  Co..  Ni'W  York  Clly.  I'rli-e  $2  net. 
Tlic  prliu'lplcB  of  niiinagi-niont  laid  down  In  tliln 
book  uri-  fXcnipUftod  In  the  innnnRpiiicnt  of  the 
l.odKc  &■  Slil|ilcv  Miicliinc  Tool  Co..  of  Cincinnati. 
Ohio,  of  which  Mr.  \m\ki-  U  prcHldcnt.  The  hook 
U  niil.iuc,  hi-Ing  virlunlly  ii  coniplliitlon  of  the 
rules  and  practice  of  the  company,  which  Is  a  well- 
known  manufacturer  of  lathes.  The  contents  by 
chapter  heads  nre:  The  Hxceptlonal  Kmploye,  The 
General  Manager,  Chief  Kngluecr  and  Designer, 
Drawing  room,  Purchasing  Agent.  Incoming  Ma- 
terial and  Stores  Department.  Superintendent  of 
Manufacture,  lloutlng  Department.  Chief  Clerk, 
Cost  and  Timekeeping  Department,  Operation  of 
Premium  Plan,  Superintendent  of  Assembly,  Hand- 
ling Complaints.  Pattern  Shop.  Tool-making  Uoom. 
Forge  Depurtnient,  Lathe  Department,  Grinding 
Department,  Drilling  Department.  Planer  Depart- 
ment. Mining  Department.  Gear  Cutting  Department. 
Speclul  Miiiiufiicturlng  Department.  Inspecting  De- 
partment. Siicclllc  Instructions  for  Painting  Lathes. 
Sales  MiMuiKor.  Shipping  Clerk,  Hoss  Laborer  and 
Express  Truckman.  Millwright  and  Delt  Man,  En- 
gineer, Electrician  and  Oiler,  Janitors  and  Watch- 
man, A  Proposed  Pension  Plan  and  Basis  on  which 
a  Fund  can  be  Started.  The  work  Is  one  that  should 
Interest  and  Instruct  all  concerned  In  any  way  with 
the  superintendence  or  management  of  manufactur- 
ing plants  and  especially  those  connected  with  the 
building  of   machine   tools. 

NEW  CATALOGUES  AND 
CIRCULARS 

standard  Tool  Co.,  Cleveland,  Ohio.  Catalogue 
No.    -'1    on    drill    chucks. 

S.  E.  Parker,  Chicago,  111.  Catalogue  No.  26 
on    hoisting   machinery. 

Yale  &  Towne  Mfg.  Co.,  9  E.  40th  St.,  New  York 
City.     Leaflet  on   the  Yale  all-steel   triplex   block. 

Asbestos  Protected  Metal  Co.,  Beaver  Falls,  Pa. 
Bulletin  No.  .IS  on  asbestos  steel  for  roofs  and 
walls. 

Whitman 
Folder  on 
wrenches. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.,  Chi- 
cago, III.  Bulletin  No.  148  on  hand  drills  and  por- 
table air  compressors. 

Cling  Surface  Co.,  1018  Niagara  St.  Buffalo,  N.  Y. 
Report  of  comparative  tests  of  belts  with  and  with- 
out  "Cling  Surface." 

Brown  Instrument  Co.,  Philadelphia,  Pa.  Bulle- 
tin containing  a  large  number  of  testimonial  let- 
ters received  from  users  of  Brown  electric  pyro- 
meters. 

George  G.  Dana,  2311  Washington  Ave.,  Racine. 
Wis.  Circular  of  the  Dana  duplex  spring  clips  for 
holding  drawings,  tracings,  blueprints  and  similar 
materials. 

American  Museum  of  Safety,  29  W.  39th  St., 
New  York  City.  Pamphlet  on  safety  including 
the  conditions  of  competition  for  the  E.  H.  Harri- 
man   memorial   gold   medal,    etc. 

Millers  Falls  Co.,  28  Warren  St.,  New  York 
City  and  Millers  Falls,  Mass.  Circulars  of  "Star" 
hacksaw  frames,  sill  borer  or  Joist  tools,  hand 
and    breast  drills,    chain   drills,    etc. 

Kennicott  Co.,  Chicago  Heights.  111.  Little 
Journey  to  the  Kennicott  Co.,  by  Elbert  Hubbard, 
describing  the  ideals,  aims  and  business  of  the 
concern,  and  written  in  characteristic  Hubbard 
style. 

Green,  Tweed  &  Co.,  109  Duane  St.,  New  York 
City.  Booklet  illustrating  a  number  of  large,  well- 
known  buildings  in  New  York  City  whose  engine 
rooms  are  fitted  with  "Rochester"  automatic  lubri- 
cators. 

Quigley  Furnace  &  Foundry  Co.,  25  Church  St., 
New  York  City.  Bulletin  No.  2  on  the  continuous 
revolving  shelf  or  reel  type  core  ovens,  burning 
coal.  coke,  oil  or  gas  fuel,  for  baking  small  and 
medium  size  cores. 

C.  G.  Garrigus  Machine  Co.,  Bristol,  Conn. 
Circular  of  No.  2  Bristol  hand  milling  machines, 
a  machine  especially  adapted  for  keyseating,  bob- 
bing worm  gears,  profiling,  cam  cutting,  and  other 
characteristic    hand    milling    machine    work. 

F.  W.  King  Optical  Co.,  Cleveland,  Ohio.  Cir- 
cular on  the  King  "I-Safe"  goggle  for  workmen 
in  shops,  mills  and  factories.  Special  forms  with 
colored  glass  are  offered  for  open-hearth  steel 
workers,    oxy-acetylene   welders,   etc. 

Skinner  Chuck  Co.,  New  Britain,  Conn.  Cata- 
logue and  price  list  of  independent,  universal  and 
combination  lathe  chucks,  drill  chucks,  planer 
chucks,  faceplate  jaws,  drill  press  vises,  reamer 
stands,    precision    drawing-in    chucks,    etc. 

Edge  Moor  Iron  Co.,  Edge  Moor.  Del.  Bulletin 
51.  entitled  "Tests  of  a  Steam  Boiler  at  High 
Rates  of  Evaporation,"  describing  tests  made  at 
the  Westport  generating  station  of  the  Consolidated 
Gas   Electric  Light  &   Power   Co.,   of   Baltimore. 

Fosdick  Machine  Tool  Co.,  Cincinnati,  Ohio.  Cir- 
cular illustrating  and  describing  heavy-duty  type 
of  round  column  radial  drill,  being  the  first  of  a 
complete  line  of  round  column  radial  drills  which 
will  be  added  to  the  company's  regular  line  of  box 
column    radials. 

Standard  Electric  Tool  Co.,  Cincinnati,  Ohio. 
Bulletin  D-9  and  DA-10,  superseding  D-8  and  D-9. 
respectively     on      "Standard"      high-power     direct- 


current  portable  electric  drills  and  "Standard"  high- 
power  two-  and  threephaKC  alternating-current 
portable    electric    drills. 

Diamond    Haohino    Co.,    Providence,    R.    I.      Gata 
loguc 


chlnlHts'  screw  plates,  machine  screw  taps,  ma- 
chinists' hand  laps,  machine  or  nut  taps,  pulley 
taps.  tiir'Per  taps,  patch  bolt  taps,  hlacksinlths' 
taper   taps,    straight   and    taper  boiler   taps,    Itianian 


of     the     "Diamond"     heavy     fice'and     guide    &   Smith   tups    stove  bolt   taps._  long   hobs  or  master 


ar    grinding    machine,    Illustrating    details 
tructlon    fully.      The    machine    embodies 


In- 


tups,     short    hob    taps.    Sellers'    hob    tups,    stttybolt 
tups,    pipe    taps,    hobs    and    reamers,    combined    pipe 


leresllng     features    of    design,     especially     In     table  t«I>  and   drill,   mud   plug   taps,   round   and   adjustable 

tripping   and    reversing   mechanism.  '"•'«•    '"uchlne   or   solid    bolt   dies,    solid    S(|uarc   pipe 

„..„..       ,    „,      ,     _        „     .,       »,     X,       ^1  <lles,    "Superior"    screw   plates,    blacksmiths'    stocks 

Onoida  National   Chuck   Co.,   Oneida,    N.    Y.     CIr-  m,j  jj^^  \,^^ 
culnr    on    the    "National"    safety    lathe    dog    having  '         ' 

no    projections,    driving    arms   or   exposed    set  screws        Engrenages   Citroen   Sooiote  Anonyme,   .'!1   Qual   de 

to    Injure    workmen    or    tear    clothing.      This    safety  Crenelle,      Paris,      France.        Catalogue     of     Citroen 

lathe  dog   Is  offered   In   rcsjionse   to   the  demand    for  gears,    containing    a    history    of    the    development   of 

a    greater    safety    In    engine    lathe   operations.  the    system,    Illustrations    of    large    spur    and    bevel 

p.      ^  types,    rolling    mill    pinions,    etc.      The    Citroen    gear 

'^^     •••  is  of   the   herringbone   form  but   the  right-  and   left- 


De    Laval    Steam    Turbine    Co.,    Trenton, 


Booklet    entitled    "Iniproved    Methods   of    Connecting    ^^^j    „^.„^.„,    ^^.^^^^    ^^^    Integral,    being    cut   on    one 
Small    'rurblnes    in    Steam    Power    Plants    and    Ex-    ^„„j    ^,„j.     ^^^^    junctures    between    the    right      and 


haust     Heating     and     Drying     Systems,"     describing 
several    methods    of    connecting    small    turbines    for    '^^'^^ 
driving    auxiliaries    In    large    steam    power    plants,    [.py,Vr„„i 
etc 


left-hand  helices  are  effected  In  curves  of  short 
Ide-face  large  gears  there  Is  a  double 
helix,  making  In  substance,  two  her- 
ringbone gears  In  one.  'i'he  result  Is  very  smooth 
tooth  action.  Also  pamphlet  of  testimonial  letters 
from  users  of  Citroen  gears  Illustrated  with  notable 
examples  of  gears  furnished. 

Baldwin     Locomotive     Works,     Philadelphia,     Pa. 

Baldwin    booklet    Issued    In    commemoration    of    the 

completion  of  the   forty   thousandth   locomotive  built 

by    the    company.      The    Baldwin    Locomotive    Works 

Rice    Gasoline    Rook_Drill    Co.,    1510    Land    'Title    has    i,een    in    continuous    operation    for    eighty-two 

"'        years.      The  first  locomotive  was  completed   in  1832. 


Racine  Electric  Co.,  corner  Prospect  and  Su- 
perior Sts.,  Racine,  Wis.  Catalogue  A  of  "Racine" 
universal  motor  specialties.  Including  high-speed 
electric  grinders,  driving  grinding  wheels  at  14.000 
R.  P.  M.,  high-speed  lathe  center  grinders,  uni- 
versal electric  portable  grinder,  desk  and  table 
fans,   etc. 


Bldg.,     Philadelphia,     Pa.       Bulletin     on     the     Rice 


gasoline  rock  drill,  which  is  said  to  be  the  only  free  The  forty  thousandth  locomotive  Is  one  of  thirty 
piston  gasoline  rock  drill.  The  machine  is  entirely  similar  engines  built  for  the  Pennsylvania  Lines 
self-contained,    consisting    of    gasoline    drill,    tripod,     West  of  Pittsburg  and  designated  as  class  K-3-S 


fuel   and    lubricant    container,    ignition    battery    and 
water   tank. 

Welles  Caliper  Co.  (associated  with  A.  J. 
Machek  &  Co.),  305  Twenty-fourth  St..  Milwaukee, 
Wis.      Catalogue  of  Welles  calipers  and  machinists 


of  the  "Pacific"  type,  having  three  pairs  of 
driving  wheels,  a  four-wheeled  leading  truck,  and  a 
two-wheeled  trailing  truck.  The  cylinders  are  26  by 
26  inches;  steam  pressure.  205  pounds  per  square 
inch;    grate    area,    55.4    square    feet;    water-heating 


tools,   comprising   firm  Joint   calipers,   hermaphrodite  surface  3C80  square  feet;  weight  on  driving  wheels, 

calipers,     adjustable     calipers,     hermaphrodite     call-  189,.500  pounds;   total  weight  of  locomotive.  293.200 

pers   and   dividers   with    inserted   points,    steel   rules,  pounds;    tractive   force,   38.300  pounds.      The  booklet 

precision   bench   shears,   tubular  micrometer  frames,  contains  a  number  of  illustrations   showing  the  de- 

etc.  ""'  '  "*   '        '         ' 


Ingersoll     Milling     Machine     Co.,     Rockford,     111. 
Bulletin    No.    34    R.    F.    on    flxed-rail    milling    ma- 


elopment  of  American  locomotives. 
National-Acme   Mfg.    Co.,   Cleveland,    Ohio.      Cata- 
logue   of    the    "Acme"    automatic    multiple-spindle 


aufacturing    purposes.      The    buUetto  screw   machines.      This   catalogue,    which   Is   of   the 

illustrates    a    variety   of   designs   of    fixed-rail   mill-  standard   letter  size,   SV2  by  11   inches,   is  the  most 

ing    machines    built    by    the    company    for    various  comprehensive    and    complete    that    has    ever    been 

manufacturing    establishments;    it   also    shows    illus-  issued    by    this    company,    and    is    a   beautiful   exam- 

trations  of  work   in   process  of  being   machined.  Ple    of    typographical    work.      The    catalogue    is    dl- 

„.       .  .„        „.        _         ..,.  „  ,,       XT     IT  vided    into    several    sections,     such    as    construction 

Titanium   Alloy   Mfg.    Co.,    Niagara    Falls,    N.    Y  ^^^    operation   of   the   machine,    different   sizes   and 

ail     Reports     Bulletin     No.     2     on     rails     made    of  „+„.„.,    ^r    „„„v,i„„o      =tt„„i,™„„t„    f„„    „„„i„„    ♦.„„ 


Rail     Reports     Bullet: 

open-hearth    steel,    giving   physical   tests   and    chemi 


styles    of    machines,    attachments    for    saving    time 
or    doing    extraordinary    operations,    chucks,    cams. 


cat     analysis    of     standard     open-hearth     rails     and    j^^,^   ^^^^   product.      It   is   replete  with   halftone   il 
titanium     open-hearth     rails,     photographs     of     sec-    lustrations   and    con 
tions,    sulphur   prints,    etc,  """ 


These    rail    reports    con- 


a    large   number   of    small 
line   illustrations   showing   the  operating   mechanism 


tain    valuable    data    for    railway    ofiicials    and    all    j^    ^gt^il.      The    supplementary    text    describes    the 
concerned    with    maintenance-of-way.  pj^i^f  mechanical  features.     Superintendents,  foremen 

Sprague  Electric  Works  of  the  General  Electric  and  operators  interested  in  screw  machines  and 
Co.,  527-531  W.  34th  St..  New  York  City.  Bulletin  screw  machine  practice  generally  should  possess  a 
No.  850  on  industrial  ozonators  lor  ventilation  and  copy  of  this  latest  catalogue,  as  it  contains  the 
air  purification  and  water  purification.  The  effect  very  latest  developments  in  this  type  of  multlple- 
of  the  industrial  ozonators  on  industries  such  as  spindle  screw  machine, 
fertilizer  work,  slaughter  houses,  etc..  probably  will 
be  revolutionary.  Such  industries  apparently  can 
be  made  as  innoxious  as  any  other  enterprise. 

Skinner   Chuck  Co.,    New   Britain,    Conn.      Circular 
of   the   Jarvis   precision    draw-in   chuck    for   straight. 


TRADE  NOTES 


King    Machine    Tool    Co.,    Cincinnati,    Ohio,    manu- 
facturer of  boring  mills,   has  just  completed  a  large 


concentric  and  eccentric  work.     The  chuck  is  made    addition  to  its  plant.     'The  company  reports  a  rapid 

in    three   sizes   ranging    in    capacity    up   to   1%    inch.    ,y  increasing  business. 

When  used  as  an  eccentric  chuck  It  can  be  thrown 

0.250  inch  off  center.     Any  degree  of  eccentricity  be-        Hoefer  Mfg.  Co.,  Freeport,   111.,  has  appointed  the 

tween    0   and    0.250    inch    can    be    obtained    without    J-    R-    Stone   Tool   &   Supply   Co.,    24   Goebel   Bldg., 

Detroit,  Mich.,  agent  tor  the  Hoefer  line  of  auxili- 
ary heads  in  Michigan  territory. 

Bury    Compressor    Co.,    Erie,    Pa.,    has    begun    the 


measurement    by    using    the    dial    adjustment. 
Toledo      Electric      Welder      Co.,      Langland      and 


Knowlton     Sts.,     Cincinnati,     Ohio.       Bulletins    Nos 


13    and    14    on    electric    welder    data 

These     bulletins     illustrate 


electric    erection    of    an    addition    to    its   plant    extending    the 
main   building   100   feet.     The  addition   is  necessary 


butt     welders.       These     bulletins     illustrate     a     va-  "■"•"    ""■■"-"s    '""                   —   .......v.,-,.    .^  „..,,„„„„,., 

riety  of  electric  welding  machines  and  examples  to  take  care  of  the  company  s  mcreas.ng  busmess. 
of  electric  welding.  They  give  elementary  weld-  Metal  Treating  and  Equipment  Co.,  Inc.,  1784 
ing  information,  instructions  for  operating  welding  Broadway,  New  York  City,  has  opened  a  plant  at 
data  and  other  useful  data  for  users  of  welding  834  Humboldt  St.,  Brooklyn,  N.  Y.,  to  do  Job 
machines.  galvanizing  work  by  an  improved  process  of  electro- 
Canton  Foundry  &  Machine  Co.,  Canton.  Ohio,  salvamzmg. 
Catalogue  of  Canton  alligator  shears,  illustrating  H.  W.  Johns-Manville  Co.,  Madison  Ave.  and  41st 
five  sizes  having  capacity  from  IV2  inch  square  St.,  New  York  City,  has  opened  a  new  office  and 
in  machinery  steel  or  iron  to  3  inches  square.  In-  warehouse  in  Galveston,  Tex.  The  company  now 
elusive.  These  alligator  shears  are  built  with  has  three  oflices  in  the  state  of  Texas,  at  Houston, 
either  motor  or  belt  drive.  Besides  the  regular  Dallas  and  Galveston, 
styles,     the    company    builds    high-knife    and    stop  Ready  Tool  Co.,   054  Main  St.   Bridgeport,   Conn., 


motion    alliga'tor    shears    of    various    sizes;    also    por- 
table motor  driven   shears  in   the   No.   1   size  only. 

Hess-Bright    Mfg.    Co.,    17    E.    Erie    Ave.,    Phila- 


has   appointed   the  J.    R.   Stone  Tool  &   Supply   Co.. 

direct     manufacturers,     representative     of     '"Red-E" 
_      _         _  __    _      tools    and    "Red-E    Hill"    line    of    machine    dogs    for 

delphia.  Pa7"  Data'  sheets  on  adjustable 'mounting  the  state  of  Michigan  and  the  northwestern  part 
for    automobile    bevel    driving    pinion    and    gear    and    of  Oliic 


ball    bearing    on    vertical    spindle    of    matching    ma- 
chine.      These     data     sheets     Illustrate     the     recom- 


Philadelphia   Steel   &    Forge    Co.,    Tacony.    Phila- 
delphia.   Pa.,    has   Installed   a   new   power   plant   in 


mended  mounting  practice  for  Hess-Bright  annular  its  rolling  mill  department  which  will  increase  its 
ball  bearings  In  the  designs  mentioned  and  are  tonnage  of  finished  bars  2000  tons  per  month.  The 
uniform  in  style  and  size  with  data  sheets  prev-  company  has  also  installed  a  heat-treating  plant, 
iously  published,  illustrating  a  great  variety  of  and  is  specializing  on  high-grade  steels  tor  auto- 
ball    bearing    designs.  mobiles,    locomotives,    machine    tools,    etc. 

Philadelphia  Steel  &  Forge  Co.,  50  Church  St.,  Beaudry  &  Co.,  Inc.,  Boston,  Mass.,  has  per- 
New  York  City.  Circular  on  the  products  manu-  fected  a  direct-connected  motor  drive  for  the 
factured,  including  automobile  steel,  alloy  steel.  "Beaudry  Champion"  and  "Peerless"  power  ham- 
axe  and  hatchet  steel,  ball  bearing  steel,  hit  and  mers,  and  descriptive  circular  matter  will  soon  be 
Jar  steel,  bevel  shapes,  car  axles,  cutlery  steel,  ready  for  distribution.  The  company  has  arranged 
connecting  rods,  clover  brand  tool  steel,  crank-  to  carry  a  complete  stock  of  motor-driven  hammers 
shafts,  die  blocks,  drill  steel,  forged  bars  and  in  addition  to  the  belt-driven  hammers  which  they 
shapes,  file  and  rasp  steel,  gear  blanks,  locomotive  have  marketed  for  years, 
forgiugs.    magnet    steel,    nickel    steel,    rings,    spring  ^     ^     j^^j^^^   ^   ^o.,    Worcester.    Mass..    has   an- 


steel,    spindles,    shafts,    etc. 

Superior   Tap  Co.,   Charlestown,    N.    H.      Catalogue 
of    taps,     dies     and     screw    plates.     Including     ma- 


pointed  Mr.  Stanley  B.  Dowd,  formerly  manager 
of  the  machinery  and  supply  department  of  the 
Fairbanks     Co..     Boston,     as     its     exclusive     selling 
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MAKING  THE  PHILIPS  PRESSED  STEEL  PULLEY 


OUT-OF-THE-ORDINARY  SHEET-METAL  FORMING  OPERATIONS  USED  IN  STEEL  PULLEY  MANUFACTURE 

BY  CHESTER  L.  LUCAS* 


THE  advance  that  has  been  made  in  producing  good 
pressed  steol  pulleys  has  been  largely  responsible  for 
their  popularity.  The  earlier  types  were  crude,  but  the 
modern  pulley  is  light,  strong  and  has  excellent  gripping  ciuali- 
tles.  Through  the  courtesy  of  Mr.  J.  J.  Monday,  president 
of  the  Philips  Pressed  Steel  Pulley  Works,  Philadelphia,  Pa., 
we  are  enabled  to  present  the  principal  steps  in  the  making 
of  a  modern  pressed  steel  pulley.  There  are  several  types 
of  steel  pulleys  but  the  Philips  pulley  is  the  only  one  in 
which  the  cross-section  of  the  entire  rim  and  supporting 
flange  is  made  from  a  single  sheet  of  metal.  Tliis  pulley 
is  Illustrated  in  Fig.  1  and  the  steps  in  the  formation  of  the 
rim  and  flange  are  indicated  in  the  line  illustration  Fig.  2. 
From  this  it  will  be  seen  that  the  rim  is  one  continuous 
surface  of  metal,  properly  cr.iwned  and  integral  with  the 
inner  part  of  the  flange  which  is  attached  to  the  spider. 
This  point  should  be  firmly  borne  in  mind  throughout 
the  article,  as  the  manufacture  of  a  pulley  of  this  charac- 
ter presents   unusual   difficulties   on   account  of  this   feature. 


Fig.    1. 


Philips  Pressed   Steel  Pulley — CO-inch  Size 

These  pulleys  are  made  in  diameters  ranging  from  12 
inches  to  60  inches,  and  with  faces  from  2  inches  to  16  inches 
wide.  For  these  varying  sizes,  different  thicknesses  of  stock 
are  employed,  the  thinnest  being  17  gage  and  the  thickest 
12  gage.  The  first  step  in  making  the  rim,  aside  from  the 
shearing  of  the  strips  of  steel,  is  the  notching  of  the  four 
(•orners  as  shown  at  A  in  Fig.  3.  The  purpose  of  this  notch- 
ing is  to  clear  the  metal  from  the  .section  where  the  right 
angle  bend  must  be  made  at  each  end  to  provide  flanges  for 
joining  the  two  halves  of  the  rim.  This  notching  is  a  simplo 
punch  press  operation  and  needs  no  further  description. 
Next,  the  edges  ot  the  sheet  are  folded  at  right  angles,  as 
shown  at  B.  so  that  they  may  later  become  the  section  which 
may  be  seen  projecting  from  the  center  of  the  rim  at  D. 
Fig.  3,  forming  means  for  attaching  to  the  spider.  Two  op- 
erations are  required   in   doing   this,   tlie   results   being   indi- 


cated at  C  and  D.  The  folding  over  of  these  edges,  as  well 
as  the  subsequent  bending  of  the  rim-strip  to  the  forms 
shown  at  C  and  J),  requires  a  special  type  of  machine,  for 
to  be  successful  as  a  manufacturing  proposition  it  is  essential 
that  a  quick  and  easily  performed  method  of  bending  be 
employed. 

RoUini,''  the  Rim  Sectiona 
For  doing  this  work  the  rolling  method  has  been  found  to 
be  the  most  satisfactory,  and  Fig.  4  illustrates  the  details  of 


Fig.  2.     Sectional  Development  of  the  Rim 

tlie  working  parts  of  one  of  these  machines.  The  principal 
parts  of  tliis  type  of  macliine  are  the  long  body  .1  upon 
which  a  carriage  B  is  traversed  by  a  rack  and  pinion  drive. 
The  sheet  of  stock  is  laid  upon  this  table  and  a  plate  C  is 
clamped  upon  it  by  two  clamps  D.  When  locating  the  strip 
upon  the  table  of  the  rolling  machine,  the  edges  overhang 
at  each  side  just  enough  to  make  the  two  folded  edges. 
Thus  the  blank  is  supported  from  above  and  below  at  the 
center  section,  leaving  the  edges  unsupported  so  that  they 
may  be  readily  bent.  As  the  clamping  plate  is  a  licavy 
casting  to  handle,  a  lifting  toggle  J  is  provided  to  assist  in 


Associate    Kditnr  of    MAriiiNKin. 


adjusting  the  strip  before  the  rolling  operation  commences, 
and  it  also  serves  to  return  the  plate  after  the  strip  has  been 
removed  at  the  end  of  the  rolling  stroke.  While  firmly 
clamped  upon  the  table,  the  table,  stock  and  plate  traverse 
between  the  uprights  A',  the  top  of  the  clamping  plate  pass- 
ing under  the  rolls  F.   which  insures  a  continuous   pressure 
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bciiiK  placed  downward  upon  the  shcPt.  While  this  down- 
ward pressure  is  beiuR  applied  the  edges  are  passing  by  two 
cam-strips  (;,  only  oiu'  o(  which  may  be  seen  in  Fig.  4. 
Those  cam-strips  art-  so  bent  that  tlie  edge  ol'  the  metal  is 
gradually  twisted  from  the  horizontal  plane  down  to  the 
vertical  plane  by  reason  of  its  contact  with  the  cam-strip. 
At  the  end  it  passes  under  a  roller  //  which  "sets"  it  against 
the   edge   of   the   carriage,    leaving    it   in    a   perfectly    s(iuare 
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Fig-.  4.     EoUing  Machine  for  turning  the  Edges 

bent  condition,  as  shown  at  1.  This  operation  leaves  the 
rim-strip  in  the  condition  shown  at  B  in  Fig.  3.  Subsequent 
bending  operations  which  bring  the  rim-strip  into  the  con- 
dition shown  at  C  and  D  in  Fig.  3  are  performed  upon  an- 
other machine.  This  machine  is  illustrated  in  Fig.  5  and  it 
works  upon  the  same  principle  as  that  previously  described 
in  bringing  the  strip  from  the  state  shown  at  B  to  that  shown 
at  D.  Figs.  2  and  3.  For  this  purpose  the  strip  in  the  condi- 
tion at  B  is  placed  upon  the  carriage  A  of  the  rolling  ma- 
chine illustrated  in  Fig.  5,  and  a  plate  B  is  clamped  upon  it. 


Fig.  5.     The  Second  Bend — Reversing  the  Strip 

It  should  be  noted  that  in  locating  the  strip,  the  turned 
edges  are  placed  upward.  As  in  the  machine  previously  de- 
scribed there  is  a  pair  of  cam-plates,  one  of  which  is  shown 
at  C,  and  as  the  carriage  and  clamping  strip  pass  under 
rolls  D,  of  which  there  are  six,  the  edge  of  the  strip  comes 
in  contact  witli  the  beginning  of  the  cam-strips.  At  the 
start  these  strips  simply  bear  on  the  top  of  the  rim  blank, 
and  as  the  work  follows  the  cam-piece  down,  it  gradually 
takes  on  the  finished  shape,  so  that  when  it  emerges  at  the 
end  of  the  cam-strip,  as  shown  at  section  F.  that  part  of  the 
■work  is  completed.  The  cam-strips  are  adjustable,  and  the 
rolls  which  bear  upon  the  clamping  plate  may  be  adjusted 
through  hand  screws  G.  The  machine  in  Fig.  5  is  used  for 
rolling  the  strips  to  the  condition  shown  at  C  in  Figs. 
2  and  3,  and  by  inserting  a  new  pair  of  cam-strips  and  hold- 
ing block  this  piece  is  brought  to  the  condition  shown  at  D. 
Figs.  2  and  3,  leaving  it  ready  to  be  curved  into  the  final 
rim  shape. 

Curving-  the  Rim 
One  of  the  most  important  operations  in  the  making  of  the 
Philips   pulley   is   the  curving   of   the   rim-strips   to   form   the 


two  sections  of  the  pulley.  'I'his  operation  presents  dlffl- 
(uiltles  in  that  it  is  very  important  that  the  central  rib 
formed  by  the  two  edges  of  the  strip  be  kept  perfectly 
straight  and  free  from  buckling.  This  rolling  is  performed 
in  the  machine  shown  in  Fig.  6  which  at  the  same  time 
c:rowns  the  rim  face  and  leaves  it  curved  properly  for  as- 
sembling. By  referring  to  Fig.  7,  the  details  of  the  working 
parts  of  this  machine  may  be  more  clearly  seen.  The  roll 
over  which  the  strip  is  formed  must,  of  course,  be  the  exact 
diameter  of  the  finished  pulley.  This  means  that  sets  of 
rolls  must  be  provided  for  the  different  diameters  of  pulleys. 
As  the  pulleys  are  made  in  various  widths  of  face  as  well  as 
diameters  it  will  be  seen  that  the  number  of  rolls  retiuired 
for  rolling  a  complete  line  of  pulleys   would   be   very   great 


Fig.  6.     Starting    the   Rim-forming    Operation 

were  it  not  for  the  fact  that  each  size  of  roll  is  arranged  so 
that  the  various  widths  of  pulleys  may  be  formed  upon  it, 
although  the  upper  rolls  which  support  the  face  of  the  rim- 
strip  must  be  changed  to  suit  every  width  of  face.  Before 
the  straight  rim-strips  come  to  this  machine,  iron  stiffening 
rods  are  slid  into  the  outer  edges  of  the  bends  so  that  they 
may  be  rolled  in  place  and  thus  reinforce  the  edges  of  the 
rim.  To  accommodate  the  various  widths  of  pulley  faces, 
the  forming  rolls  over  which   the   strips   are  curved   are  cut 
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Fig.    7.     Details   of    the    Rim-fo 


ng   Operation 


with  depressions  corresponding  with  each  width  of  pulley 
face  which  that  diameter  of  roll  will  be  called  upon  to  form. 
These  depressions  are  to  allow  the  reinforced  edges  of  the 
rim  to  drop  beneath  the  surface  while  being  rolled.  One  of 
the  completely  rolled  strips  is  shown  at  the  left-hand  side 
of  the  machine  in  Fig.  7,  and  from  this  it  will  be  seen  that 
the  central  rim  is  preserved  very  straight  and  smooth,  beins 
in  fact,  in  better  condition  than  it  was  in  the  straight  form. 
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Tlii.s  is  acconiplishcd  by  having  the  lower  forming  roll  in 
two  sections  li  and  C.  of  which  C  Is  stationary  and  li  cap- 
able of  being  set  up  against  C  by  means  of  lever  I)  and  tog- 
gles /■;.  It  has  already  been  stated  that  the  object  of  cutting 
out  notches  at  the  corners  of  the  sheet  shown  at  A  in  Fig.  3 
was  to  provide  clearance  for  the  right-angle  bending  of  the 
end  to  secure  flanges  for  bolting  the  two  lialvis  of  the  rlni 


Operations  on  the  Rolled  Rlm-strlp  • 
The  operations  performed  on  the  rolled  rim-strip  are  four 
in  number  and  the  rim-strip  and  the  four  operations  are 
shown  at  A,  B.  C,  U  and  E  in  Fig.  8.  The  first  of  these 
operations  consists  of  sawing  the  edges  of  the  rim,  thus 
sizing  them  to  the  semicircular  dimension,  and  at  the  same 
time  punching  the  holes  in  the  flange  to  provide  for  the 
riveting  of  the  spider  in  place.  The  function  of  these  rivet 
holes  is  more  clearly  illustrated  by  observing  the  spider 
shown  at  F  in  connection  with  the  rib  or  flange  of  rim  E. 
This  combined  shearing  and  sawing  machine  is  interest- 
ing in  Its  operation,  and  is  shown  as  a  whole  in  Fig.  9.  Re- 
ferring to  this  illustration  the  machine  may  properly  be  said 
to  consist  of  two  working  members  on  opposite  sides  of  a 
stationary   arbor  A.     The  rim   is  placed   upon   this  arbor  as 


fig.   8.     The   Evolulion  ol    the   Kim  Lug 


together.  The  purpose  of  the  short  section  of  tongue  remain- 
ing beyond  the  notch  was  not  stated,  however,  and  the  ob- 
ject of  this  is  to  secure  a  gripping  surface  for  starting 
the  rolling  operation.  As  shown  in  Fig.  6,  the  operator 
starts  the  piece  by  separating  the  two  halves  B  and  C  of  the 
roll  and  inserting  the  extreme  end  of  the  tongue  in  the  grip- 
ping section  of  the  rolls  where  the  inner  faces  are  knurled. 
Clamping  the  knurled  section  against  the  tongue  he  starts 
the  rolling  operation,  allowing  the  strip  to  feed  in  under 
the  pressure  rolls  F  which  press  the  strip  into  shape  against 
the  forming  rolls  B  and  C,  at  the  same  time  squeezing  the 
flanges  down  between  the  rolls.  After  running  under  the 
pressure  rolls  for  two  revolutions  the  piece  is  formed  and 
ready  to  be  taken  from  the  machine.  The  point  that  should 
not  be  overlooked  in  this  rolling  operation  is  that  the  central 


Fig.  9.     Machine    for    flange-punching    and    rim-sawing 


rib  or  flange  is  kept  from  buckling  by  reason  of  the  side 
pressure  exerted  betw-een  halves  B  and  C  of  the  forming 
rolls,  so  that  when  the  upper  rolls  F  force  this  web  between 
the  two  halves  it  is  confined  so  that  it  cannot  buckle  or 
distort  in  any  way. 


Figf.    10.     Punching   th 

indicated  at  B  and  is  firmly  clamped  in  position  by  clamp- 
ing strap  C  which  is  semicircular  in  form  and  held  against 
the  rim  face,  pressing  it  to  the  arbor  by  means  of  a  travel- 
ing carriage  D.  which  is  advanced  by  power  from  driving 
shaft  E.  Through  another  driving  shaft  F  at  this  end  of  the 
machine  power  is  transmitted  by  means  of  a  small  pinion 
to  an  intermediate  shaft  G  and  thence  to  a  pinion  sleeve  H, 

rotating  upon  a  shaft,  on 
the  end  of  which  there  is 
a  large  eccentric.  Now, 
by  referring  to  Fig.  11, 
which  show's  the  arbor 
and  part  of  the  eccentric 
on  a  larger  scale,  the 
method  of  punching  the 
holes  in  the  rim  flange 
may  be  followed.  Here 
again  we  have  the  central 
arbor  and  the  clamping 
strap  shown  at  C.  and 
lower  down  may  be  seen 
the  intermediate  shaft  Gf 
and  the  pinion  sleeve  U 
on  the  eccentric  shaft.  It 
will  be  noticed  that  in  the 
center  of  the  form  where 
the  rim  is  held,  is  a  deep 
depression  B.  This  is  for 
the  reception  of  the  cen- 
tral rib  of  the  rim 
through  which  the  holes 
must  be  punched.  For 
the  purpose  of  punching 
these  holes,  a  pair  of 
punches  is  located  at  P, 
and  the  dies  are,  of 
cour.se,  directly  beneath, 
allowing  the  punchings 
These  punches  are  held 


to  drop  out  through  the  recess  Q 
in  a  slide  R  which  is  reciprocated  by  a  lever  S.  pivoted  at  T 
near  the  top  of  the  arbor.  The  opposite  end  of  the  pivoted 
lever  is  held  in  the  vertical  shaft  V  and  reciprocated  by  the 
eccentric    motion    previously    referred   to   in   connection   with 
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Fig.  9.  Some  of  tli(>  puniliiiiKS  Ircjiii  tlic  cciiti-al  rilis  iimy 
be  seen  In  tliis  illuslratidii  luul  oven  nioro  clearly  in  FiK-  1- 
wluTO  thoy  liavo  drojjped  out  from  Uw  dies.  In  Fit?-  12,  liow- 
cvor,  tli(>  worlc  Is  sliown  in  plsu'c;  Uicrci'orc  tli(^  punclus  and 
(H<'s  arc  concealed. 

'i'liis  feature  of  the  machine  takes  care  of  tlu;  ptnicliiiiK 
only,  the  sawing  bein^  performed  at  the  opp().sit(>  side  of  the 
arbor.  Referring  bacli  to  Fig.  9,  the  arrangement  of  the 
sawing  mechanism  Is  adequately  shown.  There  are  four 
sawing  spindles  /,  each  fitted  with  circular  saws  and  rotat- 
ing at  correct  cutting  speeds  for  steel.  These  are  all  mounted 
upon    the    traveling    head    ,/    which    is    advanced    by    a    hand 


the  arbor  by  running  carriage  />  up  to  the  arbor  so  as  to 
bring  clamping  strip  ('  into  action.  Sliaft  /■'  is  transmitting 
rotation  continuouHly  to  auxiliary  shaft  (J,  and  tlius  to  the 
pinion  sleev(!  7/  on  the  eccentric  shaft.  This  sleeve  rotates 
loosely  upon  the  shaft  except  when  keyed  to  it  by  a  clutch 
that  is  controlled  by  lever  V  shown  in  Fig.  11.  Throwing 
over  this  lever,  therefore,  causes  the  eccentric  to  operate 
th(>  set  of  punclies,  pushing  them  downward  tlirough  the 
rim  flange.  The  smaller  rim  halves  have  four  punched  holes, 
while  the  larger  ones  have  six  holes.  The  rim  punching 
is  followed  closely  by  the  sawing  operation  on  the  same 
machine  as  has  been   described. 
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Fig.   11.     Close  View  of  the  Arbor  and  Punclies  Fig.  12.     The   Sawing    Operation 

lever  on  the  opposite  side  of  the  machine  until  stop  A' 
strikes  against  the  work-arbor  A.  The  feeding  forward  of 
the  head  brings  the  saws  Into  the  cutting  position,  but  in 
order  to  take  up  any  little  differences  in  the  saw  locations 
or  end  play  of  the  spindles,  the  saws  are  flexibly  mounted. 
They  are  held  in  forward  positions  on  the  arbors  by  stiff 
spiral  springs.  The  feeding  forward  of  the  head  causes  the 
sides  of  the  saws  to  bear  against  gages  M  and  any  differ- 
ences in  position  are  taken  up  by  the  spring  pressure.  Gages 
M    are,    of   course,    set    so    that   the    sawing    will    te    done    at 


Fig.  13.  Assembling  the  Pulleys 
Preparing-  the  Bim  Halves  for  Joining 
A  series  of  three  punching  and  forming  operations  follow 
the  sawing  and  they  are  all  done  on  similar  machines, 
viz.,  a  type  of  horizontal  punch.  The  first  of  these  opera- 
tions consists  of  cutting  out  the  square  section  that  has  been 
sawed  and  rough-trimming  the  end  of  the  rim  section  to 
approximately  the  finished  length,  leaving  it  in  the  condi- 
tion shown  at  C  In  Fig.  8.  The  rough-trimming  operation 
appears  in  Fig.  14.  An  adjustable  table  Is  provided  upon 
which  the  rim  is  supported,   its  end  being  inserted  between 
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Fig.    14.     Rough-trimming    the    Ends    of    the    Rim 

exactly  opposite  points  on  the  rim.  At  this  point  the  saws 
are  above  and  below  the  edges  of  the  pulley  rim,  and  by 
throwing  in  the  vertical  feed  the  operator  causes  the  two 
lower  saws  to  come  up  and  the  two  upper  saws  to  feed  down 
into  the  rim,  sawing  until  the  feed  is  automatically  tripped. 
This,  of  course,  takes  place  after  the  rims  have  been  sawed 
to  the  required  depth.  Sawing  rather  than  slotting  is  neces- 
sary for  this  operation  on  account  of  the  heavy  steel  wire  re- 
inforcement which  is  within  the  rim  on  each  edge.  The 
result  of  this  operation  leaves  the  rim  in  the  condition 
shown  at  B  in  Fig.  8.    In  operation,  the  rim  is  clamped  around 


F:g.   15.     Bending   the   Rim-lug 

the  punch  and  die  of  the  horizontal  punching  machine.  The 
work  is  located  by  means  of  the  previously  made  saw  cuts, 
and  adjustable  punches  A  and  B  cut  out  the  two  sections 
beyond  the  saw  cuts,  the  punches  being  in  line  with  the  dies 
on  the  opposite  side  of  the  work.  The  object  of  having  these 
punches  and  dies  adjustable  is  to  provide  for  trimming  the 
different  widths  of  rims  which  must  be  handled  in  the 
machine.  Tongues  on  the  punches  fit  into  corresponding 
grooves  in  the  punch-holder  and  make  the  changing  over 
of  the  machine  for  another  size  of  pulley  a  comparatively 
simple  matter. 
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Following  this  operation  conies  the  bending  of  the  flanges 
to  tlie  condition  shown  at  D.  Pig.  8,  on  a  machine  simi- 
lar to  tiiat  illustrated  in  Fig.  15.  While  the  machine  on 
wliich  this  bending  operation  is  done  is  similar  to  the  hori- 
zontal punch,  the  movements  of  the  tools  are  more  interest- 
ing and  may  be  best  understood  by  the  line  illustration 
Fig.  16.  In  order  to  bend  this  end  of  the  rim  properly  it 
must  be  supported  while  the  right-angle  bend  is  made,  and 
then  an  additional  "setting"  bend  from  the  front  is  neces- 
sary to  give  it  the  proper  angle  to  make  a  good  tight  joint 
when  bolted  to  the  mating-rim  half.  Referring  to  the  line 
engraving  which  shows  a  plan  view  of  the  working  parts  of 
the  horizontal  punch,  the  anvil  is  shown  at  .1  and  the  work 
encircling  it  at  B.  The  ram  or  head  of  the  punch  appears  at 
C  and  the  side  bending  punch  at  D.  After  the  work  has 
been  placed  in  position  the  operator  swings  hand  lever  /•>' 
over,  causing  rocker  arm  F  to  bear  against  the  work  thus 
holding   it   firmly    for    the    bending.      Tripping   the   clutch    of 


Fig.   10.     The    Mechanism    of    the    Rim-lug:   Bending   Machine 

the  punch  the  ram  advances  and  through  link  G  and  toggle  // 
the  side  bending  slide  1)  is  caused  to  advance  and  make  the 
first  part  of  the  bend,  producing  the  approximate  shape.  As 
the  ram  continues  to  advance,  the  side  bending  slide  draws 
back,  after  which  the  heading  punch  strikes  the  partly  bent 
work  and  "sets"  it  against  the  form  on  the  anvil.  The  opera- 
tion of  the  cross  bending  slide  by  means  of  the  heading 
punch  is  quite  novel. 

The  third  rim-finishing  operation  is  along  the  same  general 
lines,  and  comprises  the  final  punching  of  the  joining  flange, 
trimming   the    lug    to    its    finished    shape    and    punching    the 


Fig.   17.     The  Final   trimming  of    the   Rim-lug 

rivet  holes  for  the  attaching  bolts.  This  operation  is  shown 
in  Fig.  17,  and  with  the  exception  of  gate  A  which  is  hinged 
at  B  and  serves  to  hold  the  work  firmly  while  being  punched 
this  comparatively  simple  operation  has  no  unusual  fea- 
tures. This  operation  leaves  the  rim  section  in  the  finished 
condition  shown  at  E  in  Fig.  8. 


Making?  and  AssembllnKT  the  Spider 
The  spider  or  central  structure  from  wliich  the  rim  is 
supported  is  built  up  around  a  split  cast-iron  bushing.  The 
two  halves  are  bolted  together  and  sheet  metal  arms  riveted 
on  each  side  to  form  connections  with  the  central  flange  of 
the  pulley  rim.  After  these  arms  have  been  riveted  in  place, 
the  ends  are  punched  for  assembling  with  the  rim.  It  is 
very  necessary  that  these  rivet  holes  be  equidistantly  spaced 
from   the   hnb   of  the  spider  so   that  the  rim   will   be   riveted 


^k' 

Fig.   18.     Riveting    the   Arms   to    the    Rim-flange 

true  With  the  bore  in  the  hub,  and  thus  produce  a  true  run- 
ning pulley.  The  punching  fixture  is  shown  in  Fig.  10. 
This  fixture  has  a  pivot  over  which  the  spider  may  be  slipped, 
and  provision  is  made  for  indexing  the  spider  for  four  or 
six  arms,  as  the  case  may  be.  There  is  a  certain  amount  of 
spring  to  the  arms  of  the  assembled  spider,  and  in  order  lo 
punch  the  holes  accurately  they  must  be  held  close  together, 
while  the  punches  are  passing  through  the  stock.  For  this 
purpose  a  stripper  A  is  fitted  over  the  die,  being  hinged  at 
B.  and  extending  out  around  the  punches.     Before  punching, 


Tilling   the   Edge   of   the    Pulley   Ri. 


hand  lever  C  is  depressed,  causing  the  stripper  to  be 
pressed  against  the  stock,  and  while  the  two  spiders  are  thus 
held  close  together,  they  are  punched  clean  and  accurate. 

Two  of  the  pulley  assemblers  are  shown  in  Fig.  13.  Their 
part  of  the  work  is  to  assemble  the  two  halves  of  the  rim 
about  the  spider  and  to  insert  the  rivets  ready  for  riveting. 
The  spider  is  first  mounted  on  a  pivot  stud  and  the  two 
halves  of  the  rim  bolted  over  it.  These  operators  handle 
S-wrenches  continuously,  and  the  speed  which  they  develop 
in  manipulating  them  while  putting  the  bolts  through  the 
rim-lugs  is  remarkable,  considering  that  the  bolt  locations 
are  not  very  accessible. 

In  Fig.  18  may  be  seen  one  of  the  hydraulic  riveters  for 
upsetting  the  rivets  when  attaching  the  spiders  to  the  rims. 
The  riveter  is  fitted  with  a  stationary  anvil  and  a  hydraulic- 
ally  operated  punch  directly  over  it.  A  traveling  carriage  is 
mounted  on  the  frame  of  the  machine,  on  which  is  supported 
a  pivot  stud  which  may  bo  moved  in  or  out  according  to  the 
diameter  of  the  pulley  being  riveted.  The  riveting  operation 
is  simplicity  itself,  for  after  the  work  is  located,  it  is  only 
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necessary  lo  pull  over  tlu'  opcriitiuK  levor  which  hydraulically 
iippllcs  prossurc  to  llic  rivctiiiK  punch. 
TruiiiK-  the  Pulleys 
The  llual  operation,  exclusive  of  painting,  on  the  Philips 
pressed  steel  pullc-y,  is  truing.  This  Is  an  operation  which 
reiiuires  considerable  skill  and  no  little  manual  strength. 
The  pulley  is  mounted  on  the  truing  stand  as  shown  in  Fig. 
19,  and  the  operator  revolves  it  by  power  and  observes  the 
way  the  rim  runs,  locating  the  high  points  by  holding  a 
piece  of  chalk  stationary  against  the  revolving  rim.  Ills 
first  operation  consists  in  throwing  the  edges  of  the  rim 
into  their  respective  vertical  planes.  This  is  done  by  pressing 
in  the  high  points  with  a  wooden  lever  applied  as  shown  in 
Fig.  19.  Two  or  three  pulls  by  an  experienced  operator  will 
usually  put  the  edges  into  alignment.  This  part  of  the  work 
being    done,    the    face    receives    attention,    and    with    the    two 


Fig.  20.     Method  of   truing  tli3  Pulley  Face 


levers  with  which  the  truing  stand  is  equipped,  shown  on  a 
larger  scale  in  Fig.  20,  the  rim  may  be  trued.  This  is  done 
by  pressing  down  the  high  points  by  pulling  up  on  the  levers 
when  their  wooden  faces  are  against  the  outside  of  the  rim 
or  by  depressing  the  levers  with  the  edge  of  the  block  caught 
inside  the  rim  as  shown  by  the  forward  lever  in  Fig.  20. 
It  will  be  seen  that  four  different  combinations  of  the  two 
levers  may  be  secured;  both  inside,  both  outside,  one  inside 
and  one  outside  In  both  directions,  thus  providing  for  re- 
storing any  distorted  rim.  Care  has  to  be  taken  not  to  throw 
the  edge  out  of  true  when  working  on  the  face  and  vice 
versa.  In  spite  of  the  seeming  difficulties  of  the  pulley  truing 
operation  an  experienced  operator  will  true  200  finished 
pulleys  in  a  day  of  10  hours. 


The  cartoonists'  idea  of  illustrating  motor  car  troubles  still 
seems  to  be  to  show  the  driver  underneath,  lying  on  his 
back  or  stomach,  with  his  feet  sticking  out,  working  himself 
into  a  frenzy  under  the  mysterious  and  diabolical  mechan- 
ism. The  cartoonists  are  not  up  to  date.  They  have  not 
found  out,  apparently,  that  very  little  of  modern  motor  car 
machinery  needs  tinkering  from  beneath.  It  is  true  that  the 
first  cars  were  so  built  that  the  prostrate  position  of  the 
luckless  driver  was  necessary  to  effect  many  repairs,  but  the 
modern  car  is  quite  a  different  sort  of  machine.  With  the 
engine  in  front,  the  gear-box  and  clutch  beneath  the  floor  in 
front  of  the  front  seat,  and  the  differential  in  the  rear  axle, 
there  is  very  little  indeed  to  call  for  taking  a  mud  or  dust 
bath  underneath.  But  we  suppose  that  comic  pictures  of 
automobile  troubles  will  be  shown  in  the  conventional  way 
for  another  ten  years  at  least. 

*     *     * 

Wireless  telephony  continues  to  make  progress.  Wireless 
communications  have  been  established  between  Berlin  and 
Vienna,  a  distance  of  355  miles.  A  Japanese  telephone  official 
is  credited  with  having  invented  a  wireless  telephone  ap- 
paratus different  from  those  used  in  Europe,  which  has  been 
successfully  tested  between  Yokohama  and  steamships  60 
miles  at  sea. 


DON'TS   FOR   DRILLING   MACHINE 
OPERATORS* 

BY   JAMBS  B.   COOI.EYt 

Don't  use  a  loose  feed  belt. 

Don't  use  the  shank  of  a  file  for  a  drift. 

Uon't  spot  holes  in  the  table  with  the  drill. 

Don't  use  a  wrench  or  a  file  to  throw  off  a  belt. 

Don't  use  a  wrench  or  a  collet  to  drive  a  drift  with. 

Don't  forget  to  use  oil  when  drilling  malleable  iron. 

Don't  drum  on  the  table  with  the  ball-end  of  a  hammer. 

Don't  forget  to  fasten  the  spindle-head  and  table-slide. 

Don't  leave  chips  in  the  drilled  hole;   empty  them  out. 

Don't  try  to  drill  tough  steel  with  oil;  use  turpentine. 

Don't  run  a  twist  drill  in  a  cored  hole;  use  a  butt-mill. 

Don't  use  a  jack  having  a  top  as  large  or  larger  than  its  base. 

Don't  run  a  body-couiitcrbore  down  too  far  in  a  tap  size  hole. 

Don't  use  a  reamed  stud-hole  in  a  knee  to  drill  work  through. 

Don't  put  drills  or  reamers  in  collets  having  different  tapers. 

Don't  let  the  lip  of  the  drill  strike  on  the  edge  of  the  bush- 
ing. 

Don't  let  the  drift  and  wrench  get  lost  each  time  after 
using  it. 

Don't  get  in  the  habit  of  slapping  a  belt  each  time  you 
adjust  it. 

Don't  try  to  get  along  by  using  one  jack;  use  two  if  neces- 
sary. 

Don't  leave  the  machine  with  a  drill  running  idly  in  a  bush- 
ing. 

Don't  slide  a  jig  across  the  table  and  bang  it  against  the 
drill. 

Don't  try  to  grind  a  reamer  if  it  does  not  cut;  take  it  to  the 
foreman. 

Don't  forget  the  value  of  a  long  leverage  as  a  stop  when 
drilling. 

Don't  forget  that  a  piece  of  hard  wood  is  handy  to  drill 
sheet  metal  on. 

Don't  fail  to  clean  and  oil  the  threads  in  the  clamp  screws 
occasionally. 

Don't  have  a  foot  on  a  jig  extend  over  the  edge  of  a  hole 
in  the  table. 

Don't  be  afraid  to  own  up  that  you  have  broken  a  drill  or 
counterbore. 

Don't  throw  or  toss  drilled  work  in  a  box;  lay  it  down  care- 
fully. 

Don't  be  above  sweeping  the  dirt  around  your  machine  into 
a  neat  pile. 

Don't  fail  to  lower  the  spindle-head  as  close  to  the  work  as 
possible. 

Don't  bear  down  too  hard  when  drilling  a  hole  through  the 
rim  of  a  pulley. 

Don't  forget  to  chalk  over  the  spot  you  are  laying  out  on 
a  rough  casting. 

Don't  think  that  it  is  necessary  to  sit  down  for  every  drill- 
ing operation. 

Don't  let  oil  drip  off  the  table  onto  your  overalls,  shoes, 
or  the  floor. 

Don't  let  the  drill  cut  on  the  edge  of  the  holes  or  slots  in 
the  table. 

Don't  fail  to  look  and  see  if  every  hole  has  been  drilled  in 
the  piece. 

Don't  drive  a  drill  out  of  a  sleeve  collet  by  striking  the  end 
on  the  table. 

Don't  be  too  slow  in  putting  in  and  taking  out  a  quick- 
change  drill  collet. 

Don't  use  your  fist  to  drive  a  heavy  casting  under  the  drill; 
use  a  babbitt  hammer. 

Don't  use  machine  oil  to  drill  with;  use  lard  oil  or  a  drill- 
ing compound. 

Don't  forget  to  fasten  every  screw  in  the  jig  and  lock  the 
work  in  securely 

Don't  place  the  fingers  under  the  work  to  feel  if  the  drill 
is  coming  through. 


*  For    "Don'ts"    previously   published    in    MACHi.vERy,    see    "Don'ts    tor    Drill 
Grinders,"    July,    1913.    engineering   edition,    and    "Don'ts"    tliere    referred    to. 
■f  Addres.s:     40   Wylly.s   St.,    Hnr-tfeMil,    Cinin. 
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Don't  put  a  jack  {llrcctly  under  tho  point  wlicrf  the  drill 
comes  through   the  work. 

Don't  put  on  the  feed  until  the  point  of  the  drill  is  down 
against  the  work. 

Don't  forget  to  have  another  piece  ready  to  put  in  the  jig 
when  one  is  taken  out. 

Don't  kill  time  by  letting  the  drill  run  deeper  in  tho  work 
than  is  necessary. 

Don't  use  too  much  oil  when  tapping  holes  in  cast  iron  with 
the  tapping  (ixturc. 

Don't  forget  to  take  out  the  scratches  and  dents  in  the  table 
with  a  smooth  file. 

Don't  throw  clamps  and  bolts  around  on  the  floor  and  jam 
the  threads  in  the  screws. 

Don't  drill  aluminum  without  using  kerosene  oil;  it  makes 
a  very  smooth  hole. 

Don't  forget  that  brass,  aluminum  and  wood  should  be 
drilled  at  a  high  speed. 

Don't  forget  to  use  the  try-square  against  the  spindle  to  see 
if  the  work  is  true. 

Don't  forget  to  spot  a  hole  with  a  full-size  drill,  before  using 
a  tap  size  drill. 

Don't  use  a  center-punch  made  out  of  a  round  file;  it  is  too 
brittle  and  dangerous. 

Don't  forget  to  fasten  the  tap  securely  in  the  tapping  fixture 
before  tapping  a  hole. 

Don't  keep  the  jacks  where  you  have  to  stretch  over  to 
reach  them;  have  them  near  you. 

Don't  fail  to  rub  oil  on  the  pilot  of  counterbores  each  time 
tliey  are  placed  in  a  hole. 

Don't  use  extension  collets  to  lengthen  tlic  spindle  unless 
absolutely  necessary. 

Don't  use  a  large  drill  press  to  drill  a  small  hole,  when  a 
smaller  one  can  be  used. 

Don't  start  to  drill  a  hole  unless  you  are  sure  you  are  using 
the  right  size  drill. 

Don't  let  the  spindle-sleeve  get  gummed  up;  wipe  it  clean 
and  oil  the  entire  length. 

Don't  forget  to  put  a  piece  of  sheet  brass  between  the  end 
of  the  clamp  screw  and  the  work. 

Don't  stand  on  the  table  or  belt-shipper  to  adjust  a  belt 
while  the  machine  is  running. 

Don't  forget  to  clean  off  all  taper  shank  tools  before  "sock- 
ing" them  up  in  the  spindle  hole. 

Don't  think  a  piece  of  work  will  hold  itself  while  it  is 
being  drilled,  but  fasten  it  down. 

Don't  yank  the  belt-shipper  forward  to  start  the  machine, 
but  draw  it  over  carefully. 

Don't  take  a  drill  out  of  a  spindle  b>  clamping  a  monkey 
wrench  across  the  flute  and  twisting  it. 

Don't  forget  to  look  at  the  outer  end  of  the  work  that  is 
being  drilled  to  see  if  it  tips  up. 

Don't  push  a  drill  down  in  a  bushing  without  first  oiling 
the  drill  or  inside  of  the  bushing. 

Don't  put  the  spanner  wrench  in  your  pocket  or  in  a  place 
where  someone  will  have  to  hunt  for  it. 

Don't  strap  work  on  the  outside  of  a  knee  or  angle  plate 
when  it  can  be  placed  on  the  inside. 

Don't  drive  out  an  Almond  chuck  from  the  spindle  by  hitting 
it  on  the  back  end;  use  a  drift. 

Don't  forgot  that  a  dull  tap  in  a  tapping  fixture  breaks  the 
fixture  quicker  than  the  tap. 

Don't  forget  that  a  reamer  should  be  drawn  up  from  a  hole, 
nearly  as  slowly  as  it  was  run  down. 

Don't  forget  to  wipe  the  oil  and  chips  from  the  table  each 
time  before  laying  the  jig  down  under  the  drill. 

Don't  forget  that  a  box  is  a  handy  thing  for  holding  a  pulley 
to  drill  an  oil-hole  in  it  on  an  angle. 

Don't  run  a  head  counterborc  into  cast  iron  scale,  but 
gouge  out  the  hole  first  with  an  old  drill. 

Don't  brush  chips  toward  the  column,  as  they  will  get  in 
on  the  ways  of  the  table  slide. 

Don't  set  a  screw  too  tight  against  the  piece  in  the  Jig;  It 
will  spring  the  piece  or  spread  the  jig. 

Don't  push  a  tap  against  a  hole  when  it  is  running  In  the 
reverse  direction  In  the  tapping  fixture;  raise  it  up  first. 


Don't  forget  when  drilling  pin  hoUs  to  try  a  pin  in  th"  hole 
occasionally  to  see  if  it  will  drive. 

Don't  forget  to  try  the  reamer  in  a  hole  after  the  drill  is 
ground  to  see  if  the  drill  cuts  small  enough. 

Don't  try  to  hold  work  with  the  hand  while  drilling  because 
it  is  too  much  trouble  to  rise  and  get  a  wrench. 

Don't  leave  drills  and  reamers  lying  around  after  you  arc 
through  with  them;  return  them  to  the  tool-room. 

Don't  use  waste  to  wipe  the  chips  off  the  tap  while  it  is 
running  in  the  tapping  fixture;   use  a  stiff  brush. 

Don't  waste  time  by  running  a  nut  too  far  on  the  thread 
of  a  bolt  when  bolting  down  work;  use  plenty  of  washers. 

Don't  hasten  the  spindle  stoppage  after  the  machine  is  shut 
off  by  trying  to  insert  the  drift  in  the  spindle  broach. 

Don't,  when  the  drill  runs  off  the  center  of  a  scribed  circle 
use  a  center-punch  to  draw  it  back;  use  a  draw-chisel. 

Don't  forget  that  the  very  first  rudiment  in  running  a  drill- 
ing machine  is  to  have  the  work  square  with  the  spindle. 

Don't  force  out  a  collet  from  the  spindle  by  placing  the  drift 
through  the  broach  in  the  collet  and  twisting  it. 

Don't  put  the  spout  of  the  oil  can  down  in  a  jig-bushing 
while  the  drill  is  in  motion;  the  end  will  be  chewed  off. 

Don't  drill  a  heavy  casting  on  a  sensitive  drilling  machine 
as  the  weight  of  it  will  spring  the  table  out  of  true. 

Don't  leave  an  Almond  chuck  with  a  drill  in  it  lying  lengtli- 
wise  on  the  table;  it  will  roll  off  and  break  the  drill. 

Don't  forget  when  drilling  a  deep  hole  in  cast  iron  that  a 
little  oil  rubbed  on  the  drill  will  prevent  it  from  squealing. 

Don't  use  a  collet  for  a  stop  by  driving  the  taper  end  down, 
in  a  hole  in  the  table,  but  bolt  down  a  knee  for  this  purpose. 

Don't  forget  that  if  a  small  drill  is  run  down  into  the  mark 
made  with  a  center  punch,  it  will  guide  a  large  drill  central. 

Don't  let  a  tap  strike  the  bottom  of  a  hole  when  using  a 
tapping  fixture,  but  be  sure  to  set  the  stop  to  limit  the  depth 

Don't  drive  out  a  stud  from  an  angle  plate  when  it  is 
strapped  down ;  tho  hammering  is  likely  to  break  or  spring  the 
plate. 

Don't  lay  anything  on  the  table  too  near  a  jig;  in  case  it 
gets  caught  and  whirls  around  it  will  sweep  everything  in 
range. 

Don't  forget  when  fastening  a  clamp  over  the  table  to  have 
the  head  of  the  screw  point  downward;  it  is  then  out  of  the 
way. 

Don't  tighten  the  table  slide  or  spindle  head  by  hitting  on 
tho  wrench  with  a  babbitt  block  or  hammer;  the  hand  pressure 
is  sufficient. 

Don't,  wlien  the  jig  has  been  raised  or  tipped  up,  put  it 
down  again  and  continue  drilling,  because  chips  are  likely  to 
be  under  it. 

Don't  forget  that  the  bottom  end  of  a  hole  is  smaller  than 
the  top  and  a  hole  should  always  be  reamed  from  the  drilled 
side. 

Don't  twist  a  drill  with  a  wrench  when  it  gets  stuck  in  a 
jig;  stiuirt  a  little  turpentine  in  the  bushing  and  it  will  come 
out  easily. 

Don't  fail  to  examine  the  point  of  the  drill  after  it  has  had 
a  fit  of  sputtering  in  the  hole;  it  has  struck  hard  sand  and 
needs  grinding. 

Don't  have  washers,  nuts  or  clamps,  etc.,  scattered  around 
you;  keep  them  in  a  box  or,  better  still,  drive  nails  in  a  bench 
and  hang  them  up. 

Don't  forget  tliat  if  you  drill  a  hole  in  a  separate  piece  and 
then  strap  it  down  over  the  piece  you  want  to  drill,  you  will 
get  a  true  hole. 

Don't  leave  the  machine  while  it  is  running  and  think  it 
will  take  care  of  itself;  something  is  likely  to  get  stuck  and 
it  is  best  to  shut  it  off. 

Don't  fail  to  listen  for  the  noise  made  by  the  drill  when  it 
Is  coming  through  the  work,  as  it  requires  less  pressure  if 
there  is  backlash  in  the  spindle. 

Don't  try  to  tighten  up  the  drill  chuck  while  it  is  running 
with  the  hand.  When  the  drill  slips  stop  tho  machine  and  use 
the  spanner  wrench. 

Don't  under  any  circumstances  draw  up  a  drill  from  a  jig 
too  quickly,  as  it  will  bind  In  the  bushing  and  whirl  tho  jig 
around. 
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DRAWING  AND  FORMING  AN  AUTOMOBILE  CLUTCH  CONE=' 


A  CJOOD  EXAMPLE  OF  HEAVY  SHEET-METAL  FORMINC}  IN  THE  PUNCH  PRESS 
BY  DOUGLAS  T.   HAMILTONt 


Tlio  aiitoiuobilt'  clutch  cone  shown  in  Fig.  1  illustralos  one 
of  the  many  inlcrcstinK  examples  of  shcot-nictul  work  turned 
out  by  the  Acklin  Stamping  Co.,  1645-1653  Dorr  St.,  Toledo, 
Ohio.  This  clutch  cone  is  made  from  %  inch  cold-rolled 
sheet  steel  and  is  completed  in  the  punch  press,  with  the 
exception  ot  a  light  cut  taken  from  the  bearing  of  the  cone  in 


Fig.    1.     Automobile    Clutch    Cone    completed    in    the    Punch    Press    in 
Six    Operations 

a  grinding  machine.  The  grinding  is  done  in  order  to  obtain 
a  perfect  frictional  bearing  surface.  Some  of  the  most  import- 
ant punch  press  operations  on  this  clutch  cone  are  illustrated 
in  Fig.  2,  where  the  nature  of  the  work  accomplished  is 
evident.  The  cone  is  completed  in  the  punch  press  in  six 
operations,  the  completed  part  being  shown  at  D. 
Blanking-  and  Drawing-  the  Clutch  Cone 
In  the  half-tone  Fig.  3  is  shown  the  first  drawing  die  and 
the  result  of  the  operation  performed  by  it,  the  latter  being 
indicated  at  B  in  the  illustration.     The  blank  A,  which  is  17 


Fig.   2.     Sequence  of  Important  Operations  performed  on  the  Automohile 
Clutch   Cone   shown   in   Fig.    1 

inches   diameter   by    Vs    inch   thick,   is   cut   out   by   a   simple 
blanking  die.    Punch  H  is  fastened  to  the  base  1.  which  is  at- 


•  For  additional  information  on  punch  and  die  -work,  see  the  following  arti- 
cles previously  published  in  Machinery:  "Blanking,  Forming  and  Cutting 
Die,"  September,  191.3;  --Sectional  Punch  and  Die  Construction."  July, 
1013;  '-Blanking  and  Drawing  a  Large  Steel  Cup  in  One  Operation."  "A 
Problem  in  Press  Work."  July,  1913;  "Blanking.  Forming  and  Piercing 
Die,"  June,  1913;  '-Combiuation  Punching,  Cutting  and  Forming  Die," 
"Punch  and  Die  for  Forming  Electric  Terminals,"  May,  1913;  "Puuch  and 
Die  made  in  Sections."  "Punch  and  Die  for  Bending  past  tlie  Vertical  Line," 
March,  1913;  "Standards  in  Die  Work."  "Locating  Punches  in  Tandem 
Dies,"'  "Tools  for  Multiple  Plunger  Presses,  (engineering  edition),  February. 
1913;  "Some  Interesting  Drawing  and  Curling  Dies,"  --A  Bending  Die." 
January,  1913;  '-Modern  Methods  ot  a  Press  Working  Plant"  (engineering 
edition),  December,  1912;  --Producing  Drawn  Steel  Rollers  in  a  Gang  Die," 
"Drawing  a  Small  Shell  from  Thick  Brass,"  "Punch  and  Die  for  Forming 
Electric  Terminals,"  "Combination  Folding  and  Curling  Die,"  November, 
1912;  "Method  of  Making  Watch  Case  Pendants"  (engineering  edition), 
October,  1912;  "Prevention  of  Wrinkles  in  Drawn  AVork,"  "Closing  and 
furling  Die,"  September,  1912;  "Tools  for  Perforating  Lamp  Burner  Parts," 
"Watch  Case  Manufacture — ."  "Suli-press  Die  for  Making  a  Cleat."  August, 
1912;  "The  Drawing  ot  an  Odd  Shaped  Cup."  "A  Piercing  and  Cutting  Off 
Punch  and  Die,"  April,  1912;  "Drawing  a  Flange  and  Tapered  Cylindrical 
Shell,"  March.  1912;  and  other  articles  there  referred  to. 
t  Associate   Editor  ot   Machinerv. 


tached  in  the  usual  way  to  the  bolster  of  a  No.  78 '/^  Hllss 
press  shown  in  Fig.  4;  draw  ring  C  moves  freely  around 
punch  H.  The  holder  I),  carrying  the  inserted  die  ring  /<; 
and  reversing  pad  F  is  held  to  the  ram  of  the  press.  These 
dies  arc  used  in  a  single-action  press  and  are  given  the  double- 
action  movement  by  means  of  a  rubber  compression  pad 
under  the  bolster  which  operates  the  draw  ring  C  through 
the  medium  of  the  six  pins  (r.  The  pressure  exerted  by  the 
rubber   pad    prevents    the    blank    from    buckling    when    being 


Fig.    3. 


ind    Forming   Dies    for    making   an 
Clutch    Cone 


drawn.  The  reversing  and  drawing  of  the  cup  is  accomplished 
by  the  punch  H  in  combination  with  the  reversing  pad  F. 
The  result  of  this  operation  is  shown  at  B  in  Figs.  2  and  3. 
Redrawing-  and  Tapering  Dies 
The  dies  used  for  redrawing  the  cup  and  bringing  it  to 
practically  its  final  shape  are  shown  in  Fig.  5.  These  are 
lield  in  the  same  manner  as  those  shown  in  Fig.  3  and  are 


Fig.  4.     Bliss   No,   liVi    Press   used   in   making   Automobile   Clutch   Cone 

somewhat  similar  in  design,  with  the  exception  that  the 
exterior  drawing  surface  of  the  punch  C  is  tapered  instead 
of  straight  like  the  punch  used  for  the  previous  operation. 
These  dies  are  also  held  in  a  single-action  No.  78 1^  Bliss 
press.  The  pins  D  operate  on  the  drawing  ring  E  and  prevent 
the  blank  from  buckling  when  being  drawn  down  into  the  die 
F  by  punch  C.  The  condition  of  the  cup  before  and  after 
this  operation  is  shown  at  A  and  B  in  the  illustration,  and 
at   B   and   C   in   Fig.    2.      The   finishing  operation   requires   a 


November,  1913 


MACHINERY 


183 


pressure  of  approxiimitcly  500  tons.  After  the  redrawing 
anil  tapering  operation  llie  flange  is  trimmed  and  flnislied  to 
size.     Following  this,  the  center  hole  is  cut  out. 

CuttlnK-  ihe  Elong-ated  Slots  In  the  Rim 

Undoubtedly  the  most  interesting  operation  in  connection 
with  the  manufacture  of  this  clutch  cone  is  the  cutting  of 
the  elongated  slots  in  the  rim.  From  an  inspection  of  Fig. 
1,  it  will  bo  seen  that  the  cutting  of  these  slots  presents  a 
difficult  problem,  owing  to  the  "returned"  shape  of  the  lower 
portion  of  the  cone.  This  not  only  makes  it  hard  to  get  at, 
but  also  makes  it  a  difficult  matter  to  get  rid  of  the  scrap 
if  the  punches  are  presented  from  the  sides.  The  gang  method 
of  punching  would  be  impossible  owing  to  the  slender  con- 
struction of  the  dies  which  would  bo  required  for  the  space 
allowed.  The  tools  used  to  accomplish  this  interesting  oper- 
ation are  .shown  in  Figs.  6,  7  and  8.  Fig.  6  shows  the  work 
in  position  in  the  slotting  die,  while  Fig.  7  shows  the  work 
removed  and  the  die  opened  up  and  thrown  back. 

The  manner  in  which  this  slotting  die  is  used  is  as  follows: 
The  base  .4,  Fig.  8.  is  held  in  the  usual  manner  to  the  bolster 
of  the  punch  press,  while  the  two  studs  B  are  held  by  nuts 


Fig.  &.     Redrawing  and  Finish-forming  Dies  for  Automobile  Clutch  Cone 

in  lugs  cast  integral  with  the  ram  of  the  press,  and  are  used 
to  return  the  punch-block  C  after  the  punch  E,  Fig.  7,  has 
passed  through  the  work.  This,  of  course,  is  accomplished 
on  the  return  stroke  of  the  ram.  The  cutting  die  D,  as  shown 
in  Fig.  7,  is  inserted  in  the  base  .4.  whereas  the  punch  E  is 
held  in  the  block  C,  which  is  acted  upon  to  punch  the  slot 
by  a  punch-holder  /<',  held  in  the  ram  of  the  press. 

In  operation,  the  clutch  cone  is  clamped  to  the  circular 
holder  G  which  is  attached  to  the  arm  //  by  a  block  /,  acted 
upon  by  a  cap-screw  J.  This  circular  holder  is  revolved  by 
hand  and  carries  an  indexing  plate  K,  as  shown  in  Fig.  8. 
This  index  plate  is  made  of  steel  and  is  located  for  the  differ- 
ent indexings  by  a  hardened  tool-steel  dog  controlled  by  the 
handle  L.     At   the   beginning   of   each   indexing   the   moving 


cutting  the  Six  Elongated 
SIot3  in   the   Rim    of    tlic    Clutch   Cone 

parts  are  securely  clamped  by  means  of  the  wedge  M  operated 
by  handle  N  and  the  adjustable  blocks  0  against  which  the 
rim  of  the  cone  is  held.  While  these  three  members  are  not 
essential  parts  of  the  apparatus,  they  serve  to  render  the 
gaging  much  more  accurate.  Handle  P  is  attached  to  these 
blocks  and  Is  located  in  a  recess  provided  in  the  base  of  the 
die  shoe. 


The  ingenuity  displayed  in  the  solving  of  this  difficult  slot- 
ting problem  speaks  well  for  the  ability  of  the  Acklin  Stamp- 
ing Co.  to  handle  sheet-metal  stampings  of  unusual  and  com- 
plicated shapes. 

•     »     « 

FOOL-PROOF   AUTOMOBILES 

Some  time  ago  a  local  paper  published  an  item  stating 
that  a  Norwich,  N.  Y.,  man  drove  his  automobile  ten  miles 
v.ith  the  emergency  brake  set,  and  humorously  added,  "It  is 


Fig.  7.     Fixture   shown 


Fig. 
to    show 


with    Work   removed   and   opened 
Construction 


a  pretty  good  car  yet."  This  and  other  accidents  that  often 
happen  indicate  the  need  of  better  control  apparatus  on 
motor  cars.  Gears  are  often  stripped  by  putting  on  the 
emergency  brake  with  the  clutch  engaged,  and  other  inter- 
ferences contribute  not  a  little  to  the  rapid  deterioration  of 
the  motive   im  iliaiiisiii  and  tires. 


Fig.   8.     Slocting  Fixture  shown  in  Fig.   6  set  up  in  a  Punch   Press 
ready   for   Action 

Automobiles,  motor  trucks  and  other  power-driven  vehicles 
should  be  provided  with  strictly  interlocking  gears  which 
would  prevent  interferences  of  this  character,  and  until  that 
sort  of  control  apparatus  is  achieved  the  motor  car  will  not 
be  a  strictly  practicable  vehicle  for  all  sorts  of  users.  The 
tendency  in  all  modern  design  is  to  simplify  and  make  opera- 
tion easy.  Such  improvements  popularize  machinery  and 
materially  reduce  the  cost  of  operation,  to  say  nothing  of 
making  it  safer  for  the  average  user.  Safety  is  a  prime  re- 
quirement for  all  automobile  driving,  but  so  long  as  the 
driver  can  make  serious  blunders  while  driving  they  will 
continue  to  be  made. 
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EXAMPLES  OF   SCREW  MACHINE  "SET-UPS"* 


VARIOUS  "aET-UPS-USKD  IN  MAKING  PARTS  ON  THE  "ACMH!"  MULTIPLE-SPINDLE  AUTOMATIC  SCREW  MACHINE 

BY  DOUQLAB  T.   HAMILTONI 

As  ono  of  the  lirsl  considcralioiis  in  layiiij;  out  a  job  on  the 
Acuio  niultlpli'-spindk'  screw  machine  is  to  determine  the  best 
metliod  of  applying  the  tools,  etc.,  a  few  examples  of  repre- 
sentative "set-ups"  will  be  given.  Of  course  many  jobs  could 
be  handled  in  several  different  ways;   but  as  a  rule  there  is 


in  turning  down  the  body  diameter  to  the  re()uir(d  size.  We 
first  decide  on  the  machine  to  use  for  this  piece,  endeavoring 
where  possible  to  use  the  size  of  machine  that  will   handle 
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Collection   of    Pieces    economically   produced    on    the 
Multiple-spindle  Automatic  Screw  Machine 

always  some  governing  feature  that  makes  it  possible  to 
produce  the  part  much  more  quickly  and  accurately  in  some 
specific  -way.  Fig.  1  shows  a  number  of  parts  produced  on 
the  "Acme"  automatic  by  methods  which  are  commendable, 
and  in  the  following  a  description  will  be  given  of  the  tool 
equipments  and  "set-ups"  used.  The  examples  shown  in 
Fig.  1  have  been  chosen  because  they  represent  several  of  the 
most  common  tooling  methods  employed  in  producing  the 
general  run  of  work. 

"Set-up"  in  which  the  Longest  Operation  is  performed  from 

the  End-working-  Tool-slide 
The  long  set-screw  shown  at  A  in  Fig.  1,  and  also  in  Figs. 
2  and  4,  is  a  common  piece  of  work  produced  on  the  "Acme" 


FORM,   TURN    WITH    BOX-TOOL 
HALF  WAY   AND  POINT 


1st   POSITION 


2nd  POSITION 


FINISH  TURN  WITH    BOX-TOOL 


Fig.    2.      Order   of    Operations   used   in    making   a   Long   Square-headed 
Set-screw 

multiple-spindle  automatic.  By  referring  to  the  lower  section 
of  Fig.  2,  it  will  be  seen  that  this  set-screw  is  made  from  a 
square  wrought-iron  bar,  and  that  the  threaded  portion  is  5% 
inches  long,  the  length  over  all  being  6  11/16  inches.  The 
longest  single  operation,  as  can  be  seen  at  a  glance,  consists 

•  For  material  previously  published  on  the  "Acme"  multiple-spindle  screw 
machine,  see  "Setting  Up  and  Operating  Screw  Machines"  and  articles  there 
referred  to  in  the  October.   lOl.S.   number  of  Mac  iii.nkiiv. 
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Fig.  3.     Order  of  Operations  used  in  producing  a  Brass  Thumb-nut 

the  work  most  economically.  Of  course  where  only  a  few  sizes 
are  in  use  it  is  not  always  possible  to  select  the  machine  best 
suited  to  every  job.  It  is  advisable,  however,  to  have  the 
work  approach,  as  closely  as  possible,  the  rated  capacity  of 
the  machine  that  is  to  produce  it. 

The  distance  across  the  corners  of  this  set-screw   is   0.880 
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Inch,  80  we  will  select  a  No.  53  machine — this  being  the  nearest 
size.  The  next  step  is  to  determine  the  spindle  speed  at  which 
to  rotate  the  work.  Taking  the  diameter  of  the  sto<!k  across 
the  flats  as  the  basis  of  our  calculations  and  deciding  on  a 
surface  speed  of  100  feet  per  minute,  we  find  that  the  desired 
spindle  speed  would  be  611  R.P.M.  Upon  referring  to  Table 
VIII  in  the  January,  1913,  number  of  Maciiinerv,  we  find  that 
the  nearest  spindle  speed  is  635  R.P.M. ;   this  gives  a  surface 


speed  of  about  104  surface  feet  per  minute,  which  will  not  be 
too  high. 

The  next  step  is  to  determine  the  number  of  revolutions 
necessary  for  the  box-tool  to  travel  up  half  the  length  of  the 
screw — 2%  inches.  Deciding  on  a  feed  of  0.0045  inch  per 
revolution  of  the  work,  the  number  of  revolutions  required 
to  make  this  cut  is  found  to  be  640.  As  the 
spindle  makes  635  revolutions  per  minute, 
the  time,  in  seconds,  to  turn  half  the  body 
60         640 

is   X =  60.47    seconds.      Adding    to 

635  1 

this  the  time  for  the  idle  movements  of  the 
machine  we  get  60.47  -f  2.4  =  62.87,  or  ap- 
proximately 63  seconds.  This  gives  us  a 
product  of  57  pieces  per  hour,  but  upon  re- 
ferring to  the  table  of  change  gears  we  find 
that  gears  to  give  this  product  are  not  ob- 
tainable. Therefore  it  is  necessary  to  do 
either  one  of  two  things — increase  tin 
product  to  59  and  increase  the  feed  of  the 
tools  accordingly,  or  else  decrease  the 
product  to  51  pieces  per  hour  with  a  cor- 
responding decrease  in  feed. 

The  "set-up"  used  in  making  this  set- 
screw  is  illustrated  in  Fig.  4.  The  opera- 
tions start  in  the  "first"  position,  where  the 
first  box-tool  .1  comes  into  position,  turns 
up  half  the  length  of  the  body — 2%  inches 
— and  points  the  end  of  the  screw.  At  the 
same  time  that  the  box-tool  is  in  operation 
on  the  work,  the  form  tool  comes  in  from 
the  side  and  turns  down  the  neck — also 
rough-forming  the  top  of  the  head.  As  the  cylinder  is 
indexed  into  the  "second"  position,  the  second  box-tool  B 
comes  into  operation  and  finish-turns  the  body.  The  cylinder 
is  again  Indexed  into  the  "third"  position,  where  a  self-opening 
die  C  cuts  the  thread.  For  a  clear  description  of  the  opera- 
tion and  application  of  this  die,  reference  should  be  made  to 
the  article  which  appeared  in  the  February,  1913,  number  of 
Machineuv.  After  threading,  the  cylinder  is  again  indexed 
and   the   piece   cut   off   with   a   straight-blade   cut-off   tool    D. 


These  various  operations  have  been  described  separately,  but 
in  actual  performance  all  tools  are  at  work  on  different  bars 
at  the  same  time. 

"Set-up"  In  which  Forming-  Operation  la  the  Time  to 
Complete  One  Piece 
The  knurled  head  nut  shown  at  B  in  Fig.   1,  and  in   Figs. 
3  and  5,  represents  an  example  in  which  the  forming  is  the 
longest  single  operation,  and  is  the  time  to  make  one  piece. 
This    is    evident    from    a   glance    at    Fig.    3 
where    the    dimensions    of    the    piece    are 
given.     This   knurled   nut   is   made   from   a 
2-inch   bar  of  round  brass  rod  in  a  No.  56 
"Acme"     multiple-spindle    automatic     screw 
machine. 

The  first  step  in  determining  the  time  to 
make  this  piece  is  to  obtain  the  correct 
speed  at  which  to  rotate  the  work.  Rod 
brass  can  be  worked  at  150  to  200  surface 
feet  per  minute,  and  by  calculation  we  find 
that  a  spindle  speed  of  290  R.P.M.  will  give 
150  feet  surface  speed.  The  next  step  is  to 
determine  the  proper  feed  at  which  to 
operate  the  form  tool.  Now  the  conditions 
under  which  this  thumb-nut  is  made  are 
ideal  as  far  as  a  heavy  feed  is  concerned, 
so  the  form  tool  can  easily  be  operated  at 
0.005  inch  per  revolution.  By  dividing  this 
into  the  travel  of  the  form  tool,  which  Is 
0.635  inch  (allowing  0.010  inch  to  approach 
the  work)  we  find  that  it  will  require  127 
revolutions  of  the  spindle  to  complete  the 
forming   operation. 

As  this  is  a  case  where  the  longest  single 
operation  is  performed  from  the  form  tool- 
slide,  it  will  be  necessary  to  calculate  the 
time  required  in  seconds  to  complete  the  idle  movements  of 
the  machine.  We  find,  however,  by  referring  to  Fig.  10,  in 
the  October  number  of  Machineky,  that  the  form  cam  occu- 
pies exactly  the  same  circumferential  space  as  the  lead 
cam;  thus  we  can  utilize  the  same  time  as  that  given  in 
the  article  previously  mentioned,  which  is  4.6  seconds.     Then 


shown    in    Figs.  1    and  2 


Tooling    "Set-up"    used    for    producing    a   Brass    Thumb-nut 

the  time  in  seconds  to  complete  the  forming  operation  equals 
26.27  seconds.  Adding  the  time  for  the  idle  movements  we 
get  26.27  -f  4.6  =  30.87  seconds.  Say  that  it  takes  30  seconds 
to  make  one  piece,  then  we  get  a  product  of  120  per  hour.  The 
nearest  production  to  this  for  which  change  gears  are  obtain- 
able is  122  pieces,  and  by  using  the  change  gears  to  get  this 
production,  we  increase  the  feed  of  the  tools  slightly,  which 
in  this  case  could  be  done  with  satisfactory  results. 

In    making    this    thumb-nut,    the    rough-forming    is    accom- 
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pUshcil  in  the  "first"  position  and  tlio  liolu  drilled  to  the 
proper  depth  with  drill  .1,  see  Fig.  r>.  in  the  "second"  posi- 
tion the  head  of  the  nut  Is  knurled  with  knurl  li,  and  the  hole 
counterbored  to  a  s(iuare  bottom,  both  operations  behiK  handled 
by  tools  held  In  the  end-working  tool-slide.  The  hole  Is  tapped 
with  tap  C  and  the  head  beveled  and  notched  in  the  "third" 
position,  the  latter  operation  being  accomplished  with  a  shav- 
ing tool  D.  In  the  "fourth"  position  the  completed  nut  is 
cut  off  from  the  bar  with  cut-off  tool  /.', 

An  example  of  work  whose  operation  is  difficult  to  determine 
at  a  glance  is  shown  in  Figs.  6  and  8.  This  piece,  which  is 
also  shown  at  V  in  Pig.  1,  is  made  from  cold-rolled  steel  bar, 
L'f'f,  Indies  diameter,  and  is  2%  inches  long.  The  forming  cut 
is  rather  heavy,  so  the  production  on  this  piece  can  be  con- 
siderably increased  by  dividing  the  forming  cut  between  two 
forming  tools.  The  first  forming  tool  is  used  for  breaking 
down  only,  as  indicated  at  A  la  Fig.  6,  while  the  second  form- 
ing tool  is  used  to  bring  the  piece  to  the  desired  shape,  as  at 
B.  The  greatest  reduction  in  diameter  on  this  piece  is  15/16 
inch,  making  a  rough-forming  travel  of  0.440  inch  necessary. 
Now  the  finish-forming  tool  has  to  travel  practically  the  same 
distance  as  the  rough-forming  tool,  but  while  it  does  not 
remove  as  much  material,  it  is  operated  by  the  same  slide  as 
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Fig.  6.     An  Example  of  Work  on  which  it  is  Difficult  to  figure  the 
Longest  Single   Operation 

the  roughing  tool;  hence  both  roughing  and  finishing  cuts 
consume  the  same  amount  of  time  and  are  the  longest  opera- 
tions. 

Turning   our   attention   now   to   the   drilling  operation,   we 
find  that  a  hole  15/16  inch  in  diameter  and  2%  inches  deep 


has  to  be  produced.  This  can  be  divided  between  two  drills,  as 
indicated  at  A  and  B  in  Fig.  6,  so  that  the  travel  of  the  main 
tool-slide  for  drilling  will  be  1%  +  n^  inch,  or  a  total  of  1.406 
inch.  The  drills  can  bo  operated  successfully  in  this  material 
at  a  feed  of  0.010  inch  per  revolution.  This  will  give  140 
revolutions  to  complete  the  drilling  operation.  Figuring  on  a 
feed  of  0.0015  inch  for  the  rough-forming  operation,  and  a  rise 
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Fig.  7.     Order  of   Operations  on  the  Motorcycle  Hub  shown  in  Fig.    9 

of  0.445  inch  (0.005  inch  being  allowed  to  approach  the  work), 
we  find  that  it  requires  296  revolutions  of  the  spindle.  As  the 
method  of  calculating  the  time  required  to  complete  a  piece 
of  work  when  the  forming  cut  is  the  longest  single  operation 
has  been  previously  described,  it  will  not  be  necessary  to  go 
into  detail  here. 

The  tool  "set-up"  used  for  making  the  piece  shown  in  Fig.  6 
is  shown  in  Fig.  8.  It  will  be  noticed  by  referring  to  this  illus- 
tration that  two  circular  forming  tools  A  and  B  are  used.  The 
first  forming  tool  A  is  held  in  the  regular  tool-holder,  working 
in  the  "first"  position,  while  the  second  or  finish-forming  tool 
B  is  held  in  a  special  holder,  attached  to  the  top  face  of  the 
forming  slide.  This  holder  is  provided  with  an  overhanging 
arm  In  which  a  set-screw  C  is  located,  to  enable  the  forming 
tool  to  be  held  rigidly  in  place.  In  making  a  double  tool- 
holder  of  the  type  illustrated,  it  is  essential  that  it  be  rigidly 
clamped  to  the  tool-slide  and  have  as  much  bearing  surface 
as  is  consistent  with  the  space  available.  As  a  general  rule, 
it  is  advisable  when  a  holder  is  of  the  built-up  type,  to  have 
the  stock  rotating  toward  the  form  tool  instead  of  away  from 
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It.  This  enablps  a  imich  hoavier  cut  to  bo  takon  without  chat- 
ter, as  the  thrust  is  directed  against  the  tool-slide  instead  of 
from  it,  the  latter  action  tending  to  lift  the  tool  up.  In  this 
case,  however,  the  holder  is  supported  by  the  top  bracket, 
thus  overcoming  the  tendency  of  the  tool  to  rise.  This  job 
also  presents  another  interesting  feature  in  the  double  or  tele- 
scopic die-holder  D.     This  die-holder,  which  was  described  In 


g  the  Steel  Part  shown  in  Fig.    6 

the  February,  1913,  number  of  Machinery,  can  be  used  for 
cutting  two  diameters  of  threads  of  unequal  pitches,  owing  to 
its  construction  and  operation.  The  outer  member  of  the  die- 
holder  is  spring  controlled  in  its  action,  so  that  it  can  lead 
out  in  advance  of  the  other  part  of  the  holder,  thus  enabling 
threads  of  different  pitches  to  be  cut. 

The  motorcycle  hub  shown  in  Figs.  7  and  9,  and  at  /)  in 
Fig.  1,  presents  a  good  example  of  how- 
production  can  be  greatly  increased  by 
using  the  most  efficient  tooling  method.  It 
will  be  seen  by  referring  to  Fig.  7  that  this 
motorcycle  hub  is  made  from  a  cold-rolled 
steel  bar  2^  inches  in  diameter  and  3,^,, 
inches  long.  Considering  the  length  of 
form  and  the  large  amount  of  material  to 
be  removed  in  this  manner,  the  work  can 
be  handled  much  more  expeditiously  by 
dividing  the  forming  cuts  between  two  or 
more  tools.  Both  forming  tools  are  re- 
quired to  take  long,  heavy  cuts,  so  that 
rigidity   is  absolutely  necessary. 

In  order  to  keep  the  feed  up   to  a  point 
wheie    a    good    production    is    possible,    the 
arrangement    shown    in    Fig.    9    is    adopted. 
This,  as  can  be  seen,  consists  in  placing  tlu 
first   forming  tool    in   the  "fourth"   position 
instead    of    in    the   "first,"    as    is    the    usual 
manner,  and  cutting  off  the  completed  piece 
in  the  "third"  position.     It  is  evident  that 
the   cut-off   tool    does    not   need    to   be    held 
nearly  so  rigidly  as  a  form  tool,  and  hence 
can  be  successfully  handled  on  an  extension 
bracket,    as    Illustrated.      This    arrangement 
allows  the  rough-forming  to  be  done  in  the 
"fourth"  position  (where  the  stock  is  fed  out)  and  the  finish- 
forming  to  be  accomplished  in  the  "first"  position.     Suppose, 
for  instance,  that  the  stock  were  fed  out  in  the  "first"  position 
— the  rough-forming  would  have  to  start  at  this  point.     This 
would  hardly  be  advisable,  as  the  wide  amount  of  form  neces- 
sary could  not  be  handled  with  an  extension  tool.     It  is  there- 
fore evident  that  the  tool   "set-up"  shown   in   Fig.   9  is  com- 
mendable,   in    that    it    obviates    all    flimsy    construction,    and 
enables  the  work  to  be  produced  much  more  rapidly. 


The  operations  handled  in  this  "set-up"  are  as  follows:  In 
the  "fourth"  position  the  diameter  is  rough-formed,  and  the 
large  hole  drilled  part  way  with  drill  .1 ;  in  the  "first"  position 
the  forming  cut  is  finished,  and  the  large  hole  drilled  to  the 
required  depth  with  drill  U;  then  in  the  "second"  position  the 
small  hole  is  drilled  with  drill  V  and  the  diameter  finished 
all  over  by  a  shaving  tool  D.  the  end  also  being  faced  with  a 
cutter  held  in  the  holder  E  which  is  at- 
tached to  the  holder  G  carrying  the  smallest 
drill  F.  In  the  "third"  position  the  hole  is 
counterbored  and  taper-reamed,  and  the 
work  cut  off.  Inasmuch  as  this  job  is 
handled  in  a  manner  out  of  the  ordinary, 
it  may  be  advisable  to  go  through  the  calcu- 
lations and  see  what  product  can  be  ob- 
tained by  applying  the  "set-up"  illustrated 
in  Fig.  9. 

Cold-rolled  steel,  as  a  rule,  can  be  worked 
at  from   90  to  110  surface  feet  per  minute. 
We  find  by  calculation  that  a  spindle  speed 
of  100  revolutions  will  be  about  the  desired 
speed   at   which    to    rotate    the   work.      The 
rough-forming  tool   will   stand  a  very  much 
heavier    feed    than    the    finish-forming    tool, 
and  as  both  tools  have  to  travel   the  same 
distance,  it  is  evident  that  the   finish-form- 
ing operation   will  be  the  one  on   which   it 
will   be   necessary   to  base  our  calculations. 
The  width  of  the  form  tool  is  made  up  of 
two  sections  about  li/4   inch  long,  does  not 
bear    in    the    center,    and    the    smallest    di- 
ameter   formed    is    IJi    inch.      Considering 
this,  it  would  be  inadvisable  to  use  a  feed 
exceeding  0.0015  inch  per  revolution  of  the 
work.      Figuring   on    a    travel    of    0.350    inch    for   the    finish- 
forming  tool,  at  the  rate  of  0.0015  inch  feed  per  revolution, 
we   get   233   revolutions  to   complete   this   operation.     As   the 
forming  cut  is  the  longest  single  operation,  we  find  from  this 
the  time  to  make  one  piece.     The  spindle  speed  used  Is  100 
R.P.M.    and    the    revolutions    required    for    forming    are    233, 
which  is  equivalent  to  2  minutes  and  18  seconds;  adding  the 


Fig.  9. 


Motorcycle   Hub    which    is   produced    economicaUy   on    the    "Acme"   Multiple-spindle 
Machine  by  niuans  of  a  Commendable   Tooling  "Set-up" 

time  required  for  the  idle  movements — 4.6  seconds — we  get  a 
total  of  2  minutes  and  23  seconds,  approximately,  to  complete 
one  piece,  or  26  pieces  per  hour. 

"Set-up"  in  which  Longest  Operation  Is  performed  from 

Cut-off  Tool-slide 

A   sample   of   work   which   differs   considerably   from   those 

previously  described  is  shown  in   Figs.  10  and  12,  and  at  E 

in  Fig.  1.     This  piece  is  a  cold-rolled  steel  bushing,   which  is 

slab  milled  on  its  largest  diameter.      The  slab  milling  opera- 
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tiiin,  in  this  caso,  can  be  most  convonlontly  huiulli'd  from 
the  cut-off  tool-slide,  a  fixture  of  the  type  shown  in  KIr.  11  In 
the  April,  lOKi,  number  of  M.\(iii\KiiY  beinf?  used  and  earryiiiK 
two  cutters.  These  end  milling  cutters  arc  brouRht  In  at  tlie 
same  time  as  the  cut-off  tool  and  work  in  the  "third"  position, 
the  cut-off  tool  severiuK  the  completed  piece  from  the  bar  in 
the  "fourth"  position.  Now  it  is  evident  from  a  close  study 
of  this  piece  that  the  longest  single  cut  lies  between  the  milling 
and  forming  operations.  Taking  the  forming  cut  first,  wo  find 
tliat  the  distance  the  forming  tool  must  travel  is  i'n  uu^h.  No 
allowance  need  be  made  for  the  tool  to  approach  the  work,  as 
the  diameter  is  finished  by  a  shaving  tool.  The  length  of  the 
form  tool  is  about  I'l  inch,  and  the  smallest  diameter  1  inch, 
so  that  the  feed  should  not  exceed  0.002  inch.  Working  the 
form  tool  at  this  rate  of  feed  will  require  93  revolutions. 
As  the  slab  milling  attachment  is  carried  on  the  top  face  of 
the  cut-off  tool-slide,  it  can  easily  be  seen  that  the  feed  given 
to  the  milling  cutters  will  be  governed  by  the  feed  used  for 
cutting  off.  Now  as  the  distance  that  the  milling  cutters  must 
travel  is  greatly  in  excess  of  the  travel  of  the  cut-off  tool,  an 
accelerating  device  is  used  on  the  milling  attachment.  This 
increases  the  travel  of  the  milling  slide  over  the  travel  of  the 
cut-off  slide  in  a  ratio  of  1%  to  1.  Deciding  on  a  feed  for  the 
cut-off  tool  of  0.0025  inch  per  revolution,  the  feed  or  rate  of 
advance  of  the  milling  cutters  in  relation  to  the  revolutions 
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Fig.    10.      Order  of   Operations   on  a  Steel  Job  that  is   slab-milled 

of  the  spindle  will  be  0.0025  X  1.75  =  0.00438  inch.  Then 
dividing  this  into  the  travel  of  the  slide — 1|  plus  radius  of  the 
milling  cutters,  which  are  \<2  inch  diameter,  plus  0  020  inch 
for  clearance — gives  us  1.082  inch  travel.  This  is  equivalent 
to  247  revolutions  of  the  spindle. 
This  piece  can  be  most  economically  produced  on  a  No.  54 


machine,  and  deciding  on  a  surface  speed  of  about  95  fe(!t  per 
minute,  we  get  a  spindle  speed  of  260  Il.P.M.  The  time  re- 
(|uired  to  complete  the  milling  operation  was  found  to  be 
e<iuivalent   to   247   revolutions  of   the  spindle   or  57   seconds. 


Fig.   11.     Order  of  Operations  for  producing  a  Cross-drilled  Brass  Knob 

Adding  the  time  for  the  idle  movements — 1.88 — (see  Table  IV 
in  the  October  number  of  Machinery)  gives  us  58.88  or 
approximately  59  seconds  to  complete  one  piece,  which  is 
equivalent  to  a  product  of  61  pieces  per  hour.  The  nearest 
gears  to  the  product  required  are  those  for  58.5  pieces,  so  we 
will  drop  down  to  tliis  product. 

Tlie  brass  knob  shown  at  F  in  Pig.  1,  and  in  Figs.  11  and  13, 
is  a  difficult  piece  on  which  to  determine  the  longest  operation 
at  a  glance.  It  is  evident,  however,  that  the  drilling  of  the 
large  hole  in  the  end  will  not  require  much  time,  so  that  the 
longest  operation  lies  between  the  forming  and  cross-drilling 
cuts.  Referring  to  Pig.  11,  we  find  that  the  depth  of  form  cut 
is  0.195  inch.  Then  deciding  on  a  feed  of  0.002  inch  per  revo- 
lution, we  find  that  it  will  require  98  revolutions  of  the  spindle 
to  complete  this  operation. 

The  cross-drilling  attachment  is  held  on  the  cut-off  tool- 
slide,  and  as  was  previously  stated  is  governed  in  its  travel 
by  the  feed  given  to  the  cut-off  tool.  As  the  cross-hole  is 
deeper  than  half  the  diameter  of  the  stock  to  be  severed  by  the 
cut-off  tool,  it  is  necessary  to  use  an  accelerating  cross-drilling 
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iittacliiiiciit.  This  will  iiuTease  the  rate  of  travel  of  the 
attacliinent  in  relation  to  tlie  cut-off  tool-alide  in  a  ratio  of 
1%  to  1.  The  travel  of  the  cross-drill  is  equal  to  tlie  depth  of 
the  liole — ii  inch-plus  the  length  of  point  on  the  drill  and 
the  height  of  the  arc  removed  from  the  ball  by  drilling  a  hole 
In  it.    This  we  find  is  equal  to.0.750  inch. 


Fig.   12.     Tool    •Set-up"    used   for    producing   the   Slab-milled    Piece   she 

Deciding  on  a  feed  for  the  cut-off  tool  of  0.003  inch  per 
revolution,  the  feed  of  the  drill  in  relation  to  the  rotation  of 
the  spindle  is  0.003  X  1.75  =  0.00525  inch.  Then  the  number 
of  revolutions  of  the  spindle  equivalent  to  the  time  required 
to  drill  the  cross-hole  is  143.  Putting  this  job  on  a  No.  54 
machine  and  using  a  speed  of  520  R.P.M  , 
it  will  require  16.5  seconds  to  drill  the 
cross-hole.  Adding  the  time  for  the  idle 
movements — 1.88 — gives  us  a  product  of 
one  piece  in  18.38  seconds  or  195  pieces  per 
hour.  We  find  upon  referring  to  the 
product  that  the  nearest  production  to  thi;; 
for  which  gears  are  provided  is  199  '> 
pieces. 


CAPITALIZING   CHARACTER 
IN    ITALY 

Wherever  one   travels   through   the   north 
of   Italy   he   sees   large   or   small   groups   of 
workingmen,   skilled   or   unskilled,   with   no 
padrone  to  drive  them,  making  roads,  cart- 
ing the  gravel   from   beds  of  torrents,   con- 
structing   steam    railways    for    the    govern 
ment,  erecting  big  apartment-houses  for  the 
working  people  to   live   in,   extending   their 
operations  to  every  sort  of  trade  by  organ- 
izing  themselves    into   cooperative    societies 
to  undertake  big  contracts.     Binding  them- 
selves together  to  work  for  themselves  and 
for   one   another,    paying   their   own    wages, 
carrying  the   responsibility  of  properly   ful- 
filling their  contract,  and  depositing  a  fund  to  guarantee  its 
completion,    they    eliminate    the    intervening    contractors    en- 
tirely, saving  the  middleman's  profit  to  divide  among  them- 
selves in  proportion  to  the  amount  of  work  which  each  man 
has  contributed  and  to  the  existing  wage  scale  for  his  trade. 
Having  now  become  their  own  employers,  they  have  in  their 
own   work  eliminated   the   strike.     The   labor  cooperative  so- 
ciety  is   the   latest   and    farthest   advance   of  collectivism    to- 
day, and  some   forms  of  it  in    Italy  are  unique.     Ask   these 
laborers   about   their   work,    how    they   are   holding   together, 
how  they  secured  the  contract  and  the  necessary  guarantee  tn 


obtain  it,  how  they  have  been  able  to  purchase  all  the  ma- 
chinery re(|uired  to  carry  it  out,  and  they  will  tell  you  that 
there  is  a  cooperative  bank  In  th(^  neighboring  city  to  which 
they  belong,  with  which  their  contract  Is  deposited,  and 
which  advances  them  from  month  to  month  the  necessary 
funds  for  equipment,  supplies  and  wages.  Based  on  assets 
which  have  previously  been  of  negligible 
value  to  the  laborer  in  the  set'uring  of 
credit — namely,  character,  thrift,  the  ambi- 
tion of  every  man  to  get  on,  his  normal  im- 
pulse to  produce  the  greatest  within  him, 
mere  numbers  which,  joined  together  with 
their  small  mites  of  money,  are  no  more  to 
be  despised  than  a  Rothschild  singly — 
there  have  arisen  in  Italy  a  host  of  Banks 
of  the  People — Banchc  Pophtri — a  veritable 
army  of  cooperative  savings  and  loan  so- 
cieties which  have  given  to  individual  mem- 
bers a  credit  service  previously  inaccessible 
if  not  impossible,  and  which  now  are  ex- 
tending their  operations  to  reliable  coopera- 
tive groups  of  workmen.  Owned  and  oper- 
ated by  the  people  themselves  on  the  most 
democratic  lines,  the  power  is  diffused  by 
the  single  vote  which  each  member  wields, 
irrespective  of  the  number  of  shares  he 
holds. — Harper's  Magazine. 
*  •  * 
Electro-chemistry  is  likely  to  work  a 
marvelous  change  in  certaiti  industries 
that  are  now  generally  regarded  as  nui- 
sances by  their  neighbors  if  not  actually 
'"  ''      '"  detrimental  to  general  health.     Soap  works, 

glue  works,  slaughter  houses,  fertilizer  plants,  tanneries  and 
similar  factories  are  the  pariahs  of  industry  condemned  to 
locate  in  out-of-the-way  and  desolate  parts  where  no  one  cares 
to  live.  Their  odors  advertise  but  do  not  recommend  them. 
All  this  is  likely  to  be  changed  by  the  ozonator,  an  electrical 


Fig.   13.     A    Good    Example    of    Cross-drilling   on    the    ■Acme"    Multiple-spindle 
Automatic  Screw  Machine 

device  that  liberates  free  ozone,  by  electric  discharge.  Ozone 
has  wonderful  power  to  destroy  bacteria  and  disagreeable 
smells.  One  part  of  free  ozone  in  a  million  parts  of  air  will 
dispel  odors  that  resist  all  ordinary  cleansing  agents.  Ware- 
houses that  reek  with  the  smell  of  smoked  fish  can  be  made 
fit  for  storing  meat,  coffee  or  dress  fabrics  in  a  few  hours. 
Ozonators  connected  to  the  stacks  of  a  meat  packing-house 
completely  eliminate  the  bad  smells.  To  change  thus  the 
character  of  many  disagreeable  industries  will  mean  an  uplift 
in  the  state  of  employes,  and  other  improvements  in  social 
and  physical  ways  that  can  hardly  be  overestimated. 
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REMOVAL   OF   MACHINERY'S   OFFICES 

The  offices  of  Machinery  will  be  removed  this  month  to 
140-148  Lafayette  St.,  corner  of  Howard,  five  blocks  north  of 
the  present  location,  where  a  twenty-one  year  lease  has  been 
taken  of  the  four  upper  floors  of  the  Bradstreet  building,  com- 
prising about  40,000  square  feet.  The  business  offices  will 
occupy  the  top  floor,  and  the  mechanical  departments  two 
other  floors,  the  remaining  floor  being  reserved  for  future 
requirements. 

DESIGNING   SPECIAL   MACHINERY 

The  draftsman  or  mechanic  who  wishes  to  design  special 
machinery,  develop  inventions  or  produce  any  mechanism 
out  of  the  general  run  has  few  precedents  to  guide  him. 
There  are  no  schools  nor  textbooks  that  teach  Invention;  the 
way  to  learn  to  design  new  combinations  of  mechanical  ele- 
ments is  to  go  ahead  and  do  it.  This  paradox  has  parallels 
in  other  walks  of  life.  The  way  to  accomplish  the  apparently 
impossible  is  simply  to  try. 

However,  the  would-be  designer  can  get  much  help  from 
books  and  a  general  training  in  mechanical  engineering. 
Books  that  illustrate  many  mechanical  movements  are  useful. 
Treatises  which  explain  the  principles  of  mechanics,  the  laws 
of  friction,  motion,  inertia,  falling  bodies,  velocity  ratio,  and 
related  subjects  are  indispensable.  The  aim  should  be  to 
design  machinery  that  is  efficient — that  is,  having  low  fric- 
tional  resistance.  Also  due  attention  should  be  given  to  the 
elimination  of  noise.  Friction  means  wear,  and  excessive 
friction  will  cause  rapid  wear  and  reduce  the  working  life. 
Noise  is  generally  evidence  of  mechanical  inefficiency.  The 
clash  of  moving  parts  and  consequent  vibration  tends  to 
rack  the  machine  and  to  distract  the  operator.  But  these  re- 
finements should  be  studied  after  the  main  features  of  design 
have  tentatively  been  chosen. 

Many  machine  designers  work  in  a  haphazard  way,  begin- 
ning, perhaps,  by  laying  out  the  main  center  lines,  outlining 
the  bed  casting,  or  designing  the  spindle  and  headstock  of 
the  machine.  There  is  too  little  logic,  system  and  order  about 
machine  design,  and  yet  it  is  possible  to  introduce  a  sys- 
tematic method  of  procedure  that  greatly  reduces  the  time 
that  would  otherwise  be  required.  A  very  successful  ma- 
chine designer  outlines  the  following  method  as  being  one 
which  could  be  followed  to  advantage  in  most  cases  of  ma- 
chine tool   design,  particularly  of  special   machinery. 


I'^irst  draw  in  the  piece  tliat  is  to  lie  made.  11  a  iiimib(T 
of  sizes  of  work  are  to  be  handled,  draw  in  the  largest  and 
smallest;  thou  design,  without  considering  the  remainder 
of  the  machine,  the  best  means  for  holding  the  work  to  be 
operated  upon.  When  the  chuck  or  faceplate  for  holding  the 
work  has  been  designed,  lay  out  in  the  proper  positions 
the  kind  of  tools  that  would  be  employed  under  ideal  condi- 
tions; next  design  tlu^  tool-holder  for  holding  the  tools,  and 
tlien  lay  out  the  slide  or  carriage  for  holding  tjiis  tool-holder 
to  provide  the  required  movements.  Lay  out  the  spindle 
that  is  to  support  and  drive  the  chuck,  making  its  dimensions 
just  what  they  should  be  under  the  ideal  condition;  then 
provide  the  bearings  tor  the  spindle  and  a  head  for  holding 
the  bearings.  The  design  of  the  drive  for  the  spindle,  com- 
prising gears,  cones  or  other  parts,  follows.  If  the  machine 
is  automatic,  it  requires  a  camshaft.  Place  the  camshaft  in 
the  air  in  the  most  desirable  position  and  locate  cams  on  it 
just  where  they  ought  to  be  without  reference  to  the  rest  of 
the  machine;  then  build  up  a  frame  or  bed  with  bearings  as 
required  for  the  various  shafts,  and  provide  the  necessary 
clearance. 

When  a  machine  is  designed  in  this  way,  it  will  be  pos- 
sible in  nearly  every  case  to  select  for  each  detail  the  most 
satisfactory  design  and  to  use  such  dimensions  as  are  most 
appropriate  for  each  part.  There  will  be  no  difficulty  in 
finding  room  for  this  or  that  part,  because  the  whole  machine 
has  been  built  from  the  center  outward  instead  of  having 
been  built  in  a  predetermined  space  as  in  the  usual  pro- 
cedure. In  the  latter  case,  it  is  often  difficult  to  get  parts  to 
clear  one  another  and  to  find  room  for  all  the  mechanism. 
The  design  has  to  be  stunted  and  warped  and  parts  placed 
in  improper  positions.  By  following  the  method  of  building 
out  from  the  center  in  all  directions,  the  machine  will  be 
made  just  as  long,  wide  and  high  as  is  actually  necessary  to 
admit  the  parts  required  to  perform  the  work  satisfactorily. 
*     *     * 

ECONOMY  IN  AUTOMOBILE  MANUFACTURE 

The  recently  published  announcement  to  the  effect  that  the 
builders  of  the  most  costly  automobile  in  America  would 
discontinue  its  manufacture  and  sale  because  of  losses  sus- 
tained, has  awakened  wide  interest  in  the  problems  of  build- 
ing high-priced  and  low-priced  cars.  The  announcement 
came  shortly  after  the  division  of  a  $10,000,000  surplus  by  a 
concern  building  an  automobile  costing  about  one-tenth  as 
much  as  the  other.  Why  is  the  latter  concern  so  prosperous 
when  the  first  one  has  found  the  building  of  $G000  automo- 
biles unprofitable? 

While  an  answer  cannot  be  given  in  a  single  sentence,  the 
gist  of  it  is  that  the  large  market  for  the  low-priced  automo- 
bile warrants  the  most  advanced  and  economical  means  of 
production,  whereas  the  demand  for  the  high-priced  automo- 
bile is  so  limited  that  expensive  methods  of  manufacture  are 
necessary.  Poor  management  could  not  succeed  with  this 
handicap. 

The  prosperity  of  the  automobile  concern  building  the  low- 
priced  automobile  whose  name  is  almost  a  household  word 
throughout  America,  and  which  is  well  known  abroad,  is  a 
triumph  for  interchangeable  manufacture  and  specialized  ma- 
chinery. It  is  a  triumph  for  a  plant  organized  in  consider- 
able part  on  the  twenty-four  hour  production  basis  where  the 
means  of  production  are  thus  kept  in  constant  use.  The  or- 
dinary plant  runs  nine  or  ten  hours  a  day  except  when  the 
pressure  is  greatest,  and  then  it  runs  a  few  hours  overtime 
each  day,  at  a  high  cost  for  labor.  The  inequality  in  cost  of 
production  under  the  two  systems  is  startling.  The  dis- 
parity in  weight  and  character  of  material  entering  the  two 
cars  cannot  be  offered  as  an  adequate  reason  for  the  great 
difference  in  cost.  But  there  is  a  great  difference  in  the 
selling  cost,  for  the  low-priced  car  virtually  sells  itself,  while 
the  high-priced  car  requires  high-priced  salesmen  and  an 
expensive  selling  organization  generally.  The  fact  that  the 
plant  was  not  in  the  geographical  center  of  the  automobile 
trade  was  also  of  some  importance.  Another  disadvantage 
was  the  heavy  overhead  charges  due  to  injudicious  invest- 
ments of  capital ;  but  the  principal  cause  of  failure  was  the 
lack  of  demand  and  the  consequent  high-cost  methods. 
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FIRES   IN   FACTORIES 

One  of  the  Kurioiis  liazards  of  iiianufactiiriiiK  is  fire.  Many 
prosperous  concerns  have  been  ruined  by  (ires  even  wlien 
their  actual  loss  on  buildings,  machinery  and  material  was 
covered  by  insurance.  Their  insurance,  however,  did  not 
jover  the  loss  caused  by  stopping  the  output,  by  the  demor- 
alization of  the  working  force,  the  loss  of  records,  diversion 
3f  trade  to  competing  concerns  and  destruction  of  means  of 
production   that  could   not  be   immediately   replaced. 

Many  factories  are  built  of  wood  and  arc  poorly  designed 
to  resist  a  destructive  lire  when  it  has  once  gained  headway, 
[t  may  be  impracticable  to  replace  the  buildings  with  stone, 
brick  or  concrete,  but  that  does  not  mean  that  ade(iuate  fire 
protection  cannot  be  provided.  The  way  to  prevent  fires  is 
to  provide  automatic  means  for  quenching  them  at  the  start, 
ind  the  sprinkler  system  does  just  that.  No  concern  having 
Inflammable  buildings  or  product,  or  both,  can  afford  to  take 
the  risk  of  having  its  business  ruined,  with  loss  of  life  per- 
haps, when  the  expenditure  of  a  few  thousand  dollars  will 
reduce  the  risk  to  a  minimum.  In  some  industries  the  re- 
duction of  Insurance  rates  will  effect  a  saving  amounting  to 
more  than  enough  to  pay  the  interest  on  the  investment.  A 
fire- resisting  roof  to  protect  from  outside  f.res  and  the 
■sprinkler  system  to  quench  small  interior  blazes  will  give  to 
the  proprietors  peace  of  mind  and  permanancy  of  plant — two 
conditions  necessary   for  success. 


THE   SPECIALIZING   MANUFACTURER 

Specialization  in  the  manufacture  of  engine  and  trans- 
mission parts  has  become  one  of  the  many  noteworthy  de- 
velopments connected  with  the  growth  of  the  automobile 
industry.  Nowadays  one  concern  produces  the  gears,  an- 
nther  is  equipped  exclusively  with  automatic  machinery  for 
turning  out  small  parts,  and  so  on.  Finally  the  various 
members  all  come  to  the  central  plant  and  are  assembled. 
While  this  method  of  manufacturing  is  not  new,  it  is  an 
interesting  development  and  is  conducted  on  a  much  larger 
scale  in  the  building  of  automobiles  than  in  any  other  line 
of  machine  construction.  Of  course  a  machine  or  tool  is 
rarely  built  entirely  under  one  roof,  or  in  one  plant;  usually 
some  small  parts,  such  as  screws,  lubricating  devices,  etc., 
are  purchased  from  another  concern  which  specializes  in  that 
particular  line.  But  the  automobile  manufacturers  have  gone 
a  step  further,  and  not  only  buy  accessories,  but  many  im- 
portant parts,  so  that  at  the  present  time  some  of  them  have 
ceased  to  become  builders  and  are  simply  assemblers. 

If  the  advantages  of  this  method  are  as  great  as  the  extent 
of  the  practice  in  automobile  manufacture  indicates,  it  is 
reasonable  to  suppose  that  it  may  become  more  general  in 
other  lines  of  work.  The  continual  Introduction  of  new  ma- 
chines and  methods  doubtless  has  had  much  to  do  with  this 
system  of  manufacture.  While  the  variety  of  machine  tools 
now  being  built  enables  work  to  be  done  more  economically, 
the  variety  also  makes  the  proper  selection  of  tools  more  com- 
plex. Take  turning,  for  instance;  it  might  be  possible  to  turn 
a  given  part  that  is  required  in  large  quantities,  in  a  half- 
dozen  "automatics"  of  different  design,  all  of  which  are 
capable  of  handling  the  job.  But  which  type  will  be  the 
most  efficient?  The  automobile  manufacturer  leaves  the  solu- 
tion of  this  problem  to  the  screw-machine  products  man.  He 
is  equipped  with  automatic  screw  machines  of  all  kinds,  and 
knows  from  experience  which  type  is  best  adapted  for  turn- 
ing various  classes  of  work.  And  so  it  is  with  many  other 
machining  operations  that  are  highly  specialized.  Just  how 
far  this  practice  could  be  profitably  applied  to  machine  con- 
struction in  general,  it  wotild  be  difficult  to  predict.  We  have 
seen  large  concerns  making  small  parts  by  obsolete  methods 
so  costly  that  money  would  be  saved  by  buying  from  a  manu- 
facturing specialist  even  at  prices  yielding  fancy  profits. 
*     *     * 

"Non-productive"  labor  may  be  a  necessary  evil;  yet  the 
manager  who  tries  to  dispense  with  the  product  of  the  non- 
productive labor  will  soon  find  that  he  has  no  other  product 
to  dispose  of. 


SYSTEM  CARRIED   TO   EXTREMES 


The  story  of  Benjamin  Lawrence  and  cost-keeping  which 
appeared  in  the  August  number  of  Machinery  reminds  me  of 
some  of  my  own  experiences  while  In  the  employ  of  a  big 
automobile  concern.  The  firm  in  question  is  enjoying  a 
well  deserved  national  and  even  international  reputation  for 
the  quality  and  reliability  of  its  product.  It  knows  no  dull 
seasons  and  it  furnishes  steady  employment  to  thousands  of 
men;  its  financial  standing  and  reputation  are  an  object  of 
envy  to  all  its  competitors.  It  has  a  rigid  system  which  is  a 
model   of  thoroughness  and  waste. 

High  standard  of  workmanship  is  a  part  of  this  system. 
lOvery  bushing  used  in  the  construction  of  the  product  must 
be  reamed  within  prescribed  limits,  the  most  liberal  margin 
being  0.0005  inch  above  and  below  the  standard.  Likewise, 
all  the  pins  fitting  in  these  bushings  must  be  ground  within 
the  same  limits  and  no  deviation  from  this  rule  is  permitted. 
A  glaring  example  of  waste  resulting  from  such  inflexible 
rules  is  to  be  found  in  the  construction  of  the  propelling 
mechanism  of  the  car,  where  four  bronze  bushings  and  four 
steel  pins  are  being  used.  On  account  of  the  twisting  action 
of  the  frame  resulting  from  unevenness  of  the  road,  it  has 
been  found  advantageous  to  give  the  pins  about  1/G4  inch  clear- 
ance in  their  bushings  and  thereby  secure  a  sort  of  universal 
action.  The  arrangement  proved  a  success  and  was  promptly 
adopted,  but  the  usual  limits  for  reaming  and  grinding  were 
retained.  The  bushings  are  drilled  and  then  reamed  to 
within  0.0005  inch,  and  the  pins  are  ground  to  within  0.0005 
of  63/64   inch. 

The  folly  of  such  line  workniansliip  is  only  too  apparent. 
1  had  a  friend  in  the  cost-keeping  department  who  furnished 
me  with  some  figures  pertaining  to  the  cost  of  extra  machin- 
ing, inspection  and  shop  charges  on  these  bushings  and  pins, 
and  with  the  aid  of  simple  arithmetic  I  calculated  that  if 
someone  in  authority  cared  to  give  a  jolt  to  this  iron-clad 
rule  he  could  effect  a  yearly  saving  amounting  to  the  cost  of 
two  complete  cars,  which,  by  the  way,  sell  for  a  snug  sum 
each.  But,  as  long  as  the  firm  is  enjoying  good  business  and 
its  stockholders  get  their  regular  and  occasionally  extra 
dividends,  who  dares  to  pick  faults  with  the  system? 

Another  curious  feature  of  this  system  was  the  filling  out 
of  time  cards  by  the  employes  of  the  drafting-room.  The 
latter,  while  being  on  the  monthly  salary  basis,  were  required 
to  fill  out  a  time  card  for  every  drawing  made.  While  such  a 
system  may  be  desirable  and  even  essential  for  a  jobbing  con- 
cern, it  is  entirely  out  of  place  in  a  big  firm  turning  out  a 
staple  product  and  disposing  of  it  in  the  market  through  an 
organized  sales  force.  I  had  a  chance  to  observe  some  of 
the  effects  of  this  regulation.  A  spends  three  days  in  an  effort 
to  improve  a  certain  oil  pump  fitting  which  was  causing  a 
good  deal  of  trouble.  At  last  he  succeeds  and  produces  a 
very  neat  and  simple  article  that  overcomes  every  objection 
and  meets  every  requirement;  it  takes  him  only  one-half  hour 
to  make  a  complete  drawing.  Presently  he  is  filling  out  the 
time  card,  but  instead  of  putting  down  throe  days  consumed 
in  arriving  at  his  goal  all  he  dares  to  put  down  is  two  hours; 
the  fitting  looks  so  simple  and  the  drawing  consists  of  so 
very  few  lines  that  no  man  who  has  not  followed  A's  mental 
process  closely  can  account  for  the  time  actually  spent  in 
producing  the  drawing.  The  time  card  never  did  and  never 
will  record  one's  mental  process,  and  for  A  to  put  down  three 
days,  as  he  is  supposed  to  do,  is  to  invite  criticism.  The 
balance  of  two  days  and  six  hours  he  charges  to  "miscellaneous 
w^ork,"  "changes,"  or  some  large  pattern  on  which  he  spends 
only  two  days  but  to  which  he  can  fearlessly  charge  five  days' 
time. 

The  "boss"  knows  and  admits  that  time  cards  in  his  de- 
partment are  absurd  and  accounts  for  them  by  the  desire  on 
the  part  of  the  management  to  have  a  uniform  system  through- 
out the  plant,  but  he  thinks  it  really  does  not  make  much 
difference  one  way  or  another.  But  It  does.  These  time 
cards,  many  of  which  do  not  record  the  correct  amount  of 
time  consumed  within  several  hundred  per  cent,  become  a 
matter  of  record;    the  cost  of  drawings  Is  figured  separately 
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nnd  with  (lopnrtmoiital  charges  ndilcd  to  the  cdsl  of  dm  par- 
ticular pattern  or  forKinK.  and-  U>v  all  I  Know  -lh(>y  might 
have  also  served  as  a  basis  for  plotting  eniclency  curves  for 
the  individual  nienilx-rs  of  the  company's  engiiKv-rliiK  depart- 
ment. 

Quito  a  nuMilxr  had  a  vague  suspicion  that  somewhere 
someone  was  liceping  an  accurate  record  of  tlio  work  turned 
in;  the  practical  results  of  this  suspicion  may  be  illustrated 
by  the  case  of  B  who  spends  five  days  in  maldng  a  sketch  of 
some  proposed  meclianism  and  turns  to  his  neighbor  C  for  a 
friendly  criticism.  The  latter  discharges  his  duty  in  a  very 
thorough  and  conscientious  manner.  B  goes  back  to  his 
table  and— while  admitting  that  C  is  right— he  remembers 
the  time  card,  and  rather  than  spend  two  additional  days 
redesigning  the  mechanism,  he  hands  it  in  just  as  it  is.  The 
"boss,"  the  "chief"  and  the  "governor"  get  their  heads  to- 
gether and  after  a  few  hours  of  consultation  they  turn  it 
down  for  the  reasons  fully  anticipated  by  C  and  admitted 
by  B.  The  drawing,  however,  is  not  destroyed;  it  is  pre- 
served as  a  matter  of  record.  In  two  days'  time  B  turns  out 
another  design  of  the  same  mechanism  whicli  after  a  close 
scrutiny  is  accepted  by  the  department  heads.  Thus  B's 
efficiency  curve  is  maintained  at  a  satisfactory  height  by  the 
fact  that  he  has  two  drawings  instead  of  one  to  his  credit, 
and,  by  the  way,  B  and  C  are  the  only  souls  who  know  that 
the  time  card  is  responsible  for  two  instead  of  one  consulta- 
tion on  the  part  of  the  department  heads. 

The  system  in  this  plant  is  not  unlike  the  proverbial  Hydra 
of  Greek  mythology;  it  has  many  an  ugly  head.  One  of  them 
was  the  limit  placed  by  the  management  upon  salaries  con- 
nected with  various  positions  both  high  and  low,  and  as  these 
limits  were  set  some  five  years  ago;  they  are  considerably 
out  of  date.  As  a  result  the  more  capable  men  were  con- 
stantly leaving  for  more  lucrative  positions  elsewhere  and 
the  least  efficient  men  in  all  departments  would  hang  on  to 
their  jobs  as  long  as  they  could.  The  theory  and  practice  of 
placing  a  limit  to  compensation  on  any  given  position  rather 
than  on  the  man  filling  It  is  contrary  to  every  known  rule  of 
common  sense.  Coupled  with  this  practice,  there  was  among 
the  employes  a  general  feeling— which  came  as  a  result  of 
long  observation — that  it  was  not  the  policy  of  the  company 
to  promote  its  men  to  positions  of  responsibility.  As  a  con- 
sequence, rising  young  men  possessed  of  spirit  and  ability 
would  leave  the  firm's  employ  to  be  appreciated  elsewhere. 
I  was  told  by  old-timers  of  three  men  who  never  rose  above 
subordinate  positions  in  their  engineering  department  and 
who  are  now  occupying  positions  as  chief  engineers  with 
various  concerns.     I  had  the  good  fortune  of  meeting  one  of 

them— Mr.    D .     When   asked  if  he  knew   the   reason   for 

placing  a  price  on  the  position  rather  than  on  the  man,  he 
replied:  "Why,  yes,  it  is  intended  to  prevent  graft.  If  it 
were  not  for  this  limit  any  department  head  might  bring  in 
his  friends  to  work  for  him  and  pay  them  anywhere  from 
fifteen  to  twenty-five  dollars  more  a  month  than  they  are 
worth  and — in  some  cases — as  much  as  they  dare.  Of  course 
you  understand,"  added  he,  "that  this  plan  does  not  elimi- 
nate graft — it  merely  keeps  it  within  certain  bounds." 

This  method  of  dealing  with  petty  graft  in  no  way  inter- 
fered with   unworthy   men  getting  into   responsible  positions 

and  drawing  fat  salaries.     D 's  own  case  fairly  illustrates 

the  point.  He  spent  four  years  with  this  firm  as  chief  de- 
signer on  experimental  work.  At  the  end  of  that  period  the 
firm  expanded,  several  new  positions  were  created,  and  the 
most  lucrative  of  them  were  going  one  by  one  to  young  men 
just  out  of  college  who  had  little  or  no  practical  experience 

but  who  had  considerable  "pull."     D took  the  matter  up 

with  the  chief  engineer,  pointed  out  his  long  experience  in 
the  automobile  field  on  both  sides  of  the  Atlantic  and  his 
four  years'  faithful  service  and  excellent  record  with  the 
firm  and  wanted  to  know  what  show  he  stood  of  being  pro- 
moted to  a  higher  position.  "None,"  frankly  replied  the 
chief  engineer;  "while  you  are  an  excellent  man  in  every 
respect,  there  is  one  thing  against  you— you  are  a  foreigner." 

Two    weeks    later    D •    left    the    company's    employ    to    be 

appreciated  elsewhere. 


The  system  In  this  plant  was  uniciue  in  that  it  left  but 
small  scope  of  action  to  individual  departments  and  provided 
for  matters  both  important  and  trivial.  As  an  example  of 
the  latter,  I  may  cite  the  stupid  dcnnand  made  on  the  engi- 
neering department  that  no  drawing,  however  simple,  should 
have  less  than  three  views  on  it.  The  result  was  that  such 
simple  parts  as  bolts,  studs,  nuts,  washers,  etc.,  which  could 
be  fully  illustrated  by  two  views,  were  invariably  shown  In 
three  views,  two  of  which  were,  of  course,  precisely  alike. 
The  boss  himself  could  not  give  any  plausible  explanation  for 
this  state  of  affairs,  merely  slating  that  it  was  a  "time- 
honored"  custom  with  this  particular  firm.  Yes,  indeed,  sys- 
tem was  the  keynote  in  this  plant,  but  the  (luestion  is  was  it 
worth  while? 


WATERPROOFING   CEMENT   STUCCO 

It  must  be  emphasized  that  with  a  lean  mortar  the  per- 
manency of  the  waterproofing  compound  is  a  very  Important 
point,  as  the  stucco  is  exposed  to  beating  storms.  That  class 
of  compound  using  stearates,  oleates,  resinates  or  other 
soapy  material  as  a  base,  gradually  washes  out  under  pro- 
longed action  of  water  which  slowly  but  surely  dissolves  even 
stearate  of  lime.  A  permanently  waterproof  stucco  is  de- 
pendent on  using  a  compound  that  is  absolutely  insoluble  and 
unaffected  by  the  elements.  Bituminous  waterproofing 
products  belong  to  this  class  and  compounds  have  been  de- 
veloped which  are  miscible  with  water  yet  become  absolutely 
insoluble  after  the  mortar  has  set.  This  result  is  obtained 
by  emulsifying  the  bitumen,  which  then  mixes  with  water  as 
easily  as  milk  does  (milk  is  an  emulsion).  But  when  the 
mortar  sets,  it  de-emulsifies  the  bitumen,  which  then  becomes 
as  insoluble  as  a  milk  spot.  (Butter  is  de-emulsified  milk 
and  is  not  miscible  with  water).  Bituminous  materials  so 
prepared  give  a  very  high  degree  of  permanent  waterproofing. 
They  are  absolutely  unaffected  by  salt  air,  brine,  running 
water,  boiling  water  and  ordinary  chemicals.  Weight  for 
weight,  they  give  four  times  the  efficiency  of  soap  compounds, 
yet  they  actually  strengthen  the  mortar  instead  of  weakening 
it,  and  because  of  the  lack  of  all  harmful  action  the  amount  of 
compound  is  not  limited  to  2  per  cent.  If  desired  10  per  cent 
or  more  may  be  incorporated  in  the  mixture  and  the  water- 
proofing effect  correspondingly  increased.  In  this  way  a 
factor  of  safety  may  be  secured  which  is  as  important  in 
waterproofing  as  in  other  branches  of  engineering.  It  then 
becomes  possible  to  waterproof  under  guarantee  a  cellar  fifty 
feet  below  tide  level,  by  means  of  a  three-fourths  inch  in- 
terior mortar  facing.  Evidently  this  is  the  kind  of  material 
which  will  give  satisfaction  also  in  external  stuccos,  where 
no  pressure  is  encountered,  but  where  on  account  of  the  lean 
mixture,  a  safety  factor  is  desirable  to  cover  variations  in 
mixing  and  plastering. — Architecture. 


ENDURANCE   RECORD    OF   SLOCOMB 
COMBINATION   CENTER  DRILLS 

The  illustration  shows  one  of  a  lot  of  special  Slocomb  com- 
bination center  drills  made  by  the  J.  T.  Slocomb  Co.,  Provi- 
dence,  R.    I.,   for   a  customer   of   the    Seattle   Hardware   Co., 

Seattle,    Wash. 


-^2  (.157) 


Special   Slocomb    Combination    Center   Drill 
used   on   Bronze 


These  drills  are  of 
unusual  form  be- 
cause of  the  fact 
that  the  counter- 
sink has  a  long 
taper.  The  Seattle 
Hardware  Co.  re- 
ported that  its 
customer  drilled 
and     countersunk 


212,000  holes  in  bronze  cylinders  5/16  inch  thick,  using  eighty 
of  the  special  countersinks.  In  view  of  the  slenderness  of 
the  drill,  this  seems  to  be  a  remarkable  record,  the  average 
number  of  holes  drilled  and  countersunk  by  each  center  drill 
being:  2650. 
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LENGTHS   OF  WORMS   AND   HOBS 

BY   !■;     WINBI.OW   BAXTlat 

The  derivation  of  a  formula  for  quickly  finding  the  approxi- 
mate length  of  a  worm,  to  run  with  a  worm-wheel  having 
liobbed  teeth,  depends  primarily  upon  an  assumed  relation 
between  the  worm  and  worm-wheel  and  also  upon  the  pitch 
and  size  of  the  wheel.  The  relation  between  the  length  of 
worm  and  the  diniensions  of  the  worm-wheel  differs  with  the 
conditions  under  wliicii  the  gears  are  to  run  or  the  standards 
of  the  manufacturer. 

In  the  accompanying  illustration  the  hob  (or  worm)  is 
shown  extending  from  A  to  B,  which  produces  a  hob  having 


Diagram   of   Worm   and   Worm-wheel 


the  maximum  generating  action.  This  length  also  provides  a 
safe  allowance  for  any  end  adjustment  which  may  be  neces- 
sary for  the  worm.  A  hob  to  cut  a  worm-wheel  without  inter- 
ference should  be  as  long  as  the  worm  to  be  used,  and  neither 
should  be  less  than  the  length  of  the  chord  between  points 
F  and  G,  which  arc  both  on  the  pitch  circle  of  the  wheel. 
Let  AB  or  length  of  hob  -^  /; 

BC  or  throat  circle  radius  =  r; 
1)1-:  or  whole  depth  of  tooth  =  d; 
Number  of  teeth  in  worm-wheel  =  N. 
CE  =  BC  —  DE  =  r  —d. 
Solving    the   right-angle    triangle    enclosed    by    the    lines    BC. 
f 


CE  and  BE  or  r,  ?•    -  d  and 


(r- 


■■"■+(7)' 


r»  —  2rd  -f  rf=  H -=  r» 

4 

f 

d-  +  —  =2rd 

4 


—  =2rd  —  d' 
4 


f  =  4d  (2r— d) 
/  ^2    Vd  (2r— d) 
In  order  to   further  simplify  the  formula,  we  will  assume 
the  pitch  to  be  1  inch  circular  pitch. 

DE  or  d    (whole  depth   of  tooth)    would   then   etiual   O.GSGG 
inch,  and  BC  or  r   (throiit  circlo  radius)    would  be  equal   to 
A'-f  2 


2  X  3.1416 

Substituting  we  get: 


>!  \3.14ir.  / 

simplified  as  follows: 

I  0.0866  (Af'-h  3) 

/  =  2  . (0.6H66)' 

>  H.UKJ 


which  cati  be  simplified  as  follows 


/=2V0.21855   (A' +  2) —0.47142 
/  =  2  V0.21855  A^ -f  0.43710—   0.47142 
/  =  2  V  0.21855  A'  — 0.03432 
S(|uaring  both  sides  of  the  eciuation  we  get: 

f  ^0,8742  A'  — 0.13728 
As  the  value  for  /  need  be  only  approximate,  we  can  write 
III'  ((luation  as  follows: 

7  A     11 
f  = 


8 


80 


IN      11 

/' +  --0; 

8        80 

80  f  —  70  A^  +  11  --  0. 

Now,  if  we  solve  for  /  for  different  numbers  of  teeth,  the 
lengtli  of  hob  or  worm  when  the  pitch  is  1  inch  circular, 
will  be  obtained. 

For  other  pitches  it  will  be  necessary  to  multiply  by  the 
circular  pitch  to  obtain  the  correct  length. 

The  accompanying  table  gives  the  values  of  /  for  1  inch 
circular  pitch.  To  illustrate  the  use  of  this  table,  suppose 
we  desire  to  find  the  length  of  a  worm  to  suit  a  -^-inch  cir- 

TABLB  OP  CONSTANTS  FOB  DETERMINING  THE  LENGTHS  OF 
WORMS  OB  HOBS 
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P 
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10 
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44 

6.18 

78 
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112 

9.92 

146 

11.28 

11 

3.08 

45 

6.25 

79 

8.30 

113  1    9.96 

147 

11.32 

12 

3  32 

4() 

6  32 

80 

8.35 

114  ,10.00 

148 

11.36 

18 

3.35 

47 

6.39 

fl 

8.40 

115  110.04 

1-19 

11.40 

14 

3.48 

48 

6  48 

82 

8  45 

116  1  10.08 

150 

11.44 

15 

3.60 

49 

6.53 

83 

8.50 

117    10.12 

151 

11.48 

16 

3.72 

50 

6  60 

84 

8.o5 

118    10.16 

152 

11.52 

17 

3.e4 

51 

6  67 

85 

8.60 

119 

10.20 

153 

11.56 

18 

3  95 

52 

6.74 

86 

8.65 

120 

10.24 

154 

11.00 

19 

4.06 

53 

6.80  1 

87 

8.70 

121 

10.28 

155 

11.04 

20 

4  17 

54 

6.86 

88 

8.75 

122 

10  32 

15C 

11  0,s 

21 

4.27 

55 

6.93 

89 

8.80 

123 

10.36 

157 

11.73 

22 

4.37 

56 

6.98 

90 

8.85 

124 

10.40 

158 

11.755 

23 

4.47 

57 

7.04 

91 

8  90 

125 

10.44 

159 

11.79 

24 

4.57 

58 

7.10 

92 

8  95 

126 

10.48 

160 

11.825 

25 

4.66 

59 

7.16 

93 

9.00 

127 

10.52 

161 

11,86 

26 

4.75 

60 

7.22 

94 

9  05 

128 

10.56 

162 

11.895 

27 

4  84 

61 

7.28  1 

95 

9.10 

129 

10.60 

103 

11.93 

28 

4.93 

62 

7.34  ; 

96 

9.15 

130 

10.64 

KM 

11.965 

29 

5.02 

63 

7.40 

97 

9  20 

131 

10.68 

165 

12.00 

80 

5.11 

64 

7  46 

98 

9.25 

132 

10.72 

166 

13.035 

31 

5  20 

65 

7.52 

99 

9.30 

133 

10.76 

1(17 

13.07 

32 

5.28 

66 

7.58 

100 

9.35 

134 

10.80 

168 

13.105 

33 

5.36 

67 

7  64 

101 

9.40 

135 

10.84 

169 

12.14 

34 

5.44 

68 

7.70  1 

102 

9.45 

136 

10.88 

170 

12.175 

35 

5.52 

69 

7.76  > 

103 

9.50 

137 

10.92 

171 

12.21 

36 

5.60 

70 

7.82 

104 

9.55 

138 

10.96 
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13.245 
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ichinery 

'  Address:     40  Tyler  St.,   Qulncy,    Mass. 


cular  pitch  worm-gear,  having  liO  teeth.  Find  the  value  for  / 
in  the  table  opposite  39  teeth.  This  value  is  5.83  and  multi- 
plied by  the  pitch,  %  inch,  gives  4.37,  or  about  4%  inches, 
which  is  the  length  of  the  worm  or  hob. 
•  *  * 
Rich  cements  arc  likely  to  crack  if  dried  rapidly.  To  avoid 
hair  cracks  in  stuccos,  builders  are  advised  to  use  three-to- 
one  mixtures  rather  than  two-to-one  mixtures  which  are 
common.  The  rich  mixtures  are  more  nearly  waterproof  than 
the  lean  mixtures  if  they  dry  without  cracking,  but  unless 
extraordinary  precautions  are  taken  to  prolong  the  drying- 
out  process  they  will  bo  more  permeable  by  water  on  account 
of  many  cracks. 
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MAKING   STEEL  WIRE   BELT  LACING 


TllK  CI.II'l'KR  UKl.T  I.ACER  CO/8  STEEL  WIRE  BELT  I.ACINU  AND  l.AClNCi  TOOL 


The  stool  wiro  bolt  hieing  and  niothod  of  iipplioatioii  do- 
veloped  by  the  C'lippcM-  Holt  LaocT  Co.,  tirand  Kapids,  Mich., 
consists  of  wire  clips  whioli  an-  oliiulicd  in  each  end  of  tlie 
belt  to  bo  joined,  forming  loops  at  llu:  oulor  ends,  and  locked 
together  by  means  of  either  a  rawhide  or  bamboo  pin.     This 


Fig-.   1.      Factory   of   the    Clipper    Belt    Li 


d   Rapids,   Micli. 


method  of  lacing  makes  possible  the  disjoining  of  the  belt 
without  destroying  the  lace  or  in  any  way  affecting  the  join- 
ing members,  it  simply  being  necessary  to  pull  out  the  raw- 
hide pin.  Pig.  2  shows  two  ends  of  a  belt  joined  in  this 
manner  at  A;  at  B  the  pin  has  been  removed,  disjoining  the 
belt;  at  C  a  section  of  the  belt  is  shown  with  a  rawhide  pin 
in  place;  and  at  D  is  shown  the  shape  of  the  hook  before 
being  clinched  in  the  belt. 

Construction  and  Operation  of  "Clipper"  Belt  Lacer 
•     The   "Clipper"   belt   lacing   tool    shown    in   Fig.    3    consists 
principally   of  a  frame   or  base   A,   carrying  a  comb  B  and 


]^^0)  (EHI 


B' 


Fig.    2.     The    "Clipper"   Method  of  lacing  Steel  Wire   Belt 

lacer  G  for  holding  and  closing  the  steel  wire  hooks,  respec- 
tively, and  an  anvil  D.  on  which  the  hooks  are  closed  by 
means  of  the  clinching  bar  E.  Bar  E,  in  turn,  is  held  in  a 
swinging  arm  or  bracket  fulcrumed  on  the  king  pin  G.  Cen- 
ter head  H,  carrying  the  operating  lever  sockets  /,  is  also 
fulcrumed  on  this  pin  and  is  held  in  the  desired  position 
when  inserting  the  hooks  by  means  of  a  dog  J.  hinged  to  it 
and  located  by  a  ratchet  K.  Power  to  insert  and  clinch  the 
hooks  in  the  belt  is  secured  by  means  of  operating  levers 
inserted  in  sockets  I,  the  levers  being  eccentrically  fulcrumed 
and  carrying  the  rollers  L,  which  bear  on  the  tracks  M  and 
operate  the  clinching  bar. 

In  operation,  the  head  is  first  thrown  back  by  removing 
the  dog  from  the  ratchet;  then  the  card  of  hooks  is  cut  to 
suit  the  width  of  the  belt  being  laced.  This  is  accomplished 
with  a  pair  of  scissors  supplied  with  the  lacing  tool,  by  cut- 
ting first  one  edge  of  the  card  and  then  the  other,  and  then 
bending  the  card  slightly  back  and  cutting  through  the 
center.  The  card  of  hooks  is  now  inserted  in  the  lacer 
where  it  is  held  in  place  by  the  pin  N.  The  center  head  is 
next  brought  forward  and  the  dog  and  ratchet  put  in  place. 


after  which  the  bolt,  which  has  b(!on  previously  cut  square  on 
the  end.  Is  placed  between  the  hooks  in  the  tool  and  on  top 
of  the  bolt  holder  O,  care  being  taken  to  keep  the  end  of  the 
bolt  tight  against  the  lacer.  Next  the  levers  are  inserted  In 
the  socket  and  pressed  down,  forcing  the  hooks  into  the  belt. 
As  the  head  is  forced  down  it  is  drawn  slightly  forward 
each  time  the  levers  are  raised,  and  this  operation  is  repeated 
until  the  hooks  are  flush  with  the  surface  of  the  belt. 

For  lacing  a  belt  wider  than  the  capacity  of  the  lacing 
tool,  the  hooks  are  inserted  in  sections.  On  a  bolt  of  such  a 
width  as  to  require  two  lacings,  one  section  is  put  in  at  one 
end,  clinched,  and  brought  flush  with  the  belt,  and  another 
section  of  lacing  is  put  in  at  the  other  end,  thus  completing 
the  lacing  of  one  end  of  the  belt;  the  other  end  is  handled 
in  a  similar  manner.  For  a  belt  requiring  three  lacings,  the 
hooks  are  first  inserted  in  the  center  portion  of  the  belt,  after 


Fig.  3.     Operating  the   "Clipper"  Belt  Lacing  Tool 

which  the  hooks  are  put  in  on  both  sides  of  the  center  por- 
tion. It  is  always  advisable  to  locate  the  hooks  as  near  the 
center  of  the  lacing  tool  as  possible,  as  this  obviates  any 
unnecessary  strain  on  one  side  of  the  tool,  insuring  a  much 
more   even  pressure. 

Making-  the  Steel  Wire  Lacingr 
The   steel    wire    lacing    is    made    from    0.054-inch    specially 
treated  steel  wire,  which  is  formed  into  a  hook  of  the  shape 


Fig.   i.     Automatic   Wire  Forming   Machines  used  in 
Steel  Wire  Belt  Lacing 


aking 


shown  at  D,  Fig.  2,  in  tlie  special  wire  forming  machine 
illustrated  in  Fig.  4.  This  machine,  which  is  known  as  the 
regular  type  of  four-slide  wire  forming  machine,  completes 
the  hook  in  one  operation.  The  wire  is  held  on  a  reel,  as 
shown  in  the  illustration,  and  pulled  through  a  straightener 
by  means  of  a  feeding  device  actuated  by  a  crank  motion, 
which,  in  turn,  receives  its  operation  from  a  cam. 
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Cardlnn-  the  IjacinK  Hooks 
After  tlic  hooks  have  been  formed,  the  next  operation  is  to 
pliu-e  them  in  cards  and  thus  facilitatr'  tlieir  easy  insertion 
in  the  lacing  tools.  Previous  to  the  adoption  of  tliis  method, 
the  hooks  were  placed  in  the  lacing  tool  by  hand,  which  was 
a  rather  tedious  operation.  The  hooks  to  be  carded  are  held 
on  a  hook,  as  shown  in  Fig.  6,  and  removed  from  this  by  the 
operator.  They  are  placed  in  the  slide,  the  ends  being  re- 
versed so  as  to  bring  them  in  the  proper  position  for  produc- 
ing the  zig-zag  lacing  effect  In  the  bolt.  The  paper  in  which 
these  hooks  are  inserted  is  specially  treated  on  the  edges  so 
that  it  will  be  stiff  and  at  the  same  time  brittle  enough  to 
allow  them  to  make  their  own  passage  into  it  without  being 
previously  cut.  This  paper  is  held  on  a  roll  under  the 
machine,  and  is  brought  up  over  a  small  pulley  B.  From  this 
it   passes    down    through    a   chute    which    gradually    diverges 


Fig.    5.     View    of    Wn.^    lio.,',:    Curding  Department 

towards  the  bottom  so  as  to  loop  over  the  paper.  The  hooks 
are  placed  in  a  slide  by  the  operator  and  fed  in,  being  alter- 
nately located  as  previously  described.  The  paper  is  forced 
out  by  a  plunger  and  the  hooks  fit  into  slits  which  they  form 
in  the  paper.  As  the  strip  of  paper  feeds  down  and  the  hooks 
are  inserted,  it  is  cut  off  to  the  required  length    (containing 


Fig.    6.     Machine   used  for  caiding  the  Steel  Wire   Lacing   Hooks 

thirty-seven  hooks)  by  a  knife  which  receives  its  motion  from 
a  cam-operated  slide.  Fig.  Z  shows  the  department  in  whicli 
the  carding  is  handled. 

Machininer  Parts  and  Assembling  "Clipper"  Belt  Lacin^r  Tool 
The  frame  members  for  the  "Clipper"  belt  lacing  tool  re- 
quire principally  milling  and  drilling.  Fig.  7  shows  a  row 
of  Leland  sensitive  drills  which  are  used  for  performing  the 
drilling  and  reaming  operations  on  the  different  parts  of  the 
frame.  The  arrangement  of  these  machines  is  worthy  of 
special  mention.  Those  parts  requiring  just  one  drilling  and 
reaming  opiTation  are  handled  on  the  single-spindle  macliiiio 
at  the  far  end  of  the  line,  while  those  requiring  two  drilling 
and  reaming  operations  are  handled  on  the  two-spindle  ma- 


chine, this  order  being  followed  until  the  parts  requiring 
the  largest  number  of  operations  are  handled  on  the  four- 
spindle  machine.  Thus  it  will  be  seen  that  these  machines 
are   so  arranged  as  to  handle  the   work   In   accordance   with 

the  number  of  operations  re(|uire(l  on   ihi m      This  eliminates 


Fit;.    T.     Dnllins;    Parts  of   "Clipper"   Lacing  Tool  Frame 

the  necessity  of  changing  the  tool   frequently,  and   increases 
the  output. 

Another  interesting  feature  used  in  making  parts  of  the 
"Clipper"  belt  laccr  is  shown  in  Fig.  8.  This  is  a  grinding 
device,  made  by  the  Grant  Automatic  Machine  Co.,  used  for 
grinding  king  pins.    This  fixture  A  is  set  at  an  angle  with  the 


111!.    S.     Fixture    used    in    grinding    King    Pin 

side  of  the  grinding  wheel  and  is  also  tilted  in  relation  to 
the  horizontal  base  of  the  machine.  The  king  pin  to  be 
ground  is  held  in  a  V-sIot  in  the  face  of  block  B.  being 
pushed  ill  from  the  right-hand  side;  the  inclined  position  of 
the  holder  in  both  directions  causes  it  to  be  fed  in  by  the 
action  of  the  grinding  wheel.  This  continues  until  the  pin 
has  been  sroinid  for  its  entire  length,  after  which  it  drops  out 


i  Assembling    the    "Clipper"    Lacing    Tool 

at  the  othir  riui.  Of  course  the  production  obtained  on  this 
(i.xture  is  much  greater  than  that  secured  from  a  rgcular 
cylindrical  grinding  machine,  and  it  also  obviates  the  neces- 
sity of  centering  the  ends  of  the  work.     As  regards  accuracy. 
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the  results  obtained  are  close  enough  for  this  class  of  work. 
Upon  the  foinpU'tion  of  all  the  parts  of  the  lacing  tool  they 
are  brought  to  the  assemblers  where  the  units  are  collected, 
hunti-reanied  where  necessary,  and  then  assembled.  Fig.  9 
shows  this  step  in  (lie  jirodnction  of  the  "Clipper"  belt  lacer, 
and   illustrates  the   liiial    work   that  is  done  on  it. 

D.   T.    II. 
*     *     * 

MILLING   MACHINE   DYNAMOMETER 

BV   H.   I'OLIAKOKK' 

The  dynamometer  shown  in  the  accompanying  illustration 
was  designed  to  measure  the  force  exerted  by  the  teeth  of 
a  cylindrical  milling  cutter  with  straight  grooves.  Pig.  1 
shows  the  dynamometer  mounted  on  a  No.  2  Cincinnati  mill- 


Fig.    1.     Milling    Machine    Dynamometer    mounted    on    No.    2 
Cincinnati    Miller 

ing  machine,  and  Fig.  2  gives  details  of  the  design.  The 
work  to  be  milled  is  shown  at  A  in  Fig.  2.  The  work  is 
mounted  on  the  slide  C  instead  of  being  bolted  to  the  table 
of  the  milling  macliine  in^  the  usual  manner.  The  longitud- 
inal movement  of  slide  C  is  guided  by  a  wing  which  runs 
in  a  groove  in  the  lever  E.  This  lever  is  fulcrumed  on 
points  F  of  screws  O  which  pass  through  stay  H.  This  stay 
is  secured  to  the  table  B  of  the  milling  machine  by  means  of 


(Uiipliragm  being  filled  with  glycerine  which  transmits  the 
pressure  applied  by  screw  L  to  the  recording  gage  shown  at 
li  in  Fig.  1.  In  a  similar  way  lever  J<J  bears  on  the  point  N 
of  screw  O,  which  applies  pressure  to  the  diaphragm  I'.  This 
pressure  is  indicated  on  the;  gage  siiown  at  .S  in  Fig.  1. 

When  the  cutter  Q  rotates  in  the  direction  indicated  by 
the  arrow,  the  force  exerted  by  the  teeth  resolves  itself  into 
a  longitudinal  pressure  acting  parallel  to  the  table  and  a 
downward  pri^ssure  acting  perpendicular  to  the  table.  The 
longitudinal  pressure  is  transmitted  to  the  gage  H  and  the 
vertical  pressure  to  the  gage  H,  so  that  these  pressures  can 
be  accurately  determined  if  tlu;  gages  have  been  calibrated 
before  the  test  is  started.  In  determining  the  magnitude 
of  the  longitudinal  and  vertical  pressures  the  following  con- 
ditions must  be  considered.  By  referring  to  Fig.  2  it  will  be 
evident  that  the  lever  arm  of  the  vertical  pressure  changes 
as  the  table  moves  in  relation  to  the  fulcrum  F  about  which 
lever  A'  swings.  As  the  feed  is  known,  however,  the  lever 
arm  of  the  vertical  pressure  is  also  known  at  any  moment. 
The  downward  pressure  also  produces  a  frictional  resistance 
which  decreases  the  longitudinal  pressure  indicated  by  gage  Jt. 
13y  determining  the  coefficient  of  friction  between  the  two 
sliding  surfaces  G  and  E  in  the  usual  way  before  starting 
the  test,  it  is  possible  to  correct  for  friction  and  thus  obtain 
the  true  value  of  the  longitudinal  pressure.  This  correction 
is  made  by  adding  to  the  reading  of  gage  li  the  correction 
for  the  resistance  due  to  friction  between  slide  C  and  lever 
E.  *     *     * 

MOVING  PICTURES  OP  PLYING  BULLETS 

Moving  pictures  have  unlimited  possibilities  apparently  for 
the  study  of  rapidly  moving  objects.  An  apparatus  capable 
of  making  pictures  at  the  rate  of  100,000  a  second  has  been 
made.  With  it  seventy-two  pictures  of  a  revolver  bullet 
were  taken  while  moving  ten  inches.  Pictures  of  a  bullet 
passing  through  a  stick  of  wood  showed  a  curious  condition. 
The  bullet  passed  completely  through  the  thin  stick  and  was 
well  on  its  way  beyond  before  the  wood  gave  any  sign  of 
distress.  Then  some  tiny  splinters  started  out,  following  the 
bullet;  the  stick  began  to  split,  and  after  the  bullet  had  pro- 
ceeded some  distance  the  stick  suddenly  fell  to  pieces.  No 
camera  shutters  are  fast  enough  to  take  pictures  at  anything 
like  this  speed,  so  no  shutter  was  used.  Instead,  a  series  of 
electric  sparks  was  flashed,  the  sparks  following  one  another 
at  the  rate  of  100,000  a  second,  each  spark  making  a  picture. 
The  film  was  mounted  on  a  wheel  about  three  feet  in  circum- 
ference, and  the  wheel  was  revolved  at  the  rate  of  9000  revolu- 
tions a  minute.  When  all  was  ready,  the  bullet  was  shot, 
the  spark  flashed  and  the  wheel  revolved,  the  actual  exposure 
being  limited  to  a  fraction  of  a  second  so  as  not  to  pile  up 

pictures  one  over  the  other. 

*     *     * 
Hardening   pots    for   molten   lead   baths,   etc.,   should    pref- 
erably be  made  from  seamless  drawn  steel  rather  than  from 


CONNECTED  TO  GAGE  S, 
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Fig.    2.     Design    of    Milling    Machine    Dynamometer 

two  bolts  /  Slide  C  bears  against  the  point  E  of  screw  L;  cast  iron.  Experience  has  shown  that  the  seamless  pots  will, 
this  screw  presses  against  the  thin  brass  diaphragm  M,  the  in  some  cases,  last  for  six  months'  continuous  service,  while 
cast-iron  pots  will  last  on  an  average  only  four  days. 

•  Address:      The    Imperial   Technical   Institute,    Moscow,    Russia. 
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ON   DRIVING   LINESHAFTING 

BY  OKOHQE  N     VAN  DERHOKl" 

The  question  of  what  is  the  best  method  of  driving  line- 
shafting  is  one  that  must  be  considered  in  the  case  of  the 
layout  of  almost  every  mill.  The  form  of  power  to  be  used 
for  driving  the  mill— water,  steam,  electric,  gas  or  oil— gen- 
erally depends  upon  local  conditions.  On  account  of  eRicioncy, 
as  well  as  first  cost,  electricity  is  seldom  utilized  as  a  motive 
power  unless  it  can  be  obtained  from  an  outside  generating 
station,  so  that  the  maintenance  of  a  complete  power  plant 
can  be  avoided.  This  is  quite  a  factor  where  current  can  be 
obtained  at  a  low  price  and  the  installation  of  large  hydro- 
electric plants  all  over  the  country  is  making  this  possible. 
But  in  almost  all  cases  where  the  mill  has  its  own  water- 
power  or  must  install  its  own  steam,  gas  or  oil  engine,  elec- 
tricity becomes  too  expensive  and  inefficient  a  means  of  trans- 
mitting power  to  the  different  parts  of  the  mill  to  be  attrac- 
tive. On  account  of  their  low  first  cost,  flexibility  and  high 
efficiency,  rope  drives  offer  greater  advantages. 

In  the  case  of  mills  buying  outside  electric  power,  the 
utilization  of  this  current  in  the  most  advantageous  way  is  a 
matter  of  the  greatest  importance.  There  are  two  methods  of 
doing  this.  A  separate  motor  may  be  used  for  driving  each 
individual  machine  or  the  machines  may  be  divided  into 
groups  and  each  group  driven  by  a  motor.  A  few  years  ago 
the  manufacturers  of  electric  motors  advocated  the  use  of 
the  individual  drive;  today  they  are  arguing  for  the  group 
system.  This  is  due  to  the  actual  demonstration  of  the  su- 
periority of  the  latter  system  in  mill  practice,  and  in  the 
majority  of  cases  it  is  only  by  the  use  of  the  group  system 
that  it  is  possible  to  equal  the  high  efficiency  of  a  well  laid 
out  mechanically  driven  mill.  The  individual  motor  offers  a 
real  advantage  in  the  way  of  convenience.  A  machine  may  be 
placed  in  any  position,  without  regard  to  the  location  of  other 
machines,  and  the  light  is  not  obstructed  by  overhead  belts; 
furthermore,  each  machine  is  a  unit  by  itself  and  only  con- 
sumes power  when  in  actual  operation.  Unfortunately  this 
is  not  the  whole  story.  The  individual  motor  must  usually 
be  a  small  one;  consequently  the  first  cost  must  be  rela- 
tively high. 

At  the  very  outset,  the  mill  owner  is  confronted  by  two 
horns  of  a  dilemma.  If  the  motor  selected  is  of  such  a  size 
that  it  will  take  care  of  the  maximum  requirements  of  the 
machine,  it  must  usually  be  operated  at  a  point  below  its  full 
load  capacity,  as  the  overload  capacity  is  not  enough  above 
the  full  load  capacity  to  equal  the  difference  between  the 
maximum  and  normal  requirements  of  the  individual  ma- 
chine. Hence  we  have  a  piece  of  apparatus  that  has  a  high 
efficiency  at  full  load,  running  most  of  the  time  below  rating 
and  with  an  actual  current  consumption  per  horsepower  due 
to  the  low  efficiency  at  small  load  which  makes  it  a  most 
expensive  form  of  transmitter.  On  the  other  hand,  if  the 
size  of  the  motor  is  kept  down  to  the  normal  requirements 
of  the  machine,  the  reserve  capacity  of  the  machine  becomes 
zero,  and  pushing  the  production  beyond  normal  would  be 
impossible. 

The  advantage  of  being  able  to  place  a  machine  in  any 
position  is  seldom  of  great  practical  importance;  certainly 
not  enough  to  warrant  any  increase  in  either  first  cost  or 
operating  expense.  The  increase  in  shop  light  due  to  the  ab- 
sence of  belts  is  more  fanciful  than  real,  as  a  fraction  of  the 
current  wasted  by  individual  motors  would  give  all  the  il- 
lumination that  is  necessary.  Besides,  window  glass  is  cheap. 
The  individual  control  of  the  machine  is  also  more  imaginary 
than  real,  as  the  ordinary  tight  and  loose  pulley  or  the  fric- 
tion clutch  pulley  often  affords  a  better  control  from  the 
operating  point  of  view.  Still,  there  are  many  cases  where 
the  individual  motor  should  be  used.  A  machine  may  be  so 
placed  or  the  power  required  to  run  it  may  be  so  small,  rela- 
tively speaking,  that  the  question  of  power  efficiency  is  purely 
secondary,  as,  for  instance,  the  portable  tools  used  in  large 
machine  and  erecting  shops  or  the  large  special  tools  used 
in  a  number  of  the  industries.  In  all  of  these  the  actual 
efficiency  of  the  motive  power  is  purely  a  secondary  matter. 

*  Address:     Dodge   Mfg.    Co.,   Misbawaka,    lud. 


In  the  group  system  of  driving  there  Is  a  chance  to  adjust 
matters  with  some  regard  to  efficiency,  by  playing  up  the  law 
of  averages.  The  overload  capacity  of  a  motor  that  is  large 
enough  to  drive  a  group  of  machines  at  normal  load  will 
almost  always  be  found  ample  to  take  care  of  the  maximum 
rt'(iuircments  of  any  machines  in  the  group  that  could  pos- 
sibly be  expected  to  have  peak  requirements  at  the  same  mo- 
ment. This  makes  it  possible  to  select  motors  of  a  size  that  is 
in  accord  with  a  reasonable  consideration  of  efficiency;  but 
it  should  be  remembered  that  errors  in  judgment  will  inter- 
fere with  efficiency,  unless  the  groups  can  be  so  arranged 
that  one  or  more  machines  can  be  easily  shifted  from  one 
group  to  another.  On  this  account  and  in  order  to  get  the 
best  average  load  conditions,  as  well  as  to  economize  in 
motor  cost  per  horsepower,  it  is  well  to  determine  how  large 
rather  than  how  small  the  group  can  be  made.  In  a  general 
way  the  interests  of  the  mill  owner  are  on  the  "other  side  of 
the  fence"  from  those  of  the  motor  man  ifacturer  and  the 
company  furnishing  the  current.  There  is  one  condition, 
however,  where  the  interests  of  the  mill  owner  and  the  motor 
manufacturer  are  in  accord.  That  Is  when  the  lineshaft  speed 
is  such  that  it  can  be  direct  connected  to  a  low  speed  motor. 
Low  speed  motors  are  relatively  expensive,  but  direct  con- 
nection eliminates  the  friction  losses  due  to  speed  reduction 
transmissions.  The  ideal  arrangement  of  a  motor-driven 
lineshaft  is  with  the  motor  situated  at  the  middle  of  the 
line.  This  permits  the  use  of  shafting  of  the  smallest  possible 
diameter,  as  the  load  is  equally  distributed  over  it  and  fric- 
tion losses  are  reduced  to  a  minimum.  If  a  friction  clutch 
coupling  is  placed  at  each  side  of  the  motor,  either  half  of 
the  line  can  be  run  by  itself. 

Where  direct  coupling  is  not  feasible  the  question  of  what 
form  of  reduction  transmission  is  most  suitable,  and  whether 
the  reduction  should  be  made  in  one  or  more  stages  will 
depend  on  local  conditions  and  the  difference  in  the  speeds 
of  the  motor  and  lineshaft.  With  small  motors  and  a  large 
speed  reduction,  cut  gears  are  commonly  used  for  at  least 
the  first  reduction,  but  this  method  is  seldom  used  in  driving 
lineshafts.  In  the  case  of  medium-sized  motors,  some  form  of 
Kilent  chain  or  leather  or  rubber  belts  are  generally  used. 
If  silent  chains  are  used,  the  reduction  is  generally  made  in 
one  stage;  and  if  belting  is  adopted  the  reduction  may  be 
made  in  one  or  two  stages.  The  mill  owner  should  bear  In 
mind  that  a  two-stage  reduction  sometimes  shows  a  higher 
efficiency  than  a  one-stage  reduction,  where  the  pulleys  differ 
greatly  in  diameter.  In  the  case  of  large  motors,  rope  trans- 
mission will  be  found  the  most  satisfactory  and  efficient  means 
for  reducing  the  speed,  the  freedom  from  slip  giving  as  uni- 
form rotation  to  the  lineshaft  as  could  be  secured  by  direct 
coupling.  This  whole  question  should  be  carefully  considered 
before  deciding  upon  the  type  of  transmission  to  install. 
The  direct  drive  is,  of  course,  the  most  efficient,  but  the  low 
speed  motor  is  expensive.  In  the  case  of  the  larger  sizes  of 
motors,  the  question  of  support  is  one  that  must  be  carefully 
considered,  as  large  low  speed  motors  are  very  heavy.  This 
question  of  weight  sometimes  makes  it  necessary  to  place 
the  motor  at  one  end  of  the  line  near  a  wall  or  even  to  choose 
a  high-speed  motor  and  use  the  necessary  transmission  to 
reduce  the  speed  to  the  desired  point. 

Count ershafting  should  be  eliminated  entirely,  or,  at  least, 
as  far  as  possible.  The  ideal  construction  is  high-speed  shaft- 
ing, small  pulleys  of  either  the  tight  and  loose  type  or  with 
attached  friction  clutches,  and  direct  drive  from  the  line- 
shaft  to  the  individual  machine.  This  plan  is  now  in  use  in 
many  of  the  most  up-to-date  mills.  In  mills  where  the  load 
per  lineshaft  is  light,  maximum  efficiency  is  sometimes  se- 
cured by  what  may  be  called  thj  "compound  group"  system, 
in  which  a  single  motor  is  used  to  drive  several  lines — usually 
an  entire  floor.  The  motor  is  direct  connected  or  belted  to 
one  shaft  and  the  other  shafts  are  driven  from  this  shaft  by 
either  belts  or  ropes.  By  using  the  Dodge  American  system 
of  drop-off  rope  transmission,  each  shaft  can  be  driven  direct 
from  the  motor  with  one  rope  and  without  any  intermediate 
losses,  such  as  must  occur  where  the  shafts  are  driven,  one 
from  the  other,  all  across  the  room.  In  the  smaller  mills, 
where  the  individual  floor  loads  are  light,  two  or  more  floors 
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can  bf  driven  from  the  same  motor  by  uslriK  tills  form  of 
rope  (irivo,  which  works  just  as  well  vertically  as  It  does 
hori/ontally.  There  Is  no  (luestlon  but  that  ropo  glvea  a 
hotter  and  more  eflleieut  drive  from  a  motor  than  a  belt,  and 
It  should  be  employed  whenever  possible.  It  Is  not  possible, 
however,  to  use  as  small  wheels  with  rope  as  with  belting, 
so  that  the  choice  of  which  to  use  is  frc(iucntly  limited  by 
the  speed  of  the  motor  and  the  amount  of  speed  reduction 
required.  With  large  motors,  particularly  those  designed  to 
run  at  low  speed,  either  form  of  transmission  can  generally 
be  used.  When  rope  can  be  used  and  the  transmission  is  a 
plain,  straight  drive  from  the  motor  to  the  shaft,  either  the 
American  continuous  system  or  the  English  separate  wrap 
system  will  work  all  right;  but  it  will  generally  be  found 
that  the  continuous  system  will  be  rather  more  satisfactory 
in   the  long  run. 

In  selecting  motors,  it  is  well  to  determine  whether  the 
overload  and  starting  torque  characteristics  of  the  motor  can 
be  fully  utilized  in  actual  service.  Many  motors  have  a  very 
high  starting  torque  when  thrown  directly  on  the  line.  This 
is  a  very  valuable  feature  from  the  mill  owner's  point  of 
view,  but  commonly  the  service  company  will  not  permit  the 
use  of  such  motors  on  account  of  lino  disturbance,  and  Insist 
upon  the  use  of  compensating  coils  that  completely  nullify 
this  advantage.  It  Is  usually  better  for  the  mill  owner  to 
purchase  his  motors  direct  from  the  manufacturer,  but  he 
should  not  do  so  until  after  full  consultation  with  the  com- 
pany from  which  he  expects  to  buy  current.  The  question  as 
to  whether  or  not  to  use  electric  power  is  almost  always  a 
difficult  one  for  the  mill  owner  or  his  consulting  engineer  to 
decide.  Except  in  a  few  cases,  the  actual  net  saving  is  small 
and  this  saving  is  only  possible  when  the  utmost  care  is  ex- 
ercised in  laying  out  the  whole  proposition.  Applied  engi- 
neering is  not  an  exact  science  and  good  "horse  sense"  is 
more  conducive  to  dividends  than  too  much  efficiency  figuring. 
*     *     * 

GUARDS   FOR   POLISHING   WHEELS 

At  a  recent  visit  to  the  small  tool  department  of  the  Pratt 
&  Whitney  Co.,  Hartford,  Conn.,  the  writer  had  his  attention 
called  to  an  interesting  and  effective  type  of  sheet  steel 
guard  for  polishing  wheels.  Two  types  of  these  guards  are 
shown  in  Figs.  1  and  2.  That  shown  in  Fig.  1  is  used  in  con- 
nection with  the  polishing  of  the  flutes  of  small  taps,  while 
that  shown  in  Fig.  2  is  used  for  larger  sizes,  such  as  staybolt 


Fig.    1. 


Guard   used   for   Polishing:   Wheels   for   Small   Taps — Note 
"Windows"   in  Sides  of  Guard 


cases  are  known  where  the  workman  has  taken  the  flrBt 
opportunity  to  discard  guards  so  designed.  In  the  present 
Instance,  however,  this  difficulty  is  entirely  eliminated  and 
the  guard  can  be  carried  forward  to  a  point  where  it  almost 
encases  the  pollsliltiK  wheel  without  interfering  with  the 
work. 

It  will  al.so  be  noticiul  that  an  <^l('ctri(-  lamp  bracket  Is 
provided  in  such  a  position  that  the  light  can  be  placed  dl- 
re('tly  outside  of  the  window,  thus  getting  the  full  benefit 
of  the  light  on  the  work  at  night.  The  lamp  bracket  Is  of 
the  universally  adjustable  type  made  principally  from  pipe 
and  pipe  fittings.  The  lamp  shades  are  of  the  type  which 
should  always  be  provided   for  machine  tool   work,  as  these 


taps  and  other  tools  of  the  same  type.  A  particularly  inter- 
esting feature  of  the  guard  shown  in  Fig.  1  is  that  it  is  pro- 
vided with  glass  sides  or  "windows"  on  both  sides,  so  that 
the  workman  always  has  the  proper  light  on  the  work  being 
polished.  This  is  a  very  important  consideration  in  the  design 
of  guards  for  polishing  wheels  or  for  other  parts.  Often 
these  guards  are  made  from  solid  sheet  steel  or  cast  iron  in 
such  a  manner  that  the  workman  cannot  see  the  work  prop- 
erly, and  he  naturally  objects  to  the  use  of  the  guard.     Many 
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Fig.  2. 


Guard  for  Large  Polishing  Wlieels — Sparks  from  Work 
provide  the  Necessary  Light 


prevent  the  light  from  being  thrown  into  the  operator's  eyes, 
and  reflect  it  against  the  work. 

The  glass  sides  of  the  guard  are  slid  into  position  as  in- 
dicated, and  can  be  easily  removed  and  replaced.  Immedi- 
ately over  the  wheel  a  small  adjustable  sheet  steel  extension 
guard  A  is  provided.  This  can  be  pulled  out  or  pushed  in 
according  to  the  nature  of  the  work  being  done,  and  prevents 
any  sparks  from  being  thrown  into  the  operator's  eyes.  This 
guard  can  be  bent  to  suit  different  diameters  of  wheels,  and 
it  is  adjusted  by  a  thumb-nut  shown  in  the  top. 

All  dust  from  the  polishing  operation  is  removed  by  suc- 
tion through  the  bottom  of  the  hood  which  is  provided  with 
a  screen  as  shown  in  Fig.  2.  From  here  the  dust  passes 
through  duct  B  into  the  main  pipe  C  of  the  suction  blower. 
The  type  of  guard  shown  in  Fig.  2,  which  is  intended  for 
large  tools,  is  not  provided  with  glass  sides.  The  reason  for 
this  is  that  the  sparks  produced  when  polishing  large  work 
give  the  operator  all  the  light  necessary  inside  the  hood. 

These  guards  have  proved  very  convenient  and  are  a  safe- 
guard to  the  operators'  health,  in  that  the  dust  is  completely 
removed;  they  also  prevent  injuries  due  to  wheel  breakages. 
The  sheet  steel  used  is  amply  strong  to  resist  the  small 
fragments  that  would  be  thrown  in  case  of  breakage  of  the 
thin,  small  wheels.  The  effectiveness  of  these  guards  is 
proved  by  the  fact  that  there  is  practically  no  dust  in  the 
polishing  room,  nor  is  there  any  evidence  of  dust  settling  on 
the  benches  or  machine  bases,  as  is  often  the  case  in  work- 
rooms where  operations  of  this  kind  are  carried  on. 

E.   O. 

Experiments  carried  out  with  compressed  seamless  zinc 
tubes  are  said  to  have  proved  that  in  point  of  strength  and 
elasticity  they  are  approximately  equal  to  copper  and  brass 
tubes.  Owing  to  the  fact  that  they  are  not  chemically  affected 
by  naphtha  or  petroleum,  they  may  be  found  useful  in  the 
petroleum  refining  industrv. 
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DESIGN  OP^  CHUCKING  FIXTURES-CONSTRUCTION  OF  VARIOUS  TYPES  FOR  TURRET  LATHES  AND  VERTICAL  BORING  MILLS 

BY  ALBERT  A.  DOWDt 


The  methods  of  holding  and  clamping  rough  castings  for 
the  first  or  "chucking"  operation  are  so  diversified  that  the 
subject  must,  necessarily,  be  treated  by  means  of  examples 
representing  different  varieties  of  work.  Nearly  all  of  the 
examples  shown  are  more  or  less  cylindrical  in  shape,  for  the 
reason  that  elliptical,  rectangular,  or  odd-shaped  parts  roQuire 
special  treatment  and,  therefore,  can  only  bo  touched  upon 
in  an  article  of  this  kind.  In  the  general  course  of  manu- 
facturing, there  are  occasionally  pieces  of  peculiar  shape 
which  re(|uirc  chucking  fixtures,  but  as  this  work  is  of  such 
great  variety,  it  is  difficult  to  give  much  information  regard- 
ing its  handling  except  in  a  general  way.  Any  piece  of  work 
of  peculiar  shape  requires  a  tliorough  knowledge  of  the  condi- 
tions governing  its  use,  in  order  that  it  may  be  chucked 
properly  and  located  from  the  surfaces  which  are  of  the 
greatest  importance. 

Important  Points  in  Design  of  Chucking-  Devices 
In  the  design  and  construction  of  chucking  devices,  there 
are  a  number  of  points  to  which  the  most  careful  considera- 
tion must  be  given.  In  some  cases,  the  work  must  be  held 
by  the  cored  interior,  as,  for  example,  an  automobile  piston, 
or,  in  fact,  any  other  work  in  which  it  is  necessary  to  have 


Tig.  1. 


(TTpper    View)    Two- jawed    Chuck    for    holding    Piston    internally; 
(Lower   View)    Chucking    Fixture    for    Piston    Ring    Pot 


an  equal  division  of  metal  throughout  the  cylindrical  walls. 
In  other  instances,  however,  some  method  of  exterior  holding 
may  be  perfectly  satisfactory.  The  term  "exterior  holding" 
does  not  necessarily  mean  that  chuck-jaws  are  referred  to,  for 
various  devices  other  than  jaws,  will  be  cited  during  the  fol- 
lowing discussion  of  holding  methods. 

Having  determined  whether  the  work  is  to  be  held  extern- 
ally or  internally,  let  us  take  up  the  important  points  in  tlie 
design   of   holding   devices. 

First:  The  important  locating  surfaces  should  bo  carefully 
considered,  always  having  in  mind  the  future  handling  of  the 
piece  in  its  various  operations.  Great  care  should  be  taken 
that  no  locating  points  are  so  placed  that  they  will  come  in 
contact  with  the  work  in  places  where  the  pattern  is  gated, 
or  where  numbers  or  letters  may  appear. 

Second:  In  setting  up  a  rough  casting  there  should  never 
be  more  than  three  fixed  supporting  points;  any  others  which 
may  be  necessary  for  the  proper  support  of  the  work  must  be 
made  adjustable,  with  some  approved  method  of  clamping 
securely  after  adjustment. 

Third:  The  work  must  be  firmly  secured  so  that  no  dis- 
tortion can  take  place  under  the  strain  of  clamping. 

Fourth:    When  the  work  is  of  such  a  nature  that  difficulty 

•  For   Infornintion   on    tliis   subject    prevlouslv    piihllshod    In    Machinery,    soc 
"Arbors  for  Second-Operation    Work"   in    the  October.   1913,   number. 
t  Address:     84   Washington  Terrace,   Bridgeport,   Conn. 


is  experienced  in  obtaining  proper  clamping  surfaccH,  it  is 
sometimes  advisable  to  consult  with  the  patternmaker  in 
regard  to  the  addition  of  clamping  lugs  to  the  pattern.     In 


RINO  TOOL ^C^ 


Fig.  2.     Another  Ring  Pot   Chucking  Fixture 

cases  of  this  sort,  these  lugs  should  be  so  applied  that  their 
subsequent  removal  can  be  effected  readily. 

Fifth:  In  designing  a  chucking  fixture  the  safety  of  the 
operator  should  be  considered  carefully,  and  by  that  is  meant 
that  protruding  heads  of  screws,  bolts,  clamps  and  similar 
parts  should  be  avoided  as  much  as  possible.  A  little  fore- 
thought in  this  regard  may  be  the  means  of  saving  an  opera- 
tor from  mutilation  or  death. 

Sij-th:  Convenience  and  accessibility  in  setting,  locating 
and  clamping  the  work,  are  also  of  primary  importance. 

Individual  points  regarding  the  work-holding  devices  shown 
in  the  illustrations  will  be  discussed.  We  shall  consider  hold- 
ing devices  for  the  horizontal  turret  or  chucking  lathe,  the 
vertical  turret  lathe,  and  the  vertical  boring  mill.  In  describ- 
ing these  devices,  the  work  and  its  requirements  will  be  con- 
sidered, as  well  as  the  important  locating  surfaces,  the  method 


Fig.  3.     Fixture  for  Ball-and-socket  Pipe  Joint 

of  handling  the  work  and  important  points  in  the  design  of 
different  fixtures. 

Two-jaw  Chuck  arrang-ed  for  Internal  Chucking' 
It  is  essential  that  the  cast-iron  piston  shown  in  the  upper 
part  of  Fig.  1  be  located  from  the  cored  interior,  in  order  to 
have  the  outer  walls  concentric  with  the  core,  thus  obtaining 
an  equal  distribution  of  metal  throughout  the  piston  walls. 
Due  to  the  formation  of  this  casting,  the  core  is  poorly  sup- 
ported at  the  closed  end  and,  therefore,  has  a  tendency  to 
drop  slightly  when  the  metal  is  poured  into  the  mold,  thereby 
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prodiuiiiK  u  lack  of  concentricity  botwcon  the  corod  portion 
ami  tlie  exterior  Hurftices.  It  Is  logical  then,  In  order  to  obtain 
uniform  results,  to  work  from  tlio  cored  portion  when  setting 
up  the  casting.  Many  methods  of  holding  have  been  devised 
for  this  purpose.  The  llxture  shown  In  I'Mg.  1  is  one  of  the 
simplest,  an  ordinary  two-jaw  chuck  with  special  internal 
jaws  being  used  for  holding  and  locating  the  work  A.  A  steel 
bushing  B,  fastened  into  the  spindle,  contains  the  stop-rod  C, 
which  comes  against  the  head  of  the  piston,  thus  insuring  a 
uniform  thickness  of  metal  at  this  point.  The  chuck  is  sup- 
plied with  the  two  special  jaws  D  and  E.  The  former  is  a 
plain  jaw  with  two  bearing  points,  while  the  other  has  a 
swivel-jaw  /■',  pivoted  on  tlie  pin  O,  which  allows  it  to  con- 
form to  the  inequalities  of  the  casting.  This  method  of 
chucking  is  one  of  the  cheapest,  and  the  results  obtained  by 
its  use  are  fairly  satisfactory.  There  is  a  tendency  toward 
Inequality  in  the  thickness  of  the  piston  walls  in  the  direction 
of  the  wrist-pin  bosses,  due  to  the  fact  that  the  centering 
action  of  a  chuck  of  this  type  is  in  two  directions  only;  how- 
ever, at  least  one  large  manufacturer  in  the  East  uses  this 
method  entirely.  The  chuck  is  employed  for  rough-turning 
only,  thus  securing  a  partially  finished  surface  which  is  true 
with  the  core  and  which  may  be  used  to  work  from  for 
subsequent  operations. 

The  work  H.  shown  in  the  lower  view  of  Fig.  1,  is  a  cast- 
iron  piston  ring  pot,  which  must  be  held  in  such  a  way  that 
it  can  be  bored,  turned  eccentrically,  and  separated  into  nar- 
row rings  for  a  gas  engine  piston.  As  the  ring  pot  is  very 
thin,  it  must  be  carefully  held  to  avoid  distortion  and  yet  be 
very  rigidly  secured,  as  there  are  several  tools  working  at  one 
time  so  that  the  torsion  produced  by  the  cut  is  excessive. 
The  pot  is  made  with  an  Internal  gripping  ring  K,  which  is 
slightly  beveled  to  assist  in  keeping  it  back  against  the  chuck 
jaws.  The  chuck  is  an  ordinary  three-jaw,  geared-scroll  type, 
having  jaws  as  shown  in  section  at  N.  These  jaws  are  of 
steel  and  are  drilled  to  receive  the  hook-bolts  L  which  pass 
entirely  through  them  and  grip  the  ring  from  the  inside. 
The  heads  of  the  bolts  M  come  out  through  slots  In  the  jaws, 
the  heel  having  a  backing  at  O.  When  setting  a  casting  the 
bolts  are  left  free  while  the  jaws  are  brought  up  against  the 
outside  of  the  casting  with  just  enough  pressure  to  get  a  bear- 
ing. The  bolts  are  then  set  up  tightly  on  the  gripping  ring, 
so  that  the  work  is  held  firmly  but  without  distortion.     This 


action    Is  greatly   impaired  and   it  soon   becomes   bent  out  of 
shape  and  is  absolutely  useless. 

Blntr  Pot  LocutinK  Fixture  without  Chuck-JiiwH 
Another  cast-iron  ring  pot  of  somewhat  different  form  Is 
shown  in  Ii"'ig.  2.  The  operations  on  this  piece  are  identical 
with  those  for  the  casting  shown  In  the  previous  illustration, 
but  the  liolding  method  Is  entirely  different.  This  form  of 
pot  is  used  by  one  of  the  largest  manufacturers  in  this  coun- 
try.    Before  it  Is  placed  in  the  fixture,  the  face  of  the  grip- 
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Tig.  4.     Fixture  for  holding  a  Long  Part — Outer 
End  is  supported  by  Bracket 


Fig.  5. 


method  is  very  good  and  can  be  applied  successfully  to  many 
varieties  of  thin  work.  (The  July  number  of  Machinery, 
page  888,  shows  another  application  of  a  similar  set  of  jaws 
applied  to  a  much  larger  piece  of  work.)  The  hook-bolts  are 
of  tool  steel  and  are  hardened  and  drawn  to  a  deep  straw  on 
the  hook  end.  The  backing  up  of  the  hook-bolt  at  O  is  very 
important,    for   unless   properly    supported    at    this   point   its 


Fig.  6.     Special   Chuck   for  holding   Gas   Engine   Pistons  internally 

ping  ring  A  is  ground  square  with  the  outside  of  the  pot. 
The  body  of  the  fixture  B  is  of  cast  iron  and  is  screwed  fast 
to  the  spindle  nose  of  the  horizontal  turret  lathe  upon  which 
it  is  used.  The  annular  ring  or  pad  against  which  the  ring 
pot  lies  is  faced  square  in  position  on  the  machine.  A  hard- 
ened and  ground  tool-steel  bushing  C  is  accurately  fitted  to 
the  inside  of  the  spindle  and  is  held  in  position  by  the  teat- 
screw  D.  It  will  be  noted  that  this  bushing  also  acts  as  a 
guide  for  the  boring-bar  pilot  E.  A  tapered  plunger  F  is 
forced  outward  by  the  spring  O  and 
centralizes  the  inside  of  the  pot. 
The  screw  H  simply  acts  as  a  re- 
tainer to  keep  the  plunger  in  posi- 
tion. There  are  three  clamps,  120 
degrees  apart,  on  the  face  of  the 
fixture.  One  of  these  is  shown  at  K; 
obviously  this  is  tightened  by  the 
screw  M,  while  the  coil  spring  L 
serves  to  keep  the  clamp  away  from 
the  work  when  not  in  use.  The  lug 
N  prevents  the  clamp  from  twist- 
ing around  when  the  screw  is  being 
tightened.  This  fixture  is  a  very 
good  one,  except  that  its  operation 
is  rather  slow. 

Locating-  Fixture  for  a  Ball-and- 

Socket  Pipe  Joint 
The  requirements  for  the  work 
shown  in  Fig.  3  need  little  explana- 
tion. The  piece  itself  is  a  steel 
casting.  A  cast-iron  "cat-head"  or 
fixture  A  is  screwed  onto  the  spindle 
nose,  and  is  faced  at  B  to  an  arc 
corresponding  with  the  rough  ball- 
portion  of  the  pipe  joint.  The  two 
hook-bolts  C  obviously  grip  the  work  from  the  inside  and 
hold  it  firmly  against  the  finished  face  B.  A  centering  plug 
E  fits  the  turret  hole  and  is  brought  up  and  entered  into  the 
casting  before  the  hook-bolts  are  set  up  tightly.  This  fixture 
was  not  entirely  satisfactory  owing  to  the  condition  of  the 
rough  castings  at  the  end  F,  for  at  this  point  they  varied 
greatly  and  were  very  rough,  making  the  holding  somewhat 


Casting    A    held    so    that    it    can    be 
machined   at    One   Setting 
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uncertain.      A   mctliod   of   holding   this   work   by   the   interior 
undoubtedly  would  have  been  more  satisfactory. 

Cbuclclng'  Device  havins-  an  Outboard  Supplementary  Bearintf 
The  automobile  tail-shaft  houslnp;  shown  at  li  in  Fig.  4  is 
made  of  malleable  iron  and  is  so  long  that  chucking  by  means 
of  jaws  is  out  of  the  question,  on  account  of  the  excessive 
overhang  which  would  be  necessary.  The  piece  was  to  be 
finished  complete  In  one  setting  and  the  fixture  shown  was 
designed  and  used  for  this  purpose.  The  body  C  is  of  cast 
Iron  and  is  screwed  onto  the  spindle  nose.  The  inner  cylin- 
drical surface  D  is  very  carefully  bored  and  the  outer  bear- 
ing surface  E  is  turned  and  finally  lapped  to  a  nice  running 
fit  in  the  bracket  .1.  The  periphery  //  of  the  locating  and 
centering  bushing  /•'  is  crowned  on  a  radius  and  is  slotted  in  va- 
rious places,  as  shown  at  K,  to  receive  the  exterior  ribs  on 
the  housing.  A  pointed  set-screw  O  keeps  the  bushing  in 
position.  The  tapered  plug  L  is  located  in  the  turret  hole 
and  serves  to  center  the  work,  and  the  pointed  set-screws  M 
(three  of  which  are  used)  are  sunk  into  the  casting  and  act 
as  drivers  in  addition  to  holding  it  in  the  position  determined 
by  the  tapered  plug.  The  bracket  A  (also  shown  in  detail) 
acts  as  an  outboard  bearing  for  the  long  body  of  the  fixture 
and  prevents  the  vibration  which  would  otherwise  result 
from  the  excessive  overhang.     A  glass  oil  cup  was  an  added 


work  is  driven  by  the  ribs  H,  which  enter  slots  in  the  body 
of  the  fixture.  This  method  of  hold.nfe  gave  satisfactory  re- 
sults, although  considerable  care  was  necesBary  to  avoid 
springing  the  casting,  when  tightening  the  clamping  dogs. 

BqualizlnH'  Pin  Cbuclc  for  a  Qem  Bntrlne  Platon 
One  of  the  many  varieties  of  Internal  holding  piston  chucks 
is  illustrated  in  l-Mg.  6.  Although  rather  expensive.  It  is  an 
excellent  example  of  this  type  of  chuck,  and  Is  very  well 
made.  All  working  parts  are  of  steel  or  bronze  and  all  parts 
requiring  such  treatment  are  carefully  hardened  and  ground. 
The  body  of  the  chuck  Is  of  machine  steel,  carbonized,  pack- 
hardened  and  ground;  the  pins,  cams,  operating  rod,  screws 
and  bushings,  are  of  tool  steel,  while  the  miter  gears  are  of 
bronze.  The  body  of  the  chuck  A  is  screwed  onto  the  spindle 
nose  and  is  ground  or  lapped  at  all  important  points.  The 
operating  cams  B  and  C  are  slotted  in  three  places  around 
the  periphery  at  D  and  E,  these  slots  being  angular  and 
forcing  the  six  pins  F  and  O  out  against  the  Interior  walls  of 
the  piston.  It  may  be  noted  that  the  steel  plates  H  and  K 
are  let  into  the  body  of  the  chuck,  and  act  as  retainers  for 
the  pins.  These  plates  are  clearly  shown  In  the  upper  view. 
The  operating  rod  L,  is  revolved  through  the  action  of  the 
miter  gears  M  and  N.  The  latter  has  a  key  T  engaging  a 
long  spline  in  the  operating  rod,  which  is  thereby  permitted 


Tig.  7.     Vertical   Boring  Mill   Fixture   for 
holding   Part  A   internally 


Fig.  8.     Vertical    Fixture    having    Internal    Clamping 
Pins    and    Hook-bolt    Clamps  for  Lower  Flange 


Special  Chucking  Jaws  fo 
Large  Pulley 


refinement  to  the  equipment  and  may  be  noted  at  N.  This 
fixture  has  been  used  with  great  success  by  one  of  the  large 
manufacturing  firms  in  the  West. 

Method  of  Chuckin^jr  One-half  of  a  Rear  Axle  Housing- 
The  male  portion  of  an  automobile  rear  axle  housing  is 
shown  in  Fig.  5.  This  is  machined  in  one  setting  on  a  hori- 
zontal turret  lathe.  The  body  of  the  fixture  B  is  of  cast  iron 
and  is  screwed  onto  tlio  nose  of  the  spindle.  Three  steel  pins 
C  are  located  120  degrees  apart,  around  the  inside  of  the 
fixture  body,  the  coil  springs  D  forcing  them  outward  and 
the  set-screws  E  securing  them  in  place  when  properly  located 
against  the  work.  The  method  of  clamping  is  somewhat 
peculiar  and  should  be  carefully  noted.  The  swinging  dogs  F 
have  a  knife-edge  at  K  and  are  pivoted  on  the  pins  G,  which 
are  set  back  in  such  a  position  that  the  action  of  the  dogs 
(controlled  by  the  hollow  set-screws  H)  has  a  tendency  to 
carry  the  work  back  against  the  body  of  the  fixture  and  the 
spring  jack  pins.  A  steel  bushing  L  is  forced  onto  the  small 
end  of  the  work  and  assists  in  centering  It  in  the  spindle. 
This  bushing  is  crowned  on  a  radius  the  same  as  that  sliown 
in  Fig.  4.  The  taper  locating  plunger  N  is  forced  out  by  the 
spring  0  and  is  restricted  in  its  action  by  the  pin  P.  The  two- 
arm  support  Q  is  of  cast  iron  and  is  of  assistance  in  keeping 
the  work  in  position  while  the  various  screws  and  dogs  are 
being  tightened.  The  bushing  M  acts  as  a  guide  for  the 
boring-bars  and  reamers  used  in   machining  the  work.     The 


to  move  longitudinally.  The  threaded  portion  U  is  6-pitch 
right-hand  thread,  while  that  at  V  is  6-pitch  left-band  thread. 
The  forward  cam  is  packed  with  felt  at  X  to  keep  out  the 
dirt.  The  bushing  O  is  of  tool  steel,  hardened  and  ground. 
The  plug  Q  simply  closes  the  hole  which  has  been  put  in  for 
assembling  purposes. 

By  referring  to  the  upper  view  it  will  be  seen  that  the 
chuck  body  is  cut  away  on  tlie  sides  at  R  and  S,  on  account  of 
the  wrist-pin  bosses  in  the  piston,  and  the  overhanging  lip  at 
K  acts  as  a  driver.  In  designing  a  chuck  of  this  kind,  it  must 
be  remembered  that  while  the  rear  clamping  pins  may  be 
equally  spaced,  the  position  of  the  forward  pins  will  be  de- 
termined by  the  diameter  and  spacing  of  the  wrist-pin  bosses, 
and  an  end  view  will  be  found  essential  to  determine  the 
correct  position.  In  general  it  will  be  found  that  two  of  the 
forward  pins  seldom  can  be  spaced  more  than  80  degrees 
apart  and  often  the  spacing  cannot  be  made  more  than  .^.">  or 
60  degrees.  Another  point  in  design  which  is  of  great  im- 
portance is  the  amount  of  clearance  between  the  ends  of  the 
wrist-pin  bosses  and  the  flattened  sides  of  the  chuck  body. 
It  is  seldom  safe  to  allow  a  clearance  of  less  than  ■?„ 
inch  on  each  side,  over  the  finished  sizes  called  for  on  the 
drawing  of  the  piston.  The  location  of  the  stop-pins  W  is  also 
important,  and  sufflcient  allowance  should  be  made  in  the 
length  of  the  cam  slots  to  take  care  of  variations  in  the 
piston  castings.  A  chuck  of  this  type  gives  results  which  are 
satisfactory  in  every  respect. 
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An  BcnmllzlnK-  Pin  Uhuck  for  an  Klectrlc  Oonerator  Friiuio 
The  ixanipli's  wlilch  have  been  referred  to  in  tlio  foreRolng 
lire  all  adapted  for  use  on  the  horizontal  type  of  turret  lathe, 
bill  we  sliall  now  go  a  step  farther  and  take  up  chucking 
devices  designed  for  the  vertical  turret  lathe  and  the  vertical 
l)t)ring  mill.  As  machines  of  this  type  are  adapted  more  to 
lieavier  classes  of  wiirU.  tlie  fixtures  sliould  be  designed  with 
relation   to  (he  work  and  also  to  the  i)()wer  of  tlie  macliines 


Fig.   10. 


Ingemous    Chucking   Device    for    holding    Odd-shaped    Alumii 
Casting  without  Distortion 


upon  which  they  are  to  be  used.  For  machining  the  steel 
generator  frame  shown  on  the  fixture  in  Fig.  7  the  working 
points  specified  by  the  manufacturer  are  at  B  between  the 
ribs  C  on  the  upper  portion  of  the  casting  A.  It  was  further 
specified  that  the  work  must  be  held  by  the  core  to  insure  an 
evenly  balanced  casting. 

The  design  of  this  chuck  resembles  that  shown  in  Fig.  6, 
in  that  both  chucks  are  fitted  with  pins  and  operating  cams; 
the  operating  mechanism,  however,  is  entirely  different.  The 
body  of  the  chuck  D  is  of  cast  iron; 
it  is  carefully  reamed  and  lapped 
at  important  points,  and  is  securely 
fastened  down  to  the  table  of  the 
machine  by  three  screws  having 
tee-shaped  heads,  which  enter  the 
table  T-slots  as  shown  at  E.  The 
fixture  is  centered  by  the  hollow 
stud  F,  which  is  of  tool  steel,  hard- 
ened and  ground  inside  and  out. 
This  stud  also  acts  as  a  bushing 
for  the  operating  sleeve  G,  and  is 
cut  away  for  clearance  on  one  side 
where  the  spiral  gear  H  passes 
through  it.  This  gear  meshes  with 
another  which  is  cut  on  the  outside 
of  the  operating  sleeve.  The  latter 
is  of  bronze  and  it  is  threaded  in- 
ternally with  a  6-pitch  Acme  thread, 
corresponding  with  that  cut  upon 
the  lower  end  of  the  cam  K.  The 
operating  rod  L  is  pinned  into  the 
upper  cam  M,  and  is  shouldered 
and  journaled  at  its  lower  end  where  it  passes  through 
the  operating  sleeve  at  N.  The  coil  spring  O  is  so 
proportioned  that  it  simply  supports  the  cam  mechanism  and 
assists  in  releasing.  It  will  be  noted  that  the  arrangement 
of  this  internal   mechanism  permits   a   "floating"   action   for 


the  cams,  so  that  the  clamping  pins  all  bear  uniformly 
against  the  inner  walls  of  the  casting.  In  sotting  up  the  work 
on  the  fixture,  It  is  dropped  over  the  top  until  the  lower  end 
rests  on  the  three  adjusting  jacks  P,  which  are  placed  120 
degrees  apart  and  are  knurled  for  finger  adjustment.  The 
upper  locating  arms  li  are  swung  back  out  of  the  way  while 
the  casting  is  being  set  in  position,  but  as  soon  as  this  has 
been  done  they  are  brought  around  into  the  position  re- 
(luired.  The  jacks  are  next  raised  until  the  casting  has  been 
properly  located  against  the  arms;  then  a  long-handled  socket 
wrench  is  inserted  at  Q  and  the  gearing  is  revolved  until  the 
pins  are  securely  seated  against  the  inner  walls  of  the  work. 

A  Combination  Device  having-  Equalizing'  Pins  and  Hook-boltB 
The  piece  shown  at  A  in  Fig.  8  is  a  clutcli  pulley  for  a 
gasoline  tractor.  It  is  made  of  cast  iron  and  the  method  of 
holding  from  the  inside  was  decided  upon  because  it  seemed 
to  offer  better  facilities  for  machining.  As  in  a  former 
example,  the  body  of  the  fixture  contains  the  cams  and  the 
operating  rod  which  is  threaded  right-  and  left-hand,  as 
before.  The  lower  ends  of  the  pins  and  the  slots  in  the  cams 
are  dovetailed  in  this  instance,  so  that  the  outward  and 
inward  movements  are  controlled  mechanically,  no  springs  or 
plates  being  required.  The  fixture  is  centrally  located  on  the 
machine  table  by  the  plug  C,  which  fits  the  center  hole  in  the 
table  and  is  held  down  in  the  usual  manner  by  the  T-bolts 
shown  at  D.  The  coil  spring  B  simply  acts  as  a  support  for 
the  cams  and  rod.  An  annular  groove  is  cut  in  the  upper 
cam  at  E  and  this  is  packed  with  felt  to  assist  in  keeping  the 
dirt  out  of  the  working  parts.  The  lower  part  of  the  fixture 
has  three  bosses  (one  of  which  is  partially  shown  at  H), 
which  contain  the  floating  jaws  and  hook-bolts,  G  and  F,  for 
clamping  the  lower  flange  of  the  pulley.  The  construction  of 
these  parts  is  more  clearly  shown  in  Fig.  10,  and,  as  they  are 
identical  the  reader  is  referred  to  the  portions  marked  G 
and  D  in  that  illustration.  The  results  obtained  by  the  use 
of  this  fixture  were  at  first  very  satisfactory,  but,  after  a  time, 
the  dirt  which  gradually  accumulated  in  the  dovetail  cam 
slots,  began  to  cause  trouble,  until,  finally,  it  became  almost 
impossible  to  operate  the  mechanism.  Then,  too,  in  several 
cases  the  dovetail  part  broke  off  completely,  necessitating 
new  pins,  so  that  the  chuck  as  a  whole  cannot  be  considered 
an  absolute  success.  No  trouble  would  have  been  experienced 
if  the  cam  slots  and  pins  had  been  made  as  shown  in  Fig.  7, 
with  coil  springs  and  retaining  plates. 

A  Set  of  Special  Jaws  for  a  Larg-e  Crowned  Pulley 
The  large  farm  engine  pulley  shown  at  A  in  Fig.  9  is  of 
cast  iron,  and  it  must  be  held  by  the  inside  in  such  a  way 


Fig.  11.     Vertical    Boring   Mill   Fixture    for 
holding  Large   Ball  Joint 


Fig.   12. 


Another  Method   of  holding  Large 
Ball  Joint 


tliat  it  will  not  be  distorted  while  fairly  heavy  cutting  is 
being  done  on  the  periphery  of  the  pulley.  A  four-jaw  table 
was  selected  on  which  to  hold  the  work,  as  there  were  eight 
spokes  in  the  pulley.  The  chuck  jaws  C  were  made  of 
0.40  per  cent  carbon  steel  and  were  slotted  out  for  the  spokes 
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as  shown  in  the  illustration.  The  hardened  steel  studs  D 
were  set  into  the  slots,  and  the  set-screws  E  brought  down 
tightly  on  thoni  after  the  jaw  surfaces  B  had  been  brought 
out  to  center  the  pulley. 

This  method  of  holding  pulleys  or  other  spoked  work  gives 
very  satisfactory  results  and  is  used  by  many  manufacturers 
throughout  the  country. 

A  ChuckiiiK-  Device  for  a  Difficult  Piece  of  Electrical  Work 
Tlie  aluminum  piece  shown  in  Pig.  10  is  one  of  the  most 
difficult  for  which  I  have  ever  had  occasion  to  make  a  chuck- 
ing fixture.  The  walls  of  the  entire  piece  were  of  very  thin 
section,  and  the  overhanging  portion  A  was  elliptical  in  shape 
and  entirely  unsupported.  It  was  necessary  to  so  liold  this 
casting  that  it  could  be  machined  without  distortion.  The 
body  of  the  fixture  B  is  of  east  iron.  It  is  centrally  located  on 
the  table  by  means  of  the  hollow  bushing  E,  and  clamped 
down  by  T-bolts  shown  at  /■'  in  the  table  T-slots.  A  portion 
of  the  fixture  shown  in  tlie  upper  view  at  G  was  cut  out  to 
form  a  V,  in  which  the  cylindrical  portion  of  the  casting  is 
centered.  One  of  tlie  sides  of  the  casting  is  located  against 
the  knife-edged  pin  //  (shown  in  the  upper  view),  and  the 
casting  is  forced  into  the  V  and  against  this  knife-edged 
surface  by  the  swinging  clamps  K  and  L.  It  will  be  noted 
that  these  clamps  also  have  a  knife-edge  and  that  the  pins 
upon  which  they  are  hung  are  in  such  a  position  that  their 
action  is  downward,  thereby  tending  to  hold  the  work  securely 
against  its  supports.  Hollow  set-screws  M  control  the  action 
of  these  swinging  clamps.  There  are  three  spring-pins  2V 
which  are  used  to  support  the  very  thin  flang«  O,  and  the 
springs  which  force  them  upward  are  carefully  proportioned 
so  that  they  have  just  sufficient  strength  to  Insure  contact 
without  springing  the  work.  These  pins  are  locked  in  their 
positions  by  the  long  hollow  set-screws  P,  shown  in  the  lower 
view. 

One  of  the  principal  points  of  interest  in  this  fixture  is  the 
method  of  gripping  the  overhanging  elliptical  portion  A,  with- 
out distorting  the  casting.  This  is  accomplished  by  means  of 
the  floating  jaw  C  and  the  hook-bolt  D.  There  are  three  of 
these  floating  clamps  which  grip  the  work  at  points  Q.  R  and 
(S  (see  plan  view).  It  will  be  noted  that  the  clamps  are  free 
to  "float"  laterally,  until  the  set-screws  at  T  are  tightened. 
The  knurled  hexagon  nut  U  Is  threaded  onto  the  head  of  the 
hook-bolt,  and  is  lightly  tightened  by  means  of  the  fingers 
before  the  final  tightening  with  a  wrench.  As  these  clamps 
have  a  perfectly  free  floating  action,  until  the  binding  screws 
are  tightened,  obviously  there  can  be  no  distortion  of  the 
piece,  and  yet  it  is  held  rigidly  at  these  points.  When  the 
work  is  placed  into  the  fixture  it  rests  upon  three  fixed  points 
shown  in  the  plan  view  at  V  and  a  fourth  point  TV.  The 
latter  is  held  upward  by  a  light  spring  and  it  is  locked  in 
position  by  the  long  hollow  set-screw  X. 

The  work  accomplished  by  the  use  of  this  fixture  was  true 
and  accurate,  no  evidence  of  springing  out  of  truth  being 
apparent. 

Borin!^  Mill  Fixtures  for  a  Larg-e  Ball  Joint 
The  work  shown  at  A  in  Pig.  11  is  a  large  ball  pipe  joint 
for  a  suction  dredge,  and  it  is  to  be  faced  on  the  upper  sur- 
face B.  Two  designs  were  made  for  this  work,  neither  of 
which  was  used,  but  as  the  conditions  are  somewhat  peculiar 
the  fixtures  will  be  described,  and  may  be  taken  for  what 
they  are  worth.  The  special  jaws  C  and  D  are  bored  to  an 
arc  corresponding  with  the  ball,  and  the  work  rests  upon 
and  is  centered  by  these  jaws.  The  body  of  the  clamping 
device  E  is  of  cast  iron  and  is  bolted  down  to  the  table.  It 
contains  four  pointed  screws  F,  which,  normally,  are  kept 
away  from  the  work  by  means  of  coil  springs.  The  ends 
of  the  screws  are  beveled  to  the  same  taper  as  the  operating 
screws  O,  which  are  threaded  at  their  upper  ends  with  a 
coarse  pitch  thread,  and  have  squares  to  receive  the  end  of 
the  long  socket-wrench  H.  by  means  of  which  the  screw  is 
revolved,  thus  causing  the  points  to  sink  down  into  the  cast- 
ing. Wood  braces  are  used  to  support  the  flange  which 
is  to  be  faced.  Four  are  used,  although  only  two  {K  and  L) 
are  shown  in  the  illustration.     This  fixture  would  have  been 


rather  expensive,  but  doubtless  would  have  produced  satis- 
factory   results. 

Pig.  12  illustrates  another  fixture  for  holding  the  same  piece 
of  work,  which  probably  would  have  given  more  satisfactory 
results  than  the  one  shown  in  the  previous  illustration.  It 
could  have  been  manipulated  more  rapidly,  because  it  is  more 
accessible  to  the  operator.  Four  sets  of  special  jaws  A  are 
used  for  liolding  the  work.  The  part  B  is  formed  to  an  arc 
corresponding  to  that  part  of  the  work  which  it  grips,  and 
has  teeth  to  assist  in  obtaining  a  firm  "bite."  The  supple- 
mentary sliding  jaw  C  is  forced  into  position  by  the  set- 
screw  D,  thus  clamping  the  work  tightly  between  B  and  E. 
Wooden  supports  are  used  under  the  flange. 

In  the  foregoing  the  writer  has  tried  to  cover  the  majority 
of  conditions  commonly  met  with  in  chucking  problems,  and 
the  examples  illustrated  are  given  as  representative  methods 
which  doubtless  can  be  applied  to  nearly  all  operations  that 
may  be  required  in  the  general  course  of  manufacturing. 

•  *     * 

"ECONOMY   IN   TOOL   DESIGN" 

BY  JAMES  .McINTOBH* 

An  article  appeared  in  the  September  number  of  .Ma- 
ciii.vERV,  engineering  edition,  entitled  "Economy  in  Tool  De- 
sign," which  shows  two  milling  fixtures,  Pigs.  2  and  3,  to 
the  disadvantage  of  the  latter.  I  wish  to  defend  a  system 
introduced  by  me  in  1904.  Fig.  3  represents  good  practice  in 
the  rapid  production  of  duplicate  parts.  The  failure  of  the 
example  described  by  the  contributor  of  the  article  referred 
to  was  due  to  defects  in  design.  In  the  first  place,  it  is  foolish 
to  expect  a  thumb-screw  to  hold  six  pieces  firmly  in  position 
while  a  %-  by  1%-inch  slot  is  being  milled,  even  with  the 
finest  feed.  The  thumb-screw  will  inevitably  be  loosened  by 
the  vibration  and  general  action  of  the  cutter  teeth.  In  the 
second  place,  the  revolving  feature  is  needless  and  defective, 
being  an  addition  to  my  original  design  that  adds  to  the  cost 
and  invites  failure.  This  fixture  reduced  in  height,  without 
the  turntable  and  provided  with  V-blocks  embracing  the  part 
to  be  milled  by  the  shank,  would  have  been  successful.  It 
should  be  rigidly  secured  to  the  table  and  provided  with  a 
tongue  to  fit  the  table  slot.  The  first  section  filled  with  parts 
is  milled  while  the  second  section  is  being  loaded,  and  after 
the  cutters  have  passed  into  section  No.  2,  section  No.  1  may 
be  changed,  the  table  dropped  and  the  cut  set  for  section 
No.  1. 

The  defect  in  registering  mentioned  must  obviously  appear, 
inasmuch  as  the  slightest  degree  of  looseness  of  the  index 
pin  will  be  doubled,  because  of  the  short  distance  of  the  pin 
from  the  fixture  center,  compared  with  that  of  the  outside 
pieces  to  be  milled. 

The  satisfactory  fixture  Fig.  2  is  said  to  be  "expensive  but 
proved  to  be  an  accurate  and  rapid  producer."  Let  us  com- 
pare the  feed  travel  required  for  milling  with  both  jigs.  We 
will  take  twelve  pieces,  one  filling  of  Pig.  3,  and  the  same 
number  for  Fig.  2.  The  latter  jig  must  feed  3%  inches  to 
mill  one  piece,  this  distance  being  required  to  include  the 
entry  of  the  cutter.  To  mill  twelve  pieces,  the  feed  will  be 
40 1^  inches.  The  operator  must  stop  or  run  the  cutter  off 
the  job  twelve  times. 

The  feed  travel  required  for  the  jig  in  Pig.  3  is  only  10 '4 
inches — made  up  as  follows:  3%  inches  for  the  first  piece  and 
1%  inch  for  each  of  the  next  five  in  line,  or  10^4  inches  to 
cut  a  double  row,  or  twelve — six  in  a  row.  Hence  the  dis- 
carded jig  using  the  same  feed  is  evidently  four  times  faster 
by  feed  time  and  is  even  faster  because  the  feed  fixed  on 
sets  the  pace  of  the  operator.  This  is  not  the  case  with  the 
jig  shown  in  Fig.  2  any  more  than  with  a  standard  table  vise. 

•  •     • 

Metallic  sodium  hardens  lead  without  changing  its  color. 
Two  per  cent  of  sodium  will  harden  lead  so  that  it  will  ring 
when  struck;  a  larger  amount  causes  it  to  become  brittle. 
The  lead-sodium  alloy  is  sometimes  used  as  a  bearing  metal. 
One  of  the  bad  features  of  the  alloy  is  that  it  corrodes  rapidly 
in  damp  air  or  In  contact  with  water. 

•  Address:     3525  E.  72nd  St.,  S.   E.,  Clevel.ind,   Oblo. 
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BKIEK  AND  UONUISE  ANALYSIS  OK  THK  DIKKIUUL.TIE3  MKT  WITH  AND  THE  REMEDIES  TO  APPLY 

HY   B.   A,   LOP* 


I  In  Soptcnibor,  1906,  Maciiinkuy  published  a  data  sheet 
8uppI(>inont  entitled  "Diseases  of  Dynamos  and  Motors," 
whieli  gave  directions  for  overcoinlnR  the  difflculties  which 
are  met  with  in  the  operation  of  direct-current  electrical 
nuic-hinory.  This  data  sheet  somewhat  revised  was  later  re- 
published in  Maciiinkuy's  Reference  Book  No.  34,  "Care  and 
Repair  of  Dynamos  and  Motors."  Several  requests  have  been 
received  from  the  read(>rs  of  Machinery  asUing  that  similar 
directions  be  published  relating  to  alternating-current  ma- 
chinery, and  the  following  article  has  been  prepared  to  cover 
I  he  subject  in  a  concise  and  yet  complete  manner. — Editor.] 

In  treating  of  the  chief  troubles  of  alternating  current  ap- 
paratus, the  following  classes  of  machinery  will  be  dealt 
with:  (1)  alternators;  (2)  synchronous  motors;  (3)  induc- 
tion motors;  (4)  transformers;  (5)  synchronous  converters. 
Troubles  due  to  mechanical  causes,  such  as  heating  of  the 
bearings,  etc.,  will  not  be  considered  in  this  connection  as  the 
same  remedies  that  arc  given  in  the  matter  previously  pub- 
lished on  direct-current  machinery  apply  to  this  class  of 
apparatus  also. 

ALTERNATORS 

Practically  all  alternator  troubles  may  be  subdivided  into 
the  following:  Failure  to  generate;  excessive  heating;  poor 
voltage  regulation;    and  bad   parallel   operation. 

Failure  to  Generate 

The  failure  of  an  alternator  to  generate  is  very  often  due 
to  exciter  troubles,  and  it  is  therefore  essential  that  exciter 
failures  be  analyzed  in  detail.  Exciter  troubles  were  consid- 
ered in  the  data  sheet  supplement  previously  published 
under  the  heading  "Dynamos."  With  the  assumption  that  full 
exciter  voltage  is  applied  to  the  field  terminals,  the  failure 
of  an  alternator  to  generate  the  normal  terminal  voltage  at 
no  load  may  be  due  to  any  of  the  following  causes: 

Armature  winding  open  circuited. —  Failure  to  generate 
from  this  cause  can  only  occur  with  Y-connected  machines, 
while  for  the  delta-connected  machines  full  voltage  will  be 
obtained  across  all  terminals.  The  open  circuited  phase  can 
be  found  by  a  magneto  and  bell,  ringing  from  the  neutral  to 
each  of  the  terminals. 

Field  ivinding  open  circuited. —  This  is  the  most  general 
cause,  and  the  break  usually  occurs  in  the  connection  between 
the  coils. 

Field  coils  short  circuited.—  Sometimes  a  short  circuit  may 
take  place  between  adjacent  field  turns.  This  may  be  caused 
by  mechanical  injury,  or  by  high  induced  voltages  set  up  in 
the  field  winding,  if  the  circuit  is  suddenly  opened  without 
being  at  field  discharge  resistance.  A  short  circuit  eventually 
results  in  a  burnout.  A  resistance  test  should  be  taken  of  the 
field  winding  with  the  drop  across  each  individual  coil.  A 
short  circuited  pole  will  show  a  reduced  drop. 

Reversal  of  individual  field  coils. — This  may  occur  when 
reconnecting  disassembled  machines.  It  results  in  a  reduced 
terminal  voltage.  Tests  for  determining  if  coils  are  reversed 
can  readily  be  made  by  an  ordinary  compass. 

Excessive  Heating-  of  Field  Coils 
Generator  overloaded. — No  defect  of  machine.     Relieve  gen- 
erator of  part  of  the  load  before  the  consequent  overheating 
reaches  a  dangerous  point.     The  generator  may  also  become 
overloaded   due   to   incorrect   instrument   calibrations. 

Low  power  factor  of  load. — If  the  power  factor  of  the  load 
is  too  low,  the  field  distortion  due  to  armature  reaction  will 
increase,  thus  weakening  the  resultant  effective  field.  In- 
creased excitation,  followed  by  increased  heating,  is  there- 
fore required  in  order  to  maintain  the  voltage.  Generator 
can  only  carry  partial  load  when  the  power  factor  is  lower 
than  that  for  which  the  machine  is  designed. 
Operation  ielow  normal  speed. — In  this  case  the  field   ex- 
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citation  must  be  Increased  to  maintain  the  rated  voltage, 
which  may  result  In  excessive  heating  of  the  field  colls. 
Check   speed. 

Vjieralion  above  rated  voltage. — This  may  be  due  to  incor- 
rect voltmeter  readings,  or  intentionally  In  order  to  compen- 
sate for  excessive  voltage  drop.  It  can  only  be  obtained  by 
increasing  the  field  excitation  and  heating  may  result. 

Short  circuit  in  field  winding. — This  will  render  a  portion 
of  the  field  winding  inoperative  and  a  consequent  increase  In 
the  exciting  current  is  required  to  compensate  for  the  now 
smaller  number  of  effective  field  turns.  It  can  best  be 
located  by  resistance  measurement  of  the  field  system.  To 
guard  against  any  danger  of  an  internal  breakdown  of  the 
field  coils,  field  discharge  switches  with  resistances  should 
always  be  provided.  Where  this  has  not  been  done,  turn  in 
all  resistance  of  both  rheostats  before  opening  the  alternator 
field  switch. 

Excessive  Keating'  of  Armature  Iron 

The  causes  of  excessive  heating  of  the  armature  iron  are 
generally  the  same  as  those  causing  overheating  in  the  field 
coils,  as  previously  outlined,  i.e.,  overload,  low  power  factor 
of  load,  slow  speed,  operation  above  rated  voltage,  and  short 
circuit  in  field  winding. 

Excessive  Heating  due  to  Defective  Insulation  between  Stator 
Laminations 

This  will  result  in  energy  losses  with  consequent  heating 
due  to  hysteresis  and  eddy  currents.  Can  only  be  remedied 
by  rebuilding  the  core. 

Excessive  Heating  of  Armature  Coils 

Generator  overloaded. — May  be  due  to  incorrect  meter  read- 
ings, or  may  also  be  intentional. 

Conduction  of  heat  from  armature  iron. — Due  to  causes  re- 
ferred to  under  "Excessive  Heating  of  Armature  Iron." 

Open  circuit  in  one  phase. — This  occurs  only  with  delta- 
wound  armatures.  The  result  is  that  the  entire  load  is  placed 
on  the  remaining  two  phases,  thus  overloading  them  and 
causing  overheating.  An  open  circuit  can  be  tested  out  sim- 
ply by  a  magneto  and  bell,  or  by  applying  to  the  armature 
winding  a  low  voltage  with  an  ammeter  in  the  circuit,  com- 
paring the  results  for  the  different  phases. 

Grounding  of  one  phase. — With  Y-connected  windings  hav- 
ing a  grounded  neutral,  a  ground  in  any  one  phase  will  short 
circuit  part  of  the  winding.  With  delta  or  non-grounded 
Y-wound  windings  there  must  be  two  grounds  in  order  to 
make  a  short  circuit. 

Short  circuit  in  armature  coils. — This  will  sooner  or  later 
result  in  the  burning  out  of  the  short-circuited  coils,  due  to 
excessive  circulating  currents  therein.  The  overheating  of 
certain  coils  can  generally  be  detected  by  smoke  issuing 
therefrom  or  by  feeling  the  end  connections  with  the  hand. 
A  definite  method  to  detect  a  short  circuited  phase  is  by 
resistance  measurements.  This  is  readily  accomplished  with 
Y-connection  having  grounded  neutral,  and  involves  only  a 
comparison  of  the  resistances  of  the  three  phases,  from  the 
neutral  to  each  terminal.  With  delta-connection  or  Y-connec- 
tion with  insulated  neutral  it  becomes  necessary  to  measure 
the  resistance  of  two  phases  at  a  time  and  compare  the  re- 
sults, which  will  then  reveal  which  phase  is  short  circuited. 

Collector  rings. — Overheating  of  the  collector  rings  is  often 
caused  by  an  excessive  field  excitation,  the  same  as  over- 
heating of  the  field  coils.  This  cause  can  readily  be  detected 
by  inserting  an  ammeter  in  the  field  connection  and  meas- 
uring the  field  current.  Heating  of  collector  rings  may  also 
be  caused  by  excessive  brush  friction  due  to  too  high  brush- 
tension.  Incorrect  brush  alignment  or  dirty  collector  rings 
may  also  be  the  cause. 

Poor  Voltage  Regulation 

Low  poiver  factor. — A  poor  regulation  is  often  found  to  be 
caused  by  the  fact  that  a  highly  inductive  load  is  being  placed 
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on  the  machine,  which  lias  not  been  provided  for  in  the  de- 
sign of  the  machine  or  guaranteed.  If  the  load  cannot  be 
changed,  the  only  r(>niedies  are  to  redesign  the  alternator  or 
provide  synchronous  condensers  which  will  supply  the  mag- 
netizing current  for  the  inductive  load  and  thus  raise  the 
power  factor  of  the  load  at  the  generator. 

Alternator  speed  variations. — Variation  in  voltage  may  be 
caused  by  poor  speed  regulation  of  the  prime  movers,  due  to 
defective  governors. 

Exeiter  troubles. — A.  speed  variation  of  the  exciter  some- 
times causes  voltage  fluctuations,  especially  when  the  exciters 
are  direct-connected  to  the  main  generators  and  thus  subject 
to  the  speed  variations  of  the  latter  under  different  load 
conditions. 

Automatic  voltage  regulators. — Almost  all  plants  of  any 
importance  are  nowadays  provided  with  T.  A.  automatic 
voltage  regulators,  and,  if  so,  moderate  speed  variations  or 
load  changes  should  not  impair  the  regulation.  Troubles 
may,  however,  occur  with  the  regulator,  and  can  be  investi- 
gated as  follows: 

Should  the  regulator  fail  to  build  up  its  voltages,  see  that 
the  reversing  switches  are  thrown  to  the  extreme  position, 
either  up  or  down;  see  If  the  rheostat  shunt  circuit  switches 
are  closed  on  the  exciters  which  it  is  intended  to  run;  look 
for  improper   connections. 

Should  the  voltage  fall,  examine  the  rheostat  shunt  circuit 
connections  to  see  if  they  are  not  so  connected  as  to  short- 
circuit  the  exciter  field  instead  of  its  field  rheostat. 

If,  after  placing  the  regulator  in  service,  the  potential 
fluctuates  to  the  extent  of  several  volts,  proceed  as  follows: 

See  If  contact  screw-s  are  loose.  If  so,  they  should  be  prop- 
erly adjusted  and  set-screws  securely  tightened;  observe  both 
levers  at  the  points  where  the  core  stems  are  attached,  to  see 
that  there  is  no  friction  at  these  points. 

The  regulator  should  not  be  subjected  to  excessive  vibra- 
tions, such  as  might  be  the  case  when  it  is  mounted  on  iron 
brackets.  If  this  is  so,  some  rigid  support  should  be  provided 
to  overcome  the  vibration. 

The  dashpot  should  be  carefully  inspected  to  see  that  it  is 
actually  full  of  oil  to  within  %  inch  of  the  top;  the  dashpot 
should  also  be  examined  to  see  that  it  is  securely  attached  to 
the  supporting  posts;  the  dashpot  may  be  adjusted  for  too 
free  a  movement.  This  adjustment  should  be  made  as  free 
as  possible  without  causing  pumping  of  the  voltage  at 
no-load. 

Examine  cores  to  see  that  they  do  not  touch  the  inside  of 
the  magnet  spools. 

(Carefully  inspect  all  wiring,  also  look  for  flat  spots  on  the 
commutators,  loose  brushes,  or  any  other  poor  contact,  that 
might  cause  an   unsteady  voltage. 

If  there  is  an  error  in  the  voltage  from  no-load  to  full-load 
without  the  compensating  winding  in  circuit,  it  must  be  due 
to  improper  adjustment  of  the  alternating  current  magnet 
core. 

If,  after  the  load  has  become  steady  in  going  from  no-load 
to  full-load,  the  main  alternating  current  voltage  has  fallen 
off,  the  alternating  current  magnet  core  should  be  slightly 
lowered  until  the  voltage  is  the  same  at  full-load  as  at  no- 
load.  If  the  main  alternating  current  voltage  is  too  high,  the 
alternating  current  core  should  be  raised  slightly  to  over- 
come the  error  and  the  voltage  will  be  the  same  at  full-load 
as  at  no-load. 

If  there  is  excessive  arcing  at  the  relay  contacts,  check  the 
connections  of  the  rheostat  shunt  circuit  to  see  that  they  are 
properly  made,  and  that  the  rheostat  only  is  being  short 
circuited.  The  connections  of  the  condensers  should  be 
checked. 

Bad  Parallel  Operation 

lirsonance. — The  trouble  mostly  encountered  in  the  parallel 
operation  of  engine-driven  alternators  consists  in  a  tendency 
of  the  impressed  oscillations  or  impulses  to  coincide  with  the 
natural  periods  or  swing  of  the  alternator,  causing  reso- 
nance. This  trouble  can  often  be  overcome  by  the  attach- 
ment of  simple  dashpots  to  the  governors,  which  delay  the 
governor  sufficiently  to  prevent  the  troublesome  periodic  ac- 


tion and  uliicli  at  the  Kaine  time  do  not  prevent  sufficient 
promptness  in  governing. 

It  is  often  feasible  to  decrease  the  amplitude  of  the  oscilla- 
tions when  the  generators  are  rope-  or  belt-driven,  by  chang- 
ing the  length  of  the  drive.  The  rotor  displacement  can  be 
reduced  or  increased  by  providing  a  heavier  or  lighter  fly- 
wheel. The  natural  period  of  swing  of  the  alternator  can  be 
changed  and  resonance  avoided  by  increasing  or  reducing  the 
reactance  of  the  machine. 

With  gas-enginedriven  generators  it  is  customary  to  place 
aniortisseur  windings  in  the  pole  faces  to  act  as  an  additional 
drag  on  the  engine  to  prevent  displacement.  Sudden  tenden- 
cies to  change  in  speed  cause  currents  to  be  Induced  in  the 
low  resistance  bars  of  this  winding  which  produce  a  torque 
similar  to  that  of  a  s(iuirrel-cage  induction  motor  and  help 
out  the  flywheel  to  some  extent. 

Excessive  cross  currents. — Cross  currents  between  alterna- 
tors operating  in  parallel  may  be  either  wattless,  or  they  may 
represent  a  transfer  of  energy.  The  former  is  caused  by  a 
difference  in  the  excitation  or  voltage  of  the  two  machines, 
while  the  latter  is  caused  by  periodic  oscillations  of  the  gen- 
erators, this  being  generally  due  to  irregularities  in  the 
speed  of  the  prime  movers.  They  can  therefore  be  reduced 
by  improving  the  parallel  operation  as  previously  described. 

SYNCHRONOUS  MOTORS 
Excessive  Heating 

Excessive  heating  in  the  different  parts  of  a  synchronous 
motor  is  generally  caused  by  the  same  defects  as  for  alter- 
nators and  may  be  located  and  corrected  in  the  same  manner. 

Power  factor  correction. — Excessive  heating  is  very  often 
caused  when  the  field  excitation  of  the  motor  is  increased  for 
low  power  factor  correction,  in  order  that  the  motor  may 
draw  a  leading  current  and  compensate  for  heavy  inductive 
loads  in  other  parts  of  the  system.  Such  increased  excita- 
tion will  therefore  increase  the  total  armature  current,  slowly 
at  first,  but  thereafter  more  rapidly,  at  low^  leading  power 
factors.  Hence  over-excitation  should  be  kept  within  certain 
safe  limits,  both  as  to  its  effect  in  regard  to  the  armature  as 
well  as  the  field  heating. 

Open  field  circuit.— In  the  same  manner  as  an  increase  in 
the  field  excitation  causes  the  motor  to  draw  a  leading  cur- 
rent from  the  line,  a  decrease  in  the  normal  excitation  will 
cause  the  motor  to  draw  a  lagging  current  from  the  line,  thus 
also  increasing  the  total  armature  current  and  the  heating. 
It  becomes  important,  therefore,  with  synchronous  motors  to 
have  the  field  current  permanently  established. 

Voltage  too  low. — A  synchronous  motor  should  be  operated 
normally  at  its  rated  voltage,  as  a  reduction  in  voltage  means 
increased  current,  and  increased  heating  of  armature. 

Frequency  low. — Operation  at  normal  frequency  is  desirable, 
as  at  a  reduced  frequency  and  normal  voltage  the  iron  losses 
are  Increased  due  to  higher  density,  and  consequently  also 
the   heating. 

Wrong  polarity. — Since  the  winding  of  a  synchronous  mo- 
tor armature  is  in  series  all  the  way  around  the  circumfer- 
ence and  under  all  of  the  poles,  except  in  exceedingly  rare 
cases,  the  trouble  from  a  reversed  pole  is  not  very  serious. 
Everything  operates  fairly  satisfactorily,  the  only  trouble 
being  that  the  fields  require  more  current  than  they  should, 
to  make  up  for  the  pole  that  is  opposing  the  other  fields.  If, 
therefore,  excessive  field  current  is  required  for  the  minimum 
input  to  the  motor,  it  would  be  well  to  try  the  polarity  of  all 
the  spools,  using  a  compass  for  the  purpose. 
Difficulties  in  Startin« 

The  revolving  fields  of  most  synchronous  motors  have  anior- 
tisseur windings,  and  are  started  by  reducing  the  voltage  to 
the  armature  winding.  Failure  to  start  and  come  up  to 
synchronous  speed  may  be  due  either  to  faults  of  the  starting 
auxiliaries  or  to  the  motor. 

Open  circuit. — Difficulty  in  starting  may  be  caused  by  an 
open  circuit  in  one  of  the  lines  to  the  motor.  When  this 
happens,  a  polyphase  motor  beeonies  single  phase  and  is  not 
self  starting.  The  motor  will,  therefore,  stand  still  and  soon 
get  hot. 
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.\l>lili(d  voUiKjc  too  low. — The  starting  torque  of  a 
Bynchronous  motor  Is  proportional  to  the  s(|uaro  of  the  ap- 
plied voltnKe.  When,  therefore,  a  synchronous  motor  will 
not  start,  it  may  be  due  to  the  faet  that  the  voltaRe  on  the 
lino  is  pulled  down  below  the  value  necessary  for  startiuK. 
If  the  motor  is  provided  with  a  starting  compensator  It  may 
be  possible  to  re-connect  the  leads  and  thus  obtain  a  higher 
terminal  voltage.  Care,  however,  should  be  talvcn  that  the 
starting  current  docs  not  become  too  high. 

Imrcasi'd  jr'ution. — Difficulties  in  starting  may  be  caused 
by  an  Increase  in  the  static  friction,  due  to  bearings  being  too 
tight,  cutting  of  bearings,  belt  friction,  etc.  For  very  large 
motor-generator  sets  it  sometimes  becomes  necessary  to  re- 
duce the  bearing  friction  by  oil  pressure,  so  as  to  reduce  the 
current  drawn  from  the  line  during  starting. 

Field  excited. — If  the  field  is  on,  most  synchronous  motors 
will  not  start  at  all. 

Incorrect  design  of  stnrtincj  winding. — It  sometimes  hap- 
pens that  the  manufacturer  has  not  been  properly  informed 
as  to  the  true  operating  conditions,  and  that  the  proper  start- 
ing winding  has  not  been  furnished.  A  motor  driving  a  gen- 
erator will,  for  example,  require  a  high  starting  torque  com- 
pared to  the  pull-in  torque,  while  for  a  motor  driving  a  fan 
or  centrifugal  pump  the  reverse  will  be  the  case.  A  motor 
with  a  high-resistance  starting  winding  will  have  a  high 
starting  torque,  but  at  the  same  time  such  a  winding  in- 
creases the  motor  slip  and  may  prevent  the  motor  from  pull- 
ing into  synchronism  if  the  load  at  this  point  is  high.  Such 
a  condition  would  require  a  low-resistance  starting  winding. 
Synchronous  Speed 
All  synchronous  motors  must  have  92  to  96  per  cent  syn- 
chronism, depending  somewhat  on  the  flywheel  effect  of  the 
load,  before  the  field  excitation  can  be  put  on.  If  the  excitation  is 
applied  below  this  speed  the  motor  fails  to  pull  into  synchron- 
ism and  either  shuts  down  entirely  or  runs  along  at  a  reduced 
speed,  taking  a  heavy  fluctuating  current.  In  some  cases 
additional  torque  near  synchronism  can  be  obtained  by  short 
circuiting  the  field  winding  through  the  field  rheostat.  This 
has  the  effect  of  reducing  the  resistance  of  the  motor  wind- 
ing to  some  extent  and  causing  the  motor  to  have  less  slip 
with  a  given  load.  The  gain  from  this  source  is  small,  how- 
ever, in  most  cases,  as  the  self-inductance  of  the  field  winding 
is  so  high  as  to  allow  very  little  current  to  flow,  even  if  the 
field  is  dead  short  circuited,  so  that  the  total  effective  re- 
sistance of  the  rotor  winding  is  not  materially  reduced.  In 
some  cases,  where  the  torque  is  nearly  sufficient,  however, 
enough  may  be  gained  to  take  care  of  the  conditions.  If  the 
field  Is  short  circuited  before  the  motor  is  started,  there  will 
be  a  reduction  in  starting  torque  and  an  increase  in  current 
from  the  line,  so  that,  if  this  method  is  resorted  to,  arrange- 
ments should  be  made  to  short  circuit  the  field  after  the 
motor  has  come  to  constant  speed. 

It  often  occurs,  when  the  motor  has  reached  synchronous 
speed  and  the  direct  current  excitation  has  not  been  previ- 
ously applied,  that  when  it  is  excited  by  direct  current, 
the  poles  will  not  be  in  the  proper  position  relative  to  the 
stator  conductors.  If  the  direct  current  excitation  is  increased 
sufficiently,  the  rotor  will  "slip  a  pole,"  and  then,  the  poles 
being  in  the  proper  relative  position,  the  rotor  will  lock  into 
synchronism.  This  method  of  forcing  the  rotor  to  "slip  a 
pole"  may  cause  excessive  currents  to  flow  in  the  armature 
conductors,  as  it  tends  to  lessen  the  flux  to  the  stator  mag- 
netizing currents,  which  generate  the  counter  electro-motive 
forces.  However,  this  condition  may  be  prevented  and  the 
desired  results  obtained  by  either  reversing  the  polarity  of 
.  the  applied  excitation,  by  slightly  loading  the  machine  me- 
chanically, or  by  disconnecting  the  motor  from  the  supply. 
There  is,  of  course,  an  even  chance  that  the  same  polarity 
may  be  in  the  same  relative  position  to  the  stator  conductors. 

Incorrect  Connections 
Incorrect  connections  usually   manifest  themselves   by   un- 
balanced entering  currents  and  by  the  fact  that  the  starting 
torque  is  very  much  less  than  it  should  be,  or  perhaps  neg- 
ligible.   The  circuits  should  be  traced  out  and  the  connections 


remade  until  the  throe  entering  currents  in  the  case;  of  three- 
phase,  or  the  two  entering  currents  in  llie  case  of  two-phase, 
agree  approximately.  It  should  be  noted  that  these  currents 
do  not  agree  (!ven  with  correct  connection  when  the  armature 
is  standing  still.  The  reading  should  be  taken  with  the  arma- 
tur(>  r(!V()lving  slowly,  mechanically,  which,  with  the  proper 
connection,  should  avei-age  up  the  entering  currents. 

Failure  of  Motor  to  Develop  Pull  Load  Torque 
The  failure  of  a  motor  to  develop  full  load  torque  after  hav- 
ing attained  synchronous  speed  Is  duo  entirely  to  failure  of 
excitation. 

Exciter  failure. — The  exciter  should  be  Inspected  as  to 
whether  it  is  operating  satisfactorily. 

Open  circuit. — This  may  be  the  case  either  In  the  leads 
between  the  exciter  and  the  motor  field,  or  In  the  connections 
between  the  field  coils.  The  majority  of  the  troubles  of  this 
nature  are  generally  to  be  found  in  the  coils  themselves.  In 
starting  a  synchronous  motor,  a  transformer  action  exists 
between  the  armature  winding  and  the  field  winding,  the 
comparatively  large  number  of  turns  on  the  field  causing  a 
high  voltage  to  be  induced  in  the  field  windings,  resulting  in 
a  breakdown  of  the  same.  A  field  discharge  switch  and  re- 
sistance should  therefore  always  be  provided  with  synchron- 
ous  motors. 

Motor  Stops  under  Maximum  Load 
The  maximum  torque  of  a  synchronous  motor  is  in  propor- 
tion to  the  square  of  the  voltage  and  over-excitation  of  the 
field  will  also  increase  it  to  some  extent.  If  the  motor,  how- 
ever, breaks  down  from  excess  of  load  it  will  not  recover  when 
the  load  is  removed,  as  will  the  induction  motor,  but  it  is 
necessary  to  remove  the  field  excitation  and  start  up  in  the 
regular  way. 

Hunting- 
When  synchronous  motors  are  operating  in  parallel  under 
normal  conditions,  periodic  variations  in  motive  power  or 
load  may  cause  the  machines  to  oscillate  in  speed.  These 
oscillations,  unless  opposed  in  some  manner,  may  become 
more  and  more  aggravated,  until  the  machines  either 
"fall  out  of  step"  or  serious  line  surges  occur.  One  of 
the  most  valuable  features  of  the  amortisseur  winding  is  its 
tendency  to  prevent  these  oscillations.  When  the  machine  is 
retarded  or  accelerated,  the  bars  of  the  winding  are  cut  by 
the  flux.  The  cutting  of  the  flux  produces  energy  currents  in 
the  bars  which  tend  to  dampen  out  these  oscillations.  The 
energy  that  would  otherwise  be  expended  in  retarding  or 
accelerating  the  motor  is  thus  absorbed  and  dissipated. 

INDUCTION  MOTORS 
Failure  to  Start 

No  voltage. — No  voltage  at  the  motor  terminals  may  be 
due  to  blown  fuses  or  breaks  in  the  connections  to  the  motor. 
See  also  "Defects  in  Starting  Compensator." 

Low  voltage. — Low  voltage  is  the  most  frequent  external 
trouble  causing  a  motor  to  refuse  to  start.  Since  the  torque 
of  an  induction  motor  is  proportional  to  the  square  of  the 
applied  voltage,  a  reduction  in  the  applied  voltage  has  a  very 
great  effect  upon  the  starting  torque.  A  low  applied  voltage 
may  be  due  to  several  causes.  The  motor  leads  may  be  con- 
nected to  too  low  a  voltage  tap  on  the  compensator  or  the 
voltage  drop  in  tlie  supply  circuit  may  be  excessive.  In  test- 
ing for  low  voltage,  measure  the  voltage  at  the  motor  ter- 
minals as  soon  as  the  motor  is  thrown  on  the  line.  Although 
the  no-load  voltage  may  be  all  right  when  the  motor  is 
thrown  on  the  line,  the  heavy  starting  current  taken  may 
pull  the  voltage  down  too  low,  if  there  is  not  carrying  ca- 
pacity enough  in  the  transformer  windings  and  the  line.  In 
considering  the  sizes  of  transformers  and  lines  for  induction 
motors,  allowance  must  be  made  for  the  excess  in  starting 
current  as  compared  to  the  running  current. 

One  phase  of  stator  open  circuited. — Reading  of  current 
can  be  obtained  only  in  two  legs  of  the  three-phase  leads  if 
the  motor  is  Y-wound  and  the  motor  will  not  start  by  itself. 
In  the  case  of  a  three-phase  delta-wound  motor,  an  open  cir- 
cuit in  one  phase  will  result  in  an  open  circuited  delta,  ex- 
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cited  with  tlirce-pliaso  current.  Sucli  a  winding  will  produce 
a  rotating  magnetic  field  and  consequently  develop  a  starting 
torque,  although  of  smaller  value  than  the  normal  three-phase 
torque.  If,  therefore,  the  normal  starting  torque  is  just  suf- 
ficient to  start  the  load,  the  motor  will  most  likely  refuse  to 
start  when  suffering  from  this  defect. 

One  phase  of  stator  reversed. — The  motor  will  have  a 
greatly  reduced  torque  and  probably  will  not  start  with  any 
load. 

All  phfisen  of  rotor  open  circuited. — Motor  will  not  start,  and 
the  current  taken  is  the  exciting  or  no-load  current.  This 
trouble  can  be  distinguished  from  blown  fuses  and  open  cir- 
cuits in  the  stator  and  leads  by  connecting  an  ammeter  in 
the  line;  if  it  shows  current  flowing  in  each  of  the  phases, 
the  trouble  is  in  the  rotor.  If  there  were  open  circuits  in  the 
stator  or  in  the  leads,  no  current  would  flow  in  the  affected 
lead. 

One  phase  of  rotor  open  circuited. — Running  light,  the  cur- 
rent taken  in  the  three  lines  will  be  practically  balanced,  but 
the  motor  in  starting  has  a  decided  tendency  to  remain  at 
half  synchronous  speed. 

Defects  in  starting  compensator. — When  a  motor  will  not 
start,  having  been  connected  to  a  compensator,  the  cause  may 
be  entirely  in  the  compensator.  This  may  have  become  open- 
circuited,  due  to  a  flash  within.  The  compensator  switch 
may  have  become  deranged,  so  that  it  will  not  close,  or  a 
connection  within  the  compensator  may  have  become 
loosened.  Possibly  when  a  motor  will  not  start  when  con- 
nected to  a  compensator  just  put  into  use,  a  secondary  coil 
may  be  bucked  against  another  secondary  coil  within  the 
compensator,  so  that  no  voltage  is  produced  by  the  compensa- 
tor at  the  motor.  This  results  in  no  particular  heating 
which  would  account  for  the  motor  not  starting.  An  am- 
meter in  the  motor  leads  would  show  the  absence  of  current, 
or  a  voltmeter  the  absence  of  voltage  between  the  lines. 

Starting  resistance  too  high. — A  few  tests  may  be  made  in 
short-circuiting  some  of  the  units  in  the  starting  resistance. 

Controller  troubles. — The  motor  will  sometimes  run  one 
way  and  refuse  to  start  in  the  other  direction.  The  cause 
of  this  is  that  the  contacts  on  the  primary  drum  touch  in  one 
position,  but  fail  to  make  contact  when  thrown  to  the 
other  position.  If  the  motor  will  not  start  in  either  direction 
and  the  fuses  are  all  right,  set  the  controller  on  the  first 
notch  and  pull  out  the  fuses  one  at  a  time,  leaving  the  two 
fuses  of  one  phase  in  each  time.  If  the  motor  hums  loudly 
on  each  phase,  the  primary  connections  are  all  right,  and  the 
trouble  must  be  looked  for  either  in  the  secondary  drum 
contacts,  the  collector  rings  or  the  wiring. 

Excessive  load  at  starting. — This  is  often  the  case  and  can 
only  be  remedied  by  removing  some  of  the  load.  Excessive 
bearing  friction  or  too  tight  belts  may  often  be  the  cause  of 
this  trouble. 

Excessive  Current  at  Starting 

Voltage  too  high.— It  is  often  found  that  a  motor  is  con- 
nected to  a  compensator  in  such  a  way  that  the  applied  volt- 
age is  too  high,  resulting  in  an  excessive  starting  current. 
Compensators  are  usually  supplied  with  various  taps,  and  one 
should  be  chosen  which  produces  the  least  disturbance  on 
the  line,  giving  at  the  same  time  the  desired  starting  torque 
on  the  motor. 

Wro7ig  connections. — Sometimes  a  mistake  in  connection 
is  made  on  the  compensator  so  that  full  voltage  is  used  at 
starting  and  the  lower  voltage  after  throwing  over  the  switch. 
Thus  the  motor  at  starting  takes  excessive  current,  and,  since 
the  maximum  output  is  in  proportion  to  the  square  of  the 
voltage,  the  motor  capacity  is  much  reduced  when  it  is  ap- 
parently running  on  the  operating  position. 

Overheating-  and  Failure  to  Carry  Load 
Voltage  too  low. — Since  the  torque  is  proportional  to  the 

square  of  the  voltage  it  can  be  seen  that  lowering  the  voltage 

has  a  positive  effect  upon  the  ability  of  the  motor  to  carry 

load,  and  may  be  the  cause  of  its  stopping. 
Overload. — The  load  put  on  the  motor  may  be  more  than 

the   designed  maximum  output.     lOxcessive   bearing   friction 


or  worn  beariiiK-s  may  also  be  the  cause  for  overloading.  For 
some  reason  the  bearings  may  have  become  worn,  so  that  the 
air-gap  at  the  bottom  has  gradually  so  reduced  that  the  rotor 
commences  to  rub  on  the  stator.  The  friction  may  then  be- 
come so  great  that  the  load  represented  by  it  is  more  than  the 
motor  can  carry,  with  the  result  that  it  shuts  down. 

7*00  frequent  starting. — On  account  of  the  increased  current 
required,  a  motor  should  not  be  started  too  often,  as  this  may 
cause  overheating. 

Speed  too  low. — With  variable  speed  motors  It  is  often 
found  that  full  load  is  carried  on  the  motor  at  reduced  speeds. 
This  will  cause  an  overheating  of  the  motor  unless  it  is  spe- 
cially designed  for  this  service. 

One  phase  of  stator  open  circuited. — In  this  case  the  motor 
will  continue  to  operate  single  phase,  with  a  pronounced  lack 
of  power. 

Short  circuit  in  stator. — A  short  circuited  coil  in  the  stator 
will  cause  it  to  buzz  and  hum,  and  if  the  motor  is  run  for  any 
length  of  time  the  coil  will  overheat  and  smoke. 

Open  circuit  in  Y-connected  rotor. — This  usually  manifests 
itself  by  overheating,  and  if  the  motor  is  running  under  load, 
the  speed  will  drop  considerably,  on  account  of  the  fact  that 
the  rotor  is  running  on  single  phase,  so  that  only  a  portion 
of  its  winding  is  operative. 

Sliort  circuit  in  rotor  winding. — This  will  cause  an  over- 
heating of  the  rotor,  and  the  short  circuits  are  generally 
caused  by  the  winding  being  grounded  in  two  places. 

Unbalanced  voltages.— ^The  maximum  output  can  be  seri- 
ously affected  by  the  fact  that  the  voltages  applied  to  the 
motor  are  not  equal  in  amount. 

Changed  voltage. — If  a  standard  induction  motor  is  run  on 
a  changed  voltage,  the  heating  will  vary  in  accordance  with 
the  losses.  The  copper  losses  being  greater  than  the  core  loss 
results  in  increased  heating  at  reduced  voltage,  when  operat- 
ing with  the  same  horsepower  output. 

Variation  of  frequency. — An  increase  in  the  frequency  re- 
sults in  a  considerable  reduction  in  the  maximum  load  which 
an  induction  motor  can  carry. 

Sparkiny 
The  cause  of  sparking  of  the  collector  ring  brushes  with 
phase-wound  induction  motors  is  generally  the  high  cur- 
rent density  therein,  caused  by  an  excessive  overload.  This 
furthermore  causes  the  collector  rings  to  become  pitted,  and 
the  brushes  to  wear  away  rapidly.  Excessive  brush  pressure 
may  also  cause  overheating  of  the  collector  rings. 

Vibration 
Vibration  may  be  due  to  mechanical  unbalancing,  but 
this  occurs  chiefly  in  high-speed  machines  and  is,  as  a  gen- 
eral rule,  easily  detected.  Loose  parts  are  also  often  respon- 
sible for  this  defect.  When  due  to  an  unbalancing  of  mag- 
netic pull  caused  by  a  combination  of  faulty  air-gap  and  ec- 
centricity of  rotor  circumference,  it  may  in  some  cases  be 
remedied  by  the  adoption  of  a  multiple  wound  stator.  It  can 
always  be  improved  by  the  proper  adjustment  of  the  air-gap 
by  "truing  up"  the  rotor. 

The  introduction  of  the  motor  truck  has  added  a  new 
vehicle  for  pleasure  as  well  as  business.  Motor  trucks  are 
finding  favor  with  parties  bent  on  straw  rides,  outings,  moon- 
light excursions,  etc.  Motor  truckmen  in  some  places  are 
able  to  add  substantially  to  their  incomes  from  these  sources. 
The  motor  truck  may  be  used  all  day  for  hauling  goods  and 
all  night,  if  need  be,  for  lighter  pursuits  with  no  detriment  to 
its  "health,"  provided  ordinary  care  is  bestowed  on  upkeep. 
A  two-ton  truck  can  comfortably  seat  eighteen  or  twenty 
people  and  carry  them  at  a  rate  of  ten  or  twelve  miles  an 
hour,  and  a  trip  of  twenty  miles  into  the  country  and  return 
•lan  be  easily  accomplished  in  five  hours.  A  charge  of  a  dollar 
a  head  yields  good  pay  for  the  service. 
•     •     * 

A  hard  solder  of  low  fusing  point  that  is  used  extensively 
by  one  of  the  largest  electrical  companies,  is  composed  of 
34.36  per  cent  copper;  49.24  per  cent  silver;  and  16.40  per 
cent  zinc.     Borax  is  used  as  a  flux. 
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HOMK  KXAMIM.KS  OK  WORK  DONK  UY  HTUDKNTH  IN  THE  ANT1FODB8 
HY  JOHN  I'UlUDlIi;* 


UcailiTs  oi  Miuk  Tuain's  "A  Tramp  Abroad"  no  longt-r 
labor  uiuli'r  lUr  ilclusioii  that  Now  Zealand  Ih  sonunvhcrc 
close  to  Australia  and  tliat  you  cross  to  It  by  a  bridge. 
Anothor  dolusion  wlilch  is  not  (luitc  dispelled,  however,  is 
that  New  Zealand  is  a  new  country,  iiiliabited  by  savages 
and  backwoodsmen,  among  whom  the  industrial  problems  of 
the   older  countries   are   unknown.      New    Zealand   has   indus- 


to  gain  great  manipulative  skill.  Neither,  on  account  of  the 
number  who  are  receiving  instruction  at  one  time,  can  each 
individtial  be  given  as  much  attention  as  would  be  benelictial. 
The  cost  of  the  classes  would  be  regarded  as  prohibitive  if 
the  numbers  were  kept  low  enough  to  admit  of  this.  But  we 
lind  apprentices  coming  to  us  in  order  to  learn  processes 
which   they   are  afforded   no   opportunity  of   learning  in   the 


Fig.   1.     Examples  of  Students'  Work  in 
Toolmaking 

trial  problems  of  the  same  kind  that 
afflict  older  countries,  and  is  trying  to 
solve  them  in  much  the  same  way,  i.  c. 
by  the  erection  and  equipment  of  tech- 
nical schools  and  colleges,  where  special 
education  is  given  to  young  people  of 
both  sexes  to  fit  them  for  various  trades 
and  professions. 

It  is  the  purpose  of  this  article  to  deal 
■with  the  practical  workshop  instruction 
given  in  the  Christchurch  Technical  Col- 
lege to  youths  who  propose  to  follow  the 
engineering  or  machinist  trade.  In  addi- 
tion to  the  work  to  be  described,  day 
school  pupils  receive  instruction  in  pat- 
ternmaking  and  blacksmitliing.  Frc  «■ 
evening  pupils  take  one  lesson  of  two 
hours  per  week  in  the  workshop  and  are 
also  required  to  talie  two  other  subjects 
per  week  in  the  classroom.  These  sub- 
jects comprise  English,  shop  mathematics. 


Fig,  2.     Orindstone  Frame  made  in  Wood- 
working Shop 


Fig.  4.     Small   Steam   Engine   built   by   Students 


Fig.    3.     Grinder  Head  built  in  a  New  Zealand 
School  Workshop 

worksliop  wliere  they  are  employed. 
Some  are  being  kept  entirely  on  fitters' 
work  and  wish  to  gain  some  familiarity 
with  machines.  Some  are  getting  plenty 
of  practice  in  plain  turning  and  boring 
and  would  like  to  learn  to  cut  screw 
threads  or  turn  and  bore  tapers.  Some 
have  devices  of  their  own  which  they 
wish  to  perfect,  and  if  these  appear  to 
be  practical,  every  facility  is  afforded  for 
bringing  them  to  a  successful  issue.  The 
writer  is  of  the  opinion  that  the  value 
of  any  exercise  depends  greatly  on  the 
interest  it  excites  in  the  student.  For 
this  reason  the  mere  fact  of  a  student 
wishing  to  devise  and  construct  any  tool 
or  apparatus  is  a  good  reason  for  allow- 
ing him  to  do  it.  If,  in  addition,  a  class 
of  workmanship  suitable  for  the  project 
is  insisted  on,  considerable  educational 
value  is  secured. 
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Fig.   5.     Examples  of  Lathe  and  Vise  Work 


Fig.  6.     Lathe   Heads   built   by   Students 


Fig.  7.     Fixture   made  for   planing  Lathe  Heads 


mechanics  and  mechanical  drawing.  As  regards  practical  In- 
struction given  In  the  workshop  to  evening  students,  who  are 
mostly  apprentices  to  the  machinist  trade,  it  ought  to  be 
remembered  that  the  whole  time  actually  available  In  one  year 
amounts  to  only  seventy  hours,  or  less  than  a  fortnight's  full 
time  in  a  shop.  When  this  fact  Is  kept  in  mind,  an  unpreju- 
diced observer  will  probably  admit  that  the  majority  make 
surprising  progress. 

We  do  not  claim  that  in  such  a  length  of  time  we  are  able 
to  give  instruction  in  a  great  variety  of  processes  nor  can  we 
allow  the  student  to  spend  sufficient  time  on  any  one  process 


Technical    College,    Christchurch,    New    Zealand. 


It  is  a  striking  fact  that  the  founders  of  the  most  success- 
ful engineering  firms  of  the  world  have  started  in  life  as 
fine  ingenious  workmen.  Their  chief  characteristic  has  been 
a  love  of  working  with  and  thinking  about  the  tools  and  ma- 
chines which  they  so  successfully  produced.  In  general,  their 
purely  scholastic  attainments  have  rarely  been  worth  record- 
ing. Dr.  Smiles  in  his  Introduction  to  the  life  of  Brlndley 
observes  In  this  connection:  "Nor  did  any  of  the  great  me- 
chanics who  have  since  Invented  tools,  engines,  and  machines, 
belong  to  the  educated  classes.  They  received  no  college  edu- 
cation. Some  of  them  could  scarcely  write  their  own  names. 
But  where  learning  failed  natural  genius  triumphed.     These 
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men  Kiitliert'd  tlioir  i)ractical  knowledge  in  the  workshop  or 
acciuircd  it  in  manual  labor.  They  rose  to  celebrity  chiefly 
through  their  habits  of  observation,  their  powers  of  dis- 
crimination, their  constant  self  improvement,  and  tlieir 
patient  industry." 

The  writer  quotes  the  preceding  to  emphasize  the  import- 
ance of  the  workshop  as  a  training  school  for  mechanics,  not 
with  the  view  of  depreciating  theoretical  training.  The  great 
mechanics  mentioned  by  Smiles  would  no  doubt  have  been 
still  greater  mechanics  if  they  had  had  a  college  education, 
unless  that  education  had  been  of  such  a  nature  as  to  paralyze 
their  natural  powers.  Again,  it  should  not  be  the  purpose  of 
such  a  school  as  this  merely  to  produce  skillful  submissive 
drudges  to  be  employed  by  the  employing  class.  If  it  does 
not  tend  to  develop  intelligent,  resourceful  men,  who  are 
well  informed  regarding  matters  related  to  their  trades,  the 
work  of  the  school  can  hardly  be  called  complete.  It  is  to  be 
regretted  that  many  employers  simply  demand  a  supply  of 
human  machines,  possessing  all  the  gifts  and  none  of  the 
failings  of  the  human  family,  and  because  they  do  not  often 
get  them  they  talk  loudly  of  Inefficiency.  If  you  look  up  past 
records    of   the    engineering   profession    back    to    the    davs   of 


those  heads.  Kor  planing  the  heads,  the  fixture  shown  In 
Fig.  7  was  made.  The  heads  arc  located  in  this  fixture  by  a 
recess  in  a  clamp  member  which  fits  over  the  bearing  boss 
at  each  end  of  the  head.  A  cylinder  which  serves  to  align  the 
bearings  with  the  tongue  on  the  base  of  the  headstock  is 
shown  on  the  table.  The  head  is  tightened  up  in  the  fixture 
by  set-screws  at  the  end,  and  a  set-screw  at  the  top  of  the 
fixture  serves  to  take  up  side  play.  The  top  of  the  fixture  is 
used  to  adjust  the  tool  for  height,  and  the  width  and  location 
of  the  tongue  is  found  by  one  or  two  metal  gages. 

Fig.  8  shows  a  fixture  that  was  made  for  use  on  one  of  our 
lathes  on  which  the  heads  were  bored.  This  fixture  is 
clamped  in  the  cross-slide  groove,  the  heads  being  scraped  to 
fit  the  slot  in  the  fixture.  This  rig  is  easy  to  set  up  when 
wanted.  The  boring-bars  shown  beside  it  were  also  made  by 
students  and  afforded  good  practice  in  filing  slots  and  fitting, 
as  well  as  hardening  and  tempering  the  cutter.s. 

A  surface  gage  designed  by  the  writer  for  boys  to  make  Is 
shown  in  Fig.  9.  The  fine  adjustment  is  obtained  through 
the  spring.  The  making  and  tempering  of  this  spring,  forg- 
ing the  small  bracket  for  the  clamping  head,  and  fitting  and 
riveting  it  affords  quite  a  variety  of  exercises.     Many  credit- 


Fig.   8.     Fixture  made  for  boring  Lathe  Head 


Fig.    9.     Surface   Gage   made  by  Students 


Fig.  10.     Shear  built  entirely  by  Students 


Boulton  and  Watt,  you  will  find  that  the  most  notable  char- 
acteristic of  the  workman  has  been  his  inefficiency. 

Many  boys  who  go  through  the  engineering  course  in  the 
day  school  do  not  take  up  that  profession  on  leaving.  While 
some  might  claim  that  the  special  training  they  have  received 
has  therefore  been  wasted,  many  educational  authorities 
maintain  that  it  is  precisely  those  who  do  not  intend  to 
follow  engineering  work  who  derive  the  most  benefit  in  after 
life  from  such  a  course  of  study.  The  writer  finds  that  better 
work  is  generally  done  by  day  school  boys  than  by  older  lads 
in  the  evening  classes  who  are  engaged  as  apprentices  with 
the  various  engineering  firms  in  the  city.  This  is  no  doubt 
owing  to  the  class  of  work  that  is  given  to  the  apprentices  in 
the  shops,  and  the  scramble  for  quantity  of  output.  Most  of 
the  work  shown  in  the  accompanying  illustrations  has  been 
done  by  day  school  boys. 

Fig.  1  shows  a  set  of  exercises  (mostly  hand  tools)  made 
by  day  school  boys  during  a  two  years'  course.  Each  boy  in 
addition  to  making  these  tools  will  have  done  a  considerable 
amount  of  lathe  work  on  jobs  for  school  use.  Examples  of 
the  latter  kind  may  be  seen  in  Figs.  2,  3,  4  and  10,  which 
show  a  grindstone  stand,  a  grinder  head,  a  steam  engine  and 
a  shear,  which  have  been  entirely  made  by  students.  The 
grindstone  frame  was  made  by  boys  in  the  building  class. 
Water  is  applied  to  the  stone  by  depressing  the  foot  lever, 
which  raises  a  pan  till  the  water  reaches  the  stone.  Fig.  5 
shows  various  samples  of  lathe  and  vise  work.  When  a  stu- 
dent has  learned  to  cut  screw  threads  on  a  practice  piece,  he 
generally  makes  something  of  actual  use,  as  indicated  by  the 
screw  jack,  vise  screw,  threaded  mandrels,  etc.  The  screw 
shown  to  the  left  of  the  picture  is  for  a  hand  drilling  ma- 
chine and  has  a  hole  bored  through  its  length  by  the  aid  of 
the  center  rest.  Several  counterbores  and  boring  tool  holders 
like  the  ones  shown  have  been  made  by  the  students. 

Fig.  6  shows  a  pair  of  lathe  heads  for  wood-turning,  of 
which  several  sets  have  been  made  for  use  in  the  school. 
Several  special  fixtures  and  tools  were  made  for  producing 


able  tools  of  this  type  have  been  made,  though  the  style 
shown  in  the  group  in  Fig.  1  is  perhaps  more  serviceable. 
Up  to  the  present  time,  we  have  not  had  a  milling  machine, 
but  now  a  No.  1  B.  &  S.  universal  is  being  installed  as  well 
as  a  Norton  cutter  and  reamer  grinder. 
*     *     * 

ARE    IRON    AND    STEEL    CHIPS 
COMBUSTIBLE  ? 

BY  JOHN  A.  ORAHAM* 

I  read  with  interest  the  description  of  a  burning  pile  of 
steel  chips  in  the  October  number  of  Maciii.nkhy,  but  I  do  not 
agree  with  the  writer's  statement  that  the  steel  burned.  It 
was  stated  in  the  article  that  the  chips  were  passed  through 
a  centrifugal  separator  to  remove  the  oil,  but  it  must  be 
remembered  that  this  operation  removes  only  the  excess  oil, 
and  that  the  chips  on  leaving  the  machine  are  by  no  means 
absolutely  dry;  there  is  still  a  very  thin  film  of  oil  remain- 
ing on  them. 

Bearing  this  fact  in  mind  and  the  fact  that  the  chips  are 
very  finely  divided,  it  will  be  understood  that  the  amount  of 
oil  contained  in  a  large  pile  of  chips  is  considerable,  and  on 
account  of  the  porosity  of  the  mass  it  will  contain  almost 
sufficient  air  to  provide  for  the  complete  combustion  of  the 
oil.  The  sinking  of  the  pile  was  no  doubt  caused  by  the 
crushing  of  the  spiral  or  tube-like  form  of  the  chips,  which 
naturally  followed  when  the  mass  became  heated. 

Another  point  not  to  be  overlooked  is  the  fact  that  iron, 
when  burning,  absorbs  oxygen;  56  pounds  of  iron  requires  24 
pounds  of  oxygen  to  form  80  pounds  of  ferric  oxide.  This 
reaction  is  accompanied  by  a  large  increase  in  volume.  What 
would  Mr.  Rushmore  think  if  he  saw  that  pile  of  chips  not 
only  "burning"  but  increasing  In  size  as  it  burned?  Inas- 
much as  he  docs  not  state  that  he  found  any  iron  oxide  after 
the  fire,  it  is  evident  to  me  that  it  was  not  the  iron  that 
burned  but  the  oil  adhering  to  the  chips. 
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In  Fig.  52  is  isliown  a  cross  sectional  view  of  wliat  is  luiown 
as  a  standard-traverse  unbalanced  expansion  joint  of  the 
slip  typo,  and  Fig.  53  shows  what  is  known  as  a  balanced 
expansion  joint  of  the  slip  type.  These  expansion  joints 
arc  manufactured  by  the  Pittsburg  Valve  Foundry  &  Con- 
struction Co.  and  are  made  In  all  sizes  to  match  standard 
steam  pipes  up  to  24  inches  in  diameter,  and  for  working 
steam  pressures  up  to  250  pounds  per  square  inch. 

The  expansion  joint  shown  in  Fig.  52  is  known  as  an 
unbalanced  joint  because  the  steam  pressure  is  unbalanced 
and  acts  at  each  end  of  the  joint  in  a  direction  opposite  to 
the  arrows  X  and  y,  tending  to  pull  the  joint  apart  and 
separate  sleeve  B  and  hub  C.  In  order  to  prevent  the  joint 
from  being  pulled  apart  by  the  steam  pressure,  bolts  E  are 
attached  to  hub  A  and  allowed  to  slide  freely  through  holes 
drilled  in  the  flanges  of  hub  C  and  gland  D  as  indicated.  A 
nut  on  the  end  of  each  bolt  prevents  the  joint  from  being 
pulled  apart  under  pressure.  This  type  of  expansion  joint 
consists  simply  of  a  cast-iron  hub  A  into  which  is  screwed  a 


provide  for  the  passage  of  the  steam  from  one  section  of  the 
(expansion  joint  to  the  other  depending  upon  the  direction  of 
the  steam  flow. 

With  this  type  of  expansion  joint  there  is  less  danger  of 
the  sleeve  binding  in  the  joint  than  there  is  with  the  unbal- 
anced type  shown  in  Fig.  52. 

Slip  expansion  joints  are  sometimes  used  for  high  pressure 
work  where  sufl^cient  space  is  not  available  to  accommodate 
a  long  radius  expansion  bend.  Where  it  is  possible  to  use 
them,  however,  expansion  bends  should  always  be  given  the 
preference.  The  Wainwright  improved  expansion  joint, 
shown  in  Fig.  54,  is  manufactured  by  the  Alberger  Condenser 
Co.  With  this  type  of  joint,  the  compactness  of  the  slip 
■xpansion  joint  is  secured  without  the  necessity  of  providing 
stuffing-boxes,  which,  unless  properly  cared  for,  are  apt  to 
leak  and  cause  more  or  less  trouble. 

This  type  of  joint,  known  as  a  corrugated  joint,  is  made 
for  both  low  pressure  and  vacuum  exhaust  mains,  and  also 
for  high  pressure  steam  mains.    For  low  pressure  and  vacuum 
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Figs.  52,  63,   54,  55,   66  and  57.     Different  Forms  of  Expansion  Joints  used  to    take   up    Contraction   or   Expansion   in   Power   Plant   Piping 


smooth  finished  brass  tube  or  sleeve  B,  which,  In  turn,  slides 
freely  through  a  packed,  steam-tight  joint  in  the  cast-iron 
hub   C. 

The  steam  packing  P  is  compressed  by  screwing  down  the 
packing  gland  D  until  the  joint  is  sufficiently  tight  to  prevent 
the  leakage  of  steam  through  the  packing.  When  the  steam 
main  expands  in  the  direction  of  the  arrows  X  and  Y,  the 
sleeve  B  slides  through  the  packed  joint  in  C,  thus  relieving 
the  expansion  strains  on  the  piping  system. 

With  the  balanced  type  of  expansion  joint  shown  in  Fig.  53, 
there  Is  no  danger  of  the  joint  being  pulled  apart  due  to  the 
pressure  of  the  steam,  as  the  construction  is  such  that  the 
steam  pressure  is  balanced.  This  is  accomplished  by  passing 
the  sliding  sleeve  B  through  the  joint  and  packing  each  end 
of  the  cylinder  steam  tight,  as  shown  at  P,  thus  preventing 
the  pressure  from  separating  the  members  A  and  B.  The 
packing  is  compressed  by  screwing  down  the  glands  D.  By 
studying  the  illustration,  it  will  be  seen  that  if  blind  flanges 
were  attached  at  each  end  of  the  joint  and  steam  was  admitted 
to  the  joint,  the  pressure  of  the  steam  acting  against  the 
flanges  at  each  end  would  have  no  tendency  to  pull  the  joint 
apart.  The  sleeve  B  is  made  to  slide  freely  through  chamber 
A,  thus  relieving  the  expansion  and  contraction  strains  in 
the  piping  system.     The  rectangular  holes  E,   in  sleeve  B, 


•  The    sixth    installment    of    this    series    was    iiublished    in    the    September 
number  of  Machinery. 
t  Address:     3959  Fulton   Ave.,    'WoodhaTen,    L.    I. 


exhaust  mains  the  joint  consists  simply  of  a  main  corru- 
gated tube  A  made  of  soft  wrought  copper,  two  flanges  F, 
and  an  inner  tube  B,  the  equalizing  rings  C,  D  and  E  being 
omitted. 

The  expansion  joint  shown  in  Fig.  54  is  for  use  with  high 
pressure  steam  and  consists  of  a  main  corrugated  copper 
tube  A,  which  is  rolled  over  the  face  of  the  connecting 
flanges  F,  and  an  inner  cylindrical  tube  B,  made  of  brass  or 
hard  composition,  to  the  ends  of  which  are  attached  the  rec- 
tangular cast-iron  rings  C.  The  triangular  shaped  cast-iron 
equalizing  rings  D  and  E  are  provided  to  limit  the  movement 
of  the  corrugations  in  any  one  section,  and  thus  cause  each 
of  the  corrugations  to  take  up  its  share  of  the  travel  and 
prevent  the  expansion  strains  from  falling  on  any  one  corru- 
gated section   of  the  outer  tube. 

The  inner  equalizing  rings  E  are  made  to  slide  freely  on 
the  inner  tube  B  as  the  joint  contracts  or  expands.  The 
outer  equalizing  rings  D  also  act  as  reinforcing  rings  which 
assist  in  holding  high  steam  pressures  as  well  as  equalizing 
any  movement  of  the  corrugated  sections.  The  construction 
of  this  joint  is  such  that  it  can  be  readily  covered  with  non- 
conductive  pipe  covering  material  by  first  placing  two  over- 
lapping tubes  of  sheet  iron  over  the  outer  rings  of  the  joint 
and  then  applying  the  covering  over  these  tubes  in  order  to 
provide  free  movement  of  the  corrugated  sections  without 
danger  of  breaking  up  the  covering  as  the  pipes  expand  or 
contract. 
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The  expansion  joint  sliown  in  part  section  in  Pig.  55  is 
made  by  the  Central  Steam  Co.  This  joint  is  more  compact 
than  most  joints  of  equal  traverse  and  requires  no  packing 
of  any  kind  as  there  are  no  sliding  or  rotating  parts  to  be 
packed   tight  under  pressure. 

This  expansion  joint  consists  of  two  annular  diaphragms  A 
made  of  heavy  annealed  copper,  which  are  clamped  at  their 
outer  edges  between  the  inner  cast-iron  stop  ring  B  and  outer 
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Fig.  S8.     Arrangement  of  Expansion  Joint  between  Turbine  and  Condenser 

Stop  rings  C;  the  diaphragms  are  clamped  at  their  inner 
edges  between  the  backing  rings  E  and  the  flanges  of  the 
pipe  to  which  the  joint  connects.  The  inner  edges  of  the 
diaphragms  A  are  rolled  over  the  outer  face  of  the  backing 
rings  E  as  shown  in  the  illustration,  and  firmly  secured  by 
bolts  /•'.  Lips  cast  on  the  outer  edge  of  the  stop  rings  C 
prevent  the  joint  from  being  pulled  apart  due  to  the  pressure 
in  the  steam  main.  In  operation,  the  joint  is  placed  in  the 
line  with  the  backing  rings  E  drawn  out  as  far  as  the  stop 
rings  C  will  permit  as  shown  at  the 
left-hand  side  in  Fig.  55.  As  the 
steam  main  expands,  the  backing 
rings  E  and  diaphragms  A  are 
forced  toward  each  other  in  the 
direction  of  the  arrows  X  and  Y, 
the  joint  being  shown  at  the  end 
of  its  traverse  at  the  right-hand  side 
of  Fig.  55.  When  the  pipes  begin 
to  expand,  the  weakest  diaphragm 
acts  first  until  the  outer  edge  of 
the  backing  ring  E  comes  in  con- 
tact with  the  inner  edge  of  stop 
ring  C  which  stops  its  travel,  thus 
causing  the  other  diaphragm  to  act 
in  a  similar  manner  and  take  up 
its  part  of  the  travel. 

The  diaphragms  of  these  expan- 
sion joints  are  made  without  cor- 
rugations and  the  joints  arc  so 
constructed  that  the  maximum  bend- 
ing of  the  copper  diaphragms  A  at 
any  point,  due  to  change  of  position, 

will  not  exceed  ten  degrees.  The  backing  rings  E  are  made  of 
finished  cast  iron,  thus  presenting  a  smooth  unbroken  surface 
to  the  copper  diaphragms.  Joints  of  this  type  are  largely 
used  for  underground  heating  mains  and  are  made  in  several 
different  types  to  suit  the  service  for  which  they  are  required. 

The  expansion  joint  shown  in  Fig.  56  is  for  use  on  short 
exhaust  mains,  and  is  used  quite  extensively  on  vacuum 
exhaust   mains,   being  placed  between   the   steam   turbine   or 


engine  and  the  condenser,  as  shown  in  Fig.  58.  This  joint  con- 
sists of  a  corrugated  copper  tube  A  of  practically  the  same  In- 
side diameter  as  the  exhaust  main,  and  two  loose  ring  flanges. 
The  corrugated  copper  tube  is  rolled  over  the  inner  faces  of 
the  ring  flanges  and  is  firmly  clamped  between  the  flanges 
of  the  expansion  joint  and  the  flanges  of  the  pipe  or  fittings 
to  which  they  connect.  This  joint,  having  but  one  corruga- 
tion, is  not  as  well  suited  for  use  on  long  exhaust  mains  as 
the  types  previously  described.  For  long  exhaust  mains, 
where  considerable  expansion  has  to  be  taken  care  of,  the 
number  of  corrugations  should  be  increased  so  that  all  of  the 
bending  is  not  thrown  on  a  single  corrugation.  Very  long 
exhaust  mains,  when  served  by  a  single  expansion  joint  of 
the  type  shown  in  Fig.  56,  are  apt  to  cause  considerable 
bonding  action  on  the  corrugated  section  of  the  joint,  which, 
in  turn,  is  very  apt  to  cause  the  copper  to  crystallize  and 
break  in  service.  For  long  exhaust  mains  a  type  of  expan- 
sion joint  having  a  number  of  reinforced  corrugated  sections, 
similar  to  that  shown  in  Fig.  54,  is  better  suited  to  the  serv- 
ice, as  the  bending  action  is  more  or  less  uniformly  distrib- 
uted over  a  number  of  corrugated  sections  instead  of  being 
concentrated  on  a  single  one. 

The  expansion  tee,  shown  in  Fig.  57,  provides  another 
means  of  caring  for  expansion  and  contraction  in  exhaust 
mains.  The  tee  shown  in  the  illustration  is  arranged  with  a 
stuffing-box  and  gland  at  one  end  through  which  the  pipe 
moves  as  the  steam  main  oxp:ui(ls  or  contracts.  These  tees 
are  only  made  to  special  order,  and  may  be  obtained  with  a 
stuffing-box  and  gland  at  each  end,  if  so  desired.  In  a  case  of 
this  kind  it  is  advisable  to  provide  a  ribbed  base  flange  on 
the  tee,  opposite  the  outlet  flange,  as  shown  at  A,  the  base 
flange  being  anchored  to  a  concrete  pier  or  other  suitable 
support. 

Caring'  for  Expansion  and  Contraction  in  Steam  Turbine 
Exhaust  Mains 

Fig.  58  shows  a  common  method  of  arranging  the  exhaust 
main  leading  from  a  steam  turbine  to  the  steam  condenser, 
when  the  turbine  is  provided  with  a  bottom  exhaust  outlet 
as  shown. 

The  corrugated  copper  expansion  joint  A  is  connected 
direct  to  the  exhaust  flange  of  the  turbine  and  to  the  flange 
of  the  base  elbow  B.  The  elbow  B  is  anchored  to  concrete 
pier  D  by  means  of  the  anchor  bolts  C. 
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Layout  of   Piping  illustrating  Method  of  calculating  Stresses  due  to  Expansion 

Pipe  E  leads  to  the  condenser,  which  is  not  shown  in  the 
illustration.  It  is  also  advisable  to  install  an  expansion 
joint  in  the  horizontal  exhaust  main  E,  as  the  expansion 
joint  A  only  takes  care  of  the  expansion  in  the  vertical  line. 
Owing  to  the  small  clearance  space  usually  allowed  between 
the  rotating  blades  and  the  casing  of  a  steam  turbine,  the 
exhaust  mains  should  always  be  equipped  with  an  expansion 
joint  between   the  turbine  and  exhaust  pipe  in  order  to  pre- 
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vent  oximnslon  strains  In  the  piping  system  from  being  trans- 
mitted to  the  turbine  easing.  In  vacuum  exhaust  mains,  the 
pipe  or  lutings  beyond  tlie  expansion  joint  should  bo  seeurely 
anchored  In  such  a  manner  as  to  prevent  the  pipe  from 
being  raised  bodily  against  tlie  expansion  joint  and 
crushing   It. 

The  necessity  of  anchoring  vacuum  cxliaust  mains  will  be 
better  Illustrated  by  the  I'ollowing  example.  Assume  the 
vacuum  exhaust  main  shown  In  KIg.  58  to  be  ;!6  inches  Inside 
diameter,  leading  direct  to  a  condenser  which  operates  und(>r 
a  vacuum  of  28  Inches,  as  recorded  on  a  mercury  vacuum 
gage.  A  column  of  mercury  approximately  2  Inches  high 
will  exert  at  its  base  a  pressure  of  one  pound  per  s(iuare  Inch. 
Therefore  28  inches  of  mercury  is  equivalent  to  a  pressure  of 
28  -:-  2  =  14  pounds  per  square  inch,  and  the  condenser  is 
working  under  a  pressure  of  15  —  14  =  1  pound  absolute,  or 
approximately  14  pounds  lower  than  atmospheric  pressure. 
In  other  words,  the  pressure  of  the  steam  flowing  through  the 
exhaust  main  and  elbow  B.  Fig.  58,  is  approximately  1  pound 
(absolute)  per  square  inch,  while  the  pressure  of  the  sur- 
rounding atmosphere  is  approximately  15  pounds  per  square 
inch  (absolute),  depending  upon  the  altitude.  This  leaves  an 
unbalanced  pressure  of  15  —  1  =  14  pounds  acting  on  each 
square  inch  of  outside  surface  of  the  exhaust  main.  This 
unbalanced  pressure  tends  to  lift  the  base  elbow  B  bodily 
(in  the  direction  of  arrow  X)  and  crush  the  corrugated 
expansion  joint  A. 

The  internal  cross-sectional  area  of  a  36-inch  inside  diam- 
eter pipe  =  36  X  36  X  0.7854  =  1017  square  inches.  There- 
fore the  total  pressure  tending  to  lift  the  elbow  and  crush 
the  expansion  joint  -^  1017  X  14  =  14,238  pounds,  which  acts 
upward  in  direction  of  arrow  X.  From  this,  we  must  subtract 
the  weight  of  the  elbow  and  exhaust  pipe  which  acts  down- 
ward, in  the  direction  of  the  arrow  W.  A  36-inch  cast-iron 
base  elbow  B  will  weigh,  on  an  average,  about  2200  pounds. 
Assuming  the  length  of  the  horizontal  exhaust  pipe  to  be 
10  feet,  it  will  weigh  in  the  neighborhood  of  4000  pounds, 
one  half  of  which  will  be  supported  by  the  condenser  and  the 
other  half  (2000  pounds)  by  the  concrete  pier  D  (Fig.  58). 
From  the  preceding,  we  find  the  weight  of  the  base  elbow  and 
exhaust  pipe  acting  downward,  in  the  direction  of  the  arrow 
W  to  be  2200  +  2000  =  4200  pounds.  Subtracting  this  from 
the  upward  pressure  of  14,238  pounds  we  find  14,238  —  4200  = 
10,038  pounds  to  be  the  pressure  tending  to  crush  the 
expansion  joint. 

In  this  case,  in  order  to  prevent  the  joint  from  being 
crushed,  it  is  necessary  to  add  sufficient  weight  to  concrete 
pier  D  to  hold  the  elbow  down.  This  means  that  the  weight 
of  concrete  pier  D  should  be  in  excess  of  10,000  pounds  to  be 
safe,  say  15,000  pounds.  As  concrete  weighs  about  150 
pounds  per  cubic  foot  we  require  about  15,000  -^  150  =  100 
cubic  feet  of  concrete  in  pier  D.  Assuming  the  pier  to  be 
4  feet  square  at  the  top,  the  depth  required  would  be  100  -^ 
(4  X  4)  =  6  feet  approximately.  Assuming  that  four  anchor 
bolts  C  are  used  to  anchor  the  elbow  to  the  pier,  the  size  of 
the  bolts  required  should  not  be  less  than  %  of  an  inch  in 
diameter,  or  if  two  bolts  are  used,  they  should  be  1%  inch 
in  diameter.  The  anchor  bolts  should  project  far  enough 
below  the  top  of  the  concrete  pier  to  prevent  them  from 
pulling  out  or  shearing  through  the  concrete,  and  they  should 
be  provided  at  the  end  with  suitable  steel  or  cast-iron 
washers,  to  distribute  the  load  over  a  sufficient  area  to 
accomplish  the  desired  results.  The  concrete  pier  shown  in 
Fig.  58  may  be  omitted,  if  so  desired,  and  steel  channel  Irons 
or  I-beams  built  into  the  turbine  foundations  to  support  the 
weight  of  the  piping  and  at  the  same  time  prevent  the  elbow 
from  being  raised  against  the  expansion  joint,  by  enabling 
the  base  elbow  to  be  anchored  to  the  steel  work. 

In  one  case  that  came  to  the  writer's  attention,  a  base 
elbow  in  a  vacuum  exhaust  main  supported  on  a  concrete 
pier,  as  shown  in  Fig.  58,  was  raised  against  the  expansion 
joint  and  crushed  it.  The  concrete  pier  was  pulled  up  bodily 
with  the  elbow.  Calculation  showed  the  concrete  pier  to  be 
very  much  lighter  than  would  be  required  to  hold  the  elbow 
down  against  the  unbalanced  pressure  acting  upward.     It  is 


always  advisable  in  designing  a  case  of  this  kind  to  be  certain 
that  proper  weight  Is  allowed  and  to  see  that  the  elbow  is 
properly  iinchored  against  the  uplifting  pressure  of  the  at- 
mosphere. 

CiilcululUiK'  the  BendliiR  Stresses  In  a  Plplntf  aystein 
due  to  Expansion 

To  calculate  the  exact  stresses  and  deformations  that  lake 
l)lacc  In  a  steam  main  due  to  expansion  and  contractitm  of 
the  different  branches  of  the  piping  system  would  be  a  diffl- 
cult  and  rather  tedious  operation.  In  the  first  place,  the 
dil'ferent  branch  pipes  of  the  system  are,  as  a  rule,  of  vary- 
ing lengths  and  do  not  always  lie  in  the  same  plane,  in 
which  case  shearing,  tensile,  compressive,  bending  and  tor- 
sional stresses  are  freciuently  developed  in  certain  branches 
of  the  system.  The  tensile,  shearing,  and  torsional  stresses 
developed  are,  as  a  rule,  very  slight  and  in  all  ordinary 
cases  they  may  be  neglected  entirely.  Direct  compressive 
stresses  of  any  magnitude  are  only  developed  when  the  pipe 
is  anchored  at  two  points  close  together  in  such  a  manner 
as  to  prevent  the  pipe  from  expanding  (See  the  fifth  install- 
ment of  this  article,  August,  1913).  Bending  stresses  are 
developed  in  almost  every  branch  of  a  steam  piping  system, 
however,  as  will  be  shown  by  the  following  and  should  there- 
fore be  considered  in  the  design  of  the  piping  system. 

As  an  example  showing  the  approximate  bending  stresses 
caused  by  expansion  of  the  different  branches  of  a  piping 
system,  consider  the  branch  pipes  Nos.  1,  3,  6  and  7  in 
Fig.  59  to  be  rigidly  connected  at  points  a,  b,  c  and  d 
respectively,  to  the  flanges  of  the  units  which  they  serve. 
Also  consider  the  main  steam  header  to  be  rigidly  anchored 
to  the  wall  at  the  point  X,  and  supported  by  a  guide  anchor 
at  point  y,  in  such  a  manner  that  the  pipe  is  permitted  to 
slide  freely  through  the  guide.  In  this  case,  when  steam  is 
turned  into  the  piping  system,  the  expansion  of  the  branch 
pipes,  and  the  main  header,  will  cause  the  whole  piping 
system  to  deflect  and  assume  the  position  shown  by  the  dotted 
lines  (Fig.  59).  The  expansion  of  branch  pipe  No.  1  causes 
branch  No.  2  to  deflect  at  the  end  an  amount  5.  At  the  same 
time,  the  expansion  of  branch  pipe  No.  2  causes  branch  pipe 
No.  1  to  deflect  an  amount  5,  as  shown  by  the  dotted  lines 
and  the  figures  in  the  illustration.  As  the  main  header  is 
anchored  rigidly  at  point  X,  we  will,  in  this  case,  ignore  the 
expansion  of  branch  pipe  No.  3,  as  the  expansion  and  deflec- 
tion in  this  branch  of  the  system  are  calculated  in  exactly 
the  same  manner  as  that  for  branches  Nos.  1  and  2.  Next  we 
have  the  expansion  in  branch  pipe  No.  4  which  causes  branch 
pipe  No.  6  to  deflect  at  the  end  an  amount  3,.  At  the  same 
time,  the  expansion  of  branch  pipe  No.  6  causes  branches 
Nos.  4  and  5  to  deflect  an  amount  Sj,  this  deflection  reaching  a 
maximum  at  the  Intersection  of  the  branch  pipes  Nos.  4,  5 
and  6.  Furthermore,  the  expansion  of  pipes  Nos.  4  and  5 
causes  pipe  No.  7  to  deflect  an  amount  S^,  all  as  shown,  greatly 
exaggerated,  by  the  dotted  lines  in  Fig.  59.  The  next  thing 
to  determine  Is  the  expansion  of  the  different  branches 
of  the  piping  system,  in  order  that  we  can  determine 
the  deflection  at  the  different  points,  as  shown  by  5,  S„ 
S,,  S„  8,  and  5,. 

Assume  the  pipe  to  be  of  wrought  iron,  erected  during 
the  winter  months  at  a  temperature  of  40  degrees  F.  and  to 
be  conveying  saturated  steam  at  approximately  200  pounds 
gage  pressure,   after   erection. 

By  the  aid  of  Table  II  (See  the  fifth  installment,  August, 
1913)  we  find  the  expansion  of  the  different  branches  of  the 
piping  system  to  be  as  given  in  Table  VIII. 

Having  found  the  deflection  of  the  different  branches  of 
the  piping  system,  let  us  consider  the  resulting  bending 
stresses  produced  in  the  different  branches  of  the  system. 
For  ordinary  purposes  of  calculation,  branch  pipes  Nos.  1, 
2,  6  and  7  may  be  considered  as  cantilever  beams,  fixed  at 
one  end  and  deflected  at  the  other  end,  as  shown.  Also, 
pipes  Nos.  4  and  5  may  be  considered  as  a  beam  supported  at 
each  end  and  deflected  as  shown  at  S3.  For  a  cantilever  beam 
fixed  at  one  end  and  loaded  at  the  other,  we  have:  Greatest 
deflection  S  at  the  end  of  the  beam: 
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(7)       = 


930,572.880 


3  E  Y 
from  which  the  extreme  bending  or  fiber  stress  /  in   terms 
of  the  deflection  is  given  by  the  following: 
3  E  Y  S 

/  = (8) 

P 
For  a  beam  supported  at  both  ends  and  loaded  with  a  con- 
centrated load  at  any  point  of  its  length,  we  have:     Greatest 
deflection 


S  = 


/ 


X  V32j    (21  —  1,)'. 


(9) 


27  E  Y 
from  which   the  extreme  bending  or  fiber  stress  /  in  terms 
of  the  deflection  is: 

27  E  Y  d 
/  = (10) 

vsij  (,2i  —  i,y. 

where  I  ^    huigth  of  beam  in  inches,  between  points  of  support. 
E  -'  modulus  of  elasticity  of  piping  material,  in  pounds 

=  approximately  29,000,000  for  steel  pipe. 
/  =  extreme  fiber  stress  in  pounds  per  square  inch, 
y  =  distance  in  inches  from  neutral  axis  of  beam  to  the 
outside  diameter  of  pipe 

most  distant  fiber  = 

2 
h  =  greatest    distance   in    inches    from    either   point   of 
support  to  concentrated  load. 
Assuming  all   of  the   pipe   shown   in   Fig.    59   to   be   8-inch 
standard   pipe,   8%    inches   outside   diameter,   we   have    (For- 
mulas   (7)    to    (10)    inclusive),    ¥--8.625-^2  =  4.313   inches. 
Taking  the  modulus  of  elasticity  E  as  29,000,000  and  substitut- 

TABLE  Vni.     DEFLECTION  OF  PIPING  DUE  TO  EXPANSION 


Branch 
Pipe  No. 

Length  of  Pipe  in       '       Expansion       i                           1      t>____i. 
Feet  multiplied  by     ,               in                  Deflection        pjo^  Mo 
Expansion  Constant              Inches 

1 

2 

4 

4  and  5 

6 

40X0.0292*     =       1.17       -       5        of        2 
110X0  0293        =        3.21        =        5,        of        1 
55  X  0.0292        =        1.61        =        Si        of        6 
85  X  0.0393        =        2.48        -        Bi,       ot        7 
50X0.0393        =        1.46        =        5^        of  4  and  5 

Mofhini  rp 

*  Constant  0.0292  is  found  in  the  tenth  column  of  Table  II.  opposite  40 
degrees  F.  initial  pipe  temperature 

ing  in  the  formulas  the  various  lengths  in  inches,  we  find  the 
extreme  fiber  stresses  due  to  bending,  to  be  as  follows: 

Extreme  fiber  stress  in  the  outermost  fibers  of  pipe  No.  1 
duo  to  bending  =  /,.  and  from  Formula  (8): 

3  EYS,  3  X  29,000,000  X  4.313  X  3.21 

/■ 


I- 


(12  X  40)= 


1.204,491,510 

■ ■  =  5230  pounds  per  square  inch. 

230,400 

Extreme    fiber    stress    in    the    outermost    fibers    of    pipe 
No.  2  =  f,: 

iEYS  3X29,000,000X4.313X1.17 

/,  = =  — 


439,020,270 


h- 


(12  X  110)= 


=  252  pounds  per  square  inch. 
1,742,400 
Extreme  fiber  stress,  pipe  No.  6  =  /„. 

3  EYd,  3  X  29,000,000  X  4.313  X  1.61 


IJ 


(12  X  50)= 


604,121,910 


50114  pounds  per  square  inch. 
120,000 
Extreme  fiber  stress,  pipe  No.  7  =  f-: 

3EYS,  3X29,000,000X4.313X2.48 

7t- 


h- 


930,572,880 


(12  X  9)= 


-  80.000  pounds  per  square  inch,  approximately. 


11,664 

If  pipe  No.  7  were  8  feet  long  instead  of  9  feet,  as  shown,  the 

3  X  29,000,000  X  4.313  X  2.48 

extreme    fiber    stress    would    be 

(12  X  8)= 


9216 


=  100,970  pounds  per  square  inch,  in  i-itlier  case 


sufl[icient  to  cause  rupture  of  the  piping  material. 

The  allowable  safe  fiber  stress  on  piping  material  of  wrought 
iron  or  mild  steel  may  be  taken  as  12,000  pounds  per  square 
inch,  allowing  a  factor  of  safety  of  5  for  the  strength  of  the 
material.  Therefore,  all  stresses  falling  below  12,000  pounds 
per  stiuare  inch  may  be  considered  safe,  while  stresses  above 
12,000  pounds  per  square  inch  should  be  considered  un.safe. 

In  the  preceding  examples,  the  bending  stresses  falling  on 
branch  pipes  Nos.  1,  2  and  6  would  be  considered  well  on  the 
safe  side,  as  they 
fall  below  12,000 
pounds  per  square 
inch.  The  bending 
stresses  of  80,000 
pounds  per  stjuare 
inch  falling  on 
branch  pipe  No.  7 
should  be  consid- 
ered unsafe,  as  it 
exceeds  the  break- 
ing strength  of  the 
material.  In  this 
case,  the  piping 
connection  should 
be  changed  and 
proper  provision 
should  be  made  to 
relieve  the  strain  at  this  point;  otherwise  the  pipe  flanges 
would  be  very  apt  to  fail  and  cause  considerable  damage  to 
the  plant. 

Considering  pipes  Nos.  4  and  5  as  a  beam  85  feet  long  sup- 
ported at  each  end  and  deflected  as  shown  by  S,,  we  find  by 
the  aid  of  Formula  (10)  the  extreme  fiber  stress  in  the  outer 
fibers  of  the  8-inch  pipe  to  be: 

27  EYd,  27  X  29,000,000  X  4.313  X  1.46 


Fig.   GO. 


Actual  Condition  of  Pipes  Nos.   1  and 
2  when  bent  by  Expansion 


V3?,  (2  k 
4,932,900,000 


■hV 


V3  X  660  X  (2  X  1020  —  660)' 


=  2162  pounds  per  square  inch. 
2,281,136.24 

The  preceding  examples  are  all  worked  out  for  8-inch  pipe. 

For  any  other  size  of  pipe  the  conditions  would  be  the  same 

except  that  the  value  of  Y  would  be  increased  or  decreased 

in  the  formula  to  suit  the  outside  diameter  of  the  pipe.     For 

example,  if  the  outside  diameter  of  the  pipe  had  been   12% 

inches  instead  of  8%  inches,  as  shown,  the  value  of  y  would 

12.75         ■" 
be  =6.375  inches.     In  any  case,  Y  is  equal  to  one  half 

2 
the  outside  diameter  of  the  pipe  in  inches. 

All  of  the  examples  are  based  on  assumptions  which  are 
approximate  only,  but  correct  enough  for  all  practical  pur- 
poses. They  are  intended  to  give  the  reader  a  general  idea 
of  the  bending  stresses  liable  to  be  encountered  in  the  differ- 
ent branches  of  a  piping  system  due  to  expansion  of  the  pipe 
and  fittings  in  the  line.  The  exact  calculation  of  stresses  and 
deformations  in  any  branch  of  a  steam  main  similar  to  that 
shown  in  Fig.  59,  would  be  a  very  difficult  and  tedious  opera- 
tion. For  example,  in  the  preceding  calculations  it  was 
assumed,  for  convenience,  that  branches  Nos.  1  and  2  acted 
as  a  cantilever  beam  fixed  at  one  end  and  loaded  at  the 
other,  in  which  case  the  pipe  would  bend  in  one  direction 
only,  as  shown  by  the  dotted  lines  in  Fig.  59.  In  reality, 
however,  the  pipe  is  not  free  at  the  end,  but  is  fixed  by  the 
flanged  elbow  which  connects  pipes  Nos.  1  and  2,  in  which 
case  the  pipes  would  tend  to  bend  to  a  reverse  curve,  about  as 
shown  in  Fig.  60,  providing  the  elbow  was  sufficiently  heavy 
to  resist  all  bending  stresses  and  retain  its  original  shape  as 
shown.  In  reality,  pipes  Nos.  4  and  5  are  partly  fixed  at  each 
end  by  the  fittings  to  which  they  connect,  but  as  this  would 
greatly  complicate  the  calculations,  the  pipes  have  been 
assumed  to  be  merely  supported  at  each  end,  as  previously 
mentioned. 
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INERTIA   OF   RECIPROCATING   PARTS 

HV    K     l>.  (lAONIKlC 

In  brliiRliiB  the  rociprocutlng  parts  of  an  engine  to  rest  at 
the  end  of  tlie  stroke  a  force  /•'  Is  developed  which  Is  given 
by  the  followiii),'  formula: 

F-^ (1) 

70392 
It  Is  frequently  desired  to  know  the  value  of  this  force  In 
terms    of    the    piston     speed     and 
stroke.     This  result  Is  given  by  the 
following  formula: 

WS' 

F  = (2) 

1955Z) 
Formula  (2)  was  derived  by  coni- 
DN 

bining    the    formula    S  = with 

6 
Formula    (1)  .      In    the    preceding 
formulas: 

TV  =  weight  of  reciprocating  parts; 
F  =  inertia  of  reciprocating  parts: 
D  =  stroke  in  inches; 
2V^  =  revolutions  per  minute: 
S  =  piston  speed  in  feet  per  minute 
The  diagram  presented  in  this 
connection  gives  the  inertia  of  the 
reciprocating  parts  for  engines  with 
strokes  ranging  from  5  to  30  inches, 
operating  at  piston  speeds  of  from 
500  to  1200  feet  per  minute,  as  will 
be  seen. 

In  deriving  Formula  (1)  the 
weight  of  the  reciprocating  parts 
is  considered  as  concentrated  at 
the  crank-pin.  The  force  re- 
quired   to   bring   the   parts   to   rest 

.    ,                                                 WRN- 
18  found  by  the  formula  P  = 


ellminuted  r  from  computations  of  the  cross-sectional  area 
of  wires  and  cables.  It  now  seems  probable  that  the  prac- 
tically universal  unit  of  length,  the  mile,  is  to  be  supc^rseded 
by  a  standard  of  1000  feet.  Tables  on  costs  and  prices  of 
wires  and  cables  have  been  figured  on  this  new  basis  for 
some  time.  Conductor  resistance,  particularly  in  the  case  of 
copper  wire,  is  now  commonly  tabulated  in  olims  p('r  thou- 
sand feet  instead  of  In  ohms  per  mile.  It  is  interesting  to 
note   in   this  connection  that  the   Simplex   Wire  &   Cable  Co. 


This    formula    is    derived 

2TrRN 

stituting  for    V    in 

60 


2933 
by    sub- 


pression  for  centrifugal  force 

S2.16R 
The  stroke  in  inches  (D)  is  247?, 
R  being  given  in  feet.    Substituting 

^  f       „   .  WRN" 

lor  R  in  the  expression  

2933 
gives  the  value  of  the  force  of  in- 
ertia of  the  reciprocating  t)arts  F 
which  is  given  in  Formula  (1). 


PASSING  OP  MILE  FOR 
ELECTRICAL  MEAS- 
UREMENT 
In  the  infancy  of  the  electrical 
Industry  many  units  in  general  prac- 
tice were  naturally  used  to  signify  various  quantities  and 
conditions  of  the  new  form  of  energy.  Many  of  the  avail- 
able units  were  not  well  suited  to  electrical  measurements, 
because  electricity  and  the  various  industries  to  which  it 
has  given  rise  have  developed  standards  which  are  entirely 
different  from  all  precedents.  It  was  therefore  necessary  to 
devise  new  units  in  order  to  insure  a  better  understanding 
of  the  actual  conditions  and  to  provide  for  greater  efficiency 
in  the  long  run.  It  is  undoubtedly  because  of  this  early 
necessity  for  breaking  away  from  old  traditions  that  the  elec- 
trical engineering  profession  has  always  been  among  the  first 
to  adopt  new  methods  and  new  units.  A  pertinent  example 
is   the   invention    and    use    of   the    circular    mil,    which    has 

•  Adflress:     532  Falls  Ave.,   Youngstown,   Ohio. 


STROKE  IN   INCHES 


Diagram  giving:  Inertia  of  Reciprocating  Parts  for  Various  Piston  Speeds  and  Strokes 


has  recently  abandoned  the  use  of  one  mile  as  a  unit  of  length 
for  all  factory  measurements.  This  applies  not  only  to  con- 
ductor resistance,  but  to  insulation  resistance  (megohms  per 
1000  feet),  capacity  (microfarads  per  1000  feet),  and  induct- 
ance (henrys  per  1000  feet).  By  adopting  one  thousand  feet 
as  the  unit  of  length  for  all  electrical  measurements  at  the 
Simplex  factory  and  thus  eliminating  (from  about  a  thousand 
calculations  daily)  the  factor  5280,  an  immense  amount  of 
figuring  is  avoided.  In  comparing  the  new  standard  with  the 
mile,  a  close  approximation  for  general  use — involving  an 
error  of  less  than  six  per  cent — is  to  multiply  or  divide  the 
mile  standards  by  five.  For  insulation  resistance  calculations, 
at  least,  a  six  per  cent  error  is  well  within  the  limits  of 
manufacture. 
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SUB-PRESS    DIE   FOR   PIERCING   AND 
SHAVING 

BY   A.  VAN  WAQNBR 

The  blank  shown  at  A  in  Fig.  1,  although  an  innocent  look- 
ing piece,  was  nevertheless  the  cause  of  considerable  work, 
owing  to  the  high  degree  of  accuracy  required.  This  blank 
had  to  be  exactly  interchangeable  with  either  side  up.  Two 
sets  of  dies  were  made,  viz..  a  blanking  die  and  a  finishing  or 
shaving  die,  and  two  sub-presses  of  the  Blake  &  Johnson  type 
were  used.  The  blanking  die  was  built  in  the  usual  manner. 
An  allowance  of  0.005  inch  was  left  on  all  edges  of  the  blank 
for  shaving.  The  small  holes  were  not  pierced  in  the  blank- 
ing operation  but  simultaneously  with  the  shaving  operation, 
as  this  method  minimized  the  chance  of  error  in  locating  the 
holes  accurately  in  relation  to  the  sliaved  surfaces. 

The  die  for  the  shaving  operation  was  built  in  the  follow- 
ing manner.  The  die-plate  B  was  made  in  two  hardened  and 
ground  sections,  inserted  in  a  soft  steel  receiving  holder  as 
shown.  By  making  this  plate  in  two  parts,  it  was  possible 
to  grind  all  surfaces.     The  large  section  of  the  die  was  first 


left  for  truing  up  with  a  diamond  lap.  After  hardening,  the 
large  circular  portion  was  ground  on  the  master  plate.  The 
remaining  surface  grinding  was  simple,  care,  of  course,  being 
taken  to  make  all  surfaces  sciuarc  and  in  correct  relation  to 
the  circular  part  as  well  as  the  piercing  hole.  The  two  cir- 
cular sections  b  were  worked  up  in  one  piece.  The  work  was 
first  bored  and  turned;  it  was  then  set  up  on  the  master 
plate  and  the  two  piercing  lioles  were  bored.  After  placing 
the  part  on  a  mandrel,  the  slots  to  receive  the  tongue  pieces 
c  were  milled,  sufficient  stock  being  left  for  grinding.  A 
wall  1/32  inch  thick  was  left  at  the  bottom  of  each  slot  to 
keep  the  two  parts  together  until  after  hardening,  which 
made  the  circular  grinding  much  easier.  After  grinding,  a 
thin  saucer  wheel  was  used  to  separate  the  two  parts.  The 
joints  on  each  lialf  were  next  ground  at  the  same  time,  while 
the  parts  were  soldered  into  a  V-block. 

The  tongue  pieces  c  were  comparatively  easy  to  make,  re- 
quiring, of  course,  careful  grinding.  The  grinding  or  truing 
up  of  the  piercing  holes  was  deferred  until  after  the  dies 
were  assembled  in  the  press.  The  five  sections  of  the  lower 
die  were  next  assembled  in  the  soft  holder  li  which  had  been 


THE  SUB-PRESS 


Fig.   1.     Sub-press    Die    for    piercing 

carefully  laid  out  and  the  necessary  boring  and  milling  done. 
After  hardening  the  circular  portion  was  first  ground  on  a 
universal  grinding  machine.  The  straight  walls  were  then 
ground  with  a  saucer  wheel  on  the  surface  grinder,  the  inter- 
secting joint  for  the  segment  being  ground  off  square  at  the 
same  setting.  Making  the  segment  was  a  fairly  simple  job. 
It  was  relieved  in  the  corners  after  milling,  to  allow  for 
grinding  wheel  clearance.  The  two  parts  were  ground  on  the 
outside,  while  held  on  a  solder  chuck,  to  fit  the  soft  receiving 
holder.  The  stripper  C  was  made  in  precisely  the  same  man- 
ner as  the  die,  corresponding  surfaces  being  machined  at  the 
same  time. 

The  punch  or  lower  die,  which  is  shown  assembled  at  D, 
required  considerably  more  work.  It  was  made  in  five  parts 
which  were  hardened,  ground  and  lapped  all  over.  The  part  a 
was  rough-planed  and  then  mounted  on  a  master  plate  in 
its  correct  position.  The  circular  portion  and  the  piercing 
hole  were  bored  on  the  bench  lathe;  all  the  straight  sur- 
faces were  then  milled,  0.005  inch  being  left  on  all  surfaces 
with  the  exception  of  the  piercing  hole,  where  0.002  inch  was 


and    shaving    the    Blank    shown    at    A 

carefully  bored  and  slotted.  Care  was  taken  that  the  sections 
did  not  fit  so  tightly  as  to  cause  springing  of  the  parts.  The 
shedder  F  was  worked  up  "from  the  solid,"  all  operations,  as 
far  as  possible,  being  performed  on  the  master  plate.  The 
piercing  holes  were  left  0.002  inch  small  until  after  harden- 
ing; then  the  shedder  was  set  on  the  master  plate  and  the 
holes  trued  with  a  diamond  lap. 

The  piercing  punches  are  shown  in  detail  at  G.  and  mounted 
in  their  holder  at  H.  The  punch  for  piercing  the  large  cir- 
cular opening  was  made  in  three  pieces.  The  center  or  spac- 
ing section  is  a  plain  rectangular  shape  as  shown.  The  cir- 
cular outside  pieces  were  first  milled  to  a  little  over  grinding 
size.  Each  half  was  milled  out  through  the  center  and  re- 
lieved in  the  corners  for  wheel  clearance.  A  screw  hole  was 
also  drilled  through  all  three  parts.  An  arbor  or  mandrel 
was  next  milled  square  on  each  end,  one  end  being  the  same 
size  as  the  slot  in  the  sections  and  the  other  end  the  finish 
size.  The  outside  or  circular  surfaces  were  turned  on  one 
end  of  the  mandrel,  and  after  hardening  the  other  end  was 
used  for  grinding.     The  inner  slot  to  receive  the  rectangular 
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Kilt  1(111  was  Krouiul  ciiit  by  holding  the  purts  in  a  V-block  ho 
as  to  iiiai'hiiio  tlicin  both  simultaneously.  After  assenibling 
tlio  soetions  In  the  holder  and  ddweliiiK  Ih.'m,  the  die  work 
was  praetieally  completed. 

Tlic  sub-press  was  allowed  to  run  in  tlie  pundi  press  for 
about  a  day,  tlio  bearing  bclns  tightened  occasionally  to 
Insure  a  permanent  bearing  of  the  plunger  in  the  cylinder. 
The  centers  of  the  plunger  were  then  trued  and  the  upper 
housing  or  frame  was  linished  to  fit  the  base  concentrically. 
The  base  was  then  put  on  the  faceplate  and  turned  to  a  snug 
taper  lit  in  the  upper  frame;  at  the  same  time  the  necessary 
boring  was  done  to  provide  seats  for  the  lower  die  or  punch 
and  the  stripper  plate.  The  plunger  was  again  faced  off  and 
bored  to  form  seats  for  tlie  die  and  piercing  punch  pad. 

After  assembling  the  dies  in  the  press,  soft  shoulder  plugs 
were  tapped  lightly  into  the  piercing  holes  in  tlie  lower  die. 


Fig.  2.     Dies    mounted    on    Solder    Chuck    for    grinding 

While  in  the  corresponding  holes  in  the  shedder,  hardened 
and  ground  shoulder  centers  were  tapped  In.  The  press 
plunger  was  then  carefully  lowered  until  small  center  marks 
•were  made  in  the  soft  plugs;  these  centers  were  then  indi- 
cated on  the  faceplate  and  diamond  lapped  true.  The  way 
the  dies  were  ground  concentric  to  insure  accurate  alignment 
in  the  press  is  illustrated  in  Fig.  2.  A  solder  chuck  was 
recessed  to  fit  the  base  of  the  lower  die-holder  closely.  The 
stripper  and  die  were  then  mounted  in  the  manner  shown  and 
ground  as  required. 

The   gage-plate   or   "nest"    for   locating   the   blanks    in    the 
shaving  die    is  shown  in  Fig.   3.     This  was  dovetailed  to  45 


Figr.  3.     Sliding    Gage-plate    of   Sub-press   Die 

degrees  and  made  a  good  sliding  fit  in  the  side  plates.  This 
form  of  gage  seemed  to  be  the  best,  as  it  is  handy  to  operate 
and  accurate.  The  time  required  for  making  this  die  was 
about  350  hours. 

*     *     * 

Drawings  and  blueprints  which  are  to  be  varnished  before 
sending  out  into  the  shop  may  be  treated  in  the  following  man- 
ner: Dissolve  gelatin  in  water  and  coat  the  drawing,  using  a 
soft  brush.  After  this  coating  has  thoroughly  dried,  give 
the  drawing  a  coat  of  common  clear  varnish. 


IMPRESSIONS   FOR  BOSSES   ON   DROP- 
FORGINGS 

BY  JAMKH  CHAN" 

"Why  arc  impressions  for  bosses  on  drop-forgings  preferably 
put  in  the  upper  die?"  When  the  foregoing  (luestion  appeared 
in  the  April  immlx^r  of  Maciii.vkhy,  the  writer  refrained  from 
answering,  naturally  thinking  that  someone  actively  engaged 
in  th(!  numufacture  of  drop-forgings  would  come  forward  with 
the  proper  solution  of  the  problem.  In  the  writer's  opinion, 
tlie  cause  for  impressions  in  the  upper  dies  filling  more  readily 
tlian  impressions  in  the  lower  dies,  is  not  that  given  by  Mr. 
C.  F.  Hrainerd  in  the  October  number. 

On  the  face,  especially  to  laymen,  it  does  seem  reasonable 
to  suppose  that  one  side  of  a  heated  piece  of  metal  a  few 
degrees  hotter  than  the  opposite  side  would  flow  more  readily 
into  tlie  impression  of  the  die  on  that  side  than  the  metal  on 
the  other  side.  It  is  very  doubtful,  however,  when  we  con- 
sider that  iron  or  steel  to  be  forged  is  generally  heated  to 
from  1400  to  1800  degrees  F.,  that  a  few  degrees  difference 
between  the  upper  and  lower  sides  of  a  forging  would  make 
a  perceptible  difference  in  the  filling  of  the  impressions. 

To  prove  the  incorrectness  of  this  theory,  a  piece  of  lead  as 
cold  as  the  dies  may  be  placed  between  them  and  a  few  blows 
struck.  The  result  will  be  that  the  lead  acts  exactly  the  same 
as  a  piece  of  hot  iron  or  steel — it  flows  better  into  the  im- 
pressions in  the  upper  die  than  into  the  lower  one. 

Before  proceeding  with  the  problem  in  question,  the  writer 
wishes  to  have  it  understood  that  he  is  not  a  drop-forger  but 
that  he  has  had  a  wide  and  varied  experience  in  making  forg- 
ings  on  tlie  anvil  and  under  a  steam  hammer;  he  is  thoroughly 
familiar  with  the  principles  of  drop-forging  and  has  had 
ample  opportunities  for  studying  the  problems  that  arise 
from  time  to  time  in  the  working  of  iron  and  steel. 

The  fact  that  the  impressions  in  upper  dies  fill  more  readily 
than  those  in  lower  dies,  is  due  to  the  reaction  of  the  metal 
being  forged.  The  potent  elements  in  any  kind  of  forging 
are  force  and  resistance.  In  drop-forging  the  lower  die  acts 
as  the  resistance  which  meets  the  force  of  the  falling  upper 
die.  It  is  a  well-known  fact  that  all  ductile  metals  respond 
or  react  more  to  a  moving  body  than  to  a  stationary  body, 
especially  when  the  moving  body  is  applied  with  impact  or 
shock  to  the  metal  being  forged.  The  effect  of  reaction  is  to 
cause  the  metal  to  flow  freely  into  the  upper  impressions. 

A  good  illustration  of  reaction  to  impact  may  be  had  by 
putting  a  handle  in  an  ordinary  hammer.  A  mechanic  does 
not  think  of  placing  the  hammer  head  over  a  hole  in  some- 
thing solid  and  driving  the  handle  as  he  would  a  fence  post, 
but  when  he  has  the  handle  fitted  approximately  to  the  shape 
of  the  eye,  he  starts  the  handle  into  the  eye  while  resting  on 
something  solid  and  then  takes  the  handle  in  his  hand  with 
the  head  clear  of  everything  and  strikes  it  on  the  end.  Thus 
he  drives  the  handle  into  the  hammer  head.  The  inertia  of  the 
hammer  head  causes  it  to  react  on  the  blows  struck  on  the 
end  of  the  handle,  and  the  head  is  forced  onto  the  handle 
much  more  quickly  and  firmly  than  would  be  possible  if  the 
latter  were  driven  into  the  head  while  resting  on  a  solid  body. 

Another  example  of  reaction  may  be  had  by  forcing  a  piece 
of  pipe  sharply  into  a  barrel  of  water.  It  will  be  found  that 
the  water  inside  the  pipe  rises  several  inches  higher  than  the 
surrounding  water  in  the  barrel.  When  forgings  are  made  by 
compression,  instead  of  concussion  as  in  hydraulic  forging, 
the  metal  acts  in  a  manner  very  similar  to  its  action  in  drop- 
forging.  It  flows  better  into  the  impressions  in  the  dies  on 
the  side  from  which  the  pressure  is  applied  than  into  the  dies 
on  the  stationary  side.  If,  however,  the  pressure  is  applied 
equally  from  both  sides,  the  dies  on  each  side  fill  equally. 

Very  deep  impressions  in  dies  fill  better  when  they  are 
provided  with  air  vents,  and  it  will  be  found  that  better  work 
can  be  done  in  forging  long  bosses  and  hubs  by  using  a  light 
hammer  with  a  long  stroke  than  by  using  a  heavy  hammer 
with  a  short  stroke.  The  reason  for  this  is  that  a  light  ham- 
mer with  a  long  stroke  gathers  speed  as  it  descends  and  strikes 
a  much  sharper  blow  when  it  reaches  the  point  of  impact, 
thereby  causing  greater  reaction  in  tlie  metal  being  forged. 
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HEAT-TREATMENT  OF  SPRING  STEEL  AND  ITS  EFFECT  ON  THE  ELASTIC  LIMIT.  RESILIENCY  AND  RESISTANCE  TO  FATIGUE 

BY  B.  K.   LAKEt 


Tho  automobilo  industry  has  justly  been  credited  for  a 
vast  improvement  in  all  the  materials  that  enter  into  its 
construction.  In  the  steels,  several  alloyiuK  materials  have 
been  developed  and  the  manufacturing  methods  and  processes 
have  been  improved  to  give  steels  greater  strength,  greater 
re.sistance  to  frictional  wear  and  greater  resistance  to  vibra- 
lorial  and  torsional  strains.  This  has  enabled  the  designer 
to  make  various  steel  parts  lighter  than  when  they  were 
made  of  the  weaker  materials  and,  incidentally,  it  has  made 
it  (asior  to  machine  some  of  the  high-grade  alloyed  steels. 
In  the  early  days  of  the  industry,  it  was  necessary  to  go  to 
Europe  for  cylinder  castings,  but  the  cast  irons  and  foundry 
methods  have  been  improved  so  much  that  they  are  now  all 
made  in  this  country.  Likewise  the  steel  castings,  malleable 
iron  castings,  brasses,  bronzes  and  other  non-ferrous  metals 
and  alloys  have  been  considerably  improved.  Especially 
is  this  true  of  aluminum  alloys,  as  the  demands  for  lightness 
ill  the  automobile,  and  the  use  of  such  large  quantities  of 
light  materials,  were  directly  responsible  for  the  investigations 
that  perfected  these  alloys  and  built  up  this  industry. 


ill   cany 


In  the  finished  materials,  probably  the  most  noted  example 
of  a  betterment  of  the  product  is  the  gears  that  are  used 
for  the  transmission — differential  and  driving.  The  strains 
and  wear  that  these  will  resist  are  wonderful  when  compared 
with  the  gears  made  before  the  advent  of  the  automobile. 
While  this  is  partly  due  to  the  alloying  materials  used  in 
the  steel  and  the  methods  employed  in  manufacturing  the 
metal,  it  is  due  chiefly  to  the  methods,  processes  and  ap- 
paratus that  are  used  in  annea'ing,  hardening  and  teniprring 
the  gears. 

The  suspension  of  automobile  bodies,  however,  has  been 
neglected,  as  the  leaf  springs  are  made  in  practically  the  same 
crude  inaccurate  way  that  our  fathers,  grandfathers  and  great- 
grandfathers made  them.  What  little  improvement  there  is 
has  been  made  with  an  idea  of  cheapening  the  cost  of  manu- 
facture. Thus,  the  old  coal  fires  have  been  replaced  by  gas- 
burning  furnaces,  and  the  machinery  for  cutting,  punching, 
rolling,  etc.,  has  been  improved.  With  all  the  scientific  and 
accurate  methods  that  have  been  developed  for  heat-treating 
steels  very  little  of  it  has  found  Its  way  Into  the  spring- 
making  shops,  and  yet  the  degree  of  resiliency  in  springs  is 
entirely  dependent  upon  the  accuracy  of  the  annealing,  hard- 
ening and  tempering.  If  this  part  of  the  work  were  per- 
formed   with    the    correct    temperatures,    the    steel    could    be 


given  the  greatest  resiliency  It  is  capable  of  attaining.  Only 
a  few  degrees  variation  from  the  correct  temperature,  how- 
ever, will  sacrifice  a  large  part  of  this  resiliency  and  also 
reduce  the  metal's 
elastic  limit  and  re- 
sistance to  the  al- 
ternating v  1  b  r  a  - 
tlons  that  springs 
receive  in  service. 

Machines  are  now 
being  designed  and 
built  that  enable 
the  large  spring 
users,  such  as  au- 
tomobile factories, 
to  give  springs  nu- 
merous tests  that 
show  whether  or 
not  they  have  been 
correctly  hardened 
and  tempered.  This 
practice  is  forcing 
the  spring-makers 
to  Investigate  the 
furnaces,  apparatus 
and  methods  that 
others  use  for  sci- 
entifically and  ac- 
curately heat-treat- 
ing steel,  and,  in 
the  end,  it  will  cause 
facturing  springs. 

Spring-  Testing  Machines 

One  of  the  tests  now  given  springs  is  shown  in  Fig.  1.  The 
spring  is  fastened  to  platen  A  which  is  raised  until  the  spring 
presses  against  the  head  B;  then  by  raising  the  platen  still 
farther,  the  dial  C  of  the  scale  beam  shows  the  load  (in 
pounds)  that  the  spring  will  carry  for  each  inch  of  deflec- 
tion or  fraction  thereof.     The  fatigue  test  can  also  be  given 


Fig.  2.     static   Spring-testing    Machine    of 
20,000    Pounds    Capacity 

revolution  in  the  methods  of  manu- 


•  I<'or  fiirthor  information  on  electrical  methods  of  heat-treating  steel,  see 
■•Klectric  Kiiniiirc  Heat-treatment  of  Steel"  In  the  OetolKr.  lOl.i.  iiiiiiilur  of 
Maciiinbrv.   and  other  articles   there  referred   to. 

t  Address:     U'>3  Waterloo   St..   Detroit,   Mich. 


the  spring  by  forcing  it  against  head  /{  until  the  normal  load 
it  carries  when  on  the  motor  car  Is  recorded  on  the  dial. 
After   that  the  machine   Is  adjusted  so   that  the  platen  will 
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move  up  and  down  continuously,  any  given  distance,  until 
the  spring  breaks.  The  number  of  deflections,  or  upward 
movements  of  the  platen.  Is  recorded  on  a  counter  and  con- 
stitutes the  record  for  the  tost.  The  distance  that  a  sprinK 
settles  from  its  normal  po.sitioii  or  shape  for  a  given  load 
can  also  be  measured. 

The  whole  machine,  as  manufactured  by  the  TInlus  Olson 
Testing  Machine  Co.,  Philadolpliia,  I'a.,  is  shown  in  Fig.  ."i. 
Here  platen  .4  can  be  raised  by  liandwheel  B  and  screw  E, 
until  the  spring  is  brought  Into  contact  with  head  B.  A 
control  lever  that  is  back  of  supporting  column  F  can  also 
bo  u.sed  to  raise  and  lower  the  platen  with  the  motor  G. 
The  forward  motion  of  the  lever  throws  in  a  clutch  for  lower- 
ing and  the  backward  motion  operates  another  clutch  for 
raising.  After  the  spring  is  brought  into  contact  with  head 
B.  the  motor  power  should  be  used.  The  amount  of  spring 
deflection  shows  on  dial  //  which  registers  every  0.02 
Inch,  the  circumference  of  the  dial  being  3  inches.  At  the 
same  time  the  load  required  for  this  deflection  Is  registered 
on  dial  C  as  previously  mentioned.  The  capacity  of  the 
machine  is  6000  pounds. 

The  whole  spring  can  be  given  the  fatigue  test  (after  it 
has  been  brought  into  contact  with  head  B  and  the  load 
applied  that  it  would  carry  when  in  use)  by  raising  rods  1 
with  handwhcel  J,  until  they  support  the  platen,  and  then 
lowering  screw  /•;  out  of  the  way.  After  that  the  motor  is 
started  and  a  clutch  is  thrown  in  by  lever  A'  that  moves  the 
platen  continuously  up  and  down  at  the  rate  of  either  60  or 
120  strokes  per  minute.  Counter  L  records  these  strokes 
and  gives  the  number  of  vibrations  the  spring  withstands 
before  breaking.  The  amount  of  spring  deflection  is  adjusted 
by  a  screw  crank  at  the  back  of  the  machine  and  can  be  made 
anything  between  0  and  10  inches.  The  part  below  base  M 
is  normally  under  the  floor. 

A  testing  machine  of  20,000  pounds  capacity,  for  testing 
heavy  truck  springs,  is  shown  in  Fig.  2.  This  gives  the  load 
the  spring  will  carry  per  inch  of  deflection,  but  does  not  sub- 
ject springs  to  the  fatigue  test.  It  will  show  whether  or  not 
the  springs  have  been  correctly  hardened  and  tempered,  as 
improperly  heat-treated  springs  will  not  deflect  the  correct 
distance    under   a   given    load.      The    reference    letters    corre- 


coohul  to  atmosj)horle  temperature  the  moment  this  new  grain 
structure  is  born,  the  steel  will  have  the  finest  and  densest 
grain  it  is  capable  of  assuming  and,  conse{iucntly,  the  greatest 
strength.  lOach  degree  of  temperature  to  which  the  metal 
is  heated  above  this  transformation  point  and  then  quenched 
results  in  decreasing  the  strength  and   resistance  to  fatigue. 

The  microscope  best  reveals  such  conditions  of  steel.  When 
heated  to  the  correct  temperature  and  then  quenched,  the 
hardened  steel  will  show  only  a  line-grained  structure  called 
martensite,  as  seen  In  Fig.  4.  The  gradual  coarsening  of 
tlu!  grain  when  steel  is  quenched  at  temperatures  above  the 
transformation  point 
is  well  illustrated  by 
Fig.  5.  The  tempera- 
ture of  this  specimen 
was  200  degrees  F.  too 
high  when  it  was 
quenched.  Distinct  de- 
markations  appear  be- 
tween the  crystals, 
and,  with  a  higher 
temperature,  these  in- 
crease until  they  be- 
come absolute  cleav- 
ages. Fig.  6  is  typical 
of  a  steel  that  was 
heated  correctly  but 
quenched  in  oil  that 
was  too  hot.  In  Fig.  7  will  be  seen  the  fine  dense  grain  of  a 
steel  that  was  hardened  and  drawn  correctly. 

Effect  of  Hardening  Temperature  on  Fatigue  Tests 

The  loss  in  fatigue  is  best  illustrated  by  the  chart  shown 
in  Fig.  8.  Here  fifteen  samples  of  spring  stock  were  hard- 
ened at  each  of  the  temperatures  shown  at  the  right,  and  they 
were  all  tempered  at  700  degrees  F.  From  the  average  of  each 
set  of  fifteen  the  curve  was  plotted.  Other  samples  were 
drawn  at  750,  800,  850  and  900  degrees  F.,  but  the  alter- 
nating vibrations,  before  breakage  occurred,  did  not  vary 
materially  from  the  samples  drawn  at  700  degrees,  although 
this  did  make  a  considerable  difference  in  the  elastic  limit 
and  reduction  of  area.     The   chemical   analysis  of  the  steel 


Fig.  7.     Spring   Steel   that    was   hardened 
and  then  drawn  at  Correct  Temperature 


Fig.    4.     Spring  Steel  quenched  at  the  Correct 
Temperature  for  Hardening 


Fig.  5.     structure  seen 
degrees    F.    above    the 


when   quenched   at  200 
Transformation    Point 


Fig    6      Spring  Steel   quenched  in   Oil 
that    was    too   Hot 


spend  to  those  used  in  Fig.  3  for  similar  parts  on  both  ma- 
chines. This  machine  can  be  belt  driven  if  desired.  At  N 
is  shown  the  lever  that  engages  the  clutches  at  0  for  raising 
and  lowering  platen  A. 

Effect  of  Hardening-  Temperature  on  Composition  of  Steel 

When  the  plates  that  comprise  a  spring  have  been  heated 
too  far  above  the  transformation  point,  in  the  hardening 
operation,  it  coarsens  the  grain  of  the  metal  and  decreases 
its  strength  and  durability.  Such  springs  will  break  with 
much  fewer  deflections  than  those  that  are  hardened  at  the 
correct  temperature.  This  shows  that  they  will  not  last 
nearly  as  long  when  put  into  service  on  the  car. 

When  the  temperature  of  steel  is  being  raised,  it  lags  at 
the  transformation  point,  while  a  new  grain  structure  is  being 
born,  and  every  particle  that  goes  to  make  up  the  mass  has 
absorbed  all  of  the  heat  at  this  point.  After  that  its  tem- 
perature will  rise  steadily  to  the  melting  point.     If  instantly 


was  as  follows:  Carbon,  1.01  per  cent;  manganese,  0.56  per 
cent;  silicon,  0.155  per  cent;  sulphur,  0.046  per  cent;  and 
phosphorus,  0.044  per  cent.  The  sulphur  and  phosphorus  were 
too  high,  as  these  should  not  be  above  0.03  per  cent,  the  bet- 
ter grades  of  spring  steel  containing  less  than  this.  This 
might  account  for  the  alternating  vibrational  figures  being 
so  low,  although  the  test  was  made  very  severe  in  order  to 
shorten  the  time  consumed  in  making  it.  Other  fatigue  tests, 
however,  show  that  the  ratio  between  the  figures  at  which 
the  breakage  occurred  is  essentially  the  same  as  though  the 
test  were  made  less  severe.  Practically  the  same  ratio  of 
difference  is  shown  in  the  elastic  limit  and  contraction  of 
steel  hardened  at  these  temperatures. 

At  hardening  temperatures  below  1450  degrees,  the  speci- 
mens took  a  permanent  set  when  they  were  bent  in  the  test, 
which  indicated  that  this  was  below  the  correct  hardening 
temperature.     This  coincided  with   the  transformation   point 
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which  proved  to  be  142")  dcKroes;  the  25  degrees  between  this 
and  1450  degrees  being  about  tlie  ri^ht  amount  to  allow  for 
tlie  loss  of  heat  between  the  heating  furnace  and  the  (lucnch- 
ing  bath.  It  will  be  seen  from  the  chart  that  when  the 
liardening  temperature  was  raised  to  1500  degrees,  or  only 
50  degrees  too  high,  tliere  was  a  loss  of  15  per  cent  in  the 
steel's  resistance  to  fatigue,  and  when  the  temperature  was 
raised  100  degrees  or  to  1550  the  loss  was  29  per  cent. 
Quenching  at  150  degrees  above  the  correct  hardening  tem- 
perature caused  a  loss  of  43  per  cent;  200  degrees,  57  per 
cent;  and  250  degrees,  69  per  cent.  At  this  latter  point  of 
1700  degrees,  the  steel  began  to  crystallize  and  the  curve 
dropped  rapidly  downward.  When  it  reached  the  burnt 
stage,  the  fatigue  resistance  would  have  been  practically  nil. 

If  the  spring  plates  are  not  heated  up  to  the  transformation 
point  before  being  quenched,  the  steel  will  have  very  little 
hardness  and  the  springs  will  take  a  permanent  set  when 
the  load  is  applied.  That  this  often  happens  is  shown  by 
the  lop-sided  appearance  of  some  automobile  bodies,  which  is 
caused  by  a  spring  settling.  What  has  saved  many  a  spring 
designer  from  utter  failure  is  the  fact  that  even  thoroughly 
annealed  steels  have  an  elastic  limit,  and  therefore  it  is  only 
necessary  to  pile  enough  leaves  on  top  of  one  another  to  make 
a  spring  that  will  carry  a  given  load  and  resist  the  strains 
without  settling.  This  does  not  make  easy  riding,  however, 
as  such  springs  have  very  little  resiliency  as  compared  with 
those  that  are  properly  heat-treated.  For  instance,  the  chart 
Fig.  11  shows  that  thoroughly  annealed  carbon  spring  steel 
has  an  clastic  limit  of  75,000  pounds  per  square  inch,  but 
when  hardened  at  the  correct  temperature  and  drawn  at  750 
degrees  F.  the  elastic  limit  is  raised  to  about  133,000  pounds. 
Thus  it  would  require  nearly  twice  as  much  of  the  annealed 
steel  to  carry  the  same  load  that  correctly  hardened  and 
tempered  steel  would  carry. 

One  test  of  a  semi-elliptic  spring,  which  was  made  in  the 
machine  shown  in  Figs.  1  and  3,  shows  the  weakness  of  a 
spring  that  is  too  soft.  The  spring  tested  had  six  plates  and 
held  about  1000  pounds  when  on  the  car  under  normal  load; 
therefore,  it  was  pressed  up  under  head  B  until  the  scale 
dial  registered  1000  pounds.  At  each  upward  movement  of 
the  platen,  it  was  then  deflected  2  inches  until  225,000  alter- 


When  the  spring  had  been  given  only  25,000  of  the  2-inch 
deflections,  it  had  taken  a  permanent  set,  or  .settled  \%  inch 
below  its  normal  position  when  carrying  a  load  of  1000 
pounds.  This  would  mean  that  it  should  be  condemned  as 
a  spring,  as  its  resiliency  had  been  greatly  decreased  by  in- 
correct heat-treatment.  It  continued  to  settle  under  the  test; 
at  100.000  deflections  the  settling  had  reached  2  inches  and 
at  200,000  it  was  2%  inches.  A  similar  spring  settled  % 
inch  at  500  deflections;    Vi  inch  at  1000;   9/16  inch  at  2000; 
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nating  vibrations  had  been  recorded  on  the  counter  without 
a  breakage.  To  hasten  the  test  the  movement  of  the  platen 
was  increased  to  3%  inches  and  the  spring  was  deflected 
32,290  additional  times  before  breakage  occurred.  The  top 
leaf  then  broke  next  to  the  spring  scat  about  3  inches  away 
from  the  central  bolt  hole.  A  new  top  leaf  was  put  on  the 
spring  and  24,100  additional  alternating  vibrations  were 
recorded  at  the  3i/4-inch  deflection  before  the  next  breakage, 
which  occurred  in  both  the  fourth  and  fifth  leaves  and  at 
the  point  where  the  top  leaf  broke. 


Fig.    9.     Bench  Fatigue-testing  Machine  for  Specimens  2  inches  wii 

and  11/16  inch  at  5000.     The  test  was  then  discontinued,  aa 
the  spring  was  considered  worthless. 

Testing-  the  Spring'  Leaves  separately 
There  are  numerous  ways  of  making  these  fatigue  tests 
on  small  samples.  This  method  often  gives  better  results 
and  is  more  economical  than  when  a  whole  spring  is  used. 
For  instance,  each  spring  leaf  or  plate  can  be  tested  sepa- 
rately and  also  various  places  on  the  same  leaf.  This  will 
show  whether  they  have  been  heat-treated  uniformly  through- 
out their  entire  length  and  also  whether  each  leaf  in  any 
one  spring  is  the  same.  A  spring,  like  a  chain,  is  no  stronger 
than  its  weakest  member  or  section.  One  of  the  simplest 
ways  of  making  this  test  is  to  use  an  ordi- 
nary shaper  and  fasten  the  sample  in  the 
vise  that  holds  the  work.  Then  a  special 
tool  for  clamping  the  top  of  the  specimen 
can  be  used  in  place  of  the  tool-holder.  The 
distance  between  the  vise  and  this  special 
clamp  can  be  adjusted  to  suit  the  specimen, 
as  well  as  the  distance  it  should  be  bent  back 
and  forth.  The  number  of  vibrations  can 
be  computed  from  the  number  of  minutes 
the  shaper  runs  before  breakage  occurs  and 
the  number  of  movements  that  the  slide  of 
the  shaper  makes  per  minute. 

A  special  machine  that  is  built  for  this 
tost  is  shown  in  Fig.  9.  This  machine  is 
small,  of  simple  design,  and  is  made  to  rest 
on  a  bench,  a  number  being  operated  from 
one  lineshaft.  It  is  powerful  enough  to  bend 
specimens  %  inch  thick,  2  inches  wide  and 
4  inches  between  the  clamps,  a  distance  of 
1  inch,  at  the  rate  of  500  vibrations  per  min- 
ute. The  vibratory  length  of  specimen  P 
can  be  made  any  distance  between  4  and 
8  inches  by  moving  pillar-block  Q.  The  num- 
ber of  bends  or  vibrations  that  slide  R  gives 
the  specimen  is  recorded  on  counter  S 
and  dial  T,  which  stops  and  rings  bell  U  when  the  specimen 
breaks. 

Modern  Fatig-ue-testlng:  Machine 
The  latest  style  of  fatigue-testing  machine  to  be  placed 
on  the  market  is  shown  in  Fig.  10.  This  machine  was  de- 
veloped by  G.  B.  Upton  of  Cornell  University  and  G.  W. 
Lewis  of  Swarthmore  College,  who  turned  over  to  the  Tinius 
Olsen  Testing  Machine  Co.  all  the  rights  for  its  manufacture 
and  sale.  The  first  machine  was  sold  about  one  year  ago 
but    several    improvements    were    afterward    made,    and    the 
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latest  iinpiiM  111  ly|)i',  which  has  just  been  brouKht  out,  Is 
hero  slidw  II,  It  can  bo  driven  by  power  at  the  rate  of  GOO 
revolutions  per  niinutr,  and  a  hand  crank  will  drive  It  at 
100  revolutions  per  minute.  As  variable  crank-disk  A  re- 
volves, it  moves  connecting-rod  1!  and  lever  O.  The  latter 
tuts  jaw  ])  in  opposite  directions  and  bends  specimen  ]■!  which 
Is  gripped  in  jaws  1)  and  /■'.  Jaw  /■'  is  pivoted  on  a  pin  and 
the  power  exerted  to  bend  or  vibrate  the  specimen  causes 
It  to  force  arm  //  against  springs  7  and  J.  Through  lover  K 
a  record  of  this  Is  scribed  on  chart  L  which  revolves  once 
for  every  300  revolutions  of  crank-disk  A.  The  revolutions 
of  crank-disk  A  are  recorded  on  an  automatic  counter.  The 
angle  of  bond  can  be  altered  by  changing  the  position  of 
connecting-rod  B  on  disk  A,  and  the  vibratory  length  can  be 
made  anything  desired  by  lowering  jaw  D.  which  is  held  in 
place  by  the  specimen  being  tested.  Stop  N  prevents  it  from 
dropping  when  the  specimen  breaks  and,  with  foot-pedal  O, 
aids  in  setting  the  specimens.  A  brake  for  stopping  the 
machine  engages  the  flywheel  and  is  operated  by  lever  P. 

With  this  machine,  fatigue  tests  can  be  made  in  from  5 
to  CO  minutes  that  would  take  as  many  hours  in  the  other 
machines.  Breakages  can  be  made  with  from  500  to  10,000 
revolutions  of  crank-disk  A  by  making  the  crank  throw  1, 
%  and  Va  inch,  which  would  be  sufficient  for  finding  a  fig- 
ure of  merit  by 
which  to  compare 
specimens.  The 
500  cycles  would 
take  5  minutes  and 
the  10,000  about  60 
minutes.  The  vibra- 
tory length  of  speci- 
mens between  jaws 
D  and  F  should  be 
the  same  in  all  com- 
parative tests;  usu- 
ally 1/10  inch  gives 
very  good  results. 

In  addition  to  the 
results  obtained  by 
other  fatigue  ma- 
chines, this  one 
gives  the  transverse 
load  that  is  re- 
quired to  bend  the 
specimen  the  maxi- 
mum distance.  This 
is  computed  from 
the  strength  of 
springs  I  and  J, 
length  of  lever  arm 
H  and  the  travel  on  chart  L  of  the  pencil  held  in  lever 
K.  When  the  load  begins  to  weaken,  a  shortening  of  the 
stroke  of  the  pencil  takes  place  and  from  this  might  be 
obtained  the  elastic  limit  of  fatigue,  if  it  may  be  so  called. 
The  angle  of  bend  of  specimens  is  figured  from  the  throw 
of  crank-disk  A  and  length  of  arm  C.  Curves  can  be  plotted 
that  will  show  the  relation  of  the  fatigue  alternations  to  the 
transverse  load. 

Methods  of  Heat-treating'  Spring's 
The  old  method  of  heat-treating  springs,  which  is  now  in 
use  in  nearly  all  spring  shops,  consists  of  heating  the  plates 
to  about  1800  degrees  F.  in  a  furnace  that  is  supposed  to 
be  maintained  at  that  temperature,  as  this  heat  is  required 
to  bend  steel  to  its  proper  shape  by  the  old  hand  metliods. 
Eacli  plate  is  then  taken  out  and  bent  to  the  shape  that 
will  make  it  fit  the  leaf  directly  below.  After  that  they 
are  usually  put  back  into  the  furnace,  heated  to  the  harden- 
ing temperature,  and  then  quenched  in  oil.  Then  they  are 
again  placed  in  the  furnace,  until  the  oil  burns  off,  to  temper 
them. 

To  heat  carbon  steel  spring  plates  all  day  in  a  furnace  that 
is  maintained  at  1800  degrees,  and  have  their  temperature 
within  150  degrees  of  the  transformation  point  when  they 
enter  the  quenching  bath,  is  a  physical  impossibility  with 
the  best  of  spring-fitters.     The  exhausting  work  before  a  fur- 


The    TTpton-Lewis    Fati^e    and 
Toughness-testing    Machine 


I'iice  on  a  hot  day  affects  the  man's  judgment  of  temperatures. 
The  difference  in  light  between  a  cloudy  day  and  one  of 
bright  sunshine  will  also  affect  the  man's  judgment  of  the 
hardening  temperature  of  the  steel,  as  this  must  be  done 
by  noting  the  color.  (Pyrometers  only  record  the  tempera- 
ture of  the  furnace.)  Likewise  a  bad  stomach  might  affect 
the  sprlng-littcr's  eyes  enough  to  make  his  judgment  of  the 
hardening  temperature  vary  considerably.  Numerous  other 
reasons  could  be  given  for  the  lack  of  uniformity,  strength. 


Fig,    11.     Alteration  in  Tensile   Properties  of  Spring  Steel,   caused  by 
Variation    in    Drawing    Temperature 

and  durability  of  leaf  springs.  In  the  heat-treatment  of 
other  products  better  methods  have  been  adopted,  and  the 
spring-makers  are  just  beginning  to  realize  this  and  are 
now  looking  for  more  accurate  methods.  In  most  cases,  how- 
ever, they  are  beginning  where  the  others  have  left  off. 

To  put  the  spring  plates  back  into  a  furnace  with  a  high 
temperature  and  burn  the  oil  off  to  obtain  the  drawing 
temperature  is  more  like  a  huge  joke  than  a  reality,  and  yet 
this  is  being  done  every  day.  Hardening  oils  have  a  flash 
point  that  is  anywhere  between  400  and  600  degrees  F.,  while 
the  best  results  are  obtained  when  spring  plates  are  drawn 
at  temperatures  between  700  and  800  degrees.  Furthermore, 
it  is  impossible  to  judge  the  temperature  of  steel  in  a  fur- 
nace heated  to  1800  degrees  until  the  steel  begins  to  show 
red.  If  steel  is  held  in  a  dark  place,  this  red  will  show  at 
800  degrees,  but  in  the  glare  inside  the  furnace  the  red  can- 
not be  seen  until  nearly  900  degrees  has  been  reached.  From 
the  time  the  oil  flashes  and  burns  until  the  steel  becomes 
red,  the  steel  remains  black;  hence  it  is  impossible  to  judge 
any  temperatures  between  these  two  points.  The  majority 
of  spring  leaves  are  tapered  at  each  end,  and  where  the 
central  portion  is  from  i/4  to  %  inch  in  thickness  the  ends 
would  be  only  Yg  inch  thick.  Thus  the  thin  ends  get  red 
before  the  middle  of  the  leaf,  or  absorb  the  temperature  of 


Fig.    12.     Camber   given   Springs   and   Taper   of    Plates 

the   furnace  faster,  and   the  leaf  is   not  hardened  uniformly 
throughout  its  length. 

In  a  furnace  heated  to  1800  degrees  F.,  steel  will  absorb 
a  temperature  of  200  degrees  in  about  20  seconds  and  500 
degrees  in  about  40  seconds,  while  it  only  takes  about  15 
seconds  to  pass  through  the  correct  tempering  range  between 
700  and  800  degrees.  Thus  the  time  factor  would  prohibit 
obtaining  the  correct  drawing  temperature  by  the  method 
referred  to.  In  designing  springs  for  the  load  they  are  to 
carry,  the  thickness  of  the  plates  and  the  number  of  leaves 
are  based  on  the  elastic  limit  of  the  steel.  The  elastic  limit 
is  changed  greatly  by  the  temperature  at  which  the  steel  is 
drawn,  as  can  be  seen  by  an  examination  of  the  chart  Fig. 
11.     This   shows    that    the    elastic    limit   drops   about    35,000 
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pounds  between  drawing  temperatures  of  COO  and  900  de- 
grees. Thus  the  spring  designers  have  to  allow  an  enormous 
factor  of  safety  and  make  the  springs  a  great  deal  heavier 
than  they  would  if  the  spring  leaves  were  heat-treated  at 
accurate  temperatures. 

As  proof  of  tliis,  a  noted  example  is  that  of  the  front 
spring  on  Ford  automobiles.  Nearly  every  spring-maker 
has  said  that  it  was  too  light  and  yet  it  keeps  on  doing  its 
work  year  after  year.  Tlie  reason  is  that  it  is  bent  to  shape 
in  one  furnace,  heated  for  hardening  (and  quenched)  in 
another  furnace,  and  heated  for  the  drawing  temperature  in 
still  another  furnace.  In  that  way,  pyrometers  can  be,  and 
are,  used  and  eacli  furnace  is  maintained  at  the  correct 
temperature.  With  the  proper  furnaces  and  apparatus  and 
one  man  to  look  after  the  pyrometers  and  adjust  the  furnace 
valves  so  the  correct  temperature  will  be  maintained,  there  is 
no  excuse  for  a  variation  of  25  degrees  in  the  hardening  or 
15  degrees  in  the  drawing  temperatures.  Then  if  the  steel 
is  left  in  the  furnaces  until  it  attains  their  highest  tem- 
perature and  afterward  is  properly  quenched,  the  metal  can 
be  given  the  greatest  strength  and  durability  of  which  it  is 
capable.  This  modern  way  is  also  much  cheaper  than  the 
old  methods  and  it  is  surprising  that  it  has  been  adopted 
by  only  one  spring-maker. 

Most  of  the  spring-makers  have  installed  pyrometer  out- 
fits, but  to   UK(!  pyrometers  in   these  1800-degree  furnaces,   in 


Fig.   13. 


Shock  Absorber  on  a  Special  Spring  made  from  Leaves 
one-eighth    inch    Thick 


which  the  fabricating,  hardening  and  tempering  are  all  done, 
is  a  waste  of  time.  However,  they  are  a  "talking  point"  and 
advertising  feature  to  use  when  spring  buyers  visit  the  shop. 
The  pyrometer  is  usually  connected  to  the  furnace,  hung  on 
a  wall  in  the  office  or  shop,  and  not  checked  or  calibrated 
for  months  at  a  time.  Under  these  conditions,  the  pyrometer 
readings  are  never  reliable.  In  one  case,  the  couple  or  fire 
end  was  Inserted  in  the  furnace  Inside  cast-iron  tubes  that 
fitted  into  the  floor  of  the  furnace  where  the  steel  plates 
lay  while  being  heated.  As  the  tubes  were  built  into  the 
brickwork  and  always  remained  in  the  furnaces,  they  would 
absorb  their  temperature  and  protect  the  couple.  On  testing 
these  It  was  found  that  furnace  No.  1  recorded  a  temperature 
of  1550  degrees  F.  on  the  office  pyrometer,  while  a  pyro- 
scope  gave  2020  degrees  as  the  temperature  of  the  tube  inside 
the  furnace  and  2015  degrees  as  the  temperature  of  the  steel 
that  was  being  heated;  furnace  No.  2  registered  1750  degrees 
in  the  office  and  1860  degrees  on  the  pyroscope;  and  furnace 
No.  3,  2100  and  2000  degrees,  respectively.  In  another  case, 
five  different  couples  inserted  in  the  same  accurate  tempera- 
ture furnace  gave  pyrometer  readings  in  the  office  of  2200, 
2175,  1875,  2100  and  1950  degrees,  respectively,  while  an  ac- 
curately calibrated  checking  pyrometer  of  the  same  make 
registered  1835  degrees.  Unless  pyrometers  are  checked  every 
day  and  calibrated  when  they  do  not  register  correctly,  they 
are  more  misleading  than  judging  by  color. 

As  the  spring-fitter  and  his  helper  work  for  piece-work 
prices,  it  is  a  great  temptation  to  raise  the  temperature  of 
the  furnace.  The  higher  this  temperature,  the  softer  will 
be  the  steel  and  the  easier  it  is  to  pinch  it  to  the  shape  of 
the  next  lower  leaf.    A  chance  can  then  be  taken  on  striking 


the  correct  hardening  temperature,  or  drawing  the  temper 
of  the  spring  leaf  In  this  furnace.  Thus  the  hand  spring- 
fitter  is  no  friend  of  the  pyrometer  which  tells  the  office 
the  correct  temperature  of  his  fire.  In  a  number  of  cases 
they  have  been  known  to  run  the  temperature  of  the  furnace 
up  high  enough  to  melt  down  cast-iron  tubes  and  cause  the 
molten  iron  to  flow  around  the  thermo-couple  and  put  the 
pyrometer  out  of  commission.  Numerous  times  the  furnace 
temperature,  that  was  supposed  to  be  maintained  at  1800 
degrees,  has  been  found  to  range  anywlu  re  from  1900  to  2400 
degrees  F.  while  springs  were  being  hardened  and  tempered. 

Under  such  conditions,  no  wonder  It  is  difficult  to  obtain 
uniform  results  in  the  variou!^  tests  that  the  spring  users 
are  now  giving  their  springs  and  that  they  are  demanding 
more  accuracy  in  their  heat-treatment.  Nor  Is  it  any  wonder 
that  crystallization  is  often  found  in  the  spring  plates.  Crys- 
tallization is  produced  by  the  heat-treatment  that  springs 
are  given  in  their  manufacture  and  cannot  be  produced 
from  any  other  cause,  notwithstanding  the  fact  that  spring- 
makers  like  to  claim  that  it  is  caused  by  the  alternating 
vibrations  that  springs  receive  in  service.  The  microscope 
has  never  revealed  any  crystallization  in  the  numerous 
fatigue  test  breaks  of  properly   heat-treated  steel. 

Before  steel  reaches  the  fitter's  fire  it  may  be  made  too 
crystalline  to  be  restored  by  the  subsequent  heat-treatment 
it  receives.  In  building  springs,  the  first  operation  on  bottom 
plate  O,  Fig.  12,  is  the  forming  of  the  eyes  A.  Each  end  of 
the  steel  bar  is  placed  in  a  furnace  and  heated  to  a  high 
enough  temperature  to  bend  this  eye.  This  temperature  is 
high  enough  to  coarsen  the  grain  greatly,  and  often  crystal- 
lization is  produced.  If  only  heated  as  far  back  as  B,  the 
squeezing  and  hammering  that  the  metal  receives  when 
the  eye  is  being  formed  will  reduce  this  coarsened  grain  to 
its  normal  state.  It  is,  however,  often  heated  back  to  the 
zones  between  B  and  C  and  made  more  brittle  there  than  in 
the  rest  of  the  plate. 

The  same  condition  exists  in  the  rolling  of  the  taper  on 
the  ends  of  the  other  leaves.  If  the  steel  in  the  zones  be- 
tween D  and  E  is  heated  to  the  high  temperature  that  is  re- 
quired for  rolling,  the  rolls  will  not  compress  the  coarsened 
grain  back  to  its  normal  degree  of  fineness,  as  they  only 
touch  that  part  of  the  leaf  which  is  between  D  and  the  end. 
This  view  also  shows  the  camber  given  the  various  leaves 
of  a  spring.  When  the  center  bolt  is  put  in,  it  clamps  the 
leaves  tightly  together.  Thus,  when  the  spring  is  deflected, 
the  strains  are  first  taken  up  by  the  outer  ends  of  each 
leaf  and  gradually  transmitted  toward  the  center.  If  they 
fitted  tightly  together  before  being  bolted,  the  strains  would 
center  around  the  bolt  hole  and  make  this  the  weakest  part 
of  the  spring. 

Sample  springs  made  from  alloyed  steels  have,  at  various 
times,  withstood  some  wonderful  tests.  These  were  only 
wonderful,  however,  because  of  the  contrast  between  them 
and  the  commercial  springs  which  were  so  poor.  These 
samples  were  carefully  handled  in  making,  were  not  over- 
heated at  any  time,  and  were  quenched  and  drawn  at  the 
correct  temperatures  to  give  them  their  greatest  elastic  limit, 
toughness,  resiliency  and  resistance  to  fatigue.  By  installing 
modern  furnaces  and  apparatus  and  subdividing  some  of  the 
operations,  the  commercial  springs  could  be  made  nearly  as 
good  as  the  sample. 

Some  spring-makers  have  claimed  that  if  springs  were 
correctly  made  shock  absorbers  would  not  be  needed.  One 
only  has  to  ride  in  a  car,  however,  to  find  that  there  is 
nothing  to  prevent  his  head  from  hitting  the  top,  when 
the  wheel  drops  into  a  slight  road  depression  and  the  severe 
deflection  given  the  spring  causes  It  to  rebound.  When  de- 
flected all  of  the  leaves  resist  their  part  of  the  strain,  but  on 
the  rebound  the  shackle  gives,  and  only  the  main  leaf  re- 
sists this  strain  until  the  clip  is  reached  that  binds  some 
of  the  leaves  together.  This  can  be  plainly  seen  in  Fig.  l.*? 
which  shows  a  Truffault-Hartford  shock  absorber  attached 
to  a  special  spring.  This  spring  was  made  from  leaves 
%  inch  thick,  as  a  greater  resiliency  can  be  obtained  with 
many  thin  leaves  than  with  a  few  thick  ones.  The  easy 
riding  qualities  of  the  car  clearly  demonstrate  this  fact 


LETTERS   ON   PRACTICAL   SUBJECTS 

Wo  piiy  onl.\    lor  uillcleu  published  excluslvoly  In   MA(;niNKitY. 


UNIQUE   ARC   WELDING   OPERATION 

ElcHlric  ;irc  welding  is  now  in  goncriil  ust?  for  ('(^rtain 
classes  of  work,  and  appiiratns  for  generating  and  (Ujutrolling 
the  arc  has  been  pcrfoetod  and  may  be  classed  as  standard. 
Its  fleld  for  application  is  a  wide  and  varied  one,  and  as  its 
possibilities  become  more  widely  known  its  use  will  no  doubt 
be  extended  to  cover  many  operations  now  performed  by 
other  means  at  a  greater  outlay  of  time  and  money. 

An  example  of  one  of  the  many  uses  to  which  a  welding 
outfit  may  be  put  is  illustrated  by  the  accompanying  engrav- 
ings which  show  a  cast  steel  clamp  of  approximately  thirteen 


Fig.   1.     Steel    Casting    to   which    Bolt   Lug   was    electrically    welded   as 
shown   to   the   Left 

inches  inside  diameter.  This  was  designed  for  assembling 
certain  machine  parts  and  holding  them  against  the  face- 
plate of  the  lathe  for  finishing.  The  clamp,  as  originally 
made,  was  in  two  sections  (one  of  which  is  shown  in  the 
right-hand  view  of  Pig.  1),  and  was  intended  to  be  tightened 
around  the  parts  to  be  assembled,  by  means  of  bolts  passing 
through  lugs  on  opposite  sides  of  the  clamp.  It  was  neces- 
sary, in  order  to  operate  the  finished  article  successfully, 
that  the  assembled  sections  be  drawn  together  with  an  ap- 
proximately even  pressure  from  all  directions,  but  on  trying 
out  the  device,  it  was  found  that  those  sections  at  the  joints. 


Fig.  2.     Four-part  Clamp  with  electrically  welded  Bolt  Lugs 

and  for  several  inches  on  each  side,  did  not  come  together 
properly,  and  after  several  trials,  it  was  decided  that  a  four- 
part  clamp  would  have  to  be  used. 

To  avoid  the  delay  which  would  have  been  entailed  by 
baving  the  pattern  returned  from  the  foundry,  making  the 
necessary  alteration,  and  getting  new  castings,  the  welding 
outfit  was  brought  into  play  on  the  existing  castings.  Two 
pieces  of  iron  were  obtained  and  cut  to  shape  to  fit  roughly 
between  the  outer  flanges  of  the  sections.  These  were  then 
welded  into  place,  half  way  between  the  ends,  as  shown  in 
the  left-hand  view  of  Fig.  1.  The  half  rings  were  then  cut 
through  these  lugs,  and  holes  were  drilled  for  bolts,  after 
■which  the  clamp  was  again  ready  for  use.  Fig.  2  illustrates 
the  completed  four-part  clamp. 

The  welding,  in  this  case,  was  done  with  the  carbon  arc, 
using  current  of  approximately  three  hundred  amperes. 
The  operation  consisted  of  fusing  pieces  of  metal  into  the 
joint  between  the  two  parts  to  be  united,  and,  at  the  same 


time  raising  the  metal  on  each  side  of  the  weld  to  the  point 
of  fusion.  The  time  consumed  in  welding  was  one  and  one- 
half  hour,  while  the  machining  operations  for  making  the 
extra  pieces  of  Iron,  and  the  cutting  and  drilling  after  weld- 
ing, required  about  four  hours  more;  therefore,  with  a  total 
time  expenditure  of  five  and  one-half  hours,  and  the  aid  of 
the  welding  outfit,  there  was  accomplished  what  otherwise 
would  have  ro(iuired,  at  a  minimum  estimate,  eight  to  ten 
days  from  the  time  of  getting  the  pattern  back,  until  the  new 
castings  were  machined  and  ready  for  use. 

Westfic'Id,   N.   J.  Ai.AN   M.   BEiNnett 

CLEARANCES  AND  TOLERANCES 

In  the  engineering  edition  of  Machinkky  for  March,  1913 
(page  525),  there  was  a  suggestion  that  only  three  terms  be 
used,  viz.,  "finish,"  "tolerance"  and  "clearance,"  when  re- 
ferring to  the  condition  of  machined  work  and  its  variation 
in  size.  Following  this  suggestion,  the  accompanying  table 
was  prepared  for  the  use  of  designing  draftsmen,  so  as  to 
avoid  any  possibility  of  confusing  the  terms  "tolerance"  and 
"clearance."  The  table  is  practically  self  explanatory.  The 
nominal  size  of  the  male  part  is  given,  with  the  proper  clear- 

CLEARANCES  AND  TOLERANCES  FOR  SLIDING  AND  RUNNING  PARTS 
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Machinery  1 

The  desired  clearance  1 

0  be  su 

btracted  from  the  nominal  male  dimensions    I 

and  the  remainder  place 

Jon  th 

t  drawing  as  the  req 

uired 

size,  thus,  1.998". 

The  tolerance  permitt 

ed  fron 

1  specified  dimensic 

ns  to 

be  placed  on  the 

drawing  as  an  exponent 

to  the 

desired  dimension; 

thus 

2.0  +  0.001  inches. 

The  minus  sign  (-)  is 

used  fo 

r  the  male  part,  the 

plus 

sign  (  ^  )  for  the 

female  part,  and  plus-oi 

-mmus 

sign  (  ±)  when  in 

imatei 

ial. 

ance  and  tolerance.  It  will  be  noted  that  the  table  is  divided 
into  three  parts,  namely:  for  very  accurate  work,  accurate 
work,  and  ordinary  work.  While  this  table  is  only  for  run- 
ning fits,  one  for  driving  and  shrink  fits  could  be  developed 
on  the  same  lines. 

The  clearances  given  for  the  different  classes  of  work 
allow  for  a  sufficient  difference  in  size  to  admit  of  motion 
and  lubrication.  A  departure  from  the  figures  listed  may  be 
necessary  in  exceptional  cases,  depending  upon  the  nature  of 
the  machined  surface  or  its  finish,  the  kind  of  materials  in 
contact,  and  the  length  of  the  fit.  The  tolerance  may  also,  in 
exceptional  cases,  be  reduced  when  greater  accuracy  is  de- 
sired. Tolerance  only  is  allowed  in  the  female  part,  but  both 
clearance  and  tolerance  should  be  allowed  in  the  male  part. 
This  table  is  only  one  of  many  that  could  be  prepared  to  suit 
the  various  requirements  of  machine  manufacturers.  The 
meaning  of  the  three  terms,  "finish,"  "tolerance"  and  "clear- 
ance," which  are  the  only  terms  used,  is  as  follows: 

Finish:  The  condition  of  the  surface  of  the  material,  as 
"file  finish,"  "ground,"  "paint,"  etc. 

Tolerance:  A  tolerated  departure  from  the  dimensions 
specified  on  the  drawing;  this  should  always  be  expressed  in 
the  form  of  an  exponent,  as  2.0   '  """^  inches. 

Clearance:  This  term  signifies  the  difference  between 
working    parts    to    admit    of    motion    and    lubrication.      The 
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amount  of  clearance  determined  upon  is  always  taken  from 
the  nominal  size  of  the  male  part  and  the  remainder  is  the 
dimension  to  be  placed  on  the  drawing,  as  1.S98    """i  inch. 

Tor.ERA.NCE 

ADJUSTABLE   INDEX   MECHANISM 

The  illustrations  show  an  adjustable  index  mechanism 
which  has  been  developed  by  the  writer  and  is,  so  far  as  he 
knows,  an  original  idea.  Several  experienced  toolmakors  and 
machinists  have  looked  over  this  design  and  pronounce  it  to 
be  one  which  should  find  application  for  indexing  various 
classes  of  work. 

Referring  to  Pig.  1,  the  parts  of  the  mechanism  may  be 
briefly  described  as  follows:  The  circular  slide  A  is  dove- 
tailed into  the  block  B  and  has  a  taper  extension  which  fits 
into  tlio  index  plate  C.  The  outside  edge  of  the  slide  A  is 
bobbed  out  to  mesh  with  the  worm  /);  this  worm  has  50 
threads  to  the  inch.  The  pitch  line  of  the  teeth  on  the  slide 
.1  is  at  a  distance  of  2.28  inches  from  the  center  of  the  index 
plate,  which  makes  it  necessary  to  give  the  worm  D  two  com- 
plete turns  to  index  through  1  degree.  The  thimble  E  has  30 
graduations  so  that  each  graduation  corresponds  to  a  move- 
ment of  1  minute.  The  block  li  is  mounted  on  a  spring  steel 
support  F  which  is  fastened  to  the  shoe  on  the  lathe  bed 
as  shown  in  the  illustration. 

Referring  to  the  detail  of  the  index  plate  shown  in  Fig.  2, 
the  method  of  using  this  mechanism  may  be  briefly  outlined 
as  follows: 

For  2  divisions  take  0,  30,  one  revolution. 

For  3  divisions  take  0,  20,  40,  one  revolution. 

For  4  divisions  take  0,  15,  30,  45,  one  revolution. 


Fig.    1.     Adjustable   Index   Mechanism    for   a   Bench   Lathe 

For  8  divisions  take  0,  15,  30,  45,  one  revolution;  shift  pawl 
3  degrees,  then  take  7,  22,  37,  52,  two  revolutions. 

For  20  divisions  take  0,  3,  6,  9,  etc.,  to  57,  one  revolution. 

For  40  divisions  take  0,  3,  6,  9,  etc.,  to  57,  one  revolution; 
shift  pawl  on  index  3  degrees  and  take  1,  4,  7,  10,  etc.,  to  58, 
two  revolutions. 

For  80  divisions  take  0,  3,  6,  9,  etc.,  to  57,  one  revolution; 
shift  pawl  4  degrees  30  minutes,  and  use  the  same  numbers 


three  times  in  succession,  shifting  pawl  4  degrees  each  time. 
(Four  revolutions  in  all.) 

For  120  divisions  go  around  once  making  60  divisions; 
shift  pawl  3  degrees  and  go  around  again  in  same  numbers. 

Ry  this  system  it  is  possible  to  get  any  ot  the  following 
list  of  indices  without,  in  any  case,  making  more  than  six 
turns  of  the  index  plate. 

One  revolution  2,  3,  4,  5,  6,  10,  12,  15,  20,  30,  CO;  two  revo- 
lutions, 8,  24,  40,  120;  three  revolutions  9,  18,  36,  45,  90,  180; 
four  revolutions  16,  48,  80,  240;  five  revolutions  25,  50,  75, 
100,  150,  300;   six  revolutions  72,  360. 


Fig.   2.     Detail   of   Index   and    One    Operation   for    which   it   is   used 

The  use  of  a  practical  illustration  will  show  another  way 
in  which  this  index  mechanism  may  be  conveniently  used. 
Fig.  2  show^s  a  plate  P  in  which  two  notches  and  three  holes 
are  to  be  located  and  machined.  To  index  this  piece  of 
work,  the  mechanism  is  set  at  the  zero  mark,  after  which 
the  notch  A  is  milled  in  the  plate.  The  pawl  is  then  shifted 
two  degrees  on  the  segment  after  which  the  index  is  turned 
to  bring  the  notch  No.  3  up  to  the  pawl.  The  notch  B  is  then 
milled  in  the  plate.  Next  shift  the  pawl  3  degrees  and  engage 
notch  No.  17  with  the  pawl;  the  hole  C  is  then  drilled.  Next 
shift  the  pawl  2  degrees  and  engage  notch  No.  32  with  the 
pawl;  the  hole  D  is  then  drilled.  Next  shift  the  pawl  4  de- 
grees 30  minutes  and  bring  notch  No.  46  up  to  the  pawl;  then 
drill  hole  E.  The  desired  notches  and  holes  have  now  been 
correctly  located  and  machined. 

Rlgin,   111.  EiiK.v   Lk.v 


USE  OF  RUBBER  STAMPS  ON  TRACING 
CLOTH 

A  rubber  stamp  with  a  so-called  "cushion-pad"  is  preferred 
as  it  allows  more  pressure  on  the  stamp  without  blurring 
the  imprint.  Sprinkle  powdered  pumice  stone  over  the 
part  of  the  tracing  to  be  stamped  and  rub  this  in  thoroughly; 
then  blow  off  the  surplus.  Thoroughly  ink  the  stamp  either 
on  a  new  pad  or  a  freshly  inked  pad,  as  it  is  very  important 
to  have  plenty  of  ink  on  the  stamp.  Place  the  inked  stamp 
over  the  desired  spot  and  press  on  it  firmly  for  a  moment. 
Remove  the  stamp  and  sprinkle  lampblack  all  over  the 
stamped  portion.  By  means  of  a  rag  over  the  index  finger 
press  down  on  the  lampblack  so  as  to  soak  up  the  ink.  and 
then  thoroughly  rub  in.  After  rubbing  in  the  lampblack 
blow  off  the  surplus.  When  the  tracing  is  dry  the  entire  sur- 
face may  be  cleaned  off  with  gasoline.  It  is  well  to  rub 
lightly  over  the  stamped  portion.  Convenient  receptacles  for 
the  powdered  pumice  stone  and  lampblack  are  talcum- 
powder  cans,  as  they  allow  the  contents  to  be  sifted  over  the 
tracing  without  soiling  the  hands. 

The  stamped  portion  will  print  as  clearly  as  the  regular 
India  drawing  ink,  if  the  foregoing  directions  are  properly 
carried  out.  A  good  method  of  stamping  tracing  cloth  was 
mentioned  in  Machinery  some  time  ago,  printers'  Ink  being 
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used.  Hut  tlio  Hrhcino  just  dcHcrlbcd  has  an  adviiiitiiKo  over 
tho  printers'  ink  uictliod.  in  that  it  allows  clcaniiiK  the  trnc- 
liiK  wltli  KasoIInc;  tliis  would  riMUove  the  printers'  ink. 

Hy  the  use  of  rubber  stamps  considerable  time  can  be  saved 
in  draftiuf;  rooms.  'I'lio  titles  for  drawings  could  be  stamped 
by  having  a  holder  in  which  loose  rubber  letters  were  prop- 
erly arranged.  Stamps  having  general  notes  or  instructions, 
the  name  of  the  compan\ ,  or  blank  headings  such  as  Drawing 

No Hate   Drawn  by    ,  Traced 

by  Checked  by  Scale , 

etc.,  would  prove  great  time  savers  and  give  the  drawings  a 
unil'orni   and   neat  appearance.  A.    E. 


A   RAPID   RETAPPING  WRENCH 

The  piece  A  shown  in  Fig.  1  is  part  of  the  ball  bearing 
used  on  a  motorcycle.  This  part  has  seven  notches  milled 
on  the  inside  of  it  to  receive  an  adjustable  lock  mechanism. 
The  piece  is  first  formed,  bored  and  tapped  and  the  notches 
are  then  milled.  This  necessitates  retapping  the  piece  before  it 
is  hardened,  the  solid  tap  3  being  used  for  this  purpose. 
The  tool  has  a  square  shank  and  is  clamped  in  a  bench  vise. 
The  piece  to  be  tapped  is  then  turned  onto  the  tool  by  hand 
until  the  notched  section  is  reached,  after  which  the  wrench 
C,  shown  in  Fig.  2,  is  used  to  complete  the  operation.  The 
eccentric  is  solid  and  the  handle  D  allows  the  wrench  to 
obtain  a  tighter  grip  on  the  work  as  the  strain  is  increased 
so   that  the  necessary  power  is  obtained   to  drive  the  work 


nient  for  publication  in  a  trade  journal.  Would  he  he.  treat- 
ing his  employer  fairly  by  so  doing?  Should  ho  first  ask 
and  receive  his  employer's  permission  to  write  such  an 
article?  lias  his  employer  tlu;  right  to  refuse  such  a  re- 
(luest?  Would  Jolm  be  l)(diaving  dishonestly  If  he  did  not 
turn  over  any  now  ideas  which  he  develops  to  his  employer? 
("ould  he  ignore  his  employer  in  the  matter  of  publishing  an 
article  and  still  remain  loyal?  If  not,  where  does  John  stand 
and  how  is  he  to  know  what  ideas  he  has  a  right  to  describe, 
and  what  sort  of  ideas  has  his  employer  the  right  to  expect 
him  to  keep  from  the  public?  There  are  many  John  Henrys 
and  many  firms  such  as  Blank  &  Co.,  whom  I  believe  would 
like  to  hear  the  other  fellow's  opinion  on  this  subject. 
Delphos,  Ohio.  A,  J.  Brick  nick 


NICKEL   PLATING   WITH   BICHLORIDE 
OF   MERCURY 

The  following  formula  for  "nickel  plating"  brass  and  cop- 
per parts  has  proved  very  satisfactory  in  our  shops  during 
the  past  four  years.  In  using  this  method,  the  first  step  is 
to  see  that  the  parts  to  be  plated  are  quite  clean  and  free 
from  grease.  The  work  is  then  dipped  in  a  saturated  solu- 
tion of  bichloride  of  mercury  or  else  a  paste  is  applied  by 
rubbing.  This  treatment  causes  a  film  of  mercury  to  be 
deposited  on  the  work,  and  when  this  result  has  been  ob- 
tained the  pieces  are  dried  in  sawdust  and  then  lacquered 
in  the  usual  way. 


4 


Fig.    1.     Work    for    which    Retapping 
Wrench    was    designed 

onto  the  tap.  It  will  be  seen  from  the  illustrations  that  the 
clamp  ring  E  is  cut  away  at  the  point  G  to  give  the  tool  the 
necessary  amount  of  "spring." 

Dayton,  Ohio.  0-  L.  Allen 


THE  ETHICS  OF  CONTRIBUTING  TO  THE 
TECHNICAL   PRESS 

I  would  like  to  ask  the  readers  of  Machinery  for  their 
opinion  concerning  the  right  of  an  employe  to  write  descrip- 
tions of  improved  tools  or  methods  that  are  used  in  the  shop 
where  he  is  employed,  for  publication  in  the  technical  press. 
It  is  not  my  desire  to  bring  out  a  technical  discussion  of  the 
legal  points  of  the  case,  as  the  preservation  of  harmony 
between  employer  and  employe  depends  rather  upon  the  way 
in  which  they  regard  the  matter.  As  an  example,  let  us  sup- 
pose that  John  Henry  is  employed  by  Blank  &  Co.  John  is  a 
progressive  man  and  utilizes  his  spare  time  during  working 
hours,  and  also  at  home,  in  studying  out  and  developing 
improvements  along  the  particular  line  of  work  in  which  he 
is  engaged.  For  the  sake  of  argument,  it  must  be  assumed 
that  his  daily  task  is  not  slighted  by  so  doing.  Some  of  the 
ideas  which  he  develops  are  adopted  by  his  employer 
although  John  receives  no  compensation  other  than  the  good 
will  of  the  heads  of  the  firm.  It  is  evident  that  such  ideas 
are  regarded  as  a  natural  product  of  John's  daily  work. 

Under  such  conditions,  I  should  like  to  know  whether 
John  has  a  moral  right  to  write  a  description  of  his  improve- 


Fig.    2.     Eapid    Retapping    Wrench    for   tapping   Thread    on    BaU 
Bearing   Parts   shown   at   A   in  Fig.    1 

If  a  paste  is  found  more  convenient  to  use  than  the  solu- 
tion, it  may  be  prepared  by  adding  water  to  the  powdered 
bichloride  of  mercury  to  obtain  the  required  consistency. 
It  is  essential  that  the  parts  be  lacquered  after  they  have 
been  plated  in  this  way;  otherwise  the  mercury  will  wear 
off  in  a  short  time. 

Bichloride  of  mercury  may  be  obtained  at  almost  any  drug 
store.  If  difficulty  is  experienced  in  purchasing  it,  it  may 
be  prepared  by  allowing  metallic  mercury  to  dissolve  in 
hydrochloric  acid  until  the  strength  of  the  acid  is  used  up. 
The  liquid  is  then  boiled  off,  leaving  white  crystals  of  bi- 
chloride of  mercury  in  the  vessel.  Either  a  glass  or  earth- 
enware vessel  should  be  used  to  prepare  the  bichloride  of 
mercury,  as  hydrochloric  acid  will  act  upon  any  metal  vessel 
which  may  be  used. 

East  Orange,  N.  J.  George  Garrison 


DRILLING   GLASS 

In  the  June  number  of  Machinery,  Mr.  S.  Queer  states  that 
he  has  found  it  much  easier  and  quicker  to  drill  glass  by 
hand  than  by  the  method  described  by  Mr.  O.  M.  Hance  in 
the  December,  1912,  number.  I  did  not  read  Mr.  Hance's 
article  but  feel  sure  that  the  following  method  will  prove 
more  rapid  than  that  described  by  Mr.  Queer. 

I  use  an  ordinary  twist  drill  of  the  size  of  the  hole  which 
is  required.  A  mixture  of  turpentine  and  camphor  is  used 
as  a  cutting  compound.     The  glass  is  drilled  about  half  way 
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throuKli  and  tlicii  turned  over  so  that  the  remaining  dcptli 
may  be  drilled  from  the  opposite  side.  No  jig  or  other  fix- 
ture is  required  for  this  purpose.  When  the  worlc  is  turned 
over,  the  bottom  of  the  hole  will  be  clearly  shown  by  a  white 
spot  and  by  centering  the  drill  on  this  spot,  a  good,  clean 
hole  can  be  produced.  I  have  drilled  quite  a  few  holes  in 
glass,  using  a  small  drill  press  running  at  high  speed,  and 
had  no  more  trouble  than  if  I  were  drilling  cast  iron. 
Auburn,  N.  Y.  J.\mes  Burke 


SAFETY   EQUIPMENT   FOR   LADDERS 

Almost  every  industrial  plant  maintains  one  or  more  lad- 
ders which  are  used  in  attending  to  shafting  and  for  similar 
purposes,  the  ladder  seldom  being  laid  down  lengthwise.    This 


is  made  of  %  by  1  inch  flat  stock,  the  ends  being  bent  back 
at  right  angles  and  teeth  milled  on  the  front  edge  of  the 
guard.  Holes  are  drilled  at  each  end  of  the  guard  to  receive 
screws  for  securing  it  to  the  ladder.  Where  a  ladder  is 
eciuipped  with  these  guards  at  its  upper  end  and  has  points 
at  its  lower  end  securely  imbedded  in  the  floor,  there  is  little 
danger  of  slipping,  no  matter  how  roughly  the  ladder  Is 
handled. 

The  danger  or  accidents  from  loose  or  torn  sleeves  being 
caught  in  belts,  gears  or  other  moving  parts  has  been  written 
about  too  often  to  require  repetition.  It  is  not  out  of  place, 
however,  to  state  that  for  an  employe  wearing  a  shirt  or 
jumper  with  loose  sleeves  to  go  up  a  ladder  to  adjust  moving 
parts  of  a  machine  is  to  invite  a  serious  accident.  To  avoid 
this  danger,  it  is  advisable  to  have  a  pair  of  sleeves  attached 
to  every  ladder  used  in  a  factory,  as  shown  at  E.  These 
sleeves  can  be  slipped  on  over  an  ordinary  pair  of  shirt  or 
jumper  sleeves  before  going  up  the  ladder,  and  practically 
do  away  with  the  danger  of  being  caught.  There  are  a 
number  of  different  kinds  of  sleeves  made  and  no  particular 
kind  is  recommended.  It  is  only  necessary  that  the  sleeve 
shall  be  made  of  stiff  material,  the  most  suitable  being  those 
made  of  fiber  or  matting.  The  important  thing  to  remember 
in  order  to  avoid  accidents  when  working  on  a  ladder  is  to 
see  that  the  feet  are  firmly  imbedded  in  the  floor  so  that 
they  cannot  slip  and  also  that  the  ladder  is  securely  anchored 
at  its  upper  end.  As  a  supplement  to  the  use  of  these  safety 
devices,  a  point  should  be  made  of  instructing  the  workmen 
in  regard  to  the  danger  which  they  run  in  mounting  a  ladder 
and  the  proper  method  of  avoiding  it. 

Hartford,    Conn.  J.\mi:s    E.    Cooley 


Assembly  and  Detail  Views   of   Safety  Equipment  for  Ladders 

is  due  to  the  fact  that  there  is  no  room  in  the  average  factory 
for  a  ladder  to  be  laid  down  without  being  in  the  way.  There 
are  few  forms  of  shop  equipment  that  require  more  caution 
in  their  use  than  a  ladder  which  is  used  to  reach  the  belts 
and  shafting  in  a  factory,  and  no  matter  how  careful  the 
workman  may  be  there  is  still  a  certain  amount  of  danger. 

Insecure  footing  for  a  ladder  on  the  floor  is  frequently  the 
cause  of  accidents,  due  to  the  ladder  slipping  away  from  its 
overhead  support.  Most  ladders 
used  in  factories  are  provided  at 
their  lower  ends  with  forged  braces 
which  prevent  the  ends  of  the  lad- 
der from  splitting.  These  braces 
are  forged  with  a  single  or  double 
point  which  digs  into  the  floor  and 
prevents  the  ladder  from  slipping. 
There  are  a  number  of  different  de- 
signs of  these  braces,  two  common 
forms  of  which  are  shown  at  A 
and  B.  The  chief  objection  to  the 
brace  shown  at  A  is  that  it  does  not 
afl'ord  a  reliable  grip  when  placed 
across  the  grain  of  the  floor.  The 
brace  at  B  is  more  reliable  until 
it  becomes  worn  down,  but  this 
form  is  rather  difficult  to  sharpen. 

The  form  of  brace  illustrated  at 
C  is  an  improvement  over  the  two 
preceding  designs.  It  consists  of 
a  piece  of  square  stock  hardened 
and  ground  to  a  point  at  one  end 
and  threaded  at  the  other  end.  The 
tlireaded  end  fits  into  a  tapped  hole 
in  the  forging  secured  to  the  foot 
of  the  ladder,  and  is  furnished  with  ^ 

a  check-nut  to  guard  against  its  working  out  of  place.  When 
the  points  of  these  braces  become  dull,  they  can  be  easily 
removed  and  sharpened. 

Very  few  ladders  are  made  with  any  provision  to  prevent 
them  from  slipping  at  their  upper  end.  The  device  shown 
in  detail  at  D  and  also  attached  to  the  ladder  is  an  efficient 
means  of  preventing  accidents  from  this  cause.     This  guard 


SCREW  MACHINE  CHUCK  ON  A 
TRIMMING  LATHE 
Some  time  ago  I  was  called  upon  to  trim  a  large  number  of 
metal  caps  which  had  been  drawn  from  24  gage  sheet  brass. 
One  of  these  caps  is  shown  in  position  on  the  spindle  of  the 
trimming  lathe,  from  which  the  general  form  is  apparent. 
I  first  tried  to  chuck  these  caps  from  the  outside,  but  found 
that  the  metal  was  too  weak  to  support  the  strain.  After 
trying   one    or    two    other   methods   without   success,    It   was 


of  a  Screw  Uachine  Cliuck  on  a  Trimming  Lathe 

decided  to  design  a  chuck  which  would  hold  the  work  from 
the  inside  and  enable  the  lathe  to  run  continuously  without 
the  necessity  of  stopping  it  to  take  off  finished  work.  The 
design  of  this  chuck  is  shown  in  plan  and  cross-section. 

Referring  to  the  illustration,  it  will  be  seen  that  an  exten- 
sion B  made  of  heavy  wrought-iron  pipe  was  attached  to  the 
head   end   of  the   hollow   spindle  A   of  the   12-inch   trimming 
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lilt  lie  which  WU8  uai'il  lor  machliilng  these  caps.  Tlic  cxtoii- 
>iioii  Is  held  to  the  spliidlc  by  iiKUins  of  a  collar  V  and  the  other 
011(1  of  tlu>  oxtenslon  Is  (Hiuippccl  with  a  locking  collar  1)  which 
carries  tho  hardcnod  tool-sted  lovers  K  pivoted  on  pins  /''. 
When  the  hand  lever  L  is  thrown  over,  the  lovers  /■;  push  tho 
expander  rod  ii  against  tho  expanding  niandrol  //,  which 
grips  the  work  ready  for  tho  trimming  operation.  Tho  cone- 
shaped  member  /  which  actuates  the  levers  /•;  Is  a  sliding  fit 
on  the  extension  spindle  li,  and  is  moved  by  moans  of  tho 
fork  J  connected  to  the  hand  lover  L  by  the  link  K.  Tho  fork 
J  is  supported  from  tho  lathe  bed  by  means  of  a  cast-iron 
bracket  M  and  two  slots  "N  arc  cut  in  the  lathe  bod  to  allow 
the  link  K  and  handle  L  to  move  freely,  the  arrangement 
being  clearly  shown  in  the  plan  and  cross-sectional  views. 

The  expander  0  is  screwed  onto  the  front  end  of  the  ex- 
pander rod  O  so  that  different  sized  mandrels  may  easily  be 
used.  The  chuck  H  is  made  of  machine  steel  and  provided 
•with  five  1/16-inch  slots.  A  spring  P  forces  the  rod  O  back 
to  the  idle  position  when  the  cone  /  releases  the  levers  E.  The 
throw  of  the  expander  rod  O  can  be  adjusted  by  means  of 
two  nuts,  0  and  ]i.  The  chuck  is  so  designed  that  it  will  not 
Interfere  with  the  regular  work  for  which  the  machine  is 
used.  This  method  of  trimming  caps  proved  to  be  decidedly 
economical  and  might  readily  be  applied  on  a  variety  of 
trimming  operations.  J.  S. 


TURRET  LATHE  FIXTURE  FOR  MACHINING 
BEVEL    GEARS 

In  the  factory  where  the  writer  is  employed  great  diflRculty 
was  experienced  in  securing  accurate  machine  work  on  cast- 
steel  bevel  gears.  As  it  was  necessary  to  produce  a  large 
number  of  these  gears  at  a  low  price,  a  simple  turret  lathe 
fixture  of  the  form  illustrated  herewith  was  designed.  One 
of  the  gears  for  whicli  this  fixture  was  designed  is  shown  in 
place.     The  machine  work  consists  of  boring  and  facing  the 


location,  the  pressure  which  is  applied  being  road  on  a  gradu- 
ated spindle  at  the  opposite  end  of  the  gage.  An  instrument 
of  this  kind  can  be  made  with  a  spring  and  graduations 
which  adapt  it  for  tho  particular  service  for  which  It  is 
Intended. 

The  design  of  this  instrument  Is  clearly  shown  In  the 
cross-sectional  view.  Uoforrlng  to  this  illustration,  A  is  the 
revolving  spindle;  the  end  of  this  spindle  bears  against  the 
ball  bearing  li  and  transmits  pressure  to  spring  V.  It  will 
1)0  evident  that  this  spring  is  held  between  tho  collar  IJ  and 
the  end  K  of  the  gage.  The  graduated  plunger  may  be  keyed 
Into  the  end  K  to  prevent  the  possibility  of  its  turning.  It 
will  bo  found  advisable  to  knurl  the  outside  of  the  gage  to 


Turret  Lathe  Fixture  used  for  boring  and  facing  Cast-steel  Bevel  Gears 

hub,  it  being  necessary  to  have  the  bore  very  accurately  located 
in  relation  to  the  pitch  circle. 

The  fixture  was  designed  to  enable  it  to  be  clamped  onto 
the  faceplate  of  the  turret  lathe.  Three  taper  pins  are  placed 
in  the  fixture  at  the  angle  of  the  gear  teeth,  the  taper  of  the 
pins  being  such  that  they  w  ill  fit  accurately  into  spaces  between 
the  teeth.  These  pins  provide  a  three-point  bearing  for  the 
gear  and  locate  it  so  that  the  hole  can  be  bored  in  exactly 
the  required  position.  The  work  is  clamped  to  the  fixture 
by  means  of  the  bolts  and  caps  shown  in  the  illustration. 
The  boring  and  facing  bars  used  for  machining  the  gears  are 
piloted  into  the  3-inch  bore  in  the  fixture,  thus  insuring  the 
required  degree  of  accuracy.  M.  W.  W. 

END-THRUST    GAGE 

The  accompanying  illustration  shows  a  gage  for  measuring 
the  end  thrust  of  a  shaft.  In  use,  the  point  of  the  spindle  A 
is  inserted  in  the  center  of  the  shaft,  after  which  pressure  is 
applied   by   hand   until   the   shaft   is   pushed    into   its   desired 
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End-thrust  Gage  for  testing  Position  of  Rotating  Parts 

give  it  a  neat  appearance  and  also  to  afford  a  good  grip 
when  the  instrument  is  used  by  a  mechanic  whose  hands  are 
covered  with  oil. 

In  the  manufacture  of  electric  motors  it  is  found  that 
there  is  a  tendency  for  the  armature  to  "hug"  one  bearing  if 
it  is  not  quite  accurately  balanced.  This  gage  was  designed 
for  use  in  the  testing  department  of  a  factory  which  had 
experienced  trouble  from  this  source.  Gages  were  placed  in 
the  hands  of  the  inspectors  who  were  instructed  to  return 
to  the  assembling  department  any  motor  in  which  it  was 
found  that  more  than  a  specified  pressure  was  required  to 
bring  the  armature  back  to  the  central  position. 

Richard  Russell 


REVERSE   MECHANISM  FOR   FACING 
TRANSMISSION   CASES 
The  executive  head  of  one  of  the  leading  automobile  fac- 
tories of  Indianapolis,  upon  taking  charge  of  the  work,  found 
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Automatic    Reverse    Mechanism    applied    to    Milling    Machine,    for    Continuous 
Milling  Operation 

the  aluminum  transmission  cases  being  faced  on  a  milling 
machine  which  had  been  designed  to  work  iron  and  steel. 
This  proved  to  be  a  slow  process.  The  first  step  taken  toward 
increasing  capacity    was  to   change  the  spindle  speeds  from 
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one  to  five,  to  one  to  one,  which  Increased  the  speed  of  the 
cutters  five  times  what  it  had  been.  The  next  step  was  to 
add  two  more  jigs  for  mounting  the  transmission  cases  on 
the  milling  machine  tabic,  making  three  jigs  in  tandem.  As 
there  was  no  mechanical  return  feed,  the  milling  was  all 
done  during  the  forward  movement  of  the  table,  which  had 
to  be  returned  to  the  starting  point  by  hand.  In  order  to  ope- 
rate the  facing  tools  on  both  forward  and  return  movements 
and  also  permit  the  operator  to  put  on  unfinished  work  and 
take  off  finished  castings  without  stopping  the  machine,  the 
feed  shaft  was  made  to  reverse  when  the  table  had  carried 
the    third   case    past    the    cutters;    then,    on    the    return,    the 

cases  which  the  operator  had  put  on    , 

while    the    first    three    were    being 
faced  were  machined. 

As  the  feed  shaft  reverse  mech- 
anism devised  for  this  machine 
may  be  applicable  to  other  milling 
machines,  it  will  be  described  some- 
what in  detail. 

The  shaft  C  used  to  operate  the 
feed  table  is  driven  from  the  side 
of  the  machine  by  belt.  This  shaft 
was  cut  and  the  drive  end  bored 
out  to  form  a  journal  for  gudgeon 

B  set  in  the  cut-off  end  of  the  feed  shaft  t'.  Miter  gear  /;  is 
keyed  on  shaft  C  and  is  provided  with  a  clutch.  A  double- 
ended  clutch  J  is  splined  to  shaft  D  and  miter  gear  //  is  jour- 
naled  on  shaft  D.  The  gears  /;  and  H  are  connected  by  gear  F. 
The  two  parts  of  the  housing  which  enclose  these  gears  termi- 
nate in  bearings  for  shafts  C  and  D.  When  the  housings  are 
bolted  together,  gear  F  is  in  proper  mesh  with  gears  E  and  H. 
The  double-ended  clutch  J  is  provided  with  a  yoke  A'  which 
extends  outward  through  an  opening  in  the  housing  and  is 
connected  with  a  shifter  bar  L.  When  the  machine  is  in 
operation,  the  shaft  C  and  the  belt  pulley  always  run  in  the 
direction  indicated  by  the  arrow.  If  it  is  desired  to  feed  the 
table  forward,  the  clutch  which  is  splined  on  shaft  D  is 
engaged  with  the  clutch  of  gear  E,  whereas  to  operate  the 
feed  shaft  in  the  opposite  direction,  the  clutch  J  is  moved 
into  contact  with  the  clutch  of  gear  H.  By  attaching  a  rock 
lever  to  the  shifter  bar  L  and  setting  it  to  engage  with  stop 
arms  at  each  end  of  the  feed  table,  the  reverse  movement 
is  obtained  automatically,  and  the  operator  simply  removes 
the  finished  parts  and  replaces  them  with  unfinished  castings 
after  the  cutters  pass  each  piece. 

Indianapolis,  Ind.  J.  A.  McAnulty 


2  was  designed.  In  machining  the  gibs  on  a  milling  ma- 
chine, the  surfaces  B  were  first  finished  on  a  vertical 
milling  machine,  holding  the  work  in  a  vise  and  using  a 
face  mill  to  avoid  distortion.  After  this  operation  had  been 
completed,  the  surfaces  C  and  J)  were  machined  in  the  mill- 
ing jig  as  illustrated  in  Fig.  2.  For  the  first  cut,  only  one 
I)air  of  gibs  was  placed  in  the  left-hand  side  of  th<>  jig. 
Tliis  pair  of  gibs  was  then  transferred  to  the  right-hand 
side  of  the  jig  and  a  fresh  pair  of  blanks  placed  in  the 
left-hand  side,  after  which  the  jig  was  tightened  up  and 
ready  for  the  second  cut.  A  coarse  pitch  spiral  cutter  A, 
wide  enough   to   span  the   four  gibs  was  used,  and  it  will 
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Fi^.   2.     Jig   designed   for  milling   Gibs 

be  evident  that  one  pair  of  gibs  was  completed  at  each  cut — 
except  the  first  and  last.  Working  according  to  this  method, 
one  operator  was  able  to  operate  a  vertical  miller  used  for 
finishing  the  sides  B  and  the  horizontal  miller  used  for 
finishing  the  sides  C  and  D,  thus  effecting  a  material  saving 
in  production  cost. 

Cincinnati,  Ohio.  H.  M.  Booaht 


STANDARD   WIDTH   AND   THICKNESS 
OF  KEYS 

Realizing  the  advantages  derived  from  interchangcability 
of  machine  parts,  1  am  presenting  in  the  following  what  we 
have  found  to  be  a  satisfactory  standard  for  the  dinionsions 

DIMENSIONS  OF  STANDARD  KEYS 


JIG  FOR  MILLING   GIBS 

It  is  the  purpose  of  this  article  to  describe  a  jig  for  mill- 
ing dovetailed  gibs  of  the  type  illustrated  in  Fig.  1.  These 
gibs  are  about  18  inches  long  by  2  1/16  inches  wide  by  6/16 
inch  thick  and  are  cored  out  on  one  side  for  a  cam   slot. 


Size  of  Shaft 

Size 

of  Key 

Size  of  Shaft 
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Width  in     Thickness 
Inches        in  Inches 

Diameter  in 
iDches 

1  tol/, 
U  tolA 
U  tolls 

2  to  2^ 

Width  in 
Inches 

i 

1 
i 

iThickness 
in  Inches 

i 

i 

2i  to2ii 
3      to3i 
3} 8  to  4,', 
4i  tooi 

i              4 

i              i 

1                * 
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Fig.   1.    Type  of  Gib  to  bo  milled 

They  are  made  in  large  quantities  so  that  the  time  involved 
in  handling  the  work  becomes  an  important  factor. 

It  was  formerly  the  practice  to  plane  these  gibs  owing  to 
the  impression  that  milling  would  not  produce  a  straight 
enough  job  on  such  thin  casti-  gs.  As  the  gibs  were  used 
on  a  cheap  machine,  no  time  could  be  spent  in  fitting,  and 
consequently  it  was  necessary  to  machine  the  work  within 
the  required  limits  of  accuracy.  In  order  to  reduce  the  time 
required  for  this  operation,  the  milling  jig  illustrated  in  Fig. 


of    keys.      It    appears    that    by    securing    the    experience    of 

readers  of  Machinery  along  this  line,  a  start  might  be  made 

toward  establishing  a  generally  recognized  standard. 

The  firm  with  which,  I  am  connected  docs  general  jobbing 

work  in  addition  to  manufacturing 

a  line  of  machinery.    When  I  came 

to  the  company  in  1899  they  were 

using  square  keys  and  continued  to 

do    so    until    several    years    later. 

These  keys  were  usually  made  from 

square  cold-rolled  steel  without  any 

machine  work  except  on  the  tapered 

keys,  which  were  made  with  a  taper 

of  %  inch  per  foot. 

Complaints  were  occasionally  re- 
ceived from  customers  in  regard  to 
the  square  keys.  It  was  claimed 
that  they  weakened  the  shaft  and  hub  unnecessarily,  and  worn 
and  broken  parts  returned  to  the  shop  seemed  to  justify  this 
conclusion.  In  1903  it  became  easier  to  get  cold-drawn  steel 
in  rectangular  sections,  and  after  careful  consideration  it  was 
decided  to  adopt  rectangular  keys  in  place  of  the  square  ones 
previously  used.  The  accompanying  table  sets  forth  the  sizes 
which  were  adopted. 

When   taper  keys  were  used,  the  shallow  end  of  the  key- 
way  in  the  hub  was  made  equal  in  depth  to  the  keyway  in 
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tho  shaft,  tlie  key  bcliiK  planed  from  square  stock.  These 
lUmonsioiis  have  proved  very  satisfactory  and  appear  to  bo 
about  ri^ht  for  Kcncral  classes  of  service.  As  all  sizes  are 
In  eighths  of  an  Inch,  tho  keyways  and  keys  can  bo  made 
without  requlrlnK  a  larKO  number  of  cutters  and  a  variety 
of  sizes  of  stock  to  be  kept  on  hand.  It  will  bo  noticed  that 
the  thickness  of  the  keys  is  about  threo-inmrters  of  lli(>ir 
width,  or  us  nearly  this  proportion  as  it  is  possible  to  make 
them  without  adoi)tiiiK  smaller  ditiuMisioiis  than  eighths  of  an 
Inch. 

Orders  are  friHiuently  received  that  call  for  "standard"  key- 
seats  and  are  filled  from  the  tlimensions  given  in  the  table 
witliout  calling  forth  any  complaint.  It  appears  that  many 
shops  use  standards  of  their  own,  most  of  which  probably 
agree  quite  closely. 

Watervliet.   N.   Y.  Makti.v   H.   Hall 


MILLING   A   THREE-JAW   STARTING 
CRANK   CLUTCH 

A  simple  and  efficient  milling  fixture  for  machining  the 
jaws  of  a  three-jaw  starting  crank  clutch  for  an  automobile 
motor  is  shown  in  detail  in  the  accompanying  illustration. 
In  order  to  make  clear  the  method  of  machining  clutches  by 
this  means,  the  mechanism  will  first  be  described  in  some 
detail.  The  baseplate  A  of  the  fixture  is  finished  at  an 
angle  on  its  under  side  in  order  to  secure  the  desired  angle 
on  the  clutch  jaws.     A  keyway  of  the  same  size  as  the  slots 


used  which  Is  3  ln(!he8  In  diameter  by  '^  Inch  In  width,  and 
has  the  teeth  cut  in  a  surface  Inclined  at  an  angle  of  37 
degrees.  This  cutter  is  fed  into  the  work  until  its  center  Is 
directly  over  the  center  of  I  hi'  dutch  jaw  which  Is  to  be 
machined.  Owing  to  the  angle  at  which  the  fixture  Is  in- 
clined, It  will  be  evident  that  only  that  side  of  the  cutter 
which  is  over  the  "high"  side  of  the  work  will  cut.  After 
the  cutter  has  been  fed  in  as  previously  described,  the  Index 
pin  is  wttlidrawn  and  the  body  of  the  fixture  is  rotated  by 
means  of  the  handles  J.  I5y  so  doing  the  cam  surface  at 
the  bottom  of  the  fixture  runs  over  the  hardened  block  O 
and  guides  the  work  In  such  a  way  that  the  desired  contour 
for  the  clutch  jaw  is  secured.  The  rotation  of  the  fixture 
is  continued  until  the  cam  drops  off  the  hardened  block  O, 
indicating  tliat  one-third  of  a  revolution  has  been  completed. 
The  fixture  is  then  indexed  by  locking  the  index  pin  in  the 
second  hole  in  the  fixture,  after  which  the  cutter  is  again 
fed  in  to  the  center  of  the  work.  By  rotating  the  fixture  as 
previously  described  the  second  clutch  jaw  is  machined.  The 
process  is  repeated  a  third  time  to  machine  the  third  clutch 
jaw.  This  fixture  proved  to  be  the  means  of  producing  very 
accurate  work. 

Cleveland,  Ohio.  E.  H.  Pkatt 


PREVENTING   BLOW-HOLES   PROM 
FORMING  IN   BRASS 

Inexperienced   mechanics  sometimes   have   great  trouble  in 
preventing  air-  or  blow-holes   from   forming  at  the  joints  of 
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Fixture   used   for   milling   a   Three-jaw   Automobile   Starting   Crank   Clutch 


in  the  milling  machine  table  is  milled  on  the  under  side 
of  the  fixture,  a  key  being  used  to  prevent  it  from  rotating. 
Two  bolts  fitting  In  the  slots  in  the  base  of  the  fixture  provide 
for  securing  it  to  the  milling  machine  table.  It  will  be  seen 
that  a  pilot  is  provided  on  the  upper  side  of  the  base,  this 
pilot  being  counterbored  to  receive  tension  spring  B  and 
screw  C. 

The  body  of  the  fixture  D  is  counterbored  at  its  upper 
end  to  receive  the  clutch  jaw  which  is  held  in  position  by 
means  of  four  set-screws  E.  The  lower  end  of  the  body  D 
is  machined  to  the  form  to  which  it  is  desired  to  finish  the 
clutch  jaw,  the  development  of  this  cam  surface  on  the  lower 
side  of  the  body  being  shown  at  F.  Hardened  steel  blocks 
are  inserted  in  this  cam  surface  where  the  most  severe  strain 
takes  place,  and  a  hardened  steel  block  G  secured  to  the 
base  of  the  fixture  engages  with  the  cam  surface  to  give  the 
liody  D  the  required  motion.  The  spring  B  insures  having 
the  cam  surface  on  the  body  of  the  fixture  held  in  contact 
Avith  the  block  G  at  all  times. 

In  machining  a  clutch  jaw  on  this  fixture,  the  index  pin  H 
is  inserted  in  one  of  the  holes  in  the  body  D  in  order  to  locate 
the   fixture   in   the   starting   position.      An   angular   cutter   is 


pieces  which  are  being  brazed  together.  This  is  generally 
due  to  the  fact  that  the  work  is  heated  to  too  high  a  tempera- 
ture, with  the  result  that  tlie  brass  begins  to  "boil."  Brazing 
sliould  always  be  done  at  as  low  a  temperature  as  possible, 
and  during  the  operation,  the  molten  brass  should  be  con- 
tinually stirred  to  remove  any  air  bubbles  that  may  possibly 
form. 

In  cases  where  it  is  impossible  to  stir  the  brass,  satisfac- 
tory results  may  be  obtained  by  proceeding  in  the  usual  way, 
then  allowing  the  work  to  cool  to  a  dark  red  and  heating  it 
a  second  time,  after  which  it  is  again  allowed  to  cool.  The 
second  heating  allows  the  metal  to  run  into  any  blow-holes 
which  may  form,  the  air  being  driven  out  to  the  surface  of 
the  metal.  It  is  of  the  utmost  importance  that  the  tempera- 
ture be  so  regulated  that  the  brass  will  not  boil  during  the 
second  heating.  If  this  precaution  is  not  taken,  the  metal 
will  be  in  the  same  condition  as  it  was  before  applying  the 
heat  the  second  time.  In  any  kind  of  brazing  the  best  results 
are  obtained  by  heating  the  work  just  enough  to  cause  the 
brass  to  melt,  and  taking  care  to  have  the  temperature  of  the 
joints  the  same  as  that  of  the  molten  brass. 

East  Orange,   N.   J.  George  Garriso:^ 
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SHOP  AND  DRAFTING-ROOM  KINKS 


INGENIOUS   MEANH   AND  SHORT  CUTS 

AN  EASY  METHOD  OF  LAYING  OUT  BLOCK 

LETTERS 
Block  letters  can  be  easily  and  quickly  laid  out  by  procur- 
ing a  piece  of  quadrille  paper  and  attaching  a  carbon  sheet 
on  the   under  side  of  it  with  the  carbon  surface   facing  the 

work.  By  laying  out 
the  first  letter  to 
the  desired  size  and 
proceeding  in  the 
same  space  to  lay 
out  all  the  others, 
perfect  lettering  for 
a  sign  or  drawing 
can  be  done  in  less 
than  half  the  time 
rc(iuired  to  con- 
struct the  letters  by 
the  old  method.  The 
upper  edge  of  the 
quadrille  sheet  may 
be  folded  so  as  to 
act  as  a  guide  for 
sliding  the  paper 
along  the  edge  of  a  T-square  or  the  board,  to  bring  it  into 
position  for  the  next  letter,  thus  saving  the  time  required  to 
line  up  each  letter.  The  illustration  shows  a  letter  laid  out 
by  this  method. 
West  New  York,  N.   J.  William   A.   Kraus 

A  CHEAP  COUNTERBORE 

How  many  times  have  you  tightened  a  bolt  or  nut  upon  a 
rough  surface  when  you  should  have  spot-faced  to  form  a 
true  seat  for  the  nut — just  because  you  did  not  want 
to  stop  to  make  a  counterbore.  Next  time,  take  a  cap-screw 
the  size  of  the  hole,  cut  the  head  off,  drill  a  hole  where  the 
threads   stop,    stick    in    a   drill-rod    cutter,    and   screw   a   nut 
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Method  of  laying  out   Block   Letters   on 
Drawings   and  Signs 


A   Cheap   Counterbore 

down  against  the  cutter  as  shown  in  the  illustration.  You 
Rill  find  the  cutter  well  supported  by  the  nut,  and  the  un- 
threaded end  of  the  cap-screw  acts  as  a  pilot.  The  threads  do 
not  interfere  with  holding  the  shank  in  an  ordinary  drill 
chuck. 

Poughkeepsie,  N.  Y.  H.  W.  Joiixson 

REMOVING  RUST  FROM  STEEL 
A  quick  method  of  removing  rust  from  steel  parts,  which 
is  not  generally  known  to  machinists,  is  outlined  in  the  fol- 
lowing: Rub  the  surface  of  the  piece  of  work  from  which 
rust  is  to  be  be  removed  with  muriatic  acid.  A  convenient 
way  to  do  this  is  to  dip  a  match  or  other  small  stick  into 
the  acid  and  rub  it  over  the  surface  of  the  work.  This  pro- 
cedure is  continued  for  several  minutes,  dipping  the  stick 
in  as  often  as  necessary  to  obtain  a  sufficient  quantity  of 
acid.  After  this  treatment  has  been  completed,  the  work 
should  be  washed  with  a  solution  of  common  washing  soda 
and  water  and  then  dried  in  sawdust. 

This  will  leave  the  work  free  from  rust  and  scratches,  but 
with  a  dull  gray  surface.  The  surface  of  the  metal  can  be 
restored  to  its  original  color  by  a  little  rubbing      I  have  used 


FOR  SAVING   LABOR   AND  MATERIALS 

this  method  for  the  past  three  years  and  have  not  known  a 
single  case  in  which  it  failed  to  remove  all  the  rust. 

Kast  Orange.  N.  J.  Gkokoe  Gauui.sox 


PREVENTING  A  SLIDE-RULE  PROM  STICKING 
One  of  our  draftsmen  was  troubled  by  his  silde-rule  stick- 
ing in  damp  weather.  It  was  a  Faber  rule  with  a  self-ad- 
justing slide,  but  still  had  a  tendency  to  warp  and  bind  in 
damp  weather  so  that  it  could  not  be  used.  1  suggested 
gluing  two  small  strips  of  wood — with  the  grain  of  the  strips 
running  across  the  grain  of  the  wood  in  the  rule — on  the 
under  side  of  the  rule  at  each  end.  The  rule  was  first 
thoroughly  dried  and  after  the  strips  were  glued  in  this  way 
no  further  difficulty  was  experienced. 

Mishawaka,  Ind.  Tho.mas  J.  Love 

PREVENTING  PENCILS  FROM  ROLLING 

The  accompanying  illustration  shows  a  very  simple  method 
of  preventing  pencils  from  rolling  off  the  drawing  board.  The 
illustration    makes   the   method   clear   without   any   detailed 


Use   of   a   Thumb   Tack   to   prevent   Pencil   from  rolling 

description  being  necessary,  it  being  evident  that  the  pencil 
is  prevented  from  rolling  by  merely  sticking  a  small  sized 
thumb  tack  into  it  near  the  upper  end. 

Cincinnati,  Ohio.  Edward  Souoi.kwski 


SWIVEL  FILLER  BLOCK  FOR  SPIRAL  HEAD 
The  accompanying  illustration  shows  In  detail  a  simple 
milling  machine  attachment  which  will  be  found  exceedingly 
useful  for  many  other  purposes  than  the  one  for  which  it  was 
originally  designed.  As  its  name  implies,  the  application  of 
the  attachment  raises  the  spiral  head  and,  at  the  same  time, 
permits  a  limited  amount  of  swiveling  movement  about  a 
vertical  axis.  In  the  milling  of.  bevel  gears,  it  is  a  common 
practice  to  roll  the  spiral  head.  This,  however,  alters  the 
shape  of  the  resultant  tooth  to  such  an  extent  that  the  life 
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Swiveling  Raising  Block  for  Spiral  Head  of   B.   &  S.   Milling  Machine 

of  the  gear  is  materially  affected.  Willi  the  attachment  shown, 
the  proper  lines  can  be  retained. 

The  construction  is  simple.  A  cast-iron  plate  is  machined 
to  suit  the  milling  machine  table  and  its  upper  surface  is 
counterbored  '■)'.»  inches  diameter  and  ',j  inch  deep.  A  sec- 
ond cast-iron  plate  has  a  boss  which  fits  into  the  hole  in  the 
lower  plate,  and  its  upper  surface  is  grooved  to  receive  the 
.spiral  head.  Both  plates  are  bolted  to  the  machine  table  with 
two  •"'i-inch  square-head  bolts  which  are  shown  in  detail. 

Hamilton,  Ohio.  A.  M.  Lount 
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QUESTIONS  ON  PRACTICAL  SUBJECTS  OF  GENERAL  INTEREST 


ANNEALING  MOLYBDENUM 

G.  G. — Can  any  reader  of  Maciiineuy  give  us  the  details 
of  a  inetliod  by  which  molybdenum  can  be  annealed  sufH- 
ciently  to  permit  of  boing  drilled? 


DRAWING  BRASS  TUBING  ON  STEEL  RODS 

G.  W.  A.  -Can  any  reader  of  MAriiiNicRY  give  me  informa- 
tion regarding  the  drawing  of  tubing  onto  shafting?  Some 
pump  rods  are  made  of  steel  and  covered  with  sleeves  of 
brass  which  are  drawn  tightly  onto  the  rod.  I  wish  to  per- 
form a  similar  operation  but  would  much  prefer  to  roll  the 
outer  member  upon  the  inner  to  a  perfect  fit.  Some  methods 
analogous  to  that  of  expanding  boiler  tubes  into  the  shec^ts, 
but  the  reverse  process,  of  course,  would  fit  the  case  in  hand 
much  better  than  drawing. 


FLUX  FOR  OXY- ACETYLENE  ^;\^ELDING 

A.  B. — Are  fluxes  required  for  welding  cast  iron,  steel,  brass, 
copper  and  aluminum  by  the  oxy-acetylene  method? 

A. — Steel  ordinarily  requires  no  flux  for  welding  but  a 
scaling  powder  is  used  advantageously  on  cast  iron.  Alumi- 
num castings  and  thick  aluminum  sheets  may  be  welded  with- 
out flux  but  a  flux  is  necessary  for  very  thin  aluminum  sheets. 
Brass,  bronze  and  copper  require  fluxes.  The  makers  of  oxy- 
acetylene  apparatus  furnish  fluxes  suitable  for  all  these 
materials. 


ANGLES  OF  ANGLE  BEAM  SHEAR  BLADES 

J.  D.  Y. — The  accompanying  illustration  shows  the  upper  and 
lower  blades  of  an  angle  beam  shear.    Should  the  upper  blade 

A  be  made  with  an  in- 
cluded angle  of  90  degrees 
the  same  as  the  vee  in  the 
lower  blades,  or  should  it 
be  of  a  different  angle? 
If  so,  what  angle  should 
be  used? 

A. — The  relative  shapes 
of  the  blades  depend  on 
the  kind  of  shearing  re- 
quired. If  the  beams  are 
to  be  sheared  with  a  mini- 
mum of  distortion,  the 
angles  of  the  upper  and 
lower  blades  should  be 
about  the  same.  The  question  is  submitted  to  readers  who 
have  had  experience  with  this  class  of  tool  work. 


PO\\^ER  OF  "WINDMILLS 

H.  A.  W. — Would  it  be  practicable  to  run  a  small  machine 
shop  w^ith  a  windmill  where  the  wind  is  fairly  steady  for 
days  at  a  time?  How  large  a  windmill  would  be  required  to 
run  a  small  machine  shop? 

A. — It  would  not  be  practicable  to  run  a  small  machine 
shop  with  a  windmill,  for  two  reasons.  In  the  first  place,  the 
speed  would  fluctuate  so  much  that  it  would  be  difficult  to 
run  the  tools  at  the  proper  speed,  and  in  the  second  place, 
you  could  not  get  power  enough  in  all  probability.  The 
power  requirement  of  a  "small  machine  shop"  is  indefinite 
but  assuming  that  it  is,  say,  five  horsepower,  a  windmill 
motor  would  need  to  be  very  large  to  produce  this  amount 
of  power  steadily.  The  work  done  by  a  twelve-foot  windmill 
of  the  most  efficient  make  in  a  strong  wind  was  shown  to  be 
but  a  fraction  of  a  horsepower  by  tests  conducted  in  1895 
and  1896  by  E.  C.  Murphy.  The  results  of  these  tests  were 
published  in  the  Kansas  University  Quarterly,  April,  1897. 
The  useful  work  done  in  a  twenty-mlles-an-hour  breeze 
was  0.332  horsepower;  in  a  twenty-five-miles-an-hour  breeze, 
0.379  horsepower;  and  in  a  thirty-miles-an-hour  breeze,  0.417 
horsepower.  A  sixteen-foot  mill  generated  only  0.644  horse- 
power in  a  thirty-miles-an-hour  breeze. 


SLOTTING  "NI-CHROME"  STEEL  RIBBON 
W.  C.  H. — I  would  like  to  find  out  how  wo  may  successfully 
slot  "ni-tdirome"  steel  ribbon.  The  dimensions  of  the  ribbon 
and  .slots  are  shown  in  the  accompanying  illustration.  We 
have  spent  over  one-and-a-half  year  trying  to  make  a  die  that 
will  slot  this  ribbon  successfully  but  so  far  hav(!  not  succet^ded. 
Three  different  dies  have  been  made  and  the  last  one  is  the 
best,  but  it  is  far  from  being  satisfactory.  The  cutters  break 
quickly.    With  a  brand  new  sharp  die,  we  can  run  about  forty 
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foct  of  ribbon  and  then  the  corners  of  the  cutters  give  way 
and  wedge  into  the  die,  causing  the  cutters  to  break  on  the 
up-stroke.  If  we  could  get  a  die  that  would  run  one  hour 
without  breaking  or  grinding,  it  would  be  considered  very 
satisfactory.  "Ni-clirome"  steel  ribbon  is  the  toughest  material 
to  work  in  a  die  that  we  have  ever  seen.  Any  information 
that  the  readers  of  M.\tiii.\E7iY  can  give  will  be  thankfully 
received. 

*  *     * 

MANNING,  MAXWELL  &  MOORE,  INC.. 
ACQUIRES  PUTNAM  MACHINE  CO. 

Manning,  Maxwell  &  Moore,  Inc.,  New  York  City,  has  pur- 
chased the  entire  capital  stock  of  the  Putnam  Machine  Co., 
Fitchburg,  Mass.  The  Putnam  Machine  Co.  is  a  pioneer  tool 
manufacturer  of  America.  It  was  started  in  a  small  way  in 
1836  by  Salmon  W.  and  John  Putnam  who  were  geniuses  in 
tool  designing  and  building.  They  were  the  originators  of  a 
number  of  improvements  which  have  become  commonly  ac- 
cepted features  of  machine  design.  Among  these  may  be 
mentioned  the  feed-rod  for  operating  the  carriage  of  engine 
lathes,  the  adjustable  lathe  tailstock  and  the  universal  adjust- 
able box  and  hanger  for  lineshafting.  They  produced  the 
first  set  of  hardened  steel  ring  and  plug  gages  made  in  America 
and  were  the  first  to  bring  out  an  upright  drill  with  a  revolv- 
ing table  and  an  adjustable  arm  swinging  around  the  column 
of  the  drill.  Their  early  experimental  development  work  in 
gear-cutting  blazed  the  way  for  the  present  gear-cutting  ma- 
chines. They  were  also  the  originators  and  builders  of  the 
famous  Putnam  steam  engine. 

The  company  has  grown  from  a  small  beginning  until  its 
plant  covers  about  fourteen  acres  of  the  most  valuable  land  in 
Fitchburg;  it  is  one  of  the  leading  builders  in  the  world  of 
heavy  railroad  machine  tools,  such  as  locomotive  driving  wheel 
lathes,  coach  wheel  lathes,  axle  lathes,  hydrostatic  wheel 
presses,  planers  and  lathes. 

Of  the  old  stockholders  of  the  Putnam  Machine  Co.,  S.  W. 
Putnam,  son  of  the  founder  and  himself  a  designer  of  wide 
reputation,  and  his  son  S.  W.  Putnam,  3d,  will  retain  their 
connection  with  the  company  which  will  continue  to  be  known 
as  the  Putnam  Machine  Co.  By  the  purchase,  the  old  officers 
and  directors  automatically  ceased  to  hold  office  and  the  fol- 
lowing are  the  new  directors  of  the  company:  Salmon  W. 
Putnam,  Alfred  J.  Babcock,  John  N.  Derby,  Percy  M.  Brother- 
hood and  George  D.  Branston,  the  last  four  mentioned  being 
executive  officers  of  Manning,  Maxwell  &  Moore,  Inc. 

*  *     * 

Tests  have  been  made  on  the  5000-ton  testing  machine  of  the 
U.  S.  Bureau  of  Standards  at  Pittsburg  to  determine  the 
strength  of  large  brick  piers.  The  tests  were  made  on  two 
piers  four  feet  square  by  twelve  feet  high.  The  bricks  of  one 
pier  were  laid  up  in  one-to-one  cement  mortar  and  of  the 
other  in  one-to-three  lime  mortar.  The  tests  developed  a 
strength  of  757  pounds  per  square  inch  in  the  lime  mortar 
pier  and  2917  pounds  per  square  inch  in  the  cement  mortar 
pier.  The  fact  that  a  strong  bond  increases  the  compressive 
strength  of  brick  nearly  four  times  that  of  the  same  bricks 
in  a  comparatively  weak  bond  is  not  generally  appreciated. 
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EIGHTH  ANNUAL  EXHIBIT  OF  THE  FOUN- 
DRY  AND   MACHINE   EXHIBITION 

Tlie  eighth  annual  cxhihit  of  the  Foundry  &  Machine  Kx- 
liihition  Co.,  which  was  held  in  the  International  Amphitheater, 
ChicaRo  from  October  10  to  17  inclusive,  was  very  largely 
attended  by  foundry  and  machine  tool  manufacturers  and 
those  interested  in  modern  machinery  and  supplies.  Th<' 
building  selected  was  ideal  for  this  purpose,  there  being  no 
lack  of  light  and  power  facilities.  Machines  were  set  up  and 
in  actual  op(>ration,  which  helped  greatly  to  increase  the 
general  interest  in  the  various  exhibits.  One  hundred  and 
seventy-four  individual  concerns  were  represented  this  year, 
wliich  was  a  considerable  increase  over  the  number  that  ex- 
hibited last  year  at  the  convention  in  Buffalo.  Among  those 
exhibiting  were  the  following: 

Acme  Machine  Tool  Co.,  Cincinnati,  Ohio.  "Acme"  geared 
head  combination  flat  turret  lathe  with  complete  bar  and 
chucking  equipment,  driven  by  five  H.  P.  constant  speed  motor; 
"Cincinnati-Acme"  eighteen-inch  geared  head  universal  turret 
lathe. 

American  Tool  Works  Co.,  Cincinnati,  Ohio.  "American" 
high-duty  lathe,  with  eight  speed  geared  head  for  motor  drive 
with  miscellaneous  tools,  bars  of  material,  etc.,  for  testing 
purposes;  "American"  triple-geared  plain  radial  drill;  "Ameri- 
can" back-geared  plain  radial  drill;  ".^inerieaii"  single-geared 
crauk  simper. 


aIoxit(,'  produit.-;;  rarhciruiiiluni  wheels;  carborundum  rubbing 
bricks;   carborundum  disks;   aloxite  whecds,  etc. 

Cincinnati-Hickford  Tool  Co.,  Cincinnati,  Ohio.  "Cincinnati" 
twenty-four-incli  high-speed  shaft-driven  upright  drill  with 
patent  gearcfl  tapping  attachment,  gear  box  and  motor  drive; 
"Cincinnati-Hickford"  four-foot  regular  plain  radial  drill, 
variable  specnl  motor  drive;   "Wizard"  chucks  and  collets. 

(Cincinnati  Milling  Machine  Co.,  Oakley,  Cincinnati,  Ohio. 
Vertical  higli-power,  motor-driven  milling  machine  In  opera- 
tion; universal  high-pow<>r  milling  machine;  universal  cutter 
grinder,  in  operation. 

Cincinnati  Planer  Co.,  Oakley,  Cincinnati,  Ohio.  Thirty-six 
inch  by  thirty-six-incli  by  eight-foot  heavy  pattern,  "Cincinnati" 
planer,  with  four  heads  eiiuipped  with  "Triumph-Monitor" 
reversible  motor  drive. 

(Mncinnati  Pulley  Machinery  Co.,  Cincinnati,  Ohio. 

Clipper  Belt  Lacer  Co.,  Grand  Rapids,  Mich.  "Clipper"  belt 
lacer;    "Clipper"  belt  hooks,  etc. 

(;owan  Truck  Co.,  Ilolyoke,  Mass.  Cowan  all-metal  trans- 
veyors. 

Davis-Bournonville  Co.,  Chicago,  111.  Portable  and  station- 
ary oxy-acetylene  apparatus;  acetylene  generator;  oxygraph 
cutting  apparatus. 

Diamond  Machine  Co.,  Providtmce,  R.  I.  Disk  grinding 
machine  complete  with  sliding  table  and  ring  wheel  chuck; 
steel  disks;   cementing  press  and  accessories. 

Flexible  Steel  Lacing  Co.,  (Miicago,  111.  "Alligator"  steel 
belt  lacing  and  "Turth;"  belt  fasten(!rs. 

Gardner  Governor  Co.,  Quiixty,  111.  Vertical  self-oiling  and 
horizontal  self-oiling  air  compressors. 

Gardner  Machine  (_'o.,  lieloil,  Wis.     l)isl<  grindirs;  s'ttinK-iip 
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E.  C.  Atkins  &  Co.,  Inc.,  Indianapolis,  Ind.  Saws  for  all  pur- 
poses; metal  cutting  saws,  circular  metal  saws,  metal  band 
saws,  hacksaw  blades,  hacksaw  frames,  machine  knives,  band 
saws,  circular  saws,  saw  fitting  tools,  power  hacksaw  machine^s. 

Automatic  Transportation  Co.,  Buffalo,  N.  Y.  Blectric 
trucks  built  and  used  exclusively  for  interior  trucking;  elec- 
tric trucks  e(|uipped  with  lifting  platform,  intended  for  ma- 
chine; shop  work  and  equipped  to  raise  a  load  from  four  to 
five  feet,  converting  tlie  truck  into  a  tiering  machine. 

Baird  Equipment  Co.,  Chicago,  111.  Time  stamps  and  elec- 
tric' clocks. 

Baker  Bros.,  Toledo,  Ohio.  High-speed,  high-power  drilling 
machine  with  compound  table,  motor  driven;  gear  box  show- 
ing arraiigenicnt  of  gears  and  method  of  shifting  for  high 
speed;  higli-power  drill,  motor  driven;  and  keyseater  for  in- 
ternal keyseating,  motor  driven. 

Barnes  Drill  Co.,  Rockford,  111.  All-geared  drill,  complete 
with  motor  drive;  sliding-head  all-geared  drill  and  tapper,  with 
motor  drive,  self-oiled;  all-steel  geared  manufacturing  drill 
with  motor  drive. 

Benjamin  Electric  Mfg.  Co.,  Chicago,  111.  Benjamin  safety 
devices  for  piincli  presses,  installed  on  press  in  operation. 

Charles  II.  Besly  &  Co.,  Chicago.  111.  Besly  horizontal  disk 
grinders;  Besly  disk  grinders;  direct-connected  pattern- 
maker's disk  grinder;    "Helmet"  spiral   circles;   oil.  taps,  etc 

Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.  Bullard  verti 
cal  turret  lathe,  "New  Era"  type,  complete  with  cutting  lubri- 
cant system,  motor  drive,  etc.,  in  operation  on  various  classes 
of  work. 

Carborundum  Co.,  Niagara  Falls,  N.  Y.     Carborundum  and 


wheel  presses;  roll  sanding  machine;  ball  bearing  polishing 
lathes;  ring  wheel  chucks;  complete  line  of  disk  grinder 
supplies. 

General  Electric  Co.,  Schenectady,  N.  Y.  Induction  motor- 
driven  and  turbine-driven  centrifugal  air  compressors. 

(Jisholt  Machine  Co.,  Madison,  Wis.  "Periodograph"  (time 
registering  system). 

Goldsehmidt  Thermit  Co.,  New  York  City.  Samples  of  roll 
repairs;  samples  of  work  done,  with  equipment  for  doing  same; 
demonstration  showing  Intense  heat  produced  by  the  chemical 
reaction  of  thermit. 

Gould  &  Eberhardt,  Newark,  N.  J.  Twenty-eight-inch  "in- 
vincible" type  shaper  with  direct-current  variable-speed  motor 
drive  with  automatic  starter  and  dynamic  brake;  twelve-inch 
gear  bobber  with  direct-current  motor  drive,  and  automatic 
starter. 

Greaves,  Kinsman  &  Co.,  Cincinnati,  Ohio.  Greaves-Klusman 
all-geared  head,  heavy,  quick-change  screw  cutting  engine  lathe 
and  heavy  standard  screw  cutting  engine  lathe. 

Hannifin  Mfg.  Co.,  Chicago.  111.  Air-operated  chucks; 
countershafts;  clamping  fixtures;  vises  and  mandrels;  air- 
operated  liredoors;   collapsing  taps. 

Hoskins  Mfg.  Co.,  Detroit,  Mich,  lloskiiis  electric  furnaces; 
lloskins  thermo-electric  pyrometers  including  portable,  wall, 
illiiniinated-scale  and  recording  types;  lloskins  electric  hot- 
plali's  for  laboratories. 

Hunter  Saw  &  Machine  Co.,  Pittsburg,  Pa.  Inserted  tooth 
saw  grinder;  saw  sharpening  and  beveling  machine;  inserted 
tooth  saw  blades;  high-speed  friction  saw. 
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IlKlrpciuli'iit  I'licunialic  Tool  Co.,  Chicago,  111.  '"riior"  piicii- 
nuitic  ('lii|)))iiiK  liiiiiiiMir.s:  I'lilUiiiK  liaiiiincrs;  line  Ix^adiiiK  luiiii- 
iiuTs;  rivi'lliiK  liiiinincrs;  siiiul  rainiiurs;  piston  air  (irills; 
n>vt'rsil)I('  wood  IxiriiiK  niacliincs;  Hue  rolliiiK  iiiacliiiics;  tap- 
piiiK  iiiarlilncs;   pinMiinalic  uriiuirrs;   and  electric  <lrill.H. 

lUKersoII-Uaiid  Co..  New  York  City.  .\ir  compressors,  silinle 
and  t\vo-staK(>.  electric  driven;  pneumatic  ciiippiiiK  liammers; 
pneumatic  rivetiiiK  hammers;  pneumatic  scalinR  liamnicrs; 
pneumatic  motor  hoists;  stationary  motors;  piston  drills; 
sand  rammers. 

International  Machine  'Pool  Co.  Indianapolis.  Ind.  "Llbljy" 
heavy-duty   turret   lathe   witli   tool   (Miuipnient   lor  Rear  blanks. 

Kenipsmitli  Mt'K-  <'<>■.  Milwaukee.  Wis. 

I.iandis  MachiiH- Co..  Inc..  Waynesboro.  I'a.  Double-head  boll 
c\itters;  stationary  pipe  dii>  heads;  automatic  die  heads;  solid 
adjustabl(>  die  heads. 

La  Salle  !Machin<'  &  Tool  Co..  La  Salli\  111.  La  Salle  No.  1 
plain   and   surface   Krinder   witli    luicrometer   adjustment. 

Lodge  &  Shipley  Madiino  Tool  ("o.,  Cincinnati,  Ohio.  ICight- 
een-inch  by  eight-foot  selective  head  engine  lathe;  sixteen-lnch 
by  six-foot  universal  new  model  tool-room  lathe  with  selective 
head. 

Manufacturers'  Equipment  Co.,  Chicago,  111.  Turret  lathe 
in  operation  demonstrating  "Aero"  chuck  and  collapsible  tap; 
complete"  line  of  "A(>ro"  chucks  and  collapsible  taps. 

Modern  Machine  Tool  Co.,  Cincinnati,  Ohio.  "Modern" 
tvirret  lathes. 

Norma  Company  of  America,  New  York  City.  Norma  annu- 
lar ball  thrust,  roller  and  combination  bearings,  Hirth  mini- 
meters. 

Norton  Co.,  Worcester.  Mass.  Grinding  demonstrations  on 
swing  frame  grinding  machine,  on  flexible  shaft  grinding 
machine  and  on  new  model  two-inch  Norton  floor  stand;  ex- 
hibit of  Norton  alundum  and  crystolon  grinding  wheels. 

Oliver  Machinery  (^o.,  Grand  Rapids,  Mich.  Pull  equipment 
of  patternshop  machinery.  Including  universal  wood  milling 
machine;  saw  bench;  jointer;  band  saw;  sander,  oilstone 
grinder;  lathes;  comb;  surfacer;  knife  grinder,  band  saw  filer; 
band  saw  setter;  circular  saw  sharpener;  fitting-up  wheels; 
brazer;  circular  saw  set;  knife  balance;  etc. 

Oxweld  Acetylene  Co.,  Chicago,  111.  Oxweld  cutting  and 
welding  apparatus;   supplies  for  oxy-acetylene  welding. 

E.  O.  Partridge,  Chicago,  III.     Emery  grinders. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis.  Five-ton 
electric  crane;  three-ton  hoist  and  single-line  grab  bucket  in 
operation;  crane  motors;  controllers;   I-beam  trolleys. 

Rockford  Drilling  Machine  Co.,  Rockford,  111.  Four-spindle 
vertical  chucking  gang  drilling  machine,  complete  with  jigs 
and  special  tools  for  machining  pinions. 

Rock  Island  Mfg.  Co.,  Rock  Island,  111.  Vises  for  machine 
shop  and  foundry  use. 

William  Sellers  &  Co.,  Inc.,  Philadelphia,  Pa.  Universal  tool 
grinding  and  shaping  machine;  improved  drill  grinding  ma- 
chine; centrifugal  sand  mixing  machine,  all  motor  driven; 
centrifugal  sand  mixing  machine,  belt  driven. 

Shepard  Electric  Crane  &  Hoist  Co.,  Montour  Falls,  N.  Y. 
Cage  controlled  monorail  electric  hoist;  pulpit-controlled  single 
I-beam  electric  hoist;   crane  trolleys;   foundry  controllers. 

Springfield  Machine  Tool  Co.,  Springfield,  Ohio.  "Ideal" 
engine  lathe  with  friction  geared  head ;  rapid  change  gear 
device;  Fox  monitor  turret  lathe  with  friction  geared  head, 
chasing  bar  and  taper  attachment. 

Tabor  Mfg.  Co.,  Philadelphia,   Pa.     Molding  machines. 

Titanium  Alloy  Mfg.  Co.,  Niagara  Falls,  N.  Y.  Ferro  car- 
bon-titanium and  titanium  alloys  for  use  in  ferrous  and  non- 
ferrous  metals. 

United  States  Electrical  Tool  Co.,  Cincinnati,  Ohio.  Elec- 
tric drills  and  grinders. 

Vulcan  Engineering  Sales  Co.,  Chicago,  111.  Pneumatic  jolt 
rammers  with  pattern  drawing  mechanism;  electric  jolt  ram- 
mers; power  and  hand  squeezers;  split  pattern  machines  and 
vibrators;  pneumatic  riveters;  shakers  and  electric  riddles 
and  oscillators;  pneumatic  punches;  mold  dryers;  cold  metal 
saws;  shop  saws;  hacksaws;  etc. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio.  Screw  machines 
and  turret  lathes. 

West  Haven  Mfg.  Co.,  New  Haven,  Conn.  "Acme"  high- 
speed power  hacksaw  machine;  "universal"  hacksaw  frames; 
"universal"  hacksaw  blades. 

Willard  Machine  &  Tool  Co.,  Cincinnati,  Ohio.  Gap  bed 
lathe;  tool-room  lathe  with  compound  geared  taper  attachment 
and  draw-in  collet  attachment,  hexagon  turret  on  carriage  and 
sciuare  turret  on  carriage. 

Wilmarth  &  Morman  Co.,  Grand  Rapids,  Mich.  Wilmarth  & 
Morman  wet  surface  grinder  and  "New  Yankee"  drill  grinders, 
motor  driven;  combination  cutter,  reamer  and  drill  grinder 
motor  driven;  "New  Yankee"  drill  grinders,  belt  driven;  lath  J 
center  grinder;   water  tool  and  drill  grinder. 

Wright  Mfg.  Co.,  Lisbon,  Ohio.  Chain  hoists,  electric  hoists 
trolleys  and  traveling  cranes. 

All  machines  shown  in  the  exhibit  in  operation  were-  motor- 
driven  and  of  the  latest  design.     Several   of  the  machines  ex- 


hibited were  strictly  n<'w  and  incorporated  some  radical  im- 
provements in  nuKdiine  design  and  construction.  The  general 
feeling  among  the  exhibitors  and  visitors  was  that  the  conven 
tion  was  a  i)ronounced  success.  An  even  better  and  more 
largely  attended  exhibition  is  expected  next  year. 
«  *  * 
NEW  YORK  ELECTRICAL  SHOW 
The  Eh'ctrical  Exposition  and  Motor  Show  of  l!»i:!  was  held 
in  the  Grand  (Central  Palace,  New  York  City  October  15  to  25 
inclusive.  A  great  variety  of  exhibits  showed  something  of 
th(!  part  that  electricity  now  plays  in  the  activities  of  modern 
industry  and  home  life.  They  ranged  from  an  electric  cow- 
milk(T  to  a  full-si/.<'d  scH'tion  of  one  of  the  (Consolidated  Tele- 
graph and  Electrical  Subway  Co.'s  electric  underground  cable 
conduits  including  manhole  and  vault.  The  U.  S.  Government 
exhibited  a  working  model  of  a  section  of  the  Mint,  all  ma- 
chines, furnaces,  presses,  etc.,  reciuired  for  coining,  being 
in  operation.  The  process  of  coining  .f20  gold  pieces  was  illus- 
trated, the  coins  produced  being  bronze  medals  of  the  exact 
size  of  double-eagles.  The  Government  also  showed  Agricul- 
ture, Panama  Canal,  Navy  and  Army  exhibits.  Electro- 
therapeutical  apparatus  claimed  considerable  space,  but  the 
commercial  and  industrial  exhibits,  of  course,  were  the  most 
important.  The  variety  of  office  appliances  and  domestic 
machines  now  furnished  with  electric  motors  would  surprise 
anyone  who  had  not  kept  closely  in  touch  with  the  applications 
of  electric  drive  during  the  past  few  years.  Among  the  many 
concerns  exhibiting  were  the  Bell  Electric  Motor  Co  ,  General 
Electric  Co.,  H.  W.  Johns-Manville  Co.,  New  York  Edison  Co., 
Rhineland  Machine  Works,  Twinvolute  Pump  &  Mfg.  Co.,  and 
Westinghouse  Electric  &  Mfg.  Co.  The  educational  value  of 
the  show  was  appreciated  by  many  students  who  embraced 
the  opportunity  to  see  the  latest  electrical  apparatus  and  appli- 
cations, and  something  of  the  activities  of  the  Government 
department  with  which  comparatively  few  are  familiar. 

A.  S.  M.  E.  MEETING  IN  WORCESTER 
About  two  hundred  members  of  the  Boston  branch  of  the 
American  Society  of  Mechanical  Engineers  met  with  the  Wor- 
cester branch  of  the  society  in  Worcester  October  17.  After 
partaking  of  luncheon  at  the  Worcester  Institute  of  Tech- 
nology, tours  of  inspection  of  engineering  work  and  local 
industries  were  made  to  Holden  where  the  hydraulic  labora- 
tories of  the  W.  P.  I.  are  located,  to  the  Quinsigamond  Works 
of  the  American  Steel  &  Wire  Co.,  to  Worcester  Electric  Light 
Co.,  to  Reed  &  Prince  Mfg.  Co.,  Graton  &  Knight  Mfg.  Co., 
Crompton  &  Knowles  loom  works.  United  States  Envelope  Co., 
etc.  Prof.  David  L.  Gallup  read  a  paper  on  aeroplane  pro- 
pellers at  the  W.  P.  I.  hydraulic  laboratories,  and  a  demon- 
stration on  an  electrically-driven  aeroplane  propeller  mounted 
on  a  revolving  boom  was  made. 

The  party  then  reassembled  at  the  Norton  Co.'s  works  where 
the  following  papers  were  read:  "Modern  Abrasives,  Their 
Manufacture  and  Use"  by  Aldus  C.  Higgins;  "How  the  Best 
Abrasive  Wheels  are  Made"  by  Carl  F.  Dietz;  "Efficiency 
Grinding"  by  Charles  H.  Norton.  The  engineers  then  in- 
spected the  works  of  the  Norton  Co.  and  the  Norton  Grinding 
Co.  The  inspection  was  followed  by  a  banquet  at  the  new 
Hotel  Bancroft,  President  Hollis  acting  as  toastmaster. 

TARIFF  LAW  OF  1913 

The  so-called  Underwood-Simmons  tariff  bill  was  passed  by 
Congress  and  became  a  law  October  4.  Substantial  changes  and 
reductions  were  made  in  all  schedules.  The  free  list  was  added 
to;  the  tariff  on  machine  tools  was  reduced  from  thirty  per 
cent  to  fifteen  per  cent;  wool  will  be  admitted  free  beginning 
December  1,  1913;  and  new  rates  on  woolen  manufactures  will 
apply  January  1,  1914.  Sugar  and  molasses  will  be  admitted 
free  beginning  May  1,  1916.  The  loss  of  revenue  collected  on 
imports  will,  in  a  measure,  be  made  up  by  an  income  tax 
which  provides  for  taxing  the  incomes  of  individuals,  com- 
panies, corporations,  associations,  etc.  The  law  provides  for 
taxing  all  incomes  more  than  .f;5000  annually  except  those  of 
married  persons  which  are  exempted  up  to  .$4000. 


NEW  MACHINERY  AND  TOOLS 


THE    COMPLETK    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


POND   THIRTY-INCH   RAPID   REDUCTION 
LATHE 

'I'ho  illustrations  sliow  a  new  latin:  wlilcli  lias  rccciilly  been 
(lovclopi'd  at  the  Pond  Works  ol'  the  Niles-IienientPond  Co., 
Ill  Ilroadvvay,  New  Yorli  City.  This  machine  Is  intended  for 
handling  the  heaviest  roughing  work  of  the  kind  met 
with  in  steel  and  forge  shops.  To  adapt  it  for  such  severe 
classes  of  service,  the  madiine  is  of  particularly  massive  con- 
struction  and   steel   gears  are  used   throughout.     The  spindle 


Tig.    1.     Front   View    of    Pond    Rapid    Reduction    Lath 

is  driven  by  a  direct-connected  35-liorsepower,  variable-speed 
motor,  which  is  capable  of  supplying  a  pressure  of  26,000 
pounds  to  the  tool  when  it  is  working  at  a  speed  of  50  feet 
per  minute.  The  motor  pinion  and  the  gear  which  it  drives 
have  herringbone  teeth,  which  Insure  quiet  operation.  Two 
mechanical  changes  of  speed  can  be  made  in  the  headstock  by 
means  of  a  convenient  lever.  The  lower  speeds  of  the  face- 
plate are  obtained  by  means  of  a  pinion  which  drives  the 
faceplate  gear.  The  design  is  such  that  any  tendency  for 
the  resistance  of  the  tool  or  the  power  applied  to  the  pinion 
to  lift  the  main  spindle  in  its  bearings 
is  eliminated.  The  higher  speeds  are 
obtained  by  driving  direct  through  the 
faceplate  spindle,  thus  obviating  the 
necessity  of  running  the  faceplate  pin- 
ion at  an  excessively  high  speed.  The 
end  thrust  on  tlie  main  spindle  is  taken 
on  hardened  steel  and  bronze  washers. 

The  gearing  in  the  headstock,  in  con- 
nection with  the  variable-speed  motor, 
gives  forty  faceplate  speeds  ranging 
from  13  to  174  revolutions  per  minute. 
By  means  of  a  handle  on  the  carriage, 
the  faceplate  may  be  started,  stopped 
or    reversed,    and    any    of    the    motor 

speeds  may  be  obtained  without  requir-     

ing  the  operator  to  leave  his  position      ■   '' 
at  the  front  of  the  machine.    The  face- 
plate is  made  of  steel  and  fitted  with 

radially  adjustable  drivers.  All  the  rotating  shafts  in  the  head- 
stock  are  mounted  in  bronze  lined  self-oiling  bearings  provided 
with  large  oil  reservoirs.  All  of  the  bearings  and  gears  are 
entirely  enclosed  and  furnished  with  a  continuous  supply  of 
oil  from  a  tank  in  the  headstock.  This  tank  is  kept  filled  by 
a  geared  pump  which  draws  oil  from  a  tank  located  in  the 
bed  of  the  machine.  All  surplus  oil  drains  back  into  this 
tank,  the  oil  being  filtered  before  it  is  used  a  second  time. 

The  tool  carriage  has  a  bearing  on  the  bed  for  its  full 
length  at  both  the  front  and  back.  It  is  gibbed  underneath 
the  track  on  both  the  inside  and  outside.     The  edges  of  the 


<arriag(>  are  raised,  drains  being  provided  to  prevent  the 
lubricant  from  running  onto  the  floor,  and  as  the  drainage 
surface  is  below  the  tool-slide  guides,  the  latter  are  protected 
from  chips  and  water.  The  tool-slide  travels  on  a  wide  bridge, 
which  is  of  such  length  tliat  the  sliding  surface  on  the  carriage 
is  not  exposed  when  the  largest  diameters  for  which  the  lathe 
is  adapted  are  being  turned.  The  tool-block  or  carrier  is 
secured  to  the  top  of  the  tool-slide  by  means  of  four  heavy 
bolts  and  a  cross-key.  It  has  two  open-side  slots  and  one  closed 
central  slot,  which  are  large  enough  to  receive  tools  I'A 
by  2%  inches  in  size.  Eacli  slot  is  pro- 
vided with  a  hardened,  serrated  plate 
and  three  clamping  screws.  Cutting 
lubricant  is  supplied  to  the  tool  by 
means  of  a  geared  pump  located  at  the 
headstock,  and  telescopic  piping  at  the 
back  of  the  bed  conducts  the  lubricant 
to  the  tool  carriage,  from  which  it  is 
returned  to  a  tank  at  the  head  end  of 
the  lathe.  The  apron  is  of  ribbed  box 
•  onstruction,  and  the  feed  gear  shafts 
ire  supported  at  both  ends,  all  rotating 
-hafts  running  in  bronze  bearings.  The 
center-rest  is  of  heavy  construction, 
and  provided  with  three  adjustable 
jaws  with  large  wearing  surfaces. 

The  tailstock  is  especially  heavy,  but 
may  be  readily  moved  by  gearing  en- 
gaging with  the  steel  feed  rack.  A 
graduated  set-over  is  provided  for  turning  small  tapers.  The 
tailstock  can  be  rigidly  clamped  to  the  bed  of  the  lathe  by  four 
large  bolts,  and  a  tail-brace  engages  a  rack  in  the  bed,  thus 
preventing  the  possibility  of  the  tailstock  slipping  under  heavy 
loads.  The  bed  is  wide  and  deep,  and  has  flat  tracks  tied  to- 
gether at  short  intervals  by  heavy  box  section  ties.  The  bed 
is  mounted  on  short  legs  in  a  deep  steel  pan  which  entirely 
surrounds  the  machine  and  extends  beyond  the  sides  a  suffi- 
cient distance  to  prevent  the  cutting  fluid  from  dripping  onto 


the 


floor.     The  pan   is  also  mounted   on   legs,   thus  providing 


g.    a.     Rear   View  of   Fond   Rapid   Reduction  Laliie 

space  underneath  it  for  a  wheeled  tank  which  is  placed  at  the 
head  end  to  collect  the  lubricant. 


ALERT  ROLLER  MANDRELS 
Six  styles  of  roller  mandrels  which  are  now  being  manu- 
factured by  the  Alert  Tool  Co.,  221-223  N.  23  St.,  Philadelphia. 
Pa.,  are  illustrated  herewith.  These  mandrels  are  particularly 
suited  for  various  classes  of  second-operation  work,  and  their 
use  enables  the  work  to  be  set  up  with  the  greatest  po.ssible 
dispatch.     Referring  to  the  Illustration,  It  will  be  seen  that  a 
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loiiKiludiiiiil  Ki-iioM'  is  milled  in  cucli  iiianilrcl,  the  poHltion  of 
tills  Ki-oovi'  bclnj;  sHkIiII.v  oIT  iciitcr.  One  or  moro  Imrdenoti 
rollers  iiceordiiiK  (o  tlio  s(.vl(>  of  lUiiiidrol — are  (uirricd  in  this 
groove.  By  ha\  iiiK  the  groove  olT  center  the  roller  drops  Ijelow 
the  circmufereiieo  of  the  mandrel  at  one  side  of  the  groove!, 
but  when  the  mandrel  is  turned  to  the  left  tlie  roller  moves 
over  and  hinds  the  work  securely  in  place.     From  the  preced- 
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Six   Dift'erent   Types   of   Alert  Roller   Mandrels 

ing  description  it  will  be  evident  tliat  the  principle  upon  whicli 
this  type  of  mandrel  operates  is  similar  to  that  of  the  roller 
clutch.  Transverse  grooves  are  machined  around  the  man- 
drel, and  spring  collars  fit  in  these  grooves  to  hold  the  rollers 
in  place. 

Tlie   following   gives  a  brief   description   of   the   classes   of 
work  for  which  tlie  different  styles  of  mandrels  shown  in  the 
illustration   are  intended:     The  mandrel  shown  at  A  is  the 
standard  type  which  is  intended  for  the  work  of 
the  tool-room,  jobbing  sliop  and  similar  purposes. 
A  multiple  roll  type  of  mandrel  is  shown  at  B. 
This  is  intended  for  grinding  or  turning  more 
than  one  piece  of  work  at  a  single  setting.    Man- 
drels of  this  kind  are  made  with  any  required 
number  of  rolls  that  Is  consistent  with  good  prac- 
tice,  and   effect  a  great   saving  of  time   in   the 
production  of  duplicate  work.    The  double  facing 
type  of  mandrel  is  shown  at  C.     This  mandrel 
is    intended    for    turning,    facing,    grinding    or 
forming  operations,  and  both  faces  of  the  work 
can   be   finished   without   requiring   it   to   be   re- 
moved from  the  machine.     A  double  facing  tool 
can  be  used  to  advantage  with  this  mandrel.     A 
single  facing  type  of  mandrel  is  illustrated  at  D; 
this  is  similar  to  the  double  facing  type  except 
that  it  is  made  shorter.    It  is  used  for  facing  one 
end  of  a  piece  of  work  at  a  setting  and  can  also 
be  used  for  turning,  forming  or  grinding.     The 
taper   shank   stub   type   of  mandrel   shown  at  E 
is    intended    for    use    in    a    turret    lathe,    engine 
lathe,  milling  machine  or  any  other  type  of  ma- 
chine   having    a    taper    spindle.      It    is    adapted 
for  turning,  facing  and  grinding  operations.     A 
special  turning  and  facing  type  of  roller  mandrel 
is   shown   at   F.     This   mandrel   has   a   stop    for  - 
locating  the  work  longitudinally,  and  is  particu- 
larly convenient  for  turning  and  facing  duplicate 
parts,  without  altering  the  position  of  the  tool.    It  will  be  noted 
by  referring  to  the  illustration  that  five  of  these  mandrels  have 
a  flat  ground  on  them  to  provide  for  the  use  of  a  driving  dog, 
while  the  taper  shank  mandrel   is  driven  in  the  usual  way. 
It  will  be  readily  appreciated   that  the   facility  with   which 
work  can  be  set  up  on  these  mandrels  effects  a  material  sav- 
ing in  the  cost  of  machining. 


AUTOMATIC   BLUEPRINT   FINISHER 

Tli(!  automatic  lilueiirint  llnisher  illustrated  luTcwith  is  a 
recent  production  of  the  Teelmieal  Hupply  Co,  of  Scranton, 
Pa.  This  machine  facilitates  the  speed  with  which  blueprints 
<iin  be  dried,  and  also  turns  out  the  prints  perfectly  smooth 
so  that  they  occupy  less  space  in  the;  tiling  cabinets.  In  using 
this  machine,  the  blueprint,  as  it  comes  from  the  printing 
frame,  is  placed  upon  a  traveling  belt  which  carries  it  under 
a  H(!ries  of  pipes  that  spray  water  upon  it.  In  this  way  the 
print  is  washed  and  made  ready  to  be  passed  on  to  the  drier. 
'I'he  wash  water  is  delivered  by  a  series  of  pipes  which  run 
the  entire  length  of  the  belt.  These  pipes  are  eciuipped  with 
spray  nozzles  which  deliver  water  over  the  entire  width  of 
the  belt,  and  after  flowing  over  the  blueprint,  the  water  runs 
down  into  the  tank,  from  which  it  is  pumped  back  to  the 
pipes.  Before  leaving  the  wet  belt,  fresh  water  is  sprayed  onto 
the  blueprint.  About  fifteen  or  twenty  gallons  of  fresh  water 
is  used  per  hour. 

After  being  washed  according  to  the  method  described  in  the 
preceding  paragraph,  the  blueprint  is  taken  up  by  a  dry  belt, 
which  carries  it  over  a  stationary  drier  where  the  preliminary 
drying  takes  place.  The  print  is  then  transferred  to  a  heavy 
canvas  belt  which  holds  it  in  contact  with  a  revolving  drum 
that  is  heated  by  gas  or  electricity,  as  desired.  The  print 
remains  in  contact  with  this  drum  during  one  complete  revo- 
lution and  is  then  passed  out  of  the  machine  onto  a  table  or 
stand  placed  in  position  to  receive  it.  The  contact  with  the 
drum  has  completely  dried  the  print,  and  also  "ironed"  it, 
so  that  it  emerges  from  the  machine  perfectly  smooth.  The 
only  manual  labor  connected  with  the  operation  of  this  ma- 
chine is  to  place  the  print  in  position  on  the  first  belt;  after 
this  has  been  done  the  operation  is  entirely  automatic. 

An  idea  of  the  rapidity  with  which  blueprints  may  be  fin- 
ished on  this  machine  may  be  gathered  by  the  following.:  A 
print  15  by  20  inches  in  size  can  be  passed  through  at  the 
slowest  speed  of  the  machine  and  completely  washed,  dried 
and  ironed  in  about  two  minutes  and  twenty  seconds.  With 
the  machine  operating  at  its  highest  speed,  the  same  print 


Automatic  Machine  for   washing  and   drying  Blueprints 

would  be  completely  washed,  dried  and  ironed  in  one  minute 
and  ten  seconds.  Prints  may  be  finished  at  the  rate  of  4'/i 
to  7%  square  feet  per  minute,  and  in  a  ten-hour  working  day 
a  42-inch  machine  will  wash,  dry  and  iron  7000  square  feet 
of  blueprints.  The  machine  is  of  simple  construction  and  the 
design  is  very  compact.  It  is  manufactured  by  Benjamin 
Levi,  355  West  Broadway,  New  York  City. 


November,  1913 


MACHINERY 


23  r 


PRATT   &   WHITNEY   DISK    GRINDER 

TUcre  arc  certain  classes  ot  work  finished  by  grinding,  in 
which  it  is  preferable  to  have  the  finish  lines  circumferontial, 
instead  of  having  the  radial  lines  which  result  from  the  use 
of  a  cupwheel.  To  meet  the  requirements  of  such  work,  and 
especially  for  circular  grinding  where  the  surfaces  to  be  ground 
are  at  various  heights,  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.,  has  brought  out  a  new  grinder,  front  and  rear  views 


Fig.    1.     Front  View  of  Pratt  &  Whitney  Uisk  Grinder  showing  Control  Mechanism 

of  which  are  illustrated  in  Figs.  1  and  2.  This  machine  has 
also  been  found  very  satisfactory  for  grinding  thin  hardened 
disks,  as  there  is  relatively  little  heat  generated  during  the 
grinding  processes,  so  that  the  work  may  be  finished  without 
distortion.  Another  application  is  the  grinding  of  large  piston 
rings  and  similar  classes  of  work,  the  large  wheel  used  on 
this  machine  handling  such  pieces 
without  perceptible  wear. 

The  bed,  table  and  table  feed  mech- 
anism are  similar  in  design  to  the  14- 
inch  vertical  surface  grinder  of  this 
company's  manufacture.  The  machine 
is  adapted  for  using  a  large  size  wheel, 
which  is  adequately  supported  and 
powerfully  driven.  Referring  to  the 
illustrations,  it  will  be  seen  that  the 
wheel  is  mounted  at  right  angles  to  the 
work  and  provision  is  made  for  deliver- 
ing a  liberal  supply  of  water  during 
the  grinding  operation.  The  bed  is 
massively  proportioned  and  internally 
braced  in  a  manner  that  insures  ample 
rigidity  and  permanent  alignment;  it 
is  of  compact  design,  and  the  various 
units  are  located  in  a  way  that  makes 
Ihem  easily  accessible.  Wide  bearing 
surfaces  of  the  vee  and  flat  types  are 
provided,  and  oil  reservoirs  for  auto- 
matically oiling  the  ways  are  located 
in  the  bed.  The  pan  which  sur- 
rounds the  rear  of  the  bed  for  collect- 
ing the  water  and  chips  is  of  liberal 
l)roportions  and  easily  accessible  for 
cleaning. 


is  simplified  by  the  use  of  a  rotary  magnetic  chuck  which  forms 
part  of  the  equipment  of  this  machine.  The  features  of  these 
chucks  were  discussed  in  connection  with  the  description  of 
this  company's  22-inch  vertical  surface  grinder,  which  was 
published  in  the  September  number  of  .M,\<iii.nehy.  At  this 
point  it  may  be  stated  tliat  tliey  combine  accuracy,  durability 
and  a  low  power  consumption;  they  are  also  absolutely  water- 
proof, the  drive  units  being  located  outside  of  the  water  guard, 
thus  making  It  impossible  for  water  to 
get  into  the  chuck.  Lubrication  is  ef- 
fected by  means  of  large  self-feeding 
reservoirs. 

The  table  is  provided  with  an  auto- 
matic reciprocating  motion,  the  desired 
length  of  stroke  being  obtained  by  means 
of  adjustable  table  dogs.  The  table  feed 
mechanism  is  designed  as  a  simple  and 
compact  unit,  which  is  easily  accessible. 
Two  table  feeds  are  provided,  both  of 
which  are  instantly  controlled  by  means 
ot  a  lever  located  at  the  front  of  the 
machine.  When  adjusted  to  the  central 
station,  this  lever  serves  as  a  means  for 
stopping  the  table;  when  placed  in  the 
upper  position,  the  slow  feed  is  engaged; 
and  when  located  at  the  lower  station, 
the  fast  feed  is  brought  into  action.  The 
table  is  driven  through  a  vertically  lo- 
cated rack  and  pinion,  the  construction 
being  such  that  the  possibility  of  vibra- 
tions— commonly  called  "tooth  marks" 
— showing  in  the  work  is  eliminated. 

One  of  the  important  features  of  this 
machine  is  mounting  the  wheel  on  an 
arm,  which  entirely  eliminates  the  use  of  a  slide  con- 
struction. The  arm  is  accurately  fitted  on  an  arbor, 
which,  in  turn,  is  supported  by  an  upright  at  the  rear  of  the 
machine.  Both  the  arm  and  arbor  are  of  ample  proportions 
to  insure  absolute  strength  and  rigidity.  With  this  construc- 
tion, the  wheel  is  supported  without  overhang,  and  the  control 


Fig. 


Rear  View  of  Pratt  &  Whitney  Disk  Grinder  showing  Wheel  Support  and  Arrangement  of  Drive 


The  table  is  of  heavy  construction  and  powerfully  ribbed 
to  prevent  warping  and  resist  torsional  strains.  Both  the  bed 
and  table  are  finished  to  masters,  which  insures  perfect  ac- 
curacy; the  table  is  slightly  longer  than  the  bed  and  the 
traveling  action  keeps  the  bearings  perfectly  true.  Guards 
are  provided  at  each  end  of  the  table,  which  cover  the  bear- 
ings and  protect  them  from  injury.  A  pan  is  east  integral  with 
the  table  for  controlling  the  water.    The  work-holding  problem 


of  the  vertical  wheel  feed  is  also  made  a  simple  matter.  Re- 
ferring to  the  rear  view  of  the  machine,  shown  in  Fig.  2,  the 
arrangement  of  this  method  of  supporting  the  wheel  will  be 
readily  apparent,  and  it  will  also  be  seen  that  the  arm  has  a 
liberal  bearing  upon  the  arbor,  the  bearing  surfaces  being 
dust-  and  waterproof.  Both  hand  and  power  vertical  wheel 
feeds  arc;  provided.  The  feed  mechanism  operates  a  screw, 
which   engages   the  under   side   of   the  arm   upon   which   the 


2:^6 


MA(MIINKKY 


November,  191:^ 


wlieol  is  iiiouiitid.  Ihiis  a.l.nisl  in^;  its  ixisHlmi  as  dcHircd.  IJoili 
the  olovatiiiK  scnw  an. I  iml  air  ol  lihcnil  proportions  and 
made  easily  afccssil)lc;  Un  poucr  l.vd  is  oldaiiifd  by  means 
of  a  raleliet  wlieel  aiui  pawl  wlii.li  act  In  eonneetlon  with  tlie 
elevulliiK  serew.  I'rovlsloii  is  niadi'  lor  auloniatieally  diseii- 
KaKlnK  the  power  feed  and  the  Iced  may  l)e  aeeurately  KaKed 
by  means  ol'  a  large  dial,  ilic  periphery  of  which  is  graduated 
to  tliousandths  of  an  Ineli.  The  feed  operates  at  the  end  of 
oac-li  strol<e  when  the  wheel  is  entirely  clear  of  the  worlt. 

Tl>o  wheel  spindle  is  made  of  tool  steel  and  is  lirst  care- 
fully heat-treated,  and  then  ground  and  lapped  to  obtain  the 
highest  possible  efficiency  for  this  important  member.  'I"he 
bearings  are  bronze  buslied  and  mounted  in  conical  seats;  they 
arc  mad.'  and  located  in  such  a  way  that  they  are  easily  ac- 
cessible lor  adjustment  and  absolutely  dust-  and  water-proof, 
rarticular  care  has  been  taken  to  obtain  proper  lubrication, 
large  self-feeding  oilers  being  provided  for  this  purpose.  The 
wheel-mount  is  self-contained  and  constructed  in  a  way  that 
insures  having  the  w^heel  held  securely  and  perfectly  true. 
The  end  of  the  spindle  is  made  conical  to  receive  the  wheel- 
mount,  which  is  positively  driven  by  means  of  a  key.  The 
machine  is  designed  to  use  wheels  up  to  18  inches  in  diameter 
by  2  inches  in  width,  but  suitable  packing  rings  are  provided 
to  permit  the  use  of  wheels  down  to  a  face  width  of  1  inch. 
The  wheel  spindle  drive  is  of  liberal  proportions  so  that  there 
is  no  question  as  to  whether  the  wheel  will  have  power  for  the 
most  severe  classes  of  service  for  which  the  machine  is  in- 
tended. Two  speeds  are  provided  by  means  of  a  two-step  cone 
pulley  so  that  when  the  diameter  of  the  wheel  is  reduced  by 
wear,  its  speed  may  be  proportionally  increased. 

It  is  well  known  that  in  order  to  keep  a  grinding  wheel 
cutting  freely  and  to  prevent  the  work  from  heating,  a  liberal 
supply  of  water  is  absolutely  necessary.  This  point  has  been 
given  careful  attention  and  the  pump  that  is  used  is  made  and 
located  in  a  such  a  way  that  it  entirely  dispenses  with  the 
use  of  the  customary  type  of  idler  pulleys.  The  pump  is  cap- 
able of  delivering  an  abundant  supply  of  water,  which  is 
drawn  from  a  tank  located  at  the  back  of  the  machine,  where 
it  is  readily  accessible  for  cleaning.  The  arrangement  is  such 
that  the  water  is  returned  to  the  tank  without  being  carried 
through  pipes.  This  is  characteristic  of  the  design  of  the 
machine  throughout,  care  having  been  taken  to  guard  against 
the  possibility  of    dirt  or  grit  collecting  in  inaccessible  places. 


WIARD   CHUCK 

TIk'  Wiard  cliuck  was  originally  made  for  the  use  of.  (he 
W'iard  Mfg.  Co.  This  llrm  is  engaged  in  contract  work  on 
automobile  parts  and  the  chuck   was  designed  with  the  view 

of  ri'ducing  the  cost  of  various 

machining  operations  so  that 
a  profit  could  he  ina(l<'  on  eon 
tracts  taken  at  a  low  price. 
The  chuck  jjroved  to  be  so 
satisfactory  that  Mr.  F.  Wiard, 
724  Ford  Muilding,  Detroit, 
Mich.,  recently  decided  to 
place  it  on  the  market.  One 
of  the  larger  sized  chucks  is 
illustrated  in  Fig.  2;  the  parts 
of  the  chuck  are  shown  in  Fig. 
3,  and  Fig.  1  shows  a  cross- 
sectional  view  from  which  the 
construction  will  be  readily 
apparent. 

R(!ferring  to  the  cross-sec- 
tional view,  it  will  be  seen 
that  the  body  of  the  chuck  A 
has  a  taper  shank  which 
fits  into  the  drill  press  spin- 
dle. Surrounding  this  body  is 
a  sliding  sleeve  which  is  held 
in  position  by  means  of  a  pin 
in  the  body  of  the  chuck 
which  extends  into  a  slot  in 
the  sleeve.  The  sliding  sleeve 
is  built  up  of  three  members, 
B,  C  and  D;  the  parts  B  and 
D  are  secured  together  by 
means  of  a  pin  E  while  the 
knurled  collar  C  is  free  to  ro- 
tate around  the  chuck  body.  Two  hardened  steel  disks  F  are 
held  in  place  in  the  body  of  the  chuck  by  means  of  pins  which 
slide  in  transverse  slots.  This  arrangement  will  be  better 
understood  by  referring  to  the  detail  of  the  chuck  body  which 
is  sliown  in  Fig.  3.  The  purpose  of  these  disks  is  to  hold  the 
collet  in  which  the  drill  or  other  tool  is  mounted  in  position  in 
the  chuck  and  also  to  afford  a  positive  drive.  In  order  to  set 
up  a  tool  in  the  chuck,  the  operator  takes  hold  of  the  knurled 
ring  r  with  his  thumb  and  finger  and  raises  the  sliding  sleeve 


Fig.    2.     The  Wiard  Chuck 

The  pipe  through  which  the  water  is  conveyed  to  the  wheel, 
is  attached  to  the  guard  and  may  be  quickly  adjusted  or  re- 
moved according  to  the  requirements  of  different  classes  of 
work.  Both  the  table  and  wheel  are  provided  with  guards  to 
prevent  water  from  being  thrown  onto  the  floor. 


Fig.    3.     Parts  of  the  Wiard  Chuck 

so  that  the  hardened  disks  F  are  free  to  move  back  into  the 
recesses  in  the  sleeve.  The  collet  is  then  pushed  up  into  the 
socket  In  the  chuck  and  when  the  sliding  sleeve  is  pushed 
down,  the  disks  F  are  forced  into  the  recesses  which  are  ma- 
chined in  the  collet,  thus  providing  a  positive  drive. 
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The  cluick  and  collrt  arc  iniiiihcrcd  accordiiiK  to  the  taper 
number  of  the  drill.  For  instance,  the  No.  2  chuck  takes 
drills  up  to  29/32  inch,  which  is  the  No.  2  taper  limit.  The 
shank  of  the  No.  2  chuck  is  a  No.  3  taper  or  one  size  larger 
than  that  of  the  drill;  this  standard  is  adhered  to  in  all  differ- 
ent sizes  of  the  Wiard  chuck.  All  of  the  wearing  parts  of  the 
chuck  and  collet  are  hardened  and  ground  to  special  gages. 
During  a  recent  test,  twenty-five  holes  were  drilled  in  a  cast- 
iron  block  2%  Inches  square  by  1  inch  thick.  Two  %-inch 
drills  were  mounted  in  collets  and  the  operator  used  alternate 
drills  for  drilling  successive  holes.  The  twenty-five  holes 
were  finished  in  four  niin\ites  and  21 '1:  seconds  which  shows 
the  rapidity  with  which  tools  may  be  changed  in  this  chuck. 


WATSON-STILLMAN   HYDRAULIC   SHEAR 

A  horizontal  hydraulic  shear  with  a  capacity  for  cutting 
4  •4-inch  steel  cables  has  recently  been  placed  on  the  market 
by  the  Watson-Stillman  Co.,  192  Fulton  St.,  New  York  City. 
The  machine  is  also  capable  of  shearing  a  variety  of  large 
sizes  of  rolled  steel,  and  its  general  arrangement  will  be 
readily  understood  by  referring  to  the  accompanying  illustra- 


BLOUNT  WET   TOOL   GRINDER 

The  aci'onipanying  illustration  shows  a  14-in(li  wet  tool 
grinder,  the  design  of  w  hich  is  similar  to  the  machine  rMjuipped 
with  a  30  by  3-in(h  wheel  which  was  referred  to  in  the  July 
1912  number  of  M.vc  iiim.kv.  The  present  macliine,  however,  in 
of  lighter  construc- 
tion and  is  intend- 
ed to  meet  the  re- 
(luirements  of  shops 
having  work  for  a 
smaller  sized  ma- 
chine. It  will  be 
seen  that  a  vertical 
centrifugal  pump  is 
provided  which  fur- 
nishes a  constant 
supply  of  water  the 
volume  of  which 
may  be  regulated  to 
meet  the  require- 
ments of  different 
classes  of  work. 
The  pump  is  driven 
by  a  friction  pulley 
which  engages  a 
flange  on  the  inner 
side  of  the  main 
driving  pulley.  A 
sleeve  covers  the 
pump  and  encircles 
the  pump  shaft,  extending  above  the  water  line.  The  purpose 
of  this  sleeve  Is  to  prevent  water  from  leaking  onto  the  floor 
without  reciuiring  the  use  of  packing.  The  tank  is  located 
ill  the  column  of  the  machine  and  holds  an  ample  supply  of 
water;  an  opening  is  provided  through  which  the  tank  may 
be  cleaned  if  necessary.  This  grinder  is  a  recent  product  of 
the  J.  G.  Blount  Co.,  liverett,  Mass. 


Blount   14-incli   Wet   Tool   Grinder 


DETRICK   &   HARVEY   OPEN-SIDE   PLANER 

A  36-lnch  by  24-incIi  by  8-foot  open-side  planer  which  was 
recently  built  by  the  Detrlck  &  Harvey  Machine  Co.,  Baltimore, 
Md.,  for  use  on  the  U.  S.  repair  ships  Vestal.  Pniith<r  and 
Culgoa,  is  shown  in  the  accompanying  illustration.  It  will 
be  seen  that  this  planer  is  driven  by  an   individual   motor,  a 


Watson-Stillman  175-ton  Hydraulic  Shear 

lion.     It   will  be  seen  that  the  shear  is  mounted  on  a  truck, 
upon  which  it  may  be  conveniently  moved  about  the  shop  to 
any  position  where  shearing  operations  are  to  be  performed. 
The  pump  is  entirely  independent  of  the  cylinder,  and  the 
valves  and  pump  parts  are  easily  ac- 
cessible.     In   shops  equipped    with   a 
hydraulic  system,  the  hand  pump  may 
be   eliminated  and   direct  connection 
made    with    the    liiKli    pressure    pipe 
line.     The  ram  and  cutter  are  guided 
by  a  slide  which  runs  in  a  groove  ma- 
chined   In    the    franie    of    the    shear. 
After  the  ram  has  completed  its  cut- 
ting stroke,  the  pressure  is  released 
by    turning    the    handwheel    on    the  Dotrick  &  Harvey 


inch   by  24-inch   by   8  foot   Open-side    Planer 


pump,  after  which  the  ram  is  returned  by  a  rack  and  pinion. 
The  lever  which  actuates  this  rack  and  pinion  movement  is 
seen  in  the  Illustration  extending  out  to  the  left.  A  spring 
is  provided  which  absorbs  the  shock  of  the  sudden  jump  for- 
ward which  the  ram  nutkes  at  the  instant  of  rupture,  and 
thus  protects  till!  teeth  of  the  rack  and  |)inion  from  excessive 
strains.  A  gage  is  connected  witli  the  pipe  line  wliich  supplies 
the  machine  in  order  to  indicate  the  operating  pressure  at  all 
times. 


Morse  silent  chain  being  used  for  connecting  the  motor  lo  lh( 
machine.  The  cross-rail  is  provided  with  one  head  which  has 
horizontal,  vertical  or  angular  feeds  by  hand  or  power.  A 
side  head  is  also  provided  which  has  vertical  hand  and  power 
feeds,  and  horizontal  hand  ad.justnient. 

The  bed  is  provided  with  substantial  cross  girts  at  frequent 
intervals  and  suitabli-  lubricating  devices  for  oiling  tlie  table 
vees.  The  vees  are  21  inches  between  centers  and  t'ach  vee  is 
4'...  inches  wide  at  the  top.     The  included  angle  of  the  vees  is 
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90  rtcKrocs,  Tin-  bed  is  12  fed  K  iiiclics  loiiK  bolwooii  the  oiid 
pockets,  and  tlio  brmiiiKS  for  the  drlvliiR  shaft  arc  cast  lute 
KHil  with  tlic  l)c(i  aiui  provided  wltli  bronze  biishlnKS.  The 
table  Is  32  Inches  wide  by  8  i'ooi  loiiR  between  the  end  poclu'ls. 
Three  T-slots  are  pianed  in  it  and  a  number  of  reclaiiKular 
cored  stop  holes  are  also  provided  to  facilitate  securlnR  (he 
work  In  place.  The  table  is  gllilx-d  down  on  both  sides  to 
pr(>vcnt  the  possibility  of  its  liftinK- 

The  post  is  of  box  section  and  niMl'orcid  l)y  extensions  at 
the  front  and  rear  which  extend  to  the  full  helRht  of  the  post. 
The  cross-rail  is  an  L-shaped  casting  with  the  leg  bearing  on 
the  face  of  the  post,  llVi  inches  wide  by  51  inches  long.  The 
length  of  this  vertical  support  of  the  eross-rail  is  about  1  1/3 
times  the  length  of  the  overhanging  arm  in  order  to  give  the 
necessary  rigidity,  and  the  horizontal  portion  of  the  cross-rail 
is  cast  integral  with  the  vertical  leg.  The  cross-rail  is  further 
supported  by  a  triangular  brace  secured  to  the  rear  surface 
of  the  overhanging  arm  and  extending  to  the  inner  face  at  the 
rear  of  the  post.  That  part  of  the  vertical  leg  of  the  cross-rail 
which  projects  downward  from  the  horizontal  slide-way,  ha.s 
a  slide-way  on  its  front  face  upon  which  the  side-head  is 
mounted.  This  reduces  the  distance  from  the  cutting  tool  to 
th(>  ultimate-  point  of  svipport,  and  does  away  with  the  use  of 


Tlic  accoiiipiinying  ilhisdalions  .show  three  forms  of  hoists 
wliich  have  recently  been  brought  out  by  the  Pawling  & 
llarnischfeger  Co.,  Milwaukee,  Wis.  Ueferring  to  these  illu- 
strations, it  will  l)e  .seen  that  the  hoist  shown  in  I'Mg.  1  is  ar- 
i-anged  for-  hook  susi)ension;  Klg.  3  illustrates  a  lioist  with  th(! 
(ruciv  iipetaled  by  a  hand  chain;  and  Fig.  2  shows  a  hoist 
wliich  i.s  motor-driven  and  provided  with  controllers  which 
may  be  operated  from  the  lloor.  The  frame  of  these  hoists  is 
of  symmetrical  design,  I  lie  drum  being  located  at  th(^  c(!nter 
and  surrounded  l)y  a  frame  of  cast  steel.  The  motor  of  the 
lioisl  shown  in  Fig.  2  is  secured  to  one  side  of  the  frame  and 
the  gear  case  is  locatenl  at  the  opposite  side. 

The  wire  rope  is  of  plow  steel  and  proportioned  to  giv(!  a 
factor  of  safety  of  .5.  The  drum  is  flanged  and  provided 
with  grooves  of  a  depth  equal  to  the  diameter  of  the  rope, 
so  that  the  rope  is  not  apt  to  jump  out  of  the  grooves  even  if 
tli(>  pull  is  in  a  sidewisc  direction.  The  standard  lift  of  these 
hoists  is  15  feet.  The  load  brake  runs  at  a  moderate  speed 
and  is  located  so  that  a  minimum  number  of  parts  is  inter- 
posed between  it  and  the  drum.  The  load  is  automatically 
held  at  all  times  and  cannot  be  dropped  through  carelessness 
of  the  operator  or  the  interruption  of  current.  In  order  to 
let  the  load  down,  the  motor  must  be  reversed. 


Fig.    1.     Pawling    &    Harnischfegcr    Hoist 
arranged   for    Hook   Suspension 


feger  '. 


a  sliding  saddle,  wlieu  tlie  side-head  is  mounted  directly  upon 
the  post. 

The  feed  meclianism  is  of  the  positive  friction  type,  and 
only  consumes  power  when  in  use.  The  drive  is  of  the  Sellers 
worm-gear  type,  the  machine  being  driven  by  a  10  horsepower 
constant-speed  motor  which  is  direct-connected  to  the  counter- 
shaft on  the  planer  post  by  a  silent  chain  drive.  The  counter- 
shaft revolves  in  a  line  parallel  to  the  line  of  travel  of  the 
table  and  is  belted  to  the  planer  pulleys.  Power  is  transmitted 
through  a  pair  of  bevel  gears  to  a  diagonal  shaft  on  which  the 
multiple  threaded  worm  is  mounted,  which  engages  the  rack 
under  the  table.  The  cutting  speed  is  50  feet  per  minute  and 
the  return  speed  90  feet  per  minute.  The  planer  occupies  a 
floor  space  not  over  9  feet  wide  by  20  feet  long,  and  weighs 
21,000  pounds. 


PAWLING   &   HARNISCHFEGER  HOIST 

The  intensive  methods  of  manufacturing  that  are  used  in 
modern  industrial  plants  make  efficient  methods  of  handling 
material  and  product  a  matter  of  the  greatest  importance. 
Various  systems  have  been  developed  for  this  purpose,  among 
which  different  forms  of  cranes,  hoists  and  trucks  may  be 
mentioned. 


Fig.    3.     Pawling  &  Harnischfege 
operated  by  a  Hand  Chain 

All  of  the  gears  are  of  cast  steel  and  the  pinions  are  of 
forged  steel,  both  gears  and  pinions  being  hardened.  TIk; 
hoist  gears  and  the  load  brake  are  enclosed  in  a  dust-  and  oil- 
proof  case  and  thoroughly  lubricated  by  the  splash  system 
which  gives  them  a  high  transmission  efficiency  and  long 
life.  Spur  gears  are  used  exclusively,  as  experience  has  shown 
them  to  be  the  most  satisfactory  for  this  class  of  service. 

The  truck  is  bolted  to  the  cast-steel  drum  frame  and  the 
truck  wheels  are  drop-forgings.  The  chain  wheel,  which  is 
used  on  the  hand-driven  truck,  is  provided  with  a  chain  guard; 
and  on  the  motor-driven  truck  the  four  truck  wheels  are 
driven  to  facilitate  running  over  short  curves.  The  motor 
used  on  the  hoist  shown  in  Fig.  2  is  provided  with  a  sub- 
stantial asbestos  lined  solenoid  brake,  which  will  stop  the 
motor  promptly  after  the  controller  has  been  moved  to  the 
off-position.  When  the  bottom  block  reaches  the  highest  posi- 
tion, it  strikes  a  limit  switch  which  shuts  off  the  current  and 
brings  the  motor  to  a  stop  by  means  of  the  motor  brake.  A 
load  cannot  be  hoisted  any  higher  but  it  can  be  lowered  in  the 
usual  way,  and  as  soon  as  the  load  is  let  down,  the  limit 
switch  re-sets  itself  automatically.  Direct-current  motors 
manufactured  by  the  Pawling  &  Harnischfeger  Co.  are  used  on 
these  hoists.     These  motors  are  especially  designed  for  crane 
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service  and  run  at  a  moderate  speed.  Alternating-current 
niotors  can  be  furnished  if  so  desired. 

Tiie  controller  used  on  these  hoists  is  of  the  drum  type  and 
is  provided  with  a  large  number  of  speed  points.  The  use  of 
single-speed  controllers  is  not  recommended  as  they  do  not 
permit  of  any  speed  regulation  and  are  out  of  the  question 
where  any  degree  of  precision  in  handling  the  load  is  required. 
They  have  the  further  draw-back  that  the  contact  points  burn 
off  rapidly,  and  in  the  long  run  repairs  and  renewals  cost 
more  than  the  original  cost  of  a  multi-speed  controller. 

The  combination  of  a  multi-speed  controller,  a  substantial 
solenoid  motor  brake  and  a  liberally  proportioned  load  brake 
gives  an  efficient  speed  control  to  these  hoists.  Particular 
care  has  be<>n  taken  throughout  the  design,  to  make  all  parts 
of  the  mechanism  readily  accessible  for  adjustment.  The 
motor,  gear  case  and  controller  are  separate  units  and  can  be 
removed  independently.  The  load  brake  or  any  of  the  gears 
can  bo  removed  without  disturbing  other  parts  of  the  hoist. 


changes  of  speed  are  provided  by  means  of  the  three-step  cone 
and  throw-out  back  gears.  The  weiglit  of  the  machine  is 
approximately  21,000  pounds. 

NEWTON    TOOL-ROOM   BORING   MACHINE 

The  accompanying  iljiistiatioii  shows  what  is  known  as  a 
toolroom  boring  machine,  which  has  recently  been  added  to 
the  line  of  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  This  machine  is  intended  for  boring  operations  on  jigs 
and  lixHire;;,  and  for  other  classes  of  work  where  a  high  degree 


FOOTE-BURT  FLUE  SHEET  DRILL 

The  four-spindle  drilling  machine  illustrated  herewith  is 
an  addition  to  the  line  of  machines  manufactured  by  the 
Poote-Burt  ("o.,  Cleveland,  Ohio.  This  machine  is  styled  a 
No.  2  nnid-ring  and  flue-sheet  drill  and  is  particularly  suited 
for  the  reciuiremeiits  of  railroad  locomotive  boiler  shops  and 
general  boiler  shops,  for  use  in  drilling  the  rivet  holes  around 
a  mud  ring  or  for  cutting  out  the  flue  holes  in  a  flue  sheet. 
The  spindles  are  of  the  independent  feed  type,  each  spindle 
being  provided  with  an  automatic  knock-off  for  the  power  feed 
and  quick  return  of  the  spindle  by  a  handwheel  located  at  the 
front  of  the  head.  Each  spindle  is  also  provided  with  a 
clutch  for  starting  and  stopping,  and  an  interlocking  mech- 
anism, so  that  the  feed  cannot  be  thrown  in  with  the  spindle 
stopped  or  vice  versa.  With  this  independent  feed  mechanism 
it  is  possible  to  have  some  of  the  spindles  drilling  while  the 
operator  is  setting  the  other  spindles  so  that  a  high  efficiency 
of  both  the  machine  and  operator  is  obtained. 

The  spindles  are  arrange!  in  pairs  which  are  mounted  on 
auxiliary  cross-rails,  and  the  spindles  are  adjustable  on  these 
cross-rails  to  a  minimum  center  distance  of  8  Inches.  The 
advantage  of  this  feature  is  that  It  is  possible  to  set  the 
spindles  to  the  proper  spacing  of  the  rivet  or  flue  holes  and 
then  adjust  two  spindles  along  the  main  rail  of  the  machine, 
thus    maintaining    the    proper    spacing    and    eliminating    the 


Foote-Burt  No.  2  Mud-ring  and  Flue-sheet  Drill 

necessity  of  spacing  each  spindle  individually.  The  spindles 
overhang  the  front  edge  of  the  base  8  inches  to  take  care  of 
the  mud  ring  work,  and  the  table  is  provided  with  chucks  for 
holding  the  mud  rings.  The  table  has  an  in  and  out  movement 
of  36  inches  and  is  supported  under  the  spindles  by  bracket 
slides  on  the  front  of  the  base.  Three  changes  of  power  feed 
are  provided,  any  one  of  which  is  instantly  available  by  simply 
shifting  a  lever  at  the  right-hand  end  of  the  machine.     Six 


Newton   Tool-room  Boring  Machine 

of  accuracy  is  retiuired.  One  of  the  noteworthy  features  of 
the  design  is  the  "aerial"  cross-rail  which  is  provided  with  an 
adjustable  slide  on  which  the  boring  bar  supports  .1  are 
mounted.  These  supports  are  interchangeable,  and  they  are 
made  in  a  number  of  irregular  shapes  to  provide  for  support- 
ing the  bar  in  positions  which  would  otherwise  be  inaccessible. 
In  addition  to  the  side  bearings  in  the  slide,  an  end  stop  is 
provided  to  Insure  accurate  alignment. 

The  cross  adjustment  of  the  rable  is  provided  by  a  narrow 
guide  C  which  has  a  double  taper  bearing  in  the  saddle,  and 
end  locking  gibs  D  are  employed  to  hold  the  work  table  se- 
curely to  the  saddle.  The  knee  is  raised 
or  lowered  by  screw's  E.  and  the  bearings 
for  these  screws  are  exceptionally  long  to 
provide  the  necessary  rigidity.  The  cross 
movement  of  the  table  is  obtained  through 
a  worm  and  worm-wheel  and  a  fine  pitch 
screw  controlled  by  means  of  handwheels 
/■',  while  a  more  rapid  adjustment  is  ob- 
tained with  a  wrench  on  the  s(iuare  ends 
of  the  spline  shatt  (/. 

Power  elevation  of  the  knee  is  controlled 
by  the  lever  H  and  hand  elevation  and 
line  hand  adjustments  are  obtained  by  a 
wrench  on  the  square  end  of  the  shaft  /. 
The  feed  motion  of  the  spindle  is  engaged 
by  the  arm  J;  slow  hand  adjustment  of 
the  spindle  is  obtained  by  means  of  wheel 
K  and  fast  hand  adjustment  through  the 
wheel  L.  The  gear  feed  changes  are  con- 
trolled by  the  latch  lever  M.  which  ope- 
rates the  movable  sleeves  on  which  the 
gears  are  mounted  and  gives  the  changes 
w^ithout  requiring  the  removal  of  gears.  The  alignment  of 
the  knee  supporting  the  table  is  insured  by  four  side  bearings 
on  the  uprights,  one  of  which  is  shown  at  iV,  and  the  end 
thrust  is  taken  on  bearings  O  on  the  upright.  It  is,  of  course, 
understood  that  the  rail  support  P  is  independent  of  the  spin- 
dle cap. 

The   following  gives  a  brief  description  of  the  mechanical 
features  of  this  machine:     The  spindle  is  3  inches  in  diameter 
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and  lias  a  No.  '>  Morse  lapcr;  it  is  driven  liy  a  sleeve  having  a 
bearinK  on  onrli  side  of  the  drlvinR  worm-wheel,  and  is  ar- 
rnnsod  to  drive  cutters  or  a  boring  bar  witli  a  broad  faced 
koy.  The  length  of  the  boring  bar  is  <;  feet  S  inches  and  the 
length  of  the  continnons  feed  which  may  lie  olitainod  is  24 
Inches.  The  spindle  sle(>ve  is  driven  by  a  steep  pitch  bronze; 
worm-wheel  provideil  with  ball  thrust  bearings.  Tlio  si)indlc! 
speeds  vary  from  IL'  to  120  revolutions  per  minute.  I'ovver  is 
suppli(>d  by  a  Cleneral  lOlectrie  O'.j  horsepower  motor  running 
at  from  ;]''>  to  IKT)  revolutions  per  minute.  A  double  stop 
cone  pulley  for  a  4-inch  l)elt  is  used  to  transmit  the  power  to 
the  machine.  The  work  table  is  60  by  48  inclies  in  size  and 
provided  with  the  customary  T-slots  to  facilitate  clamping 
and  to  accommodate  parallels.  In  addition  to  the  T-slots 
shown  in  the  illustration,  there  are  four  additional  T-slots  in 
the  table  running  parallel  with  the  spindle  of  the  machine. 
The  nuiximuni  distance  from  the  end  of  the  spindle  to  the 
outer  upright  is  72  inches;  the  minimum  distance  from  center 
of  the  spindle  to  the  top  of  the  table  is  194  inch  and  the  maxi- 
mum distance  is  24  inches.  The  net  weight  of  the  machine  is 
22,000  pounds. 


chuck  for  holding  bar  work  is  illustrated  in  I'Mg.  2;  it.  can  be 
opened  and  closed  while  the  machine  is  running,  by  means 
of  the  long  lever  at  the  front  of  the  head.  The  distinctive 
feature  of  this  ehiiek  is  that  the  work  does  not  have  end 
motion  while  the  elmck  is  being  closed  so  that  accurate 
shoulder  lengths  can  Ik;  produced.  The  master  collet  parts 
whicth  hold  the  jaws  are  secured  against  the  closing  ring, 
which  prevents  dirt  or  chips  from  getting  between  them.  The 
jaws   do   not   collapse  and   extremely    short    work    can   be   held 


ACME  FLAT  TURRET  LATHE 

Tlie  illustrations  show  what  is  known  as  a  combination  flat 
turret  lathe,  that  is  a  recent  product  of  the  Acme  Machine 
Tool  Co.,  Cincinnati,  Ohio.  The  term  "combination"  is  applied 
to  this  machine  because  it  is  adaptable  to  both  bar  and  chuck- 
ing work.  A  complete  view  of  the  machine  arranged  for 
chucking  operations  is  shown  in  Fig.  1,  while  Pig.  2  shows 
the  head  end  of  the  machine  provided  with  a  collet  chuck  to 
adapt  it  for  bar  work.  The  maximum  capacity  for  bar  stock 
is  o'l  inches  in  diameter  by  36  inches  in  length,  while  all 
classes  of  chucking  work  up  to  16  inches  in  diameter  can  be 
handled.  The  actual  swing  over  the  bed  of  the  lathe  is  22 
inches.  The  bed  is  of  deep  and  heavy  section  and  is  strongly 
ribbed  to  withstand  the  cutting  strains  when  the  maximum 
pulling  power  of  the  all-geared  head  is  being  utilized.  The  pan 
blocks  and  tank  are  cast  integral  with  the  pan,  which  is  of 
unusual  depth  and  capacity.  A  perforated  cover  serves  as  a 
strainer  which  allows  the  oil  to  drain  off  the  chips  and  flow 
back  into  the  tank.  A  geared  pump  provides  an  ample  supply 
of  oil  when  the  machine  is  running. 


Fig.    1.     Acme    Flat    Turret    Lathe    arranged    for   Chucking 

Nine  changes  of  speed  are  provided  by  the  geared  head 
which  is  of  simple  construction.  The  available  speed  range 
is  from  14  to  285  revolutions  per  minute,  the  changes  being 
quickly  obtained  by  means  of  two  levers  located  at  the  front 
of  the  head.  The  head  is  cast  integral  w-ith  the  bed  which 
simplifies  the  construction  and  also  insures  the  permanency 
of  the  alignment  of  the  spindle  with  the  vees  upon  which  the 
carriage  travels.  The  spindle  is  made  of  high  carbon  crucible 
steel  and  may  be  instantly  started,  stopped  or  reversed  by 
means  of  a  double  cone  friction  operated  by  a  lever  at  the 
front  of  the  head.  The  drive  is  taken  from  a  single  pulley 
12  inches  in  diameter,  which  runs  at  600  revolutions  per 
minute  and  carries  a  314  inch  belt.     The  positive  automatic 


Fig.  2.     Acme  Flat  Turret  Lathe  for  Bar  Work 

without  tilting;  adjustment  for  variations  in  diameter  1/16 
inch  larger  or  smaller  are  provided.  The  jaws  can  be  easily 
removed  without  dismantling  the  chuck,  and  to  insure  ac- 
curacy and  long  life  all  working  parts  of  the  chuck  are 
hardened  and  ground.  The  simplex  roller  feed  is  extremely 
simple  in  design  and  operation,  only  one  adjustment  being 
necessary.  By  adjusting  the  jaws  to  the  required  size  with 
a  spanner  wrench  and  then  releasing  them  slightly,  the  rollers 
will  be  given  the  proper  tension.  The  roller  feed  is  operated 
by  the  same  lever  which  actuates  the  automatic  chuck. 

The  cross-sliding  turret  revolves  on  a  hardened  and  ground 
stem  of  large  diameter  and  is  automatically  locked  in  position 
by  a  hardened  and  ground  taper 
plunger  located  directly  underneath 
the  cutting  tool.  This  plunger  en- 
ters hardened  taper  bushings  in  the 
turret,  and  the  turret  is  further  held 
down  at  the  extreme  outer  edge  by 
means  of  circular  clamps.  The  oil- 
ing arrangement  is  such  that  lubri- 
cant can  be  delivered  to  each  indi- 
lidual  tool.  The  cross-slide  moves 
on  a  long  narrow  dovetailed  guide 
\vith  flat  bearing  surfaces  on  each 
ride  and  has  an  adjustable  gib  to 
compensate  for  wear.  A  hardened 
center  stop  is  also  provided.  The 
cross-feed,  which  is  operated  by 
hand  or  power  in  either  direction,  is 
provided  with  a  graduated  pilot 
handwheel  to  facilitate  the  produc- 
tion of  duplicate  work.  The  saddle  has  a  continuous  bearing 
on  two  vees  of  the  bed  and  the  swinging  stock  stop  is  attached 
at  the  front  of  it.  One  independent  stop  is  provided  for  each 
turret  face  and  there  are  also  six  auxiliary  stops  which  are 
operated  by  a  knob  on  the  front  of  the  saddle.  These  can 
be  used  in  any  desired  combination  with  the  independent 
:;tops.  Eight  stops  are  provided  for  the  cross-feed,  which  are 
controlled  by  a  knob  on  the  front  of  the  slide;  these  can 
be  used  to  advantage  in  conjunction  with  the  graduated  pilot 
wheel.  The  stops  are  arranged  to  trip  the  power  feed  in 
either  direction  and  when  chuck  work  is  being  handled,  as 
many  as  seven  different  lengths  can  be  turned  without  index- 
ing the  turret.     Safety  stops  are  provided  to  trip  the  power 
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fuofls  in  all  directions  and  all  worlting  parts  are  protected  from 
dirt  and  chips.  Tlie  feed  for  both  the  longitudinal  and  cross 
movements  is  of  the  all-geared  type;  and  all  feed  changes  are 
instantly  obtainable  by  means  of  the  lower  lever  on  the  head- 
stock,  while  the  upper  lever  provides  for  reversing  the  feeds. 
The  feeds  can  be  changed  or  reversed  without  stopping  the 
machine. 

The  apron  is  of  the  double-wall  construction,  with  all  shafts 
and  studs  supported  at  both  ends.  It  is  securely  bolted  and 
keyed  to  the  bottom  of  the  saddle  and  provides  a  double  bear- 
ing support  for  the  feed-rod  which  is  driven  by  a  knuckle- 
joint  coupling  at  the  head  end.  By  referring  to  the  illustra- 
tions in  connection  with  the  preceding  description,  it  will  be 
readily  seen  that  all  of  the  operating  levers  on  this  lathe  are 
located  in  positions  where  they  may  be  conveniently  reached 
by  the  operator.  In  this  way,  the  time  between  operations  is 
reduced  to  a  minimum.  Similarly,  all  oil  holes  are  easily 
accessible  and  of  a  type  which  makes  it  impossible  for  dirt 
to  find  its  way  into  the  bearings.  The  machine  is  driven  by  a 
5  H.  P.  constant  speed  motor  which  is  operated  at  from  1200 
to  1800  revolutions  per  minute.  A  convenient  arrangement 
i  i  to  mount  tlie  motor  on  a  sliding  base  on  the  floor  and  belt 
it  directly  to  the  driving  pulley  on  the  machine. 


when  it  is  required  to  make  inspections  or  remove  the  work. 
The  idler  pulleys  are  mounted  on  a  frame  which  may  be  ad- 
justed downward  and  this  adjustment  provides  for  regulating 
the  tension  of  the  endless  driving  belt  which  is  employed. 
A    selective   type   of  speed   box   is   used    which   consists   es- 


BRADFORD   EIGHTEEN-INCH  LATHE 

In  the  March,  1912,  number  of  iM.vchi.nehy,  a  motor-driven 
lathe  built  by  the  Bradford  Machine  Tool  Co.,  Cincinnati. 
Ohio,  was  illustrated  and  described.  The  accompanying  illus- 
trations show  a  lathe  of  similar  design  which  has  been  brought 
out  by  this  company,  the  distinctive  feature  of  the  present 
machine  being  the  application  of  single  pulley  drive  through 
the  geared  head.  Where  the  lineshaft  is  suitably  located,  a 
single  pulley  on  this  shaft  affords  a  satisfactory  arrangement 
for  transmitting  power  to  the  machine.  The  regular  equip- 
ment, however,  consists  of  the  usual  double  friction  counter- 
shaft having  both  belts  driving  forward,  or  if  more  convenient 
having  one  belt  for  reversing.  In  some  cases,  a  triple  friction 
countershaft  is  used  which  affords  sixteen  forward  and  eight 
reversing  speeds  for  the  machine. 


Fig.    1.     Bradford  18-incli  Lathe  with  Single  PuUey  Drive  through  Geared  Head 

An  end  view  of  the  lathe  is  shown  in  Fig.  2,  in  which  the 
arrangement  of  the  single  pulley  drive  is  clearly  shown.  Re- 
ferring to  this  illustration,  it  will  be  seen  that  the  driving 
pulley  is  provided  with  a  friction  clutch  which  is  controlled 
by  a  shifter  pole  running  the  full  length  of  the  lathe.  This 
affords  a  convenient  means  of  releasing  or  engaging  the 
clutch  on  the  initial  driving  pulley  when  making  changes.  A 
lever  on  the  head  is  used  for  stopping  or  starting  the  lathe 


Fig.  2.     End    View    of    Bradford    Lathe    showing 
Arrangement    of    Single    Pulley   Drive 

sentially  of  two  shafts  and  eight  gears,  so  that  four  changes 
are  provided.  Four  gears  are  mounted  on  each  shaft,  those 
on  the  lower  shaft  being  arranged  in  two  groups,  each 
containing  two  gears.  Each  of  these  pairs  is  made 
to  slide  independently  of  the  other  pair,  by  means  of  a  single 
lover  and  two  shifting  forks.  The  shifting  lever  is  so  ar- 
ranged that  it  is  impossible  for  two  gears 
to  be  engaged  at  the  same  time,  and  the  gear 
shifting  mechanism  is  positively  and  auto- 
matically locked  when  the  lathe  is  running. 
This  makes  it  impossible  for  the  gearing  to 
be  damaged  by  a  careless  or  inexperienced 
operator.  The  lower  speed  box  shaft  is  ex- 
tended to  the  left  to  carry  the  initial  driv- 
ing pulley,  while  the  upper  shaft  in  the 
speed  box  extends  to  the  right  and  has  a 
Morse  silent-chain  wheel  mounted  on  it  for 
transmitting  power  to  the  lathe  head.  The 
available  spindle  speeds  are  clearly  marked 
on  the  speed  plate  opposite  the  four  posi- 
tions of  the  speed  box  lever.  These  four 
changes  in  connection  with  the  right-  and 
left-hand  positions  of  the  lever  on  the  head, 
give  all  of  the  spindle  speeds  that  may  be 
obtained. 

The    lathe    head    is    illustrated   In    Fig.    3 
with   the   cover   removed   in   order   to   show 
the  arrangement  of  the  gearing.     It  has  al- 
ready been  stated  that  power  is  transmitted 
from  the  speed   box  to  the  head  by  means 
of  a  Morse  silent  chain  drive.     The  Morse 
chain    wheel    is    mounted   on    a   short   shaft 
upon  which  there  is  a  gear  which  transmits 
the  power  to  a  friction  driven  gear  on  the  main  spindle.    This 
spindle  gear  meshes  with  the  first  gear  on  the  back  shaft  and 
the   second   back   shaft   gear   transmits   power   to   a   positive 
clutch  driven  gear  on  the  spindle.     A  lever  on  the  head  con- 
trols both  the  friction  and  positive  clutches  which  engage  the 
high  and  low  speed  gears  on  the  spindle. 

The  change  gears  are  of  the  standard   Bradford   type  and 
give  an  ample  range  of  feeds.     All  standard  and  pipe  threads 
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can  l>i'  (111  iiiul  <iiily  one  livrr  Is  r<(iiiir((l  tor  iimklnt;  the 
ilmiiKi'.s.  Wlu'ii  not  ill  use.  the  woniiwhccl  on  tlu;  chiisluK 
illal  may  bo  swuiiK  out  from  the  k'lid-scrow  to  an  iuopcnitlvt" 
posltUm,  BO  that  uniu'i'cssury  wonr  is  avoided.  The  feeds  are 
all  positive  Reared  through  the  feed-rod  and  any  desired  feed 
ean  be  instantly  enguKed.  The  lathe  has  frietion  eross  fe(>(l 
and  also  frietion  transverse  I'eed  lor  I  lie  carriaKe.  An  auto- 
matic stop  is  provided  which  may  be  placed  in  any  position 
on  the  feed-rod.  Wlieii  reciuired,  a  lead-screw  and  ciianRe 
gears  to  conform  to  the  metric  system  may  be  provided  on 
this  lathe.  The  lead-screw  is  cut  from  a  master-screw  and  is 
not  splincd,  as  a  feed-rod  is  employed  to  save  wear  on  the 
lead-screw  and  nut.  The  nut  is  made  of  phosphor-bronze  and 
is  tapped  in  a  way  which  provides  a  high  degree  of  accuracy. 
The  spindle  is  made  of  high-carbon  crucible  steel  and  is 
bored  straight  through  from  one  end.  The  outside  of  the 
spindle  is  then  turned  parallel  with  the  hole,  after  which  it  is 
flnislied  by  grinding.  The  tailstock  is  of  the  overhanging 
pattern  which  permits  the  use  of  the  compound  rest  at  riglit 
angles  when  turning  between  short  centers.  The  tailstock 
can  be  set  over  for  taper  turning  and  the  clamping  arrange- 
ment is  of  a  design  which  insures  ample  rigidity.  Tlie  base 
of  tlie  compound  rest  is  praduatcd  in  degrees  and  the  wearing 


Fig.  3. 


Head   of   Bradford   Lathe   with   Cove 
to  show   Arrangement   of   Gears 


forward  movenieiil,  il  is  Iddi.d  in  poHilion  by  two  liydraullc- 
ally  operated  bolts  wlildi  enter  (  aeli  end  of  tlu;  platen.  These 
liolts  prevent  the  platen  from  tilting  while  tlie  horizontal 
pressure  plati'ii  travels  across  it  to  compress  material  against 

lllc    end    of    tlie    ll(j\. 

In  the  head  end  ol  the  lower  jilali'ii  wliicli  I'orins  llie  hotloni 
(il  the  l)()\,  I  lure  is  a  small  ejecting  platen  operaliKl  by  a 
I  inch  ram.  The  ram  works  in  an  ejecting  cylinder  located 
(111  the  sills  in  llie  head  end  of  the  press.     As  the  lower  platen 


surfaces  are  liberally  proportioned.  The  carriage  has  a  full 
bearing  on  the  vees  for  its  entire  length  and  is  gibbed  front 
and  back.  The  apron  is  of  the  double-plate  pattern  and  is 
provided  with  a  non-interfering  device  so  that  the  feed-rod  and 
lead-screw  cannot  be  engaged  simultaneously. 

HYDRAULIC  BALING   PRESS 

The  horizontal  baling  press  shown  in  the  accompanying 
illustration  constitutes  a  recent  addition  to  the  line  of  the 
Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mt.  Gilead,  Ohio. 
It  will  be  seen  that  this  press  is  hydraulically  operated;  the 
machine  is  intended  for  baling  scrap  sheet  metal  and  is  cap- 
able of  exerting  pressures  up  to  200  tons.  It  can  be  used  on 
scrap  metal  up  to  No.  10  gage. 

The  press  is  installed  so  that  the  top  of  the  box  is  flush 
with  the  floor  line.  This  makes  it  an  easy  matter  to  fork  the 
scrap  into  the  press  without  having  to  lift  it.  The  box  is  60 
inches  long  by  20  inches  wide  by  30  inches  deep,  and  the 
normal  size  of  the  bales  produced  in  the  press  is  10  by  12  by 
20  inches.  The  cast-steel  door  which  forms  the  top  of  the 
box  is  counterbalanced  and  can  be  easily  moved  with  the  hand 
lever  provided  for  that  purpose. 

The  press  is  equipped  with  two  hydraulic  cylinders  for  pres- 
sure purposes,  one  of  these  cylinders  being  used  for  com- 
pressing the  material  against  the  top  of  the  box  and  the  other 
for  compressing  it  against  the  end  of  the  box.  Two  auxiliary 
cylinders  are  connected  with  the  horizontal  pressure  cylinder 
for  use  in  returning  the  horizontal  ram.  After  the  platen 
■which  constitutes  the  bottom  of  the  box    has  completed  its 


Horizontal  Hydraulic  Press  for   baling  Sheet  Metal  Scrap 


travels  upward,  it  carries  the  ejecting  platen  and  ram  with  it. 
This  permits  the  4-inch  cylinder  to  fill  from  the  pump  reser- 
voir by  gravity.  As  soon  as  the  scrap  metal  has  been  pressed 
into  a  bale,  the  door  constituting  the  top  of  the  box  opens 
automatically  and  pressure  is  then  applied  to  the  ejecting 
cylinder.  This  causes  its  ram  and  platen  to  rise  and  lifts  the 
bale  out  of  the  box  to  the  level  of  the  floor  line  so  that  it  can 
be  easily  moved. 

The  valve  equipment  required  for  operating  all  of  the  mem- 
bers of  this  hydraulic  baling  press  is  controlled  by  an  inter- 
locking device  which  compels  the  operator  to  throw  each  lever 
in  its  proper  order.  It  is  impossible  to  operate  the  machine 
in  any  other  way.  There  is  also  a  "tell-tale"  board  with  an  in- 
dicator governed  by  cables  attached  to  the  moving  part  of  the 
press,  which  enables  the  operator  to  see  the  positions  of  the 
vertical  and  horizontal  pressure  platens  at  any  moment  dur- 
ing the  period  of  operation. 


ONEIDA   DRILL   CHUCK 

Two  styles  of  ball  bearing  drill  chucks  which  have  recently 
been  added  to  the  line  of  the  Oneida  National  Chuck  Co., 
Oneida,  N.  Y.,  are  illustrated  in  Figs.  1  and  2.  The  general  ar- 
rangement of  these  chucks  is  similar  to  that  of  a  chuck  which 


Fig.    1.     Parts  of  the  Oneida  Ball  Bearing  Drill  Chuck 

this  company  has  been  manufacturing  for  several  years.  The 
improvements  in  the  present  design  consist  of  having  the 
jaws  tightened  on  the  shank  of  the  drill  through  the  resistance 
of  the  cut,  instead  of  using  a  wrench  for  this  purpose;  and  in 
having  a  ball  bearing  between  the  chuck  body  and  the  outer 
sleeve,  so  that  the  chuck  may  be  readily  opened  by  hand.  Fig. 
2  shows  the  style  of  chuck  which  is  made  for  handling  i/4,  % 
and  Va-inch  drills,  while  the  parts  of  the  open-body  type  of 
chuck    for    handling    %    and    1-inch    drills    are    illustrated    in 
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Fig.  1.     Uoth  the  open-  and  closed-body  chucks  operate  on  the 
same  principle. 

In  mounting  a  drill  in  this  chuck,  the  drill  is  slipped  into 
place  between  the  jaws,  and  the  knurled  sleeve  is  then  turned 
to  bring  the  jaws  into  contact  with  the  shank.  A  loose  grip 
is  secured  in  this  way  and  the  drill  press  is  then  started.  As 
the  drill  begins  to  cut,  the  resistance  continues  the  tightening 
ol'  the  jaws  so  that  an  adequate  grip  is  secured.  One  of  the 
features  of  this  arrangement  is  that 
the  grip  on  the  drill  increases  with 
the  resistance  offered  by  the  cut,  so 
that  the  grip  is  proportional  to  the 
severity  of  the  service.  The  chuck 
is  opened  by  turning  a  knurled 
sleeve  in  the  reverse  direction. 

It  will  be  evident  from  the  illus- 
tration that  the  operation  of  the 
chuck  jaws  is  effected  by  turning  a 
screw  which  fits  in  the  chuck  body. 
The  flange  at  the  lower  end  of  this 
screw  fits  into  slots  at  the  upper 
ends  of  the  chuck  jaws,  ana  raises 
or  lowers  them  in  contact  with  the 
tapered  surfaces  of  the  chuck  body. 
In  tightening  the  chuck,  the  flange 
is  lowered  and  the  jaws  forced  down  on  the  taper,  causing 
them  to  close  on  the  shank  of  the  drill.  When  the  knurled 
sleeve  is  turned  in  the  reverse  direction,  the  flange  and  chuck 
jaws  are  raised  and  at  the  same  time  forced  out  of  contact 
with  the  drill  by  means  of  the  two  coiled  springs  shown  in 
Fig.  1. 


Fig.    2.     Oneida  Drill  Chuck 


LANDIS   STATIONARY   PIPE   DIE-HEAD 

A  stationary  pipe  die-head  which  is  made  in  4-  and  8-inch 
sizes  by  the  Landis  Machine  Co.,  Inc.,  Waynesboro,  Pa.,  Is 
shown  in  the  accompanying  illustration.  This  die-head  con- 
sists of  four  essential  parts  which  are:  the  body  or  the  head 
that  carries  the  chaser-slides;  the  chaser-slides;  the  operating 
ring  which  imparts  the  oscillatory  movement  of  the  handle  to 
the  chaser-slides  to  give  the  chasers  a  radial  movement  to  or 
from  the  center;   and  the  chasers. 

It  will  be  seen  that  six  chasers  are  employed  which  are 
inclined  to  the  work  to  agree  with  the  pitch  of  the  thread 
that  is  required.     The  chasers  arc  milled  from  flat  bar  steel 


Landis  Stationary   Die-head   made    in   4-    and    8-inch   Sizes 

and  are  hardened  for  their  entire  length.  They  have  line 
contact  with  the  work  which  reduces  friction  to  a  minimum 
and  permits  the  use  of  high  cutting  speeds.  When  dull,  the 
chasers  are  ground  on  their  front  ends  and  then  moved  for- 
ward in  their  holders  the  necessary  amount,  the  correct  cut- 
ting position  being  determined  by  means  of  a  small  hook 
gage.  The  rake  can  be  ground  to  suit  the  nature  of  the  ma- 
terial that  is  being  threaded.  The  throat  is  permanent,  allow- 
ing close  shoulder  work  to  be  handled. 

Each  chaser  is  gripped  in  its  holder  by  a  clamp  that  engages 
the  upper  side  of  the  dovetail  on  the  back  of  the  tool  and 
draws  it  down  onto  a  solid  seat.     The  chasers  are  removed 


for  grinding  by  loosening  the  two  screws  which  tighten  each 
of  the  clamps.  The  head  is  manually  operated  by  means  of 
a  bell-crank  lever  which  moves  the  chaser  holders  to  or  from 
th  center  on  radial  lines.  The  holders  are  incorporated  in 
the  head,  thus  limiting  their  use  for  either  right-  or  left-hand 
threading.  'VUc  In  ad  is  made  of  steel  and  graduated  for  all 
iAzca  of  pipe  within  its  range. 

During  a  recent  test  of  one  of  these  die-heads,  a  cutting 
speed  of  40  feet  per  minute  was  maintained  on  pip;'s  varying 
in  size  from  %  inch  to  2  inches.  An  important  feature  of 
this  die-head  is  that  one  set  of  chasers  covers  the  entire  range 
of  pipe  sizes  for  a  given  pitch,  so  that  it  is  unnecessary  to  re- 
move the  chasers  from  their  holders  except  for  the  purpose 
of  grinding.  Another  feature  which  tends  toward  economy 
is  that  one  or  more  chasers  can  be  replaced  without  requiring 
an  entirely  new  set  to  be  purchased.  This  die-head  is  suitable 
for  threading  all  kinds  of  pipe  such  as  iron,  brass,  steel  or 
copper. 


DAVIS-BOURNONVILLE   RAILAGRAPH 

The  Davis-Bournonvillo  Co.,  'M  Church  St.,  New  York  City, 
has  added  to  its  line,  the  oxy-acetylene  rail  cutting  machine 
shown  in  the  accompanying  illustrations.  This  equipment  is 
known  as  the  "railagraph"  and  is  made  for  cutting  different 
forms  of  electric  traction  and  steam  railroad  rails.  It  can  be 
used  on  a  rail  in  position  in  the  road  bed. 

The  machine  consists  of  a  stand  which  is  clamped  on  the 
rail  to  be  cut  by  means  of  a  hand  lever  that  actuates  an  eccen- 
tric binder.    On  each  side  of  the  rail,  a  bracket  is  provided  in 


Fig.   1.     Davis-Bournonville   Kail   Cutting   Machine 

which  the  cutting  torch  can  be  mounted.  This  bracket  is 
secured  to  a  slide  which  has  a  roller  attached  to  it;  and  the 
roller  is  held  in  contact  with  a  cam  by  means  of  a  tension 
spring.  Different  forms  of  cams  are  provided  for  cutting 
different  styles  of  rails,  the  purpose  of  the  cam  being  to  regu- 
late the  position  of  the  slide  so  that  the  point  of  the  torch  is 
held  at  a  distance  of  about  Ys  inch  from  the  work  while  it  is 
being  fed  over  the  line  on  which  the  rail  is  to  be  cut  off. 

The  machine  is  driven  by  hand,  the  small  handwheels  at 
the  top  being  used  for  this  purpose.  The  power  is  transmitted 
through  a  pair  of  bevel  gears,  a  worm  and  wheel,  a  second 
pair  of  bevel  gears  and  then  through  a  pair  of  spur  gears  to 
the  shaft  upon  which  the  torch-slide  is  mounted.  I?y  rotating 
the  handwheel,  the  torch  is  made  to  travel  over  the  rail  and 
as  previously  stated,  the  cam  and  slide  arrangement  holds  the 
ends  of  the  torch  at  the  required  distance  from  the  work. 

In  operation,  the  torch  is  first  applied  at  one  side  of  the 
rail  and  fed  over  the  line  on  which  it  is  to  be  cut,  one  half 
of  the  base,  the  entire  web  and  one  half  of  the  rail  surface 
being  cut  by  this  operation.  The  torch  is  next  removed  from 
the  holder  and  mounted  at  the  opposite  side  of  the  rail;  it  is 
then  passed  over  the  work  the  second  time  in  order  to  cut 
the  remaining  halves  of  the  base  and  rail  surface.     An  idea 
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of  the  rnpitlity  with  wliich  this  cutliuK olT  machine  oixTiiU-s 
niny  be  giilhcred  from  the  fuel  thnt  <liiriiiK  a  rcecnt  exhibition, 
a  il-lnch  elcflrie  traction  rail  was  <iit  olT  in  a  few  seconds 
over  three  minutes,  with  a  eonsuniption  of  2  eubic  feet  of 
act  tylene  and  5',;;  cubic  feet  of  oxygen.  A  comparison  between 
this  time  and  the  time  reciuired  to  cut  off  such  a  rail  with  a 
hand  hacksaw  will  readily  show  the  desirability  of  usiuB  an 


Kreatcut  accuracy  is  re(|uired.  The  Johansson  gages  arc  being 
distributed  in  the  Unlt<(l  Stales  by  the  Oronkvlst  Drill  Cliuck 
Co.,  20  Morris  St.,  Jersey  City,  N.  J. 


Fig.  2.     Davis-Bournonville   Machine   in    Position   for   Cutting 

oxy-acetylcne  equipment  for  work  of  this  kind.  The  standard 
Davis-Bournonville  machine  cutting  torch  is  used  on  this 
machine,  except  that  for  rail  cutting  the  torch  is  made  about 
2  inches  shorter  than  the  standard  dimension.  In  using  this 
equipment,  the  oxygen  is  used  at  a  pressure  of  50  pounds  per 
square  inch.  

JOHANSSON   GAGES 

The  Johansson  Swedish  gages  are  widely  used  in  this  country 
as  a  standard  for  use  in  tool-rooms  and  for  other  classes  of 
work  where  accuracy  is  required.  As  most  mechanics  know, 
these  gages  are  made  in  series,  the  sizes  of  which  differ  by 
ten  thousandths,  thousandths  and  hundredths  of  an  inch.  A 
new  set  of  gages  has  just  been  brought  out,  consisting  of  a 
series  of  nine  blocks  ranging  in  size  from  0.0201  to  0.0209  inch; 
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PORTER-CABLE   UNIVERSAL   MILLING 
ATTACHMENT 

For  several  years,  the  Porter-Cable  Machine  Co.,  Syracuse, 
N.  y.,  has  been  manufacturing  a  No.  3  belt-driven  universal 
milling  attachment.  Tlie  results  obtained  with  this  tool  have 
been  entirely  satisfactory,  but  for  heavier  classes  of  work  a 
positive  driven  attachment  is  required.  To  meet  the  require- 
ments of  such  classes  of  service,  a  No.  4  gear-driven  attach- 
ment, shown  in  the  accompanying  illustrations,  has  recently 
been  placed  on  the  market.  The  attachment  is  shown  set  in 
vertical  and  horizontal  positions  in  Figs.  1  and  2  and  a  partial 
cross-sectional  view  is  shown  in  Fig.  3,  from  which  the  ar- 
rangement will  be  readily  understood. 

The  attachment  is  mounted  on  the  milling  machine  by 
of  i\  driving  arbor  itisertod  in  the  spindle.     Tills  arbor 


Special  Set  ot   Joliansson  Gages  varying  in  Size  by  0.00001  incli 

a  series  of  nine  blocks,  ranging  in  size  from  0.021  to  0.029 
inch;  and  a  series  of  nine  blocks  ranging  in  size  from  0.010 
to  0.090  inch.  By  using  different  combinations  of  blocks, 
every  size  from  0.03  inch  can  be  obtained. 

The  extreme  accuracy  with  which  these  gages  are  finished 
by  the  processes  which  Mr.  Johansson  developed  for  their 
,  manufacture  is  shown  by  the  fact  that  several  special  sets  of 
gages  have  recently  been  made  with  a  variation  of  0.00001 
inch  between  each  of  the  nine  blocks  in  the  series.  It  has  been 
stated  by  Mr.  Johansson  that  these  blocks  were  accurate  within 
0.000001  inch  of  the  required  dimension.  Such  a  degree  of 
accuracy  is  not  required  in  most  shops  where  Johansson  gages 
are  used,  but  it  illustrates  the  perfection  of  the  method  by 
which  all  of  these  gages  are  finished  and  is  consequently  a 
strong    recommendation    for    their    use    in    cases    where    the 


Fig.    1.      Porter-Cable    Universal    Milling    Attachment 
set    in   Vertical   Position 

has  either  No.  9,  10  or  11  B.  &  S.  taper  as  desired.  The  driving 
gear  is  mounted  on  the  arbor  and  meshes  with  a  pinion  on  the 
countershaft  contained  in  the  frame  of  the  attachment.  This 
arrangement  is  shown  in  the  partial  Kectional  view.  After 
the  arbor  has  been  placed  in  the  spindle  of  the  milling  machine, 
the  outer  end  is  supported  and  held  in  place  by  means  of  a 
telescoping  clamp  and  flexible  steel  strap  which  passes  around 
the  overhanging  arm.     This  clamping  mechanism  is  made  ad- 


justable to  provide  for  the  varying  distances  between  the 
centers  of  the  spindle  and  overhanging  arm  of  different  sizes 
of  milling  machines,  so  that  the  attachment  can  be  used  on 
more  than  one  size.     This  means  a  considerable  economy,  as 
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one  attucliinent  may  b(  used  on  scvpral  inacliiiics  which  may 
have  an  occasional  job  lor  which  it  is  required. 

Referring  to  the  illustrations,  it  will  be  seen  tliat  the  attach- 
ment is  universal  in  that  it  may  be  operated  at  any  angle 
in  any  plane.  The  required  setting  is  obtained  by  means  of 
graduated  dials  on  the  spindle  housing  and  main  frame,  which 
read  to  90  degrees  on  either  side  of  the  zero  mark.  Bosses  or 
lugs  are  also  located  on  the  front  of  the  spindle  housing; 
these  bosses  are  accurately  machined  in  line  with  the  center 
of  the  spindle  and  by  using  a  s(iuare  or  protractor,  a  very 
accurate  setting  may  be  obtained. 

A  particularly  valuable  feature  of  this  attachment  is  the 
reversing  mechanism  which  is  clearly  shown  in  Fig.  3.    The 


Fig.    3. 


Partial  Sectional  View  of  Porter-Cable 
Universal    Milling   Attachment 


control  of  the  position  of  the  shaft  is  effected  by  a  bronze 
sleeve  which  forms  the  inner  bearing  for  the  shaft.  This 
sleeve  has  rack  teeth  cut  on  its  upper  side  which  mesh  with  a 
pinion  that  is  integral  with  the  stem  of  a  small  locking  lever 
shown  in  the  illustration.  By  this  means,  either  of  the  bevel 
gears  may  be  engaged  to  adapt  the  attachment  for  using  either 
right-  or  left-hand  mills,  without  regard  to  the  direction  in 
which  the  milling  machine  is  running.  All  of  the  gears  in 
the  attachment  are  of  steel  and  the  miter  gears  which  operate 
the  cross  shaft  and  spindle  have  planed  teeth.  The  counter- 
shafts and  spindle  are  hardened  and  ground  and  the  spindle 
bearings  are  carefully  scraped  to  an  accurate  fit.  This  attach- 
ment has  a  capacity  for  end  mills  up  to  IVi  inch  in  diameter. 


THOR  PORTABLE  ELECTRIC  DRILLS 
The  Independent  Pneumatic  Tool  Co.,  Thor  Bldg.,  Chicago, 
111.,  has  recently  brought  out  two  sizes  of  portable  electric 
drills,  one  of  which  is  shown  in  the  accompanying  illustration. 
The  principal  feature  of  these  drills  is  that  they  are  equipped 
with   universal    motors   so   that   they   can   be   attached   to   an 


Thor  Portable  Electric  Drill  made   with   a  Grip  Handle 

ordinary  Incandescent  lamp  socket  of  110  or  220  volts,  direct 
current,  or  single  phase  alternating  current  of  60  cycles  or 
less.  The  drills  are  made  with  a  hand  grip  of  the  type  shown 
in  the  illustration  or  with  a  breast  plate. 


The  spindle  and  armature  shaft  is  supported  \n  roller  and 
ball  bearings  and  the  revolving  parts  are  carefully  balanced 
so  that  there  is  no  vibration  at  the  high  speed  for  which  these 
tools  are  designed.  The  brush  holders  are  self-adjusting  and 
tlie  commutator  may  bo  easily  removed  for  cleaning  by  simply 
unscrewing  one  nut.  The  motor  is  air  cooled  by  a  fan  which 
draws  air  in  through  the  holes  in  the  cover.  The  air  passes 
around  the  motor  and  is  ejected  through  the  small  holes  which 
will  be  seen  at  the  bottom  of  the  case.  Drills  of  this  type 
are  made  in  two  sizes  which  have  capacities  for  drilling  holes 
up  to  i/i  and  f./lG  iiicli  in  steel. 


SMITH  &   MILLS   CRANK   SHAPER 

In  the  issue  of  .M.uiiiM.iiv  for  February.  l!»o!*,  a  crank 
shaper  built  by  the  Smith  &  Mills  Co.,  Cincinnati,  Ohio  was 
illustrated  and  described.  The  machine  shown  in  the  accom- 
panying illustration  is  a  more  recent  product  of  the  same 
company  and  is  constructed  along  the  general  lines  of  the 
preceding  type  of  shaper  referred  to,  the  improvement  con- 
sisting of  a  single  pulley  drive  and  change  gears  which  have 
been  applied  in  place  of  the  cone  pulley.  This  speed  chang- 
ing mechanism  is  simple  and  efficient,  the  control  being  located 
within  convenient  reach  of  the  operator  who  is  able  to  make 
any  required  changes  without  moving  from  his  position  at 
the  front  of  the  machine.  The  changes  in  cutting  strokes  are 
obtained  by  four  pairs  of  gears,  which  are  thrown  Into  mesh 
by    the   aid   of      suitable   shifting    levor".      Tiie    four   changes 


Smith   &   Mills   Ci 
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and   Change   G 


th   Singh-    Pulley   Dr 


obtained  in  this  way  are  supplemented  by  the  back  gears 
located  inside  the  column  of  the  machine.  The  back  gears 
are  engaged  or  disengaged  by  a  conveniently  located  handle, 
and  in  connection  with  the  change  gears  give  a  total  of  eight 
changes  to  meet  the  requirements  of  different  classes  of  work. 
The  main  driving  shaft  runs  in  a  bearing  which  is  bolted 
to  the  back  of  the  column  of  the  machine,  as  shown  in  the 
illustration,  and  the  friction  driving  pulley  is  located  at  the 
opposite  end  of  this  shaft  from  the  change  gear  box,  where 
it  is  out  of  the  operator's  way.  The  speed  box  has  three 
shafts,  two  of  which  carry  sliding  gears  that  are  shifted  by 
the  levers  shown  in  the  illustration,  one  at  the  back  and  the 
other  to  the  left  of  the  handwheel.  The  handwheel  provides 
for  revolving  the  gears  by  hand  when  making  changes.  The 
gears  run  in  oil  so  that  both  the  gears  and  bearings  in  the 
speed  box  are  thoroughly  lubricated  at  all  times.  This  speed 
box  arrangement  makes  the  machine  particularly  well  suited 
for  motor  drive.  The  motor  may  be  either  bolted  to  the  floor 
behind  the  machine  and  belted  to  the  friction  pulley,  or  a 
pad  can  be  attached  to  the  base  of  the  machine,  upon  which 
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the  lilDliii-  Is  iiioiiiitcd  iiliil  ((iiiiuctiil  In  a  Kciir  uii  tln'  driviliK 
slmlt  l)y  iiii'iuis  ol'  a  rawlililo  i)iiil()ii.  I'laln  crank  shapcrs  of 
this  lypt'  art'  built  In  12,  14  aiul  IC-iiuh  sI/.ch,  while  Imck-ni'an'il 
crank  shapcrs  one  of  which  Is  ahou  ii  in  llic  illiislralioii  arc 
built  In  Hi.  L'O  and  S^-lnch  sizes. 

CONUS    OIL    CUP 

A  siinidc  Inrni  oi  nil  cup  nianulnctnred  by  (!.  A,  Llndstodt 
ii  Co.,  Stockholm.  Sucdiii,  and  distributed  in  the  United  Stales 
by   llu'    lluckcyc  Cliurii  Co..   Sidney,  Ohio,  Is  shown  in   tlic  ac- 

coinpanying  illus- 
tration. 'I'he  l)ody 
and  cover  of  this 
cup  arc  stamped 
from  sliect  steel. 
The  body  is  not 
threaded,  but  is 
simply  driven  into 
the  oil  hole,  and 
as  there  is  no  ob- 
struction of  any 
sort  on  the  inside 
of  the  cup,  it  has 
the  maximum  ca- 
pacity for  lubri- 
cant. In  order  to 
The  Conns  Oil  Cup  adapt    these   cups 

for  use  on  rotating  parts,  the  flange  on  the  cover  is  split,  as 
shown  at  A,  in  order  to  provide  a  spring  lock  for  keeping  the 
cover  closed.  These  cups  are  easily  kept  clean  and  the  flanged 
cover  effectually  prevents  dirt  from  getting  into  the  oil 
channels. 


CLEVELAND   HORNING   AND   WIRING 
PRESS 

The  horning  and  wiring  press  illustrated  herewith  is  a  recent 
product   of  the  Cleveland   Machine  &   Mfg.   Co.,   4938   to   4952 


ample  proportions;  a  hliiK'd  bralu'  hand  Is  provided  that  has 
a  compensatInK  si)rlng  for  wear  and  ex|)anslon;  and  the  ma- 
chine is  c(|ulp|>ed  with   a  (luick-adjustlng  kno(!k-oMt  device. 

Tlie  machine  is  intended  for  the  operation  of  wiring  dies 
that  are  used  for  wiring  the  edges  of  palls,  cups,  rofloctors 
and  similar  classes  nl  work.  Keferring  to  th(!  illustration.  It 
will  he  seen  that  the  rram(\  of  tli(^  press  Is  bored  for  a  horn. 
A  plain  horn  lor  holding  piercing  or  riveting  dies  or  a  horn 
of  diii)lex  construction  for  folding  and  locking  the  side  seams 
of  pails,  tubs,  furnace  pipe  and  other  articles  nuide  out  of 
sheet  steel,  may  be  used  on  this  press.  The  sctow  adjustment 
under  the  knee  provides  for  sotting  it  to  any  desired  height 
so  that  tlu!  machine  may  be  adai)te(l  for  wiring  dies  of  differ- 
ent depths.  In  using  the  press  with  a  horn,  the  screw  is 
lowered  and  the  knee  is  swung  around  to  a  position  where  it 
is  out  of  the  operator's  way.  Machines  of  this  type  are  made 
in  four  sizes.  The  machine  shown  in  the  illustration  will 
close  seams  in  a  length  up  to  12  inches  or  in  a  diameter  up 
to  24  inches;  it  will  wire  work  up  to  10  inches  in  diameter  or 
12  inches  in  length;  the  floor  space  occupied  is  38  by  30  Inches 
and  the  weight  of  the  machine  is  IS.'iO  pounds. 


STANDARD   SCREW   PRESS 

The  hand  screw  press  illustrated  herewith  is  a  recent  prod- 
uct of  the  Standard  Machinery  Co.,  7  Beverly  St.,  Providence, 
R.    I.     The   machine   is   designed    for   various   operations   on 


Cleveland   Horning   and   Wiring  Press 

Hamilton  A.ve.,  Cleveland,  Ohio.  The  construction  of  this 
machine  embodies  the  following  features:  bronze  bushings  for 
the  shaft  bearings  are  provided  in  the  frame  of  the  machine; 
there  Is  a  safety  latch  on  the  clutch  pin;   the  crank  pin  is  of 


standard   Hand-operated   Screw   Press 

sheet  metal  and  is  capable  of  operating  blanking  dies  up  to 
16  inches  in  diameter.  It  was  built  for  operating  dies  used 
for  punching  armature  disks,  but  is  capable  of  application  on 
a  variety  of  other  classes  of  work.  The  machine  is  operated 
by  a  quadruple  threaded  screw  of  1%  inch  lead.  This  screw 
is  3%  inches  in  diameter  and  made  from  a  steel  forging;  It  is 
turned  by  a  handwheel  4  feet  in  diameter  which  has  500 
pounds  of  metal  in  its  rim. 

The  machine  is  fitted  with  tie-rods  to  provide  accurate  align- 
ment and  the  nut  in  which  the  operating  screw  turns  is 
secured  to  the  lower  part  of  the  frame  by  four  bolts.  The  screw 
is  held  in  the  ram  by  means  of  a  split  collar.  It  will  be  seen 
that  the  frame  is  set  on  legs  in  such  a  way  that  the  press  can 
be  inclined.  The  principal  dimensions  of  this  machine  are 
as  follows:   thickness  of  bolster  plate,  2i^  Inches;   maximum 
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(listaiu'o  from  vnm  to  bolster  plate,  14  Vi  inches ;  clistancc  from 
lower  eud  of  ways  to  bed,  12  inches;  distance  beween  gibs, 
10%  inches;  distance  between  uprights  at  rear  of  machine, 
HJ/j  inches;  distance  from  the  center  of  ram  to  back  of  rod. 
6'/L.  inches;   weight  of  iiiachine,  3000  pounds. 


HJORTH   DRILL   GAGE 

In  shops  where  it  is  the  practice  to  grind  drills  by  hand, 

satisfactory  results  cannot  be  expected  from  the  drill  unless 

both   of   its   lips   are   ground   equally,   so   that   each   does   its 

proper  share  of  the  work.     Figs.   1  and  2  show  two  styles  of 


Fig.   1.     Hjorth   Gage  for  Drills   up  to   1   Inch  in  Diameter 

gages  which  are  made  by  the  Hjorth  Lathe  &  Tool  Co.,  27 
School  St.,  Boston,  Mass.,  for  testing  the  accuracy  of  a  drill 
after  it  has  been  ground.  The  gage  shown  in  Fig.  1  has  a 
capacity  for  drills  up  to  1  inch  in  diameter,  while  the  gage 
shown  in  Fig.  2  will  take  up  to  2-inch  drills. 

It  will  be  seen  that  the  general  arrangement  of  both  gages 
is  similar  except  that  the  larger  one  is  provided  with  a  stand. 


Fig.  2.     Hjorth    Gage    for   Drills   up    2   Inches    in   Diameter 

Both  gages  have  a  V-slot  in  the  handle  in  which  the  drill  to 
be  tested  is  laid.  The  gage  proper  has  a  59-degree  angle  and 
may  be  adjusted  vertically  to  bring  it  in  line  with  the  axis 
of  different  sizes  of  drills.  In  using  such  a  gage,  the  drill  is 
held  firmly  in  place  in  the  V-slot;  the  gage  is  next  adjusted  to 
bring  it  to  the  proper  height;  and  the  operator  then  observes 
whether  the  lips  of  the  drill  are  parallel  with  the  edges  of  the 
gage.  If  any  discrepancy  is  found,  further  grinding  must  be 
resorted  to  until  satisfactory  results  arc  obtained. 


NEW   MACHINERY   AND    TOOLS   NOTES 

Dividers:  Wrlles  Caliper  Co.,  Milwaukee,  Wis.  A  pair  of 
dividers  with  inserted  steel  points  which  are  held  in  place  by 
binding  screws. 

Offset  Bench  Shear:  Welles  Caliper  Co.,  Milwaukee,  Wis. 
A  machine  designed  for  use  on  sheet  steel  up  to  3/16  inch  in 
thickness.     The  weight  of  the  machine  is  35  pounds. 

Oil  Heater:  Hauck  Mfg.  Co.,  Brooklyn,  N.  Y.  A  portable 
steel  tire-heating  outfit  for  use  in  roundhouses.  Crude  pe- 
troleum, fuel  oil  or  kerosene  may  be  burned  in  this  heater. 

Double  Spindle  Engine  Lathe:  J.  J.  McCabe,  New  York 
City.  This  machine  has  been  provided  with  improvements 
and  special  features  which  make  it  especially  well  adapted 
for  use  in  street  laihvay  and  other  repair  shops. 


Die-stock:  Nye  Tool  &  Maclilnc  Co.,  Chicago,  111.  A  taper- 
threading  die-stock  with  long  pipe  handles  for  tur.iing  the 
die.  The  chasers  fit  into  guiding  slots  and  are  kept  from 
dro[)piiig  out  by  tlie  pressure  of  spring  backed  pins. 

Hydraulic  Press:  Ciiilcd  Kugiiieeriiig  (t  Foundry  Co.,  Pitts- 
burg. I'a.  A  higli-sp(;ed,  hydraulic  forging  press  for  use  on  gun 
forgings.  The  machine  was  built  for  installation  at  the  Water- 
town  Arsenal  and  is  capable  of  exerting  pressures  up  to 
SOO  tons. 

Ring  and  Tire  Welders:  Toledo  Electric  Welder  Co.,  Cin- 
cinnati, Ohio,  One  of  these  machines  is  designed  for  butt- 
welding  harness  rings  and  similar  classes  of  work;  the  other 
is  a  similar  machine  except  that  it  is  designed  for  welding 
iuavicr  work  such  as  tires. 

Stsel  Belting:  Flexible  Steel  Belting  Co.,  Bridgeport,  Conn. 
-V  flexible  steel  belting  of  unit  construction,  designed  as  a 
substitute  for  double  huither  Ix^lting.  Kach  unit  is  composed 
of  four  sheet  metal  parts  and  a  pin.  These  belts  may  be 
taken  apait  and  assembled  in  new  lengths,  if  so  desired. 

Boring  Machine:  Newton  Machine  Tool  Works,  Inc.,  Phila- 
delphia. I'a.  A  machine  for  finishing  gas-engine  liners  or  bush- 
ings which  has  a  capacity  for  boring  bars  up  to  H'-.  inches  in 
diameter  by  6  feet  long.  TIic  ni;i(;liine  is  provided  with  clamps 
which  are  adjustable  to  enable  busliings  of  various  diameters 
to  be  held. 

Cold  Saw:  Newton  Machine  Tool  Works,  Inc.,  Philadel- 
phia, Pa.  This  machine  was  designed  to  meet  the  require- 
ments of  a  shop  where  1%-inch  heat-treated  stock  was  to  be 
cut  off  at  the  rate  of  900  pieces  in  ten  hours.  Ten  bars  are 
held  at  a  time  in  a  special  work-holder.  The  machine  is 
motor-driven. 

Electrical  Welder  Switch:  Toledo  Electric  Welder  Co.,  Cin- 
cinnati, Oliio.  A  hand  switch  for  use  on  spot  welders.  The 
use  of  this  switch  adds  materially  to  the  convenience  with 
which  the  machine  can  be  operated,  making  it  possible  for 
one  man  to  handle  large  sheets  and  control  the  machine  with- 
out assistance. 

Power  Press:  Cleveland  Machine  &  Mfg.  Co.,  Cleveland, 
Oliio.  A  line  of  straight  sided,  single  crank  geared  power 
presses.  These  machines  are  designed  for  blanking,  forming 
and  drawing  light  and  heavy  sheet  metal  parts.  All  sizes 
can  be  fitted  with  drawing  attachments  and  also  a  bar  knock- 
out in  the  slide. 

Machinists'  Hammer:  Westfield  Plate  Co.,  Thompsonville, 
Conn.  A  machinists'  hammer  with  a  composition  metal  head 
for  use  on  machine  tool  and  automobile  work.  The  head  of 
the  hammer  is  made  of  a  mixture  of  lead  and  antimony,  and 
may  be  readily  removed  from  the  handle  which  is  made  of 
tinned,  malleable  iron. 

Combination  Punch  and  Shear:  Henry  Pels  &  Co.,  90  West 
St.,  New  York  City.  This  machine  has  a  capacity  for  punching 
holes  3  inches  in  diameter  iu  a  2-inch  steel  plate,  and  it  will 
shear  a  2i/L'  inch  plate  60  inches  in  width.  The  machine  has 
this  company's  steel  plate  frame  construction  and  is  operated 
l)y  a  (Cameron  steel  lever. 

Hacksaw:  Racine  Tool  &  Machine  Co.,  Racine,  Wis.  A 
hacksaw-  adapted  for  cutting  structural  steel  and  various 
materials  used  in  the  machine  shop.  An  automatic  mech- 
anism lifts  the  saw  on  the  return  stroke  and  the  machine  is 
equipped  with  a  quick  change  vise.  Work  can  be  cut  off 
either  square  or  at  an  angle. 

Wire  Straightening  Machine:  Sleeper  &  Hartley  Co.,  98 
Beacon  St.,  Worcester,  Mass.  A  wire  straightening  machine, 
especially  adapted  for  straightening  piano  wire.  This  wire 
is  rolled  in  relatively  small  coils  and  a  machine  of  special 
design  is  necessary  to  straighten  it  ready  for  feeding  to  an 
automatic  wire-forming  machine. 

Die  Handling  Crane:  Toledo  Bridge  &  Crane  Co.,  Toledo, 
Ohio.  A  special  crane,  especially  adapted  for  handling  work 
in  drop-forge  plants.  The  hook  of  this  crane  is  at  the  end 
of  a  counterbalanced  arm  and  swings  into  a  vertical  position 
when  the  load  is  removed  from  it.  An  auxiliary  hook  is  pro- 
vided which  enables  the  crane  to  be  used  for  a  variety  of 
other  classes  of  service. 

Power  Hammer:  Fairbanks  Co.,  New  York  City.  This 
hammer  is  arranged  so  that  it  can  be  driven  with  either  a 
slanting  belt  from  above  or  with  a  horizontal  belt  from  either 
side.  This  makes  it  possible  to  set  the  hammer  up  in  places 
w-here  there  is  very  little  overhead  space.  These  hammers 
are  made  in  sizes  ranging  from  25  to  300  pounds  capacity  and 
are  equipped  with  either  belt  or  motor  drive. 

Automatic  Turret  Lathe:  C.isholt  Machine  Co.,  Madison, 
Wis.  The  design  of  this  machine  has  been  carefully  worked 
out  to  provide  for  the  safety  of  the  operator.  It  is  easily  ad- 
justed and  of  rigid  construction  to  adapt  it  for  severe  service. 
All  of  the  operations  are  automatic  except  the  setting  up  and 
removal  of  the  work,  and  in  some  cases  the  work  may  be 
automatically  removed  from  the  machine  by  an  air  chuck. 
This  machine  is  built  in  two  sizes  of  15  and  20  inches. 
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SELLING  GUARANTEES     WHAT  ARE  SAFE 
LIMITATIONS?* 

HY   U.   O    UBIULBVt 

111  prcsfiitiim  an  article  on  tlio  subject  of  "SellinK  (!uai- 
antt'CH,  What  are  Sale  Limitations?"  1  have  considered  tliat 
"sal'e  limitations"  means  limiting  tlie  ^iiarantee  in  favor  of 
the  seller,  or  slathiK  it  in  another  way,  the  title  might  be 
"How  Uroad  a  tiuarantee  is  it  Safe  for  the  Manufacturer  to 
nmke  to  a  Prospective  Customer?" 

This  (luestlon  of  guarantees  has  lr.nil)l('d  nianUiud  for 
many  generations,  in  fact  for  ages,  and  to-day  it  costs  us 
not  an  inconsiderable  amount  of  money  as  well  as  time  and 
trouble  to  maintain  our  guarantees,  notwithstanding  our 
endeavors  to  put  In  "safe  limitations."  Why  is  this?  Why 
have  we  gone  on  and  on,  generation  after  generation,  making 
guarantees  that  have  cost  us  so  much  money  and  trouble? 
Is  it  because  we  have  deliberately  misrepresented  our  ma- 
chines? Is  it  through  a  misunderstanding  of  the  language 
used  in  our  guarantees?  Is  it  from  the  lack  of  good  judg- 
ment on  our  part  as  to  what  we  can  perform?  Or  is  it  from 
a  desire  on  our  part  to  so  word  our  guarantee  that  the  pur- 
chaser must  keep  the  machine  even  though  he  does  not  want 
to  do  so? 

Let  us  consider  what  the  object  is  in  making  a  guarantee. 
Is  it  to  help  us  make  a  sale?  Is  it  to  safeguard  the  inter- 
ests of  both  the  manufacturer  and  the  purchaser?  Is  it  to 
assure  the  purchaser  he  will  get  that  which  he  thinks  he 
is  buying?  Or  is  it  to  assure  him  he  is  to  get  that  which 
will  best  serve  his  purpose?     I  believe  it  should  be  the  latter. 

No  transaction  between  seller  and  buyer  is  satisfactory,  and 
no  business  is,  nor  can  it  be,  successful  if  the  relation  be- 
tween the  seller  and  buyer  is  not  satisfactory  to  both.  Neither 
is  any  guarantee  satisfactory  unless  it  safeguards  the  inter- 
ests of  both  parties  to  the  transaction.  Therefore  we  must 
draw  our  guarantee  carefully  and  see  that  its  language  is 
such  that  it  means  to  the  one  to  whom  we  are  giving  it  the 
same  that  it  means  to  us. 

In  the  case  of  the  builder  of  a  machine  which  is  designed 
especially  for  the  purchaser,  your  guarantee  should  be  drawn 
very  clearly  and  definitely  so  as  to  safeguard  both  parties, 
because  there  are  many  elements  over  which  the  other  has 
no  control  that  enter  into  and  influence  the  decision  of  the 
purchaser  as  to  whether  he  will  accept  or  reject  the  ma- 
chine. With  the  manufacturer  of  a  standard  line  of  tools 
which  he  builds  in  lots  and  which  are  not  built  especially  for 
each  individual  customer  it  is  different,  and  it  is  not  neces- 
sary to  have  the  guarantee  so  definite  as  in  the  case  of  the 
builder  of  the  special  machine,  because  if  one  customer  does 
not  want  the  machine  the  maker  can  sell  it  to  another. 

There  are,  of  course,  cases  where  a  definite  guarantee  of 
performance  is  necessary,  and  it  should  be  given,  as,  for 
instance,  where  the  question  of  costs  of  a  new  product 
is  being  considered  or  where  a  change  of  methods  is  being 
taken  up;  but  where  only  an  increase  in  product  is  to  be 
made  without  change  of  method,  the  limited  guarantee  should 
not  be  given.  Make  your  guarantee  broad  and  short  and 
without  limitations.  It  is  better  for  your  customer  and  for 
yourself,  because  it  will  cost  you  less  to  maintain  such  a 
guarantee  than  any  in  which  there  are  limitations  so  drawn 
that  you  may  feel  that  you  have  met  your  guarantee  and 
that  your  customer  should  keep  the  machine  even  though  he 
does  not  want  to  do  so. 

Your  guarantee  should  be  such  as  to  assure  your  customer 
that  he  is  getting  that  viarhinc  which  will  best  serve  his 
purpose. 

This  does  not  necessarily  mean  that  he  is  getting  the 
•best  macliine  of  its  kind,  because  tlie  most  accurately  made 
machine  and  the  one  which  will  do  more  work  than  others, 
and  necessarily  cost  more  than  others,  might  not  be  best 
for  the  purchaser,  as  he  might  perhaps  need  and  could  use 
to  better  advantage  that  extra  money  wliich  the  best  ma- 
chine would  cost;  therefore,  we  should  not  try  to  force  onto 
him  this  high-priced  machine.     In  fact,  we  should  not  try  to 

•  Paper  read  at  the  National  Machine  Tool  Builders'  Association  Con- 
Tention,    New  York  City,   Oct6ber  22. 

t  General  Manager,    Windsor  Machine   Co.,    Windsor,    Vt. 


sell  It  ici  him,  because  a  cheaper  luachine  would  be  belter  for 
III  111  III  purehas(,'.  If,  however,  you  have  been  so  fortunate  or 
so  unfortunate  as  to  have  taken  his  order  for  the  high-priced 
machine,  and  after  getting  it  into  his  shop,  he  realizes  that 
there  is  only  a  little  work  for  it,  and  that  the  work  need  not 
he  arciiratr  and  that  a  cheaper  machine  would  have  been 
belter  lor  lilin  to  buy,  what  do  you  do  if  he  comes  to  you  and 
states  the  case  clearly  and  honestly;  do  you  take-  it  back  or 
not?  If  you  tak('  it  back  your  guarantee  with  safe  limltalions 
has  not  been  of  any  financial  benefit.  If  you  do  not  allow  him 
to  return  it  what  happens?  If  he  Is  honest  with  himself,  he 
pays  the  account  when  it  is  due,  and  then  when  he  reiiuires 
more  machinery  he  will  probably  go  to  your  competitor  and 
place  his  order  with  him. 

t^an  your  loss  on  this  order  placed  with  your  coiupi'titor 
under  these  conditions  be  charged  to  anything  other  than  the 
cost  of  maintaining  your  limited  guarantee?  I  say  it  cannot 
and  that  it  can  be  and  should  be  charged  against  that  account. 
Open  an  account  in  your  books  under  the  heading  "Cost  of 
Maintaining  Limited  Guarantees"  also  one  under  the  heading 
"Cost  of  Maintaining  Unlimited  Guarantees"  and  see  which 
costs  you  the  more.  You  will  find  that  the  unlimited  guarantee 
costs  less  than  the  other. 

The  company  with  whom  I  am  associated  has  made  a  great 
many  limited  guarantees,  as  well  as  broad  ones,  and  I  am 
frank  to  state  that  the  limited  guarantees  cost  us  the  more  to 
maintain.  It  costs  us  less  to  secure  an  order  with  the  limited 
guarantee  than  one  with  the  broad  and  unlimited  one.  This 
is  because  it  takes  a  higher  degree  of  salesmanship  to  get 
an  order  that  way,  although  it  seems  on  first  considera- 
tion that  it  sliould  be  the  opposite.  To  secure  an  order  v.ith 
the  broad  unlimited  guarantee  you  must  first  convince  your 
prospective  customer  tliat  you  have  the  best  machine  for  his 
purposes.  When  you  have  done  that,  your  guarantee  of  per- 
formance, which  is  a  limitation,  is  of  secondary  consideration, 
and  the  question  of  whether  or  not  the  machine  will  make 
four  or  forty-four  pieces  in  a  given  unit  of  time  is  not  made 
the  main  issue,  as  it  should  not  be,  but  consideration  is  given 
to  the  question  of  whether  or  not  the  machine  is  the  best 
machine  for  the  purpose.  If  it  is  the  best  for  the  buyer,  all 
things  considered,  your  guarantee  has  not  cost  you  anything  to 
maintain;  neither  will  it  cost  you  anything  on  future  sales. 
The  cost  of  getting  future  sales  will  be  greatly  reduced,  and 
you  can,  therefore,  credit  the  saving  in  securing  tliese  cales 
to  the  "Cost  of  Maintaining  Unlimited  Guarantees." 

It  will  cost  the  manufacturer  a  considerable  sum  to  make 
a  limited  guarantee  of  performance,  as  one  with  experience 
and  judgment  must  give  his  most  careful  attention  to  each 
proposition  if  the  guarantee  is  anything  more  than  perfunc- 
tory, and  even  with  the  most  careful  attention  given  to  a 
detailed  guarantee  mistakes  will  happen — mistakes  that  will 
cost  considerable  money  either  through  overestimating  the 
capabilities  of  your  machines  or  through  underestimating 
them  and  thereby  losing  the  order.  In  this  case  you  should 
make  another  charge  against  the  "Cost  of  Limited  Guaran- 
tees." This,  however,  is  not  the  greatest  objection  to  guaran- 
tees of  performance. 

The  greatest  objection  in  my  mind  to  making  guarantees 
of  performance  is  that  your  customer  too  often  loses  sight  of 
everything  except  the  stated  guarantee  of  performance  and 
does  not  give  due  consideration  to  the  machine — that  is  whether 
it  is  the  best  for  his  purpose — whether  it  v.ill  continue  to 
perform  that  which  it  was  guaranteed  to  do  after  having 
accepted  it,  or  whether  or  not  it  will  be  useful  in  the  future, 
if  his  work  changes. 

There  is  a  big  advantage  in  using  the  broad  unlimited 
guarantee,  in  addition  to  its  primary  advantage.  It  will  make 
you  improve  your  machines  faster  than  you  otherwise  would; 
it  will  make  your  representatives  more  careful  in  their  state- 
ments of  performance,  and  thus  create  a  reputation  for  your 
machines,  your  ability  to  perform  and  your  honesty,  all  of 
which  reduce  the  cost  of  maintaining  selling  guarantees. 

What  are  the  objections  to  an  unlimited  guarantee  other 
than  that  the  purchaser  can,  if  he  is  so  disposed,  take  advant- 
age of  you  and  return  the  machine  without  just  cause?  On 
the  other  hand,  it  he  wishes  to  do  so,  he  can  question  this  or 
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that,  justly  or  not  it  matters  not  which  and  make  you  a 
great  deal  of  trouble  and  expense,  usually  ending  by  your 
taking  the  maehine  back.  However,  during  a  period  covering 
about  ten  years  and  many  broad  unlimited  guarantees,  our 
company  has  not  had  such  an  advantage  taken  of  it  except 
in  two  eases,  and  I  believe  others  who  have  sold  those  two 
parties  machines  on  limited  guarantees  have  had  fully  as 
much  trouble  and  been  to  greater  expense  and  then  had  their 
machines  returned.  Therefore,  that  need  not  be  given  serious 
consideration,  as  few  of  your  customers  are  dishonest. 

Do  not  make  guarantees  with  "safe  limitations"  because 
you  are  working  in  the  wrong  direction  and  because  it  will 
cost  you  more  to  maintain  such  guarantees.  Start  on  the 
basis  of  the  right  maeliine  for  your  customer,  and  then  make 
your  guarantee  broad  and  short  and  without  limitations,  such 
as:  "We  guarantee  this  machine  satisfactory  to  you." 
*     *     * 

NATIONAL   MACHINE   TOOL   BUILDERS 
ASSOCIATION   CONVENTION 

The  twelfth  annual  convention  of  the  National  Machine 
Tool  Builders  Association  was  lield  in  New  York  City  October 
22,  23  and  24  at  the  Hotel  Astor,  E.  P.  BuUard,  Jr.,  presiding. 
In  his  opening  remarks,  Mr.  Bullard  referred  to  the  need  of 
greater  efficiency  in  building  machine  tools.  The  production 
of  the  tariff  had  made  better  metliods  imperative.  The  tex- 
tile manufacturers  had  already  taken  steps  to  meet  foreign 
competition.  There  was  no  reason  in  his  opinion  why  our 
makers  could  not  maintain  the  supremacy  of  American  ma- 
chine tools.  Improvements  all  along  the  line,  a  broader  out- 
look, closer  cooperation  in  committee  work  would  put  them 
on  more  than  an  even  footing  in  the  world's  markets. 

C.  L.  Taylor,  chairman  of  the  patent  committee,  in  his 
report  referred  to  the  dangerously  broad  scope  of  a  law  passed 
by  Congress  to  protect  foreign  manufacturers  at  the  Panama- 
Pacific  Exposition.  This  law  imposes  a  fine  of  $1000  or  one 
year's  imprisonment  for  imitating  a  foreign  maker's  patented 
machine  or  his  copyright,  without  providing  tliat  the  foreign 
patent  or  copyright  shall  be  legitimate.  The  practical  effect 
might  be  to  prevent  some  American  makers  from  building 
their  own  machines  for  four  years,  because  of  the  notorious 
practice  abroad  of  copying  American  models.  Steps  are  to 
be  taken  to  so  amend  the  legislation  as  to  prevent  such  an 
outrageous  outcome. 

D.  M.  Wright  offered  a  resolution  in  regard  to  the  nomen- 
clature of  machine  tools  to  change  the  name  of  the  National 
Machine  Tool  Builders  Association  to  the  Metal  Working  Ma- 
chine Makers'  Association.  Action  on  the  resolution  was  put 
over  until  the  next  meeting.  Mr.  Wright  also  reported  on  the 
standardization  of  machine  tools  and  accessories,  stating  that 
little  progress  had  been  made.  He  recommended  the  appoint- 
ment of  sub-committees  composed  of  men  competent  to  exhaus- 
tively investigate  those  details  with  which  they  are  thoroughly 
familiar  with  the  view  of  bringing  about  agreement  on  vital 
essentials  wliicli  could  not  be  handled  effectively  by  the  gen- 
eral committee. 

C.  H.  Alvord  reported  on  the  Panama-Pacific  Exposition, 
stating  that  the  railroads  have  promised  every  facility  for 
the  transportation  and  care  of  machine  tools,  etc.,  to  be  ex- 
hibited. The  exposition  management  has  offered  various  in- 
ducements, but  the  machine  tool  builders  have  evinced  little 
interest,  so  far,  in  the  exposition. 

The  association  now  numbers  175  members;  no  new  mem- 
bers were  admitted  at  this  meeting. 

The  following  excellent  papers  were  read  but  available 
space  at  this  date  will  not  permit  reproducing  them  in  full 
in  this  number: 

"Cost  Accounting  Practice  with  Special  Reference  to  Ma- 
chine Hour  Rate,"  by  Clinton  H.  Scovell  of  the  Clinton  H. 
Scovell  Co.,  Boston,  Mass. 

"Selling  Guarantees — What  are  Safe  Limitations?"  by  George 
O.  Gridley  of  the  Windsor  Machine  Co.,  Windsor,  Vt. 

"Automatic  Features  on  Machine  Tools — To  What  Extent 
Are  They  Commercially  Profitable?"  by  Edson  R.  Norris,  di- 
rector of  the  manufacturing  operations  at  the  Westinghouse 
Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa. 


"The  Development  of  Cutting  Tools,"  by  li.  F.  Waterman  of 
Brown  &  Sharpe  Mfg.  Co..  Providence,  K.   I. 

"The  Use  of  Heat-treated  Gears  In  Machine  Tools— From 
the  Standpoint  of  the  Machine  Tool  Manufacturer,"  by  Andrew 
C.  Gleason  of  the  Gleason  Works,  Rochester,  N.  Y. 

"The  Use  of  Heat-treated  Gears  in  Machine  Tools— From 
the  Standpoint  of  the  Material  Manufacturer,"  by  J.  Heber 
Parker,  metallurgirt  of  the  Carpenter  Steel  Co.,  Reading,  Pa. 

"Carbonizing  and  Heat-treating  of  Shafting— Methods  and 
Materials  Used,"  by  J.  G.  Weiss,  works  manager  of  the  Hyatt 
Roller  Bearing  Co.,  Newark,  N.  J. 

The  following  officers  were  elected:  President,  William  A. 
Viall,  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.;  first  vice- 
president,  J.  B.  Doan,  American  Tool  Works,  Cincinnati,  Ohio; 
.second  vice-president,  D.  M.  Wright,  Henry  &  Wright  Mfg. 
Co.,  Hartford,  Conn.;  treasurer,  A.  E.  Newton,  Reed-Prentice 
Co.,  Worcester,  Mass.;  secretary,  C.  L.  Taylor,  Taylor  &  Fenn 
Co.,  Hartford,  Conn. 

The  question  of  abandoning  the  semi-annual  or  spring  meet- 
ing was  taken  up  and  decided  in  favor  of  continuing  to  have 
two  meetings  a  year.  The  place  of  the  next  meeting  was  not 
fixed.  Three  cities  were  suggested,  namely,  Buffalo,  Atlantic 
City  and  Worcester.  A  letter  ballot  will  be  taken  to  decide 
in  which  city  the  spring  meeting  will  be  held. 
*     *     * 

STABILITY   IN   FLYING   MACHINES 

Prof.  Albert  A.  Merrill,  founder  of  the  Boston  Aeronautical 
Society  and  lecturer  on  the  subject  of  aeronautics,  presented 
a  paper  "Stability  in  Flying  Machines"  at  the  monthly  meeting 
of  the  American  Society  of  Mechanical  Engineers  Tuesday 
evening  October  14,  in  New  York  City.  Prof.  Merrill  analyzed 
the  forces  acting  on  an  aeroplane  in  flight.  The  movements 
are  translation  and  rotations  about  the  center  of  gravity.  The 
rotations  are  about  the  three  axes  of  the  machine,  viz..  verti- 
cal, longitudinal  and  lateral.  He  showed  that  existing  ma- 
chines are  for  the  most  part  badly  designed  and  have  little  or 
no  inherent  stability.  A  strong  plea  was  made  to  mechanical 
engineers  to  take  up  the  design  of  flying  machines  and  cor- 
rect the  present  faults.  Prof.  Merrill  intimated  that  cut-and-try 
methods  had  been  the  rule  and  rational  design  an  exception. 
He  saw  little  commercial  future  for  the  flying  machine  until 
the  faults  of  existing  design  had  been  corrected  and  machines 
built  having  inherent  stability.  . 

Elmer  E.  Sperry,  the  designer  of  gyroscopes  for  U.  S.  naval 
vessels  and  Curtiss  aeroplanes,  denied  that  great  inherent 
stability  was  desirable  in  flying  machines.  He  pointed  out 
that  the  great  modern  ocean  steamers  like  the  Olympic  and  Im- 
perator  had  very  low^  metacentric  heights,  that  of  the  former 
being  only  sixteen  inches.  In  other  words,  if  the  center  of 
gravity  of  the  Olympic  were  raised  only  sixteen  inches,  the 
vessel  would  roll  over.  The  inference  was  that  marine  de- 
signers have  discovered  that  a  low  metacentric  height  was 
favorable  to  speed  and  fuel  eflSciency.  Mr.  Sperry  referred  to 
the  very  satisfactory  results  following  the  application  of  his 
gyroscopes  to  Curtiss  aeroplanes  and  showed  lantern  slides 
illustrating  the  m(>chanism. 

The  members  of  the  society  and  members  of  the  two  New 
York  aeronautical  societies  present  displayed  keen  interest  in 
the  paper  and  discussion.  A  comparatively  new  scientific  field 
has  been  opened,  worthy  of  the  best  thought  of  the  physicist 
and  mechanical  engineer. 

AMERICAN    MACHINIST    THEATER  PARTY 

The  .'Imcrican  Machinist  gave  a  theater  party  at  Cohan's 
Theater  to  the  members  of  the  National  Machine  Tool  Builders 
Association  and  their  friends,  Thursday  evening,  October  23. 
The  play  was  "Potash  and  Perl  mutter"  adapted  from  the 
stories  by  Montague  Glass,  published  in  the  Sctiirdai/  Even- 
ing Post.  It  is  advertised  as  "trimmed  with  a  thousand 
laughs,"  and  judging  from  the  effect  produced  on  the  machine 
tool  builders,  this  is  in  no  sense  an  exaggeration.  The  play 
depicts  Jewish  characteristics  in  a  broad,  sympathetic  and 
amusing  manner  not,  however,  without  pathos  and  glimpses 
of  the  high  ideals  which  may  inspire  the  Jew  in  great  crises. 
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AUTOMATIC  FEATURES  ON   MACHINE  TOOLS* 


TO  WHAT  KXTKNT  ARK  AUTOMATIC  FUNCTIONH  OOMMKHC;!  Al  ,1  .Y   PltOKITAUI  .BJ? 

HY    BDHON   R.    NOUUIHl 


In  riHciil  v(>ars  macliiiu'  tool  hiiihlirs  have  been  active  in 
taking  ailvanlaK<"  of  the  many  iniprovonionts  tluit  liavo  boon 
suggostod  in  I  In-  way  of  special  devices,  attachments  and  ac- 
i-essories  lor  machine  tools  for  the  purpose  of  incToasing  the 
usefulness  of  the  tools,  lessening  the  cost  of  production  and  In 
some  cases  reducing  the  skill  necessary  to  operate.  It  Is  the 
object  of  this  article  to  consider  some  of  these  special  features 
from  the  standpoint  of  the  large  user  of  machine  tools,  yet 
giving  due  consideration  to  the  demands  of  others  whose  re- 
(luirements  are  dlflerent  and  whose  lines  of  work  are  also 
often  diversified  in  nature.  The  subject  cannot  be  discussed 
without  taking  into  account  to  some  extent  the  designs  of  the 
tools;  and  what  might  appear  as  adverse  comment  in  the 
illustrations  of  apparently  faulty  designs  is  merely  offered  in 
the  way  of  constructive  criticism. 

It  may  bo  said  that  ordinarily  the  following  reasons  and 
conditions  prompt  the  machine  tool  user  to  purchase  equip- 
ment: 

1  To  take  care  of  an  immediate  increase  in  business. 

2  To  provide  for  anticipated  increase  in  business  and 
at  the  same  time  to  reduce  the  cost  of  manufacture 
by  replacing  existing  tools  with  more  efficient  ones. 

3.  To  replace  worn-out  tools  with  tools  of  the  same 
design. 

All  large  progressive  concerns  expect  to  and  generally  do 
expand,  either  by  increasing  their  business  along  existing  lines 
of  manufacture  or  along  similar  lines,  and  frequently  this  in- 
crease occurs  so  suddenly  that  immediate  action  must  be 
taken  in  purchasing  the  necessary  tools  to  take  care  of  the 
extra  requirements.  When  this  condition  arises  the  purchaser 
must  quickly  decide  what  machines  will  be  required,  and  en- 
deavor to  purchase  those  that  can  be  delivered  promptly  and 
which  will  do  the  work  intended  in  an  efficient  and  economical 
manner. 

It  is  often  found,  however,  that  while  the  machines  offered 
for  prompt  delivery  will  perform  the  work  desired  in  a  satis- 
factory manner  from  a  time  standpoint,  they  are  also  designed 
and  equipped  to  do  a  still  larger  class  of  work,  and  if  installed 
the  investment  is  greater  than  it  should  and  would  be  for  the 
\,ork  intended,  if  time  would  permit  the  installation  of  special 
machines.  The  fact  that  the  fully-equipped  general-purpose 
tools  are  valuable  and  a  good  investment  both  for  the  large 
and  small  manufacturer,  when  the  work  is  brought  through 
in  small  quantities  and  the  machining  requirements  vary,  has 
no  doubt  a  tendency  to  encourage  the  machine  tool  builders 
in  some  cases  to  carry  only  as  their  standards  fully-equipped 
tools  (or  nearly  so)  capable  of  doing  a  wide  range  of  work, 
feeling  that  as  long  as  this  situation  exists  the  demand  will 
warrant  such  a  policy  and  that  it  would  not  pay  to  carry  a 
line  of  cheaper  and  simpler  tools. 

When  machines  are  considered  to  take  care  of  an  anticipated 
increase  in  business  and  to  improve  manufacturing  conditions 
by  replacing  existing  tools,  the  purchaser  generally  has  the 
time  to  give  the  proper  attention  to  the  design  and  character 
of  the  machines  needed  and  it  is  almost  unnecessary  to  say 
that  he  frequently  decides  to  install  special  or  single-purpose 
tools  when  the  machine  tool  builders  have  nothing  else  to 
offer  but  expensive  general-purpose  tools. 

The  history  of  the  automobile  business  in  regard  to  ma- 
chine tool  requirements,  if  reviewed,  will  show  that  when  the 
business  first  started  machine  tool  builders  had  no  difficulty 
in  selling  standard  tools  for  this  service,  but  as  the  business 
reached  a  sounder  footing  and  time  permitted  giving  more 
attention  to  the  methods  of  manufacture,  it  was  found  advis- 
able in  a  great  many  cases  to  demand  machines  capable  simply 
of  performing  particular  operations  or  similar  operations  to 
those  for  which  they  were  intended. 

•  Paper  read  at  the  National  Machine  Tool  Builders'  Association  convention, 
New  Torit  City,   October  22. 

t  Director  of  manufacturing  operations,  Westinghouse  Electric  &  Mfg.  Co., 
East   Pittsburg,    Pa. 


Tliis  has  proiiipled  some  niachiiio  tool  builders  so  to  di^slgn 
llieir  tools  tlial  they  can  now  supply  not  only  this  demand 
but  also  the  demands  made  upon  them  for  tools  eiiuipped  to 
do  a  wider  range  of  work.  The  attention  of  the  writer  was 
recently  called  to  an  instance  where  this  had  been  done  In  the 
re-designing  of  a  horizontal  boring  and  drilling  machine  so 
that  it  could  be  offered  simply  for  boring  operations,  and  not 
as  a  high-class  precision  tool.  The  machine  was  arranged 
with  a  reasonable  number  of  changes  in  feeds  and  spe(!ds,  and 
as  a  jig  would  be  depended  upon  for  accuracy  of  the  work 
and  duplication  of  parts  the  spindle  of  the  machine  merely 
acted  as  a  driver  and  feeder.  The  machine  was  designed  for 
either  belt  or  motor  drive. 

What  has  been  said  regarding  the  tendency  of  automobile 
builders  in  ordering  tools,  is  also  true  of  other  large  manu- 
facturing companies,  but  possibly  not  to  so  marked  a  degree, 
l)ecause  their  products  are  not  so  well  standardized  or  defined. 
This  condition  was  very  apparent  in  placing  about  $100,000 
worth  of  medium  sized  machine  tools  in  a  new  factory  for  a 
line  of  work  which  is  manufactured  in  large  quantities.  It 
was  advisable  for  several  reasons  to  provide  direct  motor 
drive  for  all  of  these  tools,  and  an  effort  was  made  to  do  so, 
but  it  was  soon  found  that  this  could  not  be  accomplished  with 
all  the  machines  that  were  considered  desirable  to  use  on  the 
work  and  could  be  supplied  promptly.  For  instance  some  of 
the  engine  lathe  and  milling  machine  operations  necessary 
in  this  work  are  of  a  light  and  simple  nature,  which  can  be 
done  economically  on  stud  lathes  or  cone  type  millers;  in 
most  cases,  therefore,  the  standard  lines  of  motor-driven  en- 
gine lathes  and  high-power  milling  machines  were  considered 
too  expensive  to  install,  which,  of  course,  prevented  carrying 
out  the  idea  of  motor  driving  all  of  the  tools  as  originally 
desired. 

It  can  readily  be  seen  that  it  is  not  generally  considered 
desirable  or  profitable  to  use  so-called  "standard  or  fully- 
equipped  tools"  on  a  line  of  standard  apparatus.  While  it  is 
appreciated  that  it  is  to  the  machine  tool  builders'  interests 
to  make  their  standard  lines  of  tools  serviceable  for  as  many 
purposes  as  possible,  in  order  to  be  able  to  meet  the  different 
requirements  of  a  majority  of  their  customers,  they  should 
also  aim  to  make  the  designs  so  that  the  tools  can  be  sold 
without  the  attachments  and  special  features  if  not  required 
for  the  work  intended.  They  should  either  do  this  or  else 
they  should  carry  a  line  of  machines  of  simpler  design,  which 
can  be  used  on  the  general  run  of  commercial  work. 

Machine  tool  builders  very  often  show  machine  tool  users 
by  time  studies  or  actual  demonstrations  in  connection  with  a 
special  piece  of  "work  that  the  time  taken  can  be  lessened  by 
the  use  of  their  particular  tools,  and  in  such  cases  from  the 
machine  tool  builders'  standpoint,  there  is  no  reason  why 
advantage  should  not  be  taken  of  this  gain.  With  the  user, 
however,  this  is  not  the  entire  proposition,  especially  if  his 
production  will  permit  him  to  use  the  machine  in  question 
continuously  on  such  a  line  of  work,  which  is  very  often  the 
case.  Under  this  condition  any  special  features  or  attach- 
ments other  than  those  actually  needed  for  the  work  in  ques- 
tion are  of  no  value  to  the  user  and  on  account  of  the  high 
purchase  value,  the  saving  in  time  does  not  warrant  the  extra 
investment.  Cases  of  this  sort  are  very  common  and  are  dis- 
couraging to  those  endeavoring  to  be  progressive  by  aiming 
to  take  advantage  of  some  of  the  new  machine  tools  offered, 
and  while  machine  tool  builders  deserve  a  great  deal  of  credit 
for  the  great  advancement  made  in  the  designs  of  their  tools 
for  the  purpose  of  producing  work  rapidly  and  accurately,  it 
seems  that  in  their  efforts  to  do  this  they  have  overlooked  the 
fact  that  in  some  lines  of  manufacture  these  tools  are  too 
expensive  to  use.  Simpler  designs  embracing  some  of  the 
modern  features  will  often  do  just  as  well. 

These  points  can  probably  be  made  clearer  by  referring  to 
a  certain  machine  the  Westinghouse  Electric  &  Mfg.  Co.  has 
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found  very  useful  for  its  needs,  and  of  which  it  has  about  two 
hundred  in  operation.  The  builder  of  this  tool  has,  however, 
more  recently  developed  a  fully-equipped  tool  with  all  of  the 
modern  attachments,  making  it  very  advantageous  in  some 
instances,  but  which  naturally  is  higher  priced.  He  intends 
to  discontinue  the  manufacture  of  the  old  machine,  yet  it  is 
very  evident  that  on  certain  classes  of  work  the  older  type  is 
just  as  desirable,  and  on  other  classes  the  advantage  of  the 
new  tool  is  negligible,  because  of  the  difference  in  purchase 
price  of  the  two  machines.  It  would  be  to  the  interest  of  the 
user  to  have  this  old  design  of  tool  improved  to  some  extent 
and  it  would  likewise  be  profitable  to  the  manufacturer,  with- 
out in  any  way  discrediting  the  value  to  both  parties  of  the 
new   type  of  tool. 

In  another  case  the  machine  tool  builder  in  his  effort  to 
produce  a  simple  tool  for  a  certain  line  of  work  did  not  take 
advantage  of  some  of  the  modern  attachments  wliich  would 
have  improved  his  tool  from  an  operating  standpoint.  The 
changes  in  feeds  were  cut  down  to  what  was  considered  tlie 
required  amount  for  the  service  Intended,  but  to  change  the 
feed  it  is  necessary  to  remove  and  replace  change  gears.  It 
can  readily  be  seen  that  a  modern  change  feed  attachment 
would  have  been  far  more  desirable.  The  value  of  this  ma- 
chine to  the  user  also  could  be  increased  if  it  were  equipped 
with  a  rapid  traverse  for  the  carriage.  Another  tool  recently 
installed  to  improve  the  quality  of  work  and  reduce  the  cost, 
lacks  a  certain  modern  feature,  w^hich  makes  the  machine 
more  laborious  and  more  expensive  to  operate,  and  it  will 
have  to  be  equipped  with  this  attachment  to  meet  the  cost  of 
doing  the  operation  under  the  old  method. 

These  examples  tend  to  show  that  attachments  are  valuable, 
and  that  a  greater  effort  should  be  made  to  apply  them  to 
the  simple  line  of  machines,  when  they  can  be  used  to  ad- 
vantage. 

The  demand  for  motor-driven  tools,  especially  by  the  larger 
manufacturers,  is  increasing  as  the  value  of  the  motor  drive 
is  becoming  more  fully  recognized,  but  some  tool  builders  do 
not  seem  to  realize  this  fact,  or  to  take  it  into  account  in  their 
designs.  Machine  tools  so  designed  that  the  only  possible 
way  to  apply  motor  drive  is  by  ceiling  mounting  and  belting 
down  to  them,  or  by  placing  the  motors  on  the  floor  some  dis- 
tance from  the  tools,  are  very  unsatisfactory,  and  it  is  safe 
to  assume  that  this  type  would  not  be  considered  if  it  wore 
possible  to  find  other  machine  tools  to  do  the  work  which 
were  better  arranged  for  motor  drive. 

While  this  fault  can  be  found  with  some  machine  tools  of 
recent  design,  most  of  them,  however,  have  been  on  the  market 
for  years,  and  in  place  of  making  them  more  suitable  for 
motor  application  some  builders  have  designed  new  lines  of 
machines  which  are  satisfactory  as  far  as  motor  application  is 
concerned,  but  which  cost  considerably  more  to  install  on 
account  of  the  greater  number  of  parts  or  attachments  and 
higher  power  features.  These  new  types  of  machines  have  a 
broad  field  of  usefulness  and  are  profitable  on  certain  classes 
of  work,  but  they  do  not  entirely  replace  the  old  type;  it  is 
obvious  therefore  that  users  whose  policy  it  is  to  motor  drive 
must  either  drive  some  of  their  equipment  with  belts,  or  else 
do  work  on  expensive  tools  which  could  be  done  as  eco- 
nomically on  cheaper  and  simpler  tools. 

To  show  what  may  be  accomplished  by  a  combined  effort  on 
the  part  of  the  machine  tool  builder  and  user  an  instance 
may  be  given  of  a  small  hand  milling  machine  which  has 
been  arranged  for  adjustable  speed  motor  drive  in  a  very 
satisfactory  manner  by  widening  the  column  of  tlie  standard 
machine  to  receive  the  motor,  and  driving  direct  to  the  spin- 
dle by  means  of  a  sprocket  chain.  Ventilation  is  secured 
through  suitable  openings  in  the  column.  A  semi-dustproof 
condition  is  obtained  by  covering  these  openings  with  a  fine 
mesh  wire  screen.  Saving  in  operating  time  and  changes  in 
speed  are  obtained  by  the  use  of  a  starting  and  speed  adjust- 
ing rheostat  so  placed  on  the  side  of  the  machine  that  the 
operator  does  not  have  to  change  his  position  to  start,  change 
the  speeds  or  stop  the  machine.  This  application  re(|uires 
no  extra  floor  space,  and  it  makes  a  self-contained  portable 
unit   which   can   be  readily  shifted   from  one  location   to  an- 


other, making  the  tool  available  and  desirable  to  those  wish- 
ing motor  application. 

In  making  the  change  the  tool  builder  was  put  to  some 
additional  expense  and  the  purchaser  was  charged  accordingly 
for  the  first  machines,  but  on  later  purchases  the  price  was 
about  the  same  as  the  regular  charge  for  the  standard  cone 
type.  This  is  very  uncommon,  however,  as  machines  sold  for 
motor  drive  generally  cost  more,  regardless  of  the  fact  that 
the  full  value  of  the  parts  not  required  seems  more  than  those 
added  for  motor  application. 

A  few  years  ago  it  was  not  considered  advantageous  to 
motor  drive  planers,  but  now  the  adjustable  speed  reversing 
motor  drive  for  planers  is  generally  accepted  as  a  decided  im- 
provement over  the  usual  method  of  belt  drive.  This  is 
merely  mentioned  to  call  attention  to  the  possibility  of  elimi- 
nating some  of  the  mechanical  speed  changing  features  of 
other  equally  important  machine  tools  by  the  use  of  the  ad- 
justable speed  motor,  and  in  so  doing,  of  obtaining  a  more 
satisfactory  range  of  speeds.  On  some  types  of  machines  the 
speed-changing  features  can  be  omitted  without  altering  the 
designs  to  any  great  extent,  but  this  is  not  true  in  all  cases, 
clearly  showing  that  adjustable  speed  drive  was  not  considered 
when  designing  them. 

In  conclusion  it  may  be  said  that  on  commercial  lines  of 
work  the  operations  and  methods  are  so  planned  that  the 
operators  are  only  required  to  perform  a  single  operation,  and 
can  therefore  be  graded  accordingly.  It  is  not  good  policy 
consequently  to  use  highly  improved  machine  tools  capable  of 
doing  a  wider  range  of  work  than  the  operators  are  called 
upon  to  do,  but  the  machines  should  be  equipped  with  any 
automatic  features  which  will  decrease  the  skill  necessary  to 
operate  them,  or  which  will  reduce  the  cost  of  performing  the 

required  operations. 

*  *     * 

CABLBWAY  SEVENTY-FIVE  MILES  LONG 
Henry  D.  Baker,  on  special  commercial  service  in  India, 
writes  in  the  U.  S.  Daily  Consular  Reports  that  work  will 
probably  begin  in  1914  on  the  longest  aerial  cableway  in  the 
world.  It  will  be  seventy-five  miles  long  and  will  be  built 
a(Toss  the  Himalaya  Mountains  from  the  plains  of  Punjab  to 
the  "Vale  of  Kashmir."  The  project  is  considered  to  be  the 
only  feasible  means  of  providing  rail  communication  over 
this  mountainous  district.  Owing  to  the  loose  conglomerate 
soil  which  causes  disastrous  slips  and  falls  of  huge  boulders 
whenever  there  is  unusual  rainfall,  engineers  who  have 
studied  the  situation  deem  it  impracticable  to  build  even  a 
light  electric  railway.  The  cableway  will  be  constructed  in 
spans  of  about  800  yards,  eacli  upheld  by  steel  towers,  some 
of  which  will  be  100  feet  high.  In  some  places  the  spans  will 
bridge  gorges  1200  feet  deep. 

*  *     * 

In  a  paper  read  by  Mr.  Thomas  D.  West  before  the  Ameri- 
can Foundrymen's  Association  at  Chicago  in  October,  Mr. 
West  emphasized  the  importance  of  making  notes  of  every- 
thing about  the  plant  that  might  cause  an  accident.  The 
supervisors  of  a  plant  should  regularly  make  notes  of  every- 
thing they  see  or  think  of  that  might  cause  injury  to  em- 
ployes. The  recent  expansion  of  accident  liability  in  many 
states  has  increased  the  insurance  rate  of  those  works  in 
which  the  hazards,  on  account  of  the  indifference  of  the  super- 
visors, are  high.  If  the  practice  of  recording  all  memoranda 
bearing  on  accident  causes  and  prevention  is  followed,  a  great 
change  will  be  noticed  in  the  extra-hazardous  plant. 

*  *     * 

The  great  Zeppelin  dirigible  L-2  exploded  near  Johannsthal, 
Germany,  October  17,  at  a  height  of  3000  feet,  and  twenty- 
eight  of  the  passengers  and  crew  were  killed.  Only  one 
escaped.  This  is  the  ninth  serious  accident  that  has  befallen 
the  Zeppelins,  the  eighth  occurring  September  9  in  a  storm. 
Fifteen  lost  their  lives  in  this  disaster.  The  huge  bulk,  the 
inflammability  of  the  gas-holder  and  the  close  proximity  of 
gasoline  engines  and  electrical  apparatus  constitute  a  hazard 
that  seems  beyond  the  power  of  the  German  engineers  to  cope 
with.  Storms  and  fire  have  wrecked  these  great  costly  struc- 
tures, but  until  the  last  two  were  destroyed  there  had  been 
no  loss  of  life. 
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No.  5-B  Heavy  Plain  Milling  Machine 


Capacity  SO"  x  12"  x  21". 


BROWN  &  SHARPE  MFG.  CO., 

OFFICES:  20  Vespy  St.,  New  Tork.  N.  Y. :  634  The  Honrse.  Philaiic-lpliia.  Pa.:  02(1  GliO  Washiiiston  BIvil.,  Chicago,  111.;  30.5  Chanil)er  of  Commerce 
Bldg..    ItriclM'stcr.    N.   Y.;    Room  429  University  Block,   Syracuse,    N.    Y. 

REPRESENTATIVES:  Baird  Machinery  Co.,  Pittsburgh,  Pa.,  Erie,  Pa.;  Carey  Machinery  &  Supply  Co.,  Baltimore,  Ma.;  E.  A.  Kinsey  Co.,  Cin- 
cinnati. (I.,  Indianapolis,  Ind. :  Paciflc  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong.  Carlisle  &  Hammond  Co.,  Cleveland.  O.,  Detroit,  Mich.; 
CoKuid-Wriglit    Machinery   &   Supply    Co.,    St.    Louis,    Mo.:    Ferine    Machinery  Co..  Seattle.  Wash.;  Portland  Machinery  Co..  Portland,  Ore. 
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FOR  HEAVY  SERVICE 


What  do  you  expect  in  any  machine  designed  for 
heavy  manufacturing  service? 

Above  all,  ample  power  and  a  consistently  rigid 
design. 

Note  how  well  these  points  have  been  taken  care  of 
in  the  No.  5-B  Heavy  Plain  Milling  Machine. 

Large  diameter  constant  speed  drive  pulley  running  at  high 
speed  carries  an  extra  wide  belt.  The  overhead  pulley  is  also  of 
large  diameter,  giving  wide  belt  contact  and  powerful  driving 
leverage.  The  variable  feed  is  by  means  of  hardened  spur  gears 
driven  by  chain  direct,  mounted  on  large  diameter  hardened 
steel  shafts,  firmly  supported.  Result — elimination  of  vibration, 
and  maximum  efficiency. 

The  knee  slide  extends  to  the  top  of  the  frame,  stiffening  the 
column  and  forming  a  massive  housing  for  the  spindle.  Notice  the 
long  bearing  of  the  knee  on  the  column.  Stout  transverse  ribs 
give  rigidity  for  heavy  service. 

The  table  is  heavy  and  has  a  vertical  depth  that  gives  the 
necessary  stiffness  to  prevent  springing  under  deep  cuts.  The 
depth  of  the  saddle  and  extra  long  bearings  in  proportion  to  the 
length  of  the  table  are  clearly  shown. 

Stout,  easily  adjustable  braces  serve  to  firmly  lock  the  knee 
and  overhanging  arm  together,  resisting  the  stresses  that  tend 
to  produce  vibration. 

If  you  have  heavy  milling,  these  features  should  interest  you. 
Better  ask  us  now  for  full  particulars. 

Study  the  Cut 


PROVIDENCE,  R.  I,   U.  S.  A. 

CANADIAN  AGENTS:     The  Canadian  Fairbanks-Morse  Co..  Ltd.,  Montieal,    Toronto,  Winnipec:,   Calgary.    Vancouver,  St.  John.   Saskatoon. 
FOREIGN  AGENTS:      Iluek  &   Hickman.    Ltd..   London.    Birmingham.   Manchester,    Shellield.    Glasgow.      F.    G.    Kretsehmer    &    Co.,    Frankfurt    n/M., 
Gerni.uiy.      V.    T.owener.    CopenhaKon,    Denmark.    Stockholm.    Sweden,    Christlanla,    Norwa.v;   Sehuchardt  &  Schutte.   St.    Petersbure.    Uussia;    Fenwlck 
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PERSONALS 

n.  Do  Vrii's,  iimiiaK''r  "f  tlir  tocliiii<-!il  (IcpiirtiiicTit  of  Stokvis 
&  /.oiicii.  Ivtittrrdiini,  liilniviiii,  arrived  in  tlic  riiil<(l  States  in 
Octol)er.  liaviiiK  made  a  tri])  around  the  world.  Mr.  l)e  Vries 
will  leave  lor  Uotterdani  about  November  10. 

Thomas  1").  West  read  n  paper  before  the  American  lAmndry- 
men's  Association  In  ("lilcaKo,  C)etol)(>r  15:  "Ueeordinp;  Memo- 
randa on  Accident  l'r(>vention."  prepared  with  special  refer- 
ence to  the  conditions  of  foundry  practice. 

S.  O.  Livingston,  secretary  and  siilcs  uianaRcr  of  the  Wil- 
marth  &  Mornian  Co.,  Grand  Rapids,  Mich.,  manufacturer  of 
grinding  machines,  sailed  on  the  Olyvipic,  October  ^5,  for  a 
business  tour  of  England  and  the  Continent. 

Walter  Deakin,  managing  director  of  H.  W.  Ward  &  Co.,  Ltd., 
machine  tool  builders,  lUrmingham,  Kngland.  arrived  in  Amer- 
ica on  the  Mauri'tania  October  17.  Mr.  Deakin  will  spend 
about  six  weeks  visiting  American  manufacturing  plants. 

The  degree  of  Doctor  of  Laws  was  conferred  upon  Mans- 
field Mcrriman  at  the  annual  celebration  of  Founder's  Day, 
Lehigh  University.  Dr.  Merriman,  who  is  well  known  as  an 
author  and  teacher,  was  head  of  the  civil  engineering  course 
at  Lehigh  for  nearly  thirty  years. 

The  Worcester  manufacturers  are  feeling  very  proud,  and 
justly  so,  of  their  new  hotel,  the  Bancroft.  A  good  hotel  has 
been  needed  for  a  long  time  in  Worcester,  and  some  of  the 
public-spirited  citizens,  headed  by  Mr.  C.  L.  Allen  of  the 
Norton  Co.,  raised  $800,000,  and  put  one  up  that  everybody 
says  is  equal  to  the  best  anywhere. 

Joseph  A.  Anglada,  consulting  engineer  with  offices  at  1790 
Broadway,  New  York  City,  has  sold  his  interests  in  the 
Anglada  Co.,  Detroit,  manufacturer  of  demountable  rims  and 
automobile  accessories,  and  has  resigned  the  presidency  of  the 
company.  Mr.  Anglada  will  devote  his  energies  to  a  company 
which  will  manufacture  a  small  motor  car  of  his  design. 

The  Technology  Club  of  Syracuse,  N.  Y.,  on  the  occasion  of 
its  eleventh  annual  meeting,  October  8,  honored  Prof.  John  E. 
Sweet,  one  of  its  founders  and  the  first  president,  by  establish- 
ing the  John  E.  Sweet  Lecture  Fund.  The  fund  is  to  be  used 
in  the  maintenance  of  a  lecture  course  in  which  distinguished 
speakers  on  both  technical  and  popular  subjects  will  be  brought 
to  Syracuse. 

William  L.  Garcia,  who  has  been  with  the  Fairbanks  Co., 
for  the  past  eight  years,  as  manager  of  the  engineering  and 
power  transmission  department,  has  resigned  to  take  a  simi- 
lar position  with  Flint  &  Chester,  Inc.,  New  York  City,  be- 
ginning October  6.  A  complete  engineering  and  power  trans- 
mission department  has  been  equipped  and  Mr.  Garcia  will 
have  full  charge  of  same. 

Melville  W.  Mix,  president  of  the  Dodge  Mfg.  Co.,  has  been 
nominated  on  the  Democratic  ticket  for  mayor  of  Mishawaka, 
Ind.  This  is  the  third  time  the  honor  has  been  conferred  on 
Mr.  Mix.  He  has  been  twice  elected  mayor  by  a  large  ma- 
jority. Aside  from  being  president  of  the  Dodge  Mfg.  Co., 
Mr.  Mix  is  also  the  head  of  the  National  Veneer  Products 
Co.,    a    large    concern    making    trunks,    traveling    bags    and 


leather  novelties,  and  is  int<Testi'd  in  other  local  and  national 
business  activities. 


OBITUARIES 

Dr.  Rudolph  Diesel,  the  inventor  of  the  Diesel  internal  com- 
bustion engine,  was  drowned  September  150  by  falling  over- 
board from  the  steanun-  Dresden,  sailing  from  Antwerp. 

lleinricli  Dreyer,  a  well-known  machine  tool  dealer  of 
Herlin,  Germany,  died  September  14,  in  Neckargemtlnd,  near 
Heidelberg.  Mr.  Dreyer  was  only  tliirly-nine  years  old,  but 
during  the  last  ten  years  had  built  up  !i  large  and  successful 
machine  tool  businc^ss,  handling  American  tools  exclusively. 
I'or  nearly  two  years  he  was  incapacitated  from  business  by 
illness,  but  the  interests  of  his  clients  have  been  well  taken 
care  of  by  his  brother-in-law,  Mr.  Schumann,  an  experienced 
Herlin  banker,  and  also  by  Mr.  Franz  Hiihm,  who  previously 
had  a  number  of  years'  experience  in  the  machine  tool  field 
with  Messrs.  Schuchardt  &  Schiitte. 

Edwin  T.  Moore,  secretary  and  treasurer  of  the  Coates- 
ville  Boiler  Works,  Coatesvillc,  Pa.,  and  director  of  the 
executive  board  of  the  Coatesville  Foundry  &  Machine  Co., 
died  at  his  home  in  Coatesville,  September  2.'j,  from  a  com- 
plication of  ailments  brought  on  by  overwork,  aged  forty-six 
years.  Mr.  Moore  entered  the  employ  of  the  Coatesville 
Boiler  Works  at  the  age  of  twenty-one  as  a  clerk,  and  ten 
years  later  he  was  made  secretary  and  treasurer.  His 
unusual  grasp  of  the  details  of  the  business  received  recogni- 
tion when  he  was  made  general  manager  about  two  years 
later.  Under  the  able  supervision  of  Mr.  Moore,  the  company 
grew  and  developed  into  a  very  important  industry.  He  was 
instrumental  in  organizing  the  Coatesville  Foundry  &  Ma- 
chine Co.,  which  in  five  years  has  also  grown  into  an  im- 
portant industry.  He  was  prominently  connected  with  sev- 
eral other  local  enterprises. 

JAMES  MILLS 

James  Mills,  president  and  general  manager  of  the  Smith 
&  Mills  Co.,  Cincinnati,  Ohio,  died  October  17,  aged  seventy- 
four  years.  He  had  been  suffering  from  heart  trouble  for 
the  past  six  months,  but  his  death  was  unexpected.  ]\Ir. 
Mills  was  born  in  Oldham,  England,  and  came  to  America 
in  1861.  He  settled  in  New  York  and  later  served  in  the  Civil 
War.  After  the  war  was  over,  Mr.  Mills  located  in  Savannah, 
Ga.,  and  moved  from  there  to  Cincinnati  in  1868.  He  became 
associated  with  the  John  Steptoe  Shaper  Co.,  and  was  shortly 
afterward  made  superintendent.  In  1888,  Mr.  Mills  and  Albert 
S.  Smith  organized  the  firm  of  Smith  &  Mills  with  a  very 
small  capital.  The  business  prospered,  but  no  capital  was 
ever  borrowed  to  expand  it.  The  policy  was  to  be  free  of 
all  financial  entanglements  and  to  conduct  a  safe,  con- 
servative business  of  constantly  growing  volume.  Contrary 
to  the  policy  of  many  machine  tool  concerns,  the  plan  of 
Smith  &  Mills  was  to  carry  a  large  stock  of  machines  ready 
for  shipment.  Mr.  Smith  withdrew  from  the  firm  some  time 
ago,  when  the  business  was  reorganized  as  the  Smith  &  Mills 
Co.  Mr.  Mills  is  survived  by  a  widow,  two  sons  and  three 
daughters.  The  sons,  Ernest  and  James  E.,  are  active  in  the 
management. 


COMING  EVENTS 

December  3-6. — .\nnual  meeting  qt  the  American 
Societ.v  of  .Mechanical  Engineers.  Headquarters 
Engineers  I'.Mg.,  29  W.  39th  St.,  New  York  City. 
Calvin  W.    Kice.  secretary. 

December  11-20. — First  International  Exposition  of 
Safet.v  and  Sanitation  under  the  auspices  of  the 
American  Museum  of  Safety,  29  W.  39th  St.,  New 
York  City.  Dr.  William  H.  Tolman,  director. 
Safety  and  health  in  every  branch  of  American 
industrial  life — manufacturing,  trade,  transportation 
on  land  and  sea,  business  and  engineering,  in  all 
of  their  subdivisions,  will  be  represented  at  this 
exposition.  Exhibits  from  Europe  and  other  foreign 
countries  will  be  admitted  free  of  duty  by  special 
act  of  Congress.  European  employers  have  cut  their 
accident  and  death  rate  in  half  by  a  persistent 
campaign  of  safety.  There  are  twenty-one  museums 
of  safety  iu  Europe,  and  all  these  will  contribute 
to  the  American  Exposition. 

NEW  BOOKS  AND  PAMPHLETS 

Registration   of  Vital  Statistics  and   Good  Business. 

By   Louis   I.    Dublin.      15  pages,   6   by  9   inches. 

Published    by    the    Metropolitan    Lite    Insurance 

Co.,    New   York   City. 
List    of    Works    Relating    to    the    Development    and 

Manufacture     of     Typewriting     Machines.        18 

pagis.    71 1    by    lOH    inches.      Published    by    the 

New    York   Public   Library,    New    York    City. 
Technical  Control  of  the   Colloidal  Matter  of  Clays. 

By    H.    E.    Ashley.      118   pages,    7   by    10   inches. 

Published     by     the     Department     of     Commerce, 

M'ashington,    D.    C.,    as    Technologic    Paper    of 

the    Bureau   of   Standards,    No.    33. 
The   Silver  Voltameter— Part  III.      By   E.    B.    Rosa, 

G.    W.    Vinal   and   A.    S.    McDanicl.      60    pages! 

7   by   10   inches.      Published   by   the   Department 


of  Commerce,  Bureau  of  Standards,  Wa.'hing- 
ton.   D.  C,   as  Reprint.   No.  201. 

The  Function  of  Time  In  the  Vitrification  of  Clays. 
By  G.  H.  Brown  and  G.  A.  Murray.  26  pages, 
7  by  10  inches.  Published  by  the  Department 
of  Commerce.  Washington,  D.  C.  as  Techno- 
logic Paper  of  the  Bureau  of  Standards,   No.  17. 

Effect  of  Overfiring  upon  the  Structure  of  Clays. 
By  A.  V.  Bleininger  and  E.  T.  Montgomery. 
23  pages,  7  by  10  inches.  Published  by  the 
Department  of  Commerce,  Washington,  D.  C, 
as  Technologic  Paper  of  the  Bureau  of  Stand- 
ards,   No.   22. 

Analysis    of    Coals    in    the    United    States    Pare    II. 
By   N.   W.   Lord.   J.   A.   Holmes.    F.   M.    Stanton, 
A.     C.     Fieldner     and     Samuel     San  ford.       1200 
pages,    6    by    9    inches.      Published    by    the    De- 
partment  of    Interior,    Bureau   of   Mines,    Wash- 
ington.   I).    C.    as    Bulletin   22. 
Melting     Points     of     the     Refractory     Elements — I. 
Elements  of  Atomic  Weight  from  48  to  50.     By 
G.     K.     Burgess    and     R.     G.     Waltenherg.       14 
pages,    7    by    10    inches.      Published    by    the    De- 
partment   of    Commerce,    Bureau    of    Standards, 
Washington,    D.    C,    as    Reprint    No.    205. 
Diagram    Giving    Stresses    in    Beams.       By    H.     R. 
Thayer.     9  by  12  inches.     Published  by  D.  Van 
Nostrand   Co..   New  York   City.      Price  20  cents. 
With   the  diagram,    the  designer  can   find   a   beam 
for    given    loads    and    stresses;    a    beam    for    given 
moments  and  stresses:   the  section   modulus  required 
for  given  loadings  and  stresses:    the  stresses  caused 
in  a  given  beam  by  a  given  load:   and  the  stresses 
caused   in   a   given   beam  b.y  a  given   moment. 
Laboratory  Manual  of  Testing  Materials.      By   W^ill- 
iam    Kendrick    Hatt.    and    H.    H.    Scofield.      135 
pages,   5  by   7li   inches.     Published  by  McGraw- 
Hill   Book   Co.,    New   York   Cit.v.     Price  $2  net. 
The    manual     is     the    outcome    of    the    operation 
through   eighteen   years   of   the   laboratory   for   test- 


ing materials  of  Purdue  University.  It  treats  of 
materials  stressed  beyond  the  elastic  limit,  testing 
and  testing  machines,  list  of  experiments,  instruc- 
tions for  performing  experiments,  common  form- 
ulas, speciflcations  for  steel  and  iron,  standard 
forms  of  test  pieces,  strength  tables,  etc.  The 
work  is  one  that  should  be  appreciated  by  students, 
engineers  and  others  who  have  to  conduct  experi- 
ments in   the  strength  of  materials  of  all   kinds. 

Cranes    and    Hoists.      By    Hermann    Wildii.      Trans- 
lated   from   the  German   and   adapted    to    British 
practice  by   Charles  Salter.     168  pages,   4i/>   by 
6U     inches.       399     illustrations.       Published     by 
Scott,    Greenwood   &   Son,    Ludgate,    E.    C.    Eng- 
land,    and    D.     Van    Nostrand    Co.,     New    York 
City.      Price  .?!. 
The  work  treats  on  the  elements  of  lifting  tackle, 
comprising  hemp   and   wire  ropes;   chains,   rope   and 
chain  pulleys;   rope  and  chain  drums;  grooved  chain 
wheels    and     sprockets:     capstans;     hooks;     holding 
gears;  brakes;  gearing;   couplings;   etc.     The  second 
chapter  is  on  types  of  cranes  and  hoists,   comprising 
pulleys    and    pulley    connections:    fixed    and    movable 
pulleys;    block    aud    pulley    tackle;    differential    pul- 
leys;   screw    or    worm    pulleys;    winches;    traveling 
crabs  with  electric  drive;  lifting  jacks;  wall  swings, 
pillar    and     traveling    cranes:     derrick    cranes,     etc. 
The   book    contains    a    great   deal   of   valuable   infor- 
mation   and    coudpiised    data. 

Farm   Gas  Engine-,.      By   C.    F.    Hirshfeld  and  T.   C. 
tUbrlcht.      239    pages,    5Vi    by    71/2    inches.      ISS 
Illustrations.     Published  by  Jolin  Wiley  &  Sons, 
Inc.,    New   York   City.      Price   $1.50  net. 
This     work     differs     from     other     works     on     the 
operation   and   care  of   farm   gas   engines   in   that  it 
may  be  used  as  a  guide  by  those  contemplating  the 
purchase    of    a    farm    gas    engine.      The    author    dis- 
cusses the  power  problems,    fuels,    the   internal-com- 
bustion engine,  the  construction  of  the  engine,   prin- 
ciples   of    operation,    indicator    diagrams,    power    of 
gas    engines,    cooling    systems,    valve    systems,    com- 


There  are  More  than  a  Million 

clutches  of  this  sort  used  on  the  half  million 
or  more  automobiles  that  are  made  annually. 

When  parts  are  made  in  these  quantities,  the  saving  of  seconds  determines  whether 
there  will  be  a  profit  or  loss,  and  the  saving  of  those  seconds  depends  on  the  handi- 
ness  and  durability  of  the  machine  and  the  ingenuity  used  in  the  design  of  the 
fixtures. 

1.85  min. 
for  all  four  slots 

This  hub  has  four  slots  each  with  \^"  of 
metal  to  be  removed.  The  milling  of  these 
slots  keeps  the  operator  employed  on  pro- 
ductive inoveinents  only,  the  machine  cut- 
ting about  85  per  cent  of  the  total  time. 

It  is  frequently  possible  to  turn  a  compara- 
tively slow  single-process  operation  into  a 
speedy  multi-process  continuous  output,  as 
we  have  done  in  this  case. 

We've  given  a  good  deal  of  attention  to 
this  class  of  work  and  believe  that  we  can 
show  you  some  interesting  data. 

Our  No.  2  High  Power 
Milling  Machine 

with  every  gear  in  the  driving  mechanism 
made  from  steel  forgings,  most  of  them 
alloy  steel,  heat  treated,  and  with  single 
plunger  trip  allowing  for  instantaneous 
reverse  at  all  points,  is  the  machine  used 
for  this  work. 

Its  capacity  for  continual  service  is  based 
on  correct  design,  especially  selected  mate- 
rials; a  shop  devoted  to  milling  machines 
only,  and  an  ultra-refined  inspection  system. 

Add  to  this  the  service  of  a  Time  Study 

Department,  which,  on  receipt  of  your  blue 

print,  will  devise  suitable  methods  for  your  work,  will  submit  a  detailed  estimate  of 

production  wnth  full  cost  of  equipment  and  supply  the  complete  arrangement  ready 

for  service — and  you  have  another  reason  for  considering  our  machines. 

Please  send  us  the  blue  prints. 

THE  CINCINNATI  MILLING  MACHINE  COMPANY 

CINCINNATI,  OHIO,  U.  S.  A. 

EUROPEAN  AGENTS:  Alfred  II.  Scluitte,  Cologne.  Berlin.  Brussels.  Milan,  Paris.  Barcelona.  St.  reterslnirR.  Donaiiwerk  Knist  Kraus.'  .V 
(c...  \  i.Mii.i.  I'.udapest  and  Prague.  Sam  Lagerlofs,  Stockholm,  Sweden.  Axel  riirlstiernsson.  Alio.  Finland.  Clias.  Clnirehill  A:  Co.,  Londnn. 
liinniiiirliMM.  VlaiHliest.T.  Newcastle-on-T.vne  and  Glasgow.  CANADIAN  AGENTS:  II.  W.  Petrie.  I,td.,  Toronto.  Mi.ntnal  anrl  Vancouver. 
JAPAN  AGENTS:  Andrews  &  C.  oice.  Yol<(iliania.  CUBA  AGENTS:  Kraiewslil  Pesant  Co..  Havana.  AUSTRALIAN  AGENTS:  Thos. 
.\1.  i'li..|<(iii  \   Sen,   Mellionnie.     ARGENTINE  AGENTS:      Itobert   I'n.'^tcrl;!    \    Co..    Buenos  A;:es. 
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MAI    IIUM'.KY 


I    "f    II    niniinlii.liiior    Is    i.idd    nnili.r    ii    tni 

M-.       'llipM.    iniilr    iiiiiiii-H    iipppiir    In    puri'iillii'i 

'*■''•"    'I"'   '"• "   mid   nildrosHps,    nndrr   tli.-   .diiH 

(l..n«    wh.-n.    ih.'.v    iippi-iir. 

NEW  CATALOGUES  AND 
CIRCULARS 


November,  191; 


llulli'lln    I 


Principles    of   Industrial    Organization.       Bv    Doxtor 

I.v     \i  ,'"         t't'.^.''"^''-  ^  ''■'■  "  '"'•'"'''■     i^'il'llshrd 

rriovVlo   n"  ^"-     ^"''"'     "''"'■''     '^''*>'- 

Thp    niithor    points    ont    that    as     tlip     Industrial 

^-nlprprlsps    liavp    Rrown    in    mnKnltndP.    tliP    s  ime 

adnilnlstratlvP    n.Ptliods    formorly    in    „sp    havP  Tons 

R  nop    l.P..n    oiilKrown    in    inodpin    plants.      Hp    dls 

c.ssps     finula.npntal     prinplplps.      factory     systPms 

sjstmiN    prpcpdlng    prpspnt    mptlio<ls.    tlip    Pffppts    of 

tl.p    Krpat    Invpntlons.    Pf...      Onp   of    tI,P    Pffp, ,'   of 

srpat     nvpntlons    has    bopn    to    sPparatP    tliP    «•  ork"- 

fr,>m  thp  tools  and  to  dPRradP  labor.     In  ordpr    in 

rPli^sir^''^'.  »'^^*^'    t'-    -•nPonsat.™    o   '  X," 
lo  ...  n,^    *^'     '"""'"^  """  inspoction  of  matprials    tliP 

The    Science    of    Burning    Liquid    Fuel.      Bv    W     N 

r:M,s,:;^'{;:'',v:'';^^^;^i-'^-,"i-™; 

York   nt.r.  '  Priop   $2.  Broadwa.y.    New 

pivpi'Vmp''of'H,i'  Z''™!''";    '"■■    I>"-aotioal    mpn:    it 

T>r,  1     ?       *•     ™">P"se:      Liquid    Fuel      its    Origin' 

Kpf^ap;r^:it-----;';r-.i^ 
^'^::^;^a,r^^;--'l:---37:;fs: 

«i  ,w  ^    5?       "^  "■'    ''''^"l    I'uraapps   are   illustr-itP.l 

California  and  Mpx  io  ThiT'f  '!''""  "'''  ^'■<"" 
many    chanses    in    o.M    f;»t  I*     *"''^*     necessitate 

prap'tical  hints  Z  ?I  ^f-^^*<''"«  herptofore  used,  and 
outhor  ir/a  maker  oToi^h""'-  ""  «'^-™-  The 
in  rlosp  toiKl,  w^h  the  1  """"'^  apparatus,  is 
appnintus  in  alT  fiplds  <'*^"'"'P™''"'«  "t  oil-burning 
Hendricks'     Commercial     Eesister     of     tj,.     Tr  ■..  ^ 

^St..    Ne;;Tor|-   Ci■t.^™triee^^^o■   ''  '"'"'"■''' 

3uJt'"ber"ist:d"in'''rT  ^  --^-^--  - 

visPd    edition       It   wn.   !  /7,'!''ty-seoond    annual    re- 

trical,    mpphanical     r^ilrolJ       ™'.'  «'°S""'<'"'»S.  elpc- 

and  kindred^rd'^s'aXrof'isi'of;  "^a";f  ^*'"'"'' 
edition    is    the   lareest   so    f!,„    ■         ?•      ^'"^    Prpsent 

first  edition  reSd  i™  '^'  '^"T''- •  '''"'^  ^"'''"'•''- 
nonp   of  wi.J  ""  additional   classiflcat'ons 

classifications      Thev  ^'re  so  i  simplicity  of  its 

•nav   be   used  '  for  „ui  arranged   that  the  book 

poses       As    an    ni.    IT-  P""'>«sing  or  mailing   pur- 

wmmmm 

nets   p.nii    f™       T-K  ,  .  variety  of  their  prod- 

oii     .  •      T'^^    ^'"'"'<'   of   this   arraneement    for 

cliid,.?]  wfth   th  "■'"'"''*    **'   Prortucts   are   iu- 

cni.i.d  ,Mth   the   maiiiiia.tnrer-s  name  whenever   the 


Mi-sta    Miicliine   Co.,    riKshiirt 
.\l.sla   KMs  ,.MKli„.». 

J.  T.  Slocomb  Co.,  Provldenpp,  li  I.  I.indpl  on  th 
Sloi.onib  ml.roiiiPti.r  No.  L'O,  with   frl.ll.ni   thliiiblp. 

Charter  Ons  Engine  Co.,  Stcrllii),'.  111.  CmIii'i.i-ii. 
N".    IL'  or    ■•Chnrti.r"    typp    "It"   oil    i.iikIiii.s. 

Industrial  Instrument  Co.,  Foxl.ovo,  Mass.  Iliil 
hi  111    SI     on     "Foxhoro"    idpetrle    pyniiiii.|i.rs. 

Pawlinir  Ic  Harnischfogor  Co.,  Mllnaiikip.  Wis 
Hillb'lln  .101  on  tlii'  "P.  *  II."  Ivip  "11"  eli'ctrl. 
hoist. 

Loow  Mfg.  Co..  ('l,.\,'lMii<l.  Iililo.  ("rriibir  f.ii  III, 
"I,OPW  Victor"  lathe  l„',l  jilp,.  thri-ii.lhi-  an. I  nip,  I,, 
mnchlnp. 

Schutte  &  Kocrting  Co..  I'hllii.lilpliin.  I'n.  Ciil 
aloRliP  I,  Sc'tliiii  (■  on  K,.,Tllin,'  air  i,t  cliliMin.v 
vpntllntors. 

General  Electric  Co.,  Sihenpctadv.  N.  Y.  lliil 
letlll  No.  AlU-J  on  the  Inirortance  of  (iii,.ral  iii;: 
lamps    at    I  hi'    iiroi  er   efflcleupy. 

National  Tube  Co.,  Frlek  HMk.,  I'ltlsbur?,  Fa. 
Clrrnhir  of  the  "National"  sprlnc  pluK  cock,  suit- 
able   for    working    pressuri'S    up    to    ILV,    pounds. 

Newall  Engineering  Co.,  lilaekliorse  l.ane.  Walth- 
nmstow.  l,,.i.d..ii.  i;.,  Fngland.  Catalogue  of 
Newall  gates,   niieronieters  and  measuring  machines. 

Oneida  National  Chuck  Co.,  Oneida,  N.  T.  Cir- 
eular  of  the  "National"  ball  bearing  drill  eliuck 
in  which  till'  .laws  nuloniatleally  tlghtpn  on  thp  drill. 

Charles  H.  Besly  &  Co.,  118-121  North  Clinton 
St..  Chicago.  111.  Circular  on  the  Upsly  pattpm- 
makprs'  disk  grlmlrr.  illustrating  its  usp  on  typical 
pattern   work. 

Electric  Furnace  Co.  of  America,  Alliance,  Ohio. 
Circular  of  the  iJaily  electric  furnace  for  heat- 
treating  metal  and  for  annealing,  tpinpering  and 
caspliardening. 

C.  U.  Scott.  Paypuport,  Iowa.  Foldor  illustrating 
Mr.  Scott's  plant  for  casehardpning,  carbonizing, 
heat-treating,  brazing,  blueprinting,  tinning,  gal- 
vanizing,  etc. 

Eugene  Dietzgen  Co,,  218  E.  23  St.,  New  York 
City.  Circular  of  the  Dietzgen  economy  box  for 
storing  blueprints,  sketching,  tracing  and  drawing 
paper,    tracing    cloth,    etc. 

B.  F.  Sturtevant  Co.,  Hyde  Park.  Mass.  Cata- 
logue No.  22."  on  air  washers  for  removing  dust  and 
soluble  impurities  from  air  supplied  to  jilants  where 
absolute  purity  of  the  atmosphere  is  required. 

Sleeper  &  Hartley,  Worcester.  Mass.  Bulletin  270 
on  torsion  spring  winding  machines;  bulletin  272 
on  music  wire  straightening  and  bundling  machine; 
and  bulletin  27.5  on    No.   1  wire  flattening  mill. 

Electric  Controller  &  Mfg.  Co.,  Cleveland,  Ohio. 
Bulletin  1017  on  automatic  controllers  for  motor- 
driven  machines,  direct  cnrri'iit;  bulletin  1036  on  the 
Youngsto^vn  safety  limit  sto],  for  direct  current 
motors. 

Clinton  Wire  Cloth  Co.,  Clinton.  Mass.  Report 
of  a  tire,  load  and  wat.r  test  made  upon  cinder, 
concretp.  terra  cotta  ami  gypsum  floor  slabs  at 
the  Columbia  Fire  Testing  Station,  Greenpoint, 
Brooklyn.    N.    Y. 

Lumen  Bearing  Co.,  Buffalo,  N.  Y.  Booklets  on 
machine  tool  and  niacliinery  bronzes  and  high  tensile 
strength  bronzp.  Thpse  little  booklets,  which  are 
sent  free  to  any  address,  contain  valuable  informa- 
tion  on   bearing   metals. 

Shaw  Electric  Crane  Co. — Manning,  Maxwell  & 
Moore,  Inc.,  llli  W.  40tli  St.,  New  York  City  Bul- 
letins .S2.  91  anil  1(111  on  portable  electric  single 
drum  drag,  tyi  e  M  trolley  for  steel  mill  service 
and   crane    motor,    type   Z. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg,  Pa. 
Circular  of  the  "Kewanee"  air  pump  union  which 
is  largely  used  on  the  air  linps  of  locomotives.  The 
union  is  tested  with  125  pounds  compressed  air 
under   water   before    leaving    the    factory. 

Covel  Mfg.  Co.,  Benton  Harbor.  Mich.  Circular 
on  automatic  band-saw  sharpener  having  a  capacity 
for  saws  fiom  1  inch  to  fi  inches.  This  machine 
automatically  sharpens  all  kinds  of  band-saws  with 
an.v  shape   of   tooth,    within    its   capacity. 

Alston  Saw  &  Steel  Co.,  Folcroft.  Pa.  Circular  on 
the  Alston  process  Improved  hacksaw  blades  for  all 
purposes.  The  blade  is  made  with  a  hardened  edge 
and  back  and  a  soft  center  a  combination  which  is 
said    to  produce  an   extremely   flexible  saw. 

General  Electric  Co.,  Schenectady.  N.  Y.  Bul- 
letin No.  4972  describing  the  KR  system  of  voltage 
regulation  whbli  can  be  successfully  employed  on 
s.vstems  having  such  large  fluctuations  of  voltage 
that   tile  standard   method   is  ineffective. 

Porter-Cable  Machine  Co.,  .501  East  Water  St 
Syraeu.se.  N.  Y.  Circulars  of  No.  3  sensitive  high- 
speed universal  milling  attachment  for  standard 
milling  machines,  and  No.  4  positive  drive  universal 
milling  attachment  for  standard  milling  machines. 
F.  Wiard.  724  Ford  Bldg.,  Detroit,  Mich.  Cir- 
cular on  the  Wiard  drill  chuck  for  rapid  drilling, 
reaming,  counterlioring,  etc.  The  chuck  is  made  for 
use  with  collets  fitting  the  Morse  standard  taper. 
Drills  can  be  cliaiiged  with  the  spindle  in  motfon. 
IngerooU-Rand  Co.,  11  Broadway.  New  York 
City.  Bull, 'til  No.  .soil  showing  new  line  of 
•Little    llavi.r-    riveting    hammers,    sizes   .50.    GO   and 


M).  whl.li  are  Miltnble  f,.r  slni.  luial  work  tank 
hlei'l  or  ..Ih.'r  Nimlbir  «oik  ii|i  to  U,  Ineli  diani.ier 
rivets. 

Oinholt  Machine  Co..  .Madl»on,  Wis.  Catalogue 
of  Cl^hill    i^illiisiable    reamers   iiianiifactiirpd   by   the 

"""ill   l""l-  il'Piirlii 1  of  the  companv.     Thp  maim. 

'■"■"" '■    I'"'-'-   n'amers   Ik   Hi.,  out.-ome  of   the  de- 

I'l'l'l';'^  '"'■    "Ipment    by   iis.'i-s  of  (Jlsholt  turret 

Ml  iiopolitun  Museum  of  Art.  N.w  York  Cltv 
Siipi  l.'Mi.'iil  to  II,,'  |,i,||,.||„  o„  the  r.-lallmi  of  the 
.M.'lr..|olilali  .Miiseiiiii  of  Art  to  the  ,,iib||..  s,.|ioo1h 
Hhowliig  how  valmild..  an  .■.lu.'al  loiial  aillun.'t  the 
nius.'ui.i     may     I.,-     iiui.l,'     by     l,.ai'l„.,M     will,      Iheir 


National  Tubo  Co.,  Irick  Ill.lg..  PItisbuig  Pn 
Bulletin  No.  in  on  "National"  stationary  ami  ma'- 
r  lie  boiler  tubes,  containing  IlIustratlonH  sliowlng 
the  spverp  tests  to  which  boiler  tubes  are  subjected 
end  wlib'li  they  iiiiisl  endure  in  order  to  he  passed  by 

C.  H.  Cowdroy  Machine  Works,  Fll.hbiirg  .Mass 
n.'scrlrilhe  leaflet  of  the  company's  eimlpm'.'nt  for 
building  special  machinery  It  Is  lu'.'iiareil  to 
I'lilbl  textile  machinery,  celluloid  niaihlnery  shoe 
maehlni.s.  paper  bag  inachlnes.  irlntlng'  '  rirpss 
fi'c.liTs.   .ilgs.    n.xturps,    tools,    etc..    to  order. 

Raymond     Foundry     &     Machine     Co.,     Raymond 

Wash.  Circular  on  the  Sell.v  gcrlcss  reverse' clutch 
for  motor  boats  driven  by  gas  engines.  The  claims 
are  made  that  this  clutch  gives  full  speed  In  re- 
verse direction,  that  Its  plllclencv  is  00  per  pent  In 
rpvprsp  nnd   that  it  is  noiseless  In  operation. 

Davis-Bournonvillo  Co.,  30  Churcli  .St  Now  York 
City.  Sppcial  price  list  No.  4  of  oxy-acpt.vlpnp 
wpldbig  and  cutting  supplies,  comprising  "Atlas" 
cast-iron  welding  rods.  "A.)ax"  welding  wire 
"Atlas"  scaling  powder,  "Marvel"  flux  povvdor  for 
brass  and  bronzp,  "Ppprlpss"  aluminum  wplding 
powdor.  Ptc. 

Toledo  Bridge  &  Crane  Co.,  Toledo,  Ohio.  Clear- 
ance dimension  sheet  for  standard  cranes,  giving 
the  dlincnsions  for  cranes  of  3  tons  to  1.50  tons 
capacity,  inclusivp.  and  having  from  40  to  80  fppt 
span.  This  list  will  be  sput  to  consulting,  con- 
tracting or  mechanical  pnginecrs  and  plant  super- 
intendents,  on   request. 

Curtis  &  Co.  Mfg,  Co,,  1.5118  Kii'iilen  Avp  St 
Louis.  Mo.  Catalogue  No.  01  on  air  compressors' 
air  hoists,  air  cranes,  pneumatic  and  hydro-pneu- 
matic elevators,  trolleys,  trolley  systems  and  sand 
blasts.  Thp  catalogue  illustrates  a  wide  variety  of 
pneumatic  appliances   for  manufacturing  jilants. 

E,  Horton  &  Son  Co.,  Windsor  Locks.  Conn  Cata- 
logue No.  12  of  latlie  chucks,  faceplate  Jaws  and 
drill  chucks,  imluding  the  Morrow  ball-bearing  self- 
tightening  drill  chuck.  The  catalogue  lists  the 
new  lines  of  the  S.  E.  Horton  Machine  Co.  with 
those  of  E.  Horton  &  Son  Co..  thus  forming  a 
complete  line  of  clmcks  for  all  purposes. 

General  Electric  Co.,  Schenectady.  N.  T.  Bul- 
letin No.  A41:!7  illustrating  and  d'pscribing"  Curtis 
steam  turbines  of  100  to  2.500  K.W.  capacity  for 
driving  co-cycle  generators  at  3000  R.P.M.  These 
generating  sets  are  of  the  horizontal  shaft  rigid 
frame  typp.  and  either  two  or  four  impulse  wheels 
are  used.  depiMiding  upon  the  capacity  of  the 
gpuprator. 

Universal  Boring  Machine  Co.,  Hudson.  Mass. 
Catalogue  of  No.  3-A  "Universal"  horizontal  boring 
machine,  containing  illustrations  showing  head 
post  and  operating  levers;  machine  fitted  witii 
special  table  and  enuipmpnt.  The  manufacturer 
makes  a  point  of  the  fact  that  the  "Universal" 
is  "a  right-hand  machine  for  right-handed 
opprators." 

General  Electric  Co.,  Schenectady,  N.  T.  Bul- 
letin A4n5  entitled  "Electricity  "on  the  Farm" 
constituting  the  most  complete  treatise  on  the 
subject  that  has  yet  been  issued  by  any  manu- 
facturer. The  bulletin  treats  of  lighting  systems 
for  the  farm  and  the  uses  of  electricity  in  thp 
farm  home  and  contains  a  dissertation  on  the  general 
advantages  of  electric  drive. 

James  Clark,  Jr.  Electric  Co,,  Louisville,  Ky. 
Catalogue  No.  22  of  "Willey"  electrically-driveii 
portable  drills  in  a  large  variety  of  styles^  center 
grinders  and  hand  grinders  and  buffers,  surface 
and  internal  grinders,  toolnost  grinders,  bench 
grinders,  combined  wet  and  dry  grinders,  Jewelers' 
sensitive  bench  drills,  electrically-driven  hacksaws 
friction-driven  sensitive  drills,  notching  presses, 
winding  machines,  locomotive  turntable  motors,  etc! 
Hollands  Mfg.  Co.,  Erie.  Pa.  Catalogue  No.  22 
of  vises  and  tools  comprising  machinists'  solid  Jaw 
parallel  vis.'s.  filers'  solid  Jaw  parallel  vises,  ma- 
chinists' offset  Jaw  vises,  machinists'  swivel  Jaw 
vises,  Penn  woodworkers'  vises,  woodworkers'  offset 
jaw  vises.  M'alworth  pipe  visps.  standard  combina- 
tion vises.  Keystone  woodworkers'  vises.  Keystone 
malleable  pipe  vises,  Penn  malleable  hinged  pipe 
vises,  three-wheel  pipe  cutters,  pipe  reamers,  taper 
reamers,    pipe   taps.    etc. 

National  Tube  Co.,  Frick  Bldg..  Pittsburg,  Pa. 
Bulli't'ii  No.  17  on  the  manufacture  and  use  of 
Shi-lby  seanil.'ss  steel  tubing,  containing  extracts 
from  an  a.liln-ss  to  the  T".  S.  Naval  School  of  Ma- 
rine Engineers  by  J.  H.  Nicholson  and  Emil  Hol- 
inger.  The  article  is  illustrated  with  many  drawings 
to  show  principles  of  operation.  The  bulletin  should 
be  of  unusual  interest  to  all  concerned  with  the 
use  of  seamless  tubing,  seamless  cylinders,  hvdraulic 
forgings.    projectilps.    etc. 

New  York  Central  Lines,  Orand  Central  Station. 
New  York  City.  Reprint  from  the  "Outlook"  of 
"A  Nations  Npglpct"  by  Marcus  A.  Dow,  general 
safety  ag.iit  New  York  Central  Lines.  The  writer 
iirgi's  ediicutioiial  and  legislative  measures  to  pre- 
vent   the    inuicccss.-ir.i     killhig    anil    maiming   of    thou- 
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RE-BLADING  A  PARSONS    STEAM  TURBINE 


TOOLS,  DEVICES  AND  METHODS  EMPLOYED  IN  REPLACING  BLADES  OF  A  TURBINE  ROTOR 


BY   N.  I.  MOSHER* 


IN  a  inacliiiiP  shop  where  the  writer  was  a  foreman,  a  Par- 
sons steam  turbine  from  one  of  the  United  States  Navy 
destroyers  came  in  to  be  rebladed.  After  dismantling  the 
unit  the  first  step  was  to  test  the  cases  and  rotor,  to  determine 
if  they  liad  talten  any  permanent  "set"  or  distortion  from  the 


Fig.   1. 


Results    of    Successive    Operations    in    forming 
the   Turbine    Blades 


heat.  A  careful  test  showed  the  cases  to  be  perfectly  accurate, 
but  it  was  found  that  the  rotor  had  taken  a  permanent  set 
that  threw  it  0.030  inch  off  center.  This  figure  refers  to  the 
error  that  existed  at  the  middle  of  the  rotor,  the  error  grad- 
ually diminishing  until  it  was  nil  at  each  end.  After  careful 
consideration  it  w^as  decided  not  to  attempt  to  remedy  this 
error  until  after  the  new  blades  had  been  set  in  the  rotor. 
This   line   of   action   was   adopted,   because   it   was   felt   that 


FiK.    2. 


adle   in   which   the   Rotor   was   supported  to 
remove   the    Old    Blades 


further  distortion  would  be  sure  to  result  from  calking  the 
blades  in  the  grooves  in  the  rotor.  The  method  by  which  the 
error  was  finally  eliminated  will  be  described  in  a  subsequent 
paragraph. 

The  next  operation  was  to  remove  the  old  blades  from  the 
rotor  and  cases.  In  order  to  facilitate  matters  the  rotor  was 
mounted  in  a  cradle  of  the  form  illustrated  in  Fig.  2,  and  the 
blades  were  removed  with  a  hand  chisel.     A  similar  method 


Fig.  3. 


Shear,    Punch    and    Die    used    for    cutting    off 
and  forming  tho  New  Blades 


of  procedure  was  adopted  in  removing  tho  blades  from  the 
turbine  cases.  An  idea  of  the  magnitude  of  this  task  may  be 
gathered  from  the  fact  that  the  total  number  of  blades  was  in 
the  neighborhood  of  60,000. 


The  first  stop  in  preparing  to  rcblade  the  rotor  and  eases 
was  to  cut  the  blades  and  calking  strips  from  the  bar  stock. 
This  stock  was  purchased  in  Icngtl'.s  of  10  feet,  and  of  the 
required  form  for  the  blades  and  calking  strips.  In  preparing 
the  blades  the  operations  performed  on  the  stock  were  as 
follows:  First,  pieces  of  the  required  length  were  cut  off  from 
the  bar.  Second,  notches  were  stamped  in  one  end  of  these 
blanks  to  pr.nidc   l:)r  ;;ecuring  tlicin   in   place   ii;   tin-   turbine 


Fig.   4.     Method  used  for  milling  the  Ends  of  the  New  Turbine  Blades 

rotor  and  cases.  Third,  the  opposite  ends  of  the  blades  were 
then  milled  to  the  required  form.'  The  first  and  second  opera- 
tions were  performed  by  the  combination  shear  and  die  illu- 
strated in  Fig.  3.  This  die  was  used  in  a  No.  18  Bliss  power 
press  operated  at  90  revolutions  p(-r  iiiinuto.      .\t   this   sprei 


l.j    James    St.,     Winter    Ilill.    SoniervUle.    Mass. 


Fig.  6.     Milling  Machine  Fixture  used  for  cutting  olf  Calking  Strips 

3600  blades  could  be  cut  off  and  grooved  in  an  hour,  and  the 
total  time  ro(iuired  to  perform  these  two  operations  on  60,000 
blades  was  18  hours.  This  does  not  include  the  time  occupied 
in  adjusting  the  die. 

The  ends  of  the  blades  were  next  milled  to  the  required 
form  by  means  of  an  end  mill  mounted  in  the  drill  press 
shown  in  Fig.  4.  The  workholder  consisted  of  a  pin  A.  % 
inch  in  diameter,  around  which  five  blades  were  held  by  means 
of  a  collar  B.    The  hollow  mill  C  was  fed  down  over  the  ends 
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of  the  blades,  aiui  about  Ion  seconds  was  r<Mniir(il  to  cuiii- 
ph'tc  the  operation.  Tlio  blades  were  nuiikly  ri'iiioved  Iroiii 
the  holder  by  simply  turning  it  upside  down.  Two  work- 
holdcr.s  were  employed  and  two  boys  were  engaged  upon  this 
work.  One  boy  operated  the  machine  and  the  other  removed 
the  (inished  blades  from  the  holder  and  filled  it  with  fresh 
blanks,  while  the  milling  operation  was  being  performed  on 
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Fig.   6. 


View  cf  a  Groove  in  the  Turbine  Rotor  showing 
Motliod  of  starting  to  replace  the   Blades 


work  hold  in  the  other  holder.  By  this  method,  it  was  possible 
to  mill  about  nine  hundred  blades  per  hour,  and  as  long  as 
the  milling  eutter  was  kept  sharp,  a  perfectly  smooth  surface 
w-as  produced.  After  washing  these  blades  with  gasoline,  they 
were  ready  to  be  calked  into  the  cases  and  rotor  of  the  tur- 
bine. 

The  next  operation  consisted  of  cutting  up  the  calking  strips 
into  pieces  of  the  proper  length.    This  material,  like  the  stock 


Fig. 


Model   of   a    Section   of   the    Rotor    Groove,    showing 
Blades,   Calking  Strips  and  Wedges  in  place 


from  which  the  turbine  blades  were  made,  was  purchased  in 
10-foot  lengths  and  cut  up  by  means  of  gang  saws  secured  on 
the  arbor  of  a  Fox  hand  milling  machine  illustrated  in  Fig.  5. 
The  saws  were  spaced  on  the  arbor  to  cut  off  pieces  of  the 
required  length  and  a  stop  was  provided  at  the  end  of  the  fix- 
ture to  enable  the  bar  stock  to  be  properly  located  in  relation 
to  the  saw  blades.  By  this 
means,  six  pieces  were  cut  off 
at  once  and  about  2400  pieces 
could  be  cut  per  hour. 

With  the  blades  and  calking 
strips  prepared,  tlie  work  of 
installing  the  blades  in  the  tur- 
bine was  started.  In  order  to 
make  a  start  in  filling  a  groove, 
two  wedges  A  and  B  were 
driven  into  place  as  shown  in 
Fig.  6.  One  end  of  tlie  wedge 
A  is  formed  to  the  required 
angle  and  shaped  to  enable  the 
first  blade  to  be  properly  lo- 
cated against  it.  A  calking 
strip  C  is  next  placed  in  the 
groove  and  calked  sidewise  to  secure  it  in  small  grooves  cut 
in  the  sides  of  the  grooves  in  whicli  the  blades  are  mounted. 
These  small  grooves  may  be  seen  in  Fig.  7.  Alternate  blades 
and  calking  strips  were  then  put  in  place  and  calked  until 
the  opposite  side  of  the  starting  wedges  was  reached.  The 
wedges  were  then  removed  and  the  remaining  blades  and 
calking   strips   put   into   place.     A  certain   amount   of   mani- 


pulation was  necessary  to  get  the  last  few  blades  in,  but 
after  a  little  experience  this  part  of  the  work  was  easily 
performed;  and  with  one  man  putting  the  blades  in  place  and 
the  other  calking  them,  it  was  possible  to  set  five  hundred 
blades  per  hour.  After  a  groove  had  been  filled  in  this  way, 
it  was  necessary  to  go  back  over  the  same  blades  a  second 
time  and  set  the  calking  strips  endwise  to  expand  them  into 
the  small  notches  that  were  stamped  in  the  blades  in  a  preced- 
ing operation.  A  third  man  performed  this  work  and  was 
able  to  proceed  with  about  the  same  rapidity  as  the  two  men 
who  set  the  blades  in  place.     Fig.  8  shows  the  tools  used  for 


Fig.  8.     Tools   used   for   expanding   the    Calking   Strips 
Sidewise  and  Endwise 

calking.  Tlie  tool  shown  at  A  was  used  for  expanding  the 
calking  strips  sidewise  and  a  tool  of  the  form  B  was  used  for 
setting  the  strips  endwise.  It  will  be  seen  that  there  is  a 
small  hole  in  the  end  of  the  calking  tool  B.  This  leaves  a 
mark  on  the  calking  strip  and  shows  at  a  glance  whether  the 
strip  has  been  set.  The  blades  were  mounted  in  the  grooves 
in  the  cases  in  the  same  manner,  but  owing  to  the  awkward- 
ness of  the  position  much  more  time  was  required  for  this 
part  of  the  work. 

After  both  the  rotor  and  cases  had  been  re-bladed,  the  next 
operation  was  to  true  up  the  rotor  and  turn  the  blades  down 
to  a  length  that  would  give  the  desired  clearance.    The  blades 


Fig,  9,     Arrangement  of  the  Boring-bar  for   machining     the  Ends  of  the  Blades  in   the   Cases 


were  turned  in  a  lathe  provided  with  a  special  tool  which  cut 
the  ends  off  clean  without  leaving  any  burr.  The  journals 
were  next  ground,  and  it  was  then  necessary  to  balance  the 
rotor.  For  this  purpose  the  rotor  was  set  up  in  a  lathe  and 
trued  between  the  blades,  i.  e.,  the  part  that  revolved  close  to 
the  fixed  blades  in  the  cases.  Truing  up  the  drum  in  this 
way  left  one  side  0.030  inch  thicker  than  the  otlier  side — ac- 
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cording  to  previous  moasurom(?nts — and  this  naturally  threw 
the  rotor  out  of  balance;.  To  correct  this  error,  the  rotor  was 
mounted  on  hardened  steel  knife-edges  and  allowed  to  roll 
until  the  thick  part  of  the  metal — the  heavy  side — reached 
the  lowest  point.  The  necessary  amount  of  putty  to  exactly 
balance  the  rotor  was  then  placed  on  the  thin  side  of  the  drum. 
The  weight  of  this  putty  was  then  determined  and  its  weight 
in  steel  secured  to  the  light  side  of  the  drum  by  means  of 
screws.     In  this  way,  an  accurate  balance  was  secured. 

The  blades  in  the  cases  were  liiiishcd  to  the  required  length 
In  practically  the  same  way  that  the  cylinders  of  a  recipro- 
cating engine  are  bored.  Fig.  9  shows  the  lower  half  of  the 
case  set  up  on  a  surface  plate  with  a  6-inch  boring  bar  fitted 
in  the  bearings  and  driven  by  an  electric  motor  and  belt.  A 
special  tool  was  fitted  in  the  cutter  head,  the  tool  being  set 
to  about  0.010  inch  smaller  radius  than  the  cases  should  have 


Fig.   10.     Upper  Half  of  the  Turbine  Case  ready  to  be 
bolted  in  place  for  boring  the  Blades 

when  finished.  The  upper  half  of  the  case,  shown  in  Fig.  10, 
was  then  lowered  into  place  and  securely  bolted.  In  this 
way,  the  cases  were  in  exactly  the  same  condition  as  they 
would  be  if  the  turbine  were  in  operation.  After  running 
the  first  cut  through,  the  cutter  head  was  drawn  back  to  the 
starting  point  and  a  second  cut  was  then  taken  with  the 
boring  bar  expanded  0.010  inch,  which  machined  the  blades 
down  to  exactly  the  required  length.  The  adjustment  of  the 
tool  and  the  calipering  of  the  bore  was  accomplished  by  reach- 
ing through  the  exhaust  nozzle.  The  time  required  to  bore 
the  rotor  cases  was  eight  hours.  About  the  same  length  of 
time  was  required  to  turn  the  blades  in  the  rotor  to  the  re- 
quired length.  A  clearance  of  about  0.030  inch  was  left  be- 
tween the  cases  and  the  blades  of  the  rotor.  After  the  cases 
had  been  bored  out,  the  bar  was  removed  and  the  chips  and 
dirt  blown  out.  The  bearings  were  then  adjusted,  after  which 
the  rotor  was  lowered  into  place  and  the  cases  bolted  together. 


IMPROVED  LIMIT  GAGES 
An  improvement  in  snap  limit  gages  of  some  interest  has 
been  patented  by  Ludwig  Loewe  &  Co.  and  Otto  Moratz  of 
Berlin,  Germany.  The  improvement  is  intended  to  give  snap 
gages  longer  life.  The  claim  is  made  that  when  gaging  work, 
the  effect  of  many  pieces  passed  through  the  jaws  is  to  peen 


Ludwig  Loewe  &   Co.'s  Improved  Limit   Gages 

the  metal  at  the  bottom  of  the  slot  of  the  "go"  gage  because 
of  the  slight  shock  caused  when  the  part  strikes  it.  The  effect 
is  to  open  the  jaws  and  thus  the  wear  on  the  jaw  faces  them- 
selves is  accelerated.  The  inventors  interpose  an  elastic  ma- 
terial or  a  spring  plug  in  the  center,  which  takes  the  impact 
of  the  work  piece  and  thus  stops  the  peening  action. 


CLUSTER  DOUBLE-ACTION   PUNCHES 
AND   DIES* 

BY   BENJAMIN  W.  HURDt 

The  cluster  double-action  punches  and  dies  shown  in  Fig.  1. 
although  of  a  type  familiar  to  many  readers,  should  be  of  In- 
terest to  others  who  have  not  had  experience  in  this  style  of 
die  construction.  While  this  type  of  die  has  many  advan- 
tages over  the  single  construction,  it  is  open  to  the  objection 
that  extreme  care  has  to  be  taken  in  laying  out  the  punch- 
block.  The  holes  in  the  die-block  are  reamed  approximately 
0.005  inch  larger  than  the  collets  and  are  transferred  to  the 
die-block  through  bushings  fitted  into  the  punch-block  when 
the  two  members  are  clamped  together.  If  the  holes  for  the 
die-holders  are  not  laid  out  accurately  the  tie  or  web  between 
the  blanked  holes  will  be  cut  out  as  the  metal  feeds  through, 
any  error  in  spacing,  of  course,  being  multiplied  as  the  work 
progresses.  However,  if  the  die-holder  is  properly  laid  out, 
it  is  possible  to  cut  very  close  on  scrap.  On  thin  metal,  in 
actual  running,  it  has  been  found  that  the  scrap  averaged 
18  per  cent,  while  the  estimated  scrap  was  I814  per  cent. 
These  test  runs  were  made  on  0.017-inch  metal,  90  Cu  102  N 
mixture,  sixty-  and  sixty-fivc-pound  rolls,  averaging  two  strips 
to  the  roll.  The  difference  between  the  actual  and  estimated 
scrap  was  due  to  the  slight  amount  that  the  feed  rolls 
squeezed  the  scrap  back,  making  the  webs  slightly  less  than 
that  estimated. 

As  a  general  rule,  the  punch-  and  die-block  for  this  type 
of  die  is  made  from  steel,  and  while  this  is  not  necessary  as 
a  matter  of  strength,  it  does  away  with  the  chances  of  strik- 
ing a  blow-hole  in  cast  iron.  The  collets,  sleeves  and  nuts, 
forming  the  members  for  holding  the  dies,  are  also  made  from 
tool  steel  hardened  and  ground.  The  blanking  dies  A  are 
made  from  a  high-carbon  steel  heated  to  the  recalescent  point, 
cooled  In  brine,  at  62  degrees  F.,  and  then  placed  in  an  oil 
bath  at  225  degrees  F.,  after  which  they  are  ground.  Each 
blanking  die  is  good  for  approximately  1,000,000  blanks  be- 
fore grinding  on  the  top  face,  which  can  be  done,  as  a  rule, 
about  ten  times,  if  necessary  on  account  of  wear  and  not  due 
to  chipping.  It  can  be  seen  by  referring  to  Fig.  1,  from  the 
way  in  which  the  blanking  die  is  held,  that  if  the  die  is 
cracked  from  any  cause,  after  it  is  ground  to  size,  it  still  can 
be  used  without  detriment  to  the  blank.  The  sleeve  holding 
it  is  tapered,  and  in  this  way  as  it  is  drawn  up  by  the  nut 
under  the  bolster,  the  die  is  securely  held  in  place,  and  if 
cracked  would  be  closed  up. 

The  cupping  dies  B  and  C  are  made  from  "Intra"  steel, 
which  is  used  because  of  the  extremely  hard  surface  obtained 
when  it  is  heated  to  the  proper  temperature  and  "spouted." 
It  is  also  extremely  tough  when  heated  in  this  way,  and  the 
combination  of  hardness  and  toughness  is  ideal  for  cupping 
dies.  The  small  size  of  these  dies  makes  it  necessary  to  use 
a  steel  of  great  tensile  strength,  as  well  as  one  that  will 
harden  well,  and  "Intra"  steel  fills  these  requirements  better 
than  any  that  has  thus  far  been  used  for  this  purpose. 

The  cupping  dies  are  heated  to  the  recalescent  point,  which 
is  found  by  using  the  testing  fixture  shown  in  Fig.  2.  The 
die  to  be  tested  is  placed  under  the  magnet  A  from  time  to 
time,  as  the  heating  progresses,  and  when  the  point  is  reached 
where  the  steel  has  no  attraction  for  the  magnet,  the  heat  is 
noted  on  a  temperature  pyrometer,  and  all  dies  made  from 
this  grade  of  steel  are  heated  to  that  point.  If  a  temperature 
pyrometer  alone  is  used,  without  the  magnet,  readings  are 
taken  at  stated  intervals  of  approximately  one  minute  apart, 
and  then  a  chart  is  laid  out  by  taking  the  readings  as  ob- 
tained from  the  pyrometer.  This  chart,  if  properly  laid  out, 
will  show  at  the  recalescent  point  a  horizontal  line.  When 
the  cupping  dies  have  reached  the  proper  temperature  they 
are  "spouted"  with  brine  by  holding  them  under  a  funnel 
which  hardens  the  hole  and  leaves  the  outside  circumfer- 
ence soft.  They  are  then  placed  in  oil,  heated  to  225  degrees 
F.,  and  allowed  to  remain  until  they  reach  the  temperature 
of  the  oil.    One  noticeable  feature  of  cupping  dies  made  from 


•  For  further  information  on  punch  and  die  work,  sec  "Prawing  nml 
Forming  an  Automobile  Clutch  Cone."  published  in  the  .Novomlier,  1913. 
uuinl>cr   of    MAriuNEHY.    and    other    articles    there    referred    to. 

t  Address:     liOJO  Hearst  Ave.,    Berkeley,    Cal. 
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"Intra"  steel  Is  that  they  have  ii  loiiticr  life  -luoro  ciijis  pit 
(lie-  when  the  press  Is  operated  at  Iroin  125  to  l.'Jf)  U.  1'.  M. 
than  they  ilo  on  lower  speeds  of  from  !)()  to  1(»()  K.  I'.  M.;  also 
the  euiis  eonie  siiuare  with  loss  trouble. 

In  iiuiKiuK  the  blanking  punches  and  dies,  earo  should  be 
taken  at  all  times  to  have  tho  bottoms  of  the  blanking 
punehes  and  the  tops  of  tho  cupping  dies  parallel.  If  they 
are  not,  it  will  bo  impossible  to  get  a  square  cup,  as  tho 
punch  will  bear  luirder  on  one  side  than  on  the  other.  In 
reaming  out  the  hole  in  the  cupping  die,  care  should  be  taken 
to  see  that  it  is  perfectly  round  and  s(iuare  with  the  top  and 
bottom  faces.  A  good  method  of  deterniinlTig  if  such  a  re- 
quirement has  boon  obtained  is  to  wring  the  plug  gage  into 
the  die;  this  leaves  a  ring  around  the  hole  in  the  die  parallel 
witli  the  top  face  when  the  hole  has  been  properly  nuichincd. 
That  is  to  say,  after  swabbing  out  the  die  and  cleaning  the 
gage,  a  slight  oil  film  is  left  on  both  parts;  then  when  the 
gage  is  wrung  into  the  die  the  liquid  constituents  of  the  oil 
are  squeezed  out,  leaving  a  small  carbon  deposit.  This  should 
show  heaviest  just  at  the  point  where  the  drawing  portion 
of  the  die  commences  to  round  off  into  the  straiglit  or  sizing 
portion.  On  the  lower  or  stripping  die  it  is  necessary  to 
have  the  line  show  lieaviest  on  the  bottom,  as  a  slight  bell- 
mouth  on  the  bottom  will  make  the  cup  strip  hard.  If  this 
line  left  by  wringing  the  gage  into  tho  die  is  not  parallel 
with  the  top  face,  the  cup  produced  will  not  be  perfectly 
straight,  but  will  have  an  irregular  top  edge.  This  unde- 
sirable condition  generally  results  from  a  chip  clinging  to 
the  cutting  edge  of  the  reamer  for  a  portion  of  a  revolution 
when  reaming  out  the  die.  It  is  also  often  caused  by  poor 
lapping,  but  more  generally  by  reaming,  as  previously  men- 
tioned. If  more  attention  were  paid  to  this  point  there 
would  be  less  trimming  with  its  attendant  scrap  on  re-draw 
work,  as  it  is  practically  impossible  to  get  a  floating  die  to 
draw  square  unless  it  has  a  perfect  "ring"  bearing. 

The  blanking  punches  D,  one  of  which  is  shown  to  the 
riglit  in  Fig.  1,  are  held  in  the  punch-block  by  the  split  sleeve 


with  a  tank  which  is  so  dcip  tliat  the  punch  will  tnin  black 
before;  being  withdrawn.  Tliat  is  to  say,  the  tank  should 
have  svifllcient  depth  so  that  the  punch  when  dipped  straight 
will  not  touch  tho  bottom  before  it  has  been  cooled  sufficiently 
to  harden;  It  is  also  withdrawn  straight  t'loni  llir  tank.  After 
hardening,  the  punches  are  then  diijped  in  oil,  heated  to  225 
degrees  F.,  and  allowed  to  remain  in  the  tank  for  from  ten 
to  llfteen  minutes.  Afterwards  they  are  ready  for  grinding. 
Tlie  drawing  punch  Is  mad(!  with  a  taper  on  the  end  of  from 
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Tig,   1.     Cluster  Double-action  Punches  and  Dies 

E,  which,  in  turn,  is  drawn  down  by  the  nut  F.  This  makes 
it  possible  for  the  punch  D  to  slip  up  if  more  than  one  blank 
gets  under  it,  which  sometimes  happens  when  a  poor  piece 
of  metal  gets  into  the  press  and  the  drawing  punch  G  punches 
out  the  bottom  of  the  cup  instead  of  drawing  it  through  the 
dies.  Both  the  blanking  and  drawing  punches  are  made 
from  high-carbon  steel,  heated  slowly  to  the  recalescent  point 
in  a  muffle  furnace  and  rolled  around  from  time  to  time  to 
get  an  even  heat.  They  are  then  plunged  in  water  that  has 
previously  been  heated  to  80  degrees  F.     This  is  done  slowly 


Fig.  2.     Magnetic  Device  for  determining  Recalescent  Point  of  Dies  when 
heating  for  hardening 

0.004  to  0.005  inch  to  the  inch  of  length,  and  is  ground  to  this 
taper  for  approximately  one  inch.  "When  the  tapered  ends 
of  the  punches  have  worn  down  below  the  required  size,  they 
are  cut  off  on  the  end  and  re-ground,  the  slide  of  the  press 
being  lowered  to  compensate  for  the  reduction  in  length. 
The  upper  ends  of  the  drawing  punches  are  held  by  slotted 
washers  H  which  are  fitted  into  counterbored  holes  in  the 
puncli-block. 

The  cluster  double-action  punches  and  dies  shown  in  Fig.  1 
are  used  in  double-action  crank  and  double-action  cam 
presses,  but  for  work  using  metal  thinner 
than  1/32  inch  the  cam  press  is  preferable 
on  account  of  the  dwell  which  it  is  possible 
to  obtain  at  the  lower  end  of  the  stroke 
while  the  drawing  punches  are  doing  their 
work.  Witli  a  strong,  well  designed  and 
well  built  press,  no  trouble  should  be  ex- 
perienced in  cutting  with  a  minimum  amount 
of  scrap,  when  the  tools  and  feeding  device 
have  once  been  properly  adjusted. 
*     *     * 

Managers,  superintendents  and  foremen 
sometimes  forget  in  talking  witli  outsiders 
that  their  workmen  are  human  beings  and 
have  the  feelings  and  instincts  common  to 
the  race.  We  have  lieard  superintendents 
speak  in  very  caustic  terms  of  the  character- 
istics of  workmen  in  general,  within  hearing 
of  the  workmen  themselves.  This  is  ex- 
tremely bad  policy.  Even  if  the  statements 
were  true,  it  is  not  always  wise  to  let  the 
men  know  how  the  management  feels  about 
them,  especially  if  contemptuous.  "Give  a 
dog  a  bad  name  and  hang  him"  is  an  old 
saying  expressing  as  mucli  truth  to-day  as 
when  it  originated.  A  better  policy  is  to 
convey  the  impression  that  the  management 
respects  workmen  as  a  class  and  all  indi- 
viduals   who    merit    respect.      Thus    mutual 

respect  will  be  engendered,  where  under  the  other  condition 

suspicion,  hatred  and  malice  are  fostered. 


A  cement  that  will  resist  white  heat  may  be  made,  accord- 
ing to  the  Mechanical  World,  from  four  parts  pulverized  fire- 
clay, one  part  plumbago,  two  parts  iron  filings,  one  part 
peroxide  of  manganese,  one-half  part  borax,  and  one-half  part 
sea  salt.  These  ingredients  are  mixed  together  to  a  thick 
paste  and  used  immediately  after  mixing.  The  mixture  is 
heated  gradually  after  having  been  first  fired. 
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REVIEW  OF  DIFFERENT  METHODS  USED  AND  DESCRIPTION  OF  NEW  TYPE  OK  TAP  THREAD  RELIEF 


A  great  deal  has  been  written  upon  the  subject  of  the  relief 
of  the  threads  of  taps,  but  notwitlistanding  this,  there  is  no 
universally  recognized  standard  as  to  what  constitutes  a  prop- 
erly relieved  tap,  and  the  product  of  the  different  manufac- 
turers of  taps  varies  in  this  respect.     It  is  possible,  however. 


Tig.  1.  Cross-section  of  Tap  relieved  Fig.  2.  Cross-section  of  Tap  relieved 
both   on   Top   and   in   Angle   of   Thread      on   Top   but  not   in   Anglo   of    Thread 

by  analysis  and  experiment,  to  determine  fairly  accurately 
what  constitutes  a  properly  relieved  tap,  and  it  is  of  interest 
to  note  that  one  of  the  leading  tap  manufacturers  has  done 
this,  and  has  developed  methods  for  producing  taps  relieved 
along  lines  radically  different  from  common  practice.  These 
advanced  ideas  of  relief  will  be  explained  in  the  following; 
but  in  order  to  cover  the  subject  comprehensively  and  give  as 
complete  an  idea  as  possible  of  the  results  likely  to  be  obtained 
from  taps  relieved  in  various  ways,  the  types  that  have  been 
used  in  the  past  will  be  reviewed,  and  an  analysis  made  of  the 
action  of  taps  having  different  forms  of  relief. 

Principles  Involved  in  the  Relief  of  Taps 

A  tap  is  said  to  be  relieved  when  the  portions  of  the  land 

back  of  the  cutting  edge  are  so  cut  away  that  the  heel  of  the 

land  (see  Fig.  1)  is  nearer  to  the  axis  of  the  tap  than  is  the 

cutting  edge.    In  other  words,  the  metal  of  the  land  back  of  the 


Fig.   3.     Cross-section    of   Tap   relieved      Fig.  4.     Tap  not  relieved,   warped  in 
in   the    Angle   but  not    on  hardening   so   Diameter  over  Keel 

the   Top   of    Thread  is  Larger  than  over  Cutting  Edge 

cutting  edge  has  been  so  cut  away  that  the  diameter  A  of  the 
tap,  as  measured  over  two  opposite  cutting  points,  is  greater 
than  diameter  B,  measured  over  the  heels  of  two  opposite  lands. 
The  effect  is  simply  to  give  to  the  land  of  the  tap  a  relief  simi- 
lar to  that  given  to  milling  cutters.  The  object  of  this  relief 
is  to  enable  the  tap  to  cut  more  freely,  by  giving  it  a  keener 
cutting  edge,  and  by  reducing  to  a  minimum  the  friction  be- 
tween the  teeth  of  the  tap  and  the  work  being  tapped. 

It  is  apparent  that  taps  may  be  relieved  both  on  the  outside 
diameter  and  in  the  angle  (and  then  also  at  the  root)  of  the 
thread;  as  is  the  case  in  Fig.  1;  or  they  may  be  relieved  only  on 
the  top  of  the  thread,  but  not  in  the  angle  (or  at  the  root)  of 
the  thread,  as  indicated  in  Fig.  2.  It  is  also  possible  to  relieve 
only  in  the  angle  of  the  thread,  leaving  the  outside  circum- 
ference of  the  tap  unrelieved,  as  shown  in  Fig.  3.  This  condi- 
tion is  possible,  however,  only  when  the  thread  is  provided 
with  a  flat  on  the  top,  and  permissible  only  where  the  main- 
taining of  the  width  of  this  flat  is  of  no  importance.  If  the 
thread  is  perfectly  sharp  at  the  top,  it  is  evident  that  any 
relief  given  to  the  angle  of  the  thread  will  of  necessity  produce 
a  relief  on  the  top  of  the  thread  as  well. 


In  order  to  intelligently  analyze  the  subject,  it  is  neces.sary 
to  divide  taps  into  three  classes,  because  of  the  different  condi- 
tions governing  the  type  of  relief  required  in  each  of  the  three 
divisions.  The  first  class  is  that  of  straight-threaded  taps;  the 
second,  taper-threaded  taps;  and  the  third,  taps  having  one 
portion  threaded  straight  and  another  portion  threaded  taper. 

StralK-ht-threaded  Taps 
By  a  straight-threaded  tap,  we  mean  a  tap  having  the  same 
outside,  pitch  and  root  diameter  of  thread  at  the  point  of  the 
tap  as  at  the  sliank  end;  that  is,  a  tap  having  the  thread 
parallel  to  the  axis,  as  shown  in  Fig.  5.  Of  course,  the  extreme 
end  of  the  tap  may  be  chamfered  on  the  top  of  the  thread  as 
indicated,  but  that  does  not  alter  the  fact  that  the  tap  is 
straight-threaded.  A  number  of  different  methods  have  been 
used  for  relieving  taps  of  this  class.     In  many  Instances,  no 
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Fig.7 


Fig.  5.     Straight-threaded    Tap.       Fig.  6.     Taper-threaded    Tap.       Fig. 
7.      First  Tap  in  a  Set  of  Three,   commonly  called  ''Taper  Tap" 

relief  at  all  has  been  given  to  the  full  threads,  but  the  tops 
of  the  threads  of  the  chamfered  portion  at  the  end  of  the  tap 
have  been  relieved  in  a  manner  similar  to  that  used  for  milling 
cutters.  In  other  instances,  the  thread  has  been  relieved  both 
on  the  top  and  in  the  angle,  clear  from  the  cutting  edge  to  the 
heel,  as  shown  in  Fig.  1.  .  Neither  of  these  methods,  however. 


Figs.  8   and   9.     Taps   relieved   in  Center  of  Land   both 
on   Top   and   in   Angle   of    Thread 

has  proved  satisfactory;  the  objection  to  the  first  is  that  the 
thread  being  full  both  in  the  angle  and  on  the  outside,  causes 
the  tap  to  move  with  excessive  friction,  and  considerable  power 
is  required  for  tapping.  The  method  of  relieving  the  tap  both 
on  the  top  and  in  the  angle  of  the  thread  clear  from  the  cutting 
edge  to  the  heel  has  the  objection  that  the  tap  will  lose  its 
size  as  soon  as  it  is  ground  on  the  face  of  the  cutting  edge, 
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Fig.   10.     Tool    for    relieving    Taps 
Angle    and    on    Top    of    Thread 
simultaneously 


whicli  is  till'  corri'il  method  o(  .shaipiiiinK.  I''iirlliiiiiu>rc,  it  is 
clnliiUHl  that  taps  tluis  rclicvi.'(l  cannot  cut  a  pcrrcctly  round 
and  smooth  hole,  because  they  are  not  sufflciently  suppoi'ti'd 
wlitle  euttiiiK,  as  tlio  surface  of  contact  between  lln'  l;ip  ;ind 
the  work  Is  practically  limited  to  four  points  (in  ;i  lour  lliilcd 
tap.) 

'I'o  overcome  the  objection  of  liaviuf;  only  i)oint  suiiporls, 
taps  have  be(>n  manufactured  witli  relief  in  tlu!  an^le  of  the 
thread  only,  while  the  outside  was  left  the  full  diameter  of  the 
thread  from  the  cutting  edge  to  the  heel,  as  shown  In  VIk.  '■'>. 

In  this  manner,  tlu;  ob- 
ject of  producing  a  frcM' 
cutting  tap  has  been 
gained,  and  the  taps  are 
also  well  supported  in  the 
hole  to  be  threaded,  but 
the  objection  remains  that 
a  tap  relieved  in  this  way 
loses  its  correct  size  at 
the  pitch  diameter  as 
soon  as  it  is  ground  on 
the  face  of  the  cutting 
edge.  The  outside  diam- 
eter will  remain  constant, 
no  matter  how  much  the 
tap  is  ground  on  the  face, 
but  as  the  angle  or  pitch 
diameter  is  the  most  important  dimension,  it  will  be  conceded 
that  unless  the  tap  is  originally  made  considerably  over  size 
it  will,  after  a  few  grindings,  become  appreciably  smaller  than 
standard.  It  is  also  evident  that  on  a  U.  S.  standard  thread 
tap,  the  flat  on  the  top  of  the  thread  becomes  narrower  toward 
the  heel  of  the  lands,  if  the  tap  is  relieved  in  the  angle  of  the 
thread  only.  In  other  words,  the  form  of  the  thread  will  not  be 
correct  throughout  the  width  of  the  land. 
This,  however,  is  a  matter  of  minor  import- 
ance, as  after  repeated  grindings  it  will 
merely  provide  proportionately  more  clear- 
ance at  the  top  of  the  thread,  which  is  often 
a  commendable   feature. 

A  tap  with  a  sharp  V-thread,  however, 
cannot  be  relieved  in  this  manner,  because 
as  has  been  already  pointed  out,  the  relief 
in  the  angle  will  of  necessity  cause  a  relief 
of  the  sharp  top  of  the  thread  as  well.  It 
is  true  that  in  practice  sharp  V-thread  taps 
are  provided  with  a  very  small  flat  on  the 
top  of  the  thread,  but  this  flat  is  not  large 
enough  to  permit  of  relief  in  the  angle 
without  relief  on  the  outside.  In  the  case 
of  taps  with  the  Whitworth  form  of  thread, 
it  is  impossible  to  relieve  them  in  the  angle 
without  also  relieving  the  top  of  the  thread, 
if  the  proper  form  is  to  be  retained. 

To    overcome    the    objections    mentioned, 
another  method  of  relief  has  been  tried,  al- 
though, so  far  as  we  know,  this  method  has 
not  been  generally  employed  on  taps  manu- 
factured   for   the   market.     This   method   is 
shown  in  Figs.  8  and  9,  where  both  the  out- 
side and  the  angle  of  the  thread  are  relieved 
in  the  center  of  each  land  of  the  tap.    This  kind  of  relief  can 
be  produced  in  the  angle  of  the  thread  by  hand  with  a  60-degree, 
three-cornered  file   (Fig.  8)   or  witli  a  regular  threading  tool, 
if    done    in    a   lathe    provided    with    a    relieving    attachment 
(Fig.  9).    The  outside  of  the  thread  can  be  relieved  by  filing; 
but  if  the  relieving  is  done  in  a  lathe,  it  can  be  most  economi- 
cally  accomplished   with   a   combination   tool,   as   shown   dia- 
grammatically  in  Fig.   10.     In  Fig.   11  this  tool  is  shown  in 
use  on  a  lathe  provided  with  a  relieving  attachment,  where 
both   the  outside   and   the   angle   of  the   thread   are   relieved 
simultaneously.     The  object  of  this  relief  is  to  obtain  a  tap 
which  has  the  same  support  along  its  periphery  as  one  that 
has  not  been  relieved;  this  object  is  secured  by  having  a  bear- 
ing both  at  the  cutting  edge  and  at  the  heel  of  the  land.     At 
the  same  time  a  tap  is  obtained  producing  less  friction  when 


ill  aitioii,  on  aicounl  of  llie  lael  that  tlie  thread  does  not 
have  as  large  a  contact  surface  with  the  work  as  in  the  case 
of  till!  unrelieved  tap.  The  objection  to  this  kind  of  relief 
is  that  in  the  case  of  liiu!  pitches  or  taps  with  narrow  lands, 
its  iiroductlon  bet-omes  an  extremely  delicate  and  difllcult 
operation,  and  is  has  not  proved  commercially  satisfactory. 

TiipH  with  Back  Taper 

On  account  of  the  many  objections  to  these  various  kinds 
of  relief  on  straight-threaded  taps,  some  mannfa('turers  began 
making  the  parallel  portion  of  their  taps  with  no  relief  at 
all,  either  on  the  top  or  in  the  angle  of  the  thread.  Instead, 
in  order  to  produce  a  tap  cutting  more  freely,  and  one  that 
would,  as  has  often  been  said,  "relieve  Itself,"  most  manu- 
facturers have  adopted  the  practice  of  providing  their  taps 
with  "back  taper;"  that  is,  the  diameter  of  the  thread  both 
in  the  angle  and  on  the  outside  is  made  a  very  small  amount 
less  at  the  end  of  the  thread  joining  the  shank  than  at  the 
point.  (See  MAciiiNEiiY,  December,  1912,  "Notes  on  the  Early 
History  of  Tap  Making.")  This  is  shown  in  an  exaggerated 
manner  in  Fig.  12,  where  diameter  A  at  the  point  is  shown 
larger  than  diameter  B  next  to  the  shank.  When  taps  are 
made  in  this  way,  the  cutting  size  of  the  tap  will  be  at  the 
large  end  of  the  chamfered  portion.  At  the  shank  end  of  the 
thread,  the  diameter  will  be  anywhere  from  0.000.5  to  0.0025 
inch  smaller  than  at  the  point,  according  to  the  size  of  the  tap. 

This  back  taper  has  the  effect  of  producing  a  tap  that  cuts 
well,  and  such  taps  are  frequently  referred  to  as  "taper  re- 
lieved." However,  it  is  hardly  correct  to  speak  of  this  fea- 
ture of  the  tap  as  a  relief,  and  while  back-tapered  taps  are 
considerably  superior  to  those  that  are  perfectly  straight  on 
the  thread,  they  do  not  possess  the  desirable  qualities  that 
it  is  possible  to  impart  to  a  tap  that  is  properly  relieved  ac- 
cording to  a  method  yet  to  be  explained.     If  a  tap  that  has 
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Combination  Tool  shown  diagrammatically  in  Fig.   10  in  use  for  Tap  relieving  in  a 
Pratt  &  Whitney  Co.  Lathe  with  Relieving  Attachment 

no  relief  at  all  in  the  angle  or  on  the  top  of  the  thread  should 
happen  to  twist  in  hardening  so  that  the  cutting  edge  diam- 
eter A  becomes  less  than  the  heel  diameter  B,  as  shown  in 
Fig.  4,  it  is  evident  that  such  a  tap  will  give  trouble.  Those 
well  versed  in  the  manufacture  of  taps  are  inclined  to  believe 
that  this  twisting  of  the  lands  is  the  cause  of  a  great  many 
of  the  complaints  about  improper  relief  and  hard  cutting  that 
are  received  by  tap  makers  from  tlieir  customers.  It  is  a 
difliculty  that  is  practically  impossible  to  overcome,  except  by 
adopting  a  method  of  relief  that  eliminates  the  objectionable 
effects  of  warping  and  at  the  same  time  overcomes  the  objec- 
tions mentioned  to  the  types  of  relief  already  shown.  No 
matter  how  small  an  amount  the  land  twists  in  the  wrong 
direction  in  hardening,  it  is  evident  that  it  will  cause  any 
tap  to  cut  hard  that  is  not  relieved  in  the  angle  of  the  thread. 
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Of  course  soiiiotimes  tho  land  may  twist  In  what  we  might 
call  tho  right  direction.  In  fact,  this  will  happen  just  as  often 
as  the  twisting  in  the  wrong  direction,  if  the  taps  are  fluted 
with  convex  cutters.  In  that  case,  the  effect  is  that  of  a 
relieved  tap.  The  twisting  of  the  land  in  hardening  can  be 
largely  overcome  by  fluting  the  tap  as  indicated  in  Figs.  1, 
2  and  3.  It  will  be  clearly  seen  that  this  form  of  flute  pro- 
duces a  land  that  is  more  strongly  supported  than  is  the  land 
of  a  tap  fluted  with  a  convex  cutter.  (For  information  re- 
lating to  tap-fluting  cutters  see  Maciii.nehy,  March,  1913,  "Tap 
Fluting  Cutters.") 

Form  of  Relief  aa  made  by  the  Pratt  &  Whitney  Co. 
Recognizing  the  objections  to   the   different   types  of   relief 
so  far  discussed,  and  realizing  from  their  long  experience  in  the 
tap  making  business  that  there  was  an  urgent  demand  for  a  tap 


Ordinary    Straight-threaded    Hand    Tap 
Taper    Exaggerated 


ng    Back 


that  was  relieved  in  such  a  manner  that  it  had  not  only  the 
proper  support  in  the  hole  to  be  tapped,  but  also  a  free  cut- 
ting action  and  a  minimum  of  friction,  the  small  tool  depart- 
ment of  the  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  some  five 
or  six  years  ago,  originated  the  form  of  relief  shown  in  Pig. 
13  as  the  most  desirable.  As  will  be  seen  in  the  illustra- 
tion, the  top,  the  angle  and  the  root  are  concentric  for 
one-third  the  width  of  the  land,  the  remaining  two-thirds  being 
eccentrically  relieved.  A  tap  made  in  this  way  can  be  ground 
for  sharpening  on  the  face  of  the  cutting  edge  without  inter- 
fering with  the  size  of  the  tap  or  the  form  of  the  thread. 
Hence,  there  has  been  secured  an  eccentrically  relieved  tap 
which  has  enough  of  a  concentric  land  to  permit  of  sharpen- 
ing without  losing  its  size  and  which  has  more  than  a  mere 
point  support  in  the  hole. 

Having  determined  upon  this  type  of  relief,  the  Pratt  & 
Whitney  Co.  began  to  make  taps  for  the  market  along  these 
lines  and  for  the  last  five  or  six  years  they  have  manufac- 
tured taps  with  this  kind  of  relief;  at  the  present  time  all 
taps  suitable  to  be  relieved  in  this  manner  are  so  made.  The 
methods  used  by  the  Pratt  &  Whitney  Co.  not  only  secure  the 
above  described  relief,  but  also  insure  the  manufacture  of  a 
tap  having  considerably  greater  accuracy  and  refinement  than 
it  has  heretofore  been  possible  to  obtain. 

It  will  be  seen  that  the  method  of  relief  shown  in  Fig.  13 
is  applicable  to  all  forms  of  thread,  the  U.  S.,  the  V,  and  the 


Taper-threaded  Taps 

In  order  to  guard  against  any  misunderstanding,  the  ex- 
pression "taper  taps"  should  be  defined  at  the  outset.  While 
the  first  tap  in  a  set  of  three  hand  taps,  as  shown  in  Fig.  7, 
is  frequently  referred  to  as  a  "taper  tap,"  this  is,  properly 
speaking,  not  a  correct  usage  of  the  word.  A  taper  tap  is  a 
tap  that  is  smaller  on  the  top  and  in  the  angle  diameter  at 
the  point  than  it  is  at  the  end  where  it  joins  the  shank,  and 
tlierefore  increases  gradually  in  both  the  angle  and  outside 
diameter  from  the  point  upward  as  shown  in  Fig.  6.  The 
most  common  type  of  taper  tap  is  the  pipe  tap. 

It  is  evident  that  a  taper  tap,  unless  of  very  slight  taper, 
would  refuse  to  cut  altogether  if  it  were  not  relieved  right 
from  the  cutting  edge  and  for  the  whole  width  of  the  land; 
because,  as  the  tap  tapers  and  as  the  heel  of  the  thread  must 
necessarily  he  at  a  point  higher  up  on  the  taper  than  the  cut- 
ting edge  (due  to  the  spiral  of  the  thread)  the  diameter  over 
the  heel  is  greater  than  the  diameter  over  the  cutting  points 
in  an  unrelieved  tap.  While  taper  taps,  therefore,  must  be 
relieved  for  the  whole  width  of  the  land,  both  on  the  top  and 
in  the  angle  of  the  thread,  this  relief  can  be  made  of  such  an 
amount  that  there  will  be  a  fair  bearing  of  tho  tap  in  the  hole 
to  be  threaded  and  so  that  the  tap  will  not  bear  merely  on  the 
cutting  edges.     It  should  also  be  remembered  that  when  a 


Fig.    13.     Type  of  Relief   originated 
by  tho  Pratt  &  Whitney  Co. 


Fig.    14.     Method  of  properly 
relieving     Taper-threaded     Taps 


taper  hole  is  threaded,  every  tooth  whicli  is  in  contact  pre- 
sents a  resting  or  a  steadying  point  for  the  tap,  while  in  a 
straight-threaded  tap  there  are  only  a  few  teeth  which  are 
actually  in  the  process  of  cutting  and  which  present  any  steady- 
ing effect. 

Most  of  the  diflSculties  met  with  in  taper-threaded  taps  are 
due  to  the  manner  in  which  the  taps  are  relieved.  While  a 
tap  as  shown  in  Fig.  1  would  seem  to  have  a  much  greater 
relief  than  that  shown  in  Fig.  14,  a  comparative  test  between 
taps  relieved  by  various  methods  will  show  that  a  tap  relieved 
as  in   Fig.   14  cuts   far  more   freely   than   the  ordinary  com- 
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Fig.    15.     Tap  partly  Taper-threaded  and  partly  Straight.      The  Straigli 

Whitworth,  and  that  it  can  be  adapted  with  equally  satisfac- 
tory results  to  any  type  of  tap.  On  the  chamfered  part  of  the 
tap,  the  top  of  the  thread  is  relieved  all  the  way  from  the 
cutting  edge,  because  on  this  portion  it  is  important  to  secure 
a  keen  cutting  edge,  and  as  this  part  of  the  tap  has  nothing 
to  do  with  the  retaining  of  the  size  of  the  tap,  there  is  no 
objection  to  relieving  it  all  the  way  from  the  edge.  The  relief 
on  the  chamfered  part  of  the  tap  is  also  greater  than  the 
relief  in  either  the  angle  or  on  the  top  of  the  thread  of  the 
parallel  portion,  which  adds  to  the  cutting  qualities  of  the 
tool.  The  regular  relief  in  tho  angle  is  also  maintained  in  the 
chamfered  portion. 


ion  is  Back  Tapered,  the  Back  Taper  being  shown  Exaggerated 

morcial  taper  tap.  The  relief  shown  in  Fig.  1  is,  how- 
ever, the  most  commonly  used,  probably  because  the  subject 
has  never  been  thoroughly  investigated.  An  analysis  of  the 
conditions  produced  by  relieving  as  shown  in  Figs.  1  and  14 
will  indicate  that  the  tap  in  Fig.  14  presents  a  more  even 
relief  throughout,  after  repeated  grindings. 

Taps  having'  One  Portion  of  the  Thread  Tapered  and  Another 

Portion  Straight 

As  will  be  seen  from  Fig.  15,  taps  of  this  kind    (machine 

nut  taps,  some  tapper  taps,  die  taps,  etc..)    have  one  portion 

of  the  thread  tapered  both  in  the  angle  and  on  the  outside  of 

the  thread  and  the  other  portion  left  straight,  thus  making  a 
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coinbliialloii  of  a  taper  and  n  straiKlil  tap-  Taps  of  this  style 
are  iiseil  prliielpally  lor  very  exaeliiiK  work,  such  as  the  tap- 
ping ol'  espoelally  loiiK  nuts  or  nuts  made  of  tou^h  or  liard 
niaterhil.  Tliey  an'  also  used  where  a  nicely  threaded  hole  is 
reiiulred,  as  each  lliicad  in  (lie  tapered  portion  taiies  wliat 
nilKht  he  called  a  roiiKhiuK  cut,  until  the  straight  portion  is 
reacJH -i  and  a  (inal  linishinK  toucli  is  Kivcii  to  the  thr(>ad.  An 
ideal  tap  for  this  class  of  work  is  one  in  which  the  tapered 
portion  is  relieved  rif?l>t  from  tlie  cutting  edge,  as  in  a  taper 
tap.  wliile  the  slraiglit  portion  is  relieved  like  a  straiglit  tap, 
with  one-third  of  the  land  concentric  and  two-tliirds  relieved, 
according  to  the  practice  adopted  by  tlie  I'ratt  &  Whitney  Co. 
as  already  described.  It  is  ol)vio>is  tliat  the  production  of 
such  a  tap  by  ordinary  nianufaettiring  methods  would  involve 
considerable  difTiculty. 

Taps  of  this  class  that  liave  been  put  on  the  market  in  the 
past  are,  in  some  cases,  relieved  on  the  tapered  part,  while 
the  straight  portion  is  not  relieved.  In  other  cases,  tlie  tapered 
portion  is  relieved  both  in  the  angle  and  on  the  outside  of  the 
thread,  and  the  relief  is  then  continued  with  the  same  taper 
into  the  straight  part  until  the  relieving  tool  runs  out  because 
it  has  nothing  more  to  cut,  as  shown  by  the  line  XY  in  Fig. 
15.  The  relief  tlius  given  to  some  of  the  threads  in  tlie 
straight  portion  is  similar  to  that  indicated  in  Pig.  13,  al- 
though it  is  obvious  that  the  proportion  between  the  concentric 
and  relieved  parts  of  tlie  land  varies  until  the  relief,  whicli 
is  maximum  at  point  A,  gradually  decreases  to  no  relief  at 
all  at  point  I).  A  tap  relieved  In  this  manner  and  threaded 
with  a  back  taper  on  the  straight  portion  presents  a  tool 
which,  so  far  as  relief  is  concerned,  leaves  very  little  to  be 
desired.  Tlie  back  taper  in  the  illustrations  is  exaggerated, 
the  amount  in  practice  being  so  small  that  it  would  not  be 
visible  in  an  illustration. 

PLANING   GIB-TAPERS 

When  planing  castings  for  the  tables  of  the  Blanchard 
vertical  surface  grinding  machines,  the  Blancliard  Machine 
Co.,  Cambridge,  Mass.,  employs  a  labor-saving  kink  for  re- 
setting the  work  for  the  gib-tapers.  As  illustrated  in  Pig.  1, 
these  table  castings  are  mounted  on  the  planer  platen  in  a 
string  of  five.  They  are  set  up  in  the  usual  way  for  the 
straight  planing,  except  that  beneath  the  right-hand  project- 
ing side  of  each  casting  is  mounted  a  special  angle  block, 
the  end  of  one  of  whicli  may  be  seen  outlined  at  the  riglit- 
liand  lower  corner  of  the  planer  table  in   Fig.   1.     A  better 


Fig.  1.     Planing  the   Tables  for   Blanchard   Vertical  Surface   Grinders 

idea  of  this  block  may  be  obtained  from  the  line  illustration 
Fig.  2,  where  one  of  the  castings  is  shown  at  A,  with  its 
corresponding  tapered  block  B  clamped  to  the  planer  table 
C.  It  should  be  especially  noticed  that  angle  block  B  does 
not  in  any  way  touch  casting  A  while  the  straight  planing 
is  being  done;  and  the  tapered  edge  of  the  block  is  fully  an 
inch  away  from  the  outside  edge  D  of  the  work  during  this 
operation,  allowing  the  planer  tool   plenty  of  room  to  work 


on  the  edge.  Kdges  /v',  which  are  to  be  tapered,  arc;  not 
l)laiie(l  at  this  operation,  but  the  other  planing  on  the  cast- 
ing is  all  done  at  this  setting. 

After  the  straight  planing  has  been  completed,  the  clamp- 
ing straps,  one  of  which  is  shown  at  the  end  of  the  string 
of  work  in  l'"ig,  1,  arc  loos(>ned  slightly,  and  the  castings 
moved  to  the  riglil,  over  the  intervening  Inch  to  bring  their 
right-hand    edges   D    in    conjunction    with    the    tapered    sides 


Fig-.  2.     One   of   the    Grinder   Tables   on  the   Planer,    showing  the   Blocks   used 
for  the  Gib-taper  Planing 

of  angle  blocks  B.  Paper  "feelers"  are  employed  in  locating 
the  work  against  the  inclined  faces  of  the  blocks,  and  one  of 
these  strips  shows  in  Fig.  1.  This  of  course  throws  the  op- 
posite edges  of  the  castings  out  of  line  the  exact  amount  of 
the  taper  in  the  angle  block.  The  straps  are  then  re-tightened 
and  the  final  cut  taken  along  the  left-hand  edges  E  of  the 
tables,  forming  the  necessary  taper  for  the  gibs  that  are  to 
work  in  conjunction  with  tliese  sides.  C.  L.  L. 


GERMAN  MACHINE  INDUSTRY 

In  a  recent  consular  report  some  interesting  statistical 
figures  are  given  relating  to  the  rapid  development  of  the 
German  machine  industry.  In  1882,  the  number  of  persons 
engaged  in  the  machine  and  allied  trades  in  Germany  was 
356,000.  In  1895,  it  was  582,000,  and  in  1907,  1,120,000.  Since 
1907,  the  increase  is  stated  to  be  at  a  still  more  rapid  rate 
than  during  the  twelve  years  previous.  A  further  evidence 
of  the  importance  of  German  machine  and  electrical  In- 
dustries is  given  in  the  fact  that  in  1912  tlie  exports  of  all 
classes  of  machinery  exceeded  in  value  $250,000,000,  as  com- 
pared with  $90,900,000  in  1900.  German  imports  of  ma- 
chinery show  a  relative  decrease.  In  1900,  they  amounted 
to  $35,200,000;  in  1907,  $36,700,000,  and  in  1912,  to  $30,700,000. 
The  only  classes  of  machinery  which  at  the  present  time  are 
imported  are  American  machine  tools,  shoe  machinery,  har- 
vesting machinery,  computing  machines,  sewing  machines 
and  cash  registers,  and  English  textile  machinery.  A  relative- 
ly small  number  of  automobiles  are  imported  from  France. 

Referring  specifically  to  metal-working  machinery,  the  con- 
sular report  states  that  the  imports  in  1907  had  a  value  of 
$2,262,000  and  in  1912  of  $145,000,  while  the  exports  both 
years  exceeded  $15,000,000.  The  exports  of  metal-working 
machinery  go  chiefly  to  Russia,  Austria-Hungary,  France  and 
Italy.  With  relation  to  the  world's  trade  in  machinery  and 
electrical  apparatus,  the  three  principal  exporting  countries 
are  Germany,  the  United  States  and  England,  their  impor- 
tance, considered  on  the  basis  of  the  value  of  the  exports, 
being  in  the  order  mentioned. 
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DESIGN  AND  CONSTRUCTION  OK  LATHE  AND  BORING  MILL  EQUIPMENT  FOR  TAPER  WORK 


BY   ALBERT  A.  DOWD* 


The  proposition  of  accurately  machining  male  and  female 
tapered  surfaces  is  one  of  almost  daily  occurrence  in  every 
factory,  while  the  tapers  required  are  of  every  degree  of 
inclination.  The  materials  on  which  the  work  is  to  be  done 
are  also  varied,  both  in  their  general  form  and  in  their  com- 
position, ranging  from  steel  or  brass  bar  stock  of  small  di- 
ameter to  cast  iron  or  steel  castings  of  great  size.  Conditions 
governing  the  work  are  widely  different,  as  the  number  of 
pieces  needed  obviously  makes  a  difference  in  the  method  of 
handling.  When  only  one  or  two  arc  required,  and  the  size 
of  the  work  is  not  prohibitive,  the  engine  lathe  is  most  fre- 
(juently  used,  several  well-known  methods  of  generating  the 
taper  being  po.ssible  on  this  machine,  viz.,  setting  over  the 
tailstock  to  the  correct  angle,  when  the  work  is  of  such  a 
nature  that  it  may  be  held  on  centers;  using  the  compound 
rest  with  hand  feed;  and  using  the  taper  attachment  with 
which  nearly  all  modern  lathes  are  equipped  and  which  is 
too  well  known  to  need  description.  There  are  also  occa- 
sional instances  where  the  lathe  may  be  used  for  manufac- 
turing work  of  this  kind  in  large  quantities,  by  means  of 
special  attachments,  although  this  is  usually  applicable  to 
conditions  requiring  no  other  machining  operations  except 
the  taper.  As  a  general  thing  when  the  number  of  pieces  is 
sufficiently    large   to   warrant   it,   the   work   is   performed   on 
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These  tools  are  in  many  instances  patented,  and  may  be  pur- 
chased of  the  manufacturers.  Obviously  there  are  such  a 
number  of  these  that  it  is  out  of  the  question  to  attempt  to 
describe  each  one.  Detailed  information  may  be  easily  ob- 
tained on  request. 

Method  of  Finishing  a  Taper  Hole  without  Generating: 
the  Taper 

Before    taking    up    the    subject    of    generating    devices    for 
taper  work,  let  us  first  consider  a  method  much  used  in  tur- 


Fig.   1.     Typical  Boring  Tools  and  Reamers  for  Taper  Holes 

the  horizontal  screw  machine  or  turret  lathe,  the  vertical 
turret  lathe  or  the  vertical  boring  mill.  Many  ingenious 
schemes  for  generating  tapers  on  these  machines  have  been 
devised,  the  construction  of  a  number  of  which  will  be  de- 
scribed and  illustrated  in  this  article. 

Taper  Turning-  Devices  for  Bar  Stock 
On  turret  lathes  or  screw  machines  equipped  for  bar  work, 
there   are   various   devices   for   turning  a  taper   on    the   bar. 


84    Washington    Terrace.    Bridgeport,    Conn. 


Fig.    2.     Engine  Lathe   Attachment   for  turning  Bevels 

ret  lathe  practice  and  one  which  may  be  depended  upon  to 
give  very  satisfactory  results,  when  absolute  accuracy  is  not 
essential.  When  the  tools  are  properly  taken  care  of,  good 
commercial  work  may  be  turned  out  by  means  of  the  tooling 
shown  in  Fig.  1.  It  will  be  noted  that  all  the  tools  used, 
are  piloted  in  a  bushing  located  in  the  chuck.  The  first  tool 
used,  shown  at  A,  is  a  plain  boring  bar  which  serves  to  rough- 
bore  the  hole,  thereby  producing  an  approximately  true  gen- 
erated straight  hole.  The  second  tool  B.  is  a  finish-boring 
bar  which  brings  the  hole  to  about  the  required  size  for  the 
small  end  of  the  taper.  The  next  tool  C.  is  a  roughing  taper 
step  reamer  which  removes  the  larger  part  of  the  stock  left 
in  the  hole,  and  leaves  the  work  in  the  form  of  a  series  of 
grooves  or  steps  with  the  angle  of  the  correct  inclination.  A 
roughing  taper  reamer  1)  is  next  used  in  a  holder  so  made 
that  the  rear  end  of  the  reamer  will  float.  It  will  be  noted 
that  this  reamer  is  straight  fluted  but  that  a  left-hand  spiral 
groove  with  about  %  inch  lead  is  cut  the  entire  length  of 
the  tool.  This  serves  to  break  the  chip  and  makes  for  much 
easier  cutting,  also  having  a  tendency  to  prevent  pulling  in. 
The  hole  is  sized  with  another  reamer  of  the  floating  type  E 
which  may  be  either  straight-fluted  or  made  with  a  left-hand 
spiral  of  five  to  seven  degrees,  depending  on  the  angle  of  the 
taper.  The  method  shown  here  will  not  give  as  accurate 
results  as  may  be  obtained  by  generating  the  taper,  but  the 
sizing  of  the  hole  may  be  kept  very  nearly  correct  with  little 
trouble,  although  slight  variations  in  concentricity  are  bound 
to  occur.  One  of  the  greatest  objections  to  this  manner  of 
handling  taper  work  is  that  the  operator  does  not  keep  his 
tools  up  properly,  and  by  being  careless  in  regard  to  this 
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mat  tor,  lie  Iraves  tlu'  rciuiifrs  to  do  tlic  uiosl  of  tli<>  work 
and  the  ri'sults  aro  tlu'rcl'oro  disastrous  on  account  of  tli(3 
unc(|ual  wear  on  the  rcumer. 

Taper  Attiichment  for  ProduclnK-  ii  Uonlciil  Surfiice  on 
tht<  EnK'lnw  Ijiitlie 
Fig.  2  shows  an  attachment  (ittcd   to  the  engine  latho  for 
the  purpose  of  producing  the  proper  angle  C  on  the  head 


Fig.  3.     Taper    Attachment    for    Small   Hand   Screw    Machines 

casting  A.     In  this  case  the  work  is  held  in  special  jaws  B 
which  grip  the  interior  of  the  casting  as  shown  in  the  upper 


//  was  planed  on  its  undi'r  side  to  lit  the  inner  ways  of  tlu 
lathe  and  was  claniiicd  in  position  by  means  of  straps  not 
shown.  Two  steel  plates  K  and  //  act  as  guides  by  which  the 
I)roper  taper  Is  formed.  These  plates  aro  hardened  and  the 
edges  of  the  slot  were  ground  parallel  after  assembling,  to 
insure  accuracy.  A  bracket  F,  fastened  to  the  cross-slide, 
carries  a  pivoted  stoel  block  6'  which  travels  in  the  slot, 
thereby  controlling  the  movement  of  the  carriage,  and  pro- 
ducing the  desired  taper.  An  oiler  M  acts  as  a  gentle  ro- 
minder  that  surfaces  subject  to  friction  are  in  occasional 
need  of  lubrication.  The  inner  surface  of  casting  A  was 
machined  on  the  same  lathe  in  another  setting,  another  set 
of  forming  plates  being  applied  to  the  casting  11  to  produce 
the  required  taper.  This  method  of  handling  gave  very  sat- 
isfactory results. 

Taper  Attachment  for  a  Small  Hand  Screw  Machine 

A  small  brass  cock,  shown  at  A  in  Fig.  3  is  a  good  example 

of  an   outside  generated  taper.     The  stem  of  the  cock  B  is 

held  in  the  special  jaws  C  of  a  two-jawt;d  chuck  U,  this  being 

obviously  screwed  to  the  spindle  of  a  small  hand  screw  ma- 


Fig.  4.     Attachment  fcr  generating  Small  Taper  Hole  in  a 
Motorcycle  Flywheel 

part   of   the   illustration.      The    cross-slide   is    equipped    with 
a  special  tool-block  D  in  which  the  tool  E  is  held.    The  casting 


Fig.  5.     Turret  Lathe  Taper  Attachment  for  machining  the  End  of  an 
Automobile  Engine  Piston 

chine.  The  taper  turning  attachment  is  entirely  self-con- 
tained, and  indexes  with  the  turret.  The  entire  attachment 
is  made  of  steel  with  a  shank  S  which  fits  the  turret  hole. 
The  body  E  is  carefully  fitted  on  its  under  side  to  obtain  a 
bearing  on  the  steel  block  Q  which  is  fastened  to  the  cross- 
slide.  This  support  is  of  considerable  help  in  taking  up  vi 
bration  and  thereby  preventing  chatter.  The  slide  F  fits  a 
slot  in  the  fixture  which  has  been  planed  tc  the  proper  taper 
and  the  gib  K  acts  as  a  take-up  for  wear.  The  cutting  tool  G 
is  of  rectangular  section  and  accurately  fits  a  slot  in  the 
front  end  of  the  taper  slide.  The  headless  set-screw  H  as- 
sists in  setting  the  cut  to  obtain  the  proper  diameter.  A 
rack  L  is  cut  along  one  side  of  tlie  slide  and  meshes  with 
the  pinion  TV,  the  shank  P  of  which  runs  up  through  the  body 
of  the  fixture  and  is  operated  by  the  lever  0.  A  cover  plate  R 
is  carefully  fitted  and  keeps  the  parts  in  position.  Tools  of 
this  type  are  much  used  on  small  brass  work  and  the  work 
accomplished  by  them  is  excellent  where  very  little  stock  is 
to  be  removed.  They  are  built  to  generate  a  certain  specified 
taper  and  can  be  used  for  no  other. 
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Attachment  for  Generatintr  Small  Taper  Hole  in  a 
Motorcycle  Flywheel 
The  rather  complicated  little  attachment  shown  in  Fig.  4 
was  built  for  a  final  finishing  cut  in  the  taper  hole  D  of  the 
motorcycle  flywheel  A.  In  spite  of  the  fact  that  the  attach- 
ment itself  is  inclined  toward  multiplicity  of  moving  parts, 
its  action  was  so  satisfactory  that  a  duplicate  order  was  re- 
ceived a  few  months  after  the  original  tool  had  been  built. 
It  will  be  noted  that  the  jaws  B  of  the  three-jawed  chuck  C 
grip  the  work  on  the  inside  of  the  flange,  and  hold  it  far 
enough  away  from  the  chuck  to  permit  back  cutting  on  the 
hub  and  flange,  thereby  permitting  the  work  to  be  finished 
in  one  setting.  The  body  of  the  attachmont  E  is  made  from  a 
piece  of  round  steel  stock  beveled  on  the  front  end  and  with 
the  shank  F  turned  at  its  rear  end  to  the  proper  diameter  to 
fit  the  turret  hole.  The  taper  slide  G  fits  an  angular  slot  cut 
in  the  body  of  the  attachment  and  is  reamed  at  its  front 
end  to  receive  the  shank  of  the  cutting  tool  N.  This  tool  is 
forged  to  the  shape  shown  and  is  carefully  ground  to  gage. 
As  the  amount  of  metal  which  this  tool  removes  is  very 
slight,  it  requires  regrinding  only  at  long  intervals.  A 
headless  set-screw  T  secures  it  in  position.  The  bell-crank  K 
is  pivoted  at  M  and  the  hardened  steel  rollers  L  and  U  are 
located  at  the  two  ends.  The  roller  at  the  forward  end 
operates  the  slide  by  its  action  in  the  slot  H,  while  the  roller 
at  the  other  end  enters  another  slot  0  in  the  operating  pin  P. 
A  teat  screw  V  enters  the  spline  W  cut  in  the  under  side  of 
the  operating  pin,  thereby  preventing  it  from  turning.     The 
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Fig.  6.     Adjustable   Cut-off   Slide   Attachment 

small  knurled  handwheel  B  contains  a  little  finger  handle  S 
which  is  used  to  revolve  the  screw  Q.  The  rod  P  is  tapped 
out  to  receive  this  screw,  and  obviously  is  moved  forward 
or  backward  by  its  action,  the  motion  being  carried  forward 
through  the  bell-crank  to  the  operating  slide. 

,  Turret  Lathe  Taper  Attachment  for  the  End  of  an  Auto  Piston 
The  automobile  piston  shown  at  A  in  Fig.  5  has  been  fin- 
ished on  the  outside  but  the  end  has  not  been  formed  to  the 
required  taper.  It  is  held  in  a  special  spring  chuck  B  which 
is  closed  in  on  the  end  by  the  tapered  screw  collar  C.  In 
this  instance  there  were  several  conical  headed  pistons  to  be 
taken  care  of,  the  angle  of  the  cone  varying  slightly  in  each 


case.  The  turret  lathe  selected  for  use  in  this  operation  was 
of  a  standard  make,  and  the  longitudinal  movement  of  the 
cut-off  slide  was  controlled  by  the  screw  li  engaged  with  the 
nut  V  on  the  under  side  of  the  slide.  This  screw  was 
operated  by  a  handwheel  and  was  not  coupled  up  with  the 
feed  mechanism.  It  was  used  principally  to  move  the  slide 
back  and  forth  along  the  ways  to  any  desired  location.  It 
will  be  seen  that  in  this  instance  any  sort  of  floating  action 
in  a  longitudinal  direction  was  out  of  the  question  and  it  was 
therefore  necessary  to  design  a  special  tool  block  D  having 
a  dovetail  slide  F  and  an  extension  H,  at  the  end  of  which 


Taper  Attachment  for  machining  a  Bevel  Pinion 


the  hardened  and  ground  steel  block  L  was  located,  pivoting 
on  the  screw  pin  K.  A  swivel  block  containing  two  parallel 
plates  N  and  M  may  be  swung  on  the  shouldered  screw  U, 
to  suit  the  various  angles.  The  curved  slot  S  permits  the 
necessary  movement,  while  the  binder  T  secures  it  firmly. 
The  swivel  is  mounted  on  the  bracket  0,  which  is  gibbed  to 
the  ways  in  such  a  way  that  it  may  be  moved  to  any  desired 
location.  When  the  attachment  is  used  the  cut-off  slide  cross 
feed  is  thrown  into  gear  and  the  angularity  of  the  swivel 
block  determines  the  movement  of  the  tool  E.  As  a  point  in 
design,  attention  is  called  to  the  way  in  which  the  tool  block 
is  carried  over  the  edge  of  the  slide  at  P,  for  the  purpose  of 
obtaining  rigidity  and  preventing  any  chance  of  side  slip. 
The  writer  knows  of  a  number  of  instances  where  attach- 
ments of  this  kind  have  been  used  with  very  gratifying 
results. 

Swivel  Cut-off  Slide  Attachment 

The  bevel  gear  shown  at  B  in  Fig.  6  is  held  in  the  three- 
jawed  chuck  at  C,  by  means  of  soft  jaws,  and  the  tools  M  and 
N  are  used  for  roughing  and  finishing  the  face  of  the  gear, 
the  spacing  of  the  tools  being  such  that  the  finishing  tool 
takes  up  the  work  as  soon  as  the  roughing  tool  has  completed 
its  cut.     This  entire  mechanism  is  special. 

The  carriage  S  is  gibbed  to  the  ways  in  the  usual  manner 
and  upon  this  carriage  is  mounted  the  swivel  slide  arrange- 
ment D.  This  slide  may  be  swung  to  any  angle  within  its 
range  and  securely  fastened.  It  will  be  noted  that  the  feed- 
screw P  meshes  with  the  wormwheel  Q,  and  the  movement  is 
transferred  through  the  spur  gears  T  and  /;  to  the  shaft  E. 
At  the  inner  end  of  this  shaft  the  pinion  G  meshes  with  the 
bevel  gear  //  on  the  upper  end  of  which  is  the  spur  gear  F. 
This  spur  gear  engages  the  rack  E  cut  along  the  inner  side 
of  the  slide,  thus  giving  the  necessary  feed  movement.     The 
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tool  block  L  Is  held  in  pliicf  by  screws  wliicli  i);iss  dou  n 
through  11  into  steel  shoes  in  the  T-slots  O.  'I'ho  operation 
of  this  mechanism  is  so  apparent  thai  no  (u)mment  is 
necessary. 

Taper  Atlachmenl  for  a  Bevel  Pinion 
The  bevel  pinion  A'  shown  in  the  lower  portion  of  the 
illustration  Fig.  7  has  been  bored  with  a  taper  hole  and  the 
back  side  faced  in  a  previous  operation.  A  keyway  1'  has 
also  been  cut  for  driving  purposes.  The  equipment  shown 
was  designed  for  a  large  factory  manufacturing  bevel  gears 
and  pinions  and  the  taper  turning  device  shown  is  so  ar- 
ranged that  it  may  be  used  for  a  variety  of  angles.  A  number 
of  taper  bars  such  as  that  shown  in  detail  in  the  upper  part 
of  the  illustration,  were  made  to  suit  the  different  conditions. 
The  spindle  nose-piece  W  contains  a  tool-steel  arbor 
pilot  supported  at  V  in  the  fixture  bushing.  The  nut  Z  is 
simply  used  to  release  the  work  after  the  machining  opera- 
tion has  been  performed.  A  cast-iron  adapter  L  is  screwed 
to  the  turret  face,  and  on  tliis  is  mounted  the  body  of  the 
fixture  M.  The  cutting  tool  B  is  held  in  the  sliding  tool 
block  A,  whicli  is  scraped  to  a  nice  sliding  fit,  and  lias  a 
taper  gib  provided  for  adjustment.  A  tool-steel  block  F  is 
pivoted  to  the  back  of  the  slide  on  the  pin  G,  allowing  it  to 
adapt  itself  to  the  angle  cut  on  the  taper  bar.  Referring  to 
the  upper  view  it  may  be  seen  that  the  plate  S  forms  a  cover 
for  the  open  side  of  the  fixture,  and  tliat  it  contains  the 
long  boss  T  which  holds  the  spring  E.  This  spring  thrusts 
against  the  end  of  the  screw  D.  The  bracliet  C  is  fastened 
to  tlie  top  of  tlie  slide  and  is  tapped  out  to  allow  adjustment 
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Fig.  8.     Exterior  and  Interior  Taper  Turning  Device 

to  the  spring  by  means  of  the  screw.  A  bracket  0  is 
fastened  to  the  spindle  cap  and  contains  a  bronze  bushing 
which  acts  as  a  guide  for  the  pilot  N.  The  stop  screw  P 
is  used  for  longitudinal  adjustment  of  the  taper  bar  H.  The 
lever  E  is  used  to  force  the  taper  bar  forward  by  means  of 
the  rocker  J.  The  stud  Q  is  slotted  to  receive  the  forward 
end  of  the  taper  bar,  and  when  this  has  been  brought  forward 
by  the  lever  until  it  strikes  the  end  of  the  screw  P  the  binder 
lever  R  prevents  any  backward  movement  of  the  bar.  The 
adaptability  of  this  attachment  for  various  tapers  is  one  of 


the  good  points  of  it.s  design   and  th(!   results  obtained  by   its 
usc>  arc;  rapid  and  thoroughly  satisfactory. 

Exterior  and  Interior  Taper  Turnlnn-  Device 
The  device  shown  in  Fig.  8  is  adepted  for  use  on  a  turret 
lathe  having  a  flat  surface  instead  of  the  usual  box-shaped 
construction.  A  taper  bar  is  used  in  this  instance  also,  which 
is  cut  away  at  M  to  the  desired  taper.  The;  attachment  may 
be  arranged  for  either  inside  or  outside  tapers,  but  it  is 
shown  in   this  instance  at  work  on  the  clutch   taper  of  the 
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Fig.  9.     Attachments  for  Vertical  Turret  Lathe  and  Vertical  Boring  Mill 

piece  A,  this  being  held  by  the  inside  in  the  chuck  jaws  B. 
The  bed  or  body  of  the  fixture  K  is  fastened  to  the  face  of 
the  turret  and  is  dovetailed  to  receive  the  slide  H.  A  lug  S 
on  the  under  side  of  this  slide  receives  the  thrust  of  the 
spring  R  (shown  in  the  end  view  section).  A  screw  P  forms 
an  adjustment  for  the  compression  of  this  spring  through  the 
collar  Q  which  is  made  removable  and  can  be  transferred  to 
the  other  end  of  the  rod  at  X,  when  it  is  desired  to  use  the 
attachment  for  outside  tapers.  The  roll  O  is  fastened  to  the 
slide  and  in  its  contact  with  the  taper  bar  produces  the  re- 
quired taper.  The  tool-holder  TJ  is  split  along  the  side  at  F 
and  is  bored  at  E  to  receive  the  shank  of  the  tool  bar  D. 
The  binder  screw  G  is  used  for  clamping.  A  cast-iron  cover 
plate  L  is  fitted  so  that  the  pads  shown  on  its  under  side 
allow  free  movement  to  the  passage  of  the  bar.  The  bracket 
N  is  fastened  to  a  pad  on  the  side  of  the  bed  and  is  cut  away 
at  the  top  to  the  proper  height  so  that  the  taper  bar  M  will 
rest  upon  it.  It  is  clamped  in  position  by  the  binder  shown, 
in  order  to  prevent  any  chance  for  retrograde  action.  This 
attachment  has  been  very  successful  and  is  adapted  to  a  wide 
range  of  casting  work. 

Attachments  for  Vertical  Turret  Lathe  and  Vertical 
Boring-  Mill 

Fig.  9  shows  the  simplest  of  conditions  which  are  met  with 
in  vertical  turret  lathe  practice,  and  the  method  of  handling 
requires  no  special  attachments,  the  swivel  slide  of  the  main 
head  being  sufficient  to  take  care  of  the  taper  boring,  the 
hole  being  finally  reamed  to  size  by  a  floating  taper  reamer. 
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The  work  A  is  a  cast-iron  liub  and  it  is  held  In  the  special 
jaws  B.  The  work  is  centered  by  the  steel  inserted  Jaws  D 
and  the  set-screws  C  are  simply  used  to  prevent  vibration. 
The  roughing  bar  E  is  first  used  to  generate  the  taper  and  it 
is  followed  by  the  finishing  bar  F.  Then  the  rough-  and 
finish-facing  tools  G  and  //  face  the  work,  after  which  the 
floating  taper  reamer  K  is  used  to  size  the  hole.  It  will  be 
noted  that  the  upper  end  of  the  reamer  is  flatted  and  enters  a 
slot  in  the  holder  J,  the  pin  M  acting  as  a  driver  and  the  slot 
L  allowing  lateral  movement. 

Special  Gearing-  used  to  produce  Tapers 
The  arrangement  shown  in  Fig.  10  is  not  adapted  to  all 
conditions  but  may  be  used  when  the  required  angle  is  not 
too  acute  to  permit  the  use  of  the  proper  gear  ratio.  A  piece 
of  work  such  as  that  shown  at  A  may  bo  handled  to  advan- 
tage by  this  method. 

The  strap  L  is  slotted  at  ^1/  to  receive  the  stud  S,  which 
acts  as  a  support  for  the  idle  spur  gear  N.  The  lower  spur 
gear  0  is  keyed  to  the  shaft,  while  the  upper  gear  P  is  thrown 
into  use  by  the  clutch  mechanism  Q,  by  the  action  of  the 
knurled  screw  R.     Obviously  the  gear  ratios  between  P  and 


Fig.   10.     Illustrating:  Use  of  Vertical  and  Horizontal  Feed 
Combination  to  produce  Tapers 

O  must  be  so  proportioned  that  the  combination  of  the  hori- 
zontal and  vertical  feed  movements  will  produce  the  required 
angle.  Attention  is  called  to  the  fact  that  the  power  feed 
worm  H  is  thrown  into  mesh  with  the  gear  J  on  tlie  hori- 
zontal feed-screw  O  when  the  attachment  is  to  be  used,  but  it 
will  be  seen  that  the  operation  of  the  feed  works  is  not  dis- 
turbed by  the  arrangement  shown,  the  gear  P  running  idle 
unless  the  clutch  is  thrown  in. 

The  work  A  in  the  instance  shown  is  held  by  straps  C  on 
the  special  fixture  body  B.  The  tool  D  is  held  in  the  tool- 
holder  />'  and  follows  the  angle  generated  by  the  gearing. 
When  it  is  required  to  produce  an  angle  such  that  spur 
gearing  cannot  be  obtained  to  give  the  exact  taper,  the  near- 
est gears  obtainable  may  be  used,  and  the  swivel  slide  of  the 
main  head  can  be  set  over  to  compensate  for  the  variation 
in  the  gearing. 

Iidakeshlft  Taper  Arrang-ement  for  a  Rush  Job  on  the 
Vertical  Turret  Lathe 

Fig.  11  shows  a  method  of  setting  up  a  vertical  turret  lathe 
for   a   rush   job,    consisting   of   a    few    cast-iron    male   clutch 


members  shown  at  A.  The  work  is  held  by  the  jaws  B  on 
the  inside  of  the  rim  and  the  tool  C  is  held  in  the  side  head 
turret.  A  steel  plate  F  cut  to  the  required  taper  is  hold  in 
the  toolpost  G  in  the  main  head  turret.  A  roll  holder  D  is 
fastened  in  the  upper  side  of  the  side  head  turret  and  the 
roller  E  comes  in  contact  with  the  tapered  plate  and  thereby 
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Fig.   11. 


Makeshift   Taper   Arrangement   for   Emergency   Vertical 
Turret  Latho  Work 


controls  the  movement  of  the  tool.  A  (lat  angular  sweep 
tool  H  is  used  for  finishing  the  work.  In  using  this  ar- 
rangement it  is  only  necessary  to  lock  the  main  head  turret 
in  the  proper  position  and  bring  the  roll  E  against  the  form- 
ing plate.    After  this  the  down  feed  of  the  side  head  is  thrown 
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Fig.   12.     Emergency  Taper  Attachment  for  Vertical  Turret  Latho  Work 

in  and  the  roll  crowded  against  the  plate  by  the  trans- 
verse feed  crank  on  the  apron.  This  method  is  very  good 
for  a  short  job  and  the  machine  may  be  quickly  set  up. 
Several  roll  holders  of  this  kind  will  be  found  useful 
adjuncts  to  the  tool  equipment  of  the  vertical  turret  lathe. 
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Anoulier  Miikoahlft  Tiijier  Arrniitremonl 
AiiolliBi-  iiistniico  of  a  short  rush  job  Is  shown  In  Fig.   12, 
the  work  A  in  this  instance  being  held  by  the  Inside  In  the 


Tig,   13.     Taper    Attachment    for    crowning    Tools 

chuck  jaws  B.    The  tool  C  is  held  in  the  side  head  turret  and 
is  forced  down  the  angle  by  the  contact  of  the  angular  plate 


main  licad  turret.  Wlicii  lliis  arraiiK'TiU'iit  is  used  tlu;  traus- 
vor.se  feed  of  the  side  licad  is  tlirown  in  and  tlic  plate  D 
crowded  against  [he  roll  by  means  of  the  vertical  feed  crank 
on  the  .side  head  apron,  it  will  bo  readily  und('rstood  that 
Ibis  arrangement  and  that  shown  in  Fig.  11  are  not  to  be 
considered  in  the  light  of  attacliments  for  taper  turning,  but 
lliey  are  given  as  instances  of  methods  which  may  bo  used 
lor  short  jobs,  where  no  taper  attachment  is  available.  It  is 
evident  that  these  methods  tie  up  the  main  head  and  prevent 
i(s  use  for  cutting  purposes  while  the  taper  is  being  formed. 
As  this  naturally  increases  the  cutting  time  nocsssary  to 
produce  the  work,  the  use  of  such  an  arrangement  is  advised 
only  in  cases  where  a  few  pieces  are  to  be  machined. 

Anarular  Taper  Attachment  for  Crowning'  Pulleys 
Fig.  13  is  an  arrangement  which  is  used  where  a  double 
angle  is  required,  such  as  the  crowned  portion  of  the  pulley  A. 
In  this  case  a  set  of  special  jaws  B  grip  the  work  on  the  in- 
side bead  in  the  V-shape  part  of  the  jaw.  The  movement  of 
the  tool  C  is  controlled  by  the  forming  plate  E,  which  is  cut 
to   produce   the   angular   movement   required.     This   plate   is 


Fig.   14.     Vertical  Side  Head  Forming  Attachment  for  the  BuUard 
Vertical  Turret  Lathe 

D  with  the  roll  E.     The  shank  F  which  holds  this  roll  is 
secured  in  the  tool-holder  O,  in  one  of  the  side  holes  in  the 


Fig.  15.     Taper    Turning   Attachment   for   the    BuUard   Vertical   Turret   Lathe 

fastened  at  each  end  to  tlie  bars  F  and  L,  and  these  bars  are, 
in  turn,  secured  in  the  upper  and  lower  brackets  K  and  M. 
The  upper  boss  G  is  split  and  the  binding  screw  H  pinches 
the  bar  and  holds  it  in  the  desired  position  vertically.  The 
arrangement  of  the  lower  bracket  is  on  the  same  principle. 
Both  the  upper  and  lower  brackets  are  fastened  to  pads  on 
the  bed  of  the  machine.  When  this  attachment  is  used  the 
T-slot  D  is  cut  along  the  entire  length  of  the  side  head  slide 
so  that  the  T-stud  0  which  carries  the  roller  N,  may  be  ad- 
justed so  that  various  diameters  can  be  machined.  This 
attachment  is  very  satisfactory  for  work  of  this  nature. 

Swivel  Side  Head  Forming'  Attachment  for  the  Vertical 
Turret  Lathe 
Fig.  14  represents  an  attachment  made  by  the  Bullard 
Machine  Tool  Co.,  Bridgeport,  Conn.,  for  the  Bullard  turret 
lathe.  The  work  shown  in  this  instance  at  A  is  a  large  bevel 
gear  which  is  held  by  tlie  previously  bored  interior  surface 
in  the  soft  jaws  B.  The  tool  C,  in  its  angular  movement  is 
controlled  by  the  inclination  of  the  slot  D  in  the  circular 
swivel  plate.     This  plate  is  graduated  in  degrees  around  its 
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upper  edge  so  that  any  angle  may  be  easily  obtained.  The 
clamps  /•'  and  O  secure  it  in  position  after  the  setting  has 
been  made.  The  disk  containing  the  slot  is  mounted  on  the 
plate  H  which  is  of  circular  section  at  the  center  to  allow 
free  access  to  the  roll  and  block  E.  As  in  the  previous  in- 
stance a  T-slot  L  is  cut  along  the  entire  length  of  the  side 
head  slide,  thereby  permitting  various  diameters  to  be  ma- 
chined. The  bars  O  and  P  are  secured  in  the  brackets  K 
and  Q  by  the  binders  N  and  M,  these  brackets  being  secured 
to  the  bed  of  the  machine.  This  attachment  is  adapted  and 
may  be  used  for  many  varieties  of  work  and  the  rcsult.s 
obtained  are  uniformly  satisfactory. 

Another  Taper  Turning-  Device  for  the  Vertical  Turret  Lathe 
The  device  shown  in  Fig.  15  is  also  made  by  the  Bullard 
Machine  Tool  Co.,  and  is  adapted  to  both  angular  and  formed 
work,  and  therefore  is  more  comprehensive  in  its  uses  than 
that  shown  in  Fig.  14.  The  piece  A,  held  in  the  soft  jaws 
B,  is  the  same  as  that  previously  shown.  The  principles  in 
the  design  of  this  attachment  are  just  opposite  to  those  of  the 
other,  for  in  this  case  the  roller  P  is  located  in  the  slotted 
plate  and  may  be  quickly  removed  through  either  of  the  end 
holes  A',  so  that  the  side  head  may  be  used  for  straight  work 
during  the  same  setting  of  the  piece,  without  much  trouble 
in  preparation.  The  plate  H  is  fastened  to  the  rods  F  and 
a  and  vertical  adjustment  is  obtained  by  sliding  up  or  down. 
The  binding  screws  E  and  T  secure  it  in  the  desired  vertical 
position.  A  T-slot  V  is  cut  along  the  entire  length  of  the 
side  head  slide  and  a  cast  adapting  plate  0  is  secured  in  it 
by  means  of  T-bolts.  The  angular  plate  M  is  screwed  and 
doweled  to  the  adapter.  The  brackets  K  and  L  are  fastened 
to  the  side  head  down  slide  and  are  fitted  to  the  edges  of  the 


the  illustration  but  was  made  somewhat  on  the  principle  of 
a  lathe  feed  shaft  nut  so  that  it  could  be  coupled  and  un- 
coupled rapidly.  A  special  bracket  D  was  fastened  to  the 
rail  to  the  left  of  the  turret  slide  and  the  forming  plate  E 
was  fastened  to  it.  A  special  bracket  O  was  fastened  to  the 
turret  slide  and  served  as  a  support  for  the  roller  t\  In 
use  the  vertical  feed  shaft  //  is  thrown  into  gear  and  the 
turret  allowed  to  float  laterally  as  controlled  by  the  forming 
plate  E.     When  the  other  turret  tools  were  to  be  used,  the 


Fig.  16.      Taper  Attachment  for  a  Vortical  Boring  Mill 

plate  //,  in  order  to  avoid  any  bending  action  which  might 
be  produced  by  the  pressure  against  the  roller  P.  The  brack- 
ets D  and  Q  are  similar  to  those  used  in  the  former  case. 

Taper  Attachment  for  Vertical  Boring:  Mill 
The  work  .1  shown  in  Fig.  16  is  a  male  taper  clutch  mem- 
ber, and  the  machine  upon  which  the  work  is  to  be  done  is 
a  vertical  boring  mill  with  a  turret  head.  The  piece  is  held 
by  the  inside  in  the  jaws  B  and  the  tool  C  forms  the  taper. 
In  order  to  permit  lateral  motion  a  special  nut  was  required 
for  the  horizontal  feed  shaft  K.     This  nut  is  not  shown  in 
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Fig.  17.     Angular  Forming  Attachment  for  a  Vertical  Boring  Mill 

roller  F  was  removed  and  the  horizontal  feed  shaft  nut  re- 
coupled.     The  action  of  this  device  was  very  satisfactory. 

Angular  Forming  Attachment  for  a  Vertical  Boring  Mill 
A  very  acute  angle  was  to  be  produced  on  the  work  shown 
at  A  in  Fig.  17  and  a  vertical  boring  mill  was  used  to  per- 
form the  operation  shown.  The  work  is  held  by  the  outside 
by  the  special  jaws  B;  the  tool  C  is  used  to  perform  the 
work.  Two  brackets  D  and  E  are  bolted  to  the  rails,  one  on 
each  side  of  the  turret  slide  and  the  cast-iron  plate  O  is  used 
to  connect  them  and  form  a  support  for  the  cam  plate  F.  A 
portion  of  the  turret  slide  is  machined  off  to  permit  the 
attachment  of  the  roller  bracket  H.  This  bracket  is  slotted 
with  a  T-slot  and  the  roller  K  mounted  on  a  T-stud  may  be 
readily  adjusted  in  it.  In  using  this  attachment  it  is  only 
necessary  to  throw  in  the  horizontal  feed  shaft  gears  and 
keep  a  downward  pressure  by  hand  on  the  cam  plate  F,  by 
means  of  the  handwheel  on  the  end  of  the  shaft  M. 

The  various  forms  of  taper  attachments  and  devices  which 
have  been  mentioned  in  this  article  cover  nearly  every 
variety  of  work  and  may  be  adapted  to  nearly  any  form  of 
taper  requirements  that  may  be  met  with  in  the  course  of 
general   manufacturing 

•     *     • 

A  "big  voice"  telephone  system  is  being  introduced  in  fac- 
tories and  warehouses  for  locating  employes  and  transmitting 
orders.  The  system  is  also  being  used  for  the  novel  purpose 
of  distributing  music  during  working  hours  or  at  the  noon- 
ings. The  effect  of  music  in  some  trades  is  very  beneficial; 
if  the  work  is  of  a  monotonous  repetitive  nature  it  relieves 
the  tedium,  makes  the  workers  cheerful  and  accelerates  their 
movements,  thus  increasing  production. 
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THE   HEAT-TREATMENT    OF   STEEL 

The  growth  in  common  knowledge  of  improved  scientific 
methods  of  heat-treating  steel  during  the  past  ten  years  has 
been  rapid  and  wide-spread.  The  development  of  the  automo- 
bile, which  requires  superior  materials  for  durability,  has  been 
the  prime  moving  force  in  the  spread  of  better  methods,  and 
the  effect  on  all  branches  of  industry  must  be  beneficial. 

The  papers  on  heat-treating  methods  and  appliances  read 
before  the  October  meeting  of  the  National  Machine  Tool 
Builders'  Association  constitute  a  valuable  symposium,  not- 
withstanding some  differences  of  opinion  expressed.  Ten  years 
ago  a  large  part  of  the  knowledge  now  freely  disseminated 
was  unknown,  and  that  which  was  known  was  carefully 
guarded  in  a  few  of  the  leading  plants  of  the  world. 

Perhaps  one  of  the  greatest  benefits  to  be  derived  from 
exact  knowledge  of  steel  treatment  is  the  banishing  of  super- 
stition. When  men  work  in  the  dark,  doing  things  they  don't 
understand,  to  bring  about  results  that  may  or  may  not  be 
satisfactory,  they  cannot  reason  logically  on  their  business  in 
general.  In  order  to  progress,  a  clear  understanding  of  prin- 
ciples must  be  had,  and  when  that  has  been  acquired,  the 
effect  will  be  noticeable  in  all  branches  of  the  business. 
*     *     * 

MECHANICAL  SECTION  OF  THE  N.  M.  T.  B. 
ASSOCIATION 

When  a  mechanical  section  was  proposed  for  the  National 
Machine  Tool  Builders'  Association,  some  doubt  was  expressed 
as  to  the  expediency  of  devoting  the  time  of  the  convention  to 
the  reading  and  discussion  of  technical  papers.  It  was  thought 
by  some  prominent  members  that  the  profitable  work  of  the 
association  in  convention  lay  rather  in  the  direction  of  har- 
monizing differences  and  bringing  about  understandings  that 
would  result  in  the  betterment  of  the  industry. 

The  last  annual  meeting,  which  was  notable  because  of  the 
presentation  of  six  excellent  papers  on  the  selling,  accounting 
and  metallurgical  sides  of  the  machine  tool  business,  was  un- 
doubtedly made  more  interesting  and  profitable  to  those  mem- 
bers in  attendance  by  the  reading  of  the  papers  than  if  the 
same  time  had  been  devoted  to  strictly  commercial  subjects. 
The  keen  interest  displayed  showed  that  the  members  were 
eager  to  get  the  benefit  of  the  experience  and  opinions  of  those 
who  had  specialized  in  the  lines  which  they  represented. 

It  has  been  contended  that  such  papers  should  properly  be 
presented   before   the   meetings    of   the   American    Society    of 


Muchanical  lOngini'ii's.  ami  \vhil<'  this  iiiay  !)(•  thcori'iically 
true,  prnctlcally  the  nuicliliic  tool  Ijiiildcrs  would  not.  receive 
as  much  l)('iiefit.  'I'lic  large  and  varied  membership  of  the 
A.  K.  M.  10.,  tlie  crowded  programs  and  the  dllTerciit  atmos- 
l)her(!,  would  not  be  conducive!  to  the  free  diHcussioii  of  papers 
peculiarly  of  interest  to  machine  tool  builders. 

We  believe  that  the  National  Machine  Tool  Builders'  Associa- 
tion can  profitably  develop  a  mechanical  section,  and  that  it 
should  do  HO  witli  the  primary  object  of  discussing  principles 
of  design,  details  of  construction  on  which  there  can  be  com- 
mon agreement,  shop  construction,  metallurgical  and  foundry 
practice,  and  similar  subjects.  The  strengthening  of  the  tech- 
nical programs  will  give  greater  interest  to  the  proc'eetlings, 
and  the  publication  of  the  papers  in  the  mechanical  journals 
will  advertise  the  existence  of  the  association  to  the;  manu- 
facturing world.  The  value  of  the  association  to  its  members 
in  some  emergencies  is  its  power  wielded  as  a  unit;  but  to 
have  power  it  must  have  the  prestige  and  influence  that  come 
only  from  work  unselfishly  done. 

*     *     * 

THE   APPRAISAL   OF   MANUFACTURING 
EQUIPMENT 

To  estimate  the  value  of  a  going  manufacturing  concern 
is  a  problem  of  no  little  difficulty.  Hardly  any  f.ro  experts 
will  agree  in  their  valuations.  The  market  price  of  the 
standard  machines  and  tools,  that  is,  those  machine;  and 
accessories  which  can  be  used  without  change  for  other  lines 
of  manufacture  or  for  repair  work,  can  be  estimated  closely 
by  those  in  touch  with  the  demand  for  second-hand  equip- 
ment. But  to  appraise  the  property  of  a  going  concern  on 
the  basis  of  disintegration  and  sale  to  the  highest  bidders  is 
manifestly  to  grossly  underrate  its  actual  value. 

Tool  equipment  that  has  cost  thousands  of  dollars  might 
be  rated  at  its  scrap  value  only,  whereas  its  actual  value  to 
the  concern  might  be  eighty  or  ninety  per  cent  of  the  cost. 
But  all  machines  and  equipment  wear  out  or  become  obsolete 
in  time,  and  a  certain  charge  should  be  made  each  year  to 
provide  for  the  overhead  cost  of  manufacture.  What  these 
charges  shall  be  depends  very  much  on  the  nature  of  the 
business. 

Take,  for  example,  chucks,  jigs  and  fixtures.  Chucks  for 
lathes  and  planers  are  standard  equipment,  useful  in  every 
machine  shop.  To  estimate  their  life  at  twelve  to  fifteen 
years  under  average  conditions  of  use  seems  conservative, 
but  to  extend  the  same  lease  of  life  to  jigs  and  fixtures  is  not. 
The  conditions  existing  in  the  shops  inspected  by  Mr.  Mc- 
Kay whose  article  on  appraisal  of  manufacturing  plants  ap- 
peared in  the  May  number  may  have  given  warrant  for  that 
assumption;  but  plants  devoted  to  other  important  indus- 
tries surely  would  not.  An  expert  who  devotes  his  time 
largely  to  the  appraisal  of  automobile  plants  follows  the 
practice  of  discounting  one-third  yearly  on  all  tools,  jigs, 
fixtures  and  similar  equipment. 

The  automobile  plant,  of  course,  presents  an  extreme  of 
rapidly  changing  conditions.  But  somewhere  between  it  and 
the  conditions  surrounding  the  manufacturer  of  standardized 
machines  lies  a  mean  of  average  life  to  be  reckoned  with  in 
making  appraisals  in  general. 

KEEPING    MACHINERY  IN    GOOD    REPAIR 

One  of  the  dangers  of  punch  press  operation  is  "kicking 
back."  If  the  clutch  pin  slips  or  breaks  at  the  moment  of 
greatest  pressure,  the  ram  may  fly  upward,  reversing  the 
crankshaft,  and  drop  down  again  with  disastrous  effect.  Some 
of  the  safety  devices  provided  for  guarding  the  hands  of 
operators  fail  in  this  emergency,  and  serious  accidents  have 
occurred  with  presses  that  were  supposed  to  be  fully  protected. 

Machinery  in  general,  and  presses  in  particular,  must  be 
kept  in  first-class  condition  in  order  to  prevent  accidents. 
Safety  devices  have  their  place,  but  human  ingenuity  can 
hardly  provide  against  the  accidents  that  may  happen  when 
the  cycle  of  mechanical  movements  is  interrupted  by  the 
failure  of  an  important  part.  The  repair  man  of  a  modern 
factory  may  be  likened  to  the  outpost  of  an  army.  He  must 
be  constantly  on  guard  to  prevent  disaster. 


Dt'cc'inber,    I!)i:] 


MACHINERY 


273 


DANGEROUS   CHISEL   HEADS 

Tli(!  licads  of  cold  cliiscls,  sets,  punches  and  otliir  pircussive 
tools  of  till!  class  driven  by  liainrners  and  sledg(!s  soon  Ijatter 
and  break  away  under  repeated  blows.  Tlie  bits  of  steel  dis- 
placed and  sent  flyinp;  by  the  liaiumer  blows  arc  often  causes 
of  painful  accidents.  The  eyes  arc  especially  vulnerable,  and 
in  foundries,  steel  works  and  machine  shops  especially,  many 
workmen  have  lost  the  sight  of  an  eye  by  being  struck  witli 
a  bit  of  steel  broken  from  a  chisel  head. 

If  goggles  with  safety  glasses  were  always  worn,  the  danger 
to  the  workmen  actually  engaged  in  chisel  work  would  bo 
reduced  to  a  minimum,  but  they  arc  In  no  greater  danger 
oftentimes  than  are  others  near  by.  If  the  battered  ragged 
heads  were  ground  off  regularly,  the  danger  of  steel  flying  off 
and  causing  accidents  would  be  small,  but  precautions  like 
this  are  difficult  to  enforce;  there  is  no  one  in  the  imp(>rfeet 
organizations  of  most  plants  to  keep  close  watch  of  such  ap- 
parently trivial  details.  The  expense  of  keeping  the  lieads 
ground  off  is,  too,  an  item  of  some  importance. 

The  unsightly  appearance  and  danger  of  ragged  heads  can 
be  eliminated  by  proper  heat-treatment  of  all  percussive  tools. 
Tool-dressers  should  be  impressed  with  the  importance  of 
liardening  and  tempering  the  heads  of  chisels,  sets  and  flatters 
as  carefully  as  the  cutting  parts.  Tlie  article  by  Mr.  ('ran 
in  this  number  gives  specific  directions  for  treating  tool-heads, 
with  illustrations  of  tools  treated  and  in  use. 

*  *     * 

A  QUESTION  FOR  THE  GRINDING  EXPERT 

As  is  well  known  by  those  who  have  had  experience  in 
cylindrical  grinding,  it  is  difficult  to  lay  down  rules  for  de- 
termining the  proper  grade  and  grain  of  wheel,  work  speeds 
and  wheel  speeds,  because  so  many  variables  must  be  consid- 
ered. Certain  fundamental  principles  are  recognized  by  all 
grinding  authorities,  but  at  least  one  important  point  has  not 
been  definitely  settled;  in  fact,  the  makers  of  grinding 
machines  hold  opposite  views  regarding  it.  We  refer  to  the 
(lucstion  of  work  speeds,  and  more  particularly  to  the  changes 
of  speed  made  for  the  roughing  and  finisliing  cuts.  Some 
advise  a  reduction  of  speed  for  finishing  and  others  an  in- 
crease in  speed.  This  appears  to  be  a  fundamental  question 
and  one  about  which  there  should  be  no  disagreement  at  all. 

We  realize  that  both  sides  may  be  right  for  the  particular 
conditions  under  which  the  grinding  is  done,  but  are  the 
conditions  right  in  each  case?  If  one  method  is  more  efficient 
than  another,  both  the  grinding  machine  manufacturer  and 
the  grinding  machine  user  would  benefit  by  having  the  best 
practice  generally  adopted.  This  difference  in  practice  can 
be  accounted  for  by  the  fact  that  wheels  of  difl'erent  grades 
are  used  for  grinding  the  same  kind  of  material.  In  some 
shops  soft  free-cutting  wheels  are  employed,  while  in  others 
the  wheels  are  harder  and  more  compact.  In  the  case  of  sof; 
wheels,  the  speed  for  roughing  should  keep  the  wheel  face 
sharp,  and  as  a  result  it  leaves  a  rather  rough  surface  on  the 
work.  Hence  the  work  speed  is  reduced  for  finishing  with 
the  same  wheel  in  order  to  obtain  a  finish  that  cannot  be 
obtained  with  a  higher  speed.  On  the  other  hand,  with  a 
wheel  of  harder  bond,  the  speed  is  increased  considerably  for 
the  light  finishing  cut.  A  comparatively  soft  wheel  is  general- 
ly conceded  to  be  the  most  efficient  grade  for  roughing,  but 
is  it  economical  to  use  a  wheel  that  is  hard  enough  to  per- 
mit increasing  the  work  speed  for  finishing,  and  docs  this 
increase  of  finishing  speed  compensate  for  the  loss  of  ef- 
(iciency   in   roughing?     What   is  .tlie   reader's  opinion? 

*  *     * 

A  curiosity  in  arithmetic  has  recently  been  worked  out  by 
a  British  astronomer  in  answer  to  the  ciuestion:  What  is 
the  largest  number  that  can  be  expressed  with  three  digits? 
The  answer  is  OO"  (nine  raised  to  the  ninth  power  of  nine, 
or  9'-; '•-■»  "•»).  Tiip  number  which  this  represents  is  so  big 
that  it  is  awesome.  If  it  were  printed  in  full  it  would  fill 
tliirty-lhree  volumes  of  eight  hundred  pages  each  of  fine 
type.  The  first  twenty-eight  figures  are  428,124,77:5,175,747.- 
O48,o:?6,987,lir),i)  and  the  last  two  are  89.  In  between  these 
are  3G9, 69^,070   figures! — Saturday  Evening  Post. 


MEN  WHO  HAVE  WORKED  FOR  ME 

BY   A     F.   ORMAN 

I  remember  reading  an  interesting  article  entitled  "Fore- 
men For  Whom  I  Have  Worked."  and  It  suggested  an  article 
on  the  converse  subject.  One  man  I  remember  particularly 
who  was  a  genius  in  working  out  methods  of  overcoming 
difficulties  which  befall  us  in  our  line.  A  few  Instances  will 
Kuflfice  to  show  what  I  mean.  Once  when  he  had  a  steam 
hammer  cylinder  on  the  planer  for  the  purpose  of  planing 
grooves  down  each  side  and  across  each  end  of  the  face 
which  is  bolted  onto  the  guides,  to  receive  a  %-lnch  copper 
wire  gasket,  he  set  the  work  up  for  the  endwise  grooves  and 
planed  them;  and  then  instead  of  tearing  the  job  down  and 
turning  it  at  right  angles,  as  many  others  would  have  done, 
he  turned  the  tool  at  right  angles  and  had  the  helper  run 
the  head  across  on  the  rail  with  a  long  crank  which  he  had 
on  hand.  You  can  imagine  how  much  (luicker  and  easier 
this  operation  was  when  done  in  this  way. 

In  fitting  main-rod  brasses  he  would  put  them  on  the 
pin,  pull  them  together  with  bolts  and  clamps,  and  then 
insert  the  "feelers"  to  ascertain  the  play.  By  using  the 
graduations  on  the  shaper  head,  one-half  of  this  amount  was 
planed  off  each  brass,  of  course  allowing  something  for 
fitting.  I  noticed  his  method  of  making  some  buttons,  of 
which  there  were  about  a  dozen.  He  secured  six  pieces  of 
cold-rolled  stock,  each  long  enough  for  two  pieces  after  allow- 
ing for  the  width  of  the  parting  tool.  He  gripped  them  in 
the  three-jawed  universal  chuck  and  turned  the  ends  to  Y4, 
inch  in  diameter,  making  use  of  the  graduations  on  the 
screw;  and  then  inserted  the  parting  tool  and  cut  them 
all  into  two  pieces.  He  next  gripped  them  across  the  -yi-lnch 
diameter,  being  sure  the  shoulder  was  against  the  jaws  of 
tlie  chuck,  set  the  facing  tool  at  the  proper  distance  from 
the  shoulder,  locked  the  carriage,  and  proceeded  to  face  them 
all  off  to  the  same  length  without  moving  the  carriage  longi- 
tudinally during  the  process.  These  things  in  themselves 
may  not  seem  remarkable,  but  when  you  have  an  oppor- 
tunity to  observe  the  different  methods  of  different  men,  you 
will  see  that  the  time  saved  by  these  simple  rules  amounts 
to  something  in  a  very  short  time. 

Another  man  who  worked  for  me  for  one  week  was  a 
"home  guard."  He  had  worked  in  all  the  local  shops  and 
started  a  repair  shop  of  his  own  soon  after  I  "let  him  go." 
I  asked  one  of  the  apprentice  boys — who  happened  to  be 
a  neighbor  of  his — how  he  was  getting  along.  He  replied: 
"I  stopped  in  his  shop  one  day.  He  was  drilling  a  %-inch 
hole  in  a  piece  of  brass,  had  the  press  running  on  the  -slow- 
est speed,  and  was  stjuirting  lard  oil  on  the  drill."  The 
superintendent  had  intimated  that  I  must  be  mistaken  when 
I  said  that  this  fellow  was  not  a  good  mechanic. 

At  another  time  I  had  two  apprentices  in  the  shop.  One 
of  these  boys  could  do  a  splendid  job  if  it  happened  to  be 
something  that  he  had  done  before,  but  if  some  one  else  had 
done  the  job  the  last  time  he  did  not  take  sufficient  notice 
of  the  work  to  be  able  to  repeat  it  without  being  coached. 
The  other  boy,  though  he  never  neglected  his  work  in  so 
doing,  kept  his  eyes  open  for  ways  and  means  of  doing  other 
work  than  that  which  he  was  engaged  upon.  It  is  unneces- 
sary for  me  to  say  that  when  I  was  ready  to  promote  him 
to  the  next  machine  he  had,  by  observation,  mastered  the 
principle  of  its  operation  and  was  ready  for  the  promotion. 
Though  he  had  never  performed  an  operation  on  the  planer, 
when  I  gave  him  a  somewhat  complicated  job  to  do  on  this 
machine  I  was  pleased  to  sec  that  he  was  familiar  with  the 
principles  of  clamping  the  work  and  the  use  of  the  stops, 
clapper  box  adjustment,  etc.,  though  he  was  a  little  awk- 
ward with  the  shifter,  which  was  to  be  expected. 

The  next  fellow  who  comes  to  mind  should  have  had  a 
gold  medal  for  "gall."  He  had  recommended  himself  very 
highly  as  coming  from  a  large  locomotive  shop  and  said 
he  could  run  any  kind  of  a  machine.  The  first  job  I  gave 
him  was  a  planer  job  an  oil  c(>llar  for  a  driving  box.  He 
put  it  on  the  platen,  put  two  clamps  on  it.  and  evidently 
llioughl  it  unnecessary  lo  use  any  stops.  He  then  started  the 
machine.     The  dogs  didn't  happen  to  be  in  the  right  places 
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so  Unit  tlio  pliitoii  roviTHod  bcforr  tlir  j(il)  rciuhcd  llic  (ddI. 
lie  stoppi'd  the  iiiiichliu'  !)>•  pultiii^;  tlir  lull  on  llic  loosr 
pulley.  Idok  Ihr  ilaiiips  oil  till'  joh.  jiiul  sliilli'il  il  lurllicT 
up  (HI  Ihi'  phitiii  so  thai  il  would  rracli  llic  Inol  bclorc  il 
icMi-sid  lie  (|i<lu'l  I'vcu  know  what  lln'  do^s  wci'c  llnrc 
lor.     1   1(  I   him  ko.  as  I   was  alrai<l   lir  niiuhl  Kol  hurl. 

Anollici-  luau  was  j;iviii  a  lallic  .joh  on  a  luachiuc  which 
liad  a  hacU  up  lull  lor  Ihrcad  culliiiK.  He  happened  lo  pull 
llie  shiri(i-  llic  wnuiK  wa.v  and  started  the  lathe  backward. 
He  looked  at  the  iiiachiiK^  as  il'  lie  thouKht  tlicro  was  soino- 
lliiuK  wrong,  but  instead  ol  IryiuK  to  rlKbt  it  ho  put  tho 
tool  against  tho  work.  KindiiiK  tiiat  this  would  not  do,  ho 
litrnod  thfi  tool  upside  down  and  was  endeavoring  to  adjust 
it  this  way  when  my  attention  was  attracted  to  liiin.  I 
told  him  that  he  was  discharged  and  he  got  mad  and  quit. 
Then  there  is  tlu-  r<'ll(>w  who,  when  given  any  kind  of  a 
job  on  any  kind  of  a  iiiacliine,  thinks  that  tho  first  thing 
to  do  is  to  get  it  in  the  machine  and  start  a  cut  before  fig- 
uring out  the  best  way  to  proceed.  He  is  not  to  be  com- 
pared with  the  man  who  figures  out  the  method  of  procedure 
first  and  then  puts  the  piece  in  tho  machine. 

I  have  noticed  that  a  considerable  number  of  mechanics 
who  had  the  reputation  of  being  above  the  average  failed 
to  appreciate  the  fact  that  in  doing  duplicate  work  it  is 
often  quicker  and  easier  to  change  the  piece  than  to  change 
the  tool  for  the  different  operations.  For  instance,  consider 
the  case  of  turning  studs  on  centers  when  one  end  is  %  inch 
and  the  other  is  %  inch.  In  turning  the  end  to  %  inch,  set 
the  tool  on  the  first  stud  and  run  the  cut  up  as  far  as  it  is 
to  go,  run  the  carriage  back  for  the  next  cut,  and  then  take 
the  stud  out  of  the  lathe  and  put  in  the  next.  Duplicate  this 
operation  until  all  are  turned.  Then  to  chase  the  threads, 
set  the  tool  for  the  first  one,  marking  the  graduation  for 
each  cut  and  particularly  for  the  last  one.  You  can  take 
a  little  time  to  insure  a  good  fit  on  the  first  stud;  then  chase 
the  rest  of  them  without  changing  the  tool  and  see  how 
much  easier  it  is  than  to  change  the  tool  for  each  one,  not 
to  say  anything  about  trying  the  gage  three  or  four  times 
on  each  stud.  To  those  who  have  mastered  these  principles 
the  suggestions  herein  contained  may  seem  •  superfluous,  but 
I  can  only  say  that  I  have  had  an  opportunity  to  observe  the 
methods  of  a  number  of  mechanics,  and  the  ones  who  make 
use  of  all  or  most  of  the  "kinks"  here  enumerated  are  the 
exception  to  the  rule. 

Once  in  a  while  you  will  find  an  attachment  for  some 
machine  which  does  not  seem  to  be  of  any  use,  but  as  a  rule 
they  are  of  benefit  if  you  will  only  take  the  trouble  to  use 
them..  I  noticed  one  of  the  boys  trying  to  figure  out  some 
way  to  put  a  piece  in  the  lathe,  one  end  in  the  chuck  and  the 
other  in  the  steadyrest.  It  was  a  long  piece  and  there  did 
not  happen  to  be  any  center  in  the  ends.  The  piece  was  a 
standard  size  of  1%  inch.  I  suggested  that  he  put  an  arbor 
of  this  size  on  the  centers,  adjust  the  jaws  of  the  rest,  and 
then  put  the  piece  in  it.  He  had  no  further  trouble,  but  had 
spent  considerable  time  trying  to  do  it  some  other  way  be- 
fore the  suggestion  was  made.  The  foreman  have  their  little 
peculiarities  and  so  have  the  men. 

*  *  * 
HOT  BLAST  METAL  TREATMENT 
A  peculiar  action  has  been  noted  In  the  operation  of  the 
Tolhurst  centrifugal  dryer  for  cleaning,  drying  and  brighten- 
ing small  metal  articles.  This  apparatus  consists  of  a  centri- 
fugal machine,  similar  to  an  oil  extractor  or  clothes  dryer, 
and  a  fan  supplying  a  blast  of  hot  air.  The  articles  are 
placed  in  a  basket  and  whirled  at  a  peripheral  speed  of  6000 
.to  8000  feet  per  minute,  depending  upon  the  diameter.  The 
blast  of  hot  air  is  delivered  to  the  machine  in  the  center  of 
the  basket;  the  impelling  force  of  the  fan  and  the  centrifugal 
force  of  the  whirling  mass  causes  the  hot  air  to  pass  quickly 
through  the  articles.  The  result  is  rapid  drying  and  brighten- 
ing. The  temperature  of  the  hot  blast  when  used  in  govern- 
ment mints  varies  from  95  to  160  degrees,  depending  upon  the 
metal,  the  lower  temperature  being  used  for  copper  and  the 
higher  temperature  for  silver  and  gold.  The  peculiarity  al- 
luded  to  is  the  rise   in   temperature   of  the   articles   in   the 


basket.  l''i-e(|u,'jilly  I  lie  leiiiperaliirc  will  rise  to  212  degriiCH 
I'',  and  .soiiictiuK.s  higher.  The  cause  is  supposed  to  be  the 
Irictlon  of  the  air  passing  over  the  work.  A  curious  feature, 
ii(iw(-vcr,  Is  tliat  tlie  temperature  ol  the  delivered  air  is  cooler 
lliaii   Ihal   III'  the  hoi  blast. 

*      *      * 

DRILLING  MACHINK  FIXTURE  FOR  BROACH- 
ING PUSH-ROD  GUIDE  HOLES 

'I'lie    ac( ipaiiyiiig    illustration    shows   a   l)roachlng   fixture 

made  by  the  Willys-Overland  Co.,  Toledo,  Ohio,  for  broaching 
the  keyways  in  the  push-rod  guide  liohjs  of  four-cylinder 
engine  aluminum  crank-cases.  Tho  fixture,  which  comprises 
a  bed  A  and  head  /i,  is  held  on  the  table  of  a  Cincinnati- 
Hickford  upright  drilling  machine.  The  base  A,  on  which 
the  crank-case  C  rests,  is  finished  on  Its  top  surface;,  and  on 
it  are  fixed  two  locating  L-pieces  D,  for  aligning  the  crank- 
case  lengthwise.  The  eight  spindles  which  carry  the  broaches 
are  held  in  the  head  /}  which  is  carried  on  two  screws  E 
fastened  in  the  base.  These  screws  are  provided  with  square 
threads  and  fit  in  threaded  nuts  that  form  bushings  inserted 


Broaching    Eight    Push-rod    Guide    Holes    in    a    Special    Fixture 
attached  to  a  Cincinnati  'Vertical  Drilling  Machine 

in  two  large  gears,  not  shown.  These  two  gears  are  rotated 
by  means  of  a  central  gear  fastened  to  a  driver  held  in  the 
spindle  of  the  drilling  machine. 

In  operation,  the  back-gears  of  the  drilling  machine  are 
thrown  in  and  as  the  spindle  descends  it  rotates  the  two  large 
gears  through  the  medium  of  the  intermediate  gear,  thus 
drawing  down  the  head  of  the  casting  and  forcing  the 
broaches  through  the  crank-case.  When  the  eight  keyways, 
which  are  3/16  inch  wide  by  3/16  inch  deep,  have  been  cut, 
the  rotation  of  the  spindle  of  the  drilling  machine  is  reversed, 
thus  carrying  the  head  of  the  fixture  up  again  and  removing 
the  broaches  from  the  crank-case.  The  push-rod  guide  holes 
are  1  3/16  inch  in  diameter,  and  the  total  broached  length 
is  approximately  Bi/o  inches.  The  eight  holes  are  broached 
in  exactly  one  minute,  not  including  putting  the  work  on  and 
removing  it  from  the  fixture.  D.  T.  H. 

*     *     * 

A  steel  girder,  139  feet  long  and  weighing  180  tons,  which 
is  said  to  be  the  largest  ever  built  in  America,  was  recently 
put  in  place  over  one  of  the  principal  streets  in  I-iynn,  Mass. 
The  girder  is  one  of  four  carrying  the  B.  &  M.  R.  R.  tracks 
but  the  other  three  are  supported  by  pillars  in  the  center  and 
are  not,  therefore,  so  long  or  heavy.  A  pillar  could  not  be 
placed  to  support  the  middle  of  the  girder  in  question,  how- 
ever, because  of  the  position  of  the  street  railway  tracks. 
Hence  it  had  to  be  built  to  cover  the  entire  span  without  sup- 
port in  the  center. 
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MATERIALS  FOR  CARBONIZINO-STEBL  TO  USE-FURNACE  TEMPERATURES-QUENCHING  MEDIUMS 

The  increasing  use  of  antifriction  bearings  in  various  forms,  while  with  a  condition  involving  many  thousand  pieces  dally, 
as  well  a.s  other  developments  in  the  construction  of  ma-  in  all  extremes  of  weather,  its  effects  are  more  in  evidence, 
chinery,  has  made  necessary  the  use  of  harder  and  better  sur-  Thus,  the  authority  who  endeavors  to  lay  down  a  hard  and 
faces  for  shafts  than  has  heretofore  been  considered  good  fast  rule  is  treading  on  dangerous  ground.  Hearing  in  mind, 
practice.  Mefore  entering  into  any  detailed  discussion  of  this  therefore,  the  wide  divergence  of  conditions,  even  when  limit- 
subject,  wo  should  first  have  some  understanding  of  what  the  ing  ourselves  to  shafts,  let  us  first  consider  tlie  best  material 
problem   really   is,   expressed,   if  possible,   in   concrete   figures.  for  our  specific  purposes. 

Let  use  take  a  piece  of  soft  steel  which  has  been  turned  and 

,   .  1   J-    ■.       •  ,ir     <^     ,   -x     1        1  1  Steel  for  Carbonlzlntf 

ground  to  a  definite  size.     We  find  its  hardness,  as  measured 

by  the  Shore  scleroscope,  to  be  somewhere  between  15  and  25,  '"  ^•""«i''"i"K  tl'<'  «teel  to  be  used  naturally  the  carbon  con- 

whereas   with  a  piece  of  cold-rolled   shafting,   we  obtain    30.  ^'"'-  '''  ^'"'  "'""^  '"^  '*'^"'^-     ^y  experience  has  indicated  that 

Alloy  steel  of  suitable  analysis  and  properly  treated  will  give  '''   '"aterial    varying  from   0.15  to  0.20  per  cent  carbon   is  the 

60.  and  if  we  take  still  another  piece  of  material,  carbonize  "'""'•    satisfactory    from    every    viewpoint.      Many    authorities 

it  and  follow  this  by  suitable  heat-treatment,  we  can  obtain  recommend  a  carbon   content  as  liigh   as   0.27   per  cent,  but 

80.  as  shown  by  the  scale  of  the  instrument.     Therefore,  we  ^^^-  writer  has  not   found  it  possible  to  obtain   uniform  and 

can  see  from  those  approximate  figures,  that  the  method  and  satisfactory  results,  in  a  large  way,  with  such  material.     Irre- 

material  to  be  used  is  largely  a  matter  of  the  specific  result  «P«-tive  of  the  particular  analysis  that  may  be  decided  upon, 

desired    and,    obviously,    it    is    impossible    to    utilize    any    one  ^'"'  '"""'t  "''  uniformity  is  of  even  greater  importance.     No 

method  or  material  for  all  reiiuironients.  matter  wliat  the  source  of  supply  may  be,  it  is  advisable  to 

Aside   from   the   condition   of   the   surface,   there  are  other  analyze   ten    per   cent   of   the   material   received,   in   order   to 

important   considerations.      Taking    the    elastic   limit    of    the  ^''°'''  irregularities  which  sooner  or  later  develop, 
material  as  a  measure  of  its  load-carrying  capacity,  we  find  Carbonizin(<-  Mixtures 

40,000  pounds  per  square  inch  an  average  result  for  soft  steel,  Most  of  the  carbonizing  compounds  upon  the  market  con- 
and  170.000  pounds  not  excessive  for  properly  heat-treated  tain  simple  ingredients  which  can  be  mixed  readily  upon  the 
alloy  steels.  In  the  case  of  carbonized  shafts,  there  is  no  premises,  although  some  are  almost  beyond  the  realm  of  chem- 
material  increase  in  the  elastic  limit,  the  improvement  being  ical  analysis.  In  fairness  it  may  be  stated  that  a  few  of  them 
entirely  a  matter  of  surface  condition.  Hence,  we  see  the  give  very  good  results,  but  the  price  is  generally  set  in  pro- 
possibility  of  not  only  obtaining  the  required  surface,  but.  at  portion.  For  all-around  purposes,  those  which  can  be  mixed 
the  same  time,  materially  increasing  the  factor  of  safety  of  easily  upon  the  premises  are  best.  If  this  method  be  adopted, 
the  shaft,  or  using  a  smaller  shaft  with  the  same  factor,  as  the  metallurgist  in  charge  can  superintend  the  entire  grinding 
may  be  preferable.  If  the  surface  requirements  are  repre-  and  mixing  process  and  keep  the  quality  of  each  ingredient  up 
sentod  by  a  scleroscope  reading  greater  than  approximately  to  a  standard.  The  two  following  mixtures,  which  for  coii- 
60  to  65,  the  problem  must  be  approached  from  the  standpoint  venience  are  designated  "A"  and  "B,"  are  easily  prepared, 
of  carbonization,  unless  wo  are  willing  to  use  expensive  alloy  reasonable  in  cost  and  have  given  satisfaction  in  the  treat- 
steels  which,  in  this  discussion,  are  considered  neither  pos-  ment  of  several  million  piece:;  of  the  most  exacting  require- 
sible  from  the  standpoint  of  first  cost  nor  a  necessity.     Car-  ments. 

bonization  gives  ideal  results  as  to  surface  conditions  but  no  mixture  a  mixture  b 

increase  in  the  elastic  limit.     On  the  other  hand,  if  a  selero-  Per  Cent  I'erCent 

scope  reading  of  60  to  65,  or  less,  is  considered  to  be  a  satis-  ^^*  ^°"^, ■^■'         I'otassium  ferro  cyanide.     5  — 

„     ,  .      J      .    •*  •     f       -i  1     *  .1         .     ,       4.  ,  '^""e  black 27         Sal  soda 14 

factory  standard,  it  is  feasible  to  use  many  alloy  steels  at  low  charred   leather  11         Coarse   salt  9 

cost  which,  when   of  the  proper  analysis  and   suitably   heat-  Wood    charcoal 27         Powdered  wood  charcoal.   72 

treated,  will  not  only  give  equally  good  results  as  to  surface  

conditions,  but  a  material  increase  in  strength  as  well.     The  ^^^  ^^^ 

problem  then  is  naturally  divided  into  two  general  divisions  The     characteristics     to    be    considered     in     a    carbonizing 

each  requiring  a  different  discussion.    First,  carbonized  shafts  mixture  are:     Hardness  imparted  to  the  work;   rate  of  pene- 

having  a  surface  hardness  greater  than  60  to  65;  second,  heat  tration;   cost  per  pound  and  renewal  cost;   ease  of  manipula- 

treated   shafts   having  less  hardness  than   the   figures   stated.  tion  in  grinding,   mixing,   packing,  etc.     The   following  table 

shows    mixtures    "A"    and    "B"    compared    in    the    first   three 
Carbonized  Shafts  *  •.,  r    .^       -u     .  ,.      ■  *.  ,    » 

respects,    with    one    of   the   best   carbonizers   on   the    market. 

Perhaps  no  branch  of  the  thermal   treatment  of  steel   has  ^hlch  for  convenience  is  designated  as  mixture  "C." 

been  more  thoroughly  investigated  than  that  of  carbonization. 

but  the  results  show  conclusively   that  there  is  no  standard  Time  to  Cost  Per    Now  Material 

American   practice,  either  in  regard  to  methods  or  material.  Scicro.scoi.e  ivnctrate  Poui.a.       Required  for 

,  ,  iMiiterial  UcadiiiR  ."i/(!4    imli  Cents  Itenowal 

This  IS  doubtless  due  to  variation  in  local  conditions.  For  .<^..  7q  j;5  hours  2.6  55 
instance,  one  who  carbonizes  arbors  or  shafting  is  not  so  "B"  75  12  hours  1.3  30  — 
much  concerned  about  the  toughness  of  the  core  as  one  who  "C"  75  14  hours  2.5  80 
treats  pieces  of  thin  cross-section.  Again,  one  so-called  an-  -p,jg  hardness  was  determined  by  using  properly  carbonized 
thority  will  insist  that  the  transition  from  case  to  core  should  heat-treated  and  polished  specimens  and  naturally  varied 
be  gradual  with  no  sharp  lino  of  demarkation.  whereas  one  somewhat,  the  values  given  in  the  table  being  averages  of 
who  is  carbonizing  very  thin  sections  or  shells  knows  from  several  readings.  The  time  to  penetrate  to  a  given  depth  was 
experience  that  the  case  must,  necessarily,  be  distinctly  de-  obtained  on  specimens  of  shafting  one  inch  in  diameter.  The 
fined  and  concentrated  in  order  to  use  to  the  best  advantage  carbonizing  process  was  similar  to  that  recommended  later  in 
the  small  space  allowable  to  .obtain  such  conflicting  proper-  ^^^^^  article.  By  referring  to  the  preceding  table,  it  will  be 
ties  as  toughness  and  hardness.  Where  the  number  of  parts  g^^^  ^j^^^  mixture  "B"  shows  a  gain  of  about  14  per  cent  over 
requiring  carbonization  is  comparatively  small,  a  high-speed  n^jxture  "C"  and  about  8  per  cent  over  "A,"  in  respect  to 
carbonizor  whose  strength  is  spent  on  the  first  run  may  prove  ^^^^^  ^j  penetration.  In  initial  cost,  material  "B"  is  the  cheap- 
satisfactory,  but  if  the  number  of  parts  runs  up  into  the  ^g^^  „.,ji,e  ..a-  and  •'C"  are  about  the  .same.  The  quantity  of 
thousands  daily,  a  more  economical  material  would  be  adopted.  ^^esh  material  which  must  be  added  to  that  which  has  already 
If  our  problem  is  that  of  a  few  pieces  a  week,  the  irritating  ^^^^^  j^  the  furnace,  to  restore  It  to  the  desired  strength. 
effect  of  prussiate  of  potash  is  not  particularly  objectionable.  gj^^^g  ^  marked  advantage  in   favor  of  "B."     Moreover,  ma- 

♦  Abstract  of  a  paper  l,y  Jay  O.  Weiss,  works  manager  Hyatt  Roller  Bear  terlal   "C"   was   practically   useless  after   one   heat.      While   COSt 

Ymk^Viir^ootohpr""''^^^'''""'  ^'"'■'""'^  ''"""'  """•''''■■''■  A8.sociation.  New  jg  an  item  of  minor  importance,  and  quality  is  cheap  at  any 
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prici'.  if  the  (ilhcr  |)i-(i|i<'i-lii's  arc  halaiucd.  'osl  iiiinht  jiiilici- 
()usl\'  lie  coiisidcrcil  in  sclccliiiK  cai-biiiii/.iiit;  inixlurcs;  liciicc, 
this  (lala  was  added   lor  llic  sakr  of  coniplctonoss. 

Packing'  Parts  to  be  Uasehnrdened 
II'  the  shafts  are  not  too  h)nK,  thoy  should  prcl'cral)!)'  be 
pai'ki'd  in  pots  standinp:  on  th(>ir  ends,  but  if  the  IcnKtli  docs 
not  porniit  of  this  arrangonicnt,  tlipy  may  bo  pacl<i'd  in  rec- 
tangular pots  in  liorizontal  layers.  Irrespective  of  the  method 
of  packing,  each  piece  should  be  kept  1'^  inch  from  adjacent 
pieces  and  i;  inclu-s  from  the  pot  walls.  This  clearance,  which 
may  seem  excessive,  allows  for  any  settling  of  the  mixture 
while  in  the  furnace,  for  if  the  pieces  should  come  in  contactt 
with  each  other,  the  penetration  would  be  retarded  and  the 
surface  would  be  defective  at  that  point.  A  layer  of  mixture 
2  inches  deep  should  be  placed  in  the  bottom  of  the  pot  and 
be  thoroughly  tamped  down;  every  successive  layer  should 
also  be  tamped.  The  pot  cover  should  be  thoroughly  sealed 
or  luted  with  fireclay.  I..arge  pieces  which  are  too  long  for 
pots  may  be  packed  in  pipe,  the  latter  having  a  cap  on  each 
end,  the  threads  of  which  have  been  coated  with  graphite  to 
facilitate  removal.  With  this  arrangement,  all  moisture 
must  be  excluded  from  the  mixture  to  prevent  the  formation 
of  steam  which  might  result  in  an  explosion.  The  pots  should 
bo  spaced  in  the  furnace  so  that  2  inches  of  space  is  available 
for  the  circulation  of  heat  around  every  part  of  the  pot  sur- 
face. Even  with  this  precaution,  the  pot  nearest  the  furnace 
door  will  not  be  heated  exactly  the  same  as  those  farther  back, 
and  this  should  be  allowed  for.  My  experience  has  demon- 
strated that  the  best  material  for  the  pots  is  either  cast  steel 
or  white  iron. 

The  Carbonizing:  Heat 

There  is  a  difference  of  opinion  as  to  the  proper  tempera- 
ture for  carbonizing.  Temperatures  ranging  from  about  1600 
degrees  F.  to  1800  degrees  F.  are  used  quite  generally.  The 
writer  has  found  that  1725  degrees  F.  is  a  safe  heat,  which 
does  not  endanger  a  good  steel.  Higher  temperatures  may  be 
used,  but  while  the  duration  of  the  "run"  is  shortened,  the 
quality  of  the  work  is  likely  to  be  impaired.  For  the  accu- 
rate measurement  of  this  temperature,  only  the  very  best 
make  of  pyrometer  should  be  employed,  those  of  the  high- 
resistance  type  being  preferable.  They  have  the  great  ad- 
vantage of  simplicity,  as  the  wiring  does  not  need  to  be 
especially  calibrated  for  each  location,  within  reasonable  limits, 
and  it  is  possible  to  attach  recorders  to  the  same  circuit 
without  affecting  the  indicator  reading.  The  pyrometer  should 
penetrate  the  furnace  wall  and  be  placed  as  near  to  the  work 
as  possible,  without  liability  of  actual  contact.  When  located 
vertically,  the  life  of  the  porcelain  jackets  is  increased,  but 
the  temperature  of  the  cold  junction  is  kept  higher  owing  to  the 
direct  radiation  from  the  top  of  the  furnace.  By  inserting  a 
pyrometer  of  sufficient  length  horizontally  into  the  furnace 
wall,  the  cold  junction  may  be  kept  at  a  lower  and  more  uni- 
form temperature. 

At  the  beginning  of  the  heat  the  temperature  may  be  kept, 
say,  50  degrees  F.  higher  than  normal,  until  the  heat  begins 
to  penetrate  the  work,  when  it  should  be  reduced  to  normal. 
No  fixed  rule  can  be  given  for  the  time  of  complete  satura- 
tion, as  the  size,  shape  and  thickness  of  the  pot  wall,  as  well 
as  the  size  of  the  work  and  kind  of  mixture,  are  determining 
factors.  The  duration  of  the  run  can  be  determined  only  by 
actual  trial,  depending  upon  such  factors  as  the  nature  of  the 
steel  being  treated,  the  carbonizing  material,  the  degree  of 
temperature  and  depth  of  case  required.  The  best  practice  is 
to  put  a  trial  piece  of  the  material  into  one  of  the  pots  in 
each  furnace  and  remove  this  piece  about  an  hour  before  what 
.  experience  has  shown  to  be  ample  time.  This  trial  piece  is 
then  heat-treated,  as  described  later,  and  the  depth  of  the 
hardened  case  of  a  cross  fracture  is  observed.  A  very  accu- 
rate estimate  can  then  be  made  as  to  the  time  to  remove  the 
rest  of  the  work. 

With  mixture  "B"  (see  foregoing  table)  twelve  hours  will 
produce  a  case  about  5/64  inch  deep  on  a  1-incli  shaft  of  0.15 
per  cent  carbon  content,  with  a  temperature  of  1775  degrees 
F.  for  the  first  two  hours  and  1725  degrees  F.  for  the  remain- 
der of  the  run.     A  complete  temperature  record  of  each  run 


ill  caili  iiiinarr  shniijd  lie  kept,  the  Icinperaturc  being  tabu- 
lated at  Ira;  t  eery  twoity  minutes.  A  convenient  blank  for 
this  tabulation  is  shown  in  the  accompanying  illustration. 
The  temperatures  are  first  recorded  in  the  outer  radial  spaces, 
and  if  llir  run  exceeds  twelve  hours  duration  the  inner  spaces 
can  I  hen  be  used.  Uniformity  of  l(!mi)(Tature  is,  of  course, 
a  very  important  factor  and  no  matter  what  type  of  furnace 
or  fuel  is  used,  more  or  less  regulation  is  neces.sary.  I'(!rhaps 
a  brief  descrii)ti()n  of  the  method  employed  at  the  Hyatt  Roller 
Hearing  (^o.'s  plant  to  effect  this  control  would  be  of  interest. 

Colored  Llfrht  System  of  Controlling-  Furnace  Temperatures 
In  the  Hyatt  plant,  there  are  approximately  twenty-five 
large  carbonizing  furnaces  fired  with  fuel  oil  and  over  one 
hundr(Ml  semi-automatic  gas  furnaces  for  heating  alloy  steels. 
The  gas  furnaces  are  sui)plied  by  a  battery  of  gas  producers 
having  a  total  capacity  of  2500  horsepower.  The  physical 
laboratory  is  located  on  one  of  the  floors  of  the  heat-treating 
building,  and  the  temperature  control  room  is  a  part  of  this 
laboratory.  The  furnaces  are  distributed  on  the  four  floors 
all  over  the  building.  Each  furnace  has  a  pyrometer  which  is 
connected  by  wires  in  an  iron  conduit,  with  the  temperature 
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control  office.  Over  each  furnace  there  is  a  small  signal  board 
with  three  lights;  one  white,  one  red,  and  one  green.  These 
lights  are  also  connected  with  the  temperature  control  office. 
All  these  circuits  lead  to  a  marble  switchboard  which  has 
three  signal  lamps  for  each  furnace,  these  being  in  series  with 
corresponding  lamps  over  that  particular  furnace.  There  are 
two  operators  at  the  switchboard,  each  one  having  control  of 
the  furnaces  of  two  floors.  By  touching  a  key,  the  operator 
can  set  the  pyrometer  of  any  furnace.  If  the  temperature  in- 
dicated by  the  pyrometer  is  normal,  or  within  the  allowable 
tolerance,  an  observation  of  the  next  one  is  taken,  and  so  on. 
If  the  temperature  is  found  to  be  too  high,  by  touching  an- 
other key  the  light  over  the  furnace  is  changed  to  red,  and  if 
it  should  be  found  to  be  too  low,  the  light  is  changed  to  green. 
At  the  same  time,  the  corresponding  light  on  the  furnace 
signal  board  changes.  Each  attendant  has  under  control  six 
furnaces,  and  by  simply  looking  at  the  signal  boards  he  can 
determine  readily  whether  the  temperatures  are  high,  low,  or 
normal,  and  make  the  necessary  regulations.  After  signalling 
a  red  or  green  light,  the  switchboard  operator  soon  returns 
and  takes  another  reading  of  the  furnace  to  ascertain  if  the 
proper  regulation  has  been  made. 

Heat-treating'  after  Carbonizing- 
When  the  steel  emerges  from  the  carbonizing  furnace,  it  is 
of  a  dual  nature,  the  case  containing  say,  0.80  to  1.25  per 
cent  carbon  and  the  core  0.10  to  0.20  per  cent  carbon.  Conse- 
quently, the  carbonizing  temperature  is  considerably  above 
the  critical  range  of  both  the  case  and  the  core,  especially  the 
latter,  and  as  the  duration  of  the  run  is  several  hours  large 
crystals  form  readily  in  both  case  and  core  under  these  condi- 
tions. To  restore  the  steel  to  the  best  grain  size,  two  heats 
are  required;  a  high  one  for  refining  the  core,  and  a  lower 
one  for  refining  the  case.  Of  course,  it  is  possible,  as  well  as 
quite  common,  to  quench  the  work  directly  from  the  pot, 
using  this  heat  as  the  first  or  "core  heat"  and  then  following 
with  a  second  or  "case  heat,"  or  the  second  may  be  omitted 
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ciitiri  ly.  Ill  the  latter  instance,  the  temperature  is  too  high 
U)  produce  tlie  best  refinement  of  the  case,  altliouRli  the  core 
structure  may  be  satisfactory.  Again,  if  the  \vori<  is  allowed 
to  cool  so  tliat  tlic  temperature  is  about  right  for  tlie  case, 
the  core  will  not  be  perfect.  Another  disadvantage  is  due  to 
delays  in  getting  the  work  from  the  pot  to  tlie  quenching 
medium,  the  pieces  cooling  more  or  less,  and  thus  giving 
results  that  are  far  from  uniform.  In  view  of  these  facts, 
the  writer  is  a  strong  advocate  of  applying  two  heats  after 
the  work  has  cooled  from  the  carbonizing  temperature. 

We  now  come  to  the  important  question  as  to  what  arc  the 
correct  heats.  There  is  apparently  a  great  difference  of  opin- 
ion on  this  subjec't,  owing  to  such  varying  factors  as  the  rate 
of  penetration  of  different  quenching  mediums,  the  effect  of 
tlH^  mass  of  the  article  <iuenched,  and  the  temperature  of  the 
(luenehing  medium.  As  previously  mentioned,  the  first  heat  is 
usually  between  ICOO  and  1800  degrees  F.  The  second  heat 
varies  between  1J75  and  1475  degrees  l'\  If  a  single  heat  is 
used,  the  range  will  vary  still  more,  running  high  or  low, 
according  to  whether  the  (luality  of  the  ease  or  core  is  to  be 
sacrificed. 

Quenching- 

Perhaps  nothing  connected  with  tlie  lieat-treatment  of  steel 
is  of  more  importance  than  quenching.  Slight  variations  in 
the  angle  of  immersion  often  result  in  distortion  of  the  work, 
apparently  out  of  all  proportion  to  what  might  be  expected. 
Shafts  should  be  immersed  vertically  and  moved  in  the  same 
position  up  and  down  until  the  quenching  is  complete.  No 
matter  how  large  the  work,  the  results  obtained  will  pay  for 
any  special  apparatus  necessary  to  carry  out  this  method. 

Where  the  maximum  hardness  is  desired  and  only  one  heat 
is  to  be  taken,  water  will  give  the  best  results,  but  the  danger 
of  distortion  is  greater  than  when  oil  is  used;  tliis  applies 
even  more  to  brine  and  cold  water.  When  tw'O  heats  are  em- 
ployed, it  is  advisable  to  quench  first  in  oil,  for  as  the  first 
temperature  is  higher,  distortion  is  more  likely  to  occur.  After 
the  second  heat,  the  work  may  be  quenched  in  water.  Good 
results  may  be  obtained  by  using  water  in  both  instances,  as 
far  as  the  structure  of  the  steel  is  concerned,  but  there  would 
be  greater  danger  of  distortion.  When  oil  is  used,  care  should 
be  taken  to  maintain  its  temperature  fairly  constant. 

The  advantage  of  drawing  after  carbonizing  is  much  dis- 
puted. Opponents  of  this  method  claim  that  the  core  should 
have  the  requisite  toughness  and  tliat  any  temperature  which 
would  toughen  the  case  would  soften  the  core.  While  this 
may  be  true  to  a  certain  extent,  the  writer  has  found  that  in 
some  instances  good  results  can  be  obtained  by  drawing  at 
about  400  to  450  degrees  F.,  as  this  temperature  relieves  the 
strain  in  the  case  somewhat,  without  materially  sacrificing 
its  hardness. 

Heat-treating-  Shafts 

The  difference  between  the  two  methods  being  discussed  is 
that  in  one  case  a  material  is  used  to  which  carbon  must  be 
added  to  obtain  the  required  hardness,  whereas  with  the  other 
method,  a  material  is  used  in  which  the  carbon  forms  a  con- 
stituent part.  The  amount  of  carbon  depends  upon  the  partic- 
ular result  that  is  required  in  each  instance.  Shafts  to  meet 
the  general  needs  in  machine  tool  construction  should  have  a 
carbon  content  of  0.40  to  0.50  per  cent  and,  combined  with 
this,  the  writer  suggests  alloys  of  I14  pcr  cent  nickel  and  1/. 
to  1  per  cent  chrome.  Steel  of  this  particular  analysis  has 
been  used  very  extensively  during  tlie  past  few  years  and 
can  be  readily  obtained  at  a  moderate  cost.  This  steel  re- 
quires only  a  simple  heat-treatment  at  about  1500  degrees  F., 
the  exact  temperature  depending  upon  the  carbon  content.  It 
should  preferably  be  quenched  in  oil  having  a  temperature 
not  exceeding  80  degrees  F.  It  should  also  be  drawn  at  800 
degrees  F.  for  approximately  an  hour,  the  exact  time  depend- 
ing upon  the  size  of  the  shaft. 

With  this  material,  heat-treated  as  described,  a  hardness  of 
from  60  to  05  (scleroscope  reading)  and  an  elastic  limit  of 
at  least  150,000  pounds  per  square  inch,  can  be  obtained  readily 
even  if  the  sections  are  fairly  large  in  diameter.  Such  a 
method  of  solving  the  problem  has  the  advantage  of  far 
greater  simplicity,  as  to  apparatus,  and  is  less  expensive  than 


the  carbonizing  process.  In  fact,  it  is  the  opinion  of  the 
writer  that  a  simple  heat-treatment  for  an  alloy  steel  of  tlie 
general  analysis  suggested  is  so  far  superior  to  the  hazard 
and  expense,  both  direct  and  indirect,  of  carbonizing,  that 
there  is  in  reality  no  comparison  between  the  two  methods. 
This  is  entirely  independent  of  the  fact  tliat  in  the  heat-treat- 
ment method,  we  have  a  material  combining  strength,  tough- 
ness and   more   lasting  quality. 

*  •     * 

INTERNATIONAL  ENGINEERING  CONGRESS 

An  International  J>Jiigineering  (V)ngress  in  connection  with 
the  Panama-Pacific  Exposition  in  San  Francisco  will  be  held 
September  20-25,  1915.  The  congress  will  be  conducted  under 
the  auspices  of  the  American  Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  the  American  Institute  of 
Electrical  Engineers  and  the  Society  of  Naval  Architects  and 
Marine  Engineers.  The  purpose  and  scope  of  the  congress 
will  be,  first,  the  gathering  together  of  a  large  and  representa- 
tive body  of  engineers  from  all  civilized  countries  for  the 
I)urp()se  of  forming  or  renewing  personal  ac(iuaintances  and 
interchanging  views  on  various  phases  of  professional  work; 
and  second,  the  reading  and  dist'ussion  of  papers  before  the 
various  sections  and  their  publication  later  in  such  form  as 
will  constitute  a  valuable  addition  to  engineering  libraries. 
The  scope  of  the  congress  is  to  be  truly  international;  it  will 
embrace  the  various  branches  of  the  engineering  profession. 
Eminent  engineers  throughout  the  world  will  be  invited  to 
contribute  papers  on  assigned  topics,  and  in  the  selection  and 
distribution  of  these  topics  endeavors  will  be  made  to 
secure  papers  representative  of  the  world's  best  engineering 
practice  in  the  various  branches  of  the  profession. 

All  papers  will  be  presented  in  English.  If  papers  are 
written  in  other  languages,  they  will  be  translated  into  Eng- 
lish free  of  cost  to  the  author.  The  general  field  of  engineer- 
ing to  be  covered  has  been  divided  into  ten  groups  or  branches, 
which,  together  with  a  special  field,  the  Panama  Canal,  will 
constitute  eleven  sections,  each  of  which  will  be  presided 
over  by  a  chairman.  The  sections  are  as  follows:  (1)  The 
Panama  Canal;  (2)  Waterways  and  Irrigation;  (3)  Railways; 
(4)  Municipal  Engineering;  (5)  Materials  of  Engineering 
Construction;  (6)  Mechanical  Engineering;  (7)  Electrical 
Engineering;  (8)  Mining  Engineering;  (9)  Naval  Architec- 
ture and  Marine  Engineering;  (10)  Military  Engineering; 
(11)  Miscellaneous.  The  fee  for  membership  in  the  congress 
is  $5.  The  fee  will  entitle  the  member  to  receive  the  index 
volume  and  any  single  volume  of  the  transactions  which  he 
may  select,  and  the  right  of  full  participation  in  all  the  gen- 
eral activities  and  privileges  of  the  congress. 

The  officers  of  the  committee  are:  W.  F.  Durand,  chair- 
man; W.  A.  Cattell,  secretary  and  treasurer;  E.  J.  Dupuy, 
executive  secretary.  Tlio  offices  are  in  the  Foxcroft  Bldg., 
San  Francisco,  Cal. 

*  *     * 

CENSUS  OF  WORLD'S  AUTOMOBILES 
A  coinpleti-  census  of  the  number  of  motor  vehicles  in  the 
world  was  compiled  for  the  first  time  for  the  International 
Road  Congress  recently  held  in  London.  According  to  the 
data  compiled,  the  United  States  possesses  more  than  one- 
half  of  all  motor  vehicles,  including  motorcycles,  in  the 
world,  the  total  number  for  the  United  States  being  628,185. 
England  comes  next  with  125,728,  France  with  89,185,  and 
Germany  with  70,006.  The  total  number  of  motor  trucks 
in  the  world  is  stated  to  be  69,556.  The  automobiles  exceed 
greatly  the  number  of  trucks  in  all  countries  except  in  Ger- 
many, where  it  is  stated  that  there  are  49,126  trucks  and 
only  15,618  pleasure  cars.  It  is  very  likely,  however,  that  this 
statement  is  due  to  a  misunderstanding  of  the  German  ex- 
pression for  commercial  car,  which  is  probably  meant  to  in- 
clude all  cars  used  for  commercial  purposes  and  hence  the 
very  large  number  of  taxicabs  in  use  in  German  cities.  It  is 
estimated  thai  there  arc  liOO.OOO  motor  vehicles  manufactured 
vearlv. 


278  MA(:illNl<:ilV  DeceitilxT,   i;)i:5 

METHODS   OF   HEAT-TREATING  STEEL   WITH  ELECTRICITY'^ 


A   DISUUHSION  OK  'I'lIK  KK.ATUKICS  OK  THK  niKI< 

BY   HI    K 

Th(>  KrowliiK  (li'iiiiinil  inr  ;i  IukIht  (|iiiili(y  in  licat-trcatcd 
steels  and  for  a  loiislant  iiiiprovomont  of  tlu?  physical  proj)- 
ertips  of  tlio  nu'tal  is  nialung  the  electric,  furnace  a  coninicr- 
elal  necessity,  both  iu  the  manufacture  of  the  metal  ami  in 
its  haniening  and  tempering.  lOITorts  arc  also  being  made 
to  use  electric  furnaces  in  the  fabrication  of  steels,  and  such 
furnaces  are  now  in  use  for  luxating  steel  before  it  is  drop- 
forged  and  bent  to  shape  for  leaf  springs.  This  is  due  to  the 
fact  that  when  so  heated  impurities  which  are  injurious  to 
steel  are  either  removed  from  or  not  allowed  to  penetrate  tli(> 
metal,  and  thus  are  present  in  lower  percentages  than  wluni 
the  steel  is  heated  in  furnaces  that  use  a  flame  to  generate 
the  heat.  Another  reason  is  the  ease  with  which  the  tem- 
perature can  be  controlled  and,  consequently,  the  greater 
accuracy  that  can  be  obtained  In  securing  the  correct  degree 
of  temperature  that  is  required   for  lieat-treating  or  refining 


E)KKNT  TYl'KiS  Ol''  I'^URN  A( 'K.S  IN  (il'lNKRAl,  US)'; 
I.AKMl 

llnht  against  llic  hcjilorri  plate  A,  by  two  men  wlio  us(!  tongs 
for  lliis  purpo.sc.  'I'lic  bottom  plate  is  held  to  the  proper 
cuive  by  pins  through  the  eyes  and  holes  in  uprights  H 
and  the  central  supporter  C.  Leaf  No.  1  is  then  replaced  in 
the  furnace,  brought  up  to  the  liardoning  temperatures  and 
then  taken  out  to  be  (luenehed  in  oil  contained  in  a  tank. 
After  that,  it  is  again  placed  in  the  furnace  wher(>  tlu!  oil  is 
burned  off  to  get  the  drawing  temperature.  The  next  opera- 
tion is  to  fit  leaf  No.  2  to  leaf  No.  1  which  is  lield  in  the 
frani(\  and  to  harden  and  temper  it.  Then  leaf  No.  3  is 
fitted  to  leaf  No.  2  and  so  on  until  the  whole  spring  is  built 
up.  Owing  to  the  inequalities  in  the  curves,  each  spring 
must  be  kept  separated  and  each  leaf  has  its  individual 
stamp,  as  none  of  the  leaves  will  fit  into  any  other  spring. 
This  accounts  for  the  precision  with  which  the  spring  plates 
are  laid  out  on  the  rack  at  E. 


Fig.   1.     The   Baily    Furnace   in    use 

the  steel.  This  has  caused  many  different  types  of  electric 
furnaces  to  be  developed  for  heat-treating  steels  and  several 
different  principles  are  utilized  in  their  design  and  construc- 
tion. Of  these,  the  Hoskins  types  were  described  in  a  for- 
mer article  and  consequently  will  not  be  considered  here.  Most 
of  the  remaining  types  use  either  the  arc  or  resistance  prin- 
ciple for  supplying  the  necessary  heat  to  the  oven  or  liquid 
bath  furnace.  Some,  however,  heat  the  steel  on  an  open 
plate,  and  others  after  it  has  been  submerged  in  the  quench- 
ing   bath. 

A  recently  devclcJped  type  of  electric  furnace  is  shown  in 
Fig.  1.  This  is  the  Baily  furnace,  built  by  the  Electric  Fur- 
nace Co.  of  America,  Alliance,  Ohio.  It  is  shown  in  use  in 
the  manufacture  of  leaf  springs.  In  this  instance  the  opera- 
tion consists  of  inserting  leaf  No.  1  in  the  furnace  and 
bringing  it  up  to  the  fabricating  heat,  which  must  be  1800 
degrees  F.  to  make  it  bend  properly  to  shape.  The  leaf  is 
then  removed  and  throughout  its  whole  length  made  to   fit 


*  For  further  information  on  the  electric  lieattreatnie 
"Electric  Furnace  Heat-Treatment  ol:  Steel"  in  the  October. 
M.vciiTNF.RY.   anil  other  articles   there  referred   to. 

t  Address:      Hr,3  Waterloo  St.,  Detroit,  Midi. 


facture    of    Leaf    Springs 

It  can  be  seen  at  a  glance  that  this  is  a  misuse,  or  abuse, 
of  the  electric  furnace  and  destroys  its  greatest  point  of  ex- 
cellence, namely  the  accuracy  with  which  the  temperature 
can  be  controlled.  The  correct  hardening  temperature  of 
carbon  spring  steels  is  about  1500  degrees  F.  To  reinsert  the 
leaves  in  a  furnace  whose  temperature  is  maintained  at  1800 
degrees,  or  more,  and  get  them  all  within  150  degrees  of  the 
correct  hardening  temperature,  during  a  day's  run,  is  an 
impossibility.  Occasionally  one  leaf  may  be  taken  out  at  the 
right  temperature,  but  no  means  have  been  devised  for  telling 
when  the  whole  length  of  a  leaf  has  reached  a  temperature 
of  1500  degrees  F.,  when  it  is  in  a  furnace  heated  to  1800 
degrees.  Man's  eyesight  is  not  sufficiently  delicate  or  ac- 
curate. Burning  the  oil  off  to  obtain  the  drawing  tempera- 
ture is  not  to  be  spoken  of  seriously.  If  a  separate  furnace 
were  used  for  the  hardening  operation,  the  heat  in  the  oven 
could  be  maintained  at  the  correct  temperature,  which  would 
be  1500  degrees  in  this  case.  Thus  steel  could  be  allowed  to 
remain  in  the  oven  of  the  furnace  until  it  had  reached  a  uni- 
form temperature  and  then  be  taken  out  for  quenching. 
Pyrometers    could    be    used    to    measure    the    tcmpcrntiiro    of 
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I  lie  furnace  oven,  wliicli  would  also  !)<■  the  d  iiiprraturc  of 
the  stc<'l,  and  a  more  uiiiforni  product  would  be  ol)laiiu'd. 
Another  furnace  operated  at  the  correct  drawing  temperature 
would  insure  uniforniity  for  that  operation.  The  springs 
would  then  be  much  strouKer  and  more  resilient.  The  work 
could  be  turned  out  much  faster  in  this  way  and  with  cheaper 
labor,   which   would   lessen   the  cost  of  production. 

The  furnace  is  supplied  with  all  the  accessories  tliat  arc 
necessary  for  obtaining  accurate  temperatures  and  main- 
taining them  during  any  period  of  operation.  Tlie  trans- 
former is  located  at  /•',  the  oil  switch  at  (/  and  above  it  at  II. 
the  regulating  controller.  With  tlicso  accessories  the  voltage 
can  be  varied  to  control  the  number  of  kilowatts  of  power 
supplied  to  the  furnace,  thus  regulating  its  temperature. 
The  switcliboard  /  holds  an  ammeter,  or  current  indicator, 
to  show  the  amount  of  current  that  is  flowing  at  any  given 
time;  a  wattmeter  to  show  the  amount  of  power  that  is  con- 
sumed per  hour,  day  or  montli;  a  voltmeter  to  show  the 
voltage  of  tlic  current;  and  a  recording  pyrometer  that 
shows  on  the  chart  the  temperature  the  furnace  has  attained 
at  any  time  during  the  day.  These  charts  can  be  filed  away 
to  keep  a  permanent  record  of  the  temperature  of  the  fur- 
nace on  any  work  that  is  turned  out. 

A  closer  view  of  the  furnace  is  shown  in  Fig.  2.  In  this 
illustration,  the  cold  spring  plate  .1,  to  which  the  hot  leaves 
are  bent,  can  be  more  plainly  seen  and  also  the  rack  in  which 
it  is  held.  Tlie  rack  on  wliicli  the  spring  leaves  J  are  placed 
to  drain  off  the  oil  can  be  seen  in  the  tank  D.  The  front  of 
tlio  oil  switcli  is  shown  at  G  and  the  switchboard  at  /.  At  K 
are  shown  frames  that  cover  the  outer  ends  of  the  electrodes 
and  their  copper  connections,  to  protect  the  workmen  from 
the  current.  No  fiamcs,  smoke,  gases,  fumes,  or  roar  comes 
from  this  furnace;  therefore,  no  cliimneys,  piping  or  blast 
are  needed  and  an  air  blast  or  steam  is  not  ro(iuired,  as 
in  the  case  of  furnaces  that  use  a  fiame.  The  temperature  of 
the  room  is  also  lowt-red,  as  most  of  the  lieat  is  confined 
inside  the  furnace.  Thus  the  working  conditions  are  made 
so  much  more  pleasant  that  the  operators  are  able  to  produce 
more  springs  for  a  day's  work. 

This  furnace  is  called  the  100-kilowatt  size  wb'cli  means 
that  its  maximum  consumption  of  power  is  100  kilowatts  per 


the  heat  lost  throuKli  them,  and  if  tliere  are  any  iioles  in 
the  sides  or  roof  of  the  heating  chamber  for  the  licat  to  leak 
out,  it  would  require  considerably  mori'  power  to  keep  the  fur- 
nace up  to  the  desired  temperature.  Therefore,  it  is  im- 
portant that  no  openings  should  be  allowed  to  remain  in  the 
walls,  and  as  the  furnace  i:nn  bo  completely  relined  with 
silicon-carbide,  at  a  cost  of  some  $2  or  %?>,  there  is  no  excuse 
for  leakages  to  occur. 

With  the  preceding  data,  it  is  a  simple  matter  to  calculate 
Mie   amount  of  current  reciuired  to  heat  a  given  amount  of 


Closer   View   of    the    Furnace   illustrated   in 


hour.  The  lieating  chamber  is  5  feet  wide  by  7  feet  deep  by 
I'i  foot  high  and  600  pounds  of  steel  plates  can  be  heated  to 
IR.SO  degrees  P.  in  one  liour.  With  all  openings  closed,  the 
furnace  can  be  maintained  at  this  temperature  with  about  20 
kilowatts  of  power,  which  replaces  the  heat  lost  through  the 
walls,  this  result  being  obtained  by  adjusting  the  switch  so 
that  200  amperes  at  100  volts  will  be  flowing  into  the  fur- 
nace. It  is  based  on  the  theory  that  each  kilowatt  liberates 
:I412  B.  T.  IT.'s  in  the  furnac(\  If  the  doors  of  the  furnace 
are  left  open,  it  will   re<iuirc  another  8  kilowatts  to  replace 


Fig.  3.     A    60-kilowatt    Baily    Furnace    for    use    in    a    Forge    Shop 

steel.  To  heat  one  pound  of  steel  to  1650  degrees  F.  requires 
300  B.  T.  U.'s;  therefore  to  heat  600  pounds  every  hour  would 
require  180,000  B.  T.  U.'s  per  hour.  This  result  divided  by 
3412  gives  53  as  the  number  of  kilowatts  per  hour  that  the 
furnace  requires  to  generate  this  amount  of  heat.  If  we  add 
20  kilowatts  for  the  wall  loss  and  8  kilowatts  for  the  loss 
through  the  door,  we  have  a  total  of  81  kilowatts  per  hour 
as  the  amount  of  power  that  is  needed  to  heat  600  pounds  of 
steel  per  hour.  This  can  be  obtained  by  adjusting  the  regu- 
lating switch  to  give  500  amperes  at  160  volts.  To  leave  the 
switch  at  this  adjustment  when  the  furnace  was  empty  would 
run  its  temperature  up  too  high,  so 
that  if.it  was  required  to  maintain 
a  temperature  of  1650  degrees  F. 
while  the  furnace  was  standing  idle 
for  a  short  time,  a  readjustment  of 
the  switch  would  be  made  to  give 
200  amperes  at  100  volts  to  make  up 
the  wall  loss  of  20  kilowatts  when 
the  doors  are  closed.  If  the  doors 
are  left  open,  enough  more  power 
would  be  required  to  make  up  the 
S  kilowatts  loss  through  that  open- 
ing. 

A  60-kilowatt  furnace  that  was 
built  for  a  forge  shop  in  .Mliance, 
Ohio,  is  shown  in  Fig.  3.  This  fur- 
nace is  operated  every  day  to  heat 
chrome-vanadium  steel  to  a  forging 
temperature  of  over  2000  degrees, 
and  allowed  to  get  cold  at  night.  It 
has  a  capacity  of  300  pounds  of  steel 
per  hour  and  is  of  the  same  type  as 
the  heat-treating  furnaces.  In  fact, 
it  could  be  operated  just  as  etflciently 
^•s-  1  at    the    hardening    temperatures   of 

the  carbon  or  alloy  steels.  .\t  //  arc  shown  the  coppers  that 
carry  the  current  to  the  electrodes,  two  copper  plates  being 
attached  to  opposite  sides  of  each  of  the  two  electrodes. 

The  principle  on  which  these  furnaces  operate  is  shown 
by  the  diagram  Fig.  4.  Here  T  represents  the  heating  cham- 
ber and  iS  the  opening  or  door  leading  into  it,  while  P  is  the 
floor  of  the  heating  chamber  on  which  the  work  is  placed 
that  is  to  be  h(>at-treated.  The  leads  which  conduct  the  cur- 
rent to  and  from  the  furnace  are  shown  at  Ij  and  the  copper 
plates  that  conduct  it  to  the  electrodes  A'  are  shown  at  K. 
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A  cluimul  It  nimiinn  iiiHlrrin  al  li  lli<'  Moor  ol'  llir  lifalinn 
clmnibcr  is  lillid  willi  a  rcsistiiiicc  imitorial,  whicli  in  this 
casi'  is  colic  Mroiind  lo  about  tiic  sl/.c  of  poas.  Tlic  cli'ctrodcs 
.V  extend  si>vcral  iiulics  into  the  ground  col<c.  and  as  tin 
cltH'tricity  pusses  tliro»iKli  tlie  resistance  material,  Iroiii  on  ■ 
electrode  to  tile  otlier,  tlie  reciuired  lieat  is  generated.  As 
many  ciiannels  may  be  used  as  the  size  of  tiie  heatins  diani- 
ber  malvcs  necessary. 

Tiie  salt  bath  furnace  illusi rated   in   |<'iK.  r.  is  one  in   wliicli 
the  steel   is   immersed   in   molten   suit  to   bring   it   up  ,  to   tho 
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Diagram    sliowing   tho    Principle   on    wlii- 
the    Baily    Furnace    operates 


proper  hardening  or  drawing  temperature.  The  noteworthy 
feature  of  this  furnace  is  that  it  is  electrically  heated,  and 
such  a  furnace  can  be  made  to  last  indefinitely.  It  is  best  to 
construct  a  sheet-steel  shell  A  that  is  held  together  with 
angle  irons,  lined  with  one  inch  of  asbestos  and  then  built 
up  with  about  12  Indies  of  common  brick  B  on  the  bottom 
and  four  sides.  This  briclvworlt  should  again  be  lined  with 
one  inch  of  asbestos  C,  inside  of  which  about  8  inches  of  fire- 
brick I)  is  laid  on  the  bottom  and  four  sides.  When  com- 
pleted, the  pot  so  formed  should  be  of  the  right  size  for  ordi- 
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Fig.   5.     Electrically    Heated    Salt-hath    Furnace    showing    Method 
of  starting  with  a  Hand  Electrode 

nary  classes  of  work.  It  ought  to  be  enough  larger  than  the 
steel  to  be  heated  to  allow  space  for  two  electrodes  E  of  boiler 
plate  on  opposite  sides  of  the  pot,  as  these  are  placed  inside 
of  the  salt  bath,  and  also  to  allow  for  keeping  the  steel  at 
least  one  inch  away  from  the  bottom,  sides  and  electrodes, 
and  immersed  two  inches  below  the  top  of  the  bath.  When 
sndi  a  furnace  has  cooled  down,  the  hard  salt  is  not  a  good 
conductor  of  electricity.  Therefore  in  starting  up,  it  is  neces- 
sary to  chip  a  channel  across  the  top  of  the  salt,  lay  a  i^-inch 
round  carbon  F  in  the  channel,  cover  it  with  the  salt  chips 


and  start  llii'iii  iin'ltinK  with  a  hand  electrode,  as  shown  in 
the  illustration.  When  the  channel  is  lilled  with  molten  salt, 
from  one  boih-r  plate  electrode  to  the  other,  it  will  start  the 
.hcliic  current  flowing  and  the  balance  of  the  salt  in  the 
latli  will  soon  become  molten.  The  temperature  is  raised 
and.  controllcHl  in  prac'tically  the  same  manner  as  with  the 
oven  furnace  previomdy  described.  Tlie  electrodes  will  last 
something  like  .".000  hours  at  temperatures  that  are  high 
enough   for  liardcning  carbon  steels. 

When  steel  is  heated  to  the  hardening  tfiinpcratures  in  a 
salt  batli  and  then  removed  to  be  quen(died,  a  thin  coating 
of  the  salt  adheres  to  the  steel  and  prevents  oxygen  from 
attacking  it  and  forming  an  oxide  on  its  surface  or  raising  a 
scale,  while  it  is  passing  through  the  air  to  the  quenching 
bath.  This  adhering  salt  cracks  off  wlien  it  is  suddenly 
chilled  in  tlie  quenching  bath  and  leaves  the  steel  with  a 
natural  color  instead  of  with  the  black  appearance  that  is 
produced  when  hardening  it  in  other  ways.  At  tho  higher 
hardening  temperatures  of  high-speed  steels,  the  salt  bath 
furnaces  that  use  graphite  crucibles  cause  the  tools  heated 
in  them  to  become  pitted.  In  this  electric  furnace,  however, 
the  pot  that  holds  the  salt  bath  can  be  built  up  of  other  re- 
fractory materials,  such  as  silicon-carbide  and  electrically 
calcined  magnesia,  and  then  no  pitting  occurs  at  any  of  the 
temperatures  used  for  hardening. 

Many  different  kinds  of  salts  have  been  experimented  with 
and  the  best  kind  to  use  for  the  bath  depends  on  the  tem- 
perature that  is  required.  The  melting  points  of  the  various 
salts  that  liave  been  used  are  as  follows: 

MELTING  POINTS  OF  DIFFERENT  SALTS  USED  FOR  HEAT- 
TREATING  STEEL 


MeltinR 

Meltink- 

Temp  , 

Temp., 

Name  of  Salt 

Deg.  F. 

Name  of  Salt 

Dee.  F. 

Barium    Chloride... 

.    1580 

Potassium   Carbonate  1526    | 

Sodium    Chloride... 

.    1418 

Sodium  Carbonate.. 

.    1317 

Potassium  Chloride. 

.    1346  • 

Lithium   Carbonate. 

.    1283 

Calcium    Chloride... 

.   1328 

Potassium  Nitrate.  . 

.      644 

Magnoium  Chloride 

.   1306 

Sodium    Nitrate.... 

.      572 

Lithium  Chloride. .  . 

.   1112 

Sodium    Silicate.  .  .  . 

.      113 

Lead  Chloride 

.     932 

Barium    Fluoride.  .  . 

.    1832 

Cupric   Chloride. . .  . 

.     928 

Calcium  Fluoride.  .  . 

.    1832 

Silver  Chloride 

.     844 

Magnesium  Fluoride 

.    1664 

Cuprous   Chloride... 

.     813 

Sodium   Fluoride. . . 

.    1656 

Ferric    Chloride.... 

.      572 

Lithium  Fluoride.  .  . 

.    1474 

Zinc    Chloride 

.      504 

Potassium  Fluoride. 

.    1454 

Aluminum    Chloride 

.      356 

Strontium  Fluoride. 

.    1350 

Of  these  some  are  too  expensive  for  commercial  work, 
others  volatilize  too  easily  and  still  others  cannot  be  used 
for  various  reasons.  Several  combinations  can  be  made  that 
are  better  than  when  one  salt  is  used  alone,  and  some  of 
these  combinations  have  a  lower  melting  point  than  either 
of  the  salts  forming  the  mixture.  For  temperatures  between 
1800  and  2400  degrees  F.,  chemically  pure  barium  chloride 
is  without  doubt  the  best  salt  to  use,  as  it  volatilizes  less 
than  any  of  the  others  and  is  low  in  price.  For  temperatures 
between  1400  and  1650  degrees  F.  three  parts  of  barium 
chloride  to  two  parts  of  potassium  chloride  give  excellent 
results.  For  any  of  the  drawing  temperatures  below  1075 
and  above  480  degrees  F.  equal  parts  of  potassium  nitrate 
and  sodium  nitrate  make  a  salt  bath  that  is  satisfactory  in 
every  way.  This  can  be  kept  molten  at  400  degrees  F.  if  it 
is  continually  stirred,  but  if  left  standing  it  will  solidify  at 
about  475  degrees  F. 

When  the  proper  salts  are  used  there  is  very  little  loss 
from  volatilization  and  aside  from  the  cost  of  current,  the 
expense  of  operating  this  furnace  is  very  slight.  It  is  par- 
ticularly adapted  for  treating  small  work  that  can  be  loaded 
into  metal  baskets  or  racks  and  then  immersed  in  the  molten 
salt,  as  large  quantities  can  be  handled  in  this  way  and  the 
work  is  clean  when  finished.  In  one  case,  70  pounds  of  safety 
razor  blades  are  heated  to  the  hardening  temperature  in  this 
way.  They  are  next  quenched  and  then  reheated  to  the 
drawing  temperature  in  another  electrically  heated  salt  bath 
furnace.  Both  furnaces  are  maintained  at  the  correct  tem- 
peratures for  the  hardening  and  tempering  operations  by  a 
switch  with  eleven  points  that  correspond  to  ten  steps  either 
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way  and  thus  gives  twcnty-onc  adjustments.  A  pyroniotor 
tolls  when  the  bath  is  at  the  correct  temperature,  and  then  it 
is  only  a  question  of  leaving  the  work  in  the  bath  long 
enough  to  reach  a  uniform  temperature.  The  thickness  of 
tlie  work  determines  the  length  of  time  it  should  be  kept 
immersed,  and  with  a  little  experience  this  can  be  definitely 
determined. 

The  electric  are  has  been  successfully  used  for  heating  steel 
to  hardening  t(>niperatures,  and  it  is  especially  applicable  for 
localizing  the  hardening  in  a  certain  part  of  tlie  piece,  the 
point  of  a  cutting  tool  being  a  notable  example.  In  Fig.  C  is 
shown  a  homemade  apparatus  that  was  rigged  up  for  this 
purpose.  The  barrels  filled  with  salt  water  take  the  place  of 
a  more  expensive  transformer  and  rheostat.  By  raising  and 
lowering  the  steel  terminal  plates  .1  in  the  barrels,  the  elec- 
tric current  can  be  controlled  so  that  the  tool  is  heated  to 
the  desired  temperature.  The  carbon  holder  B  is  a,  very  sim- 
ple thing  to  make  and  any  cast-iron  plate  C  can  be  set  on  a 
rubber  mat  D  to  hold  the  tool  /;  to  be  heated.  A  welding 
heat  can  also  be  obtained  with  this  apparatus.  It  is  essential 
that  all  parts  of  the  body  be  protected  from  burns,  as  the 
heat  from  the  arc  will  burn  any  exposed  part  in  the  same 
way  that  a  sun  glass  burns  on  a  hot  day.  Therefore  it  is 
necessary  to  wear  gauntlets  and  a  face  shield  with  colored 
eye-glasses. 

The  steel  is  only  heated  in  a  spot  directly  under  the  carbon, 
and  to  heat  the  desired  surface  it  is  necessary  to  keep  the 
carbon  moving  in  a  circle.  It  should  not  be  brought  too  near 
the  cutting  edge  of  the  tool  and  the  arc  should  be  started  at  a 
very  low  voltage,  which  is  steadily  increased  to  the  desired 
point  by  adjusting  the  shunt  rheostat.  The  carbon  must  also 
be  kept  a  short  distance  away  from  the  steel,  for  if  it  touches 
it  is  very  likely  to  melt  the  metal  at  that  point.  The  correct 
hardening  temperature  must  be  judged  with  the  eye,  as  it 
would  be  very  difficult  to  measure  it  with  any  kind  of  an 
instrument. 

As  steel  becomes  non-magnetic  when  it  reaches  the  correct 
hardening  temperature,  or  the  transformation  point,  a  mag- 
net similar  to  that  shown  in  Fig.  7  might  be  used  to  ascer- 


If  this  principle  were  used  regularly  it  would  be  much  better 
to  fit  it  up  with  a  transformer  and  switchboard  control  in 
place  of  the  water  barrels,  as  these  require  constant  atten- 
tion to  keep  the  water  from  boiling  over,  and  to  raise  and 
lower  the  terminal  plates. 

The  most  rapid  method  of  hardening  steel  is  doubtle.'^s  that 
in  which  the  furnace  shown  in  Fig.  8  is  used.  This  consists 
of  a  cast-iron  tank  containing  a  potassium  carbonate  solu- 
tion, a  clamp  in  which  to  hold  the  piece  to  be  liardened,  and 
a  rheostat,  switches,  fuses  and  wiring.  After  clamping  the 
tool,  it  is  only  necessary  to  turn  on  the  current,  lower  the 
tool  into  the  solution  and,  when  it  has  attained  the  proper 
temperature,   turn   off  the   current  and   allow   the   steel    piece 
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Fig.  G.     Electric    Arc    Arrangement    used    for    Local    Harden 

tain  when  it  had  reached  the  non-magnetic  stage.  This  mag-  les 
net  was  made  especially  for  use  in  hardening  steel.  As  steel 
cannot  be  instantly  cooled  from  the  hardening  to  atmospheric 
temperature,  it  must  be  heated  to  from  2.5  to  40  degrees  above 
the  non-magnetic  point  to  allow  for  the  lag  when  quenching. 
It  is  very  difficult  to  judge  these  25  to  40  degrees  and  hence 
the  magnet  cannot  bo  used  for  accurate  work  in  hardening. 
The  rapidity  with  which  a  piece  of  steel  can  be  heated  to  the 
hardening  temperature  is  the  greatest  reconiTiiendation  of 
this  apparatus,  as  it  takes  only  two  or  three  minutes  to  heat 
quite  a  large  surface  on  a  fairly  thick  piece.  If  it  were  not 
heated  and  quenched  quickly,  the  oxygen  in  the  air  would 
have  time  to  raise  quite  an  oxide  or  scale  on  the  heated  steel. 


MagTiet    used    for    determining    the 
Temperature   of  Steel 

to  be  quenched  by  the  solution.  When  the  steel  enters  the 
potassium  carbonate  solution,  it  completes  the  circuit  and 
immediately  begins  to  heat  up.  The  correct  temperature  is 
reached  on  a  good-sized  piece  in  about  a  minute  and,  being 
quenched  before  it  is  removed  from  the  bath,  nothing  can 
attack  the  steel  to  discolor  it.  Consequently,  when  taken 
from  the  bath  it  has  a  clean  steel-colored  appearance.  Being 
heated  uniformly  on  all  sides,  there  is  no  tendency  for  the 
work  to  warp  or  become  distorted,  and  it  can  be  lowered  into 
the  bath  only  as  far  as  it  is  desired  to  have  it  hardened. 
With  a  little  experience,  the  rheostat  can  be  set  at  the  point 
that  will  heat  the  steel  to  just  the  required  temperature, 
and  then  it  is  only  a  question  of  leaving  the  steel  in  the 
bath  long  enough  to  attain  this  temperature  before  turning 
off  the  current.  For  permanent  use,  this  apparatus  can  be 
fitted  up  to  enable  the  current  to  be 
quickly  regulated  for  obtaining  any 
desired  temperature  in  the  steel,  so 
that  accurate  results  can  be  ob- 
tained in  hardening. 

Another  principle,  or  method,  that 
has  not  yet  passed  the  experimental 
stage,  except   for  treating  tungsten 
and  tantalum  for  electric  lamps,  is 
the  vacuum  furnace.     These  metals 
absorb    oxygen    and    nitrogen    very 
readily,  when  heated  in  the  air,  and 
become  too  hard  and  brittle  for  prac- 
tical   use.     By   heating   them    in    a 
vacuum,    however,    they    expel    the 
oxygen  and  nitrogen,  as  well  as  any 
hydrogen   that   may   have   been   ab- 
sorbed, and  are  rendered  quite  duc- 
tile.      This    ductile    tungsten     has 
made  the  tungsten  lamp  a  commer- 
cial   success.      It    is    comparatively 
easy   to   construct   and   operate   an 
electric    furnace    inside    a    vacuum 
chamber  and  it  is  also  known  that 
less  current  is  then  required  to  heat  metals  to  a  given  tem- 
perature.    This  is  due  to  the  fact  that  the  loss  of  heat  by 
radiation    is   reduced    to    a    minimum    and    that    the    furnace 
retains  its  heat  for  a  long  time.     The  vacuum  thermos  bot- 
tle is  a  good  example  of  this  kind. 

It  is  a  well  known  fact  that  all  metals  absorb  gases  during 
melting  and  this  reduces  their  physical  properties.  That 
steels  give  off  these  gases  when  heated  in  a  vacuum  has  also 
been  proved  by  many  experiments,  and  some  have  shown 
that  the  higher  the  carbon  content  of  steel,  the  larger  will 
be  the  amount  of  these  gases  that  is  absorbed.  Hydrogen, 
carbon  monoxide,  nitrogen,  carbon  dioxide,  and  methane  are 
the   gases   expelled,   in   quantities  according  to   the   order   in 
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wliiili  tliiy  iirt'  placed,  llic  pcn'onUlKi'  of  iiictlmiic  bciiiK  very 
siuiill  tiiut  pnictlciilly  nil  in  many  kinds  u[  hIch^I.  At  tho 
transformation  point  of  steel  a  new  crystalline  structure  is 
formed,  and  the  greatest  Quantity  of  tlic  Rases  is  given  off 
at  that  time.  As  tliis  is  also  the  correct  temperature  at 
which  to  harden  steel.  It  shows  the  benefit  that  could  he 
derived  by  allowing  the  metal  to  "soak"  for  some  time,  in 
this  degree  of  heat,  when  hardened  in  a  vacuum  furnace. 
The  evolution  of  hydrogen  begins  at  temperatureH  between 
300  and  GOO  degrees  F.,  according  to  the  kind  of  steel;  oxygen, 
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Fig.   8.     A    Rapid    Method    of    hardening    Steel 

in  the  form  of  CO,  at  about  750  degrees;  and  nitrogen  at 
from  1000  to  1200  degrees.  Thus  if  an  electric  vacuum  fur- 
nace could  be  constructed  in  a  way  that  would  make  it  useful 
for  hardening  tools,  or  commercial  work  of  other  kinds,  it 
would  doubtless  Increase  the  physical  properties  of  the  steel 
so  hardened  and  especially  its  resistance  to  fatigue.  Elec- 
tricity is  the  easiest,  quickest,  and  therefore  the  cheapest 
fuel  to  use  in  a  vacuum  furnace  and  its  construction  would 
be  much  simpler  than  if  any  other  fuel  were  used.  The 
results  look  so  promising  that  it  may  be  developed  for  shop 
use  in  the  near  future. 


SOLDERING  FLUXES  FOR  SOFT  SOLDER* 

Among  the  many  familiar  metallurgical  processes  with 
which  we  have  to  do,  the  process  of  soldering  is  perhaps  the 
most  familiar.  As  ordinarily  defined  it  is  a  process  whereby 
two  pieces  of  metal  are  joined  by  another  metal  or  alloy,  hav- 
ing a  lower  melting  point  than  the  metals  joined. 

In  order  that  metals  soldered  together  may  be  securely  held, 
it  is  necessary  that  there  be  more  than  mere  adhesion  between 
the  solder  and  the  metal.  There  must  be  an  alloy  formed 
between  the  metal  and  the  solder.  In  order  that  this  alloy 
may  be  formed,  the  surface  of  the  metal  must  be  entirely  free 
from  any  foreign  substances,  as  oxides,  oils,  or  various  solid 
matter.  Since  it  is  not  always  convenient,  or  we  may  not  care 
to  take  the  time  to  clean  the  surfaces  to  be  soldered,  we  resort 
to  the  use  of  various  chemicals  to  clean  the  surfaces. 

The  flux  selected.  In  any  particular  case,  is  determined  by 
the  nature  of  the  work.  If  ordinary  tin-plate,  galvanized 
iron,  sheet  copper,  or  brass  is  to  be  soldered,  the  common 
fluxes,  as  ammonium  chloride,  zinc  chloride  or  rosin,  may  be 
used.  But  if  the  work  is  something  more  delicate,  as  the 
soldering  of  10  by  20  mil  zinc  wires,  in  fuse  plugs,  the  effect 
of  the  corrosion  of  zinc  chloride  on  the  zinc  wires  must 
be  considered.  It  is  necessary  in  many  instances  to  use  a 
non-poisonous  flux,  as  a  poisonous  flux  should  not  be  used  in 
soldering  fruit  or  meat  tins.  In  many  operations  it  is  im- 
possible to  keep  the  soldering  flux  from  coming  in  contact  with 
the  operator's  flngers,  or  occasionally  spattering  in  his  face. 

The  rapidity  with  which  a  flux  acts  is  an  important  factor 
in  its  usefulness.  If  the  flux  be  In  the  form  of  a  dry  salt,  a 
comparatively  large  amount  of  heat  may  be  necessary  to  melt 
it.  If  an  aqueous  solution  be  used,  an  additional  amount 
of  heat  must  be  used  to  evaporate  the  water,  thus  slowing  the 
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rale  of  action  by  cooliiiK  the  iiarls  to  be  Kold(!r(^d.  This  effect 
is  negligibh!  in  most  instances,  but  where  It  is  necessary  that 
the  solder  attach  itself  within  a  fraction  of  a  second  it  bcicoines 
(|uite  important.  If  the  lliix  does  not  retiuire  melting,  but  is 
a  li(|ui(l,  the  action  is  much  more  rapid,  as  no  time  is  reiiuired 
for  the  surface?  to  be  covered,  and  no  heat  is  used  in  fusing 
the  salt.  Further,  the  excess  flux,  which  should  always  be 
present,  readily  flows  out  of  the  way. 

Zinc  chloride  has  several  properties  vvhicli  make  it  a  valu- 
able soldering  (lux  for  most  work.  It  is  only  with  the  greatest 
of  diiricully  that  it  can  be  obtained  as  a  dry  salt,  and  when 
exposed  to  the  air  becomes  liquid  in  a  few  minutes.  When 
used  as  a  flux  it  remains  a  liquid  even  at  the  temperature  of 
molten  solder,  thus  being  in  a  condition  to  act  upon  the 
oxides  very  readily.  It  possesses  other  properties  which  make 
it  undesirable  for  much  work.  Zinc  chloride  is  poisonous,  and 
should  not  be  used  in  soldering  fruit  or  meat  tins.  It  is 
exceedingly  corrosive  to  the  skin,  and  when  left  upon  it  for 
a  few  minutes  produces  severe  burns.  It  also  has  an  action 
on  zinc  which  makes  it  useless  for  soldering  small  zinc  wires 
in  fuse  plugs.  If  low  capacity  fuse  plugs  be  made,  using  zinc 
chloride,  as  a  flux,  small  zinc  wires  will  be  found  to  be  com- 
pletely eaten  through  within  a  few  weeks,  and  somcstimes  in 
a  few  days. 

An  aqueous  solution  of  ammonium  phosphate  was  tried  as 
a  flux  and  worked  quite  well  on  tin,  copper,  brass  or  zinc, 
(but  not  on  iron),  where  delicacy  of  operation  and  speed 
are  not  to  be  considered.  But  where  a  quick  fluxing  is  neces- 
sary, it  is  not  successful,  as  too  much  heat  is  necessary  to 
evaporate  the  water  and  melt  the  salt.  It  has  the  advantage, 
however,  of  being  non-poisonous  and  non-corrosive. 

Lactic  acid  and  ammonium  lactate  were  tested  as  to  their 
fluxing  qualities,  and  were  found  to  be  splendid  fluxes,  equal 
in  every  particular  to  zinc  chloride,  but  in  a  few  hours  showed 
a  tarnish  if  used  to  solder  brass  or  copper.  The  reason  for 
the  ready  tarnishing  is  that  lactic  acid  and  ammonium  lactate 
react  with  copper  oxide  in  the  cold.  Neither  of  these  fluxes 
is  corrosive  or  poisonous  in  any  way. 

Rosin,  either  as  a  powder  or  an  alcoholic  solution,  is  a 
splendid  flux  where  speed  is  not  required.  But  it  has  the 
undesirable  property  of  leaving  a  sticky,  gummy  mass  after 
the  evaporation  of  the  alcohol,  which  is  a  hindrance  in  some 
kinds  of  work.  Quite  often  a  quantity  of  carbon  and  half 
decomposed  rosin  is  left  where  the  solder  is  to  follow.  For 
ordinary  work,  where  a  non-poisonous  flux  is  desired,  rosin  is 
perhaps  the  most  desirable.  An  aqueous  solution  of  citric  acid 
is  a  good  flux,  having  properties  very  similar  to  ammonium 
phosphate.  Ammonium  chloride  is  a  widely  used  flux,  and 
is  non-poisonous,  and  does  not  tarnish  copper  or  brass;  but 
when  used  on  zinc,  it  forms  zinc  ammonium  chloride  and 
causes  more  or  less  corrosion  of  the  zinc. 

*  *     * 

The  Tower  Building,  50  Broadway,  New  York  City,  which  is 
notable  for  being  the  first  of  the  modern  skeleton  steel  frame 
buildings,  is  to  be  torn  down.  It  was  erected  in  1889 
on  a  narrow  lot  and  is  eleven  stories  high.  If  it  had  been 
built  with  stone  or  brick  walls,  the  building  laws  in  force 
would  have  made  necessary  walls  so  thick  that  the  avail- 
able space  on  the  lower  floors  would  have  been  too  narrow 
to  be  profitable.  To  meet  the  situation,  the  architect,  B.  L. 
Gilbert,  devised  the  skeleton  steel  frame  type  in  which  the 
posts  and  beams  support  the  entire  weight  of  the  floors  and 
side  walls  and  transmit  it  to  the  foundations.  By  resorting  to 
this  expedient  he  was  able  to  erect  a  building  with  compara- 
tively thin  walls  and  thus  make  valuable  space  available  for 
renting.  The  building  is  to  be  torn  down  because  it  is  no 
longer  profltable  to  maintain.  A  larger  building  covering 
the  plot  and  adjacent  plots  will  be  erected. 

*  *     * 

The  British  Engineering  Standards  Committee  has  adopted 
the  following  standard  for  marine  boiler  stays:  The  Whit- 
worth  form  of  thread  is  to  be  used  and  the  number  of  threads 
per  inch  is  to  be  nine  for  stays  above  IVi  inch  diameter;  for 
longitudinal  stays  above  2  inches  diameter,  six  threads  per 
inch  will  be  used. 
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BRIEF  AND  CONCISE  ANALYSIS  OF  THE  DIFFICULTIES  MET  WITH  AND  THE  REMEDIES  TO  APPLY 

BY  B.  A.  LOF* 
TRANSFORMERS 


Excessive  Heating  and  Burn-outs 

Short-circuits — The  development  of  an  actual  short-circuit 
ill  a  transformer  in  service  causes  a  large  current  to  flow  in 
tlie  short-circuited  path.  When  a  short-circuit  develops  in 
the  primary  winding,  practically  destroying  it,  the  secondary 
coils  are  likely  to  remain  in  fairly  good  condition.  If  the 
trouble  starts  in  the  secondary  winding  it  is  likely  to  be  lo- 
calized in  that  part,  and  the  primary  coil  may  not  be  in- 
juriously heated. 

Short-circuits  caused  by  defective  winding  of  the  coils  may 
be  due  to  rough,  imperfectly  welded  joints,  to  improperly 
insulated  wires,  or  to  extreme  pressure  or  pounding  of  the 
insulation.  They  may  also  be  caused  by  breakdown  of  the 
insulation  due  to  abnormal  high-voltage  static  strains  from 
surges  set  up  by  lightning,  high  tension  switching,  arcing, 
grounds,  etc.,  or  by  moisture  entering  the  transformer. 

For  drying  out  of  transformers  or  oil  see  later  paragraph. 
There  is  one  class  of  short-circuits  known  as  "high  resist- 
ance short-circuits,"  which  are  sometimes  rather  mystifying. 
They  show  up  as  a  high  iron  loss,  and  it  is  at  times  difficult 
to  determine  whether  the  trouble  has  been  due  to  defective 
winding  or  bad  iron.  Such  a  short-circuit  may  clear  itself 
after  the  transformer  is  loaded.  This  is  done  by  the  expan- 
sion of  the  coil  and  consequent  separations  of  the  wires  which 
were  very  nearly  in  contact.  The  short-circuit  can  usually 
be  developed  and  located  by  an  over-potential  or  overload  run. 
When  connecting  transformers  in  parallel  the  polarities 
must  be  the  same;  otherwise  there  exists  a  dead  short-circuit. 
Overheating  fi-om  Overload. — An  excessive  heating  or  burn- 
out from  an  overload  is  characterized  by  a  "roasting"  of  the 
whole  winding  uniformly,  while  a  short-circuit  started  from 
moisture,  for  example,  produces  a  local  failure.  An  overload 
may  be  either  intentional  or  due  to  other  causes.  One  trans- 
former of  a  bank  may  be  accidentally  disconnected  by,  say,  a 
broken  lead,  putting  the  load  on  the  remaining  units,  thus 
overloading  them.  It  has  also  been  observed  in  practice  that 
when  one  transformer  of  a  bank  connected  delta-delta  par- 
tially fails,  the  other  two  are  frequently  subjected  to  heavy 
currents  which  are  circulated  on  account  of  the  change  of 
ratio  resulting  from  the  failure.  The  change  of  ratio  that 
usually  attends  a  failure  admits  of  a  difference  in  voltage 
which  circulates  current  against  the  impedance  of  the  three 
transformers  connected  in  delta.  A  small  difference  in  volt- 
age may  result  in  the  circulation  of  a  heavy  current.  Thus 
it  may  happen  that  when  one  transformer  of  a  delta-delta 
bank  fails  the  other  two  may  be  subjected  to  damaging  ef- 
fects if  the  bank  is  not  taken  out  of  service  soon  enough. 

In  the  case  of  the  Y-delta  transformation  the  action  is  dif- 
ferent. The  effect  here  of  a  change  of  ratio  of  one  of  the 
transformers,  due  to  partial  failure,  is  an  unbalanced  sec- 
ondary voltage.  No  appreciable  current  circulates  in  the  sec- 
ondary delta  even  where  the  difference  in  ratio  of  the  dam- 
aged transformer  is  considerable.  Instances  are  recorded  where 
transformers  connected  Y-delta  have  run  several  months  with 
one  of  their  number  in  a  damaged  condition.  In  this  case, 
therefore,  it  is  not  necessary  to  cut  the  bank  of  transformers 
out  of  service  immediately  unless  the  one  damaged  should 
fail  entirely.  The  treatment  in  this  case,  however,  is  based 
upon  the  assumption  that  the  neutral  of  the  Y  under  consid- 
eration is  not  connected  to  any  other  neutral.  If  the  neutral 
is  connected  to  the  neutral  of  another  bank  and  both  banks 
are  tied  in  multiple,  the  effect  in  regard  to  circulating  current 
would  be  the  same  as  that  obtained  with  the  delta-delta  trans- 
formation. 

When  two  transformers  connected  in  V  are  operated  in 
parallel  with  three  transformers  connected  in  delta,  one  of 
the  transformers  will  take  more  than  its  share  of  the  load. 
The  one  transformer  in  the  delta  which  has  no  corresponding 
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multiple  transformer  in  the  V  bank  will  then  be  carrying 
full  load  when  each  of  the  other  four  transformers  is  carrying 
only  76.15  per  cent  of  the  normal  load.  It  is  evident,  there- 
fore, that  this  transformer  must  be  watched  carefully  to  see 
that  it  is  not  too  heavily  overloaded. 

When  two  transformers  are  connected  in  V  on  a  three- 
phase  circuit,  the  capacity  is  not  two-thirds  of  a  correspond- 
ing delta-connected  bank  consisting  of  three  similar  units, 
but  only  1  h-  V  3  =  58  per  cent.  This  is  due  to  the  fact  that 
for  the  delta  connection  the  current  and  voltage  of  each 
transformer  are  in  phase  with  each  other,  while  for  the  V- 
connection  the  current  and  voltage  of  each  transformer  are 
30  degrees  out  of  phase  with  each  other. 

Wrong  Connections. — Transformers  having  series-parallel 
connections  are  sometimes  so  connected  as  to  give  double 
voltage  on  the  windings.  For  instance,  a  transformer  having 
a  ratio  of  2000  or  1000  volts  primary  to  110  or  55  volts  sec- 
ondary may  bo  installed  on  a  2200  volt  circuit  with  the  pri- 
mary connected  for  1100  volts  and  the  secondary  connected 
for  55  volts.  The  transformers  will  give  the  desired  110 
volts  secondary,  but  since  the  windings  are  subjected  to 
double  the  normal  insulation  strain  and  a  large  amount  of 
the  magnetizing  currents  would  flow  through  the  primary 
windings,  insulation  breakdown  will  probably  occur  sooner 
or  later,  and  unless  the  connections  have  been  carefully  in- 
spected the  burnouts  will  be  attributed  to  defective  insulation. 

Another  wrong  connection  was  a  case  where  the  trans- 
former was  connected  up  for  2200  to  220  volts  and  1100  volts 
was  impressed  on  its  primary  winding,  giving  110  volts  on 
the  low  tension  winding.  If  such  a  transformer  were  loaded 
up  at  110  volts  to  its  rated  capacity,  it  would  be  likely  to  burn 
out,  as  it  would  take  double  the  current  required  if  properly 
connected  at  normal  rating.  In  this  case  the  transformer 
would  be  roasted  out,  whereas,  in  the  above  case,  its  insula- 
tion would  break  down. 

Ventilation. — Oil-cooled  transformers  rely  upon  the  natural 
circulation  of  the  air  for  preventing  undue  temperatures. 
When  it  is  considered  that  with  a  number  of  large  transform- 
ers of  this  type  in  one  station  there  may  be  many  kilowatts 
of  energy  to  be  dissipated,  the  necessity  for  the  thorough  ven- 
tilation of  the  station  in  which  they  are  installed  is  realized. 
Since  the  air  on  becoming  hot  tends  to  flow  upward,  the 
openings  in  the  station  for  the  inlet  of  the  air  should  be  near 
the  bottom,  and  those  for  the  outlet  should  be  near  the  top, 
all  being  well  distributed.  If  the  ventilation  is  not  sufficient 
the  transformer  is  bound  to  have  a  shorter  life  than  it  would 
have  with  the  proper  cooling.  The  first  indications  of  a  dan- 
gerous condition  are  darkening  of  the  oil  and  a  slight  deposit 
on  the  surfaces  inside  the  transformer.  When  the  deposit  once 
begins  to  form  the  tendency  is  accelerated  because  of  the  les- 
sening efficiency  of  heat  dissipation  from  the  transformer. 
Where  the  oil  has  thickened  to  a  considerable  extent  and  a 
deposit  has  accumulated,  the  remedy  is  to  thoroughly  clean 
the  transformer  by  scraping  it  and  washing  it  out  with  oil 
under  high  pressure,  putting  in  new  oil  after  the  treatment. 

Cooling  Water. — Excessive  heating  followed  by  burnouts 
may  be  caused  with  water-cooled  transformers  by  the  tem- 
perature of  the  cooling  water  being  too  high,  or  the  amount 
of  water  not  being  sufficient.  Insufficient  cooling  water  is 
sometimes  caused  by  a  gradual  clogging  up  of  the  cooling 
coils.  This  may  be  due  to  chemical  actions  from  impurities 
of  the  water,  or  from  a  large  per  cent  of  organic  matter  or 
mud  in  suspension.  Where  there  is  any  danger  of  the  water 
containing  lime,  etc.,  iron  cooling  coils  should  not  be  used. 
In  such  cases  it  may  be  necessary  to  use  copper  pipe  in  order 
to  avoid  corrosion. 

A  very  frequent  cause  of  the  clogging  up  of  iron  cooling 
coils  in  water-cooled  transformers  is  the  formation  of  a  scaly 
oxide  when  the  water  contains  a  large  amount  of  air.  It  i3 
customary  in  some  locations,  where  the  water  supply  is  lim- 
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l(f(l.  to  cDol  llic  wiilrr  liy  illsclmrglng  it  into  an  (i|irn  basin 
or  taiili.  SoiiU'timcH,  to  l'ac;ilitiito  the  cooliiig,  tlic  water  is 
sprayotl  as  It  goes  into  tlic  basin.  In  eltlior  cnso,  and  cspc- 
riully  in  tlio  lattor,  tlic  wator  is  sure  to  havo  an  unusual 
amount  of  air  in  it,  and  conscquontly  will  have  a  vory  strong 
oxiilizing  action.  In  such  cases,  tlicrcl'ore,  copper  coils  should 
be  used   instead  of  iron   coils. 

To  clean  out  a  deposit  inside  the  cooling  coil  the  water  is 
llrst  blown  or  siplioiicd  out,  after  which  the  coil  is  filled  with 
a  solution  of  equal  parts  of  hydrochloric  acid  and  conimor- 
cially  pure  water.  Let  the  solution  stand  about  one  hour  in 
tlie  coil  and  then  flush  out  thoroughly  with  clean  water. 
Usually  one  treatment  of  this  nature  is  sufficient,  but  more 
may  be  used.  The  treatment  is  effective  for  removing  all 
sorts  of  accumulation  from  coils  of  the  various  metals  used. 
In  applying  tlie  treatment  it  Is  not  necessary  to  remove  the 
coil  from  the  tanli,  but  extreme  care  should,  of  course,  be 
exercised  in  order  to  prevent  any  acid  from  coming  in  con- 
tact with  any  part  of  the  transformer  winding. 

A  deposit  of  oil  is  sometimes  accumulated  on  the  outside 
of  the  cooling  coils  on  account  of  allowing  the  oil  to  reach  a 
high  temperature.  Such  deposits  act  as  excellent  heat  insu- 
lators, and  unless  they  are  removed  will  cause  the  condition 
to  become  worse,  resulting  in  dangerous  overheating  of  the 
transformer. 

With  excessive  overloads  there  is  sometimes  danger  In 
water-cooled  transformers  that  their  windings  will  reach  a 
higher  temperature  than  is  indicated  by  the  oil  temperature, 
especially  where  the  amount  of  cooling  water  is  Increased  for 
the  overload  condition.  A  thermometer  located  in  the  tank 
near  the  cooling  coil  indicates  a  temperature  considerably 
lower  than  the  actual  oil  temperature. 

Oil  Troubles. — Burnouts  are  sometimes  due  to  neglect  to 
put  any  or  suflicient  oil  in  the  transformer  case.  At  other 
times  oil  leaks  out,  owing  to  a  faulty  case,  or  excessive  evap- 
oration takes  place  after  a  long  period  of  service,  resulting  in 
excessive  temperature  rise  and  finally  in  insulation  break- 
down. 

The  presence  of  moisture  in  the  transformer  on,  even  in  the 
most  minute  quantities,  very  seriously  affects  the  dielectric 
strength  of  the  oil.  Moisture  may  enter  from  the  outside  or 
be  formed  by  condensation  on  the  inside  of  the  transformer. 
In  the  former  case  the  transformer  should  be  made  air  tight 
by  providing  the  top  covers  with  gaskets,  and  breathing 
chambers  through  which  the  entering  air  can  be  dried  should 
be  installed.  Condensation  takes  place  when  the  temperature 
of  the  transformer  is  allowed  to  fall  below  that  of  the  sur- 
rounding air.  It  may  be  prevented  by  reducing  the  amount 
of  cooling  water  at  times  of  cold  weather,  or  by  using  the 
cooling  water  over  again  several  times.  The  cooling  water 
should  also  be  shut  off  when  the  transformer  is  out  of 
service. 

Oil  may  be  dried  by  blowing  heated  air  through  it  at  a 
temperature  that  will  vaporize  moisture,  either  at  atmos- 
pheric or  a  lower  pressure,  such  as  Is  obtained  in  the  vacuum 
process.  The  adaptation  of  the  filter  press  with  blotting 
paper  to  the  treatment  of  oil  has,  however,  proved  to  be  most 
satisfactory.  There  is  no  danger  of  injury  from  excessive 
temperature,  and  both  the  moisture  and  sediment  are  re- 
moved. In  case  it  should  be  found  desirable,  the  oil  may  also 
be  treated  by  means  of  the  filter  press  without  taking  the 
transformer  out  of  service. 

Oil  Testing- 
It  Is  necessary  that  extreme  care  be  taken  in  sampling  oil. 
The  sample  must  be  drawn  from  near  the  bottom  of  the  bar- 
rel or  tank  containing  the  oil  to  be  tested,  after  the  oil  has 
been  undisturbed  for  a  period  of  not  less  than  24  hours. 

In  drawing  samples  from  barrels,  a  long  glass  tube  of  con- 
siderable diameter,  thoroughly  cleaned  and  dried,  with  the 
lower  end  drawn  to  a  14-inch  diameter  may  be  used.  Closing 
the  top  end  of  the  tube  with  the  hand,  the  tube  is  thrust  to 
the  bottom  of  the  barrel  and  the  hand  is  then  removed,  thus 
permitting  the  tube  to  fill.  Again  place  the  hand  over  the  top 
end  of  the  tube  and  quickly  withdraw  it  from  the  barrel,  letting 
the  oil  run  into  the  sample  bottle.     The  receptacle  of  the  oil- 


tcstiiiK  (Miim  that,  rcccivis  the  Haiiii)l(;  should  lie  dry  and 
clean.  Ordinarily,  il  will  he  Hulllcient  after  each  test  to  wipe 
tlu!  receptacle  anil  the  ((iniinalK  with  a  dean  cloth  that 
leaves  no  lint.  The  IiIkIi  potential  wlr(!S  should  be  connected 
to  tlu!  proper  terminals  of  the  sample  Tcci'vVdc.h:  through 
fuses  of  such  capacity  as  will  prot(!ct  the  testing  transformer 
under  short-circuit.  The  adjustable  terminals  should  be 
gaged  to  exactly  0.2  Inch  and  the  sample  poured  into  the 
receptacle,  which  should  be  slightly  less  than  full  of  oil. 
Itring  the  voltage;  up  slowly  and  continuously  until  snapping 
sparks  pass  at  short  Intervals.  This  is  called  the  "break- 
down at  short  Intervals,"  or  the  B.D.S.l.  point.  The  voltage 
that  causes  a  continual  passage  of  sparks  is  the  puncture 
voltage  and  may  be  considerably  higher  than  the  B.D.S.l. 
If  the  source  of  the  test  voltage  is  one  of  considerable  power, 
there  may  be  only  a  puncture  voltage,  which  ordinarily  would 
represent  the  B.D.S.l. 

Oil  for  transformers  of  40,000  volts  and  over  should  be 
dried  before  using  if  it  punctures  below  3,'), 000  volts.  For 
transformers  having  voltages  less  than  40,000  volts,  the  oil 
must  be  dried  if  it  punctures  below  25,000  volts.  Where  oil 
is  dried  it  may  easily  be  brought  to  a  puncture  of  40,000 
volts.  If  a  sample  contains  sediment,  it  will  puncture  at  a 
lower  voltage  than  it  would  without  the  sediment. 

Transformer  Drying- 

When  transformers  are  shipped  without  oil  in  the  tanks  it 
is  necessary  to  dry  them  out  first.  This  may  be  done  in  several 
ways,  the  external  and  the  internal  heat  methods  being 
mostly  used.  The  first  of  these  methods  should  always  be 
used  for  transformers  having  voltages  of  40,000  and  above, 
while  for  voltages  less  than  40,000  the  second  method  may  be 
used  if  facilities  for  applying  the  first  are  not  available. 

The  "external  heat"  method  requires  the  circulation  of 
heated  air  through  the  transformer  in  its  tank.  In  using 
this  method  the  caps  on  the  ends  of  the  cooling  coil  should 
be  removed  to  prevent  the  development  of  dangerous  pressure 
in  the  coil,  which  might  result  from  vaporizing  the  liquid  put 
in  it  to  prevent  bursting  due  to  freezing.  The  transformer 
having  been  cleaned,  inspected  and  returned  to  its  tank,  the 
sources  of  heated  air  should  be  connected  to  the  base  valve 
and  the  manhole  cover  removed.  In  order  to  maintain  a 
sufficiently  high  temperature  inside  the  transformer,  it  will 
be  found  necessary  to  partly  close  the  manhole,  thus  restrict- 
ing the  flow  of  air.  The  temperature  of  the  heated  air  as  it 
enters  the  transformer  should  not  exceed  90  degrees  C.  (194 
degrees  F. ).  An  outfit  which  is  especially  adapted  for  fur- 
nishing hot  air  for  this  purpose  consists  of  an  electric  air 
heater,  blower  and  air  strainer.  The  air  heater  requires  20 
to  25  KVA  at  110  or  220  volts  to  operate  it.  The  blower  is 
designed  to  run  at  3300  to  3500  R.  P.  M.  and  requires  2  H.  P. 
to  drive  it  at  normal  output.  The  blower  may  be  driven  by 
means  of  a  gasoline  engine,  motor  or  any  other  prime  mover 
which  may  be  available.  The  air  strainer,  when  in  operation, 
should  be  wrapped  with  cheesecloth  to  prevent  the  dust  from 
entering  the  blower  and  being  blown  into  the  transformer. 
This  cloth  should  be  changed  from  time  to  time  as  the  dirt 
accumulates  on  it. 

Drying  with  the  "internal  heat"  method  is  preferably  done 
with  the  transformer  out  of  its  tank;  but  if  the  transformer 
is  in  its  tank,  the  manhole  cover  should  be  removed  and  the 
valve  in  the  base  opened  to  give  as  great  a  circulation  of  air 
as  possible  under  the  conditions.  Short-circuit  one  winding, 
and  apply  such  voltage  to  the  other  that  sufficient  current  will 
flow  in  the  windings  to  raise  the  temperature  to  approxi- 
mately 80  degrees  C.  (176  degrees  F. ).  The  amount  of  cur- 
rent necessary  to  effect  this  temperature  ranges  between  one- 
fifth  and  one-third  of  the  full  load  current,  depending  upon 
the  room  temperature  and  the  design  of  the  transformer. 
The  impedance  volt  necessary  to  give  the  specified  range  in 
current  varies  from  0.4  to  1.5  per  cent  of  the  rated  voltage  of 
the  winding  to  which  the  impedance  voltage  is  applied.  In 
every  case,  however,  the  current  admitted  must  be  so  regu- 
lated that  the  temperature  of  the  windings  does  not  exceed 
the  80  degrees  specified. 

The  duration  of  the  drying  run  depends  upon  the  voltage 
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and  size  of  the  transtOniicr  and  also  upon  its  condition  as  to 
moisture  at  the  time  it  is  dried.  For  transformers  under 
20,000  volts  the  drying  should  be  continued  not  less  than 
24  hours;  20,000  to  30,000  volts,  48  hours;  between  30,000  and 
40,000  volts,  72  hours.  Transformers  of  higher  voltages  may 
require  a  longer  time.  It  is  obvious  that  some  consideration 
must  be  given  to  the  capacity  of  the  transformer.  Trans- 
formers of  less  than  100  KVA  may  only  require  24  hours.  For 
transformers  between  200  KVA  and  500  KVA  the  process  may 
be  limited  to  36  hours;  between  500  KVA  and  1000  KVA,  to 
48  hours;  between  1000  KVA  and  2000  KVA,  to  60  hours;  for 
all  larger  capacities  the  process  should  be  carried  on  for  at 
least  72  liours.  In  case  there  is  no  evidence  that  the  trans- 
former is  unduly  moist,  discretion  may  be  used  in  slightly 
decreasing  the  limits  given  for  the  voltage.  A  transformer 
of  20,000  to  30,000  volts,  for  instance,  having  a  capacity  of 
200  KVA  or  less  may  be  dried  in  only  24  hours.  The  limits 
given  for  the  capacities,  however,  should  be  rigidly  adhered 
to,  and  in  no  case  should  the  process  be  carried  on  for  less 
than  24  hours. 

Parallel  Operation 

In  order  that  several  transformers  be  able  to  operate  suc- 
cessfully in  parallel,  that  is  divide  the  load  properly,  it  is 
necessary  that  they  have  exactly  the  same  voltage  ratio  of 
high-tension  to  low-tension  turns,  the  same  resistance  and 
approximately  the  same  impedance  drop.  Where  the  imped- 
ances differ,  the  load  on  the  transformer  with  the  smaller 
impedance  w-ill  increase  and  the  one  with  the  larger  imped- 
ance decrease  until  the  two  impedance  drops  become  equal. 
It  is  generally  a  difficult  matter,  therefore,  to  secure  a  perfect 
parallel  operation  where  the  sizes  vary  greatly,  and  for  this 
reason  transformers  intended  for  parallel  operation  should 
preferably  be  of  the  same  size  and  with  exactly  the  same 
characteristics. 

SYNCHRONOUS  CONVERTERS 
Excessive  Heating- 

Overload. — This  may  be  due  to  incorrect  compounding 
w'hich  makes  a  converter  take  more  than  its  share  of  the 
load.  The  compounding  can  be  changed  by  adjusting  the 
series  field  shunt. 

Invonxvt  Excitation. — Synchronous  converters  should  al- 
ways be  operated  at  the  voltage  for  which  they  are  designed. 
However,  it  appears  to  be  a  common  weakness  among  opera- 
tors to  run  converters  with  a  5  to  10  per  cent  over-voltage  on 
the  direct  current  side.  This  is  done,  of  course,  by  increasing 
the  shunt  field  excitation  to  such  an  extent  that  the  shunt 
field  alone  draws  a  leading  current  at  no  load,  over  and  above 
which  the  series  field  adds  additional  leading  current  as  the 
loads  come  on.  The  result  of  such  operation  is  to  practically 
double  the  average  heating  in  the  armature  conductors  at  full 
load  above  that  of  unity  power-factor,  on  which  the  converter 
guarantees  are  based.  More  than  this,  such  an  operation  in- 
creases the  heating  of  certain  bars  near  the  collector  ring 
taps  to  three  or  four  times  the  normal  value,  this  being  in 
addition  to  the  heating  resulting  from  increased  core  loss  in 
the  armature  due  to  over-voltage.  The  result  is  to  practically 
cut  down  the  capacity  of  the  converter  some  30  to  50  per 
cent.  In  other  words,  a  customer  purchases  a  converter  at, 
say,  750  K.  W.,  with  the  usual  guarantees  and  so  operates  it 
as  to  make  it  only  a  500  or  400  K.  W.  converter  on  the  same 
heating  basis.  In  most  cases,  the  average  load  is  so  low  that 
no  trouble  is  experienced,  but  as  systems  grow  and  load  fac- 
tors improve  the  difficulty  is  likely  to  appear.  The  proper 
cure  for  this  evil  is  to  utilize  proper  taps  in  the  transformers 
so  as  to  impress  an  alternating  voltage  sufficiently  high,  and 
to  compel  the  operators  to  adjust  the  direct  voltage  for  suf- 
ficiently low  value  to  cause  the  converter  to  draw  a  consider- 
able lagging  current  at  no  load,  as  was  previously  explained. 

Hhort-circuit  in  Armature  Windinr/. — This  is  at  once 
manifest  by  a  burning  out  of  the  short-circuited  coil,  which 
should  be  removed  and  replaced  by  another  one. 

Short-circuit  in  Field  Winding. — This  renders  a  portion  of 
the  field  winding  inactive,  decreasing  the  resistance  of  the 
same,  and  causes  a  greater  field  current  to  flow.  This  in  turn 
may  cause  a  circulating  current  to  flow  in  the  armature  and 


hence  a  flow  of  current  through  the  eiiualizer  circuit  to  bal- 
ance up  the  potentials.  It  may  also  cause  an  unbalancing  of 
the  current  in  the  alternating  current  line,  resulting  in  over- 
heating of  the  armature  and  the  equalizer  rings.  By  means 
of  a  voltmeter,  readings  should  be  taken  across  the  terminals 
of  each  field  coil;  the  one  giving  the  least  drop  in  potential 
is  the  defective  coil. 

Poor  Retfulatlon 

Compound-wound  Converters  vAth  Reactances. — If  the  volt- 
age on  the  direct  current  end  is  too  low,  a  higher  voltage  is 
best  obtained  by  changing  the  connections  from  the  trans- 
former secondary  winding  to  a  tap  of  higher  potential.  A 
failure  to  obtain  regulation  is  usually  caused  by  an  open-cir- 
cuit in  the  field  system,  in  which  case  an  excessive  current 
is  drawn  from  the  alternating  current  side.  It  may  also  be 
caused  by  a  short-circuit  in  the  regulating  rheostat,  which 
would  cause  the  direct  current  volts  to  be  normally  high. 
Trouble  in  obtaining  a  sufficient  range  of  voltage  control  on 
a  compound-wound  converter  with  reactance  coils  can  be  cor- 
rected in  two  ways.  The  excitation  produced  by  the  series 
field  may  be  increased  by  increasing  the  resistance  of  the 
shunt  across  the  series  field  so  as  to  make  more  current  go 
through  the  latter.  If  no  shunt  is  used  the  amount  of  react- 
ance in  the  lines  of  the  converter  may  be  increased,  as  the 
amount  of  raising  or  lowering  of  the  potential  is  proportional 
to  the  reactance  in  circuit  over  a  given  adjustment  of  the 
series  field. 

Bhunt-ivound  Converters  with  Induction  RcrjuUitor.s. — If 
satisfactory  regulation  is  not  obtained  with  this  combination 
it  may  be  due  to  a  short-circuit  of  a  portion  of  the  series 
winding  of  the  regulator  or  to  an  open-circuit  in  the  primary 
winding.  A  short-circuit  in  the  secondary  or  series  winding 
would  probably  result  in  heating  up  and  burning  out  of  that 
winding,  while  an  open-circuit  in  the  primary  would  cause  a 
heavy  voltage  drop  across  the  regulator,  and  thus  bring  down 
the  direct  current  voltage. 

Sparking- 

Sparking  at  the  commutator  may  be  due  to  a  number  of 
causes  similar  to  those  described  in  the  first  installment 
under  dynamo  and  motor  troubles.  The  principal  causes  are: 
Distortion  of  field;  reversed  field  coil;  short-circuited  coil  in 
armature;  open-circuit  in  armature;  reversed  armature  coil; 
incorrect  brush  spacing;  high  bars  in  commutator;  uneven 
air  gaps. 

Starting:  Troubles 

Failure  to  start. — This  may  be  caused  by  an  open-circuit  in 
one  phase  of  the  compensator  or  line,  in  which  case  the  ma- 
chine would  be  on  single  phase  and  thus  unable  to  start.  It 
may  also  result  when  too  low  a  voltage  is  applied,  the  starting 
torque  being  proportional  to  the  square  of  the  applied  voltage. 
To  remedy,  change  connections  to  a  higher  voltage  tap  on  the 
transformer.  Excessive  bearing  friction  may  sometimes  keep 
large  machines  from  starting,  especially  if  they  have  been 
standing  still  for  a  long  time. 

Excessive  Starting  Current. — It  sometimes  happens  that 
when  six-phase  converters  are  started  from  the  A.  C.  side  an 
excessive  current  is  drawn  from  the  line  in  one  phase.  This 
may  be  due  to  a  wrong  connection,  in  that  one  phase  of  the 
machine  would  be  180  degrees  out  of  phase  with  one  of  the 
line  phases  and  would  hence  be  on  short-circuit.  This  would 
be  indicated  on  the  ammeters  and  the  phase  in  -n-hich  the 
heavy  current  is  flowing  should  be  reversed.  If  the  supply 
voltage  is  too  high  an  excessive  starting  current  may  result 
and  it  may  be  advisable  to  try  out  a  lower  voltage  tap  on  the 
transformers. 

Parallel  Operation 

In  order  that  it  be  possible  for  two  or  more  synchronous 
converters  to  operate  satisfactorily  in  parallel  and  divide 
the  load  properly,  it  is  necessary  that  they  have  the  same 
voltage  regulation  from  no-load  to  full-load.  This  can  be 
obtained  by  changing  the  initial  settings  of  the  shunt  field 
rheostat,  by  adjusting  the  series  field  shunt  resistance  and  by 
inserting  resistance  in  the  equalizer  connections  where  ne- 
cessary.    SyiK-hronous  converters  operated  in  parallel  should 
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not  bo  I'Diiiii'ftcd  Id  till-  same  transl'ornicr  secoiularlcs.  Such 
a  connection  would  form  a  closed  local  circuit  In  which  heavy 
cross  currents  would  llow,  when  any  dll'lerence  in  the  opcrat- 
InK  conditions  of  tho  machine  occurs,  as,  for  example,  when 
the  brushes  of  one  of  the  machines  are  slightly  displaced 
relative   to   the  other. 

ir  lor  some  reason,  a  shortcircuit,  I'or  example,  tlic  alter- 
nating supply  voltage  should  drop  considerably,  the  synchron- 
ous converters  operating  on  the  system  would  not  drop  out 
of  step,  as  the  direct  voltage  and  load  would  be  corr(>spond- 
Ingly  reduced.  If  other  direct  current  generators  or  storage 
batteries  were  operating  In  parallel  on  the  same  system, 
however,  these  would  tend  to  maintain  the  direct  voltage  and 
in  such  a  case  the  direct  current  would  reverse  and  flow 
toward  the  converters,  running  them  as  motors.  Care  should 
be  taken  in  such  cases,  therefore,  to  provide  the  sync^ironous 
converters  with  proper  speed  limiting  devices  and  reverse 
current  circuit  breakers. 

Huntintr 
The  most  common  reason  for  hunting  is  the  varia- 
tion in  the  angular  velocity  of  the  prime  movers  of  the  sys- 
tem. A  sudden  overload  may  come  on  the  converter,  or  the 
freuueney  of  the  supply  current  may  be  increased  due  to  a 
momentary  increase  in  the  speed  of  the  prime  mover.  The 
current  in  the  converter  will  increase  and  the  position  of  the 
armature  with  respect  to  the  field  may  be  changed  so  as  to 
produce  a  greater  torque,  which  tends  to  increase  the  speed 
of  the  converter.  As  the  armature  has  considerable  weight, 
it  will  take  some  time  for  this  to  occur,  and  as  the  synchron- 
izing force  may  have  been  more  than  sufficient  to  Increase  the 
speed  corresponding  to  the  frequency  which  existed  at  the 
time  of  the  impulse,  the  armature  will  be  pushed  ahead  of 
the  synchronous  position.  While  this  is  taking  place,  the 
angular  velocity  of  the  prime  mover  may  drop,  thus  reducing 
the  frequency  and  causing  a  still  greater  displacement  of  the 
armature.  In  this  case  the  converter  is  sometimes  ahead  and 
sometimes  behind  the  proper  phase  position  and  the  speed  is 
constantly  fluctuating  above  and  below  the  synchronous  value. 
The  remedy  is  obviously  to  make  the  rate  of  rotation  of  the 
prime  mover  more  uniform  by  providing  sufficient  flywheel 
capacity.  With  the  stipulation  impressed  upon  the  engine 
builders  this  case  of  hunting  is  not  now  so  serious  and  does 
not  exist  when  the  alternators  are  turbine  driven. 

Hunting  is  also  produced  by  a  variation  of  the  alternating 
supply  voltage  as  caused,  for  example,  by  the  drop  due  to  a 
relatively  high  resistance  and  reactance  in  the  line.  This 
fluctuation  in  impressed  voltage  will  react  in  the  synchronous 
converter  and,  if  the  magnetic  circuit  is  not  very  sensitive, 
causes  a  state  of  unstable  equilibrium  which  leads  to  hunting. 
It  is  obvious  that  if  the  E.  M.  F.  supplied  to  the  armature 
varies  suddenly  the  flux  must  also  vary  at  the  same  relative 
position  of  the  armature  and  field.  If  the  magnetism  is  lag- 
ging, the  armature  must  take  a  different  position  from  what 
it  would  otherwise,  thereby  setting  up  a  pulsation  in  speed 
and  causing  the  converter  to  hunt. 

Hunting  will  cause  a  shifting  of  the  magnetic  lines  of  force 
across  the  pole  faces  of  the  converter.  At  one  instant  the 
alternating  current  reaction  will  be  too  great  and  the  lines 
will  be  crowded  to  one  pole  corner;  then  it  will  be  weakened, 
and  the  direct  current  reaction  will  crowd  the  lines  to  the 
other  corner.  This  causes  a  shifting  of  the  lines  of  force 
across  the  interpolar  space  and  produces  sparking.  In  order 
to  prevent  this  the  armature  teeth  and  the  pole  corners  are 
generally  worked  at  a  high  saturation,  and  dampening  collars 
■  of  copper  are  placed  at  the  pole  faces  so  that  any  incipient 
shifting  of  the  field  produces  a  powerful  reaction.  The  col- 
lars consist  of  several  copper  rods  placed  in  ducts  in  each 
pole  face  and  short-circuited  together  at  the  ends  by  cross 
bars.  A  variable  armature  reaction  can  cause  but  slight  dis- 
tortion of  the  field  and  what  shifting  of  the  field  takes  place 
causes  large  currents  to  flow  in  the  copper  collars  and  these 
will  at  once  prevent  the  distortion.  With  the  copper  rods 
placed  in  this  manner,  all  of  the  currents  induced  are  in  a 
direction  to  produce  useful  results  and  no  energy  is  unneces- 
sarily lost. 


HORSEPOWER  OF  CRANE  MOTORS 

BY  U    H.  OKli;VOI8IE* 

The  following  formula  gives  the  horsepower  of  the  motor 
r('(|uire(l  to  give  an  electric  overhead  crane  its  longitudinal 
or  bridge  travel: 

Lfd 

F^- 

D 

FV 

Horsepower  = 

33,000 
in  which  V  ■—  velocity  of  crane  in  feet  per  minute; 
/■'  -—  force  of  traction  ;  i 

L  =  total  load  in  pounds; 
/=  coefficient  of  friction  =  0.08  to  0.12; 
rf  =  diameter  of  track  wheel  axle  in  inches; 
1)  =  diameter  of  track  wheel  in  inches. 
The  pressure  on  the  track  wheel  axle  bearings  should  not 
exceed  500  pounds. 

The  use  of  these  formulas  will  be  better  understood  by 
showing  their  application  to  a  practical  problem.  As  an 
example,  consider  a  25-ton  crane  equipped  with  a  5-ton  auxil- 
iary hoist  and  having  a  span  of  50  feet.  Assume  the  load  to 
be  50,000  pounds;  weight  of  trolley,  24,000  pounds;  weight  of 
two  girders,  25,000  pounds;  weight  of  lineshaft,  brackets  and 
foot  walk,  8000  pounds;  weight  of  motor,  2000  pounds;  and 
weight  of  end  carriages,  6000  pounds.  This  makes  the  total 
load  L  115,000  pounds. 

Applying  the  formula  for  F,  for  a  crane  with  track  wheels 
24  inches  in  diameter  mounted  on  axles  5  inches  in  diameter: 
115,000  X  0.10  X  5 

F  = =  2396  pounds 

24 
Substituting  this  value  for  F  and  assuming  a  speed  of  250 
feet  per  minute, 

2396  X  250 

Horsepower  = =  18 

33,000 

A  short  method  of  finding  the  approximate  diameter  of  the 
bridge  shaft  that  is  required  to  transmit  this  horsepower,  is 
given  by  the  following: 

H.  P.  X  120 

Diameter  of  bridge  shaft  = 

R.  P.  M.  of  motor 
To  illustrate  the  use  of  this  formula,  assume  the  case  of 
a  crane  in  which  the  motor  makes  575  revolutions  per  minute. 
The  diameter  of  the  sliaft  would  then  be  found  to  be: 

18  X  120 

Diameter  of  bridge  shaft  = =  3%  inches 

575 
In  designing  a  foot  brake  for  this  bridge,  nine  square  inches 
of  brake  surface  should  be  allowed  for  each  horsepower  re- 
quired for  the  motor.  The  available  brake  surface  is  usually 
taken  as  three-quarters  of  the  circumference  of  tlie  brake 
wlieel  multiplied  by  its  fax;e  width. 

*  *     * 

RISING   PRICE   OF  PLATINUM 

The  cost  of  platinum  is,  at  tlie  present  time,  .$670  a  pound, 
as  compared  with  $290  a  pound  five  years  ago.  This  great 
increase  in  price  is  due  to  the  increased  demand  for  platinum 
in  the  industries  and  for  purposes  of  ornament  while  the  pro- 
duction of  platinum  has  increased  but  little.  The  world's  total 
production  of  platinum  during  1912  was,  approximately,  21,- 
500  pounds,  which  was  practically  the  same  as  the  production 
during  1911  and  only  2000  pounds  more  than  the  production 
in  1910.  Of  the  total  annual  production  of  platinum  all  but 
about  1000  pounds  comes  from  Russia.  Columbia  produces 
nearly  1000  pounds  per  year.  The  imports  of  platinum  into 
the  United  States  in  1912  aggregated  $4,503,682  in  value.  The 
total  output  of  platinum  from  the  United  States  during  1912 
was  only  50  pounds. 

*  *     * 

There  is  no  power,  however  great,  that  can  stretch  a 
wire,  however  fine,  horizontally  straight  provided  the  wire  is 
of  considerable  length.     Why? 


'  Address:     Care  of  The   Wickes  Boiler   Co.,   Canton,    Ohio. 
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METHODS  OF  THE  WILLYS-OVERLAND  CO.  IN  FORGING  AND  MACHINING  FRONT  AXLES  MADE  FROM  SQUARE  STOCK 


Srqiienoo   of   Forging    Operati 
Willys-Overland   Front   Axle 


There  are  several  different  methods  employed  in  the  forg- 
ing of  front  axU's  for  autoiiioljilos.  The  Ford  front  axle,  as 
(loscribf'd  in  lli.'  ai'tidc  ".Macliiiic  l^'orging — 5"  in  the  Sep- 
tember number  of 
Maciuneuy,  Is  made 
in  one  piece  from  a 
rjx-inch  round  bar  of 
vanadium  steel.  An- 
other method,  used 
especially  for  large; 
axles,  is  to  make 
them  in  two  pieces 
welded  in  the  center. 
The  front  axle  to  be 
described  in  the  fol- 
lowing is  made  from 
a  I'/j-inch  square  bar 
of  liigh-carbon  steel. 
The  use  of  any  of 
these  methods,  of 
course,  depends  large- 
ly on  the  number  of 
axles  to  be  made  and 
the  facilities  at  the 
disposal  of  the  man- 
ufacturer. Judging 
this  proposition  from 
an  economical  stand- 
point, it  would  seem 
that  a  one-piece  front 
axle  would  be  the 
easiest  to  make  and 
would  be  superior  to  that  made  from  two  pieces  welded  to- 
gether. 

Upsetting-  the  "Overland"  Front  Axle 
The  first  operation  on  the  front  axle  is  to  cut  off  a  bar  of 
high-carbon  steel  ly,  inch  square  by  59  inches  long  as  shown 
at  A  in  Fig.  1.  This  is  put  in  the  furnace  and  heated  on  one 
end  to  a  "white"  heat.  The  next  operation  is  performed  in 
the  four-inch  Ajax  upsetting  and 
forging  machine  shown  in  Fig.  2, 
which  is  equipped  with  sliding  dies 
of  a  type  somewhat  similar  to  those 
shown  in  Fig.  62  of  the  article  pre- 
viously mentioned.  In  this  case, 
however,  the  impressions  in  the  dies 
are  made  to  suit  the  square  stock, 
whereas  in  the  other  case  a  round 
bar  was  used.  The  method  here 
described  also  differs  in  that  the  up- 
setting plunger  does  not  rough-form 
the  ends  of  the  bar,  but  merely  up- 
sets two  bosses  as  indicated  at  /} 
in  Fig.  1.  The  end  of  the  bar  is 
upset  to  form  two  bulges,  which  con- 
tain sufficient  metal  to  form  the  axle 
ends  and  spring  pads.  The  boss  at 
the  end  is  increased  from  li/i  inch 
to  2%  inches  square,  while  the  boss 
for  the  spring  pads  is  increased 
from  IV2  inch  to  2i^  inches 
square. 


impressions  bring  them  to  the  required  size.  Two  blows  are 
struck  in  each  position.  From  the  forging  machine  the 
upset  bars  are  taken  to  the  steam  hammer  shown  l(j  the 
left  In  Fig.  3. 

It  will  be  noticed  by  referring  to  V  in  Fig.  1  that  the  bar 
has  not  nearly  reached  the  final  shape  of  the  axle  and  re- 
quires a  considerable  amount  of  drop-forging  to  bring  it  to 
shape.  Two  sets  of  dies  are  used— roughing  and  finishing. 
The  rougliiiig  diis  ai«'   held  in   the  steam   hammer  shown   to 


Fig.  2.     Ajax  Forging  Machine  u 


the  left  in  Fig.  3,  while  the  finishing  dies  are  shown  set  up 
in  the  hammer  in  the  center  of  the  engraving,  and  in  the 
closer  view.  Fig.  4.  The  roughing  dies  only  break  down 
and  rough-form  one  end  of  the  front  axle,  these  dies  having 
two  impressions.  The  breaking-down  impressions  in  the 
dies  simply  "throw  out  the  stock"  into  the  desired  positions, 
thus  enabling  the  axle  to  be  formed  to  the  rough  shape  in 
the  roughing  die  impressions.  Two  blows  are  struck  with 
the  breaking-down  portion  of  the  dies  and  seven  blows  in 
the  roughing  impressions. 

The  bar  is  now  taken  to  the  furnace,  and  upon   reaching 
the  proper  heat  is  removed   and   placed   under  the   finishing 


Fig.  3. 


Forg-ing-  under  the  Steam  Hammer 
After  one  end  of  the  bar  has  been  upset  in  the  forging 
machine,  it  is  thrown  down  in  the  sand  to  cool  off,  and  the 
same  operation  is  repeated  on  the  batch  of  bars.  After  this 
the  bars  are  again  placed  in  the  furnace  and  the  other  end 
upset  in  the  same  manner.  The  top  impressions  in  the  forg- 
ing dies  are  used  to  rough-form  the  bosses,  while  the  lower 


steam  Hammers  and  Trimming  Press  used  in  perlorining  the  Final  Forging  Operations  on  the  Axle 

dies  show'n  in  Fig.  4.  Here  nine  blows  are  struck,  and  as 
the  axle  is  brought  to  its  final  shape  a  considerable  amount 
of  fin  or  flash  is  thrown  out  around  the  form.  This  is  re- 
moved by  the  trimming  punch  and  die  shown  to  the  extreme 
right  of  Fig.  3.  which  is  held  in  a  Toledo  No.  57  punch  press. 
After  the  fin  has  been  removed,  the  forging  is  brought  back 
to  the  same  hammer  and  given  a  final  blow.     As  shown  at  D 
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iDrciiiK  the  slides  Mparl  iiiid  slrchliiiiK  the  axles  to  Iho 
ri(|iilri'(l  liiH'lli.  A  iiKisiruiiiii  cnDr  ol'  1/lG  inch  Ik  allowed 
111  llic  Inintli  ol  the  liNJiil  axle.  Alt.  r  Ktrcitchiiifr,  Ihc  taporod 
wi-dKi'H  arc  knocked  onl  ami  I  he  axh'  removed  and  placed  in 
the  heiidhiK  (lie  ./  kIiow  ii  lo  Ihe  lelt.  Here  the  axle  in  held 
in  grooves  lornied  in  lliis  die  and  is  located  by  the  stop  K. 
'riie  l)(-n(llng  is  accomplished  by  (be  inii)ressionH  in  the  lower 
die    in    conjnnclion    widi    the    beiidinK    punch    L    held    in    the 


In  FiK.  1,  only  hall  ol  the  Iront  axle  Is  completed  at  a  time. 
After  one  end  of  tin  a\le  l\as  been  formed,  it  is  thrown  down 
in  the  sand  to  cool  oil.  ami  npon  tin'  completion  ol'  the  batch 
the  bars  are  anaiu  planil  in  the  liirnace  and  the  other  end 
Jumdled   in  a   nninner  similar  lo  that   described. 

Stretclilnn'  unci  UonclloK  AiUoniobllo  l<'runl  Axlu.s 

After  both  ends  of  the  front  axle  have  been  forged,  briiiK- 
luK  the  axle  practically  to  its  llnal  shape,  it  is  then  placed 
in  a  fnrnace  and  lieated  lor  the  linal 
operation  strctcliini;  to  llie  proper 
length  and  bendim;  lo  shape.  'I'his 
is  accomplislied  in  tlu'  Toledo  No. 
,r,i;  punch  press  shown  in  I'Mg.  f), 
which  is  equipped  witli  a  stretching 
and  bending  die  of  interesting  con- 
struction. The  bending  portion  of 
this  die  consists  of  a  base  A  fastened 
to  the  base  of  the  press,  in  wliich 
two  slides  li  and  ('  are  lield.  l-'asl- 
enert  to  the  top  of  tliese  slides  are 
two  brackets  D,  only  one  of  wliicli 
is  shown,  that  serve  to  liold  tlie 
front  axle  in  position. 

In  operation,  tlie  front  axle,  after 
being  heated  in  the  center  to  the 
proper  temperature,  is  placed  be- 
tween these  projecting  braclcets  D: 
then  the  wedges  E  are  placed  in  the 
grooves  formed  in  tlie  axle  and  a 
square  tapered  wedge  F  is  driven  in 
on  top  of  wedge  E.  This  combina- 
tion of  wedges  clamps  the  front  axle 

rigidly   in   position,   and  as  the   ends  ^^S-   6.     Mining  the  Axle  Ends  in  a  Special  Horizontal  Milling  Machine 

bear   against   the    outside   projecting   bosses   of   the   brackets  ram  of  the  press.     The  condition  of  the  front  axle  after  this 

the    axle    is    prevented    from    shifting    when    the    stretching  operation  is  shown  at  F  in  Fig.  1. 

operation  is  taking  place.  Milling-  Automobile  Front  Axles 

The    stretching    operation    is    accomplished    by    a    tapered  Two  milling  operations  are  required  on  the  front  axle  after 


Fig.  4.     The  Final  Drop-forging   Dies 

plunger  G  held  in  the  ram  of  the  press  and  operating  be- 
tween two  rollers  H  and  /  which  are  held  in  projecting  bosses 
formed  on  the  two  slides  B  and  C.  As  the  ram  of  the  press 
descends,  this  tapered  plunger  comes  in  between  the  rollers, 


Fig.   5.     stretching  and  bending  the  Axle  to  its  Final  Length  and  Shape 

it  has  been  forged  to  the  final  shape— milling  the  ends  and 
the  spring  pads.  As  the  milling  of  the  spring  pads  is  a 
simple  operation  it  will  not  be  described  here.  The  milling 
of  the  axle  ends  is  accomplished  in  the  Espen-Lucas  horizontal 
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iiiilliiiK  iiiacliiiic  sliowii  in  Fig.  G.  Two  axles  are  held  in 
the  lixturc  A  by  set-screws  and  clamps.  The  milling  of  the 
ends  is  accomplished  with  eight  inserted-tooth  high-speed 
steel  milling  cutters  B,  which  finish  them  in  one  cut.  On  an 
average  5/32  inch  is  removed  from  the  surface  of  eacli  axle 
end  and  135  axles  are  completed  in  nine  hours. 
DriUitiK'  the  Holes  In  the  Sprint?  Pads 
After  the  spring  pads  have  been  milled,  the  ten  holes  for 
fastening    the    springs    to    tlu'    front    axle    and    the    two    holes 


Fig.  7.     Drilling  and  Reaming  the  Hole 
Axle    Ends    and    Spring    Pads 

for  the  universal  joints  are  drilled  and  roamed.  This  opera- 
tion is  accomplished  in  the  Foote-Burt  multiple-spindle  drill- 
ing machine  shown  in  Fig.  7,  the  twelve  holes  being  com- 
pleted in  one  setting.  The  ten  holes  for  holding  the  springs 
to  the  spring  pad  are  produced  with  the  two-csnter  drill  heads, 
each  of  which  carries  four  15/32-inch  and  one  9/16-inch  drill. 
The  two  end  spindles  carry  39/64-inch  drills  which  produce 
the  holes  in  the  axle  ends.  These  holes  are  also  reamed 
with  a  %-inch  reamer  after  drilling.  The  axle,  when  being 
drilled  is  located  from  the  ends  by  lugs  and  knurled  nuts  in 
the  fixture  shown.  Fifty  of  these  front  axles  are  completed 
in  nine  hours. 


THE   SPEED   KING 

BY  DONALD  A.  HAMPBON' 

Conspicuous  among  a  number  of  men  hired  during  our 
busy  season  last  fall  was  one  Bud  Cook  of  Philadelphia,  who 
had  been  employed  to  run  a  boring  machine  in  the  locomo- 
tive works,  but  the  water  disagreed  wtih  him  so  that  he  had 
to  leave  the  city.  His  tools  and  outfit  had  been  delayed  in 
transit  but  he  had  a  four-inch  scale  in  his  pocket  and  thought 
that  he  could  get  along  until  Saturday,  if  we  could  lend  him 
a  few  things. 

Bud  stated  that  he  was  a  good  "all-around  man,"  and  as 
the  days  went  by  he  lived  up  to  this  estimate  of  his  ability; 
he  was  at  home  on  all  classes  of  work,  and  what  was  even 
better,  he  was  a  rapid  worker.  Very  few  of  the  boys  could 
set  up  a  job  on  the  boring  mill,  for  instance,  as  quickly  as 
he — he  invariably  had  the  first  cut  going.  The  apprentices 
dubbed  him  the  "Speed  King,"  and  most  of  the  men  were 
secretly  jealous  of  him,  for  although  they  tried  to  equal  his 
production   they   always   fell   behind.     When    talking   things 


.11    ITanford   St..    Middlrtonn.    X.    Y. 


over  among  themselves  they  were  quite  frank  in  making 
insinuations  about  the  quality  of  Bud's  work. 

But  Bud  continued  to  make  good.  "My  work  speaks  for 
itself,"  he  would  say,  and  after  he  had  been  In  the  shop  for 
a  month  he  looked  like  a  real  find— rapid,  capable  and  willing 
— and  he  was  trusted  with  many  pieces  of  work  of  the  class 
that  usually  goes  to  the  old  hands.  It  was  along  toward  the 
second  month  Bud  had  been  with  us  that  a  complaint  came 
in  about  a  job  he  had  done.  The  slide  he  had  fitted  up  on 
a  punch  press  had  worn  loose  in  remarkably  short  order,  but 
Bud  promptly  excused  himself  on  the  ground  that  he  had 
done  the  work  at  night  and  might  not  liave  got  a  full  bearing 
on  account  of  the  poor  light.  As  a  matter  of  fact,  it 
looked  as  if  he  had  scraped  the  entire  bearing  low  and  then 
fitted  up  a  little  Vi   inch  rim  around  the  edge. 

About  a  week  later  the  cement  mill  'phoned  for  a  man  to 
come  down  and  look  over  a  job  that  Bud  had  done  a  little 
while  before.  The  work  consisted  of  putting  in  a  new  slide 
on  a  pulverizer,  and  when  the  man  who  went  to  investigate 
returned  he  reported  that  the  plate  was  held  on  by  twelve 
head  screws  and  the  first  step  he  had  taken  was  to  tighten 
up  these  screws,  but  an  hour  later  the  plate  was  loose  again. 
An  investigation  showed  that  only  five  screws  were  holding 
it  down,  although  twelve  bright  screw  heads  showed  on  the 
outside  of  the  plate.  Seven  of  these  screws,  however,  were 
heads  only,  which  Bud  had  ingeniously  cut  off  and  riveted 
on  the  reverse  side  of  the  plate.  Six  holes  in  the  frame  were 
filled  by  old  screws  which  it  would  have  been  impossible  to 
get  out  except  by  drilling,  and  the  seventh  hole  contained 
the  end  of  a  new  y,  inch  tap. 

Needless  to  say,  Bud  was  fired  for  that  little  job  in  double- 
(|uick  time.  The  cement  people  were  too  good  customers  for 
us  to  lose  without  showing  that  we  meant  to  do  the  right 
thing  by  them.  The  climax  came,  however,  the  next  morning. 
We  had  all  the  work  we  could  handle  and  were  making  pretty 
good  headway  when  the  engine  knocked  out  a  cylinder  head 
at  about  ten  o'clock.  Bud  again.  The  Sunday  previous  he 
had  been  given  the  job  of  fitting  new  cylinder  studs  to  replace 
the  old  ones  which  had  become  loose.  The  engineer  reported 
that  the  job  looked  first-class,  and  although  Bud  had  put  in 
a  time  slip  for  twenty  hours,  it  was  O.  K'd  because  he  had 
done  such  a  good  job.  Looking  at  the  thing  in  the  light  of 
later  experience,  it  appeared  that  when  Bud  took  the  cylinder 
head  off,  he  found  the  studs  were  still  tight  in  the  cylinder, 
so  removing  them,  he  sized  them  down  until  they  fitted  nicely 
in  new  nuts,  and  also  took  particular  pains  to  face  off  the 
nut  end  of  each  stud  so  that  it  looked  like  new.  Then  he 
replaced  them  in  the  cylinder  in  the  reverse  position,  so 
that  the  worn  ends  went  into  the  holes.  By  screwing  the 
studs  down  until  they  bottomed,  they  appeared  to  be  quite 
solid,  but  as  may  be  readily  imagined,  it  did  not  take  many 
hours  of  running  with  the  gage  standing  at  110,  to  tear  those 
worn  threads  from  their  seats. 

The  "I-told-you-so"  boys  in  the  shop  had  a  day  of  rejoicing 
and  the  stock  of  the  slow  men  went  up  several  points  in  the 
office.  It  was  learned  some  time  afterward  that  Bud  had 
always  been  that  way.  A  few  weeks  of  hard  conscientious 
work  was  all  that  his  nature  could  stand,  and  then  the 
spirit  of  unrest  so  got  the  better  of  him  that  he  seldom 
stayed  in  the  same  place  for  more  than  a  month  or  two  before 
taking  the  short  cut  routes,  to  which  his  undoubted  talent 
lent  full  aid.  His  ability  had  put  him  in  a  number  of  respon- 
sible positions,  but  the  result  was  invariably  the  same,  and 
Bud  is  probably  even  now  wondering  whether  a  north  or  south- 
bound freight  will  take  him  to  a  place  where  the  water  is 
better. 


Sir  Robert  A.  Hadfield,  in  a  paper  presented  before  the 
September  meeting  of  the  British  Iron  and  Steel  Institute, 
reports  the  results  of  experiments  with  a  manganese  steel 
whose  heating  and  cooling  curves  do  not  show  the  character- 
istic points  of  recalescence  and  decalescence.  Extensive  ex- 
periments have  been  performed  on  this  steel  but  in  all  cases 
no  points  of  recalescence  or  decalescence  showed  in  the  heat- 
ing and  cooling  curve. 
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THE  USE  OF  HEAT-TREATED  GEARS  IN  MACHINE  TOOLS* 


KItOM  THK  HTANDPOINT  OP  THE 
BY  ANDRKW 

It  is,  or  loiirsc.  iiiipossiblo  lo  cover  tliorouKlil.v  such  a  broad 
subject  us  the  licat-treatinont  of  gears,  within  tho  limits  of 
this  article,  so  only  such  points  as  arc  probably  of  interest  lo 
the  averuKc  machine  tool  builder,  will  be  considered. 

At  the  outset,  it  should  be  explained  that  the  methods  of 
heat-treatment  described  here  are  those  best  suited  to  the 
reciuiroments  at  the  Gleason  Works  and  It  is  not  claimed  that 
they  represent  general  practice.  In  fact,  it  Is  rather  hard 
to  say  what  Is  the  general  practice,  as  the  heat-treatment  of 
steel  gears  is  largely  a  matter  of  individual  requirements. 
Methods  vary  considerably  even  among  manufacturers  of  a 
certain  class  of  automobile  gears  which  are  of  a  standard 
shape  and  designed  for  one  purpose,  so  that  hardened  gears  for 
machine  tools  may  well  be  considered  a  distinct  proposition. 
Looking  at  this  subject  from  the  viewpoint  of  the  machine 
tool  builder,  the  principal  points  to  be  considered  are: 

(1)  The  advantages  to  be  gained  by  the  use  of  heat-treated 
gears. 

(2)  The  selection  of  steel  to  suit  the  purpose  for  which 
the  gears  arc  intended,  and  the  design  to  suit  hardening  con- 
ditions. 

(3)  The  methods  of  hardening  and  the  necessary  equip- 
ment and  materials. 

(4)  The  cost  of  heat-treated  gears. 

The  advantages  in  the  use  of  heat-treated  gears  properly 
made  are  greatly  increased  strength  and  hard  tooth  surfaces 
which  resist  wear.  These  points  are  certainly  of  vital  im- 
portance in  modern  machine  tool  design,  and  it  seems  Inevit- 
able that  hardened  gears  will  very  soon  be  in  general  use  in 
this  class  of  machinery.     The  failure  of  soft  metal  gears  to 
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Fig.  1.     Gear  with  Light  Hub  kept 
Soft   by   copper   plating 


Fig.  2.     Gear   having   SmaU   Pinion 
Integral   with   Hub 


Stand  the  wear  and  tear  in  machine  tools  is  too  frequently 
the  cause  of  breakdowns,  and  in  spite  of  the  rapid  develop- 
ment in  design  in  other  ways  such  gears  are  still  commonly 
used.  They  are  a  serious  source  of  weakness  and  the  logical 
remedy  is  heat-treated  gears.  Heat-treated  gears  with  their 
increased  strength  and  ability  to  withstand  wear  offer  almost 
unlimited  opportunity  for  compact  design.  For  example,  the 
automobile  transmission  suggests  what  can  be  accomplished 
with  such  gears  in  making  machine  tools  more  convenient  in 
operation  and  more  durable. 

Steel  to  be  Used 

The  question  of  the  steel  to  be  used  depends  not  only  upon 

the  purpose  for  which  the  gears  are  intended  but  also  upon 

the  design.    When  the  gears  are  subjected  to  severe  shock  or 

heavy  overload  at  times,  a  steel  which  will  show  the  greatest 


•  Paper  read  before  the  National  Machine  Tool   Builders'  Association,   New 
York    City,    October   23,    1913. 
t  Address:      Gleason   Works,    Rochester,    X.    T. 
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tensile  strength  possible,  without  sacriliciiig  tougliiiess,  is 
I)hiinly  tho  most  desirable;  but  steel  which  will  show  tliesc 
(|ualities  has  certain  limitations  for  use  in  machine  tool  con- 
struction, and  it  will  be  interesting  to  note  the  value  of  a 
straight  tempering  steel  as  compared  with  the  more  com- 
monly u.sed  casehardening  steels.  Straight  tempering  .steels 
for  gears  are  invariably  alloy  stock  and  moat  of  our  experi- 
ence has  been  with  the  chrome-nickel  alloy.  With  several 
different  makes  of  stock  of  this  kind,  we  have  found  an  in- 
creased tensile  strength  of  150  per  cent  after  heat-treatment. 
The  analysis  varies  considerably  in  different  makes,  requiring 
a  corresponding  difference  in  the  heat-treatment,  but  manu- 
factur(>rs  making  a  .specialty  of  alloy  steels  now  furnish 
them  carefully  graded  with  instructions  for  hardening  which 
can  generally  be  relied  upon. 

There  are  frequent  exceptions,  however,  to  the  rules  for 
hardening  any  kind  of  gear  steel,  and  the  only  safe  method 
is  to  experiment  with  every  change  in  design.  It  is  not  suffi- 
cient to  cut  a  piece  off  the  bar  and  harden  it,  regardless  of 
the  shape  of  the  gear  being  made,  as  the  sample  piece  should 
be  practically  the  same  as  the  gear  in  order  to  produce  the 
same  effect.  Take,  for  example,  a  pinion  solid  on  a  shaft. 
The  teeth  will  chill  much  more  quickly  than  the  solid  section 
under  them,  and  in  order  to  avoid  shrinkage  strains  special 
heat-treatment  is  required  to  suit  this  shape  and  the  quality 
of  steel  that  is  used.  If  a  sample  pinion  of  this  size  were 
made  separate  from  the  shaft,  the  effect  of  the  same  heat- 
treatment  would  be  radically  different  owing  to  the  fact  that 
the  center  would  cool  almost  as  rapidly  as  the  teeth. 

Our  experience  leads  us  to  recommend  the  use  of  as  few 
grades  of  steel  as  possible.  If  the  steel  is  selected  to  suit 
exactly  each  different  shape  of  gear  and  the  purpose  for  which 
it  is  intended,  it  would  necessitate  a  large  variety  for  the 
varied  requirements  of  the  machine  tool  builder.  There  are 
some  steels  which  are  more  adaptable  to  different  conditions 
in  hardening  than  others,  and  considering  the  comparatively 
small  quantities  and  the  variety  of  sizes  and  shapes  in  gears 
for  machine  tools,  it  is  well  to  keep  this  in  mind.  "Fool- 
proof" methods  in  the  heat-treatment  of  gears,  are  far  from 
possible,  but  by  the  selection  of  a  few  grades  of  steel  which 
show  good  average  results,  the  work  can  be  greatly  simplified. 

Tempered  vs.  Casehardened  Gears 
On  account  of  the  great  strength  and  toughness  of  chrome- 
nickel  tempering  steel  and  the  fact  that  it  hardens  clear 
through,  it  is  well  adapted  for  automobile  transmission  gears 
and  any  similar  purpose  in  the  construction  of  machine  tools. 
Gears  of  this  kind  do  not  chip  on  the  edges  of  the  teeth  and  will 
stand  almost  unlimited  hardship  in  sliding  in  and  out  of 
mesh.  Chrome-nickel  tempering  steels  tend  to  keep  their 
shape  in  hardening  better  than  the  low-carbon  casehardening 
steels,  but  they  do  warp  somewhat  and  they  cannot  be 
straightened  without  sacrificing  the  hardness  almost  entirely. 
Gears  made  of  this  stock  do  not  show  as  hard  a  bearing  on 
the  surface  of  the  teeth  as  those  made  of  casehardened  steel. 
The  cost  of  machining  alloy  tempering  steels  will  average  at 
least  twice  as  much  as  that  of  casehardening  steels,  and  the 
cost  of  the  steel  itself  varies  from  fourteen  to  sixteen  cents 
per  pound,  as  compared  with  less  than  half  that  price  for 
high-grade  alloy  casehardening  steels. 

The  chief  advantage  in  the  use  of  casehardened  gears  is 
the  file-hard  tooth  surfaces.  The  easy  machining  qualities 
and  low  cost  of  the  stock  are  also  important  advantages,  but 
the  superior  wearing  qualities  of  casehardened  gears  make 
them  the  best  at  any  price  for  average  conditions  in  machine 
tool  construction.  In  designing  a  machine  tool  there  may 
often  be  occasion  to  make  the  gears  as  small  as  possible  and 
it  then  becomes  a  question  as  to  the  choice  of  tempered  steel 
or  alloy  casehardening  steel.  The  use  of  5  per  cent  nickel 
low-carbon  casehardening  steel,  will  give  the  best  results  pos- 
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sible  If  strength  and  wearing  qualities  are  considered,  altiiough 
if  strenRth  is  tlie  main  consideration,  tempering  steels,  as 
previously  explained,  sliould  be  tlie  choice. 

Of  tlic  alloy  casehardeiiing  steels,  we  are  more  familiar 
with  the  throe  principal  grades  of  nickel  than  any  other.  The 
writer  believes  that  these  have  become  standard  to  a  large 
degree  in  the  trade  at  the  present  time.  These  are  5  per  cent 
open-hearth  nickel  alloy;  3Vj  per  cent  open-hearth  nickel; 
and  1  to  I'/o  per  cent  nickel  natural  alloy.  The  principal 
characteristics  of  these  steels  are  a  higher  tensile  strength 
than  straight-carbon  steel,  and  a  correspondingly  higher 
strength  after  casehardening.  The  carbon  case  has  a  close 
bond  with  the  core  and  is  less  likely  to  chip  than  the  ordinary 
machinery  steel.  In  fact,  a  number  of  manufacturers  of  the 
higher  grade  automobiles  use  tlie  5  per  cent  casehardening 
nickel  steel  in  their  change  speed  transmissions,  where  tem- 
pering steels  might  be  regarded  as  more  favorable. 

When  it  comes  to  substituting  casehardened  gears  for  soft 
steel  or  cast-iron  gears,  in  machine  tools,  it  will  generally 
be  found  that  a  straight-carbon  casehardening  steel  will  answer 
every  rcQuirement,  and  unless  the  original  gears  have  been 
considerably  overloaded  tlie  more  expensive  alloy  steel  gears 


pens  that  the  hardness  will  drop  as  low  as  that  of  tempering 
steels. 

Sttlectlve  or  Local  Hardening  of  Qears 

A  strong  point  in  favor  of  casehardening  steels  for  machine 
tool  gears  is  that  certain  parts  can  be  kept  soft  readily  where 
subse(iuent  fitting  is  found  desirable.  Hub  projections,  web 
surfaces,  etc.,  can  be;  copper-plated  or  enamelled  with  various 
preparations  so  as  to  exclude  the  carbon  in  the  carbonizing 
heat,  leaving  these  parts  soft  for  final  machining  operations. 
Present-day  design  of  casehardened  gears  for  machine  tools 
often  makes  it  necessary  to  keep  certain  parts  soft  in  order 
to  avoid  shrinkage  strains  in  the  hardening  process.  In  a 
gear  with  light  hub  projections,  as  shown  In  Fig.  1,  the  car- 
bon case  would  extend  almost  through  the  thin  section  of  the 
hub  at  the  keyseat,  making  it  quite  likely  to  crack  on  account 
of  the  uneven  shrinkage  in  hardening.  We  advise  making 
gears  for  hardening  of  even  section  throughout,  but  where  It 
is  necessary  to  use  light  hub  projections  like  the  one  shown, 
they  can  be  made  safely  by  the  method  of  selective  hardening. 

In  selective  hardening,  we  have  found  that  copper-plating 
the  surfaces  which  are  to  be  kept  soft  is  the  most  satisfactory 
method.    Generally  the  parts  to  be  plated  can  be  immersed  In 
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Figr.  3.     Plan   of    Gear   Hardening   Department — Gleason   Works 


would  be  an  extravagance.  In  straight-carbon  steels  for  case- 
hardening,  we  recommend  0.15  to  0.25  per  cent  carbon.  A 
lower  degree  of  carbon  than  this  is  likely  to  produce  a  lami- 
nated case  which  will  crack  or  chip  under  heavy  pressure. 
Nickel  alloy  steel  for  carbonizing  should  not  have  over  0.20 
per  cent  carbon;  0.10  to  0.20  per  cent  carbon  suits  us  the 
best.  The  nickel  alloy  has  practically  the  same  effect  in 
hardening  as  an  increase  in  carbon  of  about  ten  points.  We 
have  found  that  0.25  per  cent  carbon  nickel  alloy  steel,  case- 
hardened,  will  generally  harden  clear  through  very  much  the 
same  as  a  straight  tempering  steel. 

The  teeth  of  soft  steel  gears  in  machine  tools  seldom  break 
or  strip  until  they  have  worn  quite  thin,  and  our  experience 
goes  to  show  that  durability  is  generally  of  more  importance 
than  excessive  strength  in  gears  of  this  kind.  Casehardened 
steels  show  an  increased  tensile  strength  ranging  from  30 
per  cent  in  standard  carbon  steel,  to  75  per  cent  in  high-grade 
nickel  alloy  steel.  The  straight-carbon  casehardening  steels 
are  not  as  uniform  in  analysis  as  the  alloy  steels  and  we  can- 
not always  get  the  same  degree  of  hardness  in  the  case  as 
with  the  higher  grade  steels.  This  is  particularly  noticeable 
in  gears  of  heavy  section  hardened  in  oil,  but  it  rarely  hap- 


the  solution,  leaving  the  teeth  clear,  or  the  blank  can  be 
copper-plated  all  over,  so  that  when  the  teeth  are  cut  the 
bearing  surfaces  will  be  free  to  carbonize.  It  should  be  borne 
in  mind  that  wherever  this  plated  surface  is  marred,  carbon 
will  enter  and  leave  a  hard  spot  after  the  gears  are  hardened. 
Some  Points  in  Gear  Desigrn 

Other  points  for  criticism  in  the  design  of  the  pair  of  gears 
shown  In  Fig.  1  are  the  extremely  long  face  in  proportion  to 
the  cone  distance  and  the  long  backing  or  overhang  of  the 
pinion  on  its  bearing.  The  chances  are  all  against  getting  a 
full  bearing  of  the  teeth  throughout  the  length  of  face,  after 
the  gears  are  hardened  and  the  bores  arc  ground  to  size.  We 
would  advise  cutting  down  the  length  of  face  to  not  more 
than  one-third  of  the  cone  distance  and  using  a  coarser  pitch 
with  a  smaller  number  of  teeth  for  the  same  diameters. 

Another  condition  which  it  is  necessary  to  guard  against 
in  gears  of  this  kind  occurs  where  a  small  pinion  is  made 
solid  with  the  gear  in  place  of  the  light  hub,  as  shown  in 
Fig.  2.  There  would  be  still  greater  risk  on  account  of  shrink- 
age strains  in  hardening  this  piece.  The  pinion  section  would 
be  weak  when  worked  out  of  the  center  of  bar  steel  and  it 
would  be  far  better  to  make  it  separate  from  the  gear. 
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All  I'stablislicd  rules  lor  (hi'  iKirsrpowcr  Iraiisniitlid  by 
gears,  as  far  as  1  know,  are  based  on  tlie  use  of  soft  steel  or 
cast  Iron.  They  usually  allow  a  stress  for  steel  of  two  and 
oue-lialf  times  that  of  cast  Iron.  This  may  be  correct  as  far 
as  streiiRth  is  concerned,  but  it  certainly  Is  not  right  if  wear 
is  to  be  taken  into  account.  We  have  found  that  gears  of  a 
good  mixture  of  cast  iron  showing  '.ir>  to  in  on  the  scleroscope 
test  for  hardness  will  withstand  wear  fully  as  well  as  open- 
liearth  cast-steel  gears  of  the  same  size.  ('onse(iuently,  we 
have  compromiscHi  on  one-half  this  difference  in  stress  for  steel, 
making  it  one  and  one-quarter  instead  of  two  and  oue-lialf 
times  that  for  cast  iron. 

This  brings  up  the  subject  again  of  wearing  qualities  of 
casehardened  steel  gears  as  compared  with  soft  gears.  We 
have  eciuippcd  a  number  of  electric  motor  drives  with  case- 
hardened  gears,  making  them  very  much  smaller  than  the 
soft  steel  gears  formerly  used,  with  most  satisfactory  results, 
and  judging  by  these  records,  we  recommend  a  stress  of  four 
times  the  usual  standard  allowed  for  cast  iron  in  standard 
horsepower  rules  such  as  the  Lewis  fornuila. 

For  example,  in  a  30  horsepower  electric  drive  in  connection 
with  a  positive  pressure  blower  which  we  have  in  use,  the 
original  soft  steel  gears,  computed  according  to  our  standard 
rule  for  horsepower,  reiiuired  a  pair  of  gears  having,  respec- 
tively, 49  and  16  teeth,  of  3  diametral  pitch,  3>/i  inch  face, 
and  the  casehardened  steel  gears  which  have  been  in  use 
now  for  several  years  have  49  and  16  teeth,  of  4  diametral 
pitch  and  2^4  inch  face.  We  consider  that  this  rating  (four 
times  greater  than  cast  iron)  is  conservative,  as  the  gears 
which  we  have  based  our  calculations  on  are  considerably 
larger  than  automobile  bevel  driving  gears  transmitting  more 
power.  As  evidence  of  the  advantage  of  casehardened  gears 
over  alloyed  tempered  steel  gears,  we  may  cite  the  standard 
automobile  practice  in  bevel  driving  gears.  I  do  not  know  of 
a  single  exception  to  the  rule  that  automobile  manufacturers 
use  only  casehardened  steels  for  such  bevel  driving  gears  at 
the  present  time.  Their  requirements,  as  is  well  known,  call 
for  the  greatest  possible  combined  durability  and  strength. 


Fig.  4.     Diagram    showing    Quenching    Oil    Reservoir 
and   Cooling   Apparatus 

We  recommend  quenching  caseliardened  gears  at  the  lowest 
heat  possible  to  produce  the  required  degree  of  hardness;  this 
in  combination  with  slow  carbonizing  heats  gives  excellent 
results  with  one  quenching  heat.  In  the  use  of  steels  suitable 
for  casehardening,  we  strongly  advise  against  drawing  after 
hardening.  We  find  that  casehardening  steels  allow  of  a  much 
wider  range  in  the  heat-treatment  than  tempering  steels,  and 
■we  consider  casehardened  gears  the  best  for  general  purposes 
in  machine  tools,  "clash  gears"  excepted. 

Equipment  for  Heat-treating  Gears 
We    are    using    coal-burning    furnaces    for    carbonizing    in 
preference  to  oil  or  gas  (see  plan  of  heat-treating  department. 


I'Mg.  .!).  l'\)r  c-oiiliinious  use  with  the  slow  soaking  heats 
which  we  recommend,  we  find  coal  to  be  the  most  economical, 
and  with  very  little  attention  to  the  fires,  there  is  no  difllculty 
in  maintaining  and  controlling  the  heat.  The  fact  that  tlie 
coal-burning  furnaces  require  practically  no  attention  when 
run  after  working  hours,  and  that  no  power  is  reciuired  for 
air  pressure  such  as  is  necessary  in  the  oil  or  gas  burners, 
is  an  argument  in  their  favor;  the  very  low  cost  of  fuel  is 
also  an  important  consideration.  Furnaces  of  this  kind, 
however,  must  be  used  continuously,  day  after  day,  to  pro- 
duce the  best  results,  sin<'e  it  requires  about  twenty-four  hours 


Machinerij 


Fig. 


Oil  or  Water  Quenching  Tank 

from  the  start,  to  bring  them  up  to  a  carbonizing  heat.  On 
the  other  hand,  there  is  no  delay  whatever  in  getting  the 
required  heat  with  oil  or  gas,  and  where  there  is  not  sufficient 
work  to  keep  a  furnace  running  continuously,  the  oil  or  gas 
furnace  would  undoubtedly  prove  the  most  satisfactory.  An 
oil  or  gas  furnace  is  necessary  in  any  case  for  reheating,  so 
that  the  same  furnace  can  often  be  used  to  advantage  on 
carbonizing  as  well.  Aside  from  the  cost  of  fuel,  the  objec- 
tions we  have  to  the  use  of  oil  or  gas  for  carbonizing  gears, 
are  that  furnaces  of  this  kind  require  constant  attendance  when 
run  after  working  hours  and  that  extra  power  is  needed  for 
air  pressure  in  the  burners.  There  is  always  the  danger  of  an 
interrupted  flow  of  the  gas  or  air  to  be  guarded  against. 

Most  of  our  work  requires  the  use  of  large  carbonizing 
boxes  and  these  naturally  require  a  longer  heat  to  penetrate 
than  smaller  sizes.  In  regard  to  the  depth  of  carbon  case  in 
gears,  we  recommend  %  the  thickness  of  teeth  at  the  pitch 
line,  and  not  more  than  1/16  inch  deep  in  the  coarsest  pitches 
in  machine  tools.  According  to  this  rule,  %  inch  pitch  should 
have  1/32  inch  carbon  case. 

At  the  present  time,  there  are  several  makes  of  carbonizing 
compounds  extensively  used  which  have  proved  much  more 
satisfactory  than  bone  or  charred  leather.  Care  must  be 
taken  to  keep  these  compounds  perfectly  dry,  not  only  in  the 
packing  of  the  boxes  but  also  after  they  are  taken  out  to  cool; 
if  any  water  is  allowed  to  leak  In  when  the  material  is  hot, 
a  chemical  action  sets  up  which  has  the  effect  of  blistering 
the  casehardened  surfaces  of  the  gears,  the  same  as  if  they 
were  overheated.  Short  pieces  of  common  machinery  steel 
about  %  inch  square  are  generally  placed  in  the  top  of  the 
boxes  for  test  pieces,  and  before  the  work  is  taken  out  of  the 
box  these  pieces  should  be  hardened  and  broken  to  make 
sure  that  the  depth  of  case  is  right. 

It  is  a  well  known  fact  that  nickel  alloy  steels  require  a 
longer  carbonizing  heat  than  straight-carbon  steel,  and  in 
order  to  determine  the  proper  depth  of  case,  test  pieces  of  the 
same  material  should  be  used  with  the  plain  carbon  steel  test 
pieces  so  as  to  make  a  proper  comparison.  We  find  that  it 
does  not  pay  to  use  plain  cast-iron  carbonizing  boxes.  Semi- 
steel  is  better  and  cast  steel  is  the  best. 

We  use  mineral  oil  for  quenching  which  has  a  310-degree 
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(lash  test  and  viscosity  of  74  inches  at  104  degrees.  It  is  a 
thill  petroleum  oil  which  can  be  bought  for  17  cents  per  gallon 
by  the  barrel.  With  tempering  oils  like  this  we  find  that  a 
safe  rule  is  to  quench  one  pound  of  steel  to  a  gallon,  every 
four  hours,  where  no  special  arrangements  are  made  for  cool- 
ing the  oil.  With  our  cooling  system.  Fig.  4,  we  are  able  to 
(luench  3000  pounds  of  steel  in  eight  hours  with  700  gallons 
of  oil.  The  tempering  oil,  as  shown,  is  circulated  throiigh  the 
inside  of  a  radiator  and  we  circulate  our  fuel  oil  through  the 
outer  jacket.  The  radiator  is  simply  a  powerhouse  water 
heater  which  is  adapted  for  this  purpose  without  change.  Wo 
use  the  fuel  oil  for  cooling  because  of  its  convenience.  Greater 
efficiency,  of  course,  could  be  obtained  by  having  a  flow  of 
water  for  the  purpose  or  by  increasing  the  radiating  surface. 
Our  radiator  has  thirty  feet  of  cooling  surface.  Wo  have; 
never  had  any  difficulty  with  overheating  of  the  oil  with  this 
system,  no  matter  how  fast  the  work  is  put  through;  occa- 
sionally the  temperature  is  as  high  as  120  degrees  but  never 
any  higher.  Quenching  can  bo  done  about  twice  as  fast  as 
without  the  cooling  system. 

Cost  of  Heat-treated  Gears 

In  leading  up  to  the  final  cost  of  heat-treated  gears,  we 
submit  herewith  an  itemized  form — our  actual  cost  of  labor 
and  materials  in  the  heat-treatment  of  chrome-nickel  temper- 
ing steels  as  compared  with  casehardening  in  general. 

Cost  data  for  1000  pounds  of  gears  made  of  chrome-nickel 
tempering  steel: 

Labor  (one  working  foreman  and  two  assistants,  wages)  .$  9.85 

Fuel  oil  (two  hardening  furnaces,  60  gallons) 3.00 

Quenching  oil,   I'o   gallon 0.25 

Tempering  oil,  2  gallons 0.50 

Pyrometer    ends 0.10 

Gas  for  drawing  temper,   1500  cu.   ft 1.45 


$15.15 
$15.15  -i-  1000  -^  $0.0152   per  pound 

Cost  data  for  1000  pounds  of  casehardened  gears: 

Labor  (one  working  foreman  and  two  assistants,  wages)  .$  9.85 

Coal    (3  furnaces,  200  pounds  each) 2.00 

Carbonizing   compound 1.00 

Fuel  oil   (two  hardening  furnaces,  60  gallons) 3.00 

Quenching    oil,    li->    gallon 0.25 

Pyrometer  ends 0.25 

Carbonizing  boxes    (average) 2.50 

Wear  and  tear  on  3  carbonizing  furnaces 0.30 


19.15  -i- 1000  =  $0.0192  per  pound 


$19.15 


No  account  was  made  of  the  cost  of  power  or  other  over- 
head expenses  as  they  are  the  same  in  either  case. 

Following  is  a  tabulated  account  of  the  actual  cost  of  labor 
and  materials  in  making  up  a  small  lot  of  miter  gears  com- 
plete from  bar  stock  using  the  various  grades  of  steel  referred 
to: 

Taking  a  miter  gear  having  18  teeth  of  4  pitch,  1%  inch 
face,  IV^  inch  bore  and  an  ordinary  hub,  the  weight  of  the 
rough  bar  stock  is  11  pounds  and  the  finished  gear,  5i4  pounds. 
Our  labor  cost  for  machine  work  would  be  practically  the 
same  for  this  gear,  in  any  of  the  standard  steels  for  carboniz- 
ing. The  only  difference  in  the  complete  cost  would  be  in 
the  stock.  According  to  this,  and  taking  the  labor  cost  at  $1, 
the  cost  of  the  gear  complete  would  be  as  follows: 

Straight  carbon  steel  at  3  cents $1.44 

I  to  lio  per  cent  natural  alloy  steel  at  iY-  cents 1.61 

31/0  per"  cent  O.  H.  nickel  steel  at  6  cents 1.77 

5  per  cent  O.  II.  nickel  steel  at  8  cents 1.99 

Our  labor  cost  for  machine  work  of  the  gear  in  chrome- 
nickel  crucible  tempering  steel,  would  be 2.00 

Heat-treatment     0.09 

II  pounds  at  15  cents 1.65 


next  few  years,  soft  steel  gears  In  machine  tools  will  become 
a  thing  of  the  past,  just  as  gears  with  cast  teeth  were  aban- 
doned twenty  years  ago. 


GRINDING  THE  FACES  OF   POLE-PIECES 

In  making  electrical  instruments,  the  Weston  Electrical 
Instrument  Co.,  of  Newark,  N.  J.,  has  large  numbers  of  small 
cast-iron  pole-pieces  to  be  machined.  It  Is  essential  that 
the  outside  dimensions  of  these  pieces  be  finished  perfectly 
square  and  true,  and 
they  must  all  be  ac- 
curate to  size.  One  of 
the  pole-pieces  is 
shown  full  size  In  Fig. 
1.  The  machine  used 
for  doing  this  work  is 
the  Blancliard  vertical 
surface  grinder.  The 
pole-piece  casting:-,  are 
held  upon  the  magnetic 
table  about  1.50  at  a 
time,  as  illustrated  in 
Fig.  2,  being  placed  in 
regular  rows  with  finished  parallel  strips  between  them. 
After  one  face  of  each  of  the  blocks  has  been  ground,  the 
blocks  are  reversed,  and  the  opposite  faces  finished  exactly  to 
the  size  required.  The  grinding  is  facilitated  by  means  of  the 
continuous  reading  caliper  with  which  the  Blanchard  machine 
is  equipped — this  may  be  seen  directly  over  the  work-table  in 
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Fig:.  1. 


Pole-piece    (shown  Full  Size) 


$3.74 

We  have  found  the  cost  of  machine  work  practically  the 
same  in  either  casehardening  straight-carbon  steel  or  any  of 
the  nickel  alloy  casehardening  stock.  Heat-treated  gears  in 
machine  tools  are  on  the  side  of  superior  quality  and  greatest 
efficiency;  therefore,  they  represent  the  standard  and  aim  of 
American   manufacturers.     It  is  safe  to  say  that  within  the 


Fig.  2.     Grinding  the  Faces  160  at  a  Time 


Fig.  2.  After  two  faces  have  been  finished,  the  pieces  are 
turned  so  that  the  finished  surfaces  come  In  contact  with  the 
sides  of  the  parallel  strips.  The  strips  are  then  firmly  pressed 
together,  and  a  second  set  of  faces  ground.  Similarly,  the 
third  pair  of  faces  is  finished,  leaving  the  pieces  perfectly 
square  and  finished  to  size.  C.  L.  L. 


Lots  of  purchasir.g  agents  make  a  good  showing  by  saving 
a  few  cents  a  gallon  on  oil.  The  wearing  out  of  the  journals 
of  costly  machines  is  not  charged  on  that  side  of  the  ledger. 
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Fig.    1. 


Cored  Pot  or  Box  for 
casehardening 


In  the  earlier  clays  of  machine  tool  constriictlon,  when 
carbon   tool  steel   was  used   for  cutting,   and   relatively   light 

work  was  the  order  of  the 
day,  cast-iron  gears  were 
used  for  transmitting  power. 
With  the  advent  of  air-hard- 
ening tool  steel  and  heavier 
work,  the  use  of  mild  steel 
gears  became  necessary, 
while  to-day,  with  tools  of 
modern  high-speed  steel  the 
use  of  heat-treated  alloy  steel 
gears  is  well  nigh  impera- 
tive. Gears  of  this  last  class 
may  be  divided  into  two  gen- 
eral groups — casehardcned 
gears,  with  a  low-carbon  soft 
center  or  core  and  a  high- 
carbon  hard  exterior  or  case,  and  tempered  gears  which  are 
of  the  same  composition  and  hardness  throughout.  The  char- 
acteristics, heat-treatments  and  merits  of  these  two  groups, 
as  viewed  in  the  light  of  a  fairly  wide  experience  with  gears 
used  in  motor-car  construction,  will  be  discussed  briefly  in 
the  following: 

Casehardened  Gears 
Case-carbonized  gears  may  be  made  from  four  general  classes 
of  steel,  viz.,  straight-carbon,  nickel,  chrome-vanadium  and 
chrome-nickel  steel,  and  of  each  of  these  classes  several  modi- 
fications will  be  found  in  the  market.  On  tlie  whole,  the 
steels  containing  chromium  are  to  be  preferred,  for  they  are 
freer  from  the  tendency  to  lamination  shown  in  nickel-steel 
(especially  3^2  per  cent  nickel  steel)  and  they  also  absorb 
carbon  more  easily,  tliereby  lessening  the  lengtli  of  time  and 
expense  of  carbonizing.  Before  carbonizing,  the  carbon  con- 
tent of  eacli  of  tlie  steels  mentioned,  should  be  about  0.20  per 
cent,  and  never  more  than  0.25  per  cent,  to  avoid  brittleness 
in  the  teeth.  The  carbon  in  the  case  should  be  raised  to  about 
0.90  per  cent,  which  can  readily  be  done  by  the  proper  selection 
of  carbonizing  material  and  by  using  the  proper  temperature 
for  carbonizing. 

The  temperature  for  carbonizing,  in  general,  sliould  be 
about  1600  to  1650  degrees  F.  for  all  the  classes  of  steel  pre- 
viously referred  to.  Lower  temperatures  do  not  give  suffi- 
cient depth  of  "case,"  unless  tlie  heating  operation  is  much 
prolonged.  On  the  other  hand,  higher  temperatures  result 
in  a  case  of  excessive  carbon  content  and  in  a  core  of  such 
large  grain-size  that  it  will  not  respond  to  the  subsequent 
heat-treatment  as  readily  as  if  a  temperature  of  1600  to  1650 
degrees  liad  been  used. 

The  heat-treatment  after  case-carbonizing  is  the  most  im- 
portant part  of  the  process,  and  upon  it  depends  the  physical 
properties  of  the  finished  work.  As  already  stated,  after  car- 
bonizing we  have  a  piece  of  steel  with  a  0  20  per  cent  carbon 
core,  and  a  0.90  per  cent  carbon  case,  and  the  object  of  the 
treatment  is  to  put  both  the  core  and  the  case  into  the  best 
possible  physical  condition.  Both  need  refining  to  correct 
the  large-grained  structure  developed  by  subjecting  the  steel 
for  many  hours  to  the  carbonizing  temperature.  Since  the 
refining  or  hardening  temperature  of  the  core  is  about  200 
degrees  P.  above  that  of  the  case,  this  difference  determines 
the  most  approved  method  of  heat-treatment. 

The  old  method  consisted  in  quenching  the  piece  in  oil  or 
■water  at  the  end  of  the  carbonizing  operation,  right  from  the 
box,  at  the  temperature  used  for  carbonizing.  This  resulted 
in  a  large-grained  core  that  was  neither  strong  nor  tough, 
and  an  overheated  granular  case  which  was  hard,  but  which 
would  not  stand  up  in  service  any  better  than  an  overheated 


piece  of  tool  steel.  The  first  improvement  on  this  old  method 
was  to  allow  the  piece  to  cool  in  the  box  after  it  was  removed 
from  the  carbonizing  furnace,  and  then  to  re-heat  It  to  the 
proper  temperature  for  hardening  the  case  and  quench  in  a 
suitable  fiuid.  This  procedure,  iiowever,  did  not  develop  a 
strong  tough  core. 

The  proper  heattreatnienl  for  casehardening  gears  is  the 
so-called  double  treatment  by  which  the  pieces  are  first  allowed 
to  cool  in  the  box  after  carbonizing,  next  re-heated  to  1550 
to  1625  degrees  P.  and  quenched  in  a  suitable  medium  to  refine 
the  core,  then  re-heated  to  1350  degrees  to  1425  degrees  P. 
and  again  quenched  in  a  suitable  medium  to  harden  the  case, 
and  finally  drawn  in  oil  at  not  above  400  degrees  P.  to 
further  increase  the  strength  and  toughness  of  the  case- 
hardened  gear.  The  temperatures  given  are  approximate  only; 
for  exact  information  concerning  any  particular  steel,  the 
user  should  consult  the  steel-maker. 

There  are  many  case-carbonizing  compounds  on  the  market 
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•Paper  read  before  the   National  Machine   Tool    Builders'    Association,    New 
York  Cit.v.   October  23,   1913. 

t  Metallurgist,    Carpenter   Steel   Co.,    Reading.    Pa. 


Fig.  2.     Coal  or  Coke  Furnace  for  heat-treating  Gears 

and  most  of  them  have  some  merit.  Those  of  bone  are  prob- 
ably the  least  desirable  owing  to  their  lack  of  uniformity 
whicli  results  in  uneven  carbonizing.  The  most  desirable  are 
those  consisting  of  definite  mixtures  of  carbon  and  carbonates; 
they  carbonize  uniformly,  and  most  of  them  can  be  used  re- 
peatedly without  losing  their  power  of  giving  up  carbon  to 
the  metal. 
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The  wear  and  tear  on  carbonizing  furnaces,  the  fuel  con- 
sumed, and  the  expense  of  the  boxes  are  three  Important 
items  in  the  cost  of  casohardening.  In  many  cases  it  is  pos- 
sible to  reduce  all  these  items  by  the  use  of  a  cored  instead 
of  a  solid  box,  as  shown  in  Fig  1.  The  proportion,  of  course, 
will  vary  with  the  work  to  be  done,  but  if  the  general  idea 
is  worked  out  for  each  specific  instance,  it  will  be  found  not 
only  that  the  cost  of  carbonizing  is  diminished,  but  also  that 
the  carbonizing  is  more  uniform. 

Tempered  Gears 
Unlike  casehardened  gears,  tempered  gears  are  of  uniform 
carbon  content  throughout,  and,  when  hardened,  have  a  uni- 
form hardness  throughout  the  tooth-section.  The  steels  used 
for  tempered  gears  are  of  three  general  classes,  viz.,  sillco- 
maiiganese,  chrome-vanadium  and  chrome-nickel  steel — the 
last-named,  in  its  several  modifications,  being  by  far  the  most 
used.  The  carbon  content  varies  for  the  different  classes 
from  0.40  per  cent  to  0.60  per  cent.  The  heat-treatment  of  all 
these  steels  is  very  simple,  consisting  merely  in  heating  the 
gear  slowly  and  uniformly  to  the  hardening  temperature, 
which  is  usually  about  1500  degrees  F.,  (lucnching  in  oil,  and 
afterward  drawing  in  an  oil  bath.  The  result  is  strong,  tough, 
dense-grained  steel  gears;  these  have  been  used  with  marked 
success  in  motor-car  work,  and  are  fast  replacing  soft  steel 
and  casehardened  gears  in  machine-tool  construction. 


months  of  hard  service  that  they  still  showed  tool-marks,  thus 
proving  hardness  ample  for  wear. 

(2)  In  service,  especially  for  "clash  gears,"  the  superiority 
of  tempered  gears  is  most  marked.  On  the  cla.shing  faces, 
casehardened  gears  are  likely  to  have  the  hard  case  chipped 
off,  thereby  exposing  the  soft  core  to  the  impact  of  clashing. 
The  hard  chips  fall  into  the  gearing  and  may  find  their  way 
into  bearings,  thus  causing  trouble.  Tempered  gears  with  a 
uniform  hardness  throughout  do  not  chip,  nor  do  they  "dub 
over." 

(3)  The  heat-treatment  of  tempered  gears  is  much  simpler 
than  that  required  for  proper  casehardening.  It  is  shorter, 
less  costly  and  produces  a  more  uniform  product,  and  as  the 
gear  is  heated  but  once  for  hardening,  as  compared  with  three 
times  for  casehardening,  the  finished  gear  is  certain  to  be 
freer  from  warpage.  The  cost  of  proper  casehardening  is  not 
generally  appreciated,  but  it  has  been  found  that  a  case- 
hardening  steel  must  cost  three  to  four  cents  per  pound  less 
than  a  tempering  steel,  if  finished  gears  made  from  both  ma- 
terials are  to  cost  the  same. 

With  all  heat-treated  gears,  little  points  in  design  are  im- 
portant. The  gear-teeth  should  not  be  undercut,  for  if  the 
section  at  the  root-line  is  smaller  than  at  the  pitch-line, 
greater  hardness  and  brittleness  is  produced  where  least 
desired.  Great  differences  in  section  should  be  avoided 
wherever  possible,  so  as  to  do  away  with  excessive  warpage. 
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Fig.  3.     Diagram  showing  Calibration  of  a  Pyrometer  which  is  Correct 

Viewed  from  the  standpoint  of  physical  properties  in  the 
finished  gear,  the  evolution  in  gear  material  from  cast  iron 
to  tempered  steel,  may  be  seen  in  the  following  figures: 

Toughness 
Hardness —     ^Jniller.v  Impact 
Scleroscopc     Kllogrammeter. 

25  Negligible 

35  2 


Elastic    Limit 
Miitirial  rounds  per  sq.    ii 

Cast    iron 20,000 

Soft    steel 40,000 

Casehardened  steel;  (Aver- 
age test  of  alloy 
steel)  120,000 

Tempered  steel;  (Aver- 
age test  of  alloy 
steel)  225,000 


35 


75 


2.5 


Tempered  vs.  Casehardened  Gears 
For  machine  tools,  tempered  alloy-steel  gears  appear  to  be 
preferable  to  casehardened  gears  for  a  number  of  reasons: 

(1)  Physically  they  are  stronger  and  tougher  and  should 
therefore  be  better  able  to  resist  sudden  impacts  and  extraord- 
inary loads.  Tempered  gears  do  not  show  by  file  and  sclero- 
scope  test  the  same  degree  of  hardness  as  casehardened  gears, 
but,  nevertheless,  with  proper  design,  the  dense-grained 
tempered  gear-tooth  resists  wear  most  satisfactorily,  as  was 
demonstrated  recently  by  the  examination  of  a  motor-car  trans- 
mission that  had  covered  over  100,000  miles.  The  tempered 
gears  in  this  car  still  showed  the  original  tool-marks.  Not 
long  ago  a  designer  of  machine  tools  commented  on  the  appar- 
ent softness  of  some  tempered  gears,  but  found  after  several 


Fig.  4.     Diagram   sliowing  Calibration   which   gives  Readings  too   High 

Sharp  edges  and  angles,  even  in  keyways,  are  the  cause  of 
internal  hardening  strains  which  frequently  result  in  fail- 
ures; hence  wherever  possible  a  fillet  should  be  used  in  place 
of  a  sharp  angle. 

Furnace  for  Heat-treating-  Gears 
When  heat-treated  gears  are  suggested  to  the  machine-tool 
builder  as  a  remedy  for  some  of  his  troubles,  and  as  a  means 
of  eliminating  an  excessive  item  for  replacements  and  repairs, 
one  of  his  first  questions  naturally  is,  of  what  does  a  heat- 
treating  equipment  consist?  Usually  the  second  question  is, 
what  will  it  cost?  The  first  item  in  equipment  is  a  furnace. 
There  are  offered  for  sale  a  number  of  types  of  gas-and-oil- 
fired  furnaces,  but  few  are  located  in  natural  gas  districts, 
and  the  price  of  fuel-oil  has  almost  driven  the  oil-fired  fur- 
nace from  economic  use.  Coal  and  coke,  however,  are  avail- 
able everywhere,  and  a  furnace  using  fuel  of  this  kind  is  shown 
in  Fig.  2.  Anthracite,  bituminous  coal,  and  coke  work  equally 
well.  When  bituminous  coal  is  used,  the  consumption  with 
ordinary  firing  should  not  exceed  500  pounds  in  a  twenty-four 
hour  day.  The  cost  depends  somewhat  upon  the  price  of  labor, 
but  should  not  exceed  $300. 

Quenching:  Baths 
The   next   item   is   a  proper  quenching  medium.     Running 
water  with  a  suitable  tank  is  always  necessary  in  a  harden- 
ing room.     To  take  the  chill  from  the  water  in  winter,  or  to 
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rnlso  the  t«>iiii)cnituri>  n  little  at  any  tiino.  ii  jd  ol  livr  steam 
in  tlio  iiicdiiiiiiK  water  pipe  will  1)(>  fouiul  very  coiivcriiciit. 
The  lioat-troatiiiont  of  alloy  Kear  steels  re(|uires  an  oil  bath,  the 
size  of  which  depends  entirely  upon  tho  amount  of  work  to  1)(> 
quonched  and  tho  facilities  for  keepiuK  the  oil  cool.  The  kind 
of  oil  best  suited  for  oil-hardeninR  was  tho  subject  of  an  in- 
vestlsation  conducted  by  tho  laboratory  of  the  Carpenter  Steel 
Co.,  with  the  followiuK  results,  comparison  being  made  with 
water  as  a  standard: 

IIiinlenliiK  r  r„,,i,  ,,1,,,. 

M.vllum  ^liinlriihiK 

^'.'''^••■•L .■'.'"1.000 

Mineral  No.  1   q  3409 

Mineral  No.  10 o!2;!04 

*^!'.'""  ■  •, o!l927 

Mineral     No.     2 0.1607 

Cotton-secHi    0.1606 

^'^l! 0.1490 

Ro«"i    ■ 0.1350 

For  hardening,  several  of  the  mineral  oils  are  more  effective 
than  fish  and  cotton-seed  oils,  which  for  a  long  time  were 
looked  upon  as  the  best  oils  for  this  purpose.  Mineral  oil  No. 
1  has  a  specific  gravity  of  0.860,  a  flash  point  of  420  degrees  F., 
and  a  viscosity  of  170  seconds  at  100  degrees  F.,  as  shown  by  the 
Saybold  viscosimeter.  A  mineral  oil  to  this  specification  can 
be  bought  very  cheaply. 

Oil  can  be  cooled  by  blowing  cold  air  through  it,  or  by 
pumping  the  oil  through  a  coil  of  pipe  immersed  in  cold 
running  water,  thus  maintaining  a  circulatory  system  which 
admits  cool  oil  at  the  bottom  of  the  hardening  tank  and 
pumps  the  warm  oil  from  the  top  through  cooling  coils  back 
to  the  bottom.  When  air  is  used,  care  should  be  taken  to 
avoid  an  excess  during  the  quenching  of  a  piece,  for  if  air 
instead  of  oil  were  to  strike  the  piece  constantly  uneven 
hardening  might  result. 

Drawing-  or  Tempering:  Bath 

The  next  equipment  item  is  a  drawing  bath.  This  may 
consist  of  oil,  lead,  or  a  combination  of  salts,  contained  in  a 
cast-iron  or  steel  vessel.  The  container  is  usually  of  very 
simple  design  and  may  be  fired  by  gas,  oil  or  coal.  The  oil 
should  be  a  mineral  oil  with  a  flash  point  of  not  less  than 
600  degrees  F.,  this  temperature  usually  being  sufficient  for  all 
temper-drawing  purposes.  If  higher  temperatures  are  desired, 
a  mixture  of  two  parts  potassium  nitrate  and  three  parts 
sodium  nitrate  may  be  used.  This  mixture  melts  at  450  de- 
grees F.  and  may  be  used  for  temperatures  up  to  1000  degrees 
F.,  or  lead,  which  melts  at  630  degrees,  may  be  substituted. 
To  indicate  the  temperature  of  the  bath,  a  mercury  ther- 
mometer should  be  used  rather  than  a  pyrometer,  for  most 
pyrometers  will  show  considerable  error  at  drawing  tempera- 
tures under  800  degrees  F. 

Application  and  Calibration  of  Pyrometers 

The  last  item  is  a  pyrometer.  There  are  a  number  of  good 
thermo-electric  pyrometers  on  the  market,  and  more  depends 
upon  the  care  of  the  instrument  than  upon  the  selection  of 
any  particular  make.  Following  are  a  few  rules  for  the  use 
of  the  pyrometer  and  a  simple  method  of  calibration: 

(1)  Keep  the  hot  end  of  the  thermo-couple  as  near  the 
work  as  possible;  do  not  put  it  through  the  furnace  wall  or 
roof,  exposing  the  end  to  the  direct  heat  of  the  flame,  but 
place  it  so  that  It  will  attain,  as  nearly  as  possible,  the  same 
temperature  as  the  work. 

(2)  Keep  the  cold  end  of  the  thermo-couple  protected  from 
the  direct  or  radiating  heat  of  the  furnace;  that  is,  keep  it 
cool. 

(3)  Protect  the  volt-meter  by  a  dust-proof  case,  and  place 
it  on  a  support  free  from  vibration. 

(4)  All  switches  should  be  of  the  wiping-knife  type.  Im- 
proper contact  at  the  switches  is  a  prolific  source  of  error, 
and  such  errors  are  not  readily  located. 

(5)  Carefully  check  all  thermo-couples  as  soon  as  they  are 
received  from  the  manufacturer  and  before  putting  them  into 
service.  Adhere  closely  to  this  rule,  instead  of  assuming  that 
new  thermo-couples  are  sure  to  be  correct.  New  thermo- 
couples should  not  be  used  in  blind  faith  for  checking,  since 
they  occasionally  show  a  considerable  error,  and  any  one 
making  use  of  them  as  standards  will  sooner  or  later  come 
to  grief. 


(6)  Carefully  standardize  ('ach  pyromet<'r  ;il  diCniitely 
stated  intervals  at  least  once  a  week,  and  iv<  nmcli  ortciicr  as 
possiljle.  Fre(|ueiit  ciililiralioii  is  a  iiialti  i-  not  of  <  oiivcMieiicc, 
but  of  necessity. 

ilow  can  the  calibration  of  a  pyrometer  be  accomplished 
readily  and  accurately  without  the  use  of  an  extensive  labora- 
tory ('(|uii)ment?  To  this  question  of  immediate  iiiti^rest  In 
every  hardeiiing-room,  the  answer  is  that  the  easiest  and 
most  convenient  ir.ethod  is  based  upon  d(!tormining  the  melting 
I)()int  of  common  table  salt  (sodium  chloride).  Clhemically 
puro  salt,  which  is  neither  expensive  nor  difficult  to  procure, 
should  be  used  where  accuracy  is  desired.  The  salt  is  melted 
in  a  clean  crucible!  of  flre-clay,  iron  or  ni(-kel,  either  in  a 
furnace  or  over  a  forgo  fire,  and  is  then  further  heated  until 
a  temperature  of  about  875  degrees  to  900  degrcH^s  (".  (1607  to 
1652  degrees  F. )  is  attained.  It  is  essential  that  this  crucible 
be  clean,  because  a  slight  admixture  of  a  foreign  substance 
might  noticeably  lower  or  raise  the  melting  point.  The 
thermo-couple  to  be  calibrated  is  then  removed  from  its  pro- 
tecting tube  and  it  s  hot  end  is  immersed  in  the  salt  bath. 
When  this  end  has  reached  the  temperature  of  the  bath,  the 
crucible  is  removed  from  the  source  of  heat  and  allowed  to 
cool,  and  cooling  readings  are  taken  every  ten  seconds  on  the 
volt-meter.  A  curve  is  then  plotted  by  using  time  and 
temperature  as  coordinates,  and  the  temperature  of  the  melt- 
ing point  of  salt,  as  indicated  by  this  particular  thermo- 
couple, is  noted  at  the  point  where  the  temperature  of  the 
bath  remains  temporarily  constant  while  the  salt  is  freezing. 
The  length  of  time  during  which  the  temperature  is  station- 
ary depends  on  the  size  of  the  bath  and  the  rate  of  cooling, 
and  is  not  a  factor  in  the  calibration.  The  true  melting 
point  of  salt  is  801  degrees  C.  (1474  degrees  F.),  and  the  needed 
correction  for  the  instrument  under  observation  can  be  readily 
applied.  The  accompanying  curves  (Figs.  3  and  4)  illustrate 
the  calibration  of  a  correct  and  incorrect  pyrometer. 

Cost  of  Equipment 

The  cost  of  this  equipment,  including  a  coal-fired  furnace, 
as  shown  in  Fig.  2,  five  to  seven  barrels  of  hardening  oil,  one 
barrel  of  drawing  oil,  the  tanks  for  holding  these  oils  and  a 
pyrometer,  should  be  about  $500  to  $600.  The  equipment  just 
noted  is  the  one  necessary  for  tempered  gears.  When  case- 
hardened  gears  are  heat-treated,  there  is  necessary,  in  addition  , 
to  this,  case-carbonizing  boxes  and  carbonizing  compound. 
A  second  furnace  may  also  be  necessary,  depending  upon 
the  quantity  of  casehardened  gears  to  be  treated.  It  is  thus 
seen  that  for  casehardened  gears,  the  heat-treating  equipment 
is  more  expensive  than  that  required  for  tempered  gears. 

Heat-treated  gears  are  bound  to  appeal  to  the  progressive 
machine-tool  builder.  They  will  make  possible  the  use  of 
gears  of  smaller  section,  and  while  this  may  not  be  necessary 
from  the  standpoint  of  weight,  as  is  the  case  with  the  motor- 
car builder,  an  economy  of  space  is  frequently  desirable. 
Their  greatest  advantage  is  the  elimination  of  repairs  and 
replacements.  In  an  interview  with  a  machine-tool  builder 
not  long  ago,  the  fact  was  developed  that  about  fifteen  per 
cent  of  his  productive  capacity  was  taken  up  in  the  making 
of  repairs  and  replacing  parts.  This  is  a  condition  which 
is  neither  economic  nor  desirable  in  view  of  the  commercial 
alloy  steels  now  on  the  market,  the  heat-treatment  of  which 
is  extremely  simple. 

*     *     * 

In  a  paper  read  before  the  September  meeting  of  the  British 
Iron  &  Steel  Institute,  F.  Rogers  takes  exception  to  the  com- 
mon assertion  that  machine  members  and  other  parts  of  iron 
or  steel  have  broken  as  the  result  of  becoming  "crystallized 
through  fatigue."  The  writer  has  made  an  extensive  study  of 
this  subject  and  reached  the  conclusion  that  seldom,  if  ever, 
does  the  structure  of  the  metal  become  more  coarsely  cry- 
stallized as  the  result  of  a  load  applied  intermittently.  It 
appears  probable  that  this  idea  has  arisen  from  the  fact  that 
the  fracture  of  test  samples  subjected  to  fatigue  tests  are 
frequently  of  a  crystalline  character,  but  an  examination 
would  generally  show  that  this  crystalline  structure  is  no 
more  pronounced  at  the  point  of  fracture  than  it  would  be 
at  other  points  in  the  bar  which  were  not  subjected  to  fatigue. 
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CHARACTERISTICS  THAT  MAKE  IT  HIGHLY  EFFICIENT  AS  A  CUTTING  TOOL  FOR  HIOH-SPEED  WORK 

BY  DOUGLAS  T.   HAMILTONt 


One  of  the  characteristics  of  "stellite,"  the  new  alloy  for 
metal  cutting  tools  invented  by  Elwood  Haynes  of  Kokonio, 
Ind.,  Is  that  it  cannot  be  forged  but  must  be  cast  or  ground  to 
tlic  requir(?d  shape.  This  characteristic,  instead  of  being  a  dis- 
advantage, is  one  that  causes  the  alloy  to  excel  the  ordinary 
high-speed  steel  as  a  cutting  tool.  If  it  could  be  forged  it 
would  become  soft  when  heated  to  a  high  temperature  in  op- 
(  rating  on  the  work,  and  hence  would  lose  its  keen  edge.    As 


ordinary 


Fig.    1.     Increasing  the  Production   of   Automobile   Cylinders  by    the   Use   of  Stellite   Tools 

a  matter  of  fact  the  high  temperature  incident  to  cutting  at 
high  speed  does  not  affect  the  cutting  qualities  of  the  stellite 
tool.  Stellite  is  not  a  steel,  as  it  contains  no  iron  whatever, 
but  is  composed  of  cobalt,  chromium  and  molybdenum,  chro- 
mium and  cobalt  being  the  chief  constituents  and  molybdenum 
being  added  to  make  the  alloy  suitable  for  various  require- 
ments. When  alloyed  with  tungsten,  the  metal  becomes  dis- 
tinctly harder,  and  with  a  content  of  ten  per  cent  of  tungsten 
produces  an  excellent  alloy  for  cold-chisels  and  wood-working 
tools.  A  content  of  forty  per  cent  tungsten  makes  the  metal 
suitable  for  turning  cast  iron.  Not  being  a  steel  it  is  natural 
to  assume  that  this  alloy  has  some  properties  unknown  in  a 
steel  tool,  which  is  true.  For  example,  it  can  be  worked  at 
a  much  higher  peripheral  speed.    In  fact,  a  stellite  tool  works 


ting  alloy,  can   be   forged.     It  is   uiiafi'ccted   by   tin 
acids  and  is  untarnisliable. 

Points  on  the  use  ol  Stellite  Tools 
If  a  lathe  tool,  called  a  "bit,"  is  %  or  7/16  inch  square,  the 
best  results  will  be  obtained  when  cutting  steel  containing  up 
to  thirty  points  carbon  by  taking  a  cut  from  1/lG  to  %  inch 
deep  with  a  feed  of  from  1/32  to  1/16  inch  per  revolution  of 
the  work.  The  surface  speed  of  the  work  should  not  be  less 
than  150  feet  per  minute  and  can  be  as  high 
as  300  feet  per  minute.  In  cutting  steel 
containing  from  thirty-five  to  100  points  car- 
bon, the  depth  of  cut  can  be  the  same  as 
that  just  given,  but  the  peripheral  speed  of 
the  work  should  be  reduced  to  from  100  to 
i;:;.")  feet  per  minute.  In  cutting  cast  iron 
the  depth  of  cut,  in  the  majority  of  cases, 
sliould  not  exceed  %  inch,  and  better  results 
will  be  obtained  by  taking  a  cut  about  1/32 
inch  deep  with  a  higher  speed.  The  feed 
used  can  vary  from  1/50  to  1/28  inch  per 
revolution  of  the  work,  while  the  speed 
should  not  exceed  200  feet  per  minute. 

There   are  certain   points  to  be  borne   in 
mind  when  using  a  stellite  tool  if  good  re- 
sults are  to  be  expected.    In  the  first  place,  if 
the   tool   is   to   be   used   tor   turning   in   the 
lathe  it  should  be  ground  to  a  "round  nose" 
form.     If  a  tool   of  a  different  form  is   re- 
(luired    it    is   poor   economy    to    change    the 
shape;    a   much   better   practice   Is   to   have 
another  piece  of  stellite  which  can  be  ground 
to  the  desired  form  and  kept  for  that  pur- 
pose exclusively.     A  stock  of  three  or  four  differently  shaped 
stellite  bits  will  usually  meet  all  requirements  and  will  last 
much  longer  than   if  ground  first  to  one  shape  and   then   to 
another,  as  occasion  may  arise. 

The   top   face   of   the   tool    (when   held   in   the   tool-holder) 
should  not,  under  any  circumstances,  be  ground  away  to  any 


Fig.  2. 


Close  View  of  Machine  in  Fig.    1  showing  Boring  Heads 
carrying    Inserted    Teeth    made    from    Stellite 


best  when  operated  at  high  speed  and  with  a  comparatively 
light  feed. 

It  might  be  mentioned  that  the  original  stellite  alloy  was 
developed  by  Mr.  Ilaynes  to  supply  the  need  for  an  incorrod- 
ible metal  to  be  used  in  the  manufacture  of  table  knives,  pocket 
knives,  etc.     This  alloy,  which  is  distinct  from  the  metal  cut- 


•  I"nr  articles  on  stellite  previously  inibllslipd  In  SI.\riiiXF.nY.  sec  "Tests 
uulo  with  Stollltp  Tonls."  Aiu-il.  1013.  and  ".New  Material  for  Lathe  Tools," 
flirniir.v,    lOlf!. 

tAsvociatc   Editor  of  Macuixert. 


Fig.  3.     Cast-iron  Gear  Blank  machined  as  indicated  at   the  Rate 
of  Sixty-two  in  Ten  hours  with  a  Stellite  Tool 

considerable  depth,  as  by  far  the  best  cutting  edge  is  obtained 
near  the  surface  of  the  bar.  The  reason  for  this  is  that  the 
outer  surface  of  the  bar  becomes,  in  a  sense,  chilled  in  casting, 
this  being  due  to  the  hot  metal  coming  in  contact  with  the 
surface  of  the  iron  mold.  Another  important  point  to  be  con- 
sidered is  the  manner  in  which  the  tool  is  held  in  the  holder. 
It  should  fit  closely  and  care  should  be  taken  to  see  that  the 
holder  is  free  from  chips  and  rough  places.  The  set-screw 
should  be  tightened  lightly,  just  enough  to  keep  the  tool  from 
pushing  back  in  the  holder.  This  requirement  shows  up  an 
inherent  defect  in  tool-holders  as  now  made,  in  that  there  is 
no  provision  in  the  holder  for  backing  up  the  tool,  the  only 
means  of  clamping  being  a  set-screw  which  is  generally  tight- 
ened to  such  an  extent  that  the  tool  is  broken  or  bent  out  of 
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sliHpr.  'I'hi'  pressure  sets  tip  strains  in  llu'  tool  lliat  lossen 
Us  ability  to  rosist  heavy  tlinisls  or  shoclis.  11'  an  adjustable 
bacldng-np  stop  or  plug  were  inserted  behind  tlie  tool,  the 
set-screw  would  not  need  to  be  tightened  so  heavily,  but  just 
enough  to  hold  the  tool  in  place,  and  In  this  way  strains  in 
the  cutting  tool  would  be  avoided  and  it  would  he  much  more 
effective  in  removing  metal. 

In  order  to  meet  certain  reciuiriMuents  tli(>  niat<'rials  compos- 
ing stellite  and  the  treatment  they  receive  are  changed,  so 
that  the  manufacturer  in  all  cases  should  state  on  what  class 
of  work  the  tool  is  to  he  used.  For  some  classes  of  work, 
stellite  has  its  disadvantages.  For  Instance,  on  soft  iron  or 
steel  where  a  large  amount  of  metal  must  bo  removed  In  one 
cut,  little,  if  any,  advantage  will  he  gained  by  using  a  stellite 
tool  in  preference  to  a  good  high-speed  cutting  tool.  .The 
reason  Is  that  a  high-speed  cutting  tool  will  resist  a  much 
greater  pressure  than  a  stellite  tool,  and  while  it  cannot  be 
worked  at  as  high  a  speed  it  will  remove  a  great(T  amount  of 
metal  In  a  given  time,  owing  to  its  inherent  strength.  How- 
ever, there  are  many  cases  in  which  a  stellite  tool  shows  a 
marked  increase  in  production  over  any  other  type  of  cutting 
tool,  as  the  following  records  show. 

Increasing:  the  Production  of  Avitomobile  Cylinders  by  the 

use  of  Stellite  Tools 
Fig.  1  shows  a  Beaman  &  Smith  cylinder  boring  machine 
which  is  used  in  the  plant  of  the  Haynes  Automobile  Co.,  Ko- 
komo,  Ind.,  for  boring  automobile  cylinders.  The  cylinders, 
cast  two  en  bloc,  are  made  from  close-grained  cast  iron  con- 
taining a  small  percentage  of  steel,  and  are  very  difficult  to 
machine.  The  bore  of  these  cylinders  is  414  inches  in  diameter 
by  5%  inches  long   (finished  dimensions),  and  with  the  best 


Fig-.  4.     Doubling  Production   on   Cast-iron    Gear   Blanks  by 
substituting  Stellite  for  a  High-speed  Steel  Cutting  Tool 

high-speed  steel  on  the  market  a  production  of  twenty-eight 
holes  (fourteen  castings)  in  ten  hours  was  the  greatest  that 
could  be  obtained  under  the  most  favorable  conditions.  The 
amount  of  metal  removed  was  %  inch  on  the  diameter;  two 
cuts  were  taken — one  roughing  and  one  finishing.  By  remov- 
ing the  high-speed  steel  blades  from  the  boring  head  shown  in 
Fig.  2,  and  replacing  them  with  blades  made  from  stellite,  the 
production  was  increased  from  twenty-eight  to  sixty-two  holes 
in  ten  hours — an  increase  of  121  per  cent.  Four  boring  cutter 
holders  carrying  inserted  stellite  blades  are  used — two  for 
taking  the  roughing  cut  and  two  for  the  finishing  cut,  these 
being  changed  at  the  end  of  each  cut.  Another  advantage 
obtained  by  using  stellite  tools  was  that  they  only  required 


grinding  for  every  twenty-four  cylinders,  whereas  the  high- 
Ki)eed  steel  tools  lasted  for  one  cut  only.  The  large  milling 
cutter  shown  at  the  right-hand  end  of  the  machine  in  Fig.  1 
is  also  i)rovided  witli  .stellite  inserted  blades;  It  finishes  the 
bases  of  the  cylind(>rs  which  are  11  7/lC  by  8%  inches,  taking 
a  cut  %  inch  deep. 

Doiil)linK-  the  Production  on  Gear  Blank.4  with  HloUlte 
Cuttlngr  Tools 
Fig.  3  shows  a  cast-iron  gear  blank  made  from  a  close- 
grained  iron  containing  a  small  amount  of  steel,  which  is 
finished  from  the  rough  to  the  dimensions  given,  %  inch  of 
material  being  removed  all  over.  With  high-speed  steel  cut- 
ting tools  the  greatest  production  that  could  be  obtained  on 
this  gear  blank  was  thirty  in  ten  hours.     By  using  a  stellite 


Fig.  6.     Character    of    Chips    removed    with    a    Stellite    Tool    in    the 
Lathe.     Note  Smooth   Finish  on  Under  Surface  of   Chip 

tool,  the  production  was  increased  to  sixty-two  in  the  same 
time  without  changing  anything  except  the  tool.  In  Fig.  4 
is  shown  two  days'  work,  one  being  the  production  obtained 
with  stellite  tools  and  the  other  with  high-speed  steel  tools. 
This  gives  some  indication  of  the  enormous  increase  in  pro- 
duction obtained  by  the  use  of  stellite.  These  are  only  two 
of  the  many  cases  observed  by  the  writer  in  the  plant  of  the 
Haynes  Automobile  Co.,  where  stellite  has  been  used  to  ad- 
vantage in  increasing  production. 

Character  of  Chips  removed  by  Stellite 
One  peculiar  feature  of  a  stellite  tool  is  that  a  steel  chip 
removed  by  it  has  a  glass-like  finish,  even  when  the  tool  be- 
comes red-hot.  Fig.  5  shows  two  chips  removed  by  a  stellite 
tool.  The  long  chip  A  was  taken  from  a  steel  bar  containing 
60  points  carbon,  the  cut  being  taken  at  a  surface  speed  of 
250  feet  per  minute  for  a  length  on  the  bar  of  20%  inches. 
The  depth  of  cut  was  0.050  inch  and  the  feed  per  revolution 
was  1/32  inch.  The  other  chip  was  taken  from  a  bar  of 
chrome-nickel  steel,  which  also  shows  a  very  smooth  finish. 
This  chip  weighs  1.2  pound  and  was  removed  from  a  round 
bar  of  chrome-nickel  steel  with  a  %-inch  square  stellite  tool 
in  one-half  minute. 

Another  peculiar  condition  observed  when  using  a  stellite 
tool  is  that  when  the  chip  has  once  acquired  a  certain  color, 
it  keeps  that  color  as  long  as  the  tool  is  under  cut.  This  is 
not  the  case  with  the  chip  removed  by  an  ordinary  high-speed 
steel  tool,  as  it  changes  from  a  very  light  color  to  darker  shades 
and  then  varies  in  appearance,  which  indicates  that  the  cut- 
ting tool  itself  is  failing  and  is  attaining  a  much  higher  tem- 
perature as  it  becomes  duller.  The  only  indication  that  a 
stellite  tool  has  become  dull  is  that  it  absorbs  far  more  power 
than  when  sharp.  The  appearance  of  the  chip  does  not  indi- 
cate the  condition  of  the  tool,  as  the  surface  of  the  chip  still 
remains  smooth  even  when  the  tool  is  dull.  A  very  important 
point  to  remember  in  using  a  stellite  tool  is  to  be  careful  in 
clamping  it,  as  it  has  not  the  strength  to  resist  shocks  that 
cutting  tools  working  at  lower  speeds  have. 


A  method  for  testing  cylinder  oils  which  gives  good  results 
is  as  follows:  Heat  the  oil  in  a  current  of  air  for  one  hour 
at  a  temperature  corresponding  to  that  of  steam  at  the  pres- 
sure at  which  the  oil  is  to  be  used.  The  loss  in  weight  should 
not  exceed   0.5  per  cent. 
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POSITIVE   METHOD   OF   SETTING   BEVEL 
GEAR   CUTTER 

BT  FRANK  J.  MOULD' 

A  method  of  setting  the  cutter  for  milling  accurate  and 
quiet-running  bevel  gears  is  outlined  in  the  following.  In 
using  this  method,  two  cuts  are  required.  The  set-up  for  tak- 
ing the  first  cut  is  shown  in  Figs.  1  and  2,  while  Figs.  1  and 
3  illustrate  the  set-up  for  the  second  cut.  As  the  illustrations 
show,  the  cutting  angle  equals  the  pitch  cone  angle  of  the 
gear.  The  gear-cutter  is  set  by  a  pointer  P  which  is  adjusted 
so  that  the  end  coincides  with  the  apex  of  the  pitch  cone. 


Fig.    1.     Method    of    setting;    Bevel    Gear    Cutter 


After  this  pointer  is  set,  the  gear-cutter  is  adjusted  until  a 
line  on  the  side  of  the  tooth,  representing  the  pitch  circle, 
coincides  with  the  end  of  the  pointer.  The  required  number 
of  tooth  spaces  is  then  milled,  after  which  the  lateral  position 
of  the  cutter  is  changed  as  shown  in  Fig.  3;  that  is,  the 
pointer  is  set  to  coincide  witli  the  pitch  circle  on  the  opposite 
side  of  the  cutter.  The  teeth  are  then  finished  by  taking  a 
second  series  of  cuts,  as  explained  later. 

In  order  to  locate  the  pitch  circle  on  the  cutter,  a  little  blue 
vitriol   is  placed  on  one  of  the  cutter  teeth  and  a  pair  of 
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ON  PITCH  CIRCLE 

Machinery 
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Fig.  2.     Gear  Cutter  set  for  taking  the  First  Cut 

dividers  is  used  to  mark  the  arc  of  the  pitch  circle  AB  on 
this  tooth,  after  a  centering  plug  has  been  inserted  in  the  bore 
of  the  cutter.  The  radius  K  of  the  pitch  circle  is  obtained  by 
subtracting  2t  from  the  outside  diameter  of  the  cutter  and 
dividing  the  result  by  2.  (The  distance  t  or  depth  of  space 
below  the  pitch  line  equals  1.157  divided  by  the  diametral 
pitch). 

After  marking  the  pitch  circle  on  the  cutter,  the  latter  is 
mounted  on   the  arbor   of  the   milling   machine.     The   gear 


blank  O  is  next  mounted  on  mandrel  M  of  the  dividing  head 
and  is  inclined  to  the  pitch  cone  angle.  There  is  a  hole  V6 
inch  in  diameter  and  about  1  inch  deep  in  the  center  of  the 
mandrel  M  and  pointer  P  fits  into  this  hole.  The  pointer  can 
be  moved  in  and  out  by  hand,  but  is  tight  enough  to  re- 
main in  any  position.  By  placing  a  straiglitedge  against  the 
face  of  the  gear  blank,  in  two  or  three  different  positions,  and 
sliding  pointer  P  in  or  out,  as  may  be  found  necessary,  its 
sharp  end  can  be  made  to  coincide  with  the  axis  of  the  cone. 

The  milling  machine  table  is  next  adjusted  vertically,  to  the 
right  or  left,  and  laterally  until  the  end  of  the  pointer  co- 
incides with  the  pitch  line  on  one  side  of  the  milling  cutter, 
as  indicated  in  Figs.  1  and  2.  When  this  has  been  done,  the 
table  is  moved  to  the  left  and  the  pointer  removed  from  the 
mandrel,  after  which  the  first  cut  is  taken.  When  the  cutter 
has  been  located  by  this  method,  the  pitch  line  of  the  tooth 
face  KL  coincides  with  an  element  of  the  cone.  After  the 
first  tooth  has  been  cut,  the  succeeding  teeth  are  cut  by  In- 
dexing the  gear  blank  in  the  usual  manner. 

The  pin  is  now  reinserted  in  the  mandrel  and  its  sharp  end 
again  located  at  the  apex  of  the  cone.  The  table  is  then 
moved  until  the  relative  position  of  the  pin  and  cutter  are  as 
shown  in  Figs.  1  and  3,  the  cutter  being  set  on  the  opposite 
side  of  the  center  line.  In  Fig.  3,  the  dotted  trapezoid  shows 
the  position  occupied  by  the  cutter  during  the  first  series  of 
cuts,  and  the  full  line  its  position  for  the  second  or  finishing 
cuts. 

The  table  is  now  moved  to  the  left,  the  pin  removed  and  the 
dividing  head  turned  to  the  left  through  an  angle  correspond- 
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Tig.  3.     Gear  Cutter  set  for  taking  the  Second  Cut 

ing  to  one  tooth  space  or  180  degrees  divided  by  the  number 

of  teeth.  The  machine  is  now  ready  for  taking  the  second  cut, 

which  is  usually  very  light,  seldom  exceeding  0.012  to  0.015 

inch.     With  the  work  located  in  this  way,  the  pitch  line  of 

tooth  face  ON  also  coincides  with  the  surface  of  the  pitch 

cone.    Fig.  1  shows  the  amount  X  by  which  the  cut  taken  by 

this  method  exceeds  the  correct  depth  at  the  inner  ends  of 

the  teeth. 

«     *     * 

For  some  time  a  commission  has  been  at  work  in  Germany 
preparing  a  new  patent  law.  The  commission  has  con- 
centrated its  work  upon  three  points,  namely,  the  regulation 
of  the  right  of  employes  to  inventions  made  by  themselves; 
a  reduction  of  the  patent  fee;  and  a  simplification  of  the 
patent  procedure.  As  regards  the  right  of  an  employe  to  an 
invention  made  by  himself,  the  commission  seems  to  have 
taken  but  little  account  of  the  rights  of  the  individual  and 
his  comparatively  unfavorable  position  as  compared  with  that 
of  his  employer  with  respect  to  patents.  It  appears  that 
about  all  that  the  commission  recommends  to  safeguard  the 
inventor's  rights  is  that  he  shall  have  a  right  to  have  his 
name  appear  on  the  patent  specifications.  With  relation  to 
the  change  in  the  patent  fees,  it  is  proposed  to  increase  the 
initial  fee,  partly  with  the  idea  of  preventing  applications  for 
worthless  patents;  but  the  annual  fees  charged  to  keep  a 
patent  in  force  will  not  be  as  high  as  in  the  past. 


300 


MACUlNKIiY 

CLAMPING  WORK  IN  JIGS 


December,  1913 


A  COLLECTION  OK  METHODS  APPLIOABLB  FOR  USE  IN  JKi  AND  FIXTURE  DESIGN 

IIY  SKRVIOH 


Till'  nu'tluxls  of  claiiipiiiK  work  In  jigs  and  lixturcs  prcscnti'd 
In  this  article  may  bo  rogardcd  as  snpplcnicntary  to  those 
shown  in  Machinkhy's  Data  Sheet  No.  134,  contributed  by 
.Mr.  II.  E.  Wood,  and  Data  Sheet  No.  124,  contributed  by  Mr. 
1-ueien  L.  Haas.  Most  of  the  devices  described  In  this  article 
may  bo  quickly  operated,  the  purpose  being  to  show  a  collec- 
tion of  eflicient  designs  that  will  hold  the  work  securely.  They 
possess  the  further  advantage  of  being  relatively  simple,  so 
that  the  jigs  can  be  made  at  a  moderate  cost  in  all  cases  where 
there  are  a  sufficient  number  of  pieces  to  be  machined  to  war- 
rant making  a  good  tool. 

•V  method  of  holding  a  piece  of  work  with  an  oval  shaped 
flange  is  shown  in  Fig.  1.  It  will  be  seen  that  this  piece  Is 
held  between  V-blocks,  one  of  which  is  stationary  while  the 
other  is  moved  by  a  screw.  Referring  to  this  illustration,  it 
will  be  seen  that  a  pilot  on  the  end  of  the  adjusting  screw 
enters  a  hole  in  the  V-block,  the  two  members  being  held 
together  by  a  pin  which  fits  in  a  groove  in  the  pilot.  The 
movable  V-block  is  held  to  the  body  of  the  jig  by  two  steel 
straps.  Fig.  2  illustrates  another  method  of  attaching  a  screw 
to  a  sliding  clamp  member.  In  this  case,  the  sliding  piece  is 
used  for  forcing  the  work  down  into  place.  It  will  be  seen 
that  this  screw  runs  in  a  tapped  hole  in  a  stationary  part  of 
the  fixture,  while  the  collar  at  the  end  of  the  screw  fits  into 
the  movable  wedge  to  push  it  forward  or  draw  it  back.  Fig. 
2-A  shows  a  movable  clamp  member  that  has  a  tapped  hole  to 
receive  the  adjusting  screw.  Here  it  will  be  seen  that  two 
collars  on  the  screw  are  located  at  each  side  of  a  boss  on 
the  fixture  and  the  adjustment  is  obtained  by  the  screw  turn- 
ing in  the  tapped  hole. 

The  use  of  hinged  covers  that  can  be  swung  out  of  the  way 
when  removing  work  from  a  jig  or  fixture  is  found  convenient 
in  numerous  cases.  Such  covers  are  frequently  used  for 
clamping  the  work  in  place  or  for  carrying  bushings  which 
guide  a  drill  or  other  tool.  Two  examples  of  this  kind  are 
shown  in  Figs.  3  and  4.  The  cover  shown  in  Fig.  3  is  held  in 
place  by  a  locking  screw,  while  the  work  is  secured  by  a 
set-screw  carried  by  the  cover.  The  hinged  cover  illustrated 
in  Fig.  4  is  provided  with  a  floating  stud  that  secures  the 
work,  the  cover  which  carries  the  stud  being  held  In  place  by 
an  eccentric  binder  with  a  hook  which  slides  under  the  pin  A. 
This  provides  a  very  quick-acting  jig.  The  lug  B  at  the  op- 
posite end  of  the  cover  prevents  it  from  swinging  back  too 
far  and  breaking  the  hinge. 

Fig.  5  shows  the  application  of  a  bell-mouthed  bushing,  which 
is  screwed  down  onto  the  hub  of  a  lever,  thereby  locating  the 
work  and  at  the  same  time  providing  a  guide  for  the  drill 
which  is  to  operate  upon  it.  A  rather  unusual  method  of 
clamping  is  illustrated  in  Fig.  6,  where  it  will  be  seen  that  the 
hand-knob  has  the  thread  milled  out  to  the  edge  to  give  a 
"slip  over  and  twist"  motion  for  clamping  the  work.  Practi- 
cally the  same  idea  is  illustrated  in  Fig.  7,  except  that  a  wrench 
handle  is  provided  in  this  case  to  facilitate  tightening.  Both 
of  these  arrangements  enable  work  to  be  tightened  in  the 
fixture  with  great  rapidity.  Fig.  8  shows  a  special  nut  for  a 
box  wrench,  the  purpose  of  which  is  to  permit  lifting  the 
wrench  off  the  "hex,"  and  moving  it  back  for  a  new  grip.  The 
round  part  of  the  nut  serves  to  keep  the  wrench  in  place  to 
be  slipped  back  onto  the  "hex,"  while  the  pin  at  the  top  of  the 
nut  makes  the  wrench  an  integral  part  of  the  fixture  so  that 
it  cannot  get  lost. 

Two  unusual  examples  of  jig  and  fixture  design  are  illu- 
strated in  Figs.  9  and  10.  The  distance  that  the  clamp  has  to 
be  raised  in  removing  the  work  from  between  the  vees  of  these 
fixtures  made  it  desirable  to  provide  some  method  of  releasing 
the  clamp  more  quickly  than  by  turning  the  screw  back 
through  the  necessary  distance.  The  way  in  which  this  was 
accomplished  is  clearly  shown  in  the  Illustrations,  and  will 
be  seen  to  consist  of  loosening  the  screw  and  then  swinging 
the  block  which  carries  the  screw  on  the  pivot  A,  the  direc- 


lioii  being  indiciilcd  by  the  arrow.  This  moves  the  screw  off 
its  bearing  on  the  casting  in  the  case  of  the  jig  shown  in  Fig. 
!).  while  in  Fig.  10  the  binding  screw  Is  removed  from  the 
clamp.  It  will  be  noticed  that  the  clamp  shown  in  Fig.  10 
has  been  cut  away  at  B  to  permit  the  point  of  the  screw  to 
(dear  it;  a  spring  pin  holds  the  clamp  against  the  screw  at 
all  times. 

F'ig.  11  shows  a  hinged  cover  with  the  clamp  attached  to 
it.  This  is  a  convenient  arrangement  to  remember  when  con- 
sidering the  design  of  jigs  and  fixtures.  It  will  bo  seen  that 
the  clamp  and  cover  are  held  by  the  same  pin  and  that  both 
parts  are  swung  out  of  the  way  at  the  same  time  by  means 
of  the  corner  of  the  clamp,  which  catches  on  the  hinged  cover 
at  B.  The  design  is  such  that  the  fixture  has  sufficient  clamp- 
ing range  when  the  cover  is  held  in  place  by  the  screw  C. 
The  clamping  is  effected  by  means  of  the  screw  in  the  cover 
which  forces  the  clamp  down  on  the  work.  A  little  "stunt" 
is  illustrated  in  Fig.  12  which  is  often  used  when  it  is  desir- 
able to  keep  the  clamp  out  of  the  way  of  the  cutter.  This  Is 
simply  a  clamp  beveled  at  the  end  to  pull  the  w^ork  down 
flush  and  push  it  into  the  vee  at  the  same  time.  It  will  be 
seen  that  the  clamp  is  tightened  by  a  screw  and  a  spring 
forces  it  open  when  the  screw  is  loosened. 

Two  examples  of  the  use  that  can  be  made  of  cams  are 
shown  in  Figs.  13  and  14.  The  device  shown  in  Fig.  13  is 
simply  an  eccentric  stud  operated  by  a  handle;  this  device 
pushes  the  clamp  against  the  work,  and  it  will  be  seen  that 
a  hole  is  drilled  in  the  clamp  to  slide  over  the  guide  pin 
mounted  in  the  frame  of  the  jig.  Fig.  14  shows  a  cam  for 
operating  a  sliding  vee,  the  method  being  evident  from  the 
illustration.  Another  form  of  quick-acting  clamp  is  shown 
in  Fig.  15.  This  device  consists  of  a  bar  that  is  hinged  on  a 
stud  at  one  end  and  has  a  slot  cut  in  the  opposite  end  to  slip 
under  a  second  stud.  The  screw  that  clamps  the  work  also 
serves  to  secure  the  clamp  in  place. 

A  simple  form  of  gang  milling  fixture  is  shown  in  Fig.  16, 
where  it  will  be  seen  that  the  different  pieces  are  clamped 
by  separate  screws  held  in  a  bar  that  can  be  swung  out  of  the 
way  to  enable  the  work  to  be  removed  from  the  jig.  This 
also  makes  it  possible  to  brush  the  chips  out  at  the  side  of 
the  jig. 

Although  these  examples  of  clamping  devices  may  be  used 
in  a  great  variety  of  cases,  it  is  well  to  remember  that  the 
tools  for  any  particular  job  must  be  built  up  to  suit  the  work 
that  is  to  be  machined  in  them.  In  all  cases,  the  designer 
uses  the  method  of  clamping  which  experience  has  shown  to 
be  the  most  suitable.  As  an  example  of  jig  and  fixture  design, 
consider  the  tool  shown  in  Fig.  17.  This  illustration  shows  a 
fixture  for  holding  the  two  bracket  shoes  that  are  to  be  milled. 
After  studying  the  requirements  of  this  case,  the  designer  de- 
cided to  machine  these  pieces  in  pairs  and  the  following  gives 
a  description  of  the  device  which  was  finally  developed.  One 
of  the  brackets  is  laid  in  the  fixture,  as  shown  in  the  plan 
view,  the  work  resting  on  the  three  supporting  points  A.  The 
reason  why  three  points  of  support  were  used  Is  that  the 
designer  would  not  be  sure  of  having  four  or  more  points  of 
support  in  contact  with  the  work,  owing  to  slight  irregulari- 
ties in  the  castings.  After  being  laid  in  the  fixture,  the  work 
is  pushed  back  against  the  locating  points  B  and  C  which 
locate  It  In  the  desired  position.  The  second  bracket  is  laid 
In  the  opposite  side  of  the  fixture  in  the  same  way.  The  work 
is  then  held  against  the  stops  with  one  hand  and  the  wedge 
shaped  clamps  are  tightened  with  the  other  hand  to  hold  the 
work  securely  In  place.  There  is  still  one  corner  of  the  work 
left  unsupported  and  the  next  step  is  to  release  the  screws 
D,  which  allows  the  springs  E  to  force  the  pins  F  up  against 
the  unsupported  corners  of  the  work.  The  screws  D  are  now 
re-tightened,  thus  holding  the  pins  F  securely  in  place  so  that 
the  required  support  Is  obtained. 

A    similar    construction    was    followed    out    in    the    design 
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of  the  fixture  shown  in  Fig.  18.  In  this  case,  the  work 
is  laid  in  the  fixture  on  tlio  three  supporting  points  A  which 
are  placed  under  parts  of  the  work  that  afford  ample  strength. 


Fig.   17.     Method    of   supporting  Work  in  a  Jig  that    insures    a 

The  work  is  located  in  the  following  manner:  Two  screws  B 
come  into  contact  with  a  boss  on  the  work,  which  is  pushed 
against  these  screws  by  a  third  screw  C. 
The  screw  E  also  pushes  the  work  back 
against  the  locating  stop  D.  thus  bringing 
the  piece  into  the  desired  position.  In  this 
case,  there  are  two  additional  points  of  sup- 
port provided  by  the  pins  F  which  are  raised 
by  coil  springs  and  tightened  by  screws  in 
a  manner  very  similar  to  that  which 
was  described  in  connection  with  the  fixture 
shown  in  Fig.  17.  The  work  is  held  down 
in  the  fixture  by  means  of  two  clamps  G  and 
a  hinged  cover  which  carries  a  binding  screw 
for  holding  the  work  while  the  surfaces 
marked  /  are  being  milled.  All  subsequent 
operations  on  this  piece  are  located  from 
these  finished  surfaces.  The  accuracy  ob- 
tained in  this  operation  depends  largely  upon 
the  judgment  of  the  designer  in  selecting 
the  proper  locating  positions  and  using  the 
most  satisfactory  combination  of  clamps  and 
supporting  members  for  the  work  in  hand. 

4>        *        * 

COOLING   GAS   ENGINES 

In  a  paper  read  before  the  British  Insti- 
tution of  Mechanical  Engineers,  Prof.  Bert- 
ram Hopkinson  presents  the  results  of  ex- 
periments in  cooling  gas  engines  by  means 
of  water  sprayed  into  the  cylinder,  instead 
of  by  using  the  customary  form  of  w-ater 
jackets.  It  is  claimed  that  several  impor- 
tant advantages  are  obtained  through  this 
method.  In  the  first  place,  the  design  and 
production  of  the  castings  is  simplified,  as 
it   is   unnecessary   to   provide   water  jackets 

and  cored  out  pistons  for  the  cooling  water.    I 

It    is    also    believed    that    the    water-jacket  ^'e-  is. 

method  is  responsible  for  many  cases  where  gas  engine  cyl- 
inders break,  due  to  the  strains  produced  by  having  a  great 
difference  of  temperature  between  the  inside  and  outside. 


The  idea  of  introducing  water  into  the  cylinder  of  an  internal 
combustion  engine  is  not  new.  It  is  a  common  practice  to 
introduce  water  along  with  the  oil  used  In  oil  engines  in  order 
to  enable  the  compression  to  be 
raised.  Water  has  also  boon  sprayed 
into  gas  engines  for  the  purpose  of 
preventing  preignition.  The  idea  of 
cooling  engine  cylinders  by  spraying 
water  into  them  has  been  considered, 
but  none  of  the  devices  tried  for  this 
purpose  have  met  with  any  degree 
of  success,  apparently  due  to  the 
fact  that  their  originators  did  not 
appreciate  the  conditions  which 
must  be  fulfilled  if  the  water  is  to  be 
effective  as  a  cooling  agent.  The  re- 
sults of  the  present  investigation 
appear  to  show  that  the  water  must 
be  injected  in  comparatively  coarse 
drops  and  directed  against  the  sur- 
face to  be  cooled,  so  that  it  reaches 
the  metal  in  a  liquid  form.  The 
water  must  also  be  distributed  prop, 
erly  so  that  each  portion  of  the  sur- 
face receives  an  amount  of  water 
which  is  proportional  to  the  amount 
of  heat  it  receives.  If  the  water  is 
turned  into  steam  before  reaching 
the  metal,  it  will  not  exert  any  cool- 
ing effect  except  by  indirectly  lower- 
ing the  temperature  of  the  flame 
and  this  means  a  loss  of  efficiency. 

The  method  of  injection  consisted 
of  spraying  water  through  a  hol- 
low casting  projecting  into  the  combustion  chamber  and  pro- 
vided  with   a  number   of   small   nozzles   about   1/32    inch   in 
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Method  of  Support  shown  in  Fig.    17  adapted  for  miUing  Seat  f 

diameter.  The  jets  so  formed  are  comparatively  coarse  so 
that  even  when  projected  into  the  flame,  the  water  reaches  the 
wall  with  relatively  little  evaporation. 
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HARDENING  THE  HEADS  OF  FORGE  TOOLS 

II Y   JAMna  ORAN* 

In  the  Interests  oT  salcty  ami  eeonoiiiy,  it  is  advisable!  to 
harden  the  lieads  of  all  I'orge  tools,  such  as  sets,  cliisels,  fullers, 
swages  or  any  other  tools  made  of  high  earbon  steel,  that  are 
used  by  beins  struck  upon  their  heads  with  a  haninier.  Upon 
the  face  of  it,  this  nuiy  not  appeal  very  strongly  to  a  great 
many  users  of  such  tools,  as  It  is  common  practice  to  leave 

the  heads  just  as 
soft  as  possible. 
Some  have  even  rec- 
ommended anneal- 
ing the  lieads  from 
time  to  time  to  keep 
them  soft,  the  idea 
being  to  prevent 
burrs  breaking  off 
and  flying  around 
when  tlie  heads  get 
battered  down  from 
use.  The  writer 
considers  this  a 
mistake,  for  when  soft  steel  is  subjected  to  hammering  for 
any  length  of  time,  it  not  only  begins  to  batter  down  and  burr 
over  on  the  edges  but  also  becomes  crystallized.  This  makes 
the  metal  very  brittle— although  it  is  quite  soft — with  the 
result  that  the  burrs  begin  to  break  off  and  fly  around  when 
the  tool  is  in  use.     This  shortens  the  life  of  the  tool. 

Experience  has  proved  that  high  carbon  steel  can  be  hard- 
ened and  tempered  to  make  it  suitable  for  any  purpose  from 
cutting  tool  steel  in  an  annealed  condition  to  withstanding 
the  impact  of  blows.  Therefore,  theory,  as  well  as  the  results 
of  practical  experience  which  will  be  given  later,  favors  hard- 
ening the  heads  of  tools.  The  best  and  safest  type  of  head  to 
use,  either  in  a  soft  or  hardened  condition,  is  dome-shaped 
without  a  single  sharp  corner.  By  referring  to  Fig.  1,  a  head 
of  this  kind  will  be  seen  at  A,  and  if  used  soft  it  will  be  in 
service  for  some  time  before  the  center  becomes  flattened,  and 
burring  does  not  commence  until  the  head  of  a  tool  is  more 
or  less  battered.  Such  a  tool  is  much  safer  to  use  than  the 
flat   headed   type  shown   at   B   which   will   commence   to   burr 


Fig.  1.     Approved  and   Objectionable   Types 
of   Heads  for  Forge  Tools 


Tools   with   Hardened  Heads   -which    shov 
Wear   after  being   used   Several  Years 

almost  as  soon  as  it  is  put  in  service.  Wlien  hardened,  the 
dome  shaped  liead  will  last  for  years  without  showing  wear, 
while  the  flat  headed  one  is  likely  to  chip  off  in  splinters. 

For  a  number  of  years,  tlie  writer  has  made  a  practice  of 
hardening  forge  tools  on  both  ends  with  very  good  success. 
An  idea  of  how  these  hardened  tools  will  wear  may  be  ob- 
tained by  referring  to  Fig.  2,  which  shows  a  few  tools  that 
have  been  in  constant  iise  for  upwards  of  eight  years.  Tlie 
sledge  A  was  made  and  hardened  hy  the  writer  nearly  nine 
years  ago;  It  has  been  in  use  practically  every  working  day 


since  it  was  made  and  is  still  in  perfect  condition,  not  having 
even  been  reground  on  the  face.  TIk;  1%-inch  swage  Ji,  which 
is  about  eight  years  old,  has  been  in  constant  us((  the  whole 
time  and  is  still  without  iierceiitible  signs  of  wear.  The  1%- 
indi  swage  I)  is  about  the  same  age  and  belongs  to  the  same 
set  of  tools;  it  has  begun  to  burr  slightly  and  niK-ds  grinding. 
A  li/j-inch  swage  ('  from  the  same  set  has  been  ground  once, 
as  will  be  seen  by  the  light  colored  bund  around  the  head. 
The  rectangular  set  /;.  which  is  one  of  the  tools  that  a  black- 
smith uses  the  most,  is  about  live  years  old,  and  like  the  sledge 
it  is  still  in  perfect  condition. 

Th(>  writer's  method  of  hardening  a  sledge  or  hammer  of 
any  kind  is  to  first  heat  the  peen  to  as  near  the  point  of  re- 
calescence  as  possible  and  then  quench  it  in  water  in  an  ordi- 
nary slake  tub,  until  the  heat  has  been  so  far  withdrawn  that 
it  will  "carry  water."  The  tool  is  then  polished  with  a  piece 
of  wood  covered  with  emery  cloth  and  the  temper  drawn  with 
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Fig.  3.     Arrangement    of    Piping    in    Quenching    Tank 
used    for    hardening    Forge    Tools 

the  back  heat  until  it  shows  a  light  copperish  color,  after 
which  it  is  cooled  off.  The  face  is  next  heated  in  the  same 
manner  as  tlie  peen  but  it  is  cooled  in  a  stream  of  water  ris- 
ing straiglit  from  the  bottom  of  the  quenching  tub  and  strik- 
ing the  center  of  the  face,  as  shown  in  Fig.  3.  This  insures 
the  center  being  equally  as  hard  as  the  edges,  if  not  harder, 
as  steam  cannot  generate  and  form  a  cushion  as  it  may  do 
wliere  the  tool  is  immersed  in  the  water.  When  the  face  is 
fairly  cooled  to  a  deptli  of  about  1  inch,  it  is  polished  and 
laid  in  a  hot  fire,  which  in  a  very  short  time  draws  the  temper 
on  the  outer  edges  to  a  blue  color,  leaving  the  center  just  as 
hard  as  possible.  When  a  hammer  has  been  properly  hard- 
ened in  the  manner  described,  there  is  practically  no  danger 
of  its  cracking  or  burring,  as  the  hard  center  is  supported  on 
all  sides  by  the  softer  and  tougher  metal  around  the  edges. 
The  faces  of  fullers,  swages,  sets,  etc.,  are  hardened  in  ex- 
actly the  same  manner  as  the  face  of  a  hammer,  but  the  heads 
are  heated  slightly  under  the  critical  point  and  are  quenched  to 
a  deptli  of  about  Vo  inch.  They  are  then  polished  and  the 
temper  drawn  by  the  back  heat  until  the  color  has  all  but 
disappeared.  What  color  is  left  may  be  described  as  light 
seagreen.  Another  gage  for  drawing  the  temper  of  the  heads 
of  tools  is  to  let  the  temper  run  until  the  piece  is  hot  enough 
to  freely  ignite  thin  scrapings  of  hickory  wood;  it  is  then 
dipped  In  water,  just  enough  to  prevent  the  temper  running 
any  further  and  allowed  to  cool  in  the  air. 
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BROACHING  KEYWAYS  IN  GEAR  BLANKS 

An  interesting  fixture  for  liolding  a  gear  blanlc  while  broacli- 
ing  two  keyways  in  it,  applied  to  tlie  J.  N.  Lapointe  broacliing 
niacliine,  is  sliown  in  the  accompanying  illustration.  This  gear 
blank    is   made    from    a    vanadium    steel    dr.)i)-fi)rging,    and    the 


Tie.  !• 


J.    N.    Lapointe    Broaching   Machine    which    turns    out 
800  Broached   Gear   Blanks   in   Ten    Hours 


broaching  length  is  1%  inch,  two  keyways  which  are  5/16  by 
5/32  inch  being  cut  in  one  pass  of  the  broaches.  In  cut- 
ting tliese  keyways  it  is  not  necessary  to  remove  the  broaches, 
which  are  held  in  the  head,  as  the  operator  simply  allows  the 
head  of  the  machine  to  advance  toward  the  fixture,  then  grips 


Fig.  2. 


Fixture    used    for    holding    Gear    Blanks    while 
broaching  Two  Keyways  in   One   Stroke 


the  two  broaches,  closing  them  together,  and  slips  the  work 
over. 

The  broaches  B,  as  shown  clearly  in  Fig.  2,  have  no  teeth 
for  a  distance  of  about  2^.  inches  from  the  face  of  the  fixture, 
so  that  when  these  are  held  together  it  is  a  simple  matter  to 
slip  the  work  over  them  and  locate  it  on  the  fixture  A.  It  is 
evident  that  when  the  head  of  the  machine  travels  away  from 
the  fixture,  the  broaches  are  drawn  in,  and  as  they  are  made 


thicker  toward  tlie  outer  ends,  they  cut  the  keyways  to  the 
correct  deptli.  Kig.  2  also  shows  how  these  broaches  are  guided 
when  in  operation  on  the  work.  Holding  the  broaches  in  the 
manner  illustrated,  enables  a  large  production  to  be  obtained, 
the  time  generally  taken  in  removing  and  replacing  the  broach 
being  saved.  On  an  average,  800  gear  blanks  are  broached  in 
ten  hours,  which  means  that  1600  keyways  are  cut  in  this  time. 
Tlie  possibilities  of  broaching  when  suitable  fixtures  are  pro- 
vi('ed  are  almost  unlimited,  and  the  job  described  in  the  pre- 
ceding illustrates  the  adaptability  of  the  broaching  method  to 
the  cutting  of  keyways  in  gears.  D.  T.  H. 


MACHINING  CLEARANCE  IN   DIES 

When  it  is  recjuired  to  machine  dies  in  a  shaper,  I  have 
noticed  that  the  usual  method  employed  to  get  the  proper 
clearance  is  to  place  a  thin  strip  of  metal  between  the  vise 
jaw  and  the  die.  However,  this  is  not  a  very  satisfactory  plan 
because  it  is  almost  impossible  to  get  a  uniform  clearance. 
By  referring  to  the  accompanying  illustration,  the  method  I 
employ  will  be  readily  understood.  The  angle  of  the  shaper 
apron  shown  in  the  illustration  is  somewhat  exaggerated  in 
order  to  illustrate  the  principle  more  clearly.  In  practice,  it 
will  be  found  that  a  cold-rolled  rod  A  of  %  or  5/16  inch 
diameter  will  be  about  right  for  producing  a  clearance  of  one 


CUTTING  EDGE  OF  DIE 


Method  of  setting  Shaper  Apron  for  machining  Clearance  in  Dies 

degree.  The  angle  which  is  obtained  by  any  size  rod  can  be 
readily  determined  by  means  of  a  bevel  protractor.  The  gap 
caused  by  the  rod  should  be  carefully  filled  with  waste  in 
order  to  keep  out  chips,  thus  avoiding  trouble  when  it  is 
desired  to  draw  the  apron  back  into  the  original  alignment. 
This  method  has  the  advantage  of  enabling  a  standard  clear- 
ance to  be  obtained  on  a  number  of  dies  without  causing 
trouble  in  setting  up  successive  pieces. 
Delphos,  Ohio.  A.   J.   Buickner 


THREADING  CRANE  HOOKS  IN  THE 
ENGINE  LATHE 

Large  crane  hooks  are  generally  fitted  with  ball  or  roller 
thrust  bearings  which  are  held  in  place  by  collar  nuts.  The 
usual  practice  of  crane  shops  in  machining  such  hooks  is  to 
first  bore  and  thread  the  nut,  and  then  turn  and  thread  the 
hook  so  that  it  has  an  accurate  fit  in  the  nut.  There  are 
two  points  in  connection  with  the  latter  operation  which 
require  careful  attention,  as  they  affect  the  quality  of  the 
work  produced  and  also  the  time  occupied  by  the  machining 
operation. 

In  order  to  explain  the  method  of  procedure,  let  us  assume 
that  the  crane  hook  has  been   properly   centered,   balanced. 
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turned  and  grooved  on  the  shank  as  shown  at  /■',  so  that  it 
Is  ready  for  the  threading  operation.  In  order  to  save  time 
in  threading  and  produce  a  good  (inisli,  the  tool  used  should 
have  top  ralio  on  only  one  side,  such  a  tool  being  shown  in  the 
Illustration.  The  compound  rest  is  set  over  and  the  tool 
fixed  In  the  toolpost  in  the  usual  way.  For  the  roughing  cut, 
the  tool  Is  fed  into  the  work  in  a  direction  parallel  to  the 
center  line  of  the  compound  rest.  When  used  in  this  way, 
it  cuts  freely  because  the  cutting  edge  has  a  suitable  top 
ralce.     After  the  bulk  of  the  metal  has  been  removed,  the 


SECTION   AT  A-A 


Method  of  threading:  Crane  Hooks  in  the  Engine  Lathe 

thread  is  finished  by  feeding  the  tool  in  at  right  angles  to 
the  axis  of  the  work.  By  so  doing,  both  edges  of  the  tool 
work  on  the  finishing  cut  and  produce  a  thread  which  will 
fit  accurately  in  the  nut.  When  performing  this  part  of  the 
operation,  care  must  be  taken  to  cut  away  the  thin  fin  D, 
which  will  form  at  the  point  where  the  tool  runs  into  the 
groove  at  the  inner  end  of  the  thread.  If  this  precaution  is 
not  taken,  the  fin  will  spring  away  from  the  tool,  as  indicated 
by  the  dotted  line  at  G,  and  after  the  tool  has  passed,  the 
fin  will  still  be  left  and  result  in  a  badly  fitting  screw  which 
will  bind  at  the  end  of  the  thread. 

Wilkinsburg,    Pa.  T.    Pilkington 


ATTACHMENT   FOR  COMBINATION  SET 

There  is  hardly  a  machinist  who  does  not  feel  disappointed, 
after  buying  his  first  combination  set,  when  he  tries  to  use 
the  protractor   head   for  laying  out  a  small   angle   on   work 


To  ovcrcoiiK"  this  dilllculty,  I  made  a  skeleton  squarr  for 
use  in  the  coiiibinalion  set,  the  design  and  method  of  u.sing 
this  attachment  being  clearly  shown  in  the  illustrations. 
With  this  tool,  it  is  possible  to  handle  angles  from  zero  to 
180  degrees  with  ecjual  facility,  and  also  to  use  the  combina- 
tion set  for  a  number  of  purposes  for  which  it  is  not  avail- 
able without  this  attachment.  PMg.  1  shows  the  protractor 
set  for  laying  out  a  1  degree  angle.  Fig.  2  shows  the  use 
of  the  protractor  for  obtaining  the  required  angle  on  a  sheet- 
steel  gage  A.  In  Fig.  3,  the  skeleton  square  is  set  for  scribing 
lines  on  the  block  B  parallel  with  its  edges. 

Dallas,  Texas.  Geuiu.e  Aksiian 


CONCERNING   RING   OILING   BEARINGS 

Mr.  A.  De  Signer's  inquiries  concerning  the  design  and 
operation  of  ring  oiling  bearings  which  appear  in  the  October 
number  of  Machinery,  seem  to  cover  most  of  the  interesting 
points  in  connection  with  this  branch  of  machine  design.  In 
reply  to  his  question  as  to  why  the  two  ends  of  the  oil  reser- 
voir had  to  be  connected  in  order  to  get  the  bearing  to  operate 
properly,  the  writer  would  suggest  that  "windage"  may  have 
been  the  cause.  Windage  is  the  name  given  to  the  movement 
of  air  which  results  from  the  operation  of  some  classes  of  high- 
speed machinery,  and  under  certain  circumstances  it  may  be 
necessary  to  provide  some  sort  of  wind  checking  device  in 
order  to  obtain  proper  lubrication  of  a  ring  oiling  bearing. 

The  great  variety  of  rings  that  are  in  successful  use  would 
appear  to  indicate  that  the  section  of  the  ring  that  is  adopted, 
has  little  to  do  with  its  efficiency.  It  can  be  seen  that  a 
ring  of  relatively  heavy  section  will  be  less  likely  to  be 
stopped  by  the  oil  than  one  of  small  section  and  correspond- 
ingly light  weight.  Rings  and  oil  that  do  acceptable  work 
after  being  started  often  fail  to  start  satisfactorily  because 
the  oil  is  stiff  enough  to  overcome  the  very  slight  friction  that 
exists  between  the  shaft  and  the  ring.  This  is  at  least  a 
partial  answer  to  Mr.  De  Signer's  question  concerning  the 
size  of  the  oil  reservoir  and  the  kind  of  oil  that  gives  most 
satisfactory  results.  If  the  reservoir  is  made  large  enough  to 
provide  sufficient  oil  storage  to  reduce  the  necessity  of  fre- 
quently renewing  the  oil,  and  the  ring  hangs  deep  in  it,  there 
will  be  a  tendency  to  retard  the  ring  when  the  reservoir  is 
filled  to  its  capacity.  Large  rings  have  a  smaller  area  in  con- 
tact with  the  shaft,  and  have  a  tendency  to  assume  a  position 
oblique  to  the  shaft  and  to  swing  laterally;  consequently  the 
diameter  of  the  rings  should  not  be  too  large. 

Chain  oiling  seems  to  offer  many  advantages  over  ring  oil- 
ing, but  the  cheapness  of  rings  and  the  fact  that  they  give 
satisfactory  service  in  millions  of  bearings,  appears  to  be 
sufficient  commendation  to  insure  keeping  them  in  use.  Some 
large  producers  of  ring  oiling  bearings  make  all  their  rings 


Figs.   1  to  3.     Attachment   for   the    Combination 

such  as  shown  at  A  in  Fig.  2.  The  smaller  the  angle  he  is  try. 
ing  to  get,  the  less  satisfactory  the  protractor  becomes,  until 
it  is  practically  useless  at  angles  of  20  degrees  and  under. 
This  is  due  to  the  fact  that  when  the  head  is  set  for  such 
angles,  there  is  practically  none  of  the  straight  edge  of  the 
head  above  the  blade. 


Set,    and   Three   Purposes   for  which  it  can  be  used 

below  5  inches  in  diameter  out  of  seamless  brass  tubing.  The 
only  objection  to  this  material  is  that  a  tube  is  occasionally 
found  that  is  eccentric  enough  to  prevent  satisfactory  action. 
If  the  ring  is  very  slightly  out  of  balance,  it  will  not  move 
properly  and  fails  to  carry  oil  to  the  bearing  in  a  satisfactory 
manner.     By  way   of   conclusion,   the  writer  desires   to   join 
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Mr.  De  Signer  in  his  request  for  more  and  dependable  infor- 
mation on  tlie  design  of  ring  oiling  bearings. 

Hamilton,  Ohio.  William  S.  Rowell 

SEXTUPLE   NUT   PLANING   MACHINE 

The  machiue  shown  in  the  acconipaiiyinK  illustration  is 
used  for  planing  the  six  sides  of  hexagon  nuts.  The  method 
of  operation  is  similar  to  that  of  a  shaper,  except  that  six 
tool:;  arc  employed  instead  of  one.  In  order  to  provide  for 
mounting  six  tools,  the  machine  is  designed  with  a  wide 
guide  upon  which  the  ram  slides;  this  ram  has  cross-feed  and 
a  clapper  with  grips  for  all  six  tools.  The  rough  nuts  are 
held  on  six  horizontal  mandrels  mounted  between  two  chairs 
which  are  carried  by  an  extension  of  the  bed.  These  man- 
drels are  held  by  bushings  in  the  front  chair  and  are  sup- 
ported at  the  rear  by  tail-centers.  The  arrangement  is  such 
that  all  six  mandrels  are  held  exactly  horizontal  and  parallel 
to  each  other  and  to  the  ram  guides,  thus  providing  for  the 
production  of  accurate  work.  It  will  be  seen  that  six 
weighted  levers  are  located  under  the  extension  of  the  bed 
which  carries  the  mandrels.  By  lifting  each  of  these  levers, 
the  tail-center  which  it  controls  is  moved  back  so  that  the 
mandrel   may  be  removed  to  take  off  the  finished  work  and 


the  lift  of  the  tools  are  effected  by  means  of  a  ratchet  and 
pawl  which  are  driven  from  the  ram  through  a  system  of 
levers  and  dogs. 

Dresden,   Germany.  Rouebt  Gbimshaw 


MUSICAL   ORGANIZATIONS   IN    MANU- 
FACTURING  PLANTS 

Some  time  has  elapsed  since  the  entrance  of  the  "general  wel- 
fare man"  into  many  of  our  leading  and  successful  business 
institutions,  and  the  general  welfare  movement  has  been  pro- 
nounced a  success  by  many.  A  musical  organization,  of  course, 
would  come  under  this  head,  or  department,  and  1  am  of  the 
opinion  that  too  few  concerns  realize  the  value  of  such  an 
organization  in  connection  with  their  business.  Esprit  dc 
corps  is  one  of  the  keynotes  to  success  in  business  organiza- 
tions. 

An  atmosphere  of  goodfellowship,  harmony  and  concord 
can  probably  be  created  quicker  and  better  and  be  more  last- 
ing among  employes,  and  between  employe  and  employer, 
by  a  musical  organization,  be  it  a  band,  glee  club  or  orchestra, 
than  by  any  other  medium.  Get  a  group  of  strangers  together, 
get  them  to  sing,  and  behold  the  fellowship  that  reigns  in  a 
very  short  space  of  time. 


Sextuple  Nut  Planing  Machine  for 

put  on  fresh  blanks.  When  the  mandrel  is  put  back  into 
position,  it  is  merely  necessary  to  drop  the  lever  in  order 
to  allow  the  weight  to  move  the  tail-center  forward  against 
the  end  of  the  mandrel.  This  method  of  operation  adds  ma- 
terially to  the  rapidity  with  which  the  machine  can  be 
operated. 

All  six  mandrels  are  indexed  by  means  of  a  single  lever 
mounted  on  the  front  chair.  This  lever  turns  all  of  the  man- 
drels simultaneously  through  an  angle  of  60  degrees.  The 
transverse  feed  of  the  ram  and  tools  takes  place  automatically 
in  both  directions,  but  this  feed  can  be  controlled  by  hand 
if  so  desired.  When  the  ram  returns,  the  tools  are  auto- 
matically raised  out  of  contact  with  the  work  in  order  to 
preserve  their  cutting  edge  as  long  as  possible.  A  small 
chain-driven  pump  delivers  cutting  compound  to  the  tools, 
the  supply  being  contained  in  a  reservoir  within  the  column 
of  the  machine.  The  cutting  compound  is  returned  to  the 
reservoir  through  a  system  of  channels  and  pipe. 

The  stroke  of  the  ram  is  about  9.75  inches  so  that  six  nuts 
11,2  inch  in  height  may  be  mounted  on  each  mandrel.  The  drive 
is  through  a  three-step  cone  pulley  and  gearing,  and  a  slotted 
crank  disk.  The  ram  is  actuated  by  a  wrist-pin  carried  in  a 
centrally  located  fork.  The  speed  of  the  return  stroke  is 
several  times  that  of  the  cutting  stroke.     The  cross-feed  and 


the  Rapid  Production  of  Nuts 

In  suggesting  an  organization  of  this  kind  I  would  place  a 
band  of  from  twenty-five  to  forty  pieces  at  the  head  of  the  list. 
A  band  could  appear  at  shop-outings,  base-ball  games,  etc. 
Then  from  a  strictly  business  point  of  view,  can  you  imagine 
a  better  "ad"  for  a  going  concern  than  to  have  its  employes 
march  in  a  body  to  the  opening  base-ball  game  in  a  major 
league  city,  headed  by  the  company  band?  Or  an  automobile 
concern  entering  an  industrial  parade  with  its  section  headed 
by  the  factory  band? 

Next,  in  order,  I  would  suggest  a  glee  club.  In  many  in- 
stances it  would  be  possible  to  organize  a  glee  club  where  a 
band  would  be  out  of  the  question.  There  is  plenty  of  good 
material  for  glee  clubs  throughout  the  factories  and  offices  of 
this  country.  Some  surprisingly  good  material  is  to  be  found 
wherever  Welshmen  abound. 

Picture  a  convention  program  being  opened  by  an  address 
of  welcome  by  the  mayor  of  a  city,  followed  by  a  good  stirring 
male  chorus  number  by  a  Live  Co.'s  glee  club,  or  a  musical 
program  at  the  foremen  and  superintendents'  club  some 
winter  night,  by  the  same  club.  It  is  a  well  known  fact  that 
a  musical  organization  in  a  school  creates  "school  spirit." 
Why  will  not  a  factory  or  office  musical  organization  create — 
what  shall  I  call  it — well,  the  right  spirit? 

Cleveland,  Ohio.  Joii.v  W.  Vickermax 
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AIR   HARDENING   FIXTURE   FOR  TOOL 
DRESSERS 

The  tool  (Iri'sscrs  in  the  shop  whcro  the  writer  Is  eiiijjloycd 
often  iisUod  for  some  arningement  that  would  provide  for 
air-hardening  tools  and  other  parts.  After  the  subject  had 
been  glvon  a  little  study  It  was  found  that  there  was  an 
overhead  air  exhaust  wliieli  could  be  used  by  the  hardening 
depart inent.  For  this  purpose  a  pipe  was  connected  with  this 
exhaust  and  carried  down  the  wall  to  connect  with  the 
fixture  Illustrated  herewith.  It  will  be  seen  that  this  fixture 
is  funnel  sliaped,  the  top  of  the  funnel  being  covered  with  a 
wire  mesh  and  provided  with  a  steel  shelf  around  its  edge. 


Fixture  connected  with  Exhaust  Pipe  for  Aid  in  hardening  Tools 

The  steel  shelf  can  be  conveniently  used  for  holding  a 
variety  of  tools  of  all  sizes,  and  the  wire  mesh  not  only  pre- 
vents tools  from  falling  off  the  shelf  into  the  funnel,  but  is 
also  used  to  support  the  smaller  sizes  of  tools.  Such  tools 
can  be  laid  directly  upon  the  wire  mesh,  where  they  are 
exposed  to  the  air  blast  until  cool.  The  larger  tools  are 
either  held  in  the  blast  or  arranged  on  the  shelf  in  such  a 
way  that  the  ends  that  are  to  be  hardened  are  exposed  to  the 
action  of  the  blast.  M.  W.  W. 


CASEHARDENING  AND  TOUGHENING  PRO- 
CESS FOR  GEARS,  STUDS,  ETC. 

In  order  to  obtain  the  best  results  by  the  casehardening 
and  toughening  process  referred  to  in  this  article,  it  is  neces- 
sary to  give  careful  attention  to  the  small  details.  A  few 
degrees  difference  in  temperature,  or  careless  packing  of  the 
parts  to  be  hardened,  may  cause  the  loss  of  the  finished 
product.  The  equipment  and  materials  used  should  also  be 
selected  with  care.  The  furnace  we  use  for  heating  the  parts 
is  a  No.  8  Franklin  gas  furnace  (capacity  24  inches  by  27 
inches)  and  a  Franklin  oil  or  drawing  furnace  to  impart 
toughness.  A  good  pyrometer  should  be  used  for  the  tempera- 
ture readings  and  a  good  thermometer  for  the  oil  bath. 

The  carbonizing  materials  used  are  selected  with  reference 
to  the  results  desired.  We  use  a  No.  1  rawbone,  supplied  by 
Rogers  &  Hubbard,  of  Middletown,  Conn.,  and  a  charred 
leather  which  we  prepare  ourselves.  This  is  obtained,  if 
possible,  by  buying  the  scraps  from  shoe  factories,  using  sole 
leather.  To  char  the  leather,  it  is  placed  in  a  box  which  is 
sealed  with  fire-clay.  After  the  fires  are  turned  out  at  night, 
the  box  is  placed  into  the  furnace  and  allow  to  remain  there 
over  night;  the  leather  is  then  in  good  condition  for  use. 

The  boxes  in  which  the  work  is  packed  are  of  cast  iron. 
The  w-alls  are  about  %  inch  thick,  and  a  flat  iron  plate  forms 
a  lid.    Most  of  the  boxes  are  round  to  conform  to  the  general 


nhiipc  of   the  parts  to  be   trcsated.     This  shape  pcrniils  more 
miiform  j>at'kinK  and  heating  than  the  sfjuare  box. 

The  gears  are  cut  and  machhuKl  befor(!  hardening,  sufflcient 
allowance!  being  left  for  grinding  tlie  holes  to  size  after  hard- 
ening. Tlies(!  allowances  are  determined  by  exijerimciit. 
When  heat-treating  gears,  a  layer  of  the  rawbone  and  charred 
leather,  about  two  inclu's  de(!p,  is  placed  on  the  bottom  of 
the  box  in  the  proportion  of  three  parts  bone  to  one  part  leather. 
A  gear  is  then  placed  in  the  box  and  thi;  mixture  is  securely 
packed  around  it  with  a  layer  of  about  one-lialf  inch  above. 
Another  gear  is  then  packed  in  the  same  way,  and  this  is  con- 
tinued until  the  box  is  filled,  allowance  being  made  for  two 
inches  of  bone  over  the  top  gear  and  a  space  of  one-half  inch 
below  the  top  of  the  box.  A  mortar  is  next  made  by  mixing 
together  fire-clay,  fine  iron  borings  and  salt,  and  a  layer  of 
this  mortar  is  put  over  the  top  of  the  bone,  flush  with  the 
top  of  the  box;   the  lid  is  then  put  in  place. 

The  heat-treatment  is  as  follows:  The  temperature  of  the 
furnace  is  slowly  raised  to  1100  degrees  F. ;  then  the  box  is 
placed  in  it  and  the  temperature  is  increased  to  1650  degrees 
F.  This  increase  should  also  be  gradual  about  two  hours 
being  required  to  heat  the  box  and  its  contents  thoroughly. 
The  temperature  should  remain  at  1650  degrees  for  four 
hours.  The  box  is  then  removed  from  the  furnace  and 
set  in  a  dry  place  to  cool.  After  cooling,  the  work  is 
removed  and  again  placed  in  the  furnace,  the  temperature  of 
which  is  gradually  raised  to  1550  degrees.  The  parts  are  then 
removed  from  the  furnace  and  quenched  in  a  good  fish  oil 
at  the  normal  temperature.  They  are  then  placed  in  the  oil 
bath  of  the  drawing  furnace  and  the  temperature  is  raised  to 
475  degrees,  after  which  the  parts  are  removed  and  allowed 
to  cool  in  the  air.  This  process  will  produce  a  "case"  about 
1/64  inch  deep,  and  the  rest  of  the  gear  will  be  very  tough 
so  as  to  resist  shocks. 

To  liarden  studs,  pack  them  the  same  as  described  for 
gears  and  seal  the  box.  Then  place  the  latter  in  a  furnace 
heated  to  1100  degrees  F.,  and  slowly  raise  the  temperature 
to  1600  degrees  F.  After  the  temperature  has  remained  at  this 
point  for  about  eight  hours,  remove  the  box  and  let  it  cool 
until  the  next  day.  Then  take  out  the  studs  and  place  them 
in  the  furnace  loose  or  unpacked  and  heat  to  1550  degrees 
F.,  then  remove  and  quench  in  clean  water.  Finally,  replace 
the  work  in  the  furnace,  reheat  to  1450  degrees  and  quench 
in  water.  This  will  produce  a  case  of  1/16  inch  depth  and 
give  the  studs  a  tough  center. 

Casehardener 


MAKING  A   BRASS  TUBE 

Some  time  ago  I  required  a  brass  tube  about  6  inches  long 
and  1.25  inch  outside  diameter,  the  bore  to  be  true  and 
straight   and   the   shell   about   1/32   inch   thick.      No   tube  an- 


Method  used   in  making  a  Special  Brass   Tube 

swering  the  requirements  could  be  obtained,  so  I  made  one 
as  follows:  Stock  was  selected  about  1/16  inch  thick,  from 
which  a  blank  of  suitable  width  was  filed  up,  bent  round  a 
mandrel  so  that  the  joint  butted,  and  silver-soldered,  no 
spelter  of  a  low  enough  melting  point  being  at  hand.  To  bore 
it  I  used  the  device  shown  in  the  illustration.  The  fixture  A 
was   made   from   a  piece  of   soft   pine   plank   about   2   inches 
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tliick.  Tliis  was  gripped  in  the  toolpost  of  tlio  latlie  and  a 
hole  rather  smaller  than  the  outside  diameter  of  the  tube 
drilled  through  it.  This  hole  was  then  enlarged  by  using  a 
boring-bar  between  centers  and  a  single-point  cutter,  till  the 
tube  could  bo  twisted  through.  The  clamp  was  then  split 
with  a  saw,  as  shown,  and  two  small  bolts  put  through  to 
close  it. 

The  tube  was  gripped  sufficiently  tight  in  this  way  to  hold 
it  while  boring.  As  it  had  been  rounded  pretty  well 
with  a  mallet  on  a  smooth  bit  of  sliaft  before  clamping,  it  was 
not  likely  to  become  distorted  by  this  mode  of  holding.  The 
same  boring-bar  that  was  used  for  finishing  the  hole  in  the 
clamp  was  used  to  clean  up  the  bore,  the  cutter  being  ad- 
justed to  the  required  diameter.  To  finish  the  outside  to  size, 
the  tube  was  put  on  a  parallel  mandrel  by  hand  pressure, 
stuck  at  one  point  w^ith  a  drop  of  solder  and  then  turned  in 
the  usual  way. 

Christchurch,   New   Zealand.  Jon.\   Peuuie 


applied  for  producing  dot  and  dash  lines  and  other  combina- 
tions. In  this  case,  a  larger  sized  wheel  would  be  used  and 
its  periphery  would  be  cut  to  control  the  movement  of  the 
pen  point  to  give  the  desired  ruling. 

Chicago,  111.  C.  W.  Hi.vman 


ATTACHMENT   FOR     DRAFTSMAN'S  PEN 

Fig.  1  illustrates  an  attachment  for  a  draftsman's  ruling 
pen  or  bow-pen  which  enables  him  to  make  either  dotted  or 
full  lines  with  equal  rapidity.     In  addition  to  the  increase  in 

speed,  dotted  lines 
can  be  ruled  with 
the  dots  of  exactly 
the  same  length. 
Making  dotted  lines 
that  look  well  is 
one  of  the  slowest 
tasks  a  tracer  has 
to  do.  This  is  par- 
ticularly the  case 
when  a  bow-pen  or 
compass-pen  is  used, 
as  great  care  must 
be  exercised  in  or. 
der  to  make  the 
dots  of  uniform 
length-  If  such  care 
is  not  taken,  the 
general  appearance 
of  the  tracing  is 
ruined.  Fig.  2 
shows  examples  of 
dotted    lines    made 

Fig.   1.     Attachment  for  Draftsman's  Huling:  Pen       with      nens     fitted 

with  this  attachment.     As  such  lines  can  be  produced  when 
working  at  a  high  speed,  the  advantage  is  evident. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  attachment 
consists  of  a  bracket  A  which  has  a  small  star-wheel  B 
mounted  at  one  end  of  it.     The  bracket  A  is  secured  to  the 


Examples  of  Work  done  with  Pen  fitted  with  Ruling  Attachment 


pen  by  a  collar  C  and  can  be  swung  back  out  of  the  way 
when  the  pen  is  ruling  full  lines.  When  dotted  lines  are 
being  drawn,  this  star-wheel  raises  the  pen  from  the  paper 
as  each  point  on  the  wheel  passes  the  the  center,  thus  pro- 
ducing a  dotted  lino.  Several  star-wheels  can  be  made  and 
arranged  to  screw  on  and  off  the  same  bracket.  By  having 
different  numbers  of  teeth  on  these  wheels,  dots  and  spaces  of 
different   lengths  can   be  obtained.     The   same   idea  could   be 


OLD   TILT   HAMMER 

The  Illustration  shows  a  primitive  tilt  hammer  built  almost 
entirely  of  wood  about  fifty  years  ago.  The  hammer  has 
been  in  more  or  less  active  use  until  the  last  two  years.  The 
ram  is  about  nine  feet  long.  On  the  rear  end,  which  is 
tapered,  is  banded 
a  small  iron  project- 
ing about  one  inch 
beyond  the  wood. 
This  iron  is  about 
one  inch  thick  and 
three  inches  wide. 
In  the  center  of  an 
arbor  which  is 
about  414  inches  di- 
ameter  is  a  cam 
wheel  carrying  four 
cams  twelve  inches 
diameter  and  eight  inches  in  the  center  where  the  cams  are 
located.  On  one  end  of  the  arbor  is  a  heavy  balance  wheel 
about  three  feet  diameter  and  on  the  other  end  is  the  driving 
pulley.  The  construction  of  the  anvil  and  hammer  head  is 
shown  in  the  illustration. 

New  York  City.  P.   R.   Goodwin 


SPINNING   TOOLS 

The  tool  used  for  spinning  tinned  iron,  sheet-iron,  steel  or 
aluminum,  should  not  be  glass  hard  where  it  presses  the  sheet, 
as  is  the  rule  in  spinning  brass,  for  this  tends  to  produce 
cracks  and  rough  places.  Especially  in  spinning  tinned  iron 
it  may  be  noticed  that  the  tin  layer  is  injured.  To  avoid  this 
difficulty  when  using  excessively  hard  tools,  the  speed  can  be 
reduced,  but,  of  course,  this  reduces  the  output.  Another 
way  is  to  use  tools  which  are  softer,  and  hence  do  not  tend  to 
scratch  or  tear  the  surface  of  the  work.  Ordinary  brass  would 
be  a  good  material  for  working  the  metals  named,  but  pre- 
sents the  objection  that  it  is  difficult  to  give  such  tools  the 
desired  form.  Attempts  made  with  the  so-called  malleable 
brasses,  such  as  Delta  and  Durana  metal,  etc.,  have  not  been 
wholly  successful. 

A  German  foreman  has  made  numerous  experiments  in  this 
line,  and  has  come  to  the  conclusion  that  for  tinned  iron  and 
steel,  iron,  aluminum  or  zinc  sheet  tools  of  certain  aluminum 
bronzes  give  the  best  results.  The  best  alloy  in  question  con- 
sists of  90  per  cent  copper,  8  per  cent  aluminum  and  2  per 
cent  iron.  This  material  permits  forging  the  most  compli- 
cated tools  at  a  red  heat.  The  advantages  gained  by  its  use 
are  as  follows:  In  working  tinned  iron,  no  tin  is  torn  loose 
from  the  iron  or  steel  underlay;  in  spinning  sheet  iron  or 
steel,  the  material  does  not  get  rough;  zinc  and  aluminum 
may  be  very  easily  spun  when  using  tools  made  of  this  alloy; 
the  work  can  be  done  with  a  much  higher  speed  than  with  steel 
tools.  Perhaps  the  reason  these  tools  give  good  results  is 
that  the  friction  of  working  makes  them  hot,  instead  of  the 
part  being  spun. 

Dresden,  Germany.  Uoi'.ert  Giumsii.wv 


ETCHING  ON   BRASS  AND   STEEL 

In  the  August  number  of  M.\<  iiinkiiy,  a  re<iuest  was  made 
for  formulas  for  resisting  grounds  and  etching  fluids  for  use 
on  brass  and  steel.  For  use  on  brass  castings,  I  would  advise 
the  following  method:  after  cleaning  the  work  with  gasoline 
place  it  in  clean  boiling  water.  A  pot  pf  beeswax  is  melted 
and  kept  at  a  temperature  of  from  200  to  250  degrees  F. 
by  standing  it  on  a  gas  plate  or  some  other  heater  which  will 
retain  the  desired  temperature.  After  the  work  has  been 
washed,  the  surface  to  be  etched  is  painted  with  wax  and  the 
work   is  then   hung  up   to  cool.     The  surplus  wax  will   drain 


;mo 


MACHINERY 


December,  1913 


olT  and  soiiii'  siiiM  ol  i)aii  slimild  bo  provid.d  to  ciilcli  the  drip- 
pings. This  process  loavos  a  very  thin  coiit  of  Broiuul  whicli 
adheres  firmly  to  the  metal.  I  bolIevG  that  asphaltum  would 
be  as  satisfactory  as  beeswax  if  the  castings  were  heated 
before  the  Rrouiid  was  applied.  This  preheating  tends  to  bind 
the  ground  (Irmly  to  the  metal. 

The  following  is  a  very  satisfactory  ronimla  for  an  ctcliing 
solution:  nitric  acid,  16  parts;  muriatic  acid,  4  parts;  water, 
100  parts.  Dissolve  6  parts  of  potassium  chlorate  in  80  parts 
of  water.  The  two  solutions  produced  in  this  way  arc  then 
thoroughly  mixed  and  allowed  to  stand  for  a  few  minutes 
until  the  gases  have  escaped.  The  solution  is  then  stirred, 
after  which  it  is  ready  for  use. 

For  etching  steel,  the  etching  solution  is  composed  of  the 
following  ingredients:  nitric  acid,  60  parts;  copper  nitrate, 
8  parts;  muriatic  acid,  20  parts;  water,  100  parts;  alcohol, 
120  parts.  Either  paraffine  or  beeswax  may  be  used  for  a 
ground.  Where  there  is  a  quantity  of  work  to  be  etched,  both 
the  work  and  wax  should  be  heated  according  to  the  preced- 
ing instructions,  but  where  there  are  only  a  few  pieces,  the 
work  is  heated  slightly  and  the  ground  applied  with  a  piece 
of  sheet  metal  that  has  been  heated  sufficiently  to  melt  the 
wax. 

New  Britain,  Conn.  W.  C.  Betz 


to  any  desired  posilidii  !)>■  the  nuts  ./  and  also  locUcd  by  the 
two  end  nuts.  This  const  ruction  saves  considcrabb,'  time  and 
trouble  in  fitting. 

When  operating  the  jig,  a  shackle  is  placed  between  the 
jaws  /■;  and  is  pushed  back  to  tlu!  stop.  The  screw  /''  is  then 
turned  to  tighten  the  jaws.  One  hole  la  then  bored,  after 
which  the  slide  C  is  moved  to  the  other  position  for  boring 
the  other  hole.  The  slide  Is  located  in  these  two  positions  by 
the  taper  spring-plug  M  (see  detail  view)  which  engages 
holes  in  plate  A.  After  the  slide  Is  in  place,  it  is  securely 
held  by  turning  the  screws  /. 


BORING  AND  PACING  SPRING  SHACKLES 

Having  read  with  interest  the  article  in  the  October  number 
on  a  "Jig  for  Drilling  Automobile  Spring  Shackle  Links"  by 
C.  T.  Schaefer,  the  writer  thought  that  many  readers  of  your 
valuable  paper  would  be  interested  in  the  boring  and  facing 
fixture  illustrated  herewith.  Of  course,  this  is  for  a  different 
design  of  sliackle,  and  is  used  in  a  turret  lathe.  The  shackles 
are  bored  and  faced,  thus  completing  the  operation  in  one 
fixture. 

The  construction  of  the  fixture  is  as  follows:  The  back 
plate  A  is  of  cast  iron  and  contains  a  boss  B  for  locating  the 
fixture  centrally  on  the  lathe  faceplate.  The  plate  A  is  ma- 
chined to  accommodate  the  slide  C  which  is  held  in  place  by  the 
steel  V-strip  D  and  the  screws  shown.  The  shackle  is  held 
between  two  jaws  E  having  machined  vees  which  locate  it 
centrally.     The  jaws  are  operated  by  a  right-  and  left-hand 
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Fig.  2.     Tools    used    for    machining    Spring   Shackles 

The  shackles  are  steel  castings  and  the  fixture  is  held  in  a 
chuck  or  bolted  to  the  faceplate.  The  first  operation  is  to 
drill  a  hole  in  the  bosses  to  allow  the  boring-bar  to  pass  right 
through  for  piloting  in  the  bushing  iV  back  of  the  fixture 
slide.  The  second  operation  is  to  swing  around  the  turret 
with  the  boring-bar  B  (Fig.  2)  set  in  position,  and  bore  out 
the  inside  of  the  shackle  to  li/^  inch  diameter.  The  facing 
cutter  F  is  next  put  in  position  and  the  boss  faced.  The  third 
operation  is  to  bring  in  position  another  facing  cutter  of  suffi- 
cient diameter  to  true  the  large  diameter  at  the  front  of  the 
shackle.  The  final  operation  is  to  ream  out  the  bored  hole 
with  the  reamer  K  which  also  pilots  in  the 
bushing  back  of  the  slide.  The  slide  is  then 
moved  across  to  the  other  position  and  the 
same  operations  are  repeated  on  the  opposite 
end.  This  fixture  has  been  such  a  success 
that  six  were  made  for  six  different  ma- 
chines, and  many  thousands  of  these  shackles 
are   machined   yearly. 

Cleveland,  Ohio.  C.  F.  George 


Fig.  1.     Fixture  used  when  boring  and  facing  Spring  Shackles 

square-thread  screw  F  which  has  a  square  on  each  end.  These 
jaws,  as  will  be  seen,  slide  in  machined  grooves  so  as  to 
prevent  any  possibility  of  springing.  Note  should  be  taken  of 
the  arrangement  for  centering  the  jaws.  By  this  method  the 
jaws  can  be  set  without  any  trouble  by  the  simple  adjustment 
of  the  nuts.  It  consists  of  two  complete  halves  of  a  steel  bush- 
ing, threaded  at  each  end  with  a  very  fine  thread.  These  are 
slipped  between  the  two  collars  of  the  screw  F.  The  bracket  G 
is  then  put  over  the  bushings,  swung  into  position,  and 
locked  by  the  nut  and  washer  H.     The  jaws  can  be  adjusted 


HIGH-SPEED  SHAFTING 

In   connection   with   the   subject   of   high- 
speed shafting  which  was  discussed  by  J.  E. 
Linabury  in  the  September  number  of  Ma- 
chinery, it  should  be  pointed  out  that  while 
there   may  be  a  distinct  economic  gain  by 
increasing  the  rotative  speeds  of  lineshafts 
from  about  200  to  600  revolutions  per  min- 
ute, such  a  course  is  only  possible  where  the 
use  of  ball  bearing  hangers  is  adopted.   There 
is  at  least  one  practical  consideration  which 
is  opposed  to  such  a  rate  of  speed;  i.  e.,  the 
comparatively   low   countershaft   speeds   for 
which  machine  tools  are   designed  and  the 
correspondingly    small    countershaft   pulleys 
that    are    in    common    use.      If    the    lineshaft    speed    were 
multiplied   by   three,   as   suggested   in   the   article   previously 
referred  to,  the  lineshaft  pulley,  to   drive  a  countershaft  at 
the  speed  at  which  it  should  run,  must  be  one-third  of  the 
diameter  of  the  pulley  used  on  the  lineshaft  running  at  the 
original  speed.     In  a  great  many  instances  this  would  be  an 
altogether  Impracticable  proceeding,  especially  where  the  ex- 
isting pulleys  are  of  such  commonly  used  sizes    as  10  or  12 
inches  in  diameter. 

Looking  at  the  subject  from  another  point  of  view,  it  will 
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be  seen  that  as  a  rotative  speed  of  600  revolutions  per  minute 
is  far  greater  than  the  countershaft  speed  suitable  for  exist- 
ing designs  of  machine  tools,  it  would  be  necessary  to  make 
the  lincshaft  pulley  much  smaller  than  the  countershaft  pulley. 
As  a  specific  case,  consider  a  lathe  driven  by  a  countershaft 
running  at  200  revolutions  per  minute.  With  a  countershaft 
pulley  10  inches  in  diameter,  the  lineshaft  pulley  would  have 
to  be  3.33  inches  in  diameter  for  a  lineshaft  speed  of  600 
revolutions  per  minute.  This  would  be  a  practically  impos- 
sible dimension  for  such  a  case,  and  plainly  shows  that  the 
problem  is  not  capable  of  such  easy  solution  as  it  might  appear 
at  first  sight.  This  is  largely  due  to  the  fact  that  the  design 
of  machine  tools  has  been  based  on  comparatively  low  line- 
shaft  and  countershaft  speeds.  This  difHculty  could,  and 
doubtless  will,  be  surmounted  in  the  future  by  adapting  the 
design  of  machine  tools  for  increased  speeds.  In  certain  in- 
stances, however,  such  a  change  would  require  a  great  deal 
of  careful  study  to  enable  it  to  be  made  with  satisfactory 
results. 

Sheffield,   England.  George  W.   Buri.ey 


-THEIR  CAUSE 


SMALL  SPRING  TROUBLES- 
AND   CURE 

The  use  of  small  spiral  springs  in  connection  with  certain 
classes  of  punch  and  die  work,  is  often  an  absolute  necessity. 
As  a  rule  the  use  of  springs  is  avoided  whenever  possible, 
but  as  there  are  so  many  cases  where  they  are  essential,  often 
there  is  no  alternative.  Quite  frequently  the  successful  opera- 
tion of  a  punch  and  die  depends  on  the  proper  working  of 
the  springs,  so  that  a  great  deal  depends  on  the  kind  of 
spring  that  is  used.  This  is  particularly  true  -when  the  space 
allowable  for  the  spring  is  limited  and,  therefore,  a  spring 
must  be  used  that  will  give  the  best  results.  For  these 
and  other  reasons,  the  following  may  be  of  interest  and  value 
to  those  who  occasionally  have  "spring  troubles  of  their  own." 

When  a  spring  is  used  in  a  hole  or  slot,  it  must  be  small 


Correct     and     Incorrect     Methods     of    inserting     Pins    for 
Springs   in   Sliding   Parts 

enough  to  allow  for  a  free  action.  In  no  case  should  the 
spring  bind  in  the  hole  or  on  the  side  of  a  slot.  When  deter- 
mining the  kind  of  spring  to  use  for  working  slides  in  form- 
ing tools,  etc.,  a  good  point  to  remember  is  that  springs  of 
small  diameter  will  not  give  good  results  if  the  spring  wire 
is  too  thick,  because  they  will  set  and  become  useless  in  a 
short  time;  moreover  such  springs  tend  to  give  the  slides  too 
much  resistance  so  that  they  will  require  a  greater  amount 
of  pressure  to  push  them  forward.  One  of  the  most  helpful 
Icinks  in  the  use  of  small  spiral  springs  that  are  expected 
to  do  strenuous  work  in  a  limited  space,  is  to  use  a  double 
spring;  i.  c  one  spring  inside  the  other,  the  outside  spring 
being  wound  right-hand  and  the  inside  spring  left-hand,  to 
prevent  the  coils  from  interlocking.  While  this  is  not  a  new 
kink,  it  is  one  that  ought  to  be  used  more  than  it  is,  as  it 
greatly  increases  the  life  and  pushing  power  of  the  spring. 

Anotlier  spring  trouble  is  frequently  due  to  the  fact 
that  springs  are  not  "set"  before  being  put  into  place. 
All  small  springs  that  are  used  as  push  springs,  should  be 
set  before  using.  This  is  done  by  forcing  the  coils  of  the 
springs  tightly  together  at  least  two  or  three  times.  In  this 
way  the  spring  will  be  set  to  its  working  length.  For  instance, 
if  a  spring  is  not  set  and  is  put  into  place,  after  working  a 
short  time  it  will  become  set,  which  means  that  it  has  short- 
ened   in    length   and    has   thereby    lost   much   of   its   pushing 


power.  On  the  other  hand,  when  a  spring  is  set,  more  coils 
can  be  used  in  a  given  space,  which  adds  greatly  to  the  work- 
ing strength  and  durability  of  the  spring. 

Another  form  of  spring  trouble  is  that  sometimes  due  to 
broken  springs.  In  the  majority  of  cases  this  is  due  to  an  in- 
ferior grade  of  piano  wire,  as  this  is  the  material  from  which 
most  small  spiral  springs  are  made.  The  best  way  to  overcome 
this  trouble  is  to  use  an  A-1  grade  of  piano  wire,  for  the  very 
good  reason  that  a  set  of  tools  that  require  too  frequent  at- 
tention on  account  of  broken  springs  not  only  stops  the  pro- 
duction of  the  article  for  which  the  tools  w-ere  made,  but  also 
requires  the  services  of  a  die-maker  to  make  the  repairs; 
hence  it  pays  to  use  only  a  good  grade  of  wire. 

Spring  troubles  are  often  caused  when  springs  are  used  in 
connection  with  spring  pockets  in  a  vertical  position,  by  not 
having  the  spring  pockets  deep  enough,  thereby  leaving  so 
much  of  the  spring  exposed  that  when  it  is  compressed  the 
exposed  part  bends  to  one  side  and  becomes  jammed.  To 
overcome  this  trouble,  the  upper  and  lower  holes  or  pockets, 
should  not  only  be  in  proper  alignment  with  eacli  other,  but 
should  be  drilled  deep  enough  to  give  the  spring  plenty  of 
support.  It  is  a  good  plan  to  make  the  mouth  of  holes  round- 
ing in  order  to  prevent  the  edges  of  the  holes  from  catching 
between  the  spring  coils. 

Sometimes  so  much  work  is  reiiuired  of  a  small  spring,  that 
even  if  a  double  spring  is  used  it  does  not  always  prove  satis- 
factory, and  we  are  compelled  to  do  a  little  experimenting  in 
order  to  find  out  just  what  kind  of  a  spring  will  "do  the  trick." 
After  the  required  spring  has  been  found,  it  pays  to  make  a 
note  of  the  size  of  wire  used,  number  of  coils,  etc.,  as  shown 
in  the  following: 

Springs  used  for  No.  1289  Forming  Tools 

Outside  spring     (wound  right-hand.) 

Size  of  wire,  0.071  inch. 

Size  of  spring-winding  arbor.  0.257  inch. 

Number  of  coils  in  spring,  14. 

Inside  spring,   (wound  left-hand.) 

Size  of  wire,  0.043  inch. 

Size  of  arbor,  0.15.5  inch. 

Number  of  coils  in  spring,  18. 

One  of  the  quickest  and  best  methods  of  winding  small 
springs  6?/  hand,  that  the  writer  knows  of,  is  to  wind  the 
springs  in  an  ordinary  lathe  on  a  long  arbor,  by  using  a  Best 
spring  winder.  This  winder  is  so  constructed  as  to  allow  it  to 
be  held  by  hand,  and  has  adjustments  so  that  any  desired 
space  can  be  obtained  between  the  coils  of  the  springs.  The 
lathe  can  be  run  at  a  fair  rate  of  speed  and  the  springs  wound 
with  surprising  rapidity. 

In  winding  springs  it  always  pays  to  wind  a  few  more  than 
are  required,  in  order  to  form  a  general  spring  supply,  which 
is  often  convenient  and  time  saving. 

In  winding  a  spring  that  must  fit  in  a  liole  or  over  a  post, 
a  winding  arbor  of  the  right  size  should  be  used,  in  order  to 
avoid  winding  three  or  four  different  sizes  of  springs  before 
the  right  size  is  found.  The  size  can  readily  be  determined, 
by  using  the  table  published  in  M.\riii.\F.KY's  Data  Sheet  Sup- 
plement, April,  1913. 

When  spiral  springs  are  used  in  connection  with  slides,  the 
stud  or  pin  against  which  the  spring  bears,  should  never  be 
made  as  shown  at  C  in  the  accompanying  illustration  (although 
it  often  is)  for  the  reason  that  the  pin  is  liable  to  work  up  and 
bear  against  the  top  plate,  thereby  causing  the  slide  to  stick. 
Two  good  methods  for  fastening  the  spring  pin  are  shown  at 
A  and  B  as  the  pins  cannot  work  upward. 

Waterbury,  Conn.  Ch.vri.es  Doescheb 

•     *     • 

The  art  of  advertising  is  many-sided,  and  new  phases  are 
being  added  all  the  time.  Some  of  these  have  unusual  and 
striking  features.  Consider  the  ingenuity  of  the  designer  of 
a  non-skid  automobile  tiro  who  conceived  the  idea  of  making 
the  raised  part  of  the  tire  in  the  form  of  the  letters  NON 
SKID  set  diagonally.  Every  revolution  of  the  tire  prints  the 
trademark  reversed  but  readable  many  times  when  running 
over  soft  roads;  on  paving  stones  the  print  in  water,  mud 
or  oil  is  often  plainly  visible.  The  user  pays  for  the  tire  and 
prints  the  maker's  advertisement  thousands  of  times  on  roads 
and  pavements  before  the  tread  is  worn  off. 
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SHOP  AND  DRAFTING-ROOM  KINKS 


INCiENIOUS  MEANS  AND  SHORT  CUTS  FOR  SAVINCi  LABOR  AND  MATERIALS 


TAPER  FINISHING  TOOL 
While  tryiiiK  to  get  apciiriitc  work  I'roin  an  old  turret 
lathe,  1  hit  upon  an  easy  way  of  "holding  size"  on  Klightly 
tapered  studs,  etc.  Forming  tools  were  unreliable  in  iiuiin- 
tainlng  diameters  so  we  fitted  a  box-tool  with  a  wide  blade 
which  would  take  in  the  entire  surface  to  be  turned.  This 
was  ground  to  a  scraping  edge  and  was  set  by  a  finished 
piece  to  take  off  a  few  thousandths  which  the  forming  tool 
was  adjusted  to  leave.  The  feed  for  a  tool  of  this  kind 
should  bo  Quito  coarse,  in  order  to  keep  the  edge  in  the  cut. 
Poughkoepsie,  N.  Y.  H.  W.  Johnson 

DRILL  FOR  CORED  FLANGE  HOLES 
A  drill  that  will  outlast  any  standard  twist  drill  or  reamer 
for  use  in  drilling  out  cored  holes  in  cylinder  flanges  can  be 
made  from  a  worn-out  pipe  tap.  The  tap  is  first  annealed  and 
then  turned  to  a  diameter  1/32  inch  larger  than  the  size  of 
the  cored  hole.  Four  flutes  are  next  milled  in  it,  after  which 
the  end  of  the  drill  is  turned  to  an  angle  of  45  degrees.  This 
end  is  then  ground  to  form  a  good  cutting  edge  and  hardened 
half  way  up  the  flutes.  The  writer  has  used  a  drill  of  this 
type  for  a  considerable  length  of  time  and  has  found  it  to 
work  with  entire  satisfaction  when  lubricated  with  ordinary 
cutting  oil. 

Philadelphia,   Pa.  C.  W.   Carrigan 


CRANKSHAFT  TURNING  CENTERS 
Fig.  1  shows  a  convenient  form  of  centers  for  turning  the 
pins  of  single,  double,  triple  and  right-angle  crankshafts.    Fig. 


the  crank.sliaft  properly,  but  this  Is  done  autoniatiesilly  by 
the  faces  at  the  bottom  which  come  into  contact  with  the  sur- 
face plate.  If  a  surfai'e  plate  is  not  available  for  this  purpose, 
the  table  of  an  ordinary  planer  can  be  used  with  satisfactory 
results. 

Milwaukee,  Wis.  Gi;s  Luck 


USE  OF  SPECTACLES  FOR  MAGNIFYING 
GLASS  SUPPORT 
Many  toolmakers  and  machinists,  who  have  to  wear  spec- 
tacles,   experience    more    or   less    difficulty    in    putting   on    a 
watchmaker's   eye-glass   of   the   kind   commonly   used    in    the 
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Method   of  supporting  Watchmaker's  Glass  on   a  Spectacle  Lens 

tool-room.  Whenever  they  wish  to  use  the  eye-glass,  it  is 
necessary  to  first  remove  their  spectacles  or  push  them  up 
onto  the  forehead.  An  easy  and  convenient  way  of  avoiding 
this  difficulty  is  to  cut  a  slot  of  about  the  same  widtli  as  the 
thickness  of  the  spectacle  lens  in  the  rubber  frame  of  the 
eye-glass.  This  slot  is  cut  through  to  within  about  J^  inch 
of  the  opposite  side,  just  enough  rubber  being  left  to  give  the 
necessary  strength.  When  the  eye-glass  has  been  arranged 
in    this   way,    it   can   be    slipped   over   the   spectacle    lens   as 


Fig.    1.     Centers   for   turning   Single,   Double,    Triple   and    Bight-angle    Crankshafts 


2  shows  a  single  crankshaft  mounted  in  the  centers  and  illus- 
trates the  method  used  in  setting  up  the  work  for  machining. 
For  this  purpose  the  centers  are  placed  at  the  ends  of  the 
crankshaft  and  then  placed  upon  a  surface  plate.  By  this 
means,  the  centers  automatically  align  themselves  with  each 
other   and    the    crankshaft    is    then    brought    to    the   required 


shown  in  the  accompanying  illustration,   thus  saving  a  con- 
siderable amount  of  trouble  and  loss  of  time. 

B.  C. 


< 


Fig.  2.     Method  of  mounting  Single  Crankshaft  in  Centers 

position  by  the  use  of  an  ordinary  square.  When  the  crank- 
shaft has  been  located  in  the  centers,  it  is  secured  in  place 
by  means  of  two  set-screws. 

The  square  affords  a  satisfactory  method  of  locating  a  single 
crankshaft  in  the  centers,  but  in  the  case  of  double,  triple  or 
right-angle  crankshafts  a  surface  gage  will  be  found  necessary. 
Ordinarily,  it  is  rather  a  difficult  job  to  locate  the  centers  on 


FORMULA  FOR  SOLDERING  SOLUTION 

The  following  gives  the  formula  for  a  solution  which  Is 
very  inexpensive  to  prepare  and  will  be  found  a  great  im- 
provement over  the  soldering  acids  generally  used  in  machine 
shops.  In  addition  to  being  an  excellent  soldering  solution 
for  brass,  copper,  tin  and  bronze,  it  may  also  be  used  as  a 
flux  for  soldering  galvanized  iron.  The  union  between  the 
galvanized  parts  is  perfect  when  this  flux  is  used. 

The  method  of  preparing  is  as  follows:  Make  a  saturated 
solution  of  zinc  chloride  by  dissolving  as  much  zinc  chloride 
as  possible  in  water.  Ammonium  chloride  (ordinary  sal 
ammoniac)  is  added  to  this,  the  quantity  being  1/10  part  by 
weight.  The  solution  should  be  thoroughly  mixed  before 
using. 

A  good  paste  for  use  where  soldering  acid  would  be  ob- 
jectionable is  composed  of  the  following  ingredients:  Am- 
monium chloride  25  per  cent;  alcohol  (wood  or  grain)  25 
per  cent;  common  vaseline  50  per  cent.  The  ingredients  are 
thoroughly   mixed   before   the   paste   is   used. 

East  Orange,  N.  J.  Georce  G.vrrison 
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HOW  AND  WHY 


QUESTIONS  ON  PRACTICAL  SUBJECTS  OP  GENERAL  INTEREST 


PUTTY  FOR  EMBOSSING  BRITANNIA  WARE 
G.  P. — We  arc  having  trouble  in  "getting  up"  the  detail 
embossing  on  britannia  ware  inirri)r  liacks  whicli  we  make  in 
large  quantities.  Wo  tliink  there  is  a  "putty"  or  "slusli"  that 
is  largely  used  in  embossing  sucli  work  under  a  drop  hammer, 
which  is  placed  on  the  reverse  side  of  the  blank  to  give  extra 
pressure  when  struck  by  tli(!  force.  Can  anyone  tell  us  what 
this  putty  is  composed  of? 


RECHARGING  PERMANENT  MAGNETS 
A.  B. — I  would  like  some  information  on  recharging  the  per- 
manent magnets  of  ignition  magnetos  for  automobiles  and 
motorcycles.  Customers  come  to  my  shop  to  have  their  mag- 
netos recharged,  but  I  have  not  been  able  to  handle  the  work 
successfully.  I  have  wound  coils  for  recharging  and  have 
followed  the  prescribed  directions  for  magnetizing  but  with 
indifferent  success.  The  magnetic  flux  would  be  very  strong, 
but  as  soon  as  the  current  was  shut  off  the  magnet  would  be 
little  or  no  stronger  than  before.  I  have  annealed  the  magnets, 
thinking  that  by  annealing  and  rehardening  the  original  mag- 
netic strengtli  could  be  imparted  again.  Any  information 
that  the  readers  of  M.\r'iuNEHY  can  give  me  on  this  subject 
will  be  much  appreciated. 


TO  COMPOSE  THE  INTEGERS  FROM  1  TO  1000 
H.  M.  L. — If  given  the  problem  of  dividing  $1000  into  ten 
bags  so  that  any  integral  sum  from  one  dollar  to  $1000  in- 
clusive can  be  paid  out  without  opening  any  bag,  how  can  the 
division  be  accomplished? 

A. — Any  integral  sum  between  the  limits  of  one  and  1000 
can  be  made  up  from  the  geometrical  series  1,  2,  4,  8,  16,  32, 
64,  128,  256  and  the  extraneous  number  489.  For  example, 
compose  the  sum  255.  1  -f  2  -f  4  -f  8  -f  16  +  32  +  64  +  128  = 
255.  Again  compose  504.  l-|-2  +  4  +  8  +  489  =  504.  The 
sum  of  the  series  and  489  is  1000. 


POLISHING  HARD  RUBBER-LAYING  OUT 
POLISHED  RUBBER  PANELS 

D.  H.  M. —  (1.)  Will  you  please  tell  me  ho\V  to  polish  hard 
rubber  to  a  buff  or  gloss  finish?  In  turning  or  machining  pieces 
for  electrical  work,  they  come  from  the  machines  in  a  dull 
finish.  I  would  like  to  know  how  to  put  these  small  articles 
in  a  highly  polished  state.  (2.)  In  laying  off  a  highly  polished, 
hard  rubber  panel,  I  paste  a  piece  of  plain  paper  on  the  sur- 
face and  then  lay  out  the  various  holes  required  but  have 
trouble  with  the  paper  sticking  to  the  rubber  and  injuring  the 
polish.  Will  you  kindly  tell  me  what  is  the  best  adhesive  to 
use  to  avoid  the  trouble? 

A. —  (1.)  Hard  rubber  may  be  highly  polished  by  the  use  of 
rottenstone  and  oil.  (2.)  Avoid  the  use  of  paper  and  adhesives 
and  use  instead,  Chinese  white  diluted  with  water.  Spread  the 
diluted  Chinese  white  on  the  rubber  panel  with  a  camel's  hair 
brush.  When  it  is  dry,  lay  out  your  holes  and  lines.  After 
the  work  is  done,  the  Chinese  white  may  be  easily  removed 
with  water. 


J.  B. 


SHRINK  VS.  PRESSED  FITS 
F. — Is  a  shrink  fit  tighter  than  a  driving  fit,  or  is  the 


supposed  superiority  of  a  shrink  fit  over  a  press  fit  only  an 
old  erroneous  theory?     For  example,  which  method  will  fix 
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Piece   to   be   shrunk   or   pressed   on   Shaft 

the  piece  shown  In  the  accompanying  illustration  most  firmly 
on  a  shaft? 

This    is   a   practical    question    on    which    there   is   a   differ- 
ence of  opinion.     Discussion  is  invited  from  the  readers. 


COMPENSATING  SCREW  THREADS  FOR 

HARDENING 

W.  It.  T. — A  lathe  chuck  jaw  A  is  made  of  hardened  tool  steel 

and    the    square   thread    on    the    under   side    shrunk    in    pitch 

in   hardening.     The  screw   U  is  I'/L'   inch  diameter,   8   inches 

long,  left-hand  pitch,  five  threads  per  inch,  square  thread.    How 


jrp 


Hardened  Lathe   Chuck  Jaw  and  Sc 


to  be  fitted 


can  I  cut  the  thread  so  as  to  fit  the  hardened  jaw  in  which 
the  thread  has  shrunk  1/64  inch  in  pitch?  I  would  like  to 
have  this  problem  submitted  to  M.\chinery's  readers  for 
reply. 

W.  B.  T.  evidently  w^ants  the  details  of  a  lathe  compensat- 
ing attachment  with  which  he  can  change  the  pitch  of  a 
screw  sufficiently  to  fit  the  shrunken  hardened  jaw  threads. 
Details  of  such  devices  in  use  are  solicited. 


WORKING  HOURS  OF  DRAFTSMEN  AND 
MACHINISTS 

J.  W.  B.  P.-^What  are  the  standard  working  hours  of  drafts- 
men and  machinists  in  American  manufacturing  centers? 

A. — The  working  hours  of  draftsmen  and  machinists  in 
representative  shops  in  the  principal  manufacturing  centers 
of  the  East  and  the  West  are  given  in  the  following  table.  The 
average  number  of  working  hours  per  week  in  twenty-flve 
cities  and  towns  is  as  follows:  For  draftsmen,  49  hours  per 
week;  for  machinists,  52  hours  per  week. 

W^ORKING  HOURS  OP  MACHINISTS  AND  DRAFTSMEN 


Full 
Day 


Full 
Day 


9it 


?f 


Baltimore,  Md 

Bridgeport.  Conn. 

Cincinnati,  O 

Cleveland,  O 

Cleveland,  () !> 

Detroit,  Mich '■• 

Dubuque,  la 9J 

E.  Pittsburg,  Pa 8 

Fitcliburg,  Mass 9 

Hartford,  Conn 9 

Hartford,  Conn 8 

Hyde  Park,  Mass 7} 

Jackson,  Mich.  . . . 


5 

4 

4i 

5 

4 

4 

8J 

4i 

4 

9 

8 

7J» 


524 

49" 

48 

50 

49 

49 

54 

441 

49 

54 

48 

46i 

48" 

46' 

44 

59 

44  i 


10 

9?, 
10' 
10 
10 
lOJ 

9J 
10 

9 

9 

9 


9t 


Madison,  Wi.s SJ  4 

Milwaukee,  Wis 8  4 

New  Haven,  Conn  ...  10  9 

Newport  News,  Va. . .  8      ,     4J 

Newport  News,  Va. . .  ...,..' 

Philadelphia,  Pa I     8}    I    4  i    47J 

Providence,  R.  1 9  5  '50 

Rocliester.  N.  Y 8  61  46^ 

Rockf(U-d.  Ill 8i  4  45i 

Rock  Island,  111 8  %%  48 

Springfield,  Vt 7|  1\  46i 

Springfield,  Mass 8  8|  48 

Toledo,  0 9  5  50 

Waynesboro,  Pa 9  9*  54 


10 
10 
10 
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8 

lOJ 
10 

9 
10 


•■-0 

55 

52  .V 

.J5' 

55 

fio 

60 

54 

55 

TA 

54 

54 

58 

55 

55 

59 

50 

48) 

.56^ 

55 

52J 

55 

48 

54 

48 

50 

55 


•  DurliiE    smiinuT    months,    hnlf    holl(In.v    on    Siiliinln.v. 

t  Durinu  summer  months,   5  hours  on   Sntunlay,    10  hours  on   other   working 
days. 

%  During  summer  months,  4  hours  on  Saturday  with  full  pay. 

\  During   summer   months,    halt   hoUday   wltbout   loss   of  pay,    to    men    wbc 
have  not   lost   over   threeqiiarters  of  an   hour   during    the   week. 
II  Working    hours    for   government   employes. 
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SPRING-SUPPORTED  CANTILEVER 

M.  M.- -The  iDllowint;  is  ii  proljlcin  wiiich  luis  (•oino  up  in 
connection  with  my  woiii.  1  liavc  attcmpttHl  to  solve  it  by 
several  (lil'lcrent  methods  but  eaeli  method  has  yielded  a  dUTer- 
ent  result.  1  would  api)reciate  It  it'  a  correct  solution  of  this 
problem  could  be  published  in  the  "How  and  Why"  section  of 
Mai-iunkky.  What  I  desire  to  know  is  the  dellection  at  the 
free  end  of  the  cantilever  beam  for  a  load  of  500  pounds  and 
also  tli(>  stress  at  any  point  in  the  beam.  RofcrrinK  to  tho 
illustration,  it  will  be  seen  that  the  cantilever  is  '20  inches 
lonK  and  supports  a  load  of  500  pounds  at  its  free  end.  Tho 
coil  spring  is  located  at  a  distance  of  10  inches  from  the  point 
of  support  and  just  touches  the  cantilever  when  the  beam  is 
unloaded.     For  the  purpose  of  the  problem,  it  will   be  suffl- 


rig.  1. 


Diagram    illustrating    Condition    of    Cantilever    Beam 
supported   by    Spring 


clently  accurate  to  assume  that  the  spring  extends  across  the 
full  width  of  the  cantilever.  The  tension  of  the  spring  is  such 
that  it  deflects  one  inch  for  each  220  pounds  of  load.  The 
beam  Is  made  of  steel  and  is  6  inches  in  width  by  %  inch 
thick. 

Ans\pered  by  William  L,  Cathcart 

A. — The  neutral  surface  of  a  beam  is  the  plane  passing 
through  the  center  of  gravity  and  neutral  axis  of  every  cross- 
section  of  the  beam.  The  elastic  curve  is  the  curve  which  the 
neutral  surface  assumes  when  the  beam  is  bent.  The  deflec- 
tion at  any  section  of  a  cantilever  beam  is  the  vertical  distance 
between  the  elastic  curve  at  that  point  and  a  tangent  to  the 
curve  at  the  support.  For  a  cantilever  of  length  I,  having  a 
load  P  at  the  free  end,  and  taking  the  origin  of  the  coordinates 
at  the  free  end  O,  the  equation  of  the  elastic  curve  is: 

QEIy  =  BPVx  —  Px'  (1) 


Fig.  2,     Diagram    illustrating    Method    of    Procedure  in  solving  Problem 

The  maximum  deflection  A,  which  is  at  the  free  end  is: 

A  = ■  (2) 

3EI 
where  E  =  coefficient  of  elasticity  =  30,000,000  and 

6  X  (.%y  27 

I  =  moment  of  inertia  of  section  = = 

12  1024 

The  deflection  at  any  other  point,  whose  coordinates  are  x, 
and  2/i,  is  determined  by  substituting  the  value  of  rr,  for  x  in 
Equation  (1)  and  finding  the  value  of  y,.  The  required  deflec. 
tion  is  then  A  — y^. 

Let  z  inches  be  the  vertical  compression  of  the  spring  when 
the  beam  is  bent  by  the  load  P  =  500  pounds  at  the  free  end. 
Then  as  one  inch  of  compression  corresponds  to  220  pounds  of 
spring  pressure,  the  upward  thrust  of  the  spring  will  be 
W  =  2:  X  220  pounds.  Now,  if  a  force  of  W  pounds  acts  at  the 
middle  of  the  beam  and  produces  a  deflection  of  z  inches  there, 
then  a  force  of  2/5  TV  pounds  =  2/5  X  220^  =  88«  pounds,  act- 
ing upward  at  the  free  end,  will  also  produce  a  deflection  of  z 
inches  at  the  middle  of  the  beam.  This  relation  can  be  proved 
by  comparing— by  substitution  in  Equations  (1)  and  (2) — the 
maximum  deflection  of  a  10-inch  beam,  loaded  at  the  end  with 


\\  pounds,  with  the  dellection  at  the  middh;  of  a  20-in<:h  beam, 
loaded  at  the  end  with  2/5  W  pounds.  It  will  be  found  that 
the  two  deflections  are  e(|ual.  When  P  and  W  are  acting  simul- 
taneously, the  dellection  due  to  P  is  downward  while  that  due 
to  IV  is  upward.  Hence,  to  find  one  relation  for  z  we  may 
take  a  beam  having  a  load  of  (500 --88^)  pounds  at  the  free 
end,  and  determine  the  maximum  deflection  for  this  load. 
Substituting  in  Equation   (2)  : 

(500 —  88^)  20*  X  1024        256,000  —  45,056a 

A  = = (3) 

3  X30,000,000  X  27  151,875 

From    IO(|uation    (1)    the  value  of  y  at  the  middle   of  the 
beam  is: 

( 500  —  SSz)  11,000  X  1024        176,000  —  30,9762 

y  = = (  4  ) 

6  X  30,000,000  X  27  151,875 

But  A  — 7/  =  z.     Therefore 

256,000  — 45,056«      176,000  —  30,976« 


151,875  151,875 

»  =  0.48  inch;  220^  =  105  pounds  =  W;  882  =  42  pound.s. 
The  deflection  due  to  two  or  more  loads  acting  simultane- 
ously on  a  beam  is  equal  to  the  algebraic  sum  of  the  deflec- 
tions from  these  loads  when  acting  singly.  Hence,  the  deflec- 
tion due  to  the  load  of  500  pounds  acting  downward  at  the 
end  of  the  beam  and  the  spring  pressure  of  105  pounds  acting 
upward  at  the  middle,  is: 

500  X  20'  105  X  10' 

3EI  ZEI 

(4,000,000  —  105,000)  1024 

=1.64  inch  (5) 

3  X  30,000,000  X  27 
This  result  is  subject  to  a  slight  correction,  which  will  be 
referred  to  in  a  subsequent  paragraph. 

The  stress  at  any  section  of  a  beam  is  given  by  the  general 
formula: 

81 


where   M  =  the   bending   moment   in   the   section    under   con- 
sideration; 

27 

I  =  moment  of  inertia  of  the  section  = ; 

1024 
c  =  distance  of  most  remote  fiber  from  neutral  axis 

=  3/16  inch. 
S  =maximum  section  stress,  pounds  per  square  inch. 
The  bending  moment  M  at  any  section  of  the  beam  is  equal 
to  the  moment  of  the  left  reaction  R^  about  that  section, 
minus  the  algebraic  sum  of  the  similar  moments  of  all  loads 
to  the  left  of  the  section.  The  left  reaction,  in  this  case,  is 
equal  to  the  algebraic  sum  of  all  loads  on  the  beam  or  500 — 
105  =  395  pounds.  For  example,  the  bending  moment  at  the 
section  distant  15  inches  from  the  support  is 

M=  (395  X  15)  —  (—105  X  5)  =  6450   pound-inches 
The  stress  at  this  section  is 
Mc  6450  X  3  X  1024 

S  = = =  45,866  pounds  per  square  inch 

/  16  X  27 

Strictly  speaking,  the  deflection  at  the  end  of  the  20-inch 
beam,  due  to  the  spring  pressure  at  the  middle,  should  be 
increased  (negatively)  by  the  value  of  kl  tan  B,  in  which  tan 
8  is  the  slope  of  the  elastic  curve  at  the  spring  and  fc  is  a  frac- 
tion, in  this  case  y^  as  the  spring  is  at  the  middle  of  the 
beam.     With  this  correction.  Equation   (5)   becomes: 

500  X  20'       /    105  X  10'  \ 

A  +  A'  =  — — — ( 1- fcZ  tan  e  I  (6) 

3^7  \       ZEI  J 

This  gives  a  value  of  1.58  inch  instead  of  1.64  inch  as  ob 
tained  by  solving  Equation  (5). 

The  quantity  Icl  tan  d  is  here  the  difference  between  the 
deflection  of  the  beam  at  the  spring  and  the  deflection  of  the 
end  of  the  beam  when  the  spring  alone  is  acting.  Its  value 
is  found  thus: 

%  wi'x  V2  a  —  v^y 

kl  tan  0  = =  %  X  105  X  20»  X 


El 


Vi  (y2)'x 


1024 


=  0.06  inch. 


30,000,000  X  27; 
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WOODS   APPRENTICE   INDUSTRIAL 
SCHOOL* 

During  the  period  that  the  Woods  Engineering  Co.  has 
conducted  its  plant  in  Alliance,  Ohio,  an  apprentice  lias  never 
completed  his  period  of  indenture  under  the  regular  system. 
This  is  due  to  the  fact  that  after  a  boy  had  served  from  one 
to  two  years  of  his  time,  he  was  able  to  obtain  a  more 
lucrative  position  in  some  other  shop.  This  was  usually  done 
by  misreprcycntation,  the  boy  claiming  that  he  had  com- 
pleted his  time  and  was  a  full-fledged  machinist. 

When  a  man,  representing  himself  as  a  machinist,  applies 
for  a  position,  the  foreman  of  the  shop  generally  asks  what 
cla.ss  of  work  he  is  able  to  handle,  and  the  answer  will  usually 
be  that  he  is  a  lathe,  planer  or  shapcr  hand  or  a  fitter,  erccter, 
etc.  This  shows  that  the  majority  of  machinists  have  spe- 
cialized in  one  line  and  are  not  in  any  sense  full-fledged  me- 
chanics. The  Woods  Engineering  Co.  has  found  that  appren- 
tices from  other  shops  who  apply  to  them  for  positions  have 
Bpecialized  or  been  kept  on  one  class  of  work  until  they  are 


of  an  all-around  mechanic.  The  rate  of  payment  outlined  In 
article  3  was  based  on  the  rates  allowed  by  other  firms.  It 
will  be  noticed  that  the  apprentice  Is  given  an  incentive  to 
study  out  of  school  in  order  to  shorten  the  apprenticeship  term 
and  receive  double  pay  or  34  cents  an  hour  for  any  school 
time  that  he  eliminates  in  this  way.  By  referring  to  the 
articles  4  and  5,  it  will  be  seen  that  the  apprentice  is  given 
the  same  rights  as  the  journeyman  machinist  so  that  he  will 
not  feel  that  he  is  being  discriminated  against.  Article  6  was 
adopted  with  the  view  of  developing  pride  in  his  work  by 
having  the  apprentice  own  a  part  of  the  tools  that  he  uses. 

It  was  felt  that  every  person  should  be  entitled  to  some  rec- 
reation each  year,  and  as  a  result  article  7  was  adopted  with 
the  intention  of  making  the  apprentice  feel  that  taking  a 
week's  vacation  would  not  lengthen  his  apprenticeship  term. 
It  is  believed  that  this  .tends  to  cheer  the  boys  up  and  increase 
their  interest  in  the  work.  Article  8  gives  the  employer  the 
right  to  discharge  any  boy  whose  work  is  unsatisfactory.  The 
provisions  made  in  articles  9  and  10  add  about  one  cent  per 
hour  to  the  wages  received  during  the  full  term  of  apprentice- 
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Schedule    of    Apprentice    Industrial    School    adopted    by    the    Woods    Engineering  Co.,  and  Form  on  which  the  Student's  Record  is  kept 


reasonably  proficient  in  that  line,  and  often  know  very  little 
of  any  other  branch  of  their  trade. 

It  was  felt  that  by  training  the  apprentices  by  placing  them 
in  charge  of  an  instructor,  their  efficiency  would  be  increased 
in  a  way  that  would  be  beneficial  to  both  the  company  and  the 
boys.  Considerable  time  was  spent  in  investigating  all  of 
the  schools  of  this  nature  that  had  come  to  the  company's 
attention  and  the  result  of  this  investigation,  coupled  with 
the  company's  experience,  has  formed  the  basis  of  the  indus- 
trial school  for  apprentices  that  was  placed  in  operation  in 
the  shops  of  the  Woods  Engineering  Co.  on  September  1. 

The  schedule  which  has  been  adopted  by  this  company  is 
reproduced  herewith,  and  the  following  outlines  the  reasons 
which  led  to  the  adoption  of  the  several  articles  which  it 
contains.  Article  1  was  made  necessary  by  the  school  laws 
of  Ohio  in  regard  to  the  age  of  boys  who  take  a  technical 
machine  shop  course.  Article  2  was  adopted  as  the  result  of 
the  experience  of  other  schools  that  claim  to  have  demon- 
strated a  four-year  term  to  be  necessary  for  the  development 

•  For  further  Information  on  systems  of  appnntlcesblp  see  "A  Modern 
Aiipn'ntlct'ship  System,"  by  A.  J.  Schneider,  published  In  MAcni.sEitv  for 
June.    1913. 


ship  and  give  a  financial  incentive  for  the  apprentice  to  com- 
plete the  full  course.  A  brief  description  of  the  equipment  of 
the  school  is  given  in  article  11.  The  company  was  willing 
to  adopt  the  provisions  made  in  article  12  as  it  was  felt  that 
sufficient  benefit  would  be  derived  from  the  increased  efficiency 
of  boys  who  went  through  this  course  of  training. 

The  school  is  fitted  up  with  desks,  blackboards  and  the 
other  necessary  equipment  for  handling  work  of  this  kind. 
Six  students  were  enrolled  at  the  start  and  kept  under  the 
supervision  of  a  technical  Instructor  who  is  thoroughly  versed 
in  machine  shop  practice.  It  will  be  noticed  that  the  com- 
pany has  not  asked  the  apprentice  to  sign  an  agreement  but 
has  placed  him  strictly  on  his  honor.  A  boy  who  is  asked 
to  sign  any  sort  of  an  agreement  realizes  that  he  lacks  experi- 
ence in  such  matters  and  would  probably  feel  some  apprehen- 
sion as  to  the  outcome,  not  being  able  to  realize  the  extent 
to  which  he  would  benefit  by  so  doing.  The  company  has, 
however,  asked  the  boy's  parents  or  guardian  to  sign  a  paper 
expressing  their  approval  of  his  enrollment  in  the  school. 
This  was  done  in  order  to  secure  outside  influence  in  making 
the  boy  complete  his  full  term  of  apprenticeship. 
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NEW   CONNECTING-ROD    GEAR   FOR 
ENGINES   AND   PUMPS 

An  intiTcstiiiK  and  ingenious  iniprovcnicnt  in  slcani  cnKlnc 
conncctinK-rod  K«ir  has  been  introdnccd  by  Mr.  II.  Williams 
of  llic  llnrvt-y  lOnKincoring  Co.,  (JlasKow.  Instead  of  a  sinRlo 
connoctiiiK-rod  and  cranlipin,  two  conncctinK-rods  and  two 
cranks  are  used,  in  order  to  obtain  a  bettor  movement  for  tlic 
rociproeatinK  parts  than  is  possible  with  a  single  rod,  owing 
to  its  angnlarity.  The  arrangement  of  the  Williams  gear  is 
shown  by  the  accompanying  diagram  Fig.  1.  The  crosshead 
pin  carries  an  oscillating  linli  A  which  is  connected  by  rods  B 
and  C  to  the  two  crank.s.  The  latter  arc  tied  togetlier  by  a 
tie-link  D.  The  rods  preferably  cross  at  the  inner  dead  center, 
as  shown  by  the  full  lines,  and  they  are  open  or  parallel  at 
the  outer  dead  center 

In  most  of  the  gears  hitherto  made,  the  cranks  have  been 
set  at  an  angle  of  60  degrees,  so  that  the  link  D  is  equal  in 
length  to  the  crank  radius,  and  the  centers  of  the  connecting- 
rod  pins  on  the  oscillating  link  A  are  just  a  little  greater  than 
the  crankpin  centers.  The  two  rods  work  side  by  side,  some- 
what like  the  eccentric  rods  of  the  Stephenson  link  motion.  The 
centers  of  the  connecting-rod  pins  on  the  oscillating  link, 
follow  horizontal  figure-eight  paths  with  the  bottoms  of  the 
loops  coming  close  to  the  center-line  of  the  engine.  With  this 
arrangement,  the  crankpin  circle  is  of  larger  diameter  than 
the  piston  stroke.  For  example,  in  the  engine  illustrated  in 
Fig.  2,  the  crankpin  circle  is  46  inches  in  diameter,  whereas 
the  piston  travel  is  only  36  inches.    This  engine  is  a  200  H.  P. 
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Fig.   1.     Diagram  of  Williams  Engine  Driving  Mechanism  which 
employs  Two  Cranks  and  Two  Connecting'-rcds 

cross-compound  condensing  type,  equipped  with  Corliss  valves 
and  using  saturated  steam  at  120  pounds  boiler  pressure. 

With  this  form  of  drive,  the  initial  piston  velocity  is  about 
30  per  cent  less  than  with  the  ordinary  type,  assuming  a  con- 
stant angular  velocity  for  the  crank,  but  the  maximum  piston 
velocity  is  greater  with  the  Williams  gear,  than  with  the 
ordinary  connecting-rod.  With  the  parts  proportioned  as 
previously  stated,  the  crank  moves  through  an  angle  of  about 
10  degrees  before  there  is  any  appreciable  movement  of  the 
piston.     The  effect  of  this  slow  initial  movement  is  that  the 


Figf.   C.     200-horsepower   Engine   equipped   with   Williams  Driving   Gear 

acceleration  of  the  reciprocating  parts  is  more  gradual  as  well 
as  their  retardation  at  the  end  of  the  stroke.  As  the  result 
of  this  feature,  the  engine  is  said  to  run  very  smoothly  and 
the  difficulties  of  balancing  the  purely  reciprocating  parts 
have  been  gradually  reduced.  A  25  B.  H.  P.  engine  during  a 
trial  run,  was  bolted  onto  a  structure  of  wooden  beams  which 
w-ere  ballasted  on  the  ground  but  not  otherwise  held.  In  this 
position,  the  engine  was  run  at  various  speeds  and  there  was 
a  remarkable  absence  of  vibration.    The  200  H.  P.  engine  illus- 


trated in  Fig.  2,  has  been  driving  a  weaving  factory  in  Glas- 
gow for  several  months  and  the  speed  of  the  looms  has  been 
increased  10  per  cent  over  what  was  found  possible  with  elec- 
tric drive;  the  number  of  breakages  has  also  b(!en  decreased. 
The  25  H.  H.  P.  engine  previously  referred  to,  was  con- 
structed for  making  comparative  tests.  It  being  arranged  to 
run  with  either  the  Williams  gear  or  the  ordinary  gear.    The 
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Fig.    3.     Diagram  showing  Steam  Consumption  when  using  Single 
Crank,  and  when  using  Williams  Two-rod  Drive 

frame  valves  and  cylinder  remained  the  same  for  both  series 
of  tests,  the  crankshaft  and  connecting-rod  being  the  only 
parts  changed.  The  engine  was  equipped  with  an  ordinary 
D-slide  valve  and  used  saturated  steam  at  about  75  pounds 
pressure.  The  exhaust  was  at  atmospheric  pressure.  The  ex- 
haust steam  was  condensed  and  measured  and  the  in-going 
steam  was  also  measured  with  a  steam  meter.  The  results 
obtained  from  these  comparative  tests  are  shown  in  Fig.  3. 
Line  a  represents  the  steam  consumption  per  brake  horse- 
power for  various  numbers  of  revolutions,  when  using  the 
ordinary  single  crank  and  connecting-rod.  Line  6  represents 
the  steam  consumption  per  brake  horsepower,  when  using  the 
Williams  gear.  In  this  engine,  the  saving  in  steam  effected 
by  using  the  Williams  gear  was  15  per  cent. 

This   new   form   of  drive  has  also  been  applied   to   pumps 
with  very  satisfactory  results.     The  "pause"  at  the  ends  of 
the  stroke  enables  the  valves  to  act  without  "slip." 
*     *     * 

INSPECTING  WORK  "WITH  LIMIT  GAGES 
The  use  of  the  fork  and  crescent  types  of  limit  gages  manu- 
factured by  Wells  Bros.  Co.,  Greenfield,  Mass.,  does  away  with 
the  necessity  of  employing  skilled  mechanics  to  determine  the 
perfection  of  a  shop's  product.  Any  man  of  ordinary  intelli- 
gence can  use  these  gages,  as  it  is  merely  a  matter  of  holding 
the  piece  of  work  loosely  between  the  thumb  and  index  finger, 
so  that  the  constant  force  of  gravity  is  alone  responsible  for 
carrying  it  between  the  contact  points.  As  most  mechanics  know, 
the  arrangement  of  these  gages  is  such  that  the  piece  to  be 
adjusted  must  pass  between  the  upper  pair  of  contacts  but 
must  be  too  large  to  go  between  the  lower  pair  of  contacts. 
The  contacts  can  be  set  for  different  limits  of  tolerance. 
Where  a  practice  is  made  of  having  the  workmen  test  each 
piece  as  it  comes  from  the  machine,  any  error  in  the  dimen- 
sions resulting  from  a  change  in  the  adjustment  of  the  tool  is 
immediately  discovered,  thus  preventing  a  quantity  of  defec- 
tive work  from  piling  up. 

Wells  Bros.  Co.  and  other  firms  who  use  these  limit  gages 
make  a  practice  of  having  two  sets  of  gages  for  each  man; 
these  gages  are  used  on  alternate  days  so  that  the  chief  in- 
spector has  one  day  in  which  to  examine  the  gages  which  are 
not  in  use  and  see  that  they  are  accurately  set.  After  com- 
pleting this  inspection,  he  fills  the  cavity  behind  the  contact 
points  with  sealing  wax  which  is  marked  with  his  private 
seal.  This  is  of  a  conspicuous  color  and  when  the  gages  are 
in  use  in  the  shop  the  foreman  is  able  to  pass  between  the 
machines  and  see  at  a  glance  that  each  man's  gage  bears  the 
inspector's  stamp.  This  method  of  sealing  the  contact  points 
makes  it  impossible  for  the  men  to  tamper  with  the  setting 
of  the  gages.  The  fork  and  crescent  types  of  limit  gages  were 
fully  described  in  the  March,  1907  number  of  Machinery. 
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UNIVERSAL   SCREW   MILLING   MACHINE 

'I'lie  Universal  Screw  Cutting  Co.,  17th  St.,  and  Sedglcy  Ave., 
I'liiladclpliia,  Pa.,  has  been  engaged  in  cutting  accurate  lead- 
Kcrews  for  a  number  of  years,  and  has  made  a  specialty  of 
cutting    screws   of    unlimited    length.      Special    machines    are 


Fig.    1.     The  Universal  Screw  Milling  Machine 

used  for  this  work,  the  design  of  which  has  been  a  carefully 
guarded  trade  secret.  The  company  has  recently  decided  to 
build  these  machines  for  the  market,  so  that  it  is  now  possible 
for  any  factory  to  obtain  a  machine  and  cut  its  own  screws 
by  this  process.  The  machine  is  the  result  of  twenty  years 
study  of  the  subject  of  universal  screw  cutting,  made  by 
Mr.  E.  W.  Crellin,  mechanical  engi- 
neer of  the  Universal  Screw  Cutting 
Co.,  and  incorporates  principles  that 
have  never  been  applied  in  the  de- 
sign of  any  other  type  of  machine. 

The  process  is  essentially  a  thread 
milling  operation,  but  it  differs  from 
tlie  established  practice  in  that  the 
work  is  held  by  a  chuck,  which  grips 
it  on  the  outside,  and  is  supported 
near  the  point  where  the  milling 
cutter  operates  by  means  of  an  ex- 
pansion bushing  or  steadyrest.  As 
the  finished  part  of  the  thread 
passes  beyond  the  head  it  is  evident 
that  the  length  of  the  screw  which 
can  be  milled  on  this  type  of  ma- 
chine is  unlimited.  Another  dis- 
tinctive feature  of  the  design  is  that 
the  lead-screw  is  in  direct  line  with 
the  screw  that  is  being  milled. 

The  machine  consists  of  three  es- 
sential parts:  the  driving  mechan- 
ism, the  carriage  and  the  cutter 
head.  Referring  to  Fig.  1,  it  will 
be  seen  that  there  are  two  pulleys  A 
and  B  located  at  the  center  of  the  machine.  These  pulleys 
transmit  power  to  the  driving  mechanism  through  universal 
joints  and  the  rods  C  and  D. 

Figs.   3  and   6   show   rear  and    front  views  of  the   driving 
mechanism.     Referring  to  the  front  view   (Fig.  6),  it  will  be 


seen  that  the  rod  C,  connected  to  the  driving  piilleys  A  and  JS, 
transmits  power  to  the  shaft  D  on  which  the  friction  roll  /;,' 
is  mounted.  This  friction  roll  drives  the  friction  disk  /•'.  In 
order  to  provide  for  varying  the  speed  at  which  thr;  machine 
is  operated,  the  screw  O  and  crank  U  are  provided.  Hy  turn- 
ing the  crank,  the  roll  /;  is  made  to  move  in  or  out  on  the 
friction  disk  /■',  thus  varying  the 
rate  of  transmission  as  desired.  In 
addition  to  the  convenience  of  tiiis 
friction  drive  in  varying  the  rate  of 
transmission,  a  further  advantage 
is  secured  on  account  of  the  ability 
of  the  friction  to  slip  in  case  the 
mechanism  of  the  machine  is  sub- 
jected to  excessive  strain.  This 
avoids  the  possibility  of  the  machine 
or  work  being  damaged  from  this 
cause. 

The  rear  view  of  the  (lii\iiig 
mechanism  is  illustrated  in  Fig,  ;5, 
where  it  will  be  seen  that  the  shaft 
iju  which  the  friction  disk  /•'  is 
mounted,  transmits  power  through 
the  worm  1  and  the  worm-wheel  J 
which  surrounds  the  lead-screw.  A 
key  on  the  inside  of  this  worm- 
wheel  fits  in  a  spline  in  the  lead- 
screw,  thus  causing  the  latter  to 
rotate.  The  lead-screw  rotates  in 
the  split  nut  L  and  as  the  position 
of  this  nut  is  fixed  at  the  end  of  the 
machine,  the  rotation  evidently  re- 
sults in  a  longitudinal  movement  of 
the  lead-screw.  The  hand-screw  i¥  shown  in  Fig.  3  provides 
for  engaging  or  disengaging  the  lead-screw  nut  L  and  taking 
up  any  wear  which  may  develop  in  it. 

Fig.  4  shows  a  detail  view  of  the  carriage,  the  chuck  which 
holds  the  work  and  the  gear-box.  A  gear  is  secured  to 
the  end  of  the  lead-screw,  and  power  is  transmitted  through 
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Fig.    2.     Duplicati; 


ig  Machine  requiring  Individual  Lead-screws   for   Different   Pitches 

the  gear-box  from  this  gear.  By  making  the  necessary  changes, 
the  longitudinal  movement  of  the  carriage  obtained  from  the 
lead-screw  can  be  adjusted  to  obtain  the  desired  pitch  for  the 
screw  that  is  being  milled.  The  first  and  last  gears  of  the 
train  in  the  gear-box  are  splined  to  a  shaft  which  rotates  in 
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tlniiKiHl  bearings  Ihiit  are  clanipod  to  the  carriage.  This  la 
the  incaiia  by  which  connection  with  the  carriage  Is  effected, 
and  an  idea  of  the  arrangement  will  be  obtained  by  reference 
to  I'Mg.  4,  in  which  the  last  gear  of  the  drive  through  the  gear- 
box is  shown  at  K.  This  gear  is  fastened  to  a  rotating  cylinder 
to  whicli  the  chuck  is  attached.  The  plate  G  is  secured  to 
the  (  nd  of  this  cylinder,  and  it  will  be  seen  that  this  plate  is 
graduated  to  conform  with  graduations  around  the  plate  //. 
Till-  purpose  of  these  graduations  is  for  cutting  multiple 
threads;  by  this  means  it  Is  possible  for  the  work  to  be  indexed 


Fig.    3.     Kear  View   of   Friction   Drive  for  Lead-screw   showing 
Method  of  Transmission 

through  the  required  part  of  a  revolution  to  enable  it  to  be 
set  ready  for  starting  subsequent  cuts  after  the  first  cut  has 
been  completed.  The  plate  H  is  secured  to  the  back  of  the 
chuck  that  holds  the  work.  In  order  to  hold  the  work  posi- 
tively and  prevent  it  from  slipping  on  the  chuck,  an  auxiliary 


to  a  bevel  gear  Jl,  from  wliich  the  drive  Is  through  the  bevel 
gears  /  and  J  to  the  horizontal  shaft  K.  From  this  shaft 
power  is  transmitted  through  spur  gears  to  the  arbor  E  upon 
which  the  cutter  /■'  is  mounted.  It  is  evident  that  the  bevel 
gears  //,  /  and  J  enable  the  cutter  head  to  be  swlveled  about 
a  central  pivot  90  degrees  to  the  right  or  left  of  the  center 


Fig.    4.     Rear   View   of   Carriage,   Chuck  and   Gear   Box 

dog  J  is  secured  to  the  work,  the  tail  of  the  dog  being  divided 
and  machined  to  fit  accurately  over  one  of  the  chuck  jaws. 

It  was  stated  in  a  previous  paragraph  that  power  is  trans- 
mitted to  the  cutter  head  by  means  of  shaft  D,  connected  to 
driving  pulleys  A  and  B.  A  detail  view  of  the  head  is  shown 
in  Fig.  5,  where  it  will  be  seen  that  shaft  D  transmits  power 


Fig.    6. 


The   Cutter  Head,    showing  Drive   and   Method 
of   supporting   Work 


in  order  to  have  the  cutter  F  set  at  any  required  angle.  The 
work  is  supported  by  the  bushing  B  carried  in  the  anvil  A, 
which  is  secured  to  the  right-hand  end  of  the  machine,  and 
the  cutter  head  is  further  supported  by  the  bracket  C  which 
is  secured  to  the  bed  plate  of  the  machine. 

The  work  is  fed  to  the  cutter — in  either  the  right-  or  left- 
hand  direction — by  means  of  the  rotation  of  the  lead-screw 
in  the  nut  L  at  the  left-hand  end  of  the  machine,  which  was 
described  in  connection  with  Fig.  3.  The  length  of  a  single 
cut  is  limited  by  the  traverse  of  the  carriage  along  the  bed  of 
the  machine,  but  for  work  of  a  greater  length  the  chuck  can 
be  released,  the  nut  disengaged,  and  the  carriage  run  back  to 
its  original  position.  The  nut  is  next  reengaged  and  the  chuck 
retightened.  After  this,  the  machine  is  ready  to  continue 
milling    the    thread   and    this   operation    can   be   repeated    as 


Fig.    6.     Front  View  of  Friction  Drive  for  Lead-screw 

many  times  as  is  necessary  to  finish  the  work.  While  the 
position  of  the  carriage  is  being  changed,  care  should  be  taken 
to  clamp  the  work  securely  in  the  bushing  B  in  order  to  pre- 
vent altering  the  relative  positions  of  the  cutter  and  the  work. 

For  milling  multiple  threads  it  is  obvious  that  the  work 
must  be  run  through  the  machine  the  same  number  of  times 
as  there  are  threads;  for  instance,  a  double  thread  would  be 
run  through  the  machine  twice. 

It  has  already  been  explained  that  on  the  machine  shown 
in  Fig.  1,  a  standard  lead-screw  is  used  in  connection  with 
change  gears,  which  gives  the  required  pitch  on  the  screw 
that  is  being  milled.  A  simpler  form  of  screw  cutting  machine 
is  illustrated  in  Fig.  2.  Referring  to  this  illustration,  it  will 
be  seen  that  the  change  gear  box  is  eliminated  and  different 
lead-screws  are  used  for  milling  threads  of  the  various  pitches 
that  are  produced  on  the  machine.  The  same  arrangement  of 
index  plates  for  use  in  the  production  of  multiple  threads  is 
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used  on  both  types  of  niachiues.  In  tlie  duplicating  machine 
shown  in  Fig.  2,  the  index  plate  A  Is  screwed  onto  the  end  of 
the  lead-screw  while  the  plate  B  is  secured  to  the  back  of  the 
chuck  in  a  manner  similar  to  that  described  in  connection  with 
the  gear-box  type  of  machine.     It  is  a  relatively  simple  matter 
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The  mechanism  for  this  purpose  will  be  seen  at  the  base  of 
the  machine,  power  being  provided  by  a  7*^  horsepower  West- 
inghouse  compound-wound  motor.  The  vertical  feed  for  the 
heads  is  also  obtained  from  this  mechanism,  the  control  being 
obtained  by  the  tripping  dogs  which  engage  a  latch  oq  the 
feed  plate.  Perfect  control  is  obtained  by  means  of  the  handle 
which  is  shown  on  the  vertical  shaft  at  the  left-hand  side  of 
the  machine,  this  shaft  being  connected  to  the  master  switch. 
Pendant  switches  are  also  provided. 

The  planer  was  built  under  specifications  which  required 
it  to  be  capable  of  taking  two  cuts  V^  inch  deep  with  a  %  inch 
feed  at  a  speed  of  30  feet  per  minute  in  steel  castings.  When 
the  machine  was  placed  in  operation,  it  was  found  that  its 
actual  capacity  was  considerably  in  excess  of  this  figure.  The 
Betts  Machine  Co.,  Wilmington,  Del.,  is  the  builder  of  this 
special  planer. 

HUNT   INDUSTRIAL   TRUCK 

A  storage  battery  industrial  truck  which  has  been  designed 
by  the  C.  W.  Hunt  Co.,  Inc.,  New  York  City,  is  shown  in  the 
accompanying   illustration.     Practically   any   sort  of  material 


Fig. 


II  pies  of  Work  done  on  Universal  Screw  Cutting  Machines 


to  change  the  machine  for  cutting  various  pitches,  it  being 
merely  necessary  to  screw  off  the  index  plate  and  then  remove 
the  lead-screw  and  replace  it  by  one  of  the  desired  pitch. 

It  is  obvious  that  the  accuracy  of  the  work  is  dependent 
upon  the  perfection  of  the  lead-screw,  and  the  Universal  Screw 
Cutting  Co.  has  facilities  for  producing  extremely  accurate 
lead-screws  for  use  in  the  machines.  These  lead-screws  are 
machined  on  a  larger  size  of  the  type  of  machine  described  in 
this  article.  A  very  severe  test  of  the  accuracy  of  a  thread 
consists  of  splitting  a  section  of  the  lead-screw  along  its  axis 
and  then  fitting  the  threads  on  the  two  halves  together.  Any 
slisht  error  will  make  it  impossible  for  the  threads  to  mesh 
properly,  but  the  process  used  by  the  Universal  Screw  Cutting 
Co.  has  been  developed  to  a  point  where  this  test  can  be  con- 
ducted with  satisfactory  results. 


BETTS  CROSS   PLANER 

A  special  120  by  84  inch  cross  planer  which  was  built  for 
the  Commonwealth  Steel  Co.,  St.  Louis,  Mo.,  is  shown  in  the 
accompanying  illustration.  This  machine  was  designed  to 
plane  steel  frames  for  passenger  cars,  but  it  was  felt  that  at 
some  future  date  it  might  be  desirable  to  use  it  for  regular 
classes  of  planer  work,  in  addition 
to  the  special  purpose  for  which  it 
was  built.  With  this  idea  in  mind 
the  design  was  worked  out  in  such 
a  way  that  by  substituting  a  stand- 
ard cross-rail  in  place  of  the  special 
one  shown  in  the  illustration  and 
by  making  a  few  other  minor 
changes,  the  machine  would  be 
adapted  for  regular  classes  of  planer 
work. 

Referring  to  the  illustration  it 
will  be  seen  that  the  two  saddles  on 
the  cross-rail  are  equipped  with 
slides  set  at  right  angles  to  the 
rail,  and  regular  planer  heads  are 
mounted  on  these  slides.  A  25. 
horsepower  reversing  Westinghouso 
motor  is  mounted  on  each  of  the 
saddles  and  transmits  power 
through  spiral  gears  and  the  rack 
which  is  bolted  to  the  cross-rail. 
The  lieads  work  toward  each  other  Special 

and  are  electrically  controlled  in  such  a  way  that  one  head 
waits  until  the  other  has  coihpleted  its  stroke  before  reversal 
takes  place. 

Two  table  speeds  are  provided,  one  of  which  gives  a  quick 
movement  of  about  20  feet  per  minute  and  the  other  a  variable 
movement  for  feeding  the  work  to  the  tool  after  each  stroke. 


Hunt  storage  Battery  Industrial  Truck 

can  be  handled  on  this  truck,  and  as  it  does  not  run  on  tracks 
it  can  be  taken  from  floor  to  floor  in  the  elevator  or  run  up 
into  a  box  car  that  is  being  loaded.  The  capacity  is  for  ap- 
proximately 4000  pounds,  and  with  this  load  a  speed  up  to 
5  miles  an  hour  can  be  obtained.  The  battery  has  a  capacity 
for  a  full  day's  work.     Either  Edison  iron  and  nickel  cells  or 


Betts    Planer   built   for   the    Commonwealth    Steel    Co. 

Exide  lead  cells  can  be  used.  These  cells  are  encased  in  a 
steel  battery  box  that  is  suspended  by  springs  from  the  cross 
members  of  the  truck  frame.  The  entire  section  of  the  top  of 
the  truck  over  the  battery  box  is  removable  so  that  the  bat- 
teries are  readily  accessible. 

The  motors  used  on  these  trucks  are  especially  designed  for 
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use  ill  connection  with  stoniKC  butteries,  and  drive  tlie  wlieels 
tliroiigh  cut  steel  Kearing.  The  Rearing  Is  enclosed  in  an  oil- 
iiiid  dust-proof  cnso.  Hall  and  roller  bearings  are  used 
tliroiiglioiit.  11  will  be  seen  that  the  operator's  platform  Is 
located  at  the  front  of  the  truck.  The  right-hand  lever  Is  used 
for  steering  and  the  left-hand  lever  controls  the  motor.  The 
brake  is  actuated  by  the  foot  treadle.  Wlicii  not  in  opi  riiliim. 
the  truck  is  automatically  locked. 


J.  N.  LAPOINTE   DOUBLE   BROACHING 
MACHINE 

The  distinctive  fcaturt-  of  the  broacliing  niachinc  which 
forms  the  subject  of  this  article  is  that  two  operating  screws 
and  work  heads  are  employed.  The  sliding  heads  carried  by 
the  operating  screws  are  of  the  standard  form  and  the  design  of 
the  machine  Is  such  that  one  head  is  being  returned  while  the 
other  Is  engaged  on  the  cutting  stroke.  This  does  away  with 
the  necessity  of  waiting  for  the  head  to  return,  so  that  the 
operator  Is  kept  busy  at  all  times  and  the  output  of  the  ma- 
chine Is  materially  increased.  As  It 
is  possible  to  disengage  one  of  the 
operating  screws,  the  machine  can 
be  changed  into  the  equivalent  of  a 
single  broaching  machine,  if  desired. 

Both  operating  screws  are  pro- 
vided with  individual  trips  so  that 
a  very  close  adjustment  of  the 
length  of  stroke  can  be  obtained. 
Two  forward  speeds  are  available 
and  two  operating  levers  are  pro- 
vided so  that  the  operator  can  con- 
trol the  machine  from  either  side. 
A  Brown  &  Sharpe  pump  and  oil 
reservoir  are  provided  In  the  base 
of  the  machine.  The  reservoir  Is 
readily  accessible  through  an  open- 
ing at  the  rear  of  the  macliine  and 
tlie  pump  is  of  ample  size  to  deliver 
a  liberal  supply  of  lubricant  to  the 
broaching  tools.  Two  flexible  tubes 
are  provided  at  the  front  end  of  the 

machine  for  the  purpose  of  direct-  ^'^' 

ing  th3  cutting  compound  to  the  desired  place.  At  the  rear 
of  the  gear  case  there  are  two  tubes  which  cover  the  operating 
screws;  these  tubes  act  as  safeguards  and  also  prevent  oil 
from  dropping  off  the  screws  onto  the  driving  belts. 


sll<ling  head  is  moved  to  a  position  corresponding  with  the 
exlrcnie  of  the  stroke  that  is  retiuired.  The  stops  are  then 
set  in  this  position  and  the  stops  for  the  other  head  are  brought 
exactly  in  line  with  them.  The  lever  on  top  of  the  gear  case 
is  then  shifted  to  bring  the  llrst  head  into  operation. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Travel  of  sliding  heads  on  low  speed,  3  feet  per  minute;  travel 
of  sliding  heads  on  high  speed,  6  feet  per  minute;  size  of 
driving  screws,  2%  inches  diameter,  2  pitch;  maximum  stroke, 
rj4  inches;  floor  space  occupied,  3  by  16  feet;  net  weight  of 
inachiiHS  -1800  pounds.  The  machine  has  a  capacity  for  broach. 
iiig  holes  up  to  3  inches  sciuare.  This  machine  Is  a  recent 
l)roduct  of  the  J.  N.  Lapointe  Co.,  New  London,  Conn. 


PRATT  &  WHITNEY  VERTICAL  SHAPER 

The  usefulness  of  the  vertical  slotting  machine  Is  greatly 
curtailed  through  Its  lack  of  adaptability,  and  on  this  account 
many  shops  find  It  difficult  to  keep  their  vertical  slotters  sup- 


Fig.    1.     Front  View  cf  J.  N.  Lapointe  Double  Broaching  Machine 

Means  are  provided  for  adjusting  the  stroke  of  the  machine 
so  that  eacli  screw  operates  on  exactly  the  same  length  of 
stroke.  In  order  to  make  this  adjustment,  one  of  the  sliding 
lieads  Is  brought  Into  position  ready  for  the  cutting  operation. 
The  lever  at  the  top  of  tlie  gear  case  is  then  moved  sideways 
to  disconnect  tills  head.  The  operating  lever  on  the  machine 
is    next   brought    into    the    working    position    and    the    other 


Rear  View  of  Lapointe  Doutle  Broaching  Machine 

plied  with  work.  The  customary  method  of  supporting  the 
tool  on  these  machines  is  also  a  drawback  in  that  the  over- 
hang of  the  tool  makes  it  practically  impossible  to  produce 
accurate  work;  and  furthermore,  the  machine  cannot  be  op- 
erated with  any  degree  of  rapidity. 
Another  disadvantage  of  the  tool 
support  on  the  vertical  slotter  is 
that  the  tool  does  not  free  Itself  on 
the  return  stroke.  By  dragging  over 
the  work,  the  cutting  edge  is  soon 
destroyed,  and  this  results  In  a  ser- 
ious loss  of  time  owing  to  the  fre- 
quent intervals  at  which  grinding 
is  necessary.  With  a  view  of  over- 
coming these  difficulties,  the  Pratt 
&  Whitney  Co.,  Hartford,  Conn.,  has 
brought  out  the  10i4-lnch  vertical 
thaper  Illustrated  In  Fig.  1.  This 
macliine  is  adapted  for  the  classes 
of  work  handled  on  both  the  vertical 
slotting  machine  and  the  horizontal 
shaper.  It  Is  similar  in  design  to 
the  smaller  machine  of  this  type 
which  was  briefly  described  in  the 
January,  1912,  number  of  Machin- 
EiiY,  but  the  present  machine  has 
been  Improved  in  a  number  of  ways  which  add  greatly  to  its 
efficiency  for  both  manufacturing  and  tool-room  work. 

The  work  holding  accommodations  on  the  Pratt  &  Whitney 
vertical  shaper  are  more  flexible  in  application  than  those 
provided  on  the  horizontal  shaper;  for  Instance,  when  operat- 
ing internally  the  method  of  holding  the  work  Invariably  per- 
mits   its    completion    at    one    setting.      The    same    statement 
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applies  to  many  classes  of  external  work,  as  in  the  planing 
of  an  irregular  shaped  die-punch,  where  the  entire  periphery 
may  be  finished  at  one  setting.  The  swiveling  ram-head  that 
is  a  distinctive  feature  of  the  vertical  shaper,  also  permits 
two  or  even  four  sides  of  certain  work  to  be  planed  at  one 
setting,  which  insures  the  work  being  parallel.  Furthermore, 
concave,  convex  or  irregular  surfaces  which  are  very  difflcult 
to  machine  on  the  horizontal  shaper,  are  handled  with  the 
greatest  ease  on  the  vertical  shaper  by  means  of  the  rotary 
table.  Another  decided  advantage  is  that  when  working  to  a 
line,  as  in  the  case  of  die  work,  the  cutting  tool  alv.ays  enters 
the  work  where  the  line  is  scratclied;  whereas,  on  the  hori- 
zontal shaper,  it  leaves  the  work  on  the  scratched  line,  break- 
ing away  the  chip  and  making  it  impossible  to  follow  the  line 
accurately.  The  feature  cf  angular  adjustment  for  the  ram  is 
also  an  advantage  on  a  large  variety  of  work,  especially  in 
the  working  out  of  dies,  as  the  desired  clearance  can  be  ob- 
tained. As  another  point  in  favor  of  the  vertical  shaper.  it 
might  be  mentioned  that  the  working  strains  on  the  machine 
when  in  operation  tend  to  hold  all  such  parts  as  knees  and 
slides  together,  which  is  directly  conducive  to  maintaining 
the  accuracy — while  in  the  horizontal  shaper,  these  strains 
are  exactly  opposite  and  are  detrimental  to  accuracy  and 
stability.  The  proportions  of  the  Pratt  &  Whitney  vertical 
shaper  are  ample  to  assure  stability,  and  sufficient  power  is 
provided  to  meet  every  requirement.  Wliile  the  stability  and 
power  of  the  machine  are  adequate  for  the  severest  service  on 
manufacturing  work,  this  vertical  shaper  is  a  precision  tool 
in  every  particular.  Attention  is  also  directed  to  the  method 
pursued  in  meeting  the  various  operating  reciuiroments, 
all  of  which  are  constructed  and  located  with  a  view  of  afford- 
ing tlie  greatest  possible  convenience  in  operating  the  machine. 


Fig.    1.     Pratt  &  Whitney  lC':-:nch  Vertical  Shaper 

Fig.  1  gives  a  general  view  of  the  machine  from  which  it 
will  be  noted  that  the  rotary  table  forms  a  very  important  part 
of  the  construction.  It  is  substantially  mounted,  liberal  dove- 
tail bearings  with  taper  gib  adjustment  being  provided  whereby 
the  proper  relation  between  the  bearing  surfaces  may  be  easily 
maintained.     Both   hand   and   power   feeds   are   provided,   the 


means  of  controlling  which  have  been  worked  out  very  satis- 
factorily and  are  worthy  of  special  mention.  The  entire  mech. 
anism  is  self-contained  in  a  compact  unit  attached  to  the  saddle 
at  the  right-hand  side  of  the  machine.  The  transverse  feed 
is  controlled  through  the  shaft  .4 ;  longitudinal  feed  through 
the  screw  li ;  and  rotary  feed  through  the  shaft  C.  Power  is 
transmitted  to  the  feed  mechanism  through  the  cam  D  which 
operates  oscillating  arm  /■;.  The  desired  rate  of  feed  is  ob- 
tained   by    adj\i.'-:tiiig    sliaft    /',    the    power    being    transmitted 


Fig.    3.     Ram  Head  swiveled 
through  90  Degrees 

through  crank  G  and  shaft  H,  to  the  feed  pawl  and  ratchet 
clearly  shown  in  the  illustration.  The  various  power  feeds 
are  engaged  through  the  sliding  pinions  /,  J  and  K.  As  shown 
in  the  illustration,  these  pinions  are  in  the  outward  position, 
making  the  power  feed  inoperative.  They  are  advanced  to  the 
i:iv,ard  position  for  engaging  the  power  feed  by  hand,  and  are 
made  of  suitable  form  so  that  this  may  be  easily  accomplished. 
The  power  feed  is  operative  in  either  direction  and  is  con- 
trolled through  the  knob  L  which  operates  a  clutch,  the  knob 
being  pushed  in  or  pulled  out  according  ta  the  direction  de- 
sired. This  mechanism  gives  a  very  rapid  feed  action  which 
takes  place  when  the  ram  is  at  the  extreme  upper  point  of  its 
travel.  As  the  tool  is  clear  of  tlie  work  at  this  point,  it  is 
not  subjected  to  additional  pres-sure  on  the  return  stroke, 
x.hlch  results  when  feeding  against  the  cut.  A  crank  wrench 
is  used  for  operating  the  hand  feed,  the  ends  of  the  shaft  being 
squared  for  this  purpose.  Micrometer  dials  are  provided,  by 
means  of  which  the  various  feeds  may  be  very  accurately  con- 
trolled. The  periphery  of  the  rotary  table  is  also  graduated 
in  degrees.  The  entire  feed  mechanism  is  enclosed,  and  means 
have  been  provided  whereby  the  various  feed-screws  are  abso- 
lutely protected  against  chip  interference. 

The  mechanism  fur  actuating  the  ram  is  driven  by  means  of 
powerful  worm  gearing,  and  with  this  exception  it  is  quite 
similar  in  design  to  the  method  used  on  the  Pratt  &  Whitney 
horizontal  shaper.  The  mechanism  is  so  constructed  that  it 
forms  a  perfect  counterweight  for  the  ram;  and  thus  a  free, 
easy  running  action  is  obtained.  Four  speed  variations  are 
provided  by  means  of  a  four-step  cone,  a  very  quick  return 
being  obtained  through  the  mechanism  previously  referred  to. 
Any  desired  length  of  stroke  is  readily  obtained,  the  graduated 
dial  M  being  provided  for  this  purpose.  The  position  of  the 
ram  may  be  changed  by  releasing  binder  A'  and  adjusting  the 
screw  through  shaft  O.  The  ram  may  be  stopped  and  started 
entirely  independently  of  the  countershaft  by  means  of  a  fric- 
tion clutch  controlled  through  lever  P.  The  important  feature 
of  angular  adjustment  to  the  ram  is  clearly  shown  in  Fig.  2. 
This  is  accomplished  by  mounting  the  ram  in  an  independent 
bearing,  the  upper  part  of  which  is  pivoted  on  a  trunnion 
which  enables  the  bearing,  together  with  the  ram,  to  be  swung 
on  an  angle.  Suitable  graduations  in  degrees  are  provided  for 
obtaining  the  required  setting.  The  ram  bearing  fits  in  the 
upright  for  its  entire  length  and  is  made  considerably  longer 
than  the  ram,  so  that  the  ram  is  adequately  supported  even 
when  the  maximum  length  of  stroke  is  used. 

Special  attention  is  directed  to  the  method  of  holding  the 
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tool.  As  will  bo  iiotod,  n  style  of  toolpost  la  used  which  does 
not  project  beyond  the  c\itting  edge  of  the  tool;  consoiiuently 
it  passes  directly  over  the  work  williout  interference.  In 
order  to  accomplish  this  result  the  tool  i.s  secured  from  the 
back,  the  traditional  aet-serew  which  h:is  always  boon  a  s()urc(^ 
of  inconvenience  on  this  type  ni  mai  liino  having  b(>en  lUmc. 
away  with.  The  toolpost  is  carriiHl  in  a  dapper  by  means  of 
which  the  same  action  is  obtained  as  on  the  horizontal  shapor 
or  planer,  which  porniils  the  tool  to  clear  the  work  on  the 
return  stroke.  The  clapper  is  mounted  in  such  a  manner 
as  to  obtain  this  result,  the  force  of  the  cut  driviiiK  the  clappiT 
rigidly  against  the  head.  Cases  may  occur  when  exceptionally 
long  tools  must  be  used  on  internal  work,  where  it  would  be 
advantageous  to  bind  the  clapper  solid  with  the  head;  and 
means  have  been  provided  whereby  this  may  be  easily  accom- 
plished. 

The  ram-head  is  so  designed  and  mounted  in  the  ram  that  it 
is  practically  as  stable  as  the  ram  itself,  and  it  may  be 
swiveled  to  four  different  positions,  one  of  whicli  is  shown  in 
Fig.  3.     This  feature  enables  the  operator  to  adjust  the  tool 


BARNES   22-INCH   SELF-OILED   DRILL 

The  illustrations  show  a  2i:-inch  upright  drill  that  is  a 
recent  product  of  the  liarnes  Drill  Co.,  Inc.,  814  Chestnut  St., 
Hockford,  111.  Tills  is  a  heavy-duty  machine  particularly 
adapted  for  s<>voro  classes  of  manufacturing  work.  One  of 
the  distinctive  features  of  the  design  lies  in  tlie  provision  of  a 
geared  pump  which  supplies  oil  to  all  of  the  bearings  and 
gears  of  the  machin(!  with  the  exception  of  the  spindle  sleeve. 
A  belt-driven  pump  is  also  provided  on  the  outside  of  the 
macliine  which  sui)plies  lubricant  to  the  work.  The  machine 
is  all  geared  with  the  exception  of  the  short  belt  used  for 
driving  the  outside  pump,  and  if  desired,  a  chain  drive  could 
be  substituted  for  this  belt.  Power  is  provided  by  a  lO-horse- 
power  motor  and  transmitted  through  a  Morse  silent  chain 
drive. 

There  are  eight  dianges  of  speed  which  are  obtained  by 
levers  within  easy  roach  of  the  operating  position.  The  spin- 
dle may  be  stopped  by  placing  the  shifter  lever  in  a  neutral 
position   or   by   throwing   out   the   clutch   gears.      With    direct 


Fig.    1.     Earnes  22-incli  Drill  equipped  with  Morse  Silent  Chain  Drive 

to  the  most  advantageous  position,  and  as  previously  men- 
tioned, permits  planing  two  or  even  four  sides  of  certain 
classes  of  work  at  one  setting.  In  planing  the  different  sides 
of  the  work,  the  rotary  table  is  clamped  stationary  by  means 
of  two  binders  provided  for  this  purpose.  Tlie  ram-head  is 
then  swiveled  to  the  desired  position  and  either  the  longi- 
tudinal or  transverse  power  feed  utilized  depending  upon 
the  position  of  the  ram-head.  This  head  permits  the  use 
of  very  short  tools,  especially  on  external  work  where  practi- 
cally no  overhang  is  necessary;  thus  the  tool  in  operation  is 
dependent  upon  the  ram  for  its  stability  rather  than  on  tlie 
tool  itself. 

The  maximum  stroke  of  the  ram  is  10%  inches;  the  diam- 
eter of  the  rotary  table,  24  inches;  the  longitudinal  travel,  25 
inches;  and  the  transverse  travel,  22  inches.  The  maximum 
distance  from  the  table  to  the  under  side  of  the  ram  is  22 
inches;  and  from  the  table  to  the  under  side  of  the  ram  bear- 
ing, 12'^  inches.  The  net  weight  of  the  machine  is  5700 
pound.^. 


Front   View   of   Barnes   22-inch   Drill 


drive,  the  available  speeds  are  575,  456,  367,  and  233  revolu- 
tions per  minute;  and  with  the  back  gears  in,  the  available 
speeds  are  144,  114,  92  and  58  revolutions  per  minute.  Ten 
changes  of  geared  feed  are  provided  which  are  indicated  on  an 
index  dial  plate.  These  feed  changes  are  0.003,  0.005,  0.009, 
0.013,  0.017,  0.020,  0.025,  0.041,  0.065  and  0.093  inch  per  revolu- 
tion. Heat-treated  cut-steel  gears  are  used  in  the  feed  box  and 
these  gears  are  flooded  with  oil.  A  safety  collar  protects  the 
machine  from  being  damaged  throiigti  over-load. 

An  idea  of  the  capacity  of  this  machine  may  be  obtained 
from  the  results  of  a  test  which  was  made  with  a  machine 
installed  at  the  Foundry  and  Machine  Exliibilion  in  Chicago. 
A  13/16  Celfor  high-speed  steel  drill  was  driven  at  575  revolu- 
tions per  minute  with  a  feed  of  0.041  inch  per  revolution. 
Operating  under  these  conditions,  a  2-inch  bar  of  cast  iron 
was  drilled  through  in  five  seconds,  which  means  that  the 
drill  was  cutting  at  a  rate  of  nearly  24  inches  per  minute. 
The  capacity  of  the  machine  is  for  drills  from  %  to  2  inches, 
and  a  2-inch  drill  can  be  driven  at  144  revolutions  per  minute 
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with  a  feed  of  0.025  inch  per  revolution.  The  important  di- 
mensions of  the  machine  are  as  follows:  Height,  85  inches; 
distance  from  center  of  spindle  to  face  of  column,  11  inches; 
spindle  travel,  14  inches;  size  of  table,  14  by  20  Inches;  verti- 
cal travel  of  table,  23  inches;  floor  space  occupied,  31  by  05 
inches;    weight  of  machine  without  motor,  2620  pounds. 


LANGELIER  TWO-SPINDLE  OPPOSED 
DRILL 

The  Langelier  Mfg.  Co.,  Providoncp,  U.  I.,  has  added  to  its 
lino  a  two-spindle  machi.io  for  drilling  watch  pendants  of  the 
form  shown  in  Fig.  1.  Although  particularly  designed  for  this 
class  of  work,  the  drill  could  bo 
used  for  machining  a  variety  of 
classes  of  work  where  it  is  nec- 
essary to  drill,  counierbore,  or 
ream  holes  from  opposite  sides. 
An  idea  of  the  capacity  of  the 
machine  may  be  obtained  from 
the  fact  that  an  output  of  twenty 
of  these  German  silver  pend- 
ants per  minute  was  obtained. 
Holes  that  do  not  lie  on  the  same 
center-line  may  be  produced  with 
this  machine  by  setting  one  spin, 
die  at  a  greater  distance  from  the  frame  than  the  other. 
When  there  are  several  holes  to  be  drilled  on  each  side,  the 
spindles  of  the  machine  may  be  equipped  with  the  multiple 
heads  of  this  company's  manufacture. 

As  it  is  only  necessary  for  the  attendant  to  insert  the  pieces 
to  be  drilled  in  the  jaws  of  the  jig,  a  boy  or  girl  of  ordinary 
al)ility  should   be  able   to   produce  satisfactory   results.     The 


c        ^ 


Watch    Pendant    drilled 
by    Machine 


Fig.    2.     Langelicr   Two-spindle    Opposed   Drill 

jig  locates  the  work  in  the  proper  relation  to  the  drills  and  it 
is  merely  necessary  to  depress  the  foot  treadle,  which  operates 
the  feed  mechanism.  The  jig  is  opened  and  closed  automati- 
cally by  the  U-shaped  yoke  that  is  fastened  to  the  upper  side 
of  a  piston  operated  by  compressed  air  under  30  pounds  pres- 
siire.    A  piston  valve  of  special  design  controls  the  flow  of  air 


to  the  piston  this  valve  being  operated  from  the  treadle  rod. 
The  exhaust  air  from  tlie  cylinder  which  operates  the  jig  jaws 
is  utilized  to  blow  the  chips  away  and  keep  the  jaws  clean,  so 
that  each  piece  of  work  is  accurately  seated.  The  faces  of  the 
jig  jaws  are  machined  so  that  they  fit  accurately  around  the 
work  to  be  drilled. 

The  spindles  are  of  hardened  and  ground  steel  and  are  ar- 
ranged for  either  No.  1  Jacobs  or  No.  11  Skinner  chucks  for 
drills  up  to  7/32  inch  in  diameter.  An  adjustment  of  1  inch 
is  provided,  and  stops  are  arranged  to  enable  the  depth  of 
drilling  or  counterboring  to  be  accurately  regulated.  The 
settings  cannot  be  accidentally  changed  and  require  no  at- 
tention from  the  operator.  After  each  drilling  operation  is 
completed,  the  spindles  are  withdrawn  by  springs  located 
inside  the  drill  frame,  and  the  finished  piece  drops  into  a  suit- 
able receptacle.  Bronze  and  steel  thrust  washers  and  ball 
thrust  bearings  are  used  on  each  spindle.  The  spindles  are 
relieved  of  the  tension  of  the  driving  belts  by  means  of  phos- 
phor-bronze bushings  in  the  drill  frame  bearings.    These  bush- 


Fig.  3.     Nearer    View    of    Langelicr    Opposed    Spindle    Drill 

ings  e.xtend  to  almost  the  middle  of  the  spindle  driving  pulleys, 
just  enough  space  for  the  driving  collar  being  left  uncovered 
by  the  ends  of  the  bushings.  The  hub  of  each  driving  pulley 
runs  on  the  projections  of  these  bushings  which  take  the  ten- 
sion of  the  driving  belts,  thus  relieving  the  spindle  from 
strain.  This  construction  insures  sensitiveness,  ease  of  feed 
and  return,  and  complete  freedom  even  if  the  belts  are  unusu- 
ally tight. 

The  total  feed  of  the  spindles  is  tw-o  inches,  and  the  feed  is 
accomplished  by  causing  the  cam  roll  on  each  drill  frame 
yoke  to  move  in  contact  with  the  double  inclined  plate  cam, 
which  will  be  seen  projecting  above  the  center  of  the  machine. 
Th  proper  amount  of  feed  is  obtained  by  adjusting  stops  on 
the  yoke,  which  is  connected  to  the  treadle  rod.  Each  spindle 
is  driven  at  about  2900  R.P.M.  The  driving  pulleys  are  lo- 
cated on  the  base  of  the  machine  at  the  rear;  these  pulleys 
are  6  inches  diameter  by  %  inch  face  and  run  at  1200  R.P.M. 
Tight  and  loose  pulleys  5  inches  in  diameter  by  IVj  inch  face, 
are  also  located  at  the  rear  of  the  machine,  and  are  provided 
with  a  hand  belt  shipper.  When  desired,  the  machine  can  be 
provided  with  motor  drive. 


WORCESTER  LATHE 

The  Worcester  Lathe  Co.,  i;]4  Gold  St.,  Worcester,  Mass., 
is  now  building  the  11-inch  lathe  illustrated  in  Fig.  1.  It  will 
be  seen  that  the  head  of  this  lathe  is  provided  with  a  four-step 
cone  pulley  and  it  is  single  back  geared.  The  speeds  obtained 
are  in  geometrical  progression  and  range  from  14  to  280  revo- 
lutions per  minute.  The  spindle  is  of  60  carbon  steel  and 
runs  in  cast-iron  ring  oiling  bearings;  it  is  No.  4  Morse  taper 
and  has  a  hole  one  inch  in  diameter  to  adapt  the  lathe  for 
operation  on  bar  work.  The  tailstock  is  of  the  cut-away  pat- 
tern and  has  adjustment  to  provide  for  turning  tapers.  The 
tailstock  is  secured  to  the  bed  by  a  single  bolt  and  has  an 
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iiniple  bearing  surface  on   the  vee  iiiul   llul  ways  on   llic  bcil. 

The  onrrlaKC  bears  on  the  vee  at  tlic  front  of  the  bed  and 
the  flat  surface  at  the  rear.  It  Is  gibbed  under  both  bearing 
surfaces.  The  toolpost  is  of  the  ring  and  wedge  type  and  is 
snital)le  for  turning  tools  i/i  by  1  inch  in  size.  A  compound 
tool-blocli  is  also  provided  whicli  is  graduated  in  degrees  and 
may  be  easily  set  by  loosening  a  single  bolt.  This  hUu-.k  can 
be  ([uiclvly  removed  when  it  is  desirable  to  use  the  plain  tool- 
l)li)ck  in  its  place.  The  usual  form  of  dial  graduated  to  0.001 
inch  is  provided  on  tlie  cross  feed  screw.  The  apron  is  of  tlie 
worm-driven  type  and  the  power  cross  feed  is  engaged  by 
means  of  a  pull  l<nob. 

The  lead-screw  is  only  used  when  the  machine  is  engaged 
on  thread  cutting  operations.  Three  changes  of  feed  are  ob- 
tainable   in    the    gear    bo.\    and    other   combinations    of    tiiree 


'i'he  upper  portion  of  the  post  is  cast  so  as  to  provide 
for  encasing  the  driving  gc^ars  as  well  as  the  saddb,"  raising 
gears.  l!y  means  of  tlie  vertical  rod  at  the  side  of  tlie  post, 
the  saddle  raising  g(>ars  may  be  engaged.  'I'lie  arrangi'iiiciit 
of  the  gearing  is  sucli  that  tlie  down  feed  is  twice  as  fast  as 
the  up  feed.     The  arm  is  mounted  in  a  bearing  provided  with 


Fig.   1.     Worcester   Eleven-inch   Lathe 

changes  may  be  obtained  by  adjusting  the  gearing  on  the 
machine.  The  machine  can  be  arranged  for  cutting  metric 
pitches.  The  countershaft  used  is  of  the  fiat  disk  friction 
type  with  ring  oiled  bearings.  The  bed  is  rigidly  braced  by 
cross  tie  members.    The  regular  equipment  is  that  shown. 


Fig.  2.     Apron  of  the  Worcester  Lathe 

ball  thrust  collars  at  the  lower  end  to  facilitate  swinging  it 
easily.  The  sliding  head  is  assembled  as  a  complete  unit  before 
being  placed  on  the  arm,  the  horizontal  arm  shaft  being  lo- 
cated by  means  of  jigs  and  fixtures  which  insure  perfect  align- 
ment of  the  shaft.  Two  speed  mechanisms  are  provided  in 
the  head  which  give  a  slow  speed  with  ample  power  for  licavy 
work  and  high  speed  for  light  work.  This  arrangement  re- 
lieves the  strain  on  the  shaft  in  both  cases.  These  two  speeds 
are  multiplied  by  the  four  changes  in  the  speed  box  to  give 
a  total  of  eight  speeds  without  the  back  gears  and  sixteen 
speeds  with  the  back  gears. 

The  tapping  attachment  is  always  available  for  use  ami  is 
controlled  by  a  lever  located  at  the  right  of  the  head  directly 
above  the  arm.  An  important  feature  of  these  machines  is 
the  introduction  of  helical  cut  gears  which  reduce  vibration 
and  noise  to  a  minimum.  The  machines  are  either  built  with 
ball  bearings  throughout  or  with  bronze  bushed  bearings.  The 
ball  bearing  drills  can  hs  operated  with  a  power  consumption 
of  about  50  per  cent  of  that  required  for  machines  with  plain 
bearings.  These  machines  are  built  in  2^2,  3,  4,  5,  6  and  7 
foot  sizes.  

NIAGARA  TRIMMING  PRESS 

The  trimming  press  shown  in  the  accompanying  illustration 
is  a  recent  product  of  the  Niagara  Machine  &  Tool  Works, 


REED -PRENTICE   HEAVY  RADIAL   DRILL 

The  6-foot  size  of  a  line  of  heavy  radial  drills  which  has 
been  brought  out  by  the  Reed-Frentice  Co.,  Worcester,  Mass., 
is  shown  in  the  accompanying  illustration.    In  designing  these 
machines,  particular  attention  has  been  paid  to  the  provision 
of  safety  devices  which  protect  both  the  workman   and   the 
machine   from   injury.     All   gears   are 
encased  in  guards  which  are  cast  inte- 
gral with  the  machine.     The  counter- 
weight is  so  constructed  that  it  is  im- 
possible for  it  to  drop  in  tlie  event  of 
the  chain  breaking.     Safety  stops  are 
used  to  prevent  the  saddle  from  feed- 
ing too  far  in  either  direction,  thus  pro- 
tecting the  gearing  from  damage.    Par- 
ticular attention  has  also  been  paid  to 
the  lubricating  system  in  order  to  in- 
sure long  life  for  all  wearing  parts. 
■   The  speed  box  is  located  behind  the 
post  to  which  it  is  bolted.     The  speed 
range  obtained  is  adequate  for  all  ordi- 
nary working  conditions.    Four  speeds 
are   provided    in    the    speed    box — any 
one  of  which  may  obtained  while  the 

machine     is     running,     and     if     desired  Reed-Prentice   Sixfcot   Heavy   Pattern   Radial  Drilling  Machine 

while  the   drill  is  actually  under  cut.     The  clutches  are   so  Buffalo,  N.  Y.    This  machine  was  built  for  trimming  drop-forg- 

arranged  that  it  is  impossible  to  engage  conflicting  ratios,  as  ings,  but  a  press  of  this  type  would  also  be  adaptable  for  the 

it  is  necessary  for  both  levers  to  be  in  the  operating  position  manufacture  of  various  kinds   of  hardware,   automobile   and 

in  order  to  start  the  machine.  bicycle  parts,  and  for  heavy  sheet  metal  work.     Where  a  trim- 
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iiiing  press  Is  built  with  the  flywheel  and  pulley  adjoining  the 
main  gear,  and  with  an  outboard  support  for  the  overhanging 
part  of  the  shaft,  a  considerable  amount  of  space  is  occupied. 
This  is  objectionable  for  a  press  that  is  to  be  used  for  trim- 


Niagara   Press   for  trimming  Dropforgings 

ming  drop-forgings,  as  it  is  desirable  to  have  the  press  located 
as  close  to  the  drop  hammer  as  possible.  The  independent  out- 
board bearing  also  makes  it  difficult  to  k(pp  the  driving  shaft 
in  the  proper  alignment  and 
there  is  likely  to  be  trouble 
with  the  bearings  where  such  a 
construction  is  employed.  As 
the  bearings  are  located  close  to 
the  bed  of  the  press,  they  are 
also  likely  to  be  subjected  to  un- 
due wear  by  particles  of  dirt  and 
scale  finding  their  way  into  them. 
The  pulley  and  flywheel  are  also 
in  the  operator's  way  and  must 
be  carefully  guarded  to  prevent 
accident. 

These  disadvantages  have  been 
eliminated   in   the   new   Niagara 
trimming  press.     It  will  be  seen 
that    the    flywheel,    pulley    and 
backshaft  are  mounted  at  the  top 
of  the  machine,  where  they  are 
out   of    the    operator's   way    and 
where  the  bearings  are  not  ex- 
posed   to    scale    and    dirt.      The 
necessity   for  an   outboard   bear- 
ing   is    also   eliminated,    thus    making    the    machine    self-con- 
tained.     The    press    occupies    a    minimum    amount    of    floor 
space,   is  accessible  from   all   sides,  and  can  be  located   very 
close  to  the  drop  hammer.     The  motion  of  the  press  is  con- 


trolled by  an  automatic  jaw  clutch  equipped  with  a  gravity 
disengaging  device.  The  inner  slide  is  provided  with  a  dove- 
tail recess  for  use  in  mounting,  trimming  and  forming  dies. 
The  outer  slide  receives  its  motion  from  an  eccentric  keyed  to 
the  main  shaft.  Both  the  outer  slide  and  the  bed  have  a  recess 
machined  in  them  which  provides  for  mounting  adjustable 
holders  for  cutting-off  tools.  These  trimming  presses  are  built 
in  different  sizes;  they  are  equipped  with  either  a  single  or 
double  crankshaft  and  with  straight  or  gap  housings.  The 
smallest  sized  machine  weighs  5000  pounds  and  the  largest, 
(;0,000  pounds. 


MOLINE   TOOL   CO.'S   DUPLEX   PIPE 
DRILLING    MACHINE 

The  Moline  Tool  Co.,  Moline,  II!.,  has  recently  added  to  its 
line  the  duplex  pipe  drilling  machine  illustrated  herewith. 
It  will  be  seen  that  this  machine  embodies  the  characteristic 
features  of  design  that  have  been  worked  out  by  this  company. 
The  feed  is  actuated  by  a  cam  and  can  be  quickly  changed  to 
adapt  the  machine  for  drilling  through  one  wall  of  the  pipe 
or  through  both  walls,  as  desired.  It  will  be  evident  from  the 
illustration  that  the  drill  heads  are  arranged  on  opposite  sides 
of  the  pipe.  This  arrangement  enables  holes  to  be  drilled 
very  close  together.  For  example,  using  heads  2  inches  in 
width  and  feeding  each  drill  through  both  walls  of  the  pipe, 
it  is  possible  to  drill  holes  with  only  1  inch  between  centers. 
When  the  holes  to  be  drilled  are  not  closer  than  the  width  of 
the  heads,  a  great  saving  of  time  can  be  effected  by  setting 
the  drills  on  one  side  of  the  pipe  opposite  those  on  the  other 
side.  With  this  arrangement,  both  walls  of  the  pipe  can  be 
drilled  in  the  time  that  would  ordinarily  be  required  for  drill- 
ing one  hole,  and  no  time  is  lost  in  feeding  the  drills  through 
the  gap. 

When  the  pipe  is  only  drilled  through  one  wall  by  each 
drill,  a  smoother  product  is  obtained,  as  all  fins  and  burrs  are 
on  the  inside  and  there  is  nothing  to  injure  the  hands  of  tha 
man  who  is  to  handle  the  product.  The  operation  of  the  ma- 
chine is  expedited  through  the  use  of  an  automatic  clamping 
jig  which  is  operated  by  a  cam.  Where  holes  are  to  be  drilled 
through  both  walls  from  each  side  of  the  pipe,  the  drills  are 
not  only  lubricated  from  the  outside  but  also  by  forcing  a 
stream  of  lubricant  through  the  pipe  that  is  being  operated 
upon.  This  is  unnecessary  where  only  one  wall  of  the  pipe  is 
being  drilled.  The  spindles  of  the  machine  are  hollow  and 
adjusting  screws  are  provided  to  set  the  drills  to  exactly  the 
desired  point.  Machines  of  this  type  can  be  built  in  any 
length  up  to  10  feet  and  equipped  with  any  number  of  heads 


Holine   Duplex   Pipe   DriUing   Machine 

to  suit  the  requirements  of  different  classes  of  work.  When 
so  desired,  hand  feed  can  be  substituted  In  place  of  the  power 
feed  used  on  the  machine  shown  in  the  accompanying  illus- 
tration. 
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PATTEN   BENCH   FILING   MACHINE 

Mr.  E.  L.  ratten  of  4044  Slicnciuloah  Ave.,  St.  Louis,  Mo.,  is 
now  njanufacturliig  tlio  bench  tiling  machine  shown  In  the 
acconipnnylnB  illu.stration.  The  operating  table  of  this  ma- 
chine can  bo  adjusted  to  any  desired  point  over  an  angle  of  15 
degrees,  in  either  direction  from  the  horizontal,  and  rigidly 
locked  in  the  desired  position.  Similarly,  the  file  carrier  can 
be  adjusted  up  to  15  degrees,  in  either  direction  from  the 
vertical,  and  locked  in  position.  These  adjustments  of  the 
table  and  file  carrier  are  obtained  by  screws  and  make  it  pos- 
sible to  obtain  any  required  angle  for  die  work,  thus  doing 
away  with  the  necessity  of  filing  by  hand.  The  working  parts 
of  the  machine  are  protected  by  guards  which  keep  the  filings 
from  working  their  way  into  the  bearings.  All  bearings  are 
made  of  liberal  size  and  means  of  adjustment  are  provided  to 
take  up  wear  in  those  bearings  upon  which  the  pressure  is 


Patten   Bench   Filing   Machine 

high.  These  filing  machines  are  made  in  two  styles,  known 
as  Nos.  1  and  2.  The  No.  1  machine  is  fastened  to  the  bench 
and  driven  by  a  countershaft.  The  No.  2  machine  is  equipped 
■with  a  sub-base  and  is  driven  by  a  direct-connected  motor. 
This  makes  it  a  complete  unit. 


HORTON  DRILLING-  AND  TAPPING  CHUCK 

The  E.  Horton  &  Son  Co.,  Windsor  Locks,  Conn.,  is  now 
manufacturing  the  quick  change  collet  chuck  shown  in  the  ac- 
companying illustrations.  These  chucks  are  adapted  for  both 
drilling  and  tapping  operations.  The  drill  or  tap  is  held  in  a 
collet  and  in  order  to  mount  the  tool  in  the  chuck  ready  for 
use,  it  is  merely  necessary  to  grasp  the  knurled  collar  and  hold 


Tig.   1.     Horton   Chuck  and   Drilling   and   Tapping-   Collets 

It  back  against  the  rotation  of  the  spindle.  This  causes  a  pair 
of  retaining  dogs  to  be  drawn  back  into  the  body  of  the  chuck 
so  that  the  collet  can  be  slipped  into  place.  The  knurled  collar 
is  then  released  and  the  action  of  a  spring  forces  the  dogs  in- 
ward, so  that  they  engage  a  groove  in  the  collet  and  secure  it 
in  the  chuck. 


Fig.  1  shows  the  chuck  and  the  collets  used  for  drilling  and 
tapping;  and  Kig.  3  shows  a  cross-sectional  view  of  the  chuck 
and  tapping  collet  and  also  a  drilling  collet.  These  Illustra- 
tions, in  connection  with  the  following  description,  will  make 
the  principle  upon  which  the  chuck  operates  quite  clear. 
When  the  knurled  collar  A  is  held  back,  the  pilots  on  the  re- 
taining dogs  D  move  in  contact  with  cam  surfaces  which  cause 


Fig.    2.     Examples   of   use   to    which   Horton   Chuck  can   be   put 

the  dogs  to  be  drawn  back  into  the  body  of  the  chuck.  The 
collet  is  then  pushed  up  into  the  chuck  where  it  is  centered 
by  means  of  the  tool  steel  plug  D.  The  squared  ends  of  the 
collet  are  engaged  by  the  studs  E  which  afford  positive  drive. 
When  the  knurled  collar  A  is  released,  the  retaining  dogs  B 
are  forced  inward  by  the  action  of  spring  C  and  engage  in  the 
groove  machined  in  the  body  of  the  collet. 

The  collet  is  made  0.015  inch  smaller  than  the  bore  of  the 
chuck  and  the  design  is  such  that  the  collet  floats  in  a  way 


Fig,   3.     Cross-sectional  View  of  Chuck  and  Tapping  Collet 

which  assures  the  desired  alignment  for  tapping  or  reaming. 
As  the  collet  is  positively  held  in  the  chuck  by  the  retaining 
dogs,  there  is  no  danger  of  it  dropping  out  and  causing  tools 
to  be  broken.  Another  feature  of  this  arrangement  is  that  the 
chuck  can  be  used  for  counterboring  the  under  side  of  a  hole 
or  for  similar  operations.  Where  there  are  a  number  of  opera- 
tions to  be  performed  on  a  single  piece,  the  necessary  tools 
can  be  mounted  in  individual  collets  and  the  change  of  tools 
can  then  be  made  with  great  rapidity. 

Referring  to  the  cross-sectional  view  shown  in  Fig.  3,  it  will 
be  seen  that  the  tapping  collet  consists  of  a  body  F  and  sleeve 
G.  Conical  fiber  frictions  H  are  located  between  the  body  of 
the  collet  and  the  sleeve,  and  by  adjusting  the  nuts  J  any  de- 
sired tension  may  be  obtained.  In  this  way,  the  frictions  will 
slip  in  the  event  of  the  tap  binding,  preventing  the  tool  from 
being  broken.  The  parts  of  the  chuck  are  held  together  by 
means  of  the  adjusting  nut  at  its  lower  end.  It  will  be  seen 
that  this  nut  is  split  and  fitted  with  a  binding  screw  which 
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holds  it  securely  in  place.  There  are  no  projecting  parts  on 
the  chuck  which  can  injure  the  man  who  is  operating  it.  All 
studs  and  other  parts  subjected  to  severe  strain  are  of  hard- 
ened steel  in  order  to  provide  ample  wear.  This  chuck  is  the 
invention  of  Mr.  Oscar  F.  Bergsten  of  Worcester,  Mass. 


F.  E.  WELLS   STILLSON   WRENCH 

The  Stillson  pattern  pipe  wrench  illustrated  herewith  is  a 
recent  product  of  F.  F.  Wells  &  Son  Co.,  Greenfield,  Mass. 
This  wrench  is  similar  to  the  familiar  style  of  Stillson  wrench, 
the  distinctive  feature^  beiuK  that  the  .aw  has  be  n  materially 


F.   E.   Wells  Stillson  Wrench  with  Heavy  Jaw  ami  DouMc   Ferrules  on  Handle 

Strengthened  at  the  angle,  which  is  the  point  where  the  great- 
est strain  is  experienced  and  where  the  jaw  is  most  likely  to 
break.  It  will  also  be  seen  that  double  ferrules  are  provided 
on  the  handle  which  keep  the  wood  from  splitting.  These  im- 
provements add  materially  to  the  durability  of  the  tool. 


HARDINGE   UNIT   SYSTEM   OF   OVERHEAD 
WORKS 

A  unit  system  of  overhead  works  adapted  for  use  in  con- 
nection with  bench  lathes,  milling  machines  and  sensitive 
drill  presses,  has  recently  been  brought  out  by  Hardinge  Bros.. 
Inc.,    4201    Ravensw'ood    Ave.,    Chicago,    111.      This    equipment 


Hardinge   System    of    TTnit    Overhead    Works 

differs  from  the  countershaft  stand  formerly  built  by  this  com- 
pany in  that  it  is  not  dependent  upon  the  height  of  the  ceil- 
ing, the  present  design  constituting  a  complete  unit  which 
occupies  a  minimum  amount  of  floor  space.  It  will  be  seen 
from  the  illustration  that  there  are  four  sets  of  uprights  which 


are  made  from  I'/j-lnch  iron  pipe.  Each  pair  of  uprights  is 
held  together  by  means  of  three  yokes  which  effectually  elimi- 
nate vibration. 

The  unit  Is  driven  by  a  one  horsepower  motor  which  is 
mounted  on  a  platform  supported  by  the  two  middle  sets  of 
uprights.  This  motor  has  a  pulley  on  each  end  of  its  s.jaft, 
these  pulleys  being  belted  to  the  main  countershafts  which 
drive  the  machines  on  the  benches  at  each  side  of  the  stand. 
The  countershafts  which  drive  the  Individual  machines  on 
these  two  benches  are  driven  from  the  two  main  countershafts, 
and  adjustment  is  provided  in  the  individual  countershafts 
for  regulating  the  belt  tension.  The  unit  shown  in  the  ac- 
companying illustration  has  two  lathes  located  on  the  right- 
hand  bench,  while  the  bench  to  the  left  carries  one  lathe,  a 
drill  press  and  a  hand  milling  machine.  Of  course  the  ar- 
rangement of  units  can  be  modified  to  meet  the  requirements 
of  different  shops. 


LE    BLOND    MECHANICAL    BELT    SHIFTER 

The  R.  K.  LcBlond  Machine  Tool  Co.,  Cincinnati,  Ohio,  is 
now  manufacturing  a  mechanically  operated  belt  shifter  that 
is  particularly  adapted  for  use  on  milling  machines,  lathes  and 
other  cone-driven  machine  tools.  This  device  consists  of  two 
racks,  one  of  which  is  mounted  on  the  headstock  of  the  ma- 
chine and  the  otlier  on  the  countershaft.     A  belt  shifter   is 


LeBlond   Mechanical   Belt  Shifter   for   Milling   Machines.    Lathes   and 
ether    Cone-driven    Machine    Tools 

secured  to  each  rack  and  in  order  to  shift  the  belt  from  one 
step  on  the  cone  pulley  to  an  adjacent  step  in  either  direction, 
it  is  merely  necessary  to  turn  a  crank  handle  through  one 
complete  revolution.  This  crank  operates  two  pinions  that 
are  in  mesh  with  the  racks,  the  connection  being  through 
bevel  gears  and  a  telescopic  shaft,  the  length  of  which  may 
be  adjusted  for  different  heights  of  ceilings. 

The  two  racks  and  belt  shifters  are  fi.xed  relatively  to  each 
other  and  one  shifter  acts  one-half  revolution  of  the  crank  in 
advance  of  the  other.  In  this  way,  one  belt  shifter  throws  the 
belt  from  one  step  on  the  machine  cone  to  the  next  smaller 
step  by  turning  the  crank  through  one-half  revolution;  the 
other  belt  shifter  then  comes  into  action  and  the  remaining 
half  revolution  shifts  the  belt  on  the  countershaft  cone  pulley 
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from  one  step  to  lln'  next  hiimr  strp.  If  a  nductioii  ol  sp(  id 
Is  (iosirod,  tho  crank  1h  tdriicd  in  tho  rovcrso  (llrcctioii  ami  tln^ 
stops  just  rol'orrcd  to  will  tlioii  bo  rcvorsod.  As  tho  orank  Ih 
always  turned  through  one  comploto  revolution,  the  opirator 
becomes  accustomed  to  roaohinK  lor  tho  hundlo  in  the  position 
tlmt   it   always  assum(>s.     Tlic  optM'ation   of  this  holt  sliil'tinK 


Fig.    1.     Modern  Flat  Turret  Lathe  equipped  with  a  Cross-slide 

device  is  such  that  the  belt  is  automatically  locked  in  position  of  steel 
and  cannot  be  shifted  except  by  turning  the  crank.  Stops  are 
also  provided  in  both  directions  wliich  make  it  Impossible  to 
throw  the  belt  entirely  off  the  cone  pulleys.  It  is  stated  that 
belts  are  longer  lived  where  this  shifting  device  is  used  be- 
cause they  are  held  in  place  and  cannot  curl  up  against  the 
edges  of  the  adjacent  step  of  the  cone  pulley.  For  this  reason, 
wider  belts  can  also  be  used  on  a  cone  pulley  with  steps  of  a 
given  width.  It  is  such  a  simple  matter  to  shift  a  belt  in  this 
way,  that  a  mechanic  will  always  operate 
his  machine  at  the  proper  speed. 


'I'lic  );ra(iualioi].s  loi'  oljlainiiiK  accurate  a<ljUKtmcnt  of  tlio 
croKsslidc  arc  located  on  the  periphery  of  tho  handwlieel  on 
tho  cross-feed  screw.  Tho  cross-slide  has  independent  feed  in 
botli  directions  and  the  foods  may  bo  engagod  while  the  ma- 
cliine  is  in  operation.  Th(!  food  is  started,  stopped  or  reversed 
means  of  a  single  lever  and  is  entirely  independent  of  the 
ig(>  feed.  The  cross-food  can  be;  operated  by  hand  and 
wlien  tills  is  done,  tli(>  screw  and  two  bevel  gears  are  tlie  only 
moving  parts.  This  gives  an  easy  acticin  as  there  is  no  heavy 
train  of  gears  to  move. 

iddition  to  the  ten  stops  for  regulating  tho  movement  of 
the  cr.jss-slido,  there  are  twelve  independent  stops  for  control- 
ling the  longitudinal  movement  of  the 
carriage.  Two  of  these  stops  are  avail- 
able for  each  of  the  six  tools  that  are 
carried  in  the  turret.  Tho  turret  is  a 
circular  plate  18  inches  in  diameter 
with  the  lock  bolt  located  close  to  tho 
edge  of  the  turret.  It  will  be  seen 
from  the  illustrations  that  the  head 
and  bod  of  this  lathe  are  cast  in  one 
piece  to  insure  the  greatest  possible 
rigidity.  The  bed  is  supported  on  a 
throe-point  bearing.  The  head  is  fric- 
tion back  geared,  the  gears  being 
located  inside  the  bed  under  the  spin- 
dle. The  carriage  is  gibbed  to  the 
outer  edge  of  the  bed  by  flat  gibs  and 
has  a  bearing  for  its  entire  length  on 
the  vees  of  the  bed. 

The  feed-box  provides  eight  positive 

geared    feeds    ranging    from    0.005    to 

0.085  inch  and  these  feeds  are  operative 

in  either  direction.    All  gears  are  made 

Referring  to  the  head  of  the  lathe  it  will  be  seen 

that  a  belt  shifter  is  used  which  is  opsrated  by  a  handwheel. 

The  design  of  this  shifter  is  such  that  one  turn  of  the  wheel 

moves  the  belt  from  the  center  of  one  step  on  the  pulley  to 


"MODERN"   FLAT   TURRET 
LATHE 

In  the  July,  1912,  number  of  Maciiinery, 
the  flat  turret  lathe  manufactured  by  the 
Modern  Machine  Tool  Co.,  -4657  to  4659 
Spring  Grove  Ave.,  Cincinnati,  Ohio,  was  il- 
lustrated and  described.  A  new  machine  has 
recently  been  brought  out  by  this  company 
which  is  built  along  the  same  general  lines 
that  were  followed  in  the  design  of  the  pre- 
ceding lathe.  The  important  feature  of  the 
present  machine  lies  in  the  provision  of  a 
cross-slide  upon  which  the  turret  is  mounted. 
This  cross-slide  is  provided  with  ten  stops 
which  may  be  used  to  locate  the  turret  when 
moving  in  either  direction,  the  maximum 
cross  travel  being  7  inches.  The  stops  may 
be  used  for  one  tool  or  in  any  combination 
for  a  series  of  tools,  being  engaged  by  a 
series  of  plungers  located  at  the  front  of  the 
carriage.  All  of  these  plungers  are  operative 
from  any  location  of  the  slide.  The  center  position  is  auto- 
matically and  positively  located  by  means  of  a  taper  locking 
bolt  on  the  head  end  of  the  carriage,  which  is  disengaged  when 
the  cross-feed  is  used.  The  cross-slide  has  a  bearing  surface 
of  195  square  inches  on  the  carriage  and  is  equipped  with  a 
long,  narrow  dovetailed  guide  to  prevent  cramping.  It  has  a 
taper  gib  which  provides  for  taking  up  wear  and  a  parallel 
gib  for  holding  the  slide  down. 


Fig.  2.     Sear   View   of   Flat   Turret   Lathe 

the  center  of  the  adjacent  step.  The  principal  dimensions 
of  the  machine  are  as  follows:  Swing  over  vees,  20  inches; 
swing  over  carriage,  16  inches;  swing  over  turret,  6  inches; 
maximum  travel  of  carriage,  26  inches;  maximum  travel  of 
cross-slide,  7  inches;  diameter  of  hole  in  spindle,  2%  inches. 
The  speed  range  provided  on  this  lathe  is  from  18  to  350 
revolutions  per  minute;  the  machine  occupies  a  floor  space 
of  4  by  11  feet;  and  the  net  weight  is  6150  pounds. 
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HARRINGTON  MULTIPLE   RADIAL  DRILL 

Kdwiii  llarriiiKloii.  Son  Ai  Co.,  Inc.,  I'liiladcliJliia.  I'a.,  arc 
now  biiihiinK  the  nuiltiplc  radial  drill  shown  in  Fig.  1.  Five 
of  these  machines  were  recently  built  for  use  in  drilling  boiler 


Fig.    3.     Longitudinal  and  Transverse  Stop  Mechanism   of  Modem  Flat  Turret  Lathe 

plates  in  locomotive  shops,  and  machines  of  this  type  could      these  bases  being  located  below  the  floor  level, 
also  be  used  to  advantage  on  various  other  classes  of  work. 
It  will  be  seen  that  there  are  four  radial  arms  mounted  on 
a  single  cross-rail,  and  lateral  power  traverse  is  provided  for 


Fig.    2,    from    which    tlic   design    will    be    more   dearly    under- 
stood. 

The  spindle  heads  have  adjustable  steel  roll<-rs  running  on 
a  wide  track  at  the  top  of  the  arm.  which  provides  for  easy 
movement  of  the  head  by  means  of  the  handwheel  and  worm 

through  which  this  movement  is  cou. 

trolled.  The  7V1>  horsepower  variable 
speed  motors  which  drive  the  heads 
are  mounted  behind  the  arms,  and 
the  controller  handles  are  brought 
down  behind  the  traverse  wheels. 
The  spindles  are  forged  from  high- 
carbon  steel  and  run  in  large  di- 
ameter sleeves.  Ball  bearings  are 
provided  to  receive  the  drilling 
thrust.  Three  selective  feed  changes 
are  provided,  the  feed  being  driven 
by  gears  from  the  spindle  through  a 
safety  friction  clutch.  A  positive 
tooth  clutch  controlling  the  feed 
worm  can  be  operated  by  hand  or 
by  means  of  an  automatic  trip.  Hand 
feed  is  effected  by  means  of  a  wheel 
on  the  worm  shaft. 

The  arms  are  of  heavy  box  section 
and  are  mounted  on  the  saddles  by 
means  of  roller  and  ball-thrust  trun- 
nion bearings.  The  binders  on  the 
top  trunnions  are  operated  by  air 
supplied  through  hose  connections  to 
valves  on  the  spindle  heads.  The 
saddles  have  a  long  bearing  surface 
on  the  top  rail  to  prevent  tipping  and 
are  supported  against  the  lower  rail 
where  the  drilling  thrust  is  received. 
The  power  traverse  gearing  carried 
on  each  saddle  permits  independent 
motion  in  cither  direction  by  means 
of  a  double  clutch  located  between 
bevel  gears.  The  motor  for  driving 
the  traverse  operating  shaft  is  located 
at  the  left-hand  end  of  the  machine 
at  the  base.  The  cross-rails  are  car- 
ried by-  five  box  section  uprights 
which  are  supported  by  a  cast-iron 
base  running  parallel  with  the  cross- 
rail.  Five  cast-iron  sub-bases  sup- 
port both  the  cross-rail  and  the  table, 
The  table  is 
made  in  two  parts  which  are  joined  at  the  center  to  make  one 
continuous  surface.     Three  T-slots  run  the  full  length  of  the 


table  and  a  channel  is  provided  which  drains  the  oil  back  to 


Fij.   1.     Harrington    M.  Itiple    Radial    Drill    for    drilling    Bo  lor    Platei 

by   a    71/0    horsepower   motor   which   runs   at   750      the  tank  in  the  base  of  the  machine.    Cutting  fluid  is  supplied 
per  minute.     This  movement  is  provided  in  addi- 


tlicKc    arm 

revolution; 

tion  to  the  in  and  out  and  radial  movements  of  the  arms  and 

spindles.     A  larger  view  of  one  of  the  drill  heads  is  shown  in 


by   a   motor-driven   pump   which   delivers   it   to   each   spindle 
through  flexible  hose. 

The  range  of  the  machine  can  be  judged   ""rom  the   follow- 
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Ing  diiiiciisioiis:  Shortest  distauco  Ix-twccu  KpliuUcs  with 
arms  stralKlil,  4  feet;  greatest  distance  between  spiudlea 
with  arms  straight,  40  feet;  vortical  traverse  of  spindles,  15 
Inelu's;  greatest  distance  of  spindle  to  table,  28  Indies;  short- 
H'.st  (lislaiicc  <il   splndli-  to  table,  K!  inches.     In  and  out  niovo- 


Fig.  2.     View  of  One  of  the  Heads  of  the  Harrington  Drill 

mcnt  of  head  on  arm,  30  Inches;  spindle  speeds,  75  to  300 
R.  P.  M.;  feeds  per  revolution,  0.005,  0.009  and  0.015  inch  per 
revolution.  Size  of  table,  40  feet  by  2  feet  6  inches;  floor 
space  occupied  by  machine,  9  feet  9  inches  by  43  feet  4  inches; 
weight  of  machine  including  motors,  85,500  pounds. 


FRANKLIN   MOORE  "IMPERIAL"  CHAIN 
HOIST 

A  new  chain  hoist  which  has  just  been  put  on  the  market 
by  the  Franklin  Moore  Co.,  Winsted,  Conn.,  incorporates 
some  interesting  features  in  its  design  and  construction,  as 
the  accompanying  illustrations  show.  One  commendable 
feature  of  this  hoist  is  that  there  are  no  iron  castings  In- 
terposed between  the  points  where  the  load  is  applied  and 
suspended.  The  "load  end  of  the  hoist"  comprises  three  sheet- 
steel  disks  which  are  held  together  by  through  bolts  and  nuts 
and  separated  by  spacing  bushings.  The  load  is  carried  di- 
rectly on  the  casehardened  load-shaft  passing  completely 
through  the  three  steel  plates,  and  the  sprockets  on  which 
the  chain  is  held  are  keyed  to  it.  The  load-shaft  runs  in 
roller  bearings  located  at  each  side  of  the  chain  sprocket. 
The  roller  bearings  are  held  in  outer  bearings  which  are  both 
recessed  into  and  riveted  to  the  steel  plates.  This  construc- 
tion reduces  friction  to  a  minimum  and  at  the  same  time 
provides  a  means  for  keeping  the  hoist  in  repair  at  all  times. 

The  construction  of  this  hoist,  referring  particularly  to  the 
1-ton  size  illustrated,  and  starting  at  the  point  where  the 
power  is  applied  at  the  handwheel  by  the  chain,  is  as  follows: 
The  handwheel  shown  to  the  left  in  Fig.  1,  which  is  an 
iron  casting,  is  operated  by  the  chain  shown,  and  is  fltted 
to  the  handwheel  shaft,  which  is  provided  with  a  right-hand 
square  thread  having  a  lead  of  %  inch.  This  handwheel  shaft 
passes  completely  through  the  hoist  and  is  both  casehardened 
and  ground.  Bearing  up  against  the  handwheel  is  a  cast- 
iron  friction  gear,  these  two  surfaces  being  separated  by  a 
galvanized  iron  disk.     The  opposite  side  of  the  friction  gear 


coiitacls  wiili  a  Ieath<'r  washer,  which  is  held  on  a  cast-iron 
Irlctioii  disk,  tills  being  keyed  to  the  handwheel  shaft.  The 
large  friction  K<'iir  nicshes  with  a  small  ratchet  gear  (the 
ratio  being  1  to  1),  which  has  live  internal  ratchet  teeth  In 
which  a  casehardened  steel  pawl  drops  as  soon  as  the  operator 
releases  his  pull  on  the  hand-operating  chain.  This  pawl  Is 
longer  than  the  diameter  of  the  shaft  In  which  it  is  fltt(!d 
(and  also  the  hole  in  the  gear)  so  that  It  is  impossible  for 
the  ratchet  gear  to  slii)  owing  to  the  pawl  not  seating  proper- 
ly. It  is  not  spring  controlled,  but  is  thrown  into  lock  by 
the  action  of  the  friction  gear  itself. 

The  handwheel  shaft,  as  previously  mentioned,  passes  en- 
tirely through  the  three  sheet-steel  disks,  and  on  its  outer  end 
has  teetli  cut  in  it  to  form  a  pinion.  This  pinion  meshes 
with  two  large  interuKHliate  gears,  one  on  each  side,  these, 
in  turn,  being  keyed  onto  the  extended  shoulders  of  two 
interniediato  pinions.  These  pinions  mesh  with  the  load-gear 
which  is  keyed  to  the  load-shaft,  the  latter  also  passing 
through  the  three  sheet-steel  plates.  The  load-shaft  which 
carries  the  chain  sprocket  is  located  in  cast-iron  bearings 
on  the  outer  end  where  no  load  is  taken,  and  on  the  inner 
end  is  supported  by  roller  bearings,  as  previously  mentioned. 
The  other  bearings  for  both  the  load  and  handwheel  shafts 
are  made  from  cast  iron  and  are  held  in  and  riveted  to  the 
sheet-s£eel  plates  so  that  they  can  be  replaced  when  worn. 

This  design  of  hoist  is  built  in  sizes  ranging  from  i/^  ton 
to  20  tons  capacity.  The  sheet-steel  plates  which  form  one 
of  the  important  parts  are  made  from  disks  varying  in  thick- 
ness from  3/16  to  5/16  inch,  depending  on  the  capacity  of 
the  hoist.  All  gears  in  the  power  side  of  the  hoist  are  made 
of  special  gear  steel,  and  these  are  enclosed  in  a  drawn  sheet- 
steel  cover,  making  the  entire  mechanism  dust-proof,  increas- 
ing the   lightness  and  at  the  same  time  making  it  unbreak- 


The    Franklin   Moore    "Imperial" 
Chain  Hoist 


Fig.  2,     Hoist   under 
2000  Founds  Test 


able.  All  gears  run  in  grease,  and  as  they  are  enclosed  in  a 
dust-proof  cover  need  no  attention.  The  chain  is  guided  over 
the  sprocket  by  rollers  providing  a  free  and  smooth  action. 

Another  important  feature  in  connection  with  this  hoist 
is  the  reversing  key  which  is  designed  in  such  a  manner  that 
wear  on  the  friction  can  be  easily  compensated  for.  This  key 
has  a  square  hole  and  fits  on  the  square  end  of  the  hand- 
wheel  shaft.  As  the  frictions  wear,  the  position  of  this  key 
can  be  changed  by  simply  removing  the  nut  and  turning  the 
key  around  one-quarter  turn. 
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BILLINGS   &   SPENCER   DOUBLE-ACTING 
RATCHET 

The  double-acting  ratchet  shown  in  the  accompanying  illus- 
tration is  a  recent  product  of  the  Hillings  &  Spencer  Co.,  Hart- 
ford, Conn.  This  tool  is  known  as  the  No.  0  size  and  is  in- 
tended for  light  work.  The  distinctive  feature  of  the  design 
lies  in  the  ability  to  change  the  sockets  quickly  and  easily  with- 
out requiring  the  use  of  a  wrench  or  any  other  tool.     This 


BiLlings    &    5p.> 


Double   Acting   Ratchet 


ratchet  is  provided  with  two  removable  sockets  for  handling 
taper  and  square  shank  drills.  The  taper  socket  is  No.  1  Morse 
taper  and  has  a  capacity  for  twist  drills  from  1/16  to  1  9/32 
inch.  The  square  socket  takes  bit-stock,  twist  drills.  The 
tool  is  drop-forged  and  all  working  parts  are  hardened. 


BROWN   HAND-OPERATED   CRANE 

The  Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio,  is 
now  manufacturing  the  hand-operated  traveling  crane  illus- 
trated in  Fig.  1.  It  will  be  seen  that  the  cross  member  of  this 
crane  consists  of  a  single  I-beam  which  is  supported  at  both 
ends  by  a  truck  frame  of  cast  steel.  The  I-beam  is  of  stand- 
ard size  and  its  lower  flange  serves  as  a  track  for  the  trolley 
to  run  on.  The  I-beam  rests  on  two  planed  surfaces  at  the 
center  of  each  truck  frame,  to  which  it  is  securely  bolted.  The 
truck  frame  is  of  light  construction;  it  is  so  designed  that 
no  undue  strains  are  put  on  any  member  and  the  load  is 
equally  distributed  on  the  wheels.  The  simplicity  of  the  con- 
struction makes  it  possible  to  erect  this  crane  very  quickly 
and  it  can  be  used  where  there  is  little  overhead  room. 

It  will  be  seen  that  each  truck  frame  is  carried  by  two 
wheels  and  that  a  bearing  is  provided  on  each  side  of  the 
wheels.  These  bearings  are  secured  to  the  frame  by  means 
of  U-bolts.  For  cranes  of  14  to  1  ton  capacity,  bronze-bushed 
bearings  are  used,  the  bearings  being  scored  to  insure  effl- 
cient  lubrication.  Larger  cranes  are  equipped  with  roller 
bearings  of  the  type  shown  in  Fig.  2,  which  n;ake  the  opera- 
tion of  the  crane  very  easy.  The  provision  of  a  bearing  on 
both  sides  of  the  wheel  keeps  it  exactly  perpendicular,  regard- 
less of  any  side  pressure  which  may  be  exerted  on  the  wheel 
flange;  this  distributes  the  wear  evenly  over  the  bearings  and 


both  the  truck  frames  and  prevents  undue  strains  on  any  part 
of  the  crane. 

Cranes  with  a  capacity  of  from  14  to  1  ton,  with  spans  not 
exceeding  20  feet,  are  not  provided  with  a  traveling  mechan- 
ism. Such  cranes  are  propelled  by  pushing  or  pulling  on  the 
load.     Cranes  of   larger  capacity   are   eiiuippcd   with   a   hand 


Fig.  2.     Ebllri    Bearing  Fig.  3.     Traveling    Reducing    Gears 

traveling  chain  and  sprocket  wheel  which  is  clearly  shown  at 
the  left-hand  side  of  Fig.  1.  The  larger  sized  cranes  are  fitted 
with  traveling  reducing  gears  of  the  type  shown  in  Fig.  3; 
these  gears  reduce  the  amount  of  pull  required  on  the  hand 
traveling  chain  to  move  the  crane  along  the  runway.  These 
cranes  are  equipped  with  either  a  plain  or  geared  Brown- 
hoist  steel  plate  trolley  and  with  a  Yale  &  Towno  triplex  chain 
block  or  a  Brownhoist  electric  hoist  as  desired. 


TILTON  ENDLESS   WOVEN  BELTS 

The  Tilton  Mills,  Tilton,  N.   H.,  are  now  manufacturing  a 
lino  of  endless  woven  belts.     These  belts  are  suitable  for  a 


Fig.   1.     A   Small   Size   of  Tilton   Endless  Woven   Belt 

variety   of  purposes,   but  the  smaller  sizes  have  been    found 
particularly  well    adapted    for   driving   high-sprnd    machinery. 


Fig.   1.     The   Brown  Hand    Operated   Crane 

insures  satisfactory  operation.  Each  crane  is  equipped  with 
a  "squaring  shaft"  connected  to  one  wheel  on  each  truck. 
The  arrangement  of  this  shaft  will  be  readily  understood  by 
referring  to  Fig.   1  and  its  use  insures  a  uniform   travel  of 


Fig,  2.     Enlarged  Section  of  Belt  Kliich   shows   its   Texture 

owing  to  the  absence  of  any  seams  or  joints.  A  case  in  point 
is  the  Rivett  internal  grinder,  upon  which 
the  Tilton  belts  have  been  used  to  very 
good  advantage.  These  machines  are 
driven  at  angular  speeds  up  to  25,000 
revolutions  per  minute,  and  operating 
under  such  conditions  the  woven  belts  give 
perfectly  satisfactory  results. 

This  line  of  endless  woven  belts  com- 
prises sizes  up  to  15  feet  in  circumference 
by  3  inches  width.  The  belts  are  made  in 
from  1  to  6  ply  and  the  individual  layers 
of  the  belt  are  stitched  together.  One  of 
the  Tilton  endless  belts  is  shown  in  Fig.  1 
and  an  enlarged  section  of  the  same  belt 
is  illustrated  in  Fig.  2.  A  good  idea  of  the 
texture  and  way  in  which  the  belts  are  stitched  will  be  gath- 
ered from  the  latter  illustration.  In  conclusion,  it  may  be 
mentioned  that  these  belts  are  treated  in  such  a  way  that  they 
are  not  in  the  least  affected  by  moisture  or  oil. 
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DAVIS-BOURNONVILLE   NO.   2    OXYGRAPH 

'I'lic  Diivis  lioiiriKiiivllIc  Co.,  Dii  Cliiircli  St,  Niw  York  City, 
has  added  to  its  line  ol'  nieeliaiileally  Kulded  etiKiiiK  torclies, 
tile  No.  2  oxynrapli,  here  shown.  This  niaciiine  Is  adapted  lor 
a  variety  of  ciittinK  operations  ol'  the  kind  usually  handled  on 
a  verlieal  slotting  machine  or  horizontal  shaper  and  does  the 
work  nuieli  faster  than  a  cutting  tool.  The  machine  Is  pro 
vide, I   with  a  suhstantial  bed  for  holding  heavy  steel  plates  or 


Fig.  1 


cullirif;    torches    niannfaet ured    by    the    Davls-Mournonvlllc   Co. 
N'ertlcal  adjustment  of  th(^  torches  is  obtained  by  means  of  a 
pinion  operated  by  a  thumb-screw  which  meshes  with  a  rack 
cut    in    the   body   of   the   torch.      Ileferrlng   to   Fig.    1,   it  will 
be  seen  that  the  entire  pantagraph  motion  can  also  be  adjusted 
vertically   by   means  of  a  handwhetd   at  eacli  end  of  the  ma- 
chine.    Those   liandwheels  operate'   pinions   which   mesh   with 
rack   teetli  cut  in  the  vertical  supports,  and  provide  a  niove- 
uient  nf  11'  inches.     Any  further  adjustment  that  is  necessary 
is  then  obtained  by  regulating  the  height  of 
the  torches  with  the  thumb-wheels.     The  lat- 
ter adjustment  is  particularly  convenient  on 
certain  classes  of  work  where  the  thickness 
varies,  so  that  it  is  necessary  to  adjust  the 
height  of  the  torch  while  cutting.     During 
the  operation  of  this  machine,  witnessed  by 
Maciii.nkhy'.s   representative,   a   1-inch   plate 
was  cut  at  the  rate  of  10  inches  per  minute. 
There  was  a  little  slag  left  on  the  cut  sur- 
face, but  a  few  taps  with  a  wrench  knocked 
this   off  and   left   the   surface   of  the   metal 
perfectly  clean. 

Tlie  torches  use  oxygen  and  acetylene  on 
the  high  pressure  positive  mixture  principle. 
They  have  a  normal  capacity  for  cutting 
work  up  to  6  or  8  inches  in  thickness.  For 
work  over  6  inches  thick,  oxygen  and  hydro- 
gen may  be  advantageously  employed.  A 
cut  may  be  made  at  any  point  over  a  sur- 
face 42  by  84  inches  in  size  without  shifting 
the  torch  on  the  bar.  By  shifting  the  torch 
or  by  using  two  torches,  the  area  over  which 
a  cut  can  be  made  is  increased  to  42  by  168 
inches.  Where  duplicate  w-ork  is  being  done 
1  Adjustment  for  Pantagrapi.  Motion     ^j.  ^/here  two  similar  cuts  are  to  be  made 


forgiiigs  and  there  is  an  extension  at  the  rear  which  sup- 
ports the  pantagraph  motion  that  guides  the  cutting  torches. 
The  double  pantagraph  frames  are  made  of  steel  tubing  and 
all  joints  are  provided  with  ball  bearings.  A  horizontal  bar 
is  secured  to  the  pantagraphs  at  the  points  opposite  their 
pivots  on  the  vertical  supports.  The  tracing  wheel  which 
governs  the  movement  of  the  torches  is  attached  by  a  sliding 
block  to  any  position  on  this  bar  according 
to  the  pattern  or  drawing  to  be  followed  and 
the  required  position  of  the  torches.  One  or 
more  torches  are  attached  to  the  bar  by 
similar  sliding  blocks.  The  illustrations 
show  the  tracing  wheel  at  about  the  middle 
of  the  bar  and  a  torch  on  each  side  making 
duplicate  cuts. 

The  tracing  wheel  is  driven  by  a  small 
electric  motor  which  can  be  connected  to  an 
ordinary  lamp  socket  on  either  alternating 
or  direct  current.  This  motor  is  provided 
with  a  centrifugal  governor  for  regulating 
the  speed  at  which  the  torches  move  over 
the  work.  The  drive  is  taken  from  the  motor 
by  means  of  a  worm  on  the  end  of  the  spin- 
dle which  meshes  with  a  worm-wheel  on  a 
vertical  shaft.  Another  worm  at  the  lower 
end  of  this  vertical  shaft  meshes  with  a 
worm-wheel  on  the  shaft  which  carries  the 
tracing  wheel.  A  full  size  drawing  of  the  cut 
that  is  to  be  made  is  placed  under  the  tracing 
wheel;  the  tracing  wheel  follows  the  outline 
on    the    drawing    and    causes    the    torch    or  ^'^' 

torches  to  follow  a  similar  path  over  the  work.  The  most 
irregular  outlines  can  be  easily  followed.  The  speed  at  which 
the  machine  cuts  is  from  3  to  12  inches  per  minute,  according 
to  the  thickness  of  the  work,  and  in  addition  to  the  centri- 
fugal governor  on  the  motor  further  means  of  adjustment  are 
provided  hy  three  worm-wheels  having  95,  50  and  £0  teeth, 
respectively.  The  motor  is  supported  on  a  pivot  and  may  be 
swung  around  so  that  the  worm  is  brought  into  the  required 
position  to  mesh  properly  with  any  one  of  these  wheels. 

The  torches  used  are  the  regular  No.  640  two-hose  machine 


in  a  single  piece  the  output  of  the  machine  is  greatly  in- 
creased by  using  two  torches  simultaneously.  An  example  of 
this  kind  is  shown  in  tlie  accompanying  illustrations  wliere  a 
steel  side  frame  for  an  electric  locomotive  is  being  cut.  A 
convenient  feature  of  this  machine  in  liandling  lieavy  work 
is  that  the  pantagraph  motion  can  be  pushed  back  from  the 
tabic.     This  leaves  space  for  the  use  of  a  traveling  crane. 


?.     Front  View  of  No.   2   Oxygraph   making-  a  Duplicate   Cut 

DETRICK   &   HARVEY   DUPLEX   FLOOR 
BORING-   MACHINE 

The  Drtrick  &  Harvey  Machine  Co.,  Baltimore,  Md.,  has 
recently  brought  out  a  duplex  floor  boring  machine  for  boring 
and  drilling  the  frames  of  heading  machinery,  and  for  similar 
classes  of  work.  Referring  to  the  illustrations,  it  will  be 
apparent  that  this  machine  consists  of  two  horizontal  boring 
machines  and  a  bed  plate  upon  which  the  work  is  mounted. 
One  of  the  boring  machines  is  a  standard  No.  2  floor  boring 
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iiii'liine  and   the  other  is  a  standard  No.  0   machine  of  the 

.iiiir  type,  the  two  machines  being  set  at  right  angles  to  each 

i  other.     The  runways  of  eacli   niacliine  are  holted   to  the  bed 


plctcd    on     four    sides    with    but    one    additional    chucliing. 

All   of  the  fast  and  slow   movements  of  both  machines  are 

contnilhd  by  levers  which  are  so  located  that  they  are  con- 


Fig.  1,     Front  View  of  Detrick  &  Harvey  Duplex  Floor  Boring  Machms 

plate,  the  size  of  which  may  be  varied  to  meet  the  require-  veniently  operated  from  the  respective  platforms,  the  arrange- 
ments of  individual  cases.  The  illustrations  show  the  bed  ment  being  such  that  the  different  movements  are  non-conflict- 
plate  raised  from  the  floor  in  order  to  provide  for  bringing  the      ing.     The  spindles  of  the  machines  are  forged  from  high-car- 


Fig.  2.     Rear  View  showing  Arrangement  of  Motor  Drive 

Work  can  be  bored  at  a  single  set-      bon  steel  and  are  driven  from  the  front  or  working  end. 


spindles  down  close  to  it 

ting;  and  milling,  drilling  and  tapping  operations  can  be  com 


All 


of  the  gearing  is  of  steel   or  bronze  and  no  belts  are  used. 
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When  so  (Icsiri'd.  tlic  No.  Z  iiiacliiiio  cnii  bo  (Miuippcd  witli  .i 
InrKO  fncoplatc  for  ntlacliiiiK  facing  hoads.  The  total  woIkIiI 
of  tlio  niachliu'  is  approxinuitcly  ;17,:!00  pounds. 

The  principal  diinciisioiis  of  Iho  No.  2  nmchino  arc  as  fol- 
lows: Vertical  travel  of  the  spindle  saddle  on  the  column, 
60  inches;  continuous  teed.  :!6  inches;  spindle  diameter,  5 
inches.  Tlie  liorizontal  travel  of  the  column  on  the  runway 
and  the  size  of  the  worlc  bed  may  be  varied  to  suit  different 
requirements.  The  machine  is  eeiuipped  with  automatic  mill- 
ing feeds,  outboard  support  for  the  boring  bar,  and  permanent 
electric  wiring  for  the  motor  drive.  The  equipment  includes 
a  General  Electric  ten  horsepower  variable  speed  motor  for 
operating  on  direct  current. 

Tlie  spindle  of  the  No.  0  machine  has  a  travel  of  40  inches 
on  the  column.  The  travel  of  the  column  on  the  runway  may 
be  varied  according  to  requirements.  The  spindle  is  3M>  Indies 
In  diameter  and  has  24  inches  continuous  feed.  Tlie  spindle 
can  be  brought  down  to  witliin  about  13  inches  of  the  work 
bed.  This  machine  is  also  provided  with  permanent  electrical 
wiring  for  tlie  6  horsepower  direct-current  variable  speed 
motor  which  forms  part  of  the  equipment. 


CLEVELAND   DOUBLE    CRANK  PRESS 

Tlie  double  crank-geared  power  press,  illustrated  herewith, 
is  one  size  of  a  line  of  presses  of  this  type  which  have  recently 
been  added  to  the  line  of  the  Cleveland  Machine  &  Mfg.  Co., 
Cleveland,  Ohio.  In  designing  tliese  machines,  particular  care 
was  given  to  tlie  elimination  of  all  weak  points.  The  weak 
part  of  the  housing,  which  is  around  the  shaft  bearing,  has 
been  heavily  reinforced;  the  arch  and  bed  are  of  extra  deep 
section;  and  the  slide  is  reinforced  to  eliminate  deflection 
when  using  large  forming  or  embossing  dies.  Knocliout  rods 
are  attached  to  the  center  bearing  cap  for  ejecting  formed 
and  drawn  parts  from  the  upper  die.  When  so  desired,  the 
bed  of  this  press  is  fitted  with  a  drawing  attachment  which 


MILLERS   FALLS   HACKSAW    FRAME 

Till'  lool  shown  in  the  accompanying  illustration  is  a  recent 
product  of  the  Millers  Falls  Co.,  28  Warren  St.,  New  York 
(Mty,  and  Is  known  as  their  No.  1011  Star  hacksaw  frame.  It 
will  he  seen  that  this  saw  is  provided  with  a  pistol  grip,  which 
is  very  convenient  to  use,  and  the  frame  of  the  machine  is 
made  of  a  nickel  plated  steel  section  3/10  by  11/16  inch  In 
size.  Th(;  frame  is  double  at  tin;  middle  of  the  back,  where 
the  greatest  strain  comes. 

It  will  also  be  seen  that  the  blade  is  tiglitened  by  means  of 
a   wingnut   and   stud.     This   wing-nut   is   located    under   the 
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Millers    Falls    No.    1011    Hacksaw    Frame 

handle  of  the  saw  so  that  it  does  not  reduce  the  stroke,  as  it 
would  do  if  the  nut  were  located  at  the  opposite  end  of  the 
frame.  The  depth  of  the  frame  is  SVi  inches  and  it  has  a 
capacity  for  blades  from  8  to  12  inches  in  length.  The  method 
by  wliich  the  adjustment  is  made  will  be  readily  understood 
from  the  illustration,  where  it  will  be  soen  that  a  scale  facili- 
tates setting  tlie  frame  for  different  lengths  of  blade. 


CLEVELAND   POWER   PUNCH 

The  power  punching  press  illustrated  in  this  connection 
is  a  recent  product  of  the  Cleveland  Machine  &  Mfg.  Co., 
Cleveland,  Ohio.     The  characteristic  features  of  this  machine 


Cleveland  Double   Crank   Press 

also    serves    as    a   knockout    device    for    ejecting    work    from 
blanking  and  forming  dies. 

These  presses  are  equipped  with  either  a  positive  clutch 
or  a  multiple  disk  friction  clutch,  and  the  clutch  may  be 
either  automatically  or  hand  operated.  The  friction  clutches 
are  generally  used  on  the  larger  presses,  particularly  those 
that  have  a  long  stroke.  The  gear  and  pinion  are  covered 
with  a  cast-iron  guard.  These  presses  are  built  in  nine  sizes 
and  each  size  is  built  in  several  different  widths. 


Cleveland    Power    Punch 

may  be  briefly  outlined  as  follows:  The  face  of  the  frame 
across  the  gibs  is  unusually  broad  to  provide  for  the  use  of 
V-gibs;  this  also  makes  room  for  a  large  area  at  the  base  of 
the  slide  to  support  the  upper  die  or  punch.  The  connection 
is  a  bronze  bushed  steel  casting  and  the  diameter  and  length 
of  the  pin  bearing  is  larger  than  where  the  eccentric  adjust- 
ment is  employed.  The  adjustment  of  the  slide  is  also  greater 
than  can  be  conveniently  obtained  with  an  eccentric  bushing 
and    the    design    is    such    that   the    adjustment   will    not   slip 
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under  tlic  heaviest  load.  Two  clutch  points  are  regularly 
furiiiKhed  in  tlie  flywheel  ho  that  the  clutch  is  engaged  every 
half  revolution. 

These  niaehine.s  are  built  in  seven  sizes,  either  plain  or 
geared,  and  are  particularly  adapted  for  use  in  the  manu- 
facture of  liardware,  locks,  cutlery,  typewriter  parts,  etc.  The 
principal  dimensions  are  as  follows:  Bed  area,  14  by  20 
inches;  opening  in  bed,  9  by  12  inches;  distance  from  bed  to 
slide  with  the  stroke  and  adjustment  up,  9 1/2  inches;  stroke 
of  slide,  IV2  inch;  weight  of  machine,  5000  pounds. 

CONOVER-OVERCAMP  HIGH-SPEED  LATHE 

The  Conover  &  Overkamp  Machine  Tool  Co.,  Dayton,  Ohio, 
recently  built  tiie  high-speed  geared  head  lathe  shown  in  the 
accompanying  illustration  for  use  in  the  Fort  Wayne  plant 
of  the  Gent  ral  Electric  Co.  It  will  be  seen  that  the  machine 
is  equipped  with  a  single  pulley  drive  and  an  all- 
geared  head;  the  machine  shown  in  the  illustration 
is  arranged  for  individual  motor  drive,  although 
it  may  be  driven  from  a  countershaft  with  eciually 
good  results.  There  are  four  geared  speed  changes. 
The  drive  is  through  a  friction  clutch  located  in 
the  headstock,  by  means  ot  which  the  lathe  may 
be  started,  stopped  or  reversed  without  paying  any 
attention  to  the  motor. 

This  machine  was  designed  to  operate  at  l^ud 
revolutions  per  minute,  which  is  probably  a  higher 
spindle  speed  than  has  ever  been  obtained  in  an 
all-geared  head  lathe.  But  this  is  not  the  limit. 
During  tests  to  which  this  lathe  was  subjected 
in  the  Conover  &  Overkamp  shops,  the  spindle  was 
run  at  angular  speeds  up  to  3500  revolutions  per 
minute,  and  at  this  remarkably  high  speed,  the 
g'jars  ran  without  noise.  It  was  also  found  that 
the  machine  could  be  started,  stopped  or  reversed 
by  means  of  the  friction  drive  in  the  head,  when 
running  at  3500  revolutions  per  minute.  Lubrica- 
tion is  effected  by  the  splash  system,  whereby  all 
of  the  journals  in  the  head  and  the  main  spindle 
bearinr;.-^  are  efficiently  oiled.  Pelt  wipers  are  also 
employe.!  to  assist  in  distributing  the  oil  to  the 
best  advantage. 

The  vertical  lever  is  employed  to  start,  stop  or 
reverse  the  spindle  and  the  radius  plate  provides 
for  obtaining  either  of  the  four  speed  changes  that 
may  be  desired.  These  changes  can  be  made  while 
the  machine  is  running  at  its  maximum  speed.  There  are  also 
four  changes  of  positive  geared  feed.  The  apron  is  of  a  stand- 
ard type.  This  machine  is  built  for  handling  small  chucking 
work  that  may  be  hai.dlcd  at  high  speed,  as  well  as  for  regu- 
lar turning  operations.  As  previously  stated,  the  particular 
machine  shown  in  the  illustration  was  built  for  use  in  th6 
Fort  Wayne  plant  of  the  General  Electric  Co.,  but  the  Conover 
&  Overkamp  Machine  Tool  Co.  is  now  building  these  ma- 
chines as  a  regular  product. 


Three-jaw  Air  Chuck:  Hannifin  Mfg.  Co.,  Chicago,  III.  An 
air  operated  lathe  chuck  of  the  universal  type  whicli  has  in- 
dependently adjustable  jaws.  By  using  a  double-aeting  air 
cylinder  tiie  chuck  can  be  used  for  botli  internal  and  external 
work.     It  is  made  in  five  sizes  ranging  from   S  to  IS  inches. 

Automatic  Tube  Straightening  Machine:  Sleeper  &  Hartley 
Co.,  Worcester,  Mass.  A  machine  of  the  swager  t>i)e  for 
straightening  tubing.  The  work  is  fed  through  a  rotating  die 
by  means  of  a  set  of  rolls  driven  by  worm-gearing.  A  second 
set  of  rolls  grips  the  work  on  the  opposite  side  of  tli"  die  and 
assists  in  drawing  it  through. 

Draftsman's  Chest:  American  Drafting  Furniture  Co.,  Ko- 
chester,  N.  V.  A  chest  provided  with  drawers  and  compart- 
ments of  different  sizes  which  are  suitable  for  holding  scales, 
triangles  and  the  different  instruments  used  by  draftsmen. 
The  case  is  covered  with  leatherette  and  the  fronts  of  the 
drawers  are  of  solid  mahogany. 

Tapping  Machine:  Peerless  Drill  Co.,  Rockford,  III.  A  tap- 
ping   macliine   of   similar    design    to    the    12-inch    bench    drill 


CORRECTION 

An  illustrated  description  of  the  Nilson  four-slide  wire 
forming  machine  was  published  in  the  October  issue  of 
MAciiiNKiiv.  In  this  article,  the  statement  was  made  that  the 
cut-off  slide  of  the  machine  is  kept  in  contact  with  the  lever  C 
by  means  of  a  stiff,  spiral  spring.  This  statement  was  made 
in  error.  Instead  of  using  a  spring,  the  cut-off  slide  is  kept 
in  contact  with  the  lever  C  by  means  of  a  link  fastener  at  the 
back  of  the  cut-off  slide  which  connects  with  the  lever. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Machines  for  Worm  Drives:  Grant  Engineering  Co..  De- 
troit, Mich.  Two  special  machines  for  use  in  the  manufac- 
ture of  worms  and  worm-wheels  used  in  automobile  trans- 
missions. 

Storage  Battery  Truck:  Atlas  Car  &  Mfg.  Co.,  Cleveland, 
Ohio.  A  storage  battery  truck  adapted  for  carrying  stock 
and  finished  product  about  in  industrial  plants.  The  battery 
is  located  in  a  box  at  the  forward  end  of  the  truck. 


Conover-Overkamp    High-speed    Lathe 

which  was  illustrated  in  the  September  issue  of  M.\ciiinery. 
The  tapping  mechanism  is  operated  by  the  same  lever  that 
controls  tlie  feed  of  the  spindle  for  drilling.  The  capacity  is 
for  holes  up  to  %  inch  in  diameter. 

Cold  Saw:  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  A  cold  sawing  machine  which  has  a  capacity  for  cutting 
round  stock  up  to  6M;  inches  in  diameter  at  one  cut.  Larger 
sized  bars  can  be  cut  by  turning  them.  The  machine  is 
adapted  for  the  use  of  any  type  of  saw  blade  22  inches  in 
diameter,  although  high-speed  steel  solid  or  inserted  tooth 
blades  are  preferable. 

Rod-boring  Machine:  Newton  Machine  Tool  Works,  Inc., 
I'hiladelphia,  Pa.  A  duplex  machine  designed  for  boring 
operations  on  connecting-rods.  It  is  equipped  with  two  10 
horsepower  motors  which  give  direct  speeds  of  400  to  1200 
revolutions  per  minute.  The  spindle  speeds  are  40  to  120 
revolutions  per  minute,  and,  with  the  back  gears  in,  from  12 
to  36  revolutions  per  minute. 

Vertical  Slotting  Machine:  Newton  Machine  Tool  Works, 
Inc.,  Philadelphia,  I'a.  An  eccentric-driven  slotting  machine 
for  heavy  forge  work  which  is  especially  designed  for  opera- 
tions on  railway  frogs  and  switches.  The  machine  is  used 
for  making  the  angular  cuts  on  the  individual  parts  and  for 
cutting  fillets  and  key  slots  in  the  different  members.  This 
slotting  machine  can  also  be  used  for  taking  square  cuts  ou 
rails. 

Hobber  and  Cutter  Grinder:  Lees-Bradner  Co.,  Cleveland, 
Ohio.  A  machine  especially  designed  for  grinding  hobs  and 
radially  relieved  cutters.  This  grinder  has  a  traversing  work 
slide  with  a  swiveling  table  mounted  on  it.  The  travel  of 
the  slide  is  controlled  by  a  crank  handle.  Cross  adjustment 
of  the  wheel  is  provided  at  right  angles  to  the  movement  of 
the  slide. 

Cold  Saw:  Lea  Equipment  Co.,  W'yoming  and  Stenton 
Aves.,    Philadelphia,   Pa.     A   cold    sawing   machine   equipped 
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wilh  spnukct  drive.  Tlu'  iiuicliiiH'  liiis  ciMi trill l/.od  control  and 
an  intiTi'stinK  lorni  <>r  I'cod  niccliiuilsin.  Miichlncs  of  Uiis 
Ivpc  lire  l)nlll  lor  cither  belt  or  motor  drive  iind  liave  ii 
capacity  Tor  cntlini;  round  stoclv  ranginK  ln,ni  r.  to  10 'o  inclics 
la   diameter. 

Portable  Crane:  Canton  Koundry  &  Machine  ("o.,  Canton, 
Ohio  \  i)oital)le  crane  adaptable  lor  a  variety  of  purposes 
in  maciiine  shops.  The  main  frame  of  the  crane  is  of  cast 
iron  and  stands  on  a  reinforced  base.  The  hook  is  a  drop- 
foreinK  and  the  wheels  on  which  the  cran.-  runs  are  mounted 
la  roller  bearings.  The  total  h.'iKht  of  llie  crane  is  f,  Icet  S 
Inches  and  it  is  capable  of  lifting  loads  up  to  :U)()0  pounds 
tbroni;!!  a  distance  of  4  feet  6  inches. 

Hacksaw  Machine:  W.  Uobertson  Machiu<>  &  Foundry  Co., 
Buffalo  N  Y  A  motor-driven  machine  dcsiKned  lor  cutliuK 
steel  I-beams,  angles  and  other  sections.  The  machine  is 
enuipped  with  a  device  for  raising  the  frame  on  tlie  idle 
stroke-,  thereby  eliminating  the  drag  on  the  to-th.  A  tank  is 
provided  underneath  the  bed,  in  which  the  cutting  compound 
is  held.  The  machine  is  designed  to  operate  at  from  90  to  Jo 
strokes  jier  minute. 

Machine  Vise:  Brown  Engineering  Co.,  133-135  N.  3rd  bt.. 
Beading  Pa  A  universal  machine  vise  provided  with  deep 
awso  assure  the  vertical  alignment  of  the  work.  The  rear 
•iw  swivels  so  that  four  different  faces  can  be  presented  to 
ihP  work  at  any  angle.  Supplementary  jaws  are  arranged  to 
e  bolted  to  the  top  faces  of  the  vise  .laws  for  holding  work 
of  irregular  shape.  Long  pieces  of  work  can  also  be  extended 
down  through  the  base  of  the  vise  through  a  hole  provided 
for  this  purpose. 

Thread  Chasing  Attachment:  Pitchburg  Machme  Works, 
Fitchburg  Mass.  A  chasing  attachment  for  use  on  the  Lo- 
s^i^  r  la  he  which  makes  it  possible  to  finish  pieces  on  which 
threading  is  to  be  done  at  a  single  setting.  The  essential 
parts  of  the  attachment  consist  of  the  driving  mechanism 
fastened  to  the  headstock  end  of  either  carriage  and  e 
chaser  which  can  be  mounted  at  any  point  on  either  of  tlie 
tto  carriages.  The  attachment  has  a  -opacity  for  thread 
up  to  11,4  inch  in  length  on  work  from  -/s  to  iVi  inches 
diameter. 

Safety  Device:  Morgan  Construction  Co..  Worcester  Mass^ 
Two  safety  devices  for  use  on  wire  drawing  blocks.  The  first 
of  these  devices  consists  of  a  safety  loop  through  which  the 
w^re  passes  on  its  way  to  the  die.  A  kink  or  loop^irrespec- 
tlve  of  whether  It  has  caught  the  operator  or  not-catches  in 
this  saflty  loop  and  stops  the  machine,  thus  protectmg  the 
opmator  o";  madilne  from  injury.  Another  ^^f^ty  device  has 
been  applied  which  stops  the  block  instantly  if  the  wire 
breaks!  thus  preventing  the  loose  end  from  thrashing  around 
as  it  would  do  if  the  block  continued  to  revolve. 

Special  Machines  for  Automobile  Work:  Grant  Engineering 
Co  Detroit  Mich.  These  machines  were  especially  de- 
signed for  machining  the  spiders  for  the  differential  geanng 
iised  in  automobiles  One  machine  takes  the  rough  forging, 
bores  he  center  hole  and  faces  both  sides  by  a  f mf  e  opera^ 
tlon  The  second  machine  has  two  spindles  ^yhlch  carry  tools 
for  "automatically  roughing  and  finishing  the  arms  of  the 
spider  There  is  also  a  drilling  spindle  which  <i"lls  anf 
centers  the  end  of  each  arm  ready  for  the  grinding  operation. 
Tie  third  machine  Is  a  duplex  grinding  machine  for  finishing 
the  spiders  by  grinding. 

Casehardening  Compound:  Kasenlt  Co.,  21  State  St.,  New 
York  City  Kasenit  is  a  compound  for  casehardening  malle- 
able iron;  cast  iron  or  steel,  that  has  recently  been  introduced 
fnto  this  country  from  England.  The  characteristic  proper- 
ies  o  this  material  are  the  rapidity  with  whi^ch  it  enables 
casehardening  to  be  conducted,  and  the  fact  that  it  is  non- 
poisonous.  This  material  is  adapted  for  use  in  open  fires, 
and  it  can  be  used  in  this  way  without  giving  oft  any  injurious 
fumes  m  casehardening  with  kasenit,  a  case  of  ordinary 
depth  can  be  obtained  In  a  few  minutes  and  a  deeper  pene- 
tration is  easily  obtained  by  using  this  material  m  the  usual 
method  followed  for  pack-hardening.  Under  ordinary  condi- 
tions no  special  e.iulpment  is  necessary,  as  f  blacksmiths 
hearth  a  gas  jet  or  a  blow  pipe  work  satisfactorily.  The 
work  is  belted  uniformly  to  a  bright  red  and  then  dipped  or 
rolled  In  the  kasenit  powder,  which  melts  and  spreads  itselt 
uniformly  over  the  surface.  The  work  is  then  reheated  to  a 
bright  red  and  plunged  in  clean  cold  water.  This  gives  the 
article  a  uniformly  hard  surface.  If  a  deeper  case  is  requ-ed  the 
•  work  is  reheated  a  second  time  before  quenching.  Three 
grades  of  this  material  are  manufactured  which  are  adapted 
for  extra  rapid  work,  for  ordinary  conditions  of  caseharden- 
ing and  for  pack-hardening. 

«  *  * 
An  International  Exposition  will  be  held  in  London,  in  1914 
to  celebrate  the  centenary  of  peace  between  the  United  States 
and  Great  Britain,  being  the  anniversary  of  the  signing  of 
the  Treaty  of  Ghent.  The  executive  offices  of  the  Anglo-Amer- 
ican Exposition  for  the  United  States  are  in  the  Woolworth 
Bldg.,  New  York  City. 


ERECTING   A   TOLEDO   CRANE 

A  fjO-ton  Toledo  electric  traveling  crane  was  recently  in- 
stalh'd  In  the  power  house  of  the  Omaha  Electric  Light  and 
Power  Co.,  Omaha,  Neb.  This  crane  is  ('(iniijped  with  two 
l'.'')-ton  trolleys,  and  owing  to  the  liniifcd  clearance  above  the 
rails  of  the  runway,  it  was  necessary  to  use  box  section  gir- 
ders of  the  goose-neck  type.     When  the  power  plant  was  orlgl- 


Fig.    1.     End  View   showing  New   Crane   on   Temporary  Kunway 

nally  equipped,  a  hand-power  crane  was  installed,  but  the 
increasing  demands  made  upon  this  station  led  to  the  provi- 
sion of  additional  equipment,  which  was  far  beyond  the 
capacity  of  the  hand-power  crane.     For  this  reason  the  50-ton 


Tig.    2.     New    Cram 


inside   Building    and    Old    Crane 
to    the    Ground 


heinsr  lowered 


electric  traveling  crane  was  ordered  from  the  Toledo  Bridge 
&  Crane  Co.,  Toledo,  Ohio. 

The  removal  of  the  old  crane  and  substitution  of  the  electri- 
cally operated  crane  in  its  place  led  to  the  development  of  a 
rather  ingenious  method.  The  front  end  of  the  building  In 
which  the  power  plant  is  installed  is  taken  up  by  the  boiler 
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equipment,  and  thcro  was  no  way  that  the  crane  could  be 
brought  in  at  the  side  of  the  building.  This  made  it  necossary 
to  remove  a  section  of  the  wall  at  the  rear  end  of  the  power 
house  in  order  to  remove  the  old  crane  and  bring  in  the  new 
one.  A  temporary  extension  of  the  crane  runway  was  built 
out  through  this  breach  and  the  wall  was  shored  up  with  posts 
and  jackscrews  to  support  the  shoring  timliers.  The  new  elec- 
tric crane  was  assembled  on  this  temporary  runway  with  the 
exception  of  attaching  the  operator's  cage. 

After  the  assembling  had  been  completed,  the  inside  posts 
supporting  the  shoring  timbers  were  removed,  and  the  old 
crane  was  brought  up  against  the  center  posts.  The  inside 
posts  were  next  replaced,  after  which  the  center  posts  were 
removed  to  enable  the  crane  to  be  passed  out.  The  middle 
posts  were  then  put  back  into  place  and  the  outer  posts 
removed  to  allow  the  crane  to  move  on.  The  old  crane  was 
then  lifted  out  of  the  way  by  means  of  a  derrick,  after  which 
the  new  electric  crane  was  moved  into  the  building  by  revers- 
ing the  method  of  procedure  followed  with  the  old  crane.  The 
operator's  cage  was  then  attached,  which  put  the  crane  into 
condition  for  use.  The  credit  for  this  method  of  installation 
is  due  to  Mr.  A.  C.  Anderson,  general  superintendent  of  the 
company. 

*     *     * 

SOCIETY  OF  AUTOMOBILE  ENGINEERS 

Cycle  cars  formed  the  subject  of  discussion  at  the  meeting 
of  the  Metropolitan  Section  of  the  Society  of  Automobile  En- 
gineers held  in  New  York  City  on  November  .30.  The  animated 
discussion  concerning  the  advisability  of  introducing  cycle 
cars  in  this  country  shows  that  the  subject  is  one  that  is 
attracting  considerable  interest  in  automobile  circles.  The 
argument  was  advanced  that  the  motorcycle,  en  one  hand,  and 
the  cheap  automobile,  on  the  other,  covered  the  need  for  a 
motor-driven  vehicle  in  a  way  which  left  no  room  for  the  suc- 
cessful introduction  of  an  intermediate  type. 

The  cycle  car  was  developed  in  Great  Britain  to  take  ad- 
vantage of  the  low  vehicle  tax  made  possible  by  coming 
within  certain  limits  of  weight  and  piston  displacement. 
There  has  been  a  great  variety  in  the  design  of  these  little 
cars,  but  their  distinctive  features  are  that  they  have  a  narrow 
tread,  light  weight  and  are  provided  with  w'heels  having  wire 
spokes.  The  original  cycle  cars  were  of  very  simple  con- 
struction, but  the  tendency  has  been  to  continually  add  to 
their  equipment  until  the  most  approved  designs  now  have 
most  of  the  facilities  of  a  modern  automobile.  Cycle  cars  are 
built  with  either  three  or  four  wheels — although  modern  prac- 
tice is  strongly  in  favor  of  four-wheel  vehicles. 

Experience  seems  to  show  that  the  cycle  car  is  unsuited 
for  rough  roads  owing  to  its  narrow  tread  and  the  inability 
of  a  four-wheel  vehicle  to  pick  its  path  as  a  motorcycle  can. 
This  forms  one  of  the  strongest  arguments  against  the  cycle 
car,  the  claim  being  made  that  it  is  unsuited  for  use  on  Ameri- 
can roads,  which  are  decidedly  inferior  to  those  of  Great  Brit- 
ain. Furthermore,  the  claim  is  advanced  that  a  satisfactory 
form  of  cycle  car  cannot  be  built  for  less  than  $500  and  that 
at  such  a  price  it  has  nothing  to  commend  it  as  compared  with 
the  Ford  runabout. 

The  arguments  in  favor  of  the  cycle  car  are  that  it  is  nuich 
cheaper  to  operate,  it  being  possible  to  run  a  cycle  car  from 
40  to  50  miles  on  a  gallon  of  gasoline.  The  cycle  car  is  also 
cheaper  to  garage,  and  as  it  accelerates  more  rapidly  than  an 
automobile  it  can  move  faster  through  conjested  districts 
where  it  is  necessary  to  stop  at  frequent  intervals. 

Taking  the  opinion  expressed  at  the  meeting  the  Metropoli- 
tan Section  as  representative,  it  appears  that  if  there  is  a  field 
for  the  cycle  car  in  America,  it  is  limited  to  cities  and  suburbs 
where  the  presence  of  good  roads  is  assured.  It  also  appears 
that  a  cycle  car  must  have  most  of  the  facilities  of  an  automo- 
bile In  order  to  give  satisfactory  service.  This  means  that 
there  is  little  difference  in  price  between  a  cycle  car  and  a 
cheap  automobile,  the  advantage  of  the  cycle  car  lying  in  the 
possibility  of  reducing  the  cost  of  operation.  One  speaker 
stated  that  the  appearance  of  a  cycle  car  should  be  that  of  a 
modern  automobile  viewed  through  the  wrong  end  of  a  tele- 
scope. 


DETERMINING  THE  RATE  OF  PRODUCTION 

BY  O.   W.   HINMAN" 

A  most  deceiving  arithmetical  problem,  In  shop  and  fac- 
tory, is  to  find  correctly  how  many  pieces  are  actually  being 
finished  per  hour,  when  the  rate  per  hour  is  known  for  sev- 
eral machining  operations  on  the  same  piece.  As  a  simple 
illustration,  suppose  a  piece  Is  being  milled  at  the  rate  of  125 
pieces  per  hour  and  is  then  drilled  at  the  rate  of  280  pieces 
per  hour.     What  is  the  completed  output  per  hour? 

One  generally  finds  that  the  finished  output  per  hour  Is 
really  considerably  less  than  what  he  had  supposed,  and  there 
lies  a  mistaken  idea  whereby  some  firms  actually  1ch('  money 
when  figuring  on  a  job. 

I 

125  pieces  per  hour  is  1  piece  in of  an  hour,  and  280 

125 
1 

pieces  per  hour  is   1   piece  in  of  an  hour.     Adding  the 

280 
fractions  and  reducing  to  the  lowest  terms  we  have,  1  piece, 
8i 

finished  complete,  in  of  an  hour.     Then,  in  one  hour,  as 

■lOOO 

81 

many  pieces  can  be  finished  complete  as  ■ are  contained 

7000 
7000 

in   1  or  times  =  86.4  pieces.     From   this  we  deduce  the 

81 

following  formula  in  which  X  ■—  one  rate  per  hour  and  Y  = 
the  other  rate  per  hour. 

X  Y 

Complete  finished  output  per  hour  ^    

A'-f  y 
/^itZc— The  product  of  the  two  rates  per  hour  divided  by 
the  sum  of  the  two  rates  per  hour,  is  the  complete  output 
per  hour.  This  is  a  very  easy  rule  to  remember.  Also,  in 
general,  when  any  number  of  rates  per  hour  are  known,  on 
one  piece,  use  the  same  rule,  treating  the  operations  in  pairs, 
until  the  final  operation  is  performed. 


DECEMBER  MEETING  OF  THE  A.  S.  M.  E. 

The  annual  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  th€  Engineering  Societies  Bldg., 
New  York  City,  December  2-5.  Papers  will  be  presented  on 
boilers  and  their  operation;  cement;  enameling;  fire  protec- 
tion, with  special  reference  to  turbo-generators,  oils  and  the 
novel  use  of  sprinkler  systems;  gas  measurement;  gas  power 
engineering;  lineshaft  bearings;  machine  tools;  management; 
properties  of  steam;  rope  drive;  steel  railway  cars;  textiles, 
covering  mill  engineering;  and  vacuum  cleaning.  The  Gras- 
hof  medal  will  be  presented  to  George  Westinghouse,  past 
president  and  honorary  member.  The  medal  was  conferred 
upon  Mr.  Westinghouge  by  the  Verein  deutscher  Ingenieure 
at  Leipzig  on  the  occasion  of  the  joint  meeting  of  the  two 
societies  there  last  June.  Excursions  to  many  manufacturing 
plants  and  places  of  interest  in  and  near  New  York  City  have 
been  arranged  for.  The  customary  reunion  will  take  the 
form  of  a  German  dinner  to  ba  held  at  the  Deutscher  Lieder 
kranz.  Thursday  evening,  December  4. 


STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT.  ETC. 

of    .M.irmxEitv,    publislioil    monllily    at    New    York    City,    required    bv    tlie    Act 
of  Augu.st  M.   1912. 

Kclitor.    Fred    E.    Rogers  l-IOHS  Lafayette  St..   New  York 

Itusiiiessl  Alex.   Lucliars.   Tres't.   and   Treaa.        "  "  ■' 

Managers  f  .\I.  J.   O'Neill.   Sec'y  and  Gen.  Mgr.     "  "  •■       •'  •• 

riil)Iislier.   The   Industrial   Press  "  "  '•       •'  " 

Owners  of  one  per  eent  or  more  of  the  stock: — 
-Mexander   Luchars  "  "  ■•       ••  " 

Matthi'W   J.    O'Neill  "  "  

I'red    K.    UoRors  "  "  "       "  •■ 

I.ouis    Pelletier 

I.rik  Oberg  "  "  

There   are   no   bondholders,    niortRapees.    or   other   security   holders. 

MATTHEW   .1.   O'NEILL.   General   .Manager. 
Sworn   to  and   subscribed   before   me   this  12th   day   of  September.    1013. 

HAURY    H.    HEALEY, 
Notary   Public   No.    T8.    Kings   County, 
Certificate  died   In   .Nov   York   County   No.   49. 
Register's   OfDco.    New   Y'ork    County.    No.    4171 
(SEAL)  (My    commission    expires    March    30.    1914.) 

•  Address:     7046   Vernon   Ave.,    Chicago.    111. 
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SCRAPERS   AND   HAND   SCRAPING 

W'Ik'ii  corrc'ctiiiK  orrors  on  flat  or  curved  HurfiicL's  by  hiuul 
sonipiiiK,  it  is  (ii-sirable,  of  course,  to  obtain  an  evenly  Hpottcd 
beariuK  wilh  us  little  serapInK  as  possible.  When  the  part 
to  be  scrape!  is  first  applicii  to  the  surt'ac'e-plate,  or  to  a 
journal  in  the  ease  of  a  b(>aring,  three  or  four  "high"  spots 
nuiy  1)1'  indicated  by  tlie  marUing  material.  The  time  re- 
(luired  to  reduce  these  high  spots  and  obtain  a  bearing  that 
is  distributed  over  the  entire  surface  depends  largely  upon 
the  way  the  scraping  is  started.  If  the  first  bearing  marks 
Indicate  a  decided  rise  in  the  surface,  much  time  can  be  saved 
by  scraping  larger  areas  than  are  covered  by  the  bearing 
marks;  this  is  especially  true  of  large  shaft  and  engine  bear- 
ings, etc.  An  experienced  workman  will  not  only  remove  the 
heavy  marks,  but  also  reduce  a  larger  area;  then,  when  the 
bearing  is  tested  again,  the  marks  will  generally  be  distrib- 
uted somewhat.  If  the  heavy  marks  which  usually  appear 
at  first  are  simply  removed  by  light  scraping,  these  "point 
bearings"  are  gradually  enlarged,  but  a  much  longer  time 
will  be  required  to  distribute  them. 

The  number  of  times  the  bearing  must  be  applied  to  the 
journal  for  testing  is  important,  especially  when  the  box  or 
bearing  is  large  and  not  easily  handled.  The  time  reiniircd 
to  distribute  the  bearing  marks  evenly  depends  largely  upon 
one's  judgment  in  "reading"  these  marks.  In  the  early  stages 
of  the  scraping  operation,  the  marks  should  be  used  partly 
as  a  guide  for  showing  the  high  areas,  and  instead  of  merely 
scraping  the  marked  spot  the  surface  surrounding  it  should 
also  be  reduced,  unless  it  Is  evident  that  the  unevenness  is 
local.  The  idea  should  be  to  obtain  first  a  few  large  but 
generally  distributed  marks;  then  an  evenly  and  finely  spotted 
surface  can  be  produced  quite  easily. 


Different   Forms    of   Scrapers    commonly    used 

The  proper  distribution  of  the  bearing  marks  on  the  fin- 
ished surface  depends  somewhat  on  the  class  of  work.  For 
flat  surfaces  which  must  be  very  accurate,  all  the  marks 
should  be  approximately  the  same  size  and  evenly  distributed. 
In  locomotive  work,  the  bearing  marks  on  driving-wheel  boxes 
should  indicate  a  heavier  bearing  in  the  "crown,"  or  top  of 
the  box,  than  on  the  sides.  Split  bearing  boxes  such  as  are 
used  for  engine  connecting-rods,  should  also  be  scraped  in  this 
way.  If  the  heaviest  bearing  were  left  at  the  sides,  a  slight 
heating  of  the  journal  would  be  more  likely  to  greatly  in- 
crease the  friction  and  cause  excessive  heating. 

In  the  accompanying  illustration,  the  different  forms  of 
scrapers  commonly  used  are  shown.  The  flat  scraper  A  is 
almost  Invariably  used  for  plane  surfaces.  For  ordinary  pur- 
poses, the  scraper  blade  is  about  3/16  inch  thick,  1  to  11,4  inch 
wide  and  is  drawn  out  at  the  point  to  a  thickness  of  about 
1/16  inch.  The  cutting  end  is  made  as  hard  as  possible  and 
is  rounded  slightly,  in  grinding,  so  that  the  outer  corners  will 
not  score  the  surface  being  scraped.  The  grinding  should  be 
done,  preferably,  on  a  wet  grindstone,  the  edge  being  flnished 
with  an  oilstone.  The  hook  scraper  B  is  also  used  on  flat 
surfaces.  It  is  preferred  by  some  workmen  for  obtaining  a 
fine,  smooth  surface  and  can  be  used,  occasionally,  in  narrow 
spaces  where  there  would  not  be  room  enough  for  a  straight, 
flat  scraper.    Straight  and  curved  scrapers  of  the  "half-round" 


type  are  shown  at  C  and  I).  'I'hese  are  used  for  scraping 
bearings,  etc.,  the  sides  foiming  the  cutting  edges.  The 
curved  type  J)  is  more  convenient  to  use  on  largo  half-bear- 
ings, as  it  is  held  at  an  angle  and  the  scrapitig  is  done  by  the 
curved  edge.  The  "three-cornered"  or  "three-square"  scraper 
shown  at  J'J  is  also  used  to  some  extent  on  curved  surfaces. 
When  the  end  is  bevekrd,  as  shown  in  tlie  detail  view  to  the 
left,  this  form  of  scrajjer  is  convenient  for  producing  sharp 
corners  or  for  "relieving"  them  slightly. 

The  two-handled  scraper  shown  at  F  is  an  excellent  form 
for  scraping  bearing  boxes  and  all  curved  surfaces  which  are 
so  located  that  this  type  can  be  used.  This  style  of  scraper 
does  not  seem  to  be  in  general  use,  although  it  is  much  su- 
perior to  the  forms  shown  at  C  and  JJ,  especially  for  large 
work.  The  straight  or  curved  half-round  type  works  very 
well  on  soft  bearing  metals  such  as  babbitt  metal,  but  on 
brass  or  bronze  it  cuts  slowly  and,  as  soon  as  the  edge  is 
slightly  dulled,  considerable  downward  pressure  is  necessary. 
The  type  F  requires  very  much  less  effort  on  the  part  of  the 
workman,  and  It  will  cut  rapidly.  As  there  are  two  handles 
Instead  of  a  single  handle  at  one  end,  the  blade  can  be  pressed 
against  the  work  with  little  exertion.  This  form  of  scraper 
is  largely  used  in  railroad  shops,  for  the  heavy  scraping  re- 
quired on  driving-wheel  boxes  and  in  flttlng  the  large  connect- 
ing-rod brasses  now  in  use.  The  sides  are  sometimes  ground 
slightly  concave  to  give  the  cutting  edges  "rake,"  by  liolding 
them  against  the  face  of  the  grinding  wheel. 

The  marking  material  commonly  used  In  connection  with 
scraping  operations  is  composed  of  a  mixture  of  red  lead  or 
Venetian  red  and  oil.  The  Venetian  red  is  finer  than  the  red 
lead,  and  Is  preferable  for  accurate  work.  It  is  important  to 
keep  the  marking  material  in  a  covered  box  In  order  to  ex- 
clude all  grit  or  chips. 

The  scrapers  used  in  the  U.  S.  Navy  for  fitting  bearings, 
etc.,  are  made  in  sets  of  four.  The  Navy  specifications  are 
as  follows: 

One  half-round,  10  Inches  long,  1  inch  wide,  with  two  cut- 
ting edges.  One  "mill"  8  inches  long,  0.8  inch  wide  and  0.135 
inch  thick,  with  two  ends  and  four  side  cutting  edges.  One 
"three-square,"  8  inches  long,  %  inch  width  of  triangular  side, 
with  three  cutting  edges.  One  "three-square,"  6  Inches  long, 
1/2  inch  width  of  triangular  side,  with  three  cutting  edges. 
These  scrapers  are  made  from  uncut  file  blanks,  the  terms 
"half-round,"  "mill,"  etc.,  corresponding  to  the  shapes  used 
for  files.  F.   D.   J. 


CONVENTION   OP  THE  NATIONAL  POUNDERS' 
ASSOCIATION 

The  seventeenth  annual  convention  of  the  National  Founders' 
Association  was  held  in  the  Hotel  Astor,  New  York  City,  No- 
vember 19-20.  The  former  president,  O.  P.  Briggs  voluntarily 
retired  and  was  succeeded  by  W.  H.  Barr  of  the  Lumen  Bear- 
ing Co.  Otto  H.  Falk  was  elected  vice-president,  and  J.  M.  Tay- 
lor, secretary.  During  the  convention  a  number  of  Interesting 
papers  were  presented,  dealing  more  particularly  with  labor 
troubles,  the  prevention  of  accidents  and  workmen's  compensa- 
tion. A  list  of  the  different  papers  follows:  "Union  Lawless- 
ness," by  George  F.  Monaghan,  general  attorney  for  the  Na- 
tional Founders'  Association;  "Erie  Strike,"  by  Thomas  E. 
Durban,  Erie  City  Iron  Works;  "Birmingham  Strike,"  by  W.  D. 
Tynes,  Hardle-Tynes  Manufacturing  Co. ;  "Anxiety  Caused  by 
Practical  Business  Problems — Publicity  a  Possible  Solution," 
by  Henry  M.  Leland,  Cadillac  Motor  Car  Co.;  report  of  the  com- 
mittee on  safety  and  sanitation;  "A  Review  of  the  Work  for 
the  Past  Year  and  What  the  Committee  Proposes  for  the  Com- 
ing Year,"  by  M.  W.  Alexander,  chairman;  "Workmen's  Com- 
pensation— How  the  Different  State  Laws  have  operated,"  by 
Staunton  B.  Peck,  Link-Belt  Co.;  C.  H.  Gifford,  American 
Blower  Co.,  and  H.  P.  MacDonald,  Snead  &  Co.  Iron  Works. 


Many  a  man  will  expound  to  his  wife  the  doctrine  that 
good  things  never  come  cheap,  and  then  he  will  hunt  all  over 
the  country  for  the  lowest-priced  tool  he  can  find  for  his  shop. 
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COATING  STEEL  AND  IRON  WITH   GLASS 

A  paper  on  tlio  art  of  enameling  or  coating  steel  and  iron 
witli  glass  will  be  presented  by  Raymond  V.  Nailler,  of  Elyria, 
at  the  December  meeting  of  the  American  Society  of  Mechan- 
ical Engineers.  Mr.  Nailler  briefly  traces  the  history  of  the 
art  of  enameling  from  early  times.  Enamels  arc  used  for 
artistic  or  decorative  purposes  and  for  sanitary  reasons.  The 
most  familiar  class  of  enamel  work  is  cooking  utensils,  those 
being  of  the  so-called  agate  or  granite  ware  class.  The  second 
class  is  enamel  signs  and  a  third  class  is  largo  tanks,  kettles, 
evaporators,  pipes,  etc.,  used  in  the  preparation  of  food  stuffs. 
The  first  step  in  enameling  metals  is  the  preparation  of  the 
enamel.  This  must  be  done  very  carefully  as  purity  of  the 
raw  material  of  the  enamel  is  absolutely  necessary.  Three 
general  methods  are  employed  in  applying  the  enamel  to 
metallic  surfaces.  The  first,  applicable  to  small  pieces  only, 
is  known  as  dipping,  the  piece  being  dipped  into  the  enamel 
and  the  excess  sliaken  off  leaving  a  thin  coating.  The  second 
method,  known  as  slushing,  consists  of  pouring  the  prepared 
enamel  over  the  surface  and  allowing  it  to  drain.  The  third 
method  and  principal  one  used  on  large  pieces  consists  of 
spraying  the  finely  ground  enamel  onto  the  metal  surface  by 
means  of  a  compressed  air  atomizer.  The  pieces  are  fired  in 
furnaces  of  various  designs.  The  temperature  required  varies 
with  the  nature  of  the  enamel  and  in  cases  of  liigh  silicon 
acid-proof  enamels  reaches  as  high  as  2500  degrees  P.  The 
chemistry  of  enameling  is  somewhat  complex  and  not  alto- 
gether fully  understood.  Production  of  first-class  white  enamel 
either  for  cast  iron  or  sheet  metal  depends  at  present,  on  the 
use  of  tin  oxide.  Efforts  have  been  made  to  substitute  less 
expensive  substances  but  w^ith  indifferent  success.  In  the  prep- 
aration of  foods  in  factories  there  is  a  constantly  increasing 
demand  for  larger  pieces  of  enameled  steel  apparatus  in  the 
form  of  pans,  kettles,  tanks,  pipes,  etc.  Enamels  for  these 
purposes  should  be  acid-proof. 

*  *     * 

THE   PRICE   OF   MONOPOLY 

Some  figures  published  by  the  English  Mechanic  and  World 
of  Science,  relating  to  coal  prices  in  England,  provide  food 
for  the  thoughtful  mind.  These  figures  give  an  idea  of  the 
price  that  the  community  and  its  industries  must  pay  to  mo- 
nopoly, and  show  that  the  increased  cost  of  living  is  not 
entirely  due  to  increased  wages,  as  has  been  claimed  by  many. 
When  the  miners'  dispute  in  Great  Britain  was  settled  about 
a  year  and  a  half  ago,  the  Mining  Association  decided  to 
advance  the  price  of  coal  sixty  cents  a  ton.  This  was  done  in 
the  face  of  the  fact  publicly  declared  by  Sir  Arthur  Markham, 
who  held  a  large  interest  in  mining  properties,  that  the 
granting  of  all  the  miners'  demands  did  not  increase  the  cost 
of  mining  more  than  eight  cents  a  ton.  It  may  be  interesting 
to  note  in  this  connection  that  the  British  papers  recently 
told  of  one  mining  company  in  South  Wales  paying  a  sixty 
per  cent  dividend,  as  was  also  done  by  another  company  in 
Durham,  England.  Of  course,  there  is  no  need  of  going  to 
England  to  meet  with  this  condition,  except  for  the  fact  that 
it  is,  as  rule,  more  difficult  to  obtain  accurate  facts  about  the 
doings  of  large  monopoly  interests  in  this  country  than  abroad. 
Exact  figures,  such  as  here  quoted,  are  not  easily  obtained, 
although  both  manufacturers  and  individual  consumers  of 
any  product  under  monopoly  control,  are  well  aware  of  the 
same  conditions.  It  is  a  well-known  fact  that  in  this  country 
also,  an  increase  in  the  wages  of  the  coal  miners  of  a  few 
cents  a  ton  has  caused  a  permanent  increase  of  twenty-five  or 
fifty  cents  a  ton  to  the  consumer.  We  do  not  believe  that 
conditions  of  this  kind  are  in  the  interest  of  the  manufac- 
turers of  this  country  any  more  than  they  are  in  the  interest 
of  the  smaller  consumers  of  monopolized  products;  nor  are 
such  conditions  necessary. 

*  *     • 

It  has  been  found  by  experiments  that  the  difference  in 
power  that  can  be  transmitted  by  the  same  belt  in  damp  and 
dry  weather  may  vary  as  much  as  50  per  cent  especially  if 
the  drive  is  a  vertical  one;  that  is,  if  In  general,  the  pulleys 
are  placed   in   an   unfavorable   position. 


CUTTING  METAL  UNDER  WATER 
A  German  engineer,  Herr  A.  Heckt,  has  designed  a  burner, 
according  to  the  Scientific  American,  which  makes  it  pos- 
sible to  use  the  hydrogen-oxygen  (lame  for  cutting  metals 
under  water.  The  burner  consists  of  a  bell-shaped  head  which 
is  screwed  onto  an  ordinary  burner  and  which  allows  the 
fiame  to  continue  to  burn  below  the  water  in  a  supply  of 
compressed  air.  This  process  has  been  so  improved  of  late 
that  the  cutting  of  metals  under  water  is  claimed  to  be 
effected  almost  as  quickly  as  above  the  surface.  At  tests 
recently  made  with  the  new  apparatus  at  the  harbor  of  Kiel, 
before  prominent  engineers  and  representatives  of  the  Ger- 
man government,  a  diver  went  down  into  the  sea  to  a  depth 
of  about  16  feet,  and,  after  boring  a  hole  into  an  iron  bar 
21/!  Inches  square,  cut  off  the  bar  in  about  thirty  seconds.  An 
iron  sheet  %  inch  thick  was  drilled  through  and  cut  for  a 
distance  of  one  foot  in  ninety  seconds. 
*     «     • 

PERSONALS 

M.  G.  Doll  has  been  made  general  sales  manager  of  the 
Bury  Compressor  Co.,  Erie,  I'a. 

Robert  J.  Anderson,  vice-president  of  James  Anderson  & 
Sons,  makers  of  "Conus"  oil  cups,  Sidney,  Ohio,  sailed  on  the 
Amcrika,  November  22  for  a  business  trip  to  Sweden. 

G.  F.  Collister,  for  three  years  assistant  to  the  general  su- 
perintendent of  the  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio, 
has  taken  charge  of  the  tool  steel  department  of  the  Betz- 
Picrce  Co.,  of  Cleveland. 

Heinrich  J.  Freyn,  formerly  consulting  engineer  of  the  gas 
engine  department  of  the  Allis-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis.,  recently  joined  the  H.  Koppers  Co.,  of  Chicago  in  the 
capacity  of  third  vice-president. 

W.  M.  Corse,  works  manager  of  the  Lumen  Bearing  Co.,  Buf- 
falo, N.  Y,,  has  resigned  to  become  general  manager  of  the 
Empire  Smelting  Co.,  Depew,  N.  Y.,  on  January  1,  1914.  H.  P. 
Farrock,  sales  manager,  will  assume  Mr.  Corse's  duties  as 
superintendent,  combining  the  two  offices. 

R.  G.  Williams,  who  read  a  paper  "Safety  Devices  used  in 
connection  with  Grinding  Wheels"  before  the  New  Haven  meet- 
ing of  the  A.  S.  M.  E.,  November  21,  has  been  promoted  from 
the  position  of  assistant  research  engineer  of  the  Norton  Co.. 
to  the  position  of  safety  engineer. 

James  H.  Herron  has  tendered  his  resignation  as  general 
manager  of  the  National  Machine  Tool  Builders'  Association 
to  take  effect  January  1,  1914.  Charles  E.  Hildrcth,  well  known 
to  the  members  of  the  association  for  his  able  secretarial  work 
in  past  years,  has  been  appointed  to  the  position. 

Charles  E.  Thwing,  formerly  sales  manager  of  the  Whit- 
comb-Rlaisdell  Machine  Tool  Co.,  Worcester,  Mass.,  and  prior 
to  that  connection  treasurer  of  the  Draper  Machine  Tool  Co., 
of  Worcester,  has  started  in  business  for  himself  as  a  manu- 
facturer of  engine  lathes  under  the  name  of  the  Worcester 
Lathe  Co.  For  the  present,  the  lathes  will  be  made  by  the 
Whitcomb-Blaisdell   Machine  Tool   Co. 

S.  H.  Reck,  secretary  and  treasurer  of  the  Rockford  Drill- 
ing Machine  Co.,  Rockford,  111.,  manufacturer  of  upright  drills, 
gang  drills  and  lathes,  has  sold  his  interest  in  the  business 
to  William  Nelson,  president,  who  now  becomes  sole  owner. 
Mr.  Reck  expects  to  make  his  home  in  Cincinnati.  Ohio,  where 
he  will  engage  in  business,  the  nature  of  which  has  not  yet 
been  determined. 

K.  R.  Odman  of  Stockholm,  Sweden,  is  at  present  in  the 
United  States  as  special  representative  of  Svcnak'i  Tektioiog- 
jijrcnincicn  (Society  of  Swedish  engineers)  to  arrange  for  a 
delegation  of  the  society  to  take  part  in  the  International  En- 
gineering Congress  to  be  held  in  San  Francisco,  1915.  In 
addition,  Mr.  Odman  is  endeavoring  to  arrange  for  a  conven- 
tion between  the  Swedish  engineers  who  will  visit  this  country 
in  1915,  and  the  great  body  of  engineers  of  Swedish  birth  who 
permanently  live  in  this  country. 


OBITUARIES 

E.  C.  Dove,  a  well-known  manufacturing  machinist  lately 
connected  with  the  Lima  Locomotive  Corporation,  Lima,  Ohio, 
in  an  official  capacity,  died  in  Lima  after  a  week's  illness. 

John  D.  Jones,  died  suddenly  while  at  work  November  15. 
aged  seventy-four  years.  He  established  the  old  Anderson 
Mfg.  Co.,  now  known  as  the  National  Machinery  Co.,  of  Tiffin, 
some  years  ago. 

Ashmead  Gray  Rodgers,  for  twelve  years  superintendent  of 
the  Carborundum  Co.'s  plant  at  Niagara  Falls,  N.  Y.,  died 
October    2:!   as   the   result   of   injuries   su.stained    through    an 


8;!a 


MACHINERY 


December,  1913 


We  Saved 

Four  and  One=IiaIf  Hours 

On  Each  of  These  Castings 


This  demonstrates 
the  superiority  of 
the  milling  machine 
for  this  class  of  work. 

Are  there  not  jobs 
in  your  shop  on 
which  an  equal  sav- 
ing could  be  made? 


These  castings  are  Screw  Machine  Beds.  Twelve  different  settings  are  required 
in  mining  them,  but  the  facility  of  making  the  settings  and  the  advantages  of 
gang  milling  and  fast  operation  enable  a  substantial  saving  in  time  to  be  made. 
A  bed  is  first  inverted  and  clamped  in  a  fixture.  The  bottom  is  milled,  the  bed 
turned  over  and  clamped  directly  to  the  table  of  the  machine,  when  the  top  is 
finished.  The  remaining  surfaces  at  the  sides  are  finished  with  a  face  mill.  A 
gang  of  cutters  is  used  for  milling  the  ways  of  the  bed,  so  that  once  these  cutters 
are  accurately  set  the  ways  milled  are  exact  duplicates  in  width  and  distance 
between.  Work  similar  to  these  castings  is  common  to  nearly  all  manufacturing 
shops,  as,  for  example,  machine  beds  or  tables,  bases  or  frames  of  engines,  pumps 
and  compressors,  crank  cases  or  similar  parts.  No  doubt  if  you  look  around 
your  shop,  you  will  find  at  least  a  few  examples  of  this  class  of  work. 


Send  us  blue  prints  of  any  such  work  and  let 
us  aid  you  in  securing  maximum  production. 


December,  1913 


MACHINERY 


83B 


Capacity 
50   X  12    X  21 


The  No.  5  B  Heavy  Plain  Milling^  Machine  is  built  for  the 
heavy  jobs  found  in  machine  tool,  engfineand  railroad  shops. 


Brown  &  Sharpe  Mfg.  Co. 

Providence,  R.  I.,  U.  S.  A. 

OFFICES: — 20  Vesev  St.,  New  York.  \.  Y. ;  G7A  The  Bourse,  Plilludelpliia.  Ta.  ;('..'r,  r;:;0  Wasliinglon  Blvd..  Cliicnso,  111.;  30.'i  Chamber  of  Coiiimeroe  BIdg  , 
I;.  .  h,  siir.  .\.  Y.;  "idoin  4M  IniMisit.v  Bloik.  S.vraouse,  N.  Y.  REPRESENTATIVES:--Bairil  Mnehiiiery  Co.,  IMttslnirgh,  Pa..  Erie.  I'a. ;  Carey  .Ma 
cliii.iv  A:  Supi  ly  Co.,  BaltiiiK  re.  .Md. ;  E.  A.  Kiiisey  Co..  Cincinnati,  (i,  Inili.irianilis,  Ind.:  racifle  Tool  &  Supply  Co.,  San  I'raueiseo,  Cal.;  Strong,  Carlisle 
iV  li:iinn;ond  Co..  Cleveland.  <)..  lietn-t.  .Micli.:  Colcord- Wright  Macliin.rv  A;  Supi  ly  Co..  St.  I.ouls,  Mo.;  Terlne  Maelilnery  Co..  Seattle.  Wash.;  Tortland 
.Macliiiierv  Co..  Portland  Ore.  CANADIAN  AGENTS:  The  Canadian  rairbanks.Mor.-e  Co..  Ltd.,  Montreal,  Toronto,  Winnipeg,  Calgary,  Vancouver,  St.  Johns, 
Saskatoon.  FOREIGN  AGENTS:  Buck  .t  Hickman,  Ltd..  london.  Birmingham,  Mancliester,  Sheffield.  01a.«gow.  F.  G.  Kretsehmer  *  Co..  Frankfurt  a/M..  Ger- 
many: V.  I.owener.  Copeuluigcu.  IHnuiark.  Stockholm.  Sweden.  Christlania,  Norwa;-;  Schucliardt  &  Schuttc,  St.  Petersburg,  Russia;  Fcnwlek  I'reres  &  Co.,  Paris, 
Traiico:  r.'epe.  Bc-lariui.i.  Tur.n.  It:ily.  Zurich.  Switzerland,  Barcelona,  Spain;  The  F.  W.  Home  Co.,  Tokio,  Japan;  L.  A.  Vail,  .MelSi'iirue,  .Vustralla; 
K.  L.  Strong.  .Manila.  P.   I. 
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MACIIINKUV 


December,  191:5 


HUtoiiiobllc  accldunl  October  fi.  Mr.  Uodnors  liad  luaiiy  friends 
and  ae(|ualiitaiieea  throuKhoat  the  iiieehaiiieal  and  elienileal 
world  will)  will  sliieerely  feel  tlio  loss  of  a  man  of  Ills  i)leasiiij; 
l)ersoiialit.v,  democratic^  ways  and  K(>neral  <'a|)al)llilies  in  liis 
chosen  line  of  worlv.  Mr.  KodKcrs  was  liorn  in  Albany,  N.  Y., 
in  1872.  I'rior  to  bis  eonnecdon  witb  (be  Carboniiidiini  ("o., 
as  snperiiitendent,  lie  was  siiperlntendeiil  of  llie  Mddy  lOlectrii^ 
Co.,  llartford.  Conn.  lie  was  a  member  of  the  Ainericaii 
Chemieal  Society,  lOliKineers'  Soci(>ty  of  New  York,  Cbomlsts' 
Club.  Niagara  ciub.  University  (^lub.  Country  Club  of  NiaRara 
I'^alls  and  several  otber  scientilic  and  social  organizations. 

lOverete  K.  Morso  of  the  Morse  Cliain  (^o.,  Itbaca,  N.  Y.,  died 
at  his  home  in  Itliaca,  November  11,  aged  fifty-six  years. 
When  Mr.  Morse  was  only  sixteen  years  old  ho  patented  an 
improvement  on  the  liorse-drawn  hay-rako  and  made  good 
use  of  the  earnings  of  his  first  invention  to  supphmient  other 
efforts  to  give  him  an  education.  He  attended  Cornell  Uni- 
versity in  187.")  and  after  being  out  for  several  years,  graduated 
with  the  class  of  1884  as  a  mechanical  engineer.  After  spend- 
ing some  time  at  Algona,  Iowa,  where  he  was  manager  of  a 
llax  mill,  he  returned  to  New  York  State  and  settled  at  Tru- 
mausburg.  Here  in  1893  he  patented  the  Morso  rocker-joint 
bicycle  chain  and  iu  conjunction  with  his  brother,  Frank  L. 


Alorsc,  founded  I  he  .Morsi'  Cliiiiii  Co.,  and  l)egiiii  the  nianufac- 
tiire  of  bicycl(!  chain.  The  novel  ine(dianical  principle  em- 
bodied in  this  chain  and  its  liigh  efUciency  attracted  immcdiato 
attention  and  eventually  secured  for  the  company  a  prolitabio 
business  wliicli  lasted  until  the  phenomenal  slump  in  tlio 
bicycle  trade  .iboiit  1K!)7.  Al(  initinu',  his  brother,  K.  !<.  Morse, 
who  has  been  tlu;  active  manager  of  the  Morse  ('bain  Co.  for 
(lie  ijast  thirteen  years,  developed  the  i)resent  type  of  silent 
chain  for  jxiwer  purposes,  and  in  1900  built  the  new  plant 
where  the  business  has  grown  from  small  beginnings  to  its 
present  i)rop(irtions.  At  the  time  of  bis  death,  K.  F.  Morse 
was  a  director  and  secretary  of  the  Morse  Chain  (Jo.,  but  for 
some  years  i)ast  he  liiid  devoted  himself  very  largely  to  his 
heat  gage  interests  and  to  various  public  duties  in  which  he 
was  most  active  and  (^flicient.  The  Morse  thcrmo  gage  in- 
vented by  Mr.  Morse  and  patented  about  1900  is  an  ingenious 
d(!vice  for  the  measurement  of  high  temperatures,  especially 
of  steel  and  other  metals.  This  invention  won  him  much 
distinction  at  home  and  abroad,  Iiaving  been  adopted  by  the 
United  States  and  tlie  German  bureaus  of  standardization.  In 
recognition  of  the  high  mechanical  merit  of  the  rocker-joint 
chain  and  tliermo  gage,  Mr.  Morse  was  awarded  medals  by  the 
Franklin   Institute  of   Philadelphia. 


COMING  EVE3NTS 


December  2-5 — .Xniinnl  nioftiii;;  of  the  American 
Society  of  Mechanical  Kngineers.  Hcadquartei*s, 
Engineers  Hills.,  -0  W.  39th  St.,  New  York  City. 
Calvin   W.    Itlce.    secretary. 

December  11-20. — First  Intcrnntional  Exrositlon  of 
Safety  and  Sanitation  under  tiie  auspices  of  the 
American  IMusoum  of  Safety,  'JO  \V.  Mth  St..  New 
York  City.  Dr.  William  II.  Tolnian.  director. 
Safety    and    health    in    every    branch    of    American 

industrial  life— manufacturing,  trade,  transportation  permissible  Explosives, 
on  land  and  sea,  l)usiness  and  engrineerinp,  in  all 
of  tlielr  sub-divisions,  will  he  represented  at  this 
exposition.  K.xliihits  from  Europe  and  other  foreign 
countries  will  be  admitted  free  of  duty  by  special 
net  of  Congress.  European  employers  have  cut  their 
accident  and  death  rate  in  halt  by  a  persistent 
campaign  of  safet.v.  There  are  twenty-one  museums 
of  safety  in  Europe,  and  all  these  will  contribute 
to    tlie    Anurican    Exposition. 

December  29-31 — Seventii  Annual  Convention  of 
tlie  American  Society  of  Agricultural  Eugine"rs, 
Chic.Tgo,  111.  Great  Northern  Hotel,  headqup.ters. 
I.    \V.    Dickersou.    secretary.    Urbana,    III. 

May  1-October  31  (1914) — Anglo-Ame,.can  E-\- 
position.  London.  England  to  celebrate  the  cente- 
nary of  peace  between  the  United  States  and  Great 
Britain.  American  executive  offices:  Woolworth 
BIdg. .  New  York  City.  Charles  J.  Kiralfy  and 
Albert    E.    Kiralfy.    commissioners    general. 

September  20-25  (1915). — International  Engineering 
Congress.  Sau  Francisco.  Cal.,  in  connection  with 
the  ranama-Paciflc  International  Exposition.  W.  F. 
Durand.  chairman.  Foxcroft  Bldg.,  San  Francisco, 
Cal. 


suliject  of  buying;  (7)  The  standardization  of  speci- 
fications. All  communications  should  be  addressed 
to  E.   rs.   Hendricks,  V.  O.  box  140U,   New  York  City. 


NEW  BOOKS  AND  PAMPHLETS 


SOCIETIES,  SCHOOLS  AND 
COLLEGES 


Worcester  Boys  Trade  School,  Worcester.  Mass.. 
has  begun  the  publication  of  a  small  weekly  named 
"Occasional  Suggestions."  The  object  of  this  lit- 
tle publication  is  to  present  the  principles  under- 
lying the  methods  of  the  school.  The  first  number 
contains  very  readable  essays  in  mathematics  by 
E.    P.    Neal   and   C.    B.    Price. 

International     Correspondence     Schools,     Scranton. 
Pa.       Catalogue     of     the     International     Library     of 
Technology.   listing  reference  libraries  of  the  follow- 
ing  subjects:    advertising,    architecture,    automobiles.  j    -d        i  4.-  r       »i.      t>  -h-  ^    r.  j 
business,     chemistry,     civil    engineering,     commercial    Propos_ed_Regulations    for    the    Drilling    of    Gas   and 


Pyrometer  Testing  and  Heat  Measurements.  19 
pages.  7  by  10  inches.  Publislied  by  tlie  De- 
partment of  Commerce.  Bureau  of  Standards, 
Washington.    D.    C.    as   Circular  No.    7. 

Clarence  Hall.  11 
pages,  (i  by  U  inches.  Publislied  l)y  the  De- 
partment of  the  Interior.  Bureau  of  Mines, 
Washington,    I).    C,    as  Technical   Paper  52. 

Portable  Electric  Mine  Lamps.  By  H.  H.  Clark. 
l:i  pages.  G  by  9  inches.  Published  by  the 
Department  of  the  Interior.  Bureau  of  Mines, 
Washington,    D.    C.    as    Technical    Paper   47. 

Commercial  and  Agricultural  Organizations  of  the 
United  States.  12.')  pages.  0  by  9  inches.  Pub- 
lislied as  Senate  Document  1109  of  the  C2d 
Congress,    Third    Session,    Washington.    D.    C. 

Heavy  Oil  as  Tuel  for  Internal-Combustion  Engines. 
By  Irving  C.  Allen.  36  pages,  6  by  9  inches. 
Published  by  the  Department  of  the  Interior, 
Bureau  of  Mines,  Washington,  D.  C,  as  Techn- 
ical  Paper   37. 

Safety  in  Tunneling.  By  David  W.  Brunton  and 
John  A.  Davis.  19  pages.  6  by  9  inclies.  Pub- 
lislied by  the  Department  of  the  Interior.  Wash- 
ington, I).  C.  as  Miners'  Circular  13  of  the 
Bureau   of   Mines. 

Manufacture  of  Lime.  By  Warren  E.  Emley.  130 
pages.  7  by  10  inches.  Illustrated.  Published 
by  the  Department  of  Commerce.  Washington. 
D.  C.  as  Technologic  Paper  of  the  Bureau  of 
Standards  No.   16. 

First-Aid  Instructions  for  Miners,  By  M.  W.  Glas- 
gow, W.  A.  Uaudenbush  and  C.  O.  Roberts. 
G6  pages.  6  by  9  inclies.  Published  by  the 
Department  of  the  Interior,  Bureau  of  Miues 
as  Miners'  Circular  8. 
The  Analysis  of  Black  Powder  and  Dynamite.  By 
Walter  O.  Snelling  and  C.  G.  Storm.  80  pages. 
6  by  9  inches.  Published  by  the  Department 
of  the  Interior.  Bureau  of  Mines,  Washington, 
D.   C,    as   Bulletin  51. 


law.  concrete  engineering,  designing  and  illustrat- 
ing, electrical  engineering,  electrotherapeutics,  lo- 
comotive engineering,  mechanioal  engineering,  me- 
chanical   drawing,    mining    and    metallurgy,    naviga- 


Oil  Wells 
28  pages,  6  by  9 
Department  of  the 
Washington.    D.    C, 


Hood  and  A.  G.  Heggem 
inches.  Putilished  by  the 
Interior.  Bureau  of  Mines. 
as   Technical   Paper   53. 


tion.    poultry,    refrigeration,    salesmanship,    sanitary    Apparatus    for    Gas-Analysis    Laboratories    at    Coal 


Mines.      By    George    A.    Burrell    and    Frank    M 
Seibert.      24    pages.    6    by    9    inches.      Published 
b.y    the    Department   of    the    Interior.    Bureau    of 
Mines.    Washington.    D.    C,    as   Technical   Paper 
14. 
The    Commercial   Trend    of   the   Producer-Gas    Power 
Plant  in  the  United  States.     By  R.  H.   Fernald. 
93    pages.    6    by    9    inches.      One    folding    plate. 
Published    by    the    Department    of    the    Interior. 
Bureau    of    Mines,    Washington,    D.    C.,    as    Bul- 
letin  m. 
The    Prevention    of    Waste    of    Oil    and    Gas    from 
Flowing  Wells  in   California.      By    Ralph   Arnold 
and    V.    R.    Garfias.      15    pages.    6    by    9    inches. 
Published    b.v    the    Department    of    the    Interior, 
Bureau   of   Mines,    Washington,    D.    C,    as   Tech- 
nical   Pai  er   42. 
Directory    of    Clay    Products    Manufacturers    in    the 
United      States     Comprising     Manufacturers     of 
Common  Brick.    Pressed  Brick.    Face  Brick,    Fire 
and   Silica  Brick,    Paving  Brick,    Tiles,   Pottery, 
142   pages,    G   by   9   inches.      Published   by   L.    L. 
Longdon.   Oxford.    Ohio.      Price,   $2.50. 
quaintanceship    and    the    resulting    privilege    of    ex-    Proceedings    of   the    Twenty-first    Annual    Convention 
changing    ideas   and    opinions;    (3)    The    standardiza-  of  the  Traveling  Engineers'  Association.     Edited 

tion    of    purchasing    routine    and    methods;     (4)    The  by    W.    0.    'I'lioiiiiiscn.      371    pagi^s.    5''i    by    814 

Investigation  and  certification  of  new  appliances  and  inches.      Putilished    by    tlie    Association.      W.    0. 

materials;    (5)    The    improving    of    existing    methods  Thompson,    secretary,    Buffalo.    N.    Y. 

for    the    diffusion    of    market    information;     (6)    The        The  proceedings  of  the  convention  held  at  Chicago 
gathering  and  dissemination  of  data  relating  to  the    August    12-15,    1013,    include    papers   and    discussions 


engineering,  sliop  practice,  structural  engineering, 
telegraph  and  telephone  engineering,  textiles.  The 
catalogue  gives  tables  of  contents  of  each  volume 
of  113  volumes  covering  the  leading  trades,  profes- 
sions and  industrial  sciences  and  containing  about 
55.000  pages.  The  volumes  are  six  by  nine  inches, 
averag'ng  .VJS  pages  and  243  illustrations  each.  The 
books  on  any  subject  can  be  highly  recommended 
to   those  in   need  of  the  information   they   contain. 

National  Association  of  Purchasing  Agents  was 
organized  at  the  Hotel  McAlpin.  New  York  City. 
October  16.  H.  T.  Leeming  of  Thomas  A.  Edison. 
Inc..  was  elected  temporar.y  chairman  and  Eiwood 
B.  Hendricks,  the  organizer,  temporar.y  secretary 
and  treasurer.  Mr.  Hendricks  is  the  son  of  S.  E. 
Hendricks,  president  of  the  Hendricks-Sullivan  Cor- 
poration, publishers  of  Hendricks'  Commercial  Reg- 
ister. The  temporary  headquarters  of  the  associa- 
tion is  at  the  Hotel  McAlpin.  The  association  will 
be  devoted  entirely  to  the  interests  of  purchasing 
agents  and  buyers  and  will  have  sub-associations 
In  all  sections  of  the  country.  Some  of  the  objects 
are:  (1)  The  formation  of  the  purchasing  agents 
and    buyers    into    a    national    body;     (2)    Mutual    ac- 


of    teclinical    interest    to   the   raihviiy   men    connected 
with    tlie   operating   and    motive    power   departments. 
Standard  Regulations  for  Manufactured  Gas  and  Gas 
Service.      170   pages.    6   by   9    iiuliis.      Published 
by   Department  of  Commerce  as  Circular  No.   32 
of  tlie   Bureau  of  Standards.   Washington.   D.   C. 
This  circular  supersedes   Circular   No.    32   first  edi- 
tion   entitled    "State   and   Municipal    Regulations    for 
tlie    Quality.     Distribution    and    Testing    of    Illumi- 
nating Gas."     The  importance  of  established   stand- 
ards  for   illuminating  gas   to   municipalities   and   all 
gas  consumers  is  obvious. 

Cranes    and    Hoists.      By    Hermann    Wilda.      Trans- 
lated   from   the   German   and   adapted    to   British 
practice   by    Cliarles   Salter.      108   pages.    4'/^    by 
(lV^     inches.       399    illustrations.       Published     by 
Scott.    Greenwood   &   Son.    Ludgate.    E.    C,    Eng- 
land and  D.  Van  Nostrand  Co.,   New  York  City. 
Price   $1.25   instead   of  $1   as   quoted    in    the   re- 
view  appearing   in    the    November    number. 
Harper's  Wireless  Book.     By  A.  Hyatt  Verrill.      185 
pages.   5^4    by  8  inches.      Illustrated.      Published 
by  Harper  &   Bros..    New  York   City.      Price  $1. 
This   book    for   amateur   w'reless    electricians    tells 
how   to  use   wireless   electricity   in   telegraphing   and 
telephoning     and     tiie     transmission     of    power.       It 
explains    electromagnetic    waves    and    tells    how    to 
build    and    use    wireless    apparatus,    telegraphs,    tele- 
phones,    etc.       An     appendix     contains     tables     and 
standards  useful   to  tlie   worker. 

Harper's    Beginning   Electricity.      By    Don.    Cameron 
Shafcr.      27.')    pages,     5V4     by    8    inches.       Illus- 
trated.     Putilished    by    Harper    &    Bros.,    New 
York   City.      Price  $1. 
The   book,    as    the    title    indicates,    is   intended    for 
amateurs,  boys  and  others  who  wish  to  make  simple 
experiments   in    electricity    and    to    learn   more   about 
electrical    phenomena.      It    treats    of    static   electric- 
ity,   galvanic   electricity,    batteries,    magnetism,    per- 
manent and  electro-magnets,  induction  coils,  the  tele- 
graph,  telephones,  generators,    motors,   electric  light, 
and  the  history  of  electricity.     An  electrical  diction- 
ary    is     included,     defining     many    of     the     common 
electrical  terms. 

Shop   Sketching.      By   Joseph    W.    Woolley    and    Roy 
B.    Meredith.      102    pages,    fi    by    9    inches.      122 
illustrations.       Published     by     the     McGraw-Hill 
Book  Co..   Inc..   New  York  City.     Price,  $1. 
This   book    is    made    up   of    the    instruction    papers 
used   in   the  extension   division   of   the   University   of 
Wisconsin   and    is   presented    as   a   course  of   instruc- 
tion   for   apprentices   and   mechanics   who   need    more 
knowledge  of   drawing.      It    contains    seven    chapters 
as     follows:       Principles     of     Mechanical     Drawing; 
Screws    and    Screw    Fastenings;    Sections;    Assembly 
and    Detail   Drawings;    Gearing;    Isometric    Drawing; 
Freehand    Drawing.      The    book    is    in    no    sense    a 
treatise   on    mechanical   drawing,    but   is   intended   to 
make    shop    men    familiar    with    the    principles    of 
mechanical    delineation    and    able    to    read    working 
drawings. 

Jigs  and  Fixtures.     By  Fred   H.   Colvin  and  Lucian 
L.    Haas.      168  pages.   6  by  9  inches.     391   illus- 
trations.     Published    by    the    McGraw-Hill    Book 
Co.    Inc.,    New   York   City.      Price  $2. 
The     development     of     interchangeable     manufac- 
turing   of    guns,    sewing    machines,    typewriters,    en- 
gines,   automobiles    and    hundreds   of   other    products 
depends  on  Jigs  and  fixtures  as  the  most  important 
accessories   of    manufacturing    equipment.      The    var- 
iety of  jigs  required  to  suit  the  multitude  of  shapes 
to  be  machined,   the  accuracy  with  which   they  have 
to   be   constructed   and    the  designing  of  them    to  be 
elficient   and    conven'ent    in    use.    test    the   best   skill 
of   tool   designers   and    toolmakers.      The   contents   of 
the    book     comprise:         Tool-room    systems:     various 
kinds    of    jigs;    jig    locating    means;    standard    bush- 
ings; details  of  Jigs;   clamps  and  clamping  methods; 
milling    fixtures;    pneumatic    fixtures;    advantages   of 
lap  Jigs;    designs  and   materials   for  gages;    external 
and    internal    thread    gages;    manufacturing    gages; 
and   machine  vise  Jaws  and  mandrels.     The  work  Is 
one  that  should  be  appreciated  and  found  useful  by 
tool  designers,    toolmakers  and  machinists  generally. 
Formulas    in    Gearing.      225    pages.    6    by    9    inches. 
Published    by    the    Brown    &    Sharpe    Mfg.    Co., 
Providence.    R.    I.      Price,    $1..'')0. 
This   well-known    work   on   gearing   was    first   pub- 
lished  in  1900.     It  has  passed  through   five  editions 
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The  New  Cincinnati  No.  r/2  Cutter  Grinder 


(Patented  Rights  fli.i.y  Reskuvkd) 

Takes  work  10"  diameter  17"  long.     Has  16"  table  travel — 914"  cross  and  71/1"  vertical. 

Will  grind  Hi?h  Power  face  mills  up  to  12"  in  diameter  and  Standard  face  mills  up  to  16"  diameter; 
formed  cutters  up  to  5i/o"  diameter,  using  a  4"  diameter  grinding  wheel. 

It  is  in  every  way  as  handy  as  our  well-known  No.  1  Grinder,  but  is  much  heavier  and  more  rigid,  as  the 
illustration  show^s. 

The  following  features  produce  quick  and  accurate  results : 

1.  A  vertical  movement  which  can  be  adjusted  and  clamped  without  disturbing  any  other  settings. 

2.  A  swiveling  or  angular  adjustment  of  the  knee  and  table  through  a  complete  circle  about  the 
column  which  is  entirely  independent  of  all  other  settings. 

3.  A  slow  screw  feed  for  cylindrical,  internal  and  some  classes  of  surface  grinding. 

4.  A  quick  lever  feed  for  all  sharpening  operations. 

5.  A  conveniently  located  feed  lever  which  the  operator  can  set  to  that  position  handiest  for  the 
work  being  ground. 

6.  A  large  swiveling  headstock  which  receives  the  shanks  of  end  mills,  face  mills,  etc.,  holding 
them  for  the  sharpening  operations  just  as  they  are  held  in  the  milling-machine  spindle. 

7.  As  graduated  dial  on  the  headstock  spindle  from  which  the  clearance  angle  for  cutters  may 
be  read  direct.     No  clearance  tables  or  diagrams  are  needed. 

8.  A  Gear  Cutter  Sharpening  Attachment  which  grinds  the  teeth  equally,  straight  and  radially 
and  also  feeih  the  cutter  to  the  grindhui  irheel  radially. 

9.  A  single,  universal  tooth  rest,  the  blade  of  which  forms  a  solid  support  for  all  cutter  sharpening. 

10.  A  dial  reading  in  degrees  and  also  a  dial  reading  in  inches  per  foot  for  angular  and  taper 
work. 

Ask  for  descriptive  matter  showing  how  these  things  have  been  accomph'shed. 

THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 
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Into  tlir  hIxIIi  I'liliiricoil  I'llltlon.  Forty  l\\n  g  hkik 
lilivo  lii'iMi  miMimI.  IIu-  ndilltloniil  iiinlli>r  Iih  hulliik'  ii 
ttililc  nf  iiiliiii'  fiirloiH  tvmu  1(1.(100  to  100.0(10  niiil 
n  li.-H  lalil.'  k'lvliiK  tllr  ihonhil  tlll.knrs«  ,<(  KriLi- 
ti'i'lh  mill  ihi'  ill!<tiinri>  fioiii  llii'  clKird  to  tlir  to|> 
of  tin-  tootli.  ■I'hi-  tillilOH  for  lirvcl  BrnrB  kIvIiir  tin- 
dloiiu-ti'r  lii.ri'iiii'iit.  tin-  apox  illMtHnci-  to  tlio  plirli 
llin',  nnifloN  of  (mIki-  iiiuI  aiiiili'H  of  face  liavi'  liocii 
cxtcnilnl,  AddltloTiN  liavo  al>o  tu'cii  iiiailo  to  the 
tiilili'H  jrlvliii;  thi'  nninlicr  of  ciillirM  for  imr  In 
oultlii).-  Ii.-vrl  Kpar.><.  Tho  milijoct  Is  ilralt  Willi  i.« 
iiiMitlall.v  from  tlir  ilraftNinaii's  Ktanilrolnt  ami  rovers 
tlic  prliulplrK  of  »iiur  »f>'arliii,-.  Hiiir  Koarlii).'  form- 
uUiK.  lievfl  (ToarliiK.  wonim  ami  worm  wIiooIh.  Hplral 
B4'arlinr,  Inti-rnal  Koarliii;.  Iiovol  );''nr  luttors.  In- 
doxhiK.  Konrlnu  of  lathoH  for  srrcw  lUtllnK.  tooth 
imrts,  solntlon  of  Irlanitlcs,  triKonomclrli'al  tntilos. 
niiKlcs  for  KasliluK  wormwhi-i'l.-i,  ami  llir  siilijiTts 
lu'foro   nii-ntloiii'd. 

Tlio  Rosistanoo  of  Guns.  liy  I.iom>  Connnyi'  ami 
rU'tro  Malnval.  •-'(■>■.'  pa^os.  7  by  10  Inches. 
Illnslrateil.  IMIted  hy  Carlo  I'asta.  I'lazzn 
Caslello.  22  Turin,  Italy. 
Captain  Ileetor  nrnvetta  of  the  Italian  Itoval 
Navy,  well  known  to  students  of  naval  matters  "on 
aeiount  of  tlie  many  artlelea  contrlhuted  to  techni- 
cal rcvlow.s  In  Italy  and  abroad,  has  translated  and 
united  In  one  volume  three  important  memoirs  on 
tile  resistance  of  (runs  which  euRlnoprs  Leone  Cou- 
paye  and  rietro  Malaval  of  the  French  Naval  Artil- 
lery had  published  In  Frencli.  Mr.  Coupaye  points 
out  that  It  Is  ab.solntely  Impossible  to  build  puns 
having  purely  elastic  derormntions  sreater  than  the 
elastic  limit  of  the  metal  of  which  the  internal 
tube  is  made,  and  that  the  limit  is  alioiit  nine-tenths 
of  the  plastic  limit.  This  is  true  whatever  system 
of  manufacture  be  adopted,  and  applies  to  both  built- 
up  and  wire-wound  guns.  The  elastic  limit  of  a  gun 
Is  very  limited.  It  the  metal  forming  the  internal 
tube,  for  Instance,  posses.ies  an  elastic  limit  of 
40  kilograms,  a  gnn  of  normal  thickness  will  be- 
come permanently  deformed  under  a  pressure  of  .SGOO 
kilograms  per  square  centimeter.  The  work  is  pub- 
lished in  Italian. 

Scientific  American  Reference  Book  of  1914.  By 
.\lbert  A.  Hopkins  and  A.  Kusseil  Bond.  597 
pages.  .11/.  by  71,4  inches.  1000  illustrations. 
Published  by  Munn  &  Co.  Inc.,  New  York  City. 
Tills  comprehensive  reference  book  is  indispens- 
able to  the  business  man  as  it  will  answer  all  sorts 
of  questions  that  may  come  up  in  tlie  cour.se  of 
affairs.  The  work  is  divided  into  two  sections, 
Part  I  containing  statistical  information  and  Part 
II  scientific  information.  Under  statistical  infor- 
mation are  statist'cs  on  population  and  social  re- 
lations; farms,  foods  and  forests;  mines  and  quar- 
ries; manufacture;  commerce:  mercantile  marine; 
railroads;  the  Panama  Canal;  telegraphs  and  cables; 
wireless  telegraphy;  telephone  statistics  of  the 
world;  post  office  affairs;  patents,  trade-marks  and 
copyrights;  armies  of  the  world;  navies  of  the 
world;  aviation.  In  Part  II  on  scientific  informa- 
tion are  chapters  on  chemistry;  astronomy  and 
time;  meteorology;  machine  elements  and  mechani- 
cal movements;  geometrical  constructions;  weights 
and  measures.  The  division  of  the  matter  into 
parts  and  chapters  and  the  index  make  for  easy 
reference   to  any  matter  treated. 

Working  Drawings  of  Machinery.  By  Walter  H. 
James  and  Malcolm  C.  Mackenzie.  143  pages, 
6  by  9  inches.  220  illustrations,  21  folding 
plates.  Published  by  John  Wiley  &  Sons,  Inc., 
New  York  City.  Price  $2  net. 
The  authors  are.  respectively,  assistant  professor 
of  mechanical  engineering  and  instructor  in  me- 
chanical engineering  of  the  Massachusetts  Insti- 
tute of  Technology,  and  the  book  was  written  to 
meet  the  needs  of  the  second  and  third  year  stu- 
dents studying  drawing  in  the  Institute.  The  aim 
has  been  to  give  correct  conception  of  the  char- 
acter and  purpose  of  a  working  drawing  and  to 
suggest  the  relation  between  a  pictorial  drawing 
of  an  object  and  its  orthographic  projection.  The 
plan  was  also  to  illustrate  good,  modern  drafting- 
room  practice.  The  contents  comprise  discussion 
of  general  principles,  conventional  representations, 
dimensioning  and  describing,  sketching,  scale  detail 
drawing,  general  drawing,  design  drawings,  dia- 
grammatic drawings,  mechanical  pictorial  draw- 
ings, etc.  The  book  should  be  found  generally 
useful  to  draftsmen.  The  appendix  contains  a 
number  of  tables  of  machine  details,  such  as  bolt 
heads  and  nuts,  cap  screws,  machine  screws,  stand- 
ard threads.  Acme  threads,  washers,  cotter  pins, 
taper  pins,   tapers,   keys,   etc. 


NEW  CATALOGUES  AND 
CIRCULARS 

James  Anderson  &  Sons,  Sidney,  Ohio.  Circular 
of   the    "Conus"    oil    cups    for   all    purposes. 

Standard  Tool  Co.,  Cleveland.  Ohio.  Catalogue 
No.  21  of  drill  chucks  and  circular  of  the  "Shield" 
brand   high  speed   drills. 

American  Can  Co.,  104  So.  Michigan  Ave.,  Chicago, 
111.  Catalogue  of  sheet  metal  presses,  wire  work- 
ing  machinery   and   die   shop   equipment. 

Richard  W.  Jefferis  Co.,  Camden,  N.  J.  Folder 
of  Jefferis  pressed  steel  lockers,  wardrobes  and 
shelving  for  offices,   shops  and   factories. 

Fosdick  Machine  Tool  Co.,  Cincinnati,  Ohio.  Cir- 
cular illustrating  and  describing  new  style  No.  0 
horizontal   boring,    drilling   and    milling   machine. 

W.  W.  Blakely,  100  reicester  Court.  Detroit, 
Mich.  Circular  of  the  "Common  Sense"  adjustable 
boring  tool  for  use  on  lathes,  boring  machines  and 
drilling   machines. 

Billings  &  Spencer  Co.,  Hartford,  Conn.  Circu- 
lar describing  the  Billings  &  Spencer  No.   0  double- 


Mclliig  nitchel  wlib'li  In  provided  with  two  reiiiovalde 
MH'ki'lN    fur    Inpir    iinil    Hqiiare    shank    drIllH. 

Brown  HotHtiner  Machinery  Co.,  (Meveland,  Ohio. 
('nlaluKile  10  of  llrowli  IioIhIh,  ifriib  blleketH,  Hlag 
liui'ki'ts.  .'iiiilnii'tur'K  k'nib  Imcki'tH,  hIiovcI  hucketii 
and    var'oiiK    kIniU  of    IiiIih. 

Millera  Falls  Co.,  Mllliix  FalU.  .MnsH.  ClrcuIarH 
of  iiiiloliiiillc  I.I. ring  tool  No.  1.-..  "Star"  hiiiksaw 
frMriie  Nn.  111.,  and  "Star"  hacksliw  frame  No. 
Kill     haviiii;    i.lsli.l    grip. 

Walden  Mfg.  Co.,  Wor.ester,  .Mass.  Cli-.-uhir  of 
"Wal.liMi  W.iiicsler"     wrelicheH     coiiiprlslii),-     nil.liet 

wreiK'hes iiblhMtli.ii    hcIh    for    iiutoiiiol.lles,    oITm-I 

wrcncheM.    ti'e  iiiLiidle    wreliiheH,    etc. 

Hoss-Bright  Mfg.  Co,,  Front  St.  and  Uric  Ave., 
riilladi'lphla,  I'a.  Booklet  on  hall  bearings,  for  u.\l<' 
I'glillng  generators,  Hhowliig  detallH  of  railway  car 
ei|Ul|iiiient  for  generating  electricity  used  for  light- 
ing cars. 

Index  Visible,  Inc.,  Times  Bldg.,  New  York  City. 
Circular  of  a  visible  card  index  system,  the  cards 
being  mounted  on  ^-e^tle)ll  iiluiiiliiuiii  strips  so  that 
the    key    word    of   each    card    Is    visible. 

G.  L.  Simonds  &  Co.,  11.'.  S.  I.a  Salle  St.,  Chi- 
cago. 111.  Booklet  entitled  "Economical  Steam 
Production"  showing  the  use  of  the  "Vulcan"  soot 
cK-ancr    and    data    on    economies    effected. 

Crescent  Tool  Co.,  Jamestown.  N.  Y.  Circular  of 
"Crescent"  universal  pliers  which  liold  securely 
taper,  half  round,  triangular,  and  other  shapes  as 
well   as    rectangular,    parallel   and    round   pieces. 

F.  E.  Wells  &  Son  Co.,  Greenfield,  Mass.  Card 
Illustrating  flu-  Wells  Improved  Stlllson  pattern 
pipe  wreiicli  in  whlcli  tlie  wooden  handle  Is  pro- 
vided   with    double    ferrules    to   prevent   breaking. 

H.  W.  Johns-Manville  Co.,  41st  St.,  &  Madison 
Ave..  New  Vurk  Cily.  .Specifications  of  J-M  as- 
bestos roofing  and  waterproofing  material  for  shops, 
factories,  mills,  oflice  buildings  and  other  structures. 

Morrison  Boiler  Co.,  Sliaroii,  I*a.  Circular  of  the 
Morri^on  water  tube  boiler  illustrated  with  views 
of  a  200  H.  P.  boiler  recently  erected  for  the  Na- 
tional Pulp  &  Turpentine  Co.,  Green  Cove  Springs, 
Florida. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.,  Chi- 
cago, 111.  Bulletin  No.  MU  on  Chicago  pneu- 
matic Corliss  compressors,  steam  driven,  containing 
description  of  construction  and  mechanical  details 
with    illustrations. 

Gilbert  &  Barker  Mfg.  Co.,  Springfield,  Mass, 
Pamphlet  on  the  Gilbert  &  Barker  process  for 
liurning  fuel  oil  under  low  pressure,  with  illustra- 
tions of  apparatus  and  installations  in  large  manu- 
facturing plants. 

Fox  Machine  Co.,  Grand  Rapids,  Mich.  Sectional 
catalogues  on  iiaiid  and  power  feed  milling  ma- 
chines Nos.  2,  3  and  3I/0;  universal  trimmers;  bench, 
floor  and  column  types,  and  mitering  machines; 
tube  and  pipe  cutting  machines  Nos.  1,  3,  5  and  6; 
adjustable  (iado  beads. 

E.  L.  Patten,  St.  Louis,  Mo.  Postcard  illustrat- 
ing and  describing  the  "Universal"  bench  filing  ma- 
chine liaving  adjustable  work  table  and  adjustable 
tile  carrier  enabling  tlie  user  to  file  all  angles  iu 
either    direction    up    to    5   degrees. 

Flexible  Steel  Lacing  Co.,  544  W.  Jackson  Blvd., 
Cliicago,  III.  Circular  of  "Alligator"  steel  lacing 
for  machinery  belting,  consisting  of  steel  hooks 
that  can  be  applied  with  a  hammer  only.  The 
hooks  form  a  flexible  joint  when  joined  with  a 
sectional    rocker    hinge    pin. 

Firth-Sterling  Steel  Co.,  E.  S.  Jackman  &  Co., 
agents.  710-714  Lake  St.,  Chicago,  III.  Catalogue 
of  Firth-Sterling  steels,  including  treatise  on 
tool  steel,  the  selection  of  steel,  and  heat-treatment 
of  all  grades.  The  catalogue  contains  valuable  in- 
formation   fur   all   steel    users. 

Graham  Mfg.  Co.,  94  Point  St.,  Providence,  R.  I. 
Pamphlet  entitled  "Tlie  Virtues  of  a  Vise"  illus- 
trating uses  of  tlie  Graham  drill  vise  for  drilling 
machines,  milling  machines,  shapers  or  planers. 
The  jig  vise  may  be  used  as  a  substitute  for  ex- 
pensive jigs  on   many   kinds  of  work. 

Kasenit  Co.,  21  State  St..  New  York  City.  Cir- 
cular of  "Kasenit"  open-fire  casehardeuing  com- 
pound W'hich  is  said  to  be  the  most  rapid  compound 
for  open  fire  hardening.  It  is  non -poisonous,  non- 
explosive  and  non-inflammable,  and  may  be  used 
for  casehardeuing  and  carbonizing  wrought  iron, 
mild  steel  and    tool   steel. 

C.  H,  Driver  &  Kerr  Co.,  1300  Sixteenth  St., 
Kacine,  Wis.  Circular  of  the  Driver  &  Kerr  drill 
racks  for  use  in  machine  shops.  These  racks  are 
ingeniously  devised  so  as  to  prevent  the  drilling 
machine  man  from  putting  his  drills  into  the  wrong 
lioles.  Hence,  the  rack  is  a  time  saver,  as  every 
drill  must   be   iu    its   proper   place. 

Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio. 
Circular  of  "Cincinnati"  semi-automatic  milling  ma- 
chines with  intermittent  feed  and  power  quick  re- 
turn, 28-ineb  size.  The  circular  illustrates  the  ma- 
chine including  details  of  construction.  This  is 
essentially  a  manufacturing  macliine,  applicable  to 
the  work  found  in  armories,  sewing  machine  fac- 
tories,  etc. 

Cowan  Truck  Co.,  Holyoke,  Mass.  Catalogue  on 
the  Cowan  transveyor  illustrated  with  views  show- 
ing use  in  printing  plants,  automobile  factories, 
electric  welding  shops,  screw  machine  departments, 
electric  manufacturing  works,  paper  mills,  etc.  The 
catalogue  gives  conclusive  evidence  of  the  value  of 
the  truck  or  transveyor  iu  reducing  cost  of  hand- 
ling materials   in   industrial   plants  of  all  kinds. 

R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati,  Ohio. 
Pamphlet  on  the  LeBlond  belt  shifting  attachment 
for  lathes,  milling  machines  and  otlier  macliine  tools. 
This    mechanically    operated    attachment    shifts    the 


il.lve    bill    of    cone  ililven    nmciilnis    .|iil.klv    iiiid    In 

cllller    illleclloil.        II     not     only    elillilllll  Ich    the    iliiiiger 

Incident  to  chanKlng  bi'lls.  but  converls  an  onll. 
nary  cone  driven  hendslock  Into  a  quick  speed 
clinnge    mi'cliaiilHni. 

Hannifin  Mfg.  Co.,  Chlcngo,  III.  Catalogue  of 
"Ai'io"  ill-vices  coniprlsliig  air  operated  chucks, 
loiinlirslinflH,  iiiiinili'elH.  clanipliig  llxlnres,  vises, 
gale  valve  Heating  cbuckH  and  other  air-operated 
tools  mill  ninchlnery.  The  use  of  coiiipresKed  air 
for  quick  machine  tixd  operation,  especially  In  brass 
working  liillies  lias  assumed  large  proportions  In 
the  Inst  few  years.  The  catalogue  Is  of  consld- 
i-nibli-    Interest    to    all    niechanlcH. 

J.  S.  Bretz  Co.,  2.10  West  r,4th  St,.  New  York 
City.  Booklcl  on  F.  &  S.  annubir  bull  benrlngs 
(niaile  In  lierniany)  of  the  single  miiiiiliir  type 
fitted  with  ribbon  ball  si'parator  mid  the  W.  H. 
narrow  width  ball  separators.  Tlie  loinpmiy  In  the 
sole  Importer  of  these  bearings,  and  the  booklet 
lists  each  bearing,  giving  the  outside  diameter, 
bore,  width,  ball  diameter,  number  of  liiiUs,  load 
In  pounds,  etc.  The  dimensions  are  given  In  milli- 
meters and   a   table  of  Inch   equivalents   Is   Included. 

Wells  Bros.  Co.,  Greenfield,  Mass.  Catalogue  of 
gages,  comprising  standard  cylindrical  or  ring  and 
plug  gages,  plug  and  teniplet  tliread  giiges,  screw 
pitch  gages,  pipe  thread  giiges  In  sets,  fork  cylind- 
rical limit  gages,  fork  thread  limit  gages,  "Cres- 
cent" thread  limit  gages,  screw  thread  micronieters. 
The  catalogue  contains  Interesting  and  useful  mat- 
ter on  standards  of  length,  the  use  of  measuring 
tools,  how  to  hold  screw  thread  micrometers  and 
data  on  screw  threads.  It  sliould  be  in  the  hands 
of  every   progressive   mechanic. 

American  Swiss  File  &  Tool  Co.,  24  John  St..  New 
York  City.  Catalogue  and  revised  price-list  of 
American  Swiss  flies.  A  price  revision  was  made 
necessary  by  the  new  tariff  law.  under  which  hand 
cut  flies  and  files  of  precision  are  dutiable  at  25 
per  cent  ad  valorem.  The  company  has  revised  Its 
prices  to  meet  the  competition  as  far  as  possible, 
but  states  tliat  the  new  prices  cannot  be  lowered 
without  lowering  the  standard  of  quality.  Kxcept- 
ing  a  few  shapes  and  cuts  below  C  inches  in  length, 
all  files  will  be  found  as  low  in  price  as  any  of 
approximately  equal  quality  tnade  abroad.  The 
catalogue  is  of  interest  to  all  toolmakers  and  otlier 
users  of  fine  files. 

Titanium  Alloy  Mfg.  Co.,  Niagara  Falls.  N.  Y. 
Bulletin  No.  3.  "Rail  Reports  on  Open  Hearth 
Steel"  containing  a  summary  of  the  results  of 
chemical  and  physical  tests  on  seven  standard  and 
seven  titanium-treated  open  hearth  A  rails.  The 
work  being  done  by  tb6  company  in  making  com- 
parative tests  of  standard  and  titanium-treated 
steel  rails  and  publishing  results  of  same  is  at- 
tracting wide  attention  from  metallurgists  and 
users  of  rails.  The  bulletin  is  profusely  illustrated, 
showing  large  sulphur  prints  and  sections  of  A 
rails  and  micro-photographs  taken  from  tlie  top  of 
head,  center  of  head,  web,  center  of  flange,  bottom 
of    flange    and    end    of    flange. 

TRADE  NOTES 

Worcester  Lathe  Co.,  134  Gold  St.,  Worcester, 
Mass..  is  the  designation  under  which  C.  E.  Tliwing 
is  marketing  a  new  eleven-inch  lathe  built  for  him 
by    the    Whitcomb-Blaisdell    Machine    Tool    Co. 

W.  H.  Leland  &  Co.,  Worcester,  Mass..  nianutac- 
turers  of  sensitive  drilling  machines,  have  changed 
the  firm  name  to  "Leland-Gifford  Co.,"  the  mem- 
bers of  the  firm  remaining  the  same  as  before. 

N.  C.  Walpole,  Southern  representative  of  the 
Niles-Bement-Pond  Co.  and  the  Pratt  &  Whitney 
Co..  has  opened  a  sales  office  and  a  machinery  dis- 
play room  at  2015  First  Ave.,  Birmingham,  Ala. 

J.  Faessler  Mfg.  Co.,  Moberly,  Mo.,  manufac- 
turer of  boiler  tools,  has  removed  its  general  sales 
oflice  to  rooms  1934-6  Railway  Exchange  Bldg..  St. 
Louis,    Mo.      Charles    F.    Palmer   remains    in    charge. 

DeForrest  Electric  Welding  Co.,  Cleveland.  Ohio, 
has  been  incorporated  to  do  an  electric  welding 
business.  The  following  are  interested:  II.  J. 
Lamb,  M.  M.  McLaughlin.  C.  F.  Miser.  H.  B. 
Altmon    and    Edward    Cberney. 

Hoefer  Mfg.  Co.,  Freeport,  III.,  has  appointed 
tlie  J.  It.  Stone  Tool  &  Supply  Co.,  Detroit,  Mich., 
which  has  opened  a  Chicago  branch  office  at  820 
Ashland  Block,  as  agent  for  the  Hoefer  auxiliary 
heads    in    Chicago    territory. 

James  Maher  Chain  Tongs  &  Wrench  Mfg.  Co., 
of  East  Liverpool.  Oliio  has  been  incorporated  witli 
a  capital  of  $25,000.  James  Maber,  Michael  .Maher, 
Thomas  Terry.  H.  E.  Pfaft,  L.  L.  Campbell  and 
George   Wurzell   are   interested. 

Gallon  Iron  Works  &  Mfg.  Co.,  Gallon.  Oliio.  has 
been  incorporated  with  a  capital  of  $10,000  to  man- 
ufacture machinery  and  tools.  W.  Pelton.  B.  T. 
Meyer,  C.  C.  Gilmore.  C.  D.  Wise,  D.  G.  Strother, 
0.    P.   Beck  and   D.   C.    Boyd   are   incorporators. 

Rockford  Drilling  Machine  Co.,  Rockford.  111. 
S.  H.  Reck,  secretar.v  and  treasurer  has  sold  his 
interest  to  William  Nelson,  president  who  now  be- 
comes the  sole  owner  of  the  business  of  manu- 
facturing  upright   drills,    gang   drills   and   lathes. 

Kelly  Reamer  Co,,  Cleveland.  Ohio,  has  increased 
its  capital  stock  from  $25,000  to  $50,000  common 
stock.  The  increase  of  capital  stock  was  made  to 
enable  the  company  to  increase  its  facilities  and  to 
care  for  tlie  rapidly  growing  business  in  Kelly 
reamers,    etc. 

Baxter- Frick  Gear  Cutting  &  Mfg.  Co.,  Cleveland, 
Ohio,  lias  been  incorporated  with  a  capital  of  $25,- 
000  to  manufacture  and  sell  gears.  The  following 
parties  are  interested:  Archie  K.  Baxter.  William 
H.  Frick,  Vincent  A.  Taylor,  Oswald  M.  Iloch  and 
Mrs.   Grace   Dartos. 
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THE   MOVING   PICTURE  IN   THE 
MACHINE  TOOL  BUSINESS* 

BY  CHESTER  I^.   LUCASt 

The  moving  picture  as  an  entertainer  is  rapidly  making 
room  for  the  moving  picture  as  an  instructor.  This  has  been 
much  in  evidence  recently  in  the  scientific  films  which  have 
been  shown  to  illustrate  plant  life,  biology,  laws  of  physics 
and  similar  subjects.  Another  phase  of  moving  picture  activi- 
ties was  manifested  in  motion  study  for  "scientific  manage- 
ment" and  a  still  later  one  in  the  moving  picture  as  an  aid  to 
the  machine  tool  builder  in  handling  factory  problems  and 
selling  campaigns.  Several  examples  of  the  use  of  moving 
pictures  in  aiding  the  salesman  will  be  cited  in  this  article 
and  suggestions  offered  whereby  the  application  of  the  moving 
picture  may  be  made  of  greater  value  in  the  machine  tool 
industry. 

Primarily,  the  service  which  the  moving  picture  can  render 
to  the  machine  builder  is  instruction  in  the  factory  or  the  sell- 
ing field.  Suppose,  for  instance,  a  manufacturer  of  an  intri- 
cate machine  had  trouble  in  getting  his  machines  properly  set 
up  and  started  after  they  had  been  taken  down  at  the  factory 
for  shipment  to  distant  points.  Although  drawings  and 
printed  instructions  were  sent  with  each  machine,  there  was 
often  difficulty  in  setting  up  and  starting.  This  manufacturer 
could  have  a  moving  picture  film  made  to  show  just  how  the 
machine  should  be  assembled  and  operated.  It  could  show  the 
sequence  in  which  the  members  should  be  put  together,  graphi- 
cally illustrate  the  important  parts  to  be  most  carefully  as- 
sembled, and  in  fact  show  the  building  up  of  the  machine  from 
the  time  it  left  the  crate  to  the  completed  stage  ready  for 
operation.  No  amount  of  verbal  or  written  instruction  could 
make  this  process  as  clear  as  a  picture  could,  and,  moreover, 
the  entire  process  of  assembling  the  machine,  unless  extraord- 
inarily long,  could  be  carried  through  in  a  thousand  feet  of 
film,  requiring  about  twenty  minutes  to  show.  The  question 
will  be  raised  as  to  how  the  man  who  is  to  set  up  the  machine 
is  to  see  the  film  in  a  case  like  this.  If  the  machine  is  going  to 
a  point  not  far  distant,  the  machine  manufacturer  can  arrange 
to  have  the  men  who  are  to  set  it  up  come  to  his  factory  and 
see  the  film  on  a  screen  and  listen  at  the  same  time  to  instruc- 
tions. It  would  often  be  the  case,  however,  that  the  film  would 
be  most  valuable  when  the  machine  is  going  so  far  away  that 
verbal  instruction  in  the  factory  is  impracticable.  In  such 
cases  the  erectors  can  have  the  film  shown  in  the  nearest  mov- 
ing picture  theater  in  the  morning  hours  and  study  it  at  leisure. 
It  seems  a  safe  prediction,  however,  to  say  that  not  many 
years  will  elapse  before  a  small  moving  picture  machine  will 
be  as  essential  a  part  of  a  manufacturing  plant's  equipment 
as  the  camera  is  at  the  present  time.  Many  colleges  and 
schools  are  now  using  moving  picture  machines  for  instruc- 
tion purposes. 

Depicting  mechanical  movements  is  an  interesting  field  for 
the  moving  picture.  It  is  practicable  to  slow  down  or  speed 
up  any  movement  when  making  a  moving  picture  film.  Sup- 
pose, for  instance,  the  operation  of  a  very  slowly  moving  piece 
of  mechanism  is  to  be  shown.  In  this  case  the  moving  picture 
camera  is  set  up  and  the  operating  crank  is  turned  very  slowly 
so  as  to  take  as  few  pictures  as  possible  and  still  show  con- 
tinuous movement.  This  is  the  method  employed  in  making 
botanical  pictures  showing  the  growth  of  a  plant— a  process 
normally  requiring  several  weeks  being  reproduced  in  a  few 
minutes.  To  get  this  effect,  the  photographs  are  taken  at  the 
rate  of  one  every  eight  hours  instead  of  sixteen  every  second 
as  for  ordinary  moving  pictures. 

The  value  of  this  possibility  to  the  mechanical  public  is 
illustrated  in  an  automatic  machine  that  was  made  in  Brooklyn, 
N.  Y.     This  machine  made  one  revolution  every  thirty-one 

•  For  additional  iiifonnation  on  tlie  moving  picture  niacliino  and  Its  relation  to  tbe 
machine  sliop  see  "The  Moving  Picture  aa  an  Aid  to  Mechanical  Instruction."  Macuixkbv. 
.May.  1912.  engineering  edition,  and  articles  there  referred  to. 

t  Associate   Editor  of  MAtnixKRV. 
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niimitcs,  and  as  it  was  doslrod  to  show  its  operation,  a  moving 
picturo  was  niude,  taliiiiK  llio  pictures  ho  slowly  that  the  full 
revolution  of  the  machine  eould  be  thrown  on  the  screen  in 
a  few  minutes.  Conversely,  u  mechanism  operating  at  high 
speed  may  be  taken  by  accelerating  the  picture-taking  camera 
speed  If  it  is  desired  to  show  it  operating  at  a  slower  speed. 
Then  when  the  film  is  projected  at  the  normal  rate  of  sixteen 
pictures  per  second,  the  speed  can  be  made  apparently  slow. 
Thus  the  movement  of  any  kind  of  mechanism  can  be  graphi- 
cally illustrated  to  students  or  apprentices,  who  perhaps  eould 
not  grasp  the  operation  if  it  were  running  at  full  speed.  Es- 
pecially is  this  true  of  spring-actuated  mechanism,  such  as 
that  employed  in  some  adding  machines  in  which  analysis  of 
the  movements  of  the  parts  is  difficult.  The  National  Cash 
Register  Co.  uses  moving  pictures  to  instruct  repair  men  as 
well  as  salesmen  in  the  manipulation  of  the  different  parts  of 
the  mechanism. 


in  the  comparatively  slowly  operated  pictures  tlie  water  takes 
on  the  appearance  of  molasses,  and  its  motion  seems  sluggish 
in  comparison  with  the  rotation  of  the  ball.  The  experiment 
has  been  carried  still  further  by  shooting  the  column  of  water 
with  a  rifle  bullet.  When  this  is  shown  on  the  screen,  the 
effect  of  the  bullet  is  to  shatter  the  column  from  top  to'  bot- 
tom, after  which  it  is  seen  to  pull  itself  togetlier  and  finally 
return  to  the  former  position. 

Anotlier  ease  where  the  moving  picture  will  undoubtedly 
prove  of  value  as  an  instructor  is  in  showing  the  operation 
of  automatic  machinery  that  has  been  built  and  shipped  per- 
haps years  before.  A  concern  building  automatic  machinery 
niiglit  have  produced  a  machine  such  as  that  illustrated  by 
the  film  from  which  the  print  in  Pig.  2  was  made,  the  mech- 
anism of  which  was  especially  complex.  Suppose,  after  the 
machine  had  been  built  for  several  years,  it  was  de.stroyed  by 
fire.     If  a  film  showing  the  operation  of  this  machine  was  at 


Films  for  instruction  purposes  along  mechanical  lines  can 
be  used  at  much  less  expense  than  that  of  keeping  and  operat- 
ing the  mechanism  itself.  Thomas  A.  Edison  proposes  to 
demonstrate  the  elementary  laws  of  physics  to  school  children 
who  would  have  great  difficulty  in  understanding  them  from 
textbook  descriptions,  by  making  moving  pictures  of  pumps 
having  glass  working  parts.  If  the  operating  parts  of  any 
mechanism  are  inaccessible  to  observe  or  study,  they  are  the 
parts  that  should  be  most  clearly  shown.  Moving  pictures  of 
such  sections  make  the  operation  of  the  machine  clearly 
understood. 

An  instance  of  the  aid  of  the  moving  picture  to  the  scientist 
cite,  ^^wf  ?  *^'  '^"^^  °^  gyroscopic  motion  may  well  be 
cited.  Why  does  a  hollow  rubber  ball  balance  itself  so  per- 
fectly at  the  top  of  a  jet  of  water?  By  making  moving  pictures 
at  high  speed  and  projecting  them  upon  the  screen,  the  ball 
columT^f  f" '"'"'  ^  gyroscopic  motion  at  the  top  of  the 
column  of  water,  tending  to  keep  it  from  going  off  at  the  side 


Fie.  3.     Making   a   Movinir   Picture    Film    in    a   Machine   Shop 


hand,  It  should  facilitate  the  building  of  a  duplicate  machine 
by  a  new  set  of  men,  for  even  though  drawings  are  accessible, 
there  is  often  doubt  about  operating  points  that  a  moving 
picture  would  clear  up. 

Recent  Developments  in  Hig-h-speed  Pictures 
Pathe  Freres  are  undoubtedly  among  the  leaders  in  produc- 
ing scientific  films,  and  it  is  through  their  courtesy  that  much 
of  this  information  and  some  of  the  views  were  obtained. 
They  have  recently  developed  a  high  frequency  spark  appara- 
tus used  for  taking  pictures  of  rapidly  moving  objects.  These 
pictures,  of  course,  must  be  taken  in  a  dark  room;  the  film 
operates  continuously,  that  is,  without  the  intermittent  motion 
of  the  ordinary  moving  picture  camera.  The  spark  operates 
at  the  rate  of  1200  flashes  per  second  and  this  number  of 
exposures  is  made  on  the  film.  By  this  method,  they  have 
been  able  to  record  the  path  of  a  bullet  shot  at  a  clay  pipe. 
By  projecting  the  film  at  a  normal  speed,  the  bullet  could  be 
followed   slowly  across   the   screen   until   it  entered   the   clay 
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pipe  bowl.  It  seemed  to  remain  within  the  bowl  for  a  few 
seconds  and  then  slowly,  very  slowly,  the  bowl  dropped  to 
pieces  and  the  sections  fell  to  the  floor.  Of  course  this  film 
looked  unnatural,  but  it  showed  the  possibility  of  analyzing 
the  action  of  rapidly  moving  objects. 

Of  course,  there  is  hardly  any  need  of  mentioning  the  value 
of  the  moving  picture  as  an  aid  in  instructing  apprentices  and 
unskilled  workmen  in  their  duties.  One  does  not  have  to 
draw  on  the  imagination  to  a  great  extent  to  see  the  advant- 
age of  the  moving  pictures  in  instructing  the  apprentice  as 
to  the  sequence  of  operations  to  follow  in  performing  a  given 
operation  in  the  approved  manner. 

The  MovinKT  Picture  as  an  Aid  to  the  Salesman 

Just  as  the  highest  type  of  technical  advertising  involves 
showing  machine  tools  actually  at  work,  so  the  great  advant- 
age of  the  moving  picture  lies  in  its  ability  to  show  to  the 
prospective  customer  just  what  the  advantages  of  the  machine 
in   operation    are.     A   large   steel    company    was   particularly 


Small  portable  projecting  machines  are  coming  to  the  front 
more  rapidly  than  ever.  One  of  the  latest  of  these  weighs  but 
little  more  than  a  typewriter,  and  the  turning  of  the  crank 
also  operates  a  magneto,  thus  generating  electric  light  for 
illuminating  the  pictures.  The  machine  Is  self-contained  and, 
with  its  case,  comprises  a  portable  outfit  which  a  salesman 
can  easily  take  into  the  office  of  a  prospective  customer.  Then, 
by  drawing  the  shades,  the  moving  pictures  can  be  projected 
upon  the  blank  wall  to  show  the  superintendent  or  manager 
just  how  the  machine  works.  Of  course,  films  would  be  se- 
lected to  exploit  some  impressive  job,  showing  the  machine 
working  at  its  full  capacity,  preferably  on  the  class  of  work 
done  by  the  prospect.  The  salesman  can  demonstrate  exactly 
how  the  different  movements  are  secured.  The  explanation  of 
an  automatic  feed  throw-off,  or  the  action  of  a  cam  movement, 
could  be  readily  made  In  a  demonstration  of  this  sort. 

Many  times  a  salesman  would  like  to  take  a  prospective 
customer  to  a  plant  to  show   one  of  his  firm's  machines  la 


The  Way  the  Camera  and  Lamps  are   arranged  to   make   a  Detail   Film 


Interested  in  securing  foreign  business.  It  wished  to  show 
foreign  prospects  the  equipment  of  the  plant,  the  large  lathes, 
planers  and  the  magnitude  with  which  the  business  was  con- 
ducted. It  was  impossible  to  bring  these  men  to  the  works, 
so  the  company  decided  to  take  the  works  to  the  men.  Ac- 
cordingly, moving  picture  films  were  made,  showing  panoramic 
views  through  the  plant  and  detail  views  of  some  of  the  large 
machine  operations.  These  films  were  sent  to  the  company's 
foreign  agents,  who,  through  the  aid  of  a  projecting  machine, 
showed  them  to  the  prospective  customers.  The  views  made 
such  an  impression  that  large  orders  from  these  foreign  coun- 
tries were  soon  received. 

The  educational  film  showing,  for  instance,  the  making  of  a 
typewriter  or  the  building  of  an  automobile  is  becoming  quite 
common,  and  its  value  as  an  advertising  attraction  has  been 
well  demonstrated.  Several  large  manufacturing  companies 
are  already  exhibiting  films  at  conventions  and  exhibitions 
showing  the  manufacture  of  their  product. 


action.  This  is  sometimes  difficult  to  accomplish;  days  when 
the  machine  would  be  working  at  its  best  are  comparatively 
few.  Even  should  a  time  be  arranged  for  showing  the  pros- 
pect the  machine  at  work,  the  surrounding  conditions  might 
detract  from  the  effectiveness  of  the  demonstration,  and  if  the 
shop  were  far  away  from  the  prospective  customer's  location, 
he  might  be  unwilling  to  go  there.  With  a  good  film  of  his 
machine  to  show,  however,  a  salesman  could  take  his  pros- 
pect, or  several  of  them,  to  the  nearest  moving  picture  theater, 
and  for  a  small  sum  the  proprietor  would  be  glad  to  run  the 
film  for  him  during  the  morning  hours.  There  is  scarcely  a 
town  of  500  inhabitants  or  more  but  what  has  its  moving  pic- 
ture theater,  and  there  is  hardly  one  of  the  managers  who 
would  not  gladly  run  special  films  during  hours  when  the 
theater  would  otherwise  be  idle.  Similarly,  the  morning  hours 
of  a  theater  could  be  utilized  for  instructing  the  apprentices 
of  nearby  factories. 

The  Motionscope  Co.,  of  Indianapolis.  Ind..  makes  a  port- 
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able  outtlt  by  iinaiis  of  wliicli  a  salcsiiuui  can  show  his  pros- 
pect till'  tlliii  in  l^s  own  I'actory  or  even  in  the  salesnian's  room 
nt  tlie  liotel.  'I'liis  macliine  is  illustrated  in  Fig.  5,  and  is 
adjustable  for  any  electric  light  current  whetlier  alternating 
or  direct,  110  or  220  volts.  Loss  than  (he  minutes  is  reriuired 
to  put  it  in  operation  and  It  will  show  a  picture  as  large  as 
six  feet  wide.  This  machine  may  also  be  used  for  showln'i; 
slides  or  stereoptican  views.  Equipped  with  a  24-lnch  screen, 
the  outfit  is  contained  in  a  case  measuring  24  by  14  by  9 
Inches,  and  weighs  approximately  35  pounds.  Pig.  6  shows 
the  way  In  which  the  machine  is  used  in  an  office.    The  opcra- 


Fig,  5,     Salesman's    Portable    Projecting    Machine 

tion  of  any  machine  tool  can  be  demonstrated  with  such  an 
outfit.  The  salesman  can  stop  at  any  point  and  dwell  upon  par- 
ticular features  that  the  view  shows  and  he  is  not  at  the  disad- 
vantage of  putting  forth  his  argument  in  the  midst  of  a  noisy 
shop  where  much  of  his  selling  powers  would  be  wasted.  The 
film,  of  course,  would  show  the  machine  working  at  its  best, 
for  moving  pictures  are  not  made  on  the  "off  days"  of  the 
machine. 

In  instances  where  it  would  be  impracticable  to  send  a  sales- 
man because  of  the  distance,  a  film  could  be  sent  by  registered 
mail  to  a  prospective  customer  a  thousand  miles  away.  Ar- 
rangements could  be  made  with  a  local  moving  picture  house 
to  show  the  film,  this  perhaps  making  the  closing  argument  in 
a  chain  of  selling  correspondence. 

The  cost  of  making  a  mechanical  moving  picture  film  of 
one  thousand  feet  or  more  in  length  is  about  one  dollar  per 
foot.  This  includes  the  services  of  the  men  who  go  to  the 
plant,  arrange  the  lighting  and  apparatus  and  make  the  film. 
When  this  film  is  once  made,  however,  copies  can  be  made  at 
the  cost  of  fifteen  cents  a  foot.  Should  a  sales  manager  decide 
to  equip  six  of  his  salesmen  with  projecting  machines  and 
films  to  show  a  machine  tool,  it  could  be  done  at  the  rate  of 
about  thirty  cents  per  foot,  figuring  the  cost  of  the  first  film 
at  one  dollar  per  foot  and  the  additional  five  at  fifteen  cents 
per  foot. 

Making  a  Mechanical  Moving-  Picture  Film 

The  requirements  for  making  a  moving  picture  film  of  a 
machine  tool  operation  are  comparatively  simple.  The  film  man- 
ufacturer understands  how  to  get  proper  exhibition  effects  of 
any  class  of  mechanism,  and  the  lighting  requirements  are 
easily  taken  care  of.  It  is  seldom  that  a  machine  tool  opera- 
tion can  be  photographed  without  the  aid  of  artificial  light. 
Cooper-Hewitt  electric  lights  are  used  to  a  large  extent  by  the 
moving  picture  film  men,  and  by  using  enough  of  these  lights 
in  conjunction  with  arc  lamps  it  is  possible  to  take  views. 

In  order  to  show  the  exact  method  in  which  a  mechanical 
moving  picture  of  a  machine  tool  operation  is  made,  the  views 
in  Figs.  3  and  4  are  reproduced.  This  shows  the  method  of 
procedure  in  making  a  picture  to  demonstrate  the  operation 
of  cutting  a  thread  upon  a  jack  screw.  The  lathe  used  was 
not  equipped  with  a  thread-cutting  attachment  as  it  was  de- 


sir('(l  to  have  the  opiratioii  explained  on  the  ordinary  type  of 
lathe. 

'i'hc  lathe  is  show-n  set  up  for  a  thread-cutting  operation,  and 
as  the  object  of  the  part  of  the  film  being  ma  le  in  Fig.  3  is  to 
secure  a  general  effect,  showing  the  position  of  the  opera- 
tor and  tlie  manipulation  of  the  lathe,  the  moving  picture 
camera  is  situated  at  the  back  of  the  lathe.  Cooper-Hewitt 
lamps  are  used,  there  b(!ing  in  this  case  three  banks,  each  of 
which  has  eight  tubes  having  800  candlepower  each;  thus  In 
each  bank  there  is  6400  candlepower  or  a  total  of  19,200 
candlepower  in  all.  The  positions  of  the  banks  of  light  upon 
the  standards  may  be  changed  at  will  by  raising,  lowering  or 
tilting.  All  being  in  readiness,  the  machine  tool  is  operated 
in  a  natural  manner,  and  the  camera  man  turns  his  film  at 
the  rate  of  sixty  turns  per  minute,  making  exposures  at  the 
rate  of  sixteen  per  second.  Those  exposures,  of  course,  show 
the  operator  and  machine  in  ever-changing  positions,  each  of 
which  represents  conditions  at  intervals  of  1/16  second;  thus 
the  fifteen  views  shown  in  the  strip  of  film  in  Fig.  1  represent 
the  15/16  second  time  recjuired  for  the  lathe  man  to  drop  his 
hand  from  the  shipper  rod  down  to  the  cross-feed  screw  on  the 
carriage. 

To  make  the  thread-cutting  film  complete,  a  section  would 
necessarily  show  the  selection  of  the  change  gears  and  method 
of  setting  up  the  work.  The  setting  in  of  the  cross-slide  after 
the  successive  cuts  could  also  be  graphically  shown.  In  fact, 
a  film  for  teaching  such  an  operation  should  show  enlarged 
views  of  all  of  the  important  phases  of  the  work.  In  making 
such  detail  sections  of  a  moving  picture,  the  camera  is  set  up 
as  illustrated  in  Fig.  4.  In  this  view,  but  one  bank  of  lights 
is  required,  raising  and  inclining  it  so  the  rays  will  fall  di- 
rectly upon  the  work.  The  camera  has  also  been  raised  and  is 
pointed  down  upon  the  top  of  the  screw  thread  and  tool  so  as 
to  show  the  actual  cutting  operation,  the  form  of  chip  turned 
off,  and  the  comparative  speed  of  the  work.  The  object  of  this 
feature  of  the  film  is  to  show  the  reversing  operation  necessary 


Fig.   0.     Demonstrating   a  Macliine   Tool   in   a  Prospect's  Office 

at  the  end  of  the  thread.  The  thread  tool  is  nearing  the  end 
of  the  cut  and  the  operator,  with  his  hand  upon  the  shipper, 
is  about  to  reverse  the  traverse  of  the  carriage.  This  section 
of  the  film  would  be  particularly  valuable  in  instructing  the 
novice  in  properly  withdrawing  the  tool  and  reversing  the 
lathe  at  the  end  of  a  thread  cut. 

Credit  is  due  Pathe  Freres,  Jersey  City,  N.  J.,  and  the  Harold 
Ives  Co.,  1  Madison  Square,  New  York  City,  makers  of  indus- 
trial films,  for  assistance  in  preparing  this  article. 

October  13  was  celebrated  in  New  York  City  by  flights  from 
Staten  Island  around  Manhattan  Island.  The  celebration  com- 
memorated the  first  flight  with  a  motor-driven  aeroplane  by 
Wilbur  Wright  at  Kittyhawk,  N.  C,  October  13,  1903. 
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DESIGN  OF  CONVEX  AND  (JONCAVB  TURNING  ATTACHMENTS  FOR  USE  IN  THE  LATHE  AND  VERTICAL  BORING  MILL 

BY  ALBERT  A.   DOWD" 

Important  Points  In  DesiK-n 


The  machining  of  convex  and  concave  surfaces  is  a  prob- 
lem which  frequently  confronts  the  manufacturer,  and  its 
solution  may  be  required  under  a  great  variety  of  conditions. 

Even  the  size  of 


tlie  worlt  to  be 
machined  is  a 
controlling  fac- 
tor, as  it  deter- 
mines to  a  cer- 
tain extent,  the 
type  of  machine 
to  bo  used.  For 
example,  the 
small  steel  cup 
washer  shown  in 
the  upper  part  of 
Fig.  1  would  na- 
turally be  ma- 
chined on  an  en- 
gine lathe  or  tur- 
ret lathe  of  the 
horizontal  type, 
while  the  huge 
ball  pipe  joint  in 
the  lower  part  of 
the  illustration  would  preferably  be  handled  on  some  type  of 
vertical  boring  machine.  A  manufacturing  proposition  may  be 
necessary  where  one  tliousand  or  more  pieces  are  to  be 
handled,  or  it  may  be  that  only  one  piece  is  required.  The 
work  may  be  concave,  or  convex,  in  a  plane  perpendicular  to 
the  center  of  rotation,  or  it  may  be  parallel  with  it  and  either 
internal  or  external.  As  the  conditions  governing  the  handling 
of  work  of  this  nature  are  so  varied,  and  as  the  pieces  them- 


Fig.   1. 


Cup   Washer    and    Ball    Pipe   Joint — Examples 
of    Concave    and    Convex    Turning 


Tigr.  2.     Simple  Attachment  for  Convex  Turning  in  Engine  Lathe 

selves  are  of  such  widely  different  forms,  it  is  very  evident  that 
we  must  consider  several  types  of  machines  to  which  the  form, 
ing  devices  may  be  attached.  The  construction  of  these 
devices  must  be  adapted  to  the  class  of  machine  on  which 
they  are  to  be  used,  and  this  naturally  influences  the  design 
of  the  attachments.  The  reader's  attention  is  called  to  a  few- 
important  points  along  these  lines. 

•  Address:      84   Washington   Teria<i'.    Ilridgeport,    Conn. 


1.  Whenever  possible  the  attachment  should  be  so  designed 
that  the  form  will  be  generated  radially,  so  that  the  same  por- 
tion of  the  tool  will  do  the  cutting  at  all  times. 

2.  Try  to  use  stock  sizes  of  steel  for  the  cutting  tools  so 
that  replacements  can  be  made  easily. 

3.  See  that  the  tool  docs  not  overhang  too  much,  and  that 
it  is  well  supported  and  rigidly  held.  Care  should  also  be 
taken  that  moving  portions  of  the  tool-holder  or  slide  are  of 
generous  proportions  and  possess  means  of  adjustment  for 
wear. 

4.  Generate  the  curve  by  means  of  the  machine  alone, 
whenever  possible,  so  that  errors  in  the  contour  may  not  be 
occasioned  by  the  failure  of  the  operator  to  keep  a  certain  roll 
or  stud  in  contact  with  the  forming  plate. 

5.  When  the  attachment  is  of  the  type  requiring  the  use  of 
a  roll  and  forming  plate,  it  is  essential  to  so  arrange  the  plate 


Fig.  3.     Piston    Crowning    Attachment    for    the    Lathe 

that  it  will  act  as  a  guard  against  the  tool  being  forced  away 
from  the  work.  That  is,  the  action  of  the  roll  against  the 
plate  should  be  in  the  direction  tending  to  carry  the  tool  into 
the  work,  so  that  the  thrust  of  the  cut  will  always  assist  in 
keeping  a  positive  contact  between  the  roll  and  the  plate. 
Counterweights  or  springs  should  also  be  used  to  obviate  any 
tendency  to  draw  in. 

6.  Economy  in  operating  expense  and  the  first  cost  of  the 
attachment  should  also  be  considered,  while  the  difference  in 
workmen's  rating  is  also  a  factor  which  should  not  be  over- 
looked. 

Radius  Turning:  on  the  Engrlne  Lathe 

When  concave  or  convex  turning  or  boring  is  required  or 
only  one  or  two  pieces,  or,  in  cases  where  it  is  not  practicable 
to  combine  the  radial  work  with  other  operations,  the  engine 
lathe  may  be  adapted  to  a  great  variety  of  conditions.  In 
manufacturing,  it  may  occasionally  be  used  to  advantage,  es- 
pecially in  cases  when  the  length  of  time  required  to  do  work 
is  sufficient  to  permit  one  man  to  run  two  machines. 

Fig.  2  shows  the  simplest  kind  of  a  forming  attachment  for 
convex  work,  which  is  adapted  to  the  engine  lathe.  The  work 
A  is  held  by  the  inside  in  the  chuck  jaws  M.    The  bracket  H 
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Is  srri'witl  to  llic  top  (>r  till'  cross-slide  and  carries  al  Its 
outer  eiui,  tlio  tool  steel  liariieiiod  and  grotuul  roller  71,  held  in 
place  by  tlie  screw  L.  The  tallstock  spindle  D  receives  the 
holder  E  In  which  the  plate  G  is  inserted  and  secured  by  the 
two  screws  /•'.  This  plate  is  formed  to  the  proper  radius  and 
is  of  tool  steel  unliardened.  The  cutting  tool  B  is  held  In 
place  In  the  regular  toolpost  C.  The  form  of  the  cutting  end 
of  tills  tool  is  important  as  It  must  be  formed  to  a  perfect 
radius,  in  order  that  the  cutting  action  may  be  uniform.  In 
operating  this  attachment,  the  cross  feed-screw  is  thrown  Into 
engagement,  and  tlic  operator  is  required  to  force  the  roll  K 
against  tlic  forming  plate  by  means  of  the  handwheel  con- 
trolling the  longitudinal  feed  of  the  carriage.  An  attachment 
of  this  sort  rcciuires  tlie  entire  attention  of  the  operator  and, 
therefore,  variations  are  liable  to  occur  in  tlie  contour  of  the 
work,  due  to  imperfect  contact  between  the  roll  and  plate; 
hence  it  is  a  very  poor  attacliment  to  use  if  there  are  many 
pieces  to  be  machined. 

Piston  Crowning-  Attachment  for  the  Lathe 
The  arrangement  shown  in  Fig.  3  was  used  for  manufactur- 
ing in  large  quantities,  and  four  lathes  were  equipped  in  this 


^ 


Fig.  4.     Concave  Turmng  with  Compound  Rest 

manner  and  required  the  services  of  two  men  to  operate  them. 
The  piston  A  was  located  on  a  special  draw-back  chuck,  on 
the  steel  locating  ring  D,  and  was  drawn  back  firmly  by  the 
rod  C  acting  on  the  pin  B  through  the  wrist-pin  holes.  A 
cast-iron  bracket  E  is  bolted  onto  the  carriage  of  the  lathe 
and  is  slotted  at  G.  A  cast-steel  bracket  H  terminates  at  its 
upper  end  In  the  tool-block  K  which  is  dovetailed  at  M  as 
shown  in  the  plan  view.  The  stud  F  is  tee-shaped  at  its 
lower  end  to  fit  the  slot  in  the  bracket  E.  A  steel  block  is 
screwed  to  the  top  of  the  cross-slide  P,  and  is  shouldered  at 
2V  to  fit  the  upper  block  in  which  the  dovetailed  tool-block  E 
slides.  The  screw  0  simply  holds  the  units  together.  A  steel 
plate  Q  contains  the  two  screws  R  and  S  which  securely  hold 
the  tool  L.  In  operating  this  device,  the  cross  feed-screw  is 
simply  thrown  into  engagement  and  its  forward  action  causes 
the  tool  to  swing  radially  at  the  desired  distance  from  the 
center  F,  thus  developing  a  spherical  surface.  This  device 
was  comparatively  inexpensive  and  the  results  obtained  by  its 
use  were  very  satisfactory. 

Concave  Turning-  with  a  Compound  Rest 
A  very  simple  device  which  may  be  used  when  one  or  two 
pieces  only  are  required    is  shown  in  Pig.  4,  but  the  radius 


\vhi(-li  (-an  1)1-  Keiicrati-d  by  this  method  is  limited  by  the  size 
of  the  i-oinpoiiiid  rest.  The  work  A  is  held  by  the  outside  In 
chuck  jaws,  and  the  tool  (.'  generates  a  radius  equal  to  the 
distance  from  the  end  of  the  tool  to  the  center  of  the  swivel. 
The  socket  G  is  placed  in  the  tailstock  spindle  and  the  over- 
hanging end  contains  the  round  head  pin  //.  The  bar  D  is 
cui)-sliaped  at  E  and  /'  and  bears  against  the  end  of  the  com- 
pound rest  screw  at  E,  while  the  other  end  engages  the  button 
at  /•'.  In  using  this  arrangement,  the  holding-down  gibs  or 
straps  of  the  compound  rest  swivel,  are  set  up  to  produce 
considerable  friction,  and  the  tailstock  spindle  is  fed  forward 
by  hand,  thus  causing  the  compound  rest  to  swing  on  its  own 
(enter,  thereby  generating  the  desired  radius.  It  is  obvious 
tliat  the  carriage  gibs  must  be  tightened  to  prevent  any  longi- 
tudinal movement. 

Radius-bar  for  Concave  Turning: 
A  very  simple  arrangement  for  the  engine  lathe  is  shown 
in  Fig.  5.  The  work  A  is  held  by  the  outside  in  chuck  jaws 
and  the  round  nose  tool  B  is  used  to  generate  the  concave 
surface.  The  tool  is  held  in  the  ordinary  manner  in  the  tool- 
post  C  on  the  cross-slide  of  the  lathe.     A  slotted  holder  K  is 


Fig.  6.     Radius-bar    Type    of    Concave    Turning    Attachment 

tapered  on  its  rear  end  to  fit  the  tailstock  spindle  L  and  is 
slotted  to  receive  the  flat  steel  radius-bar  G  which  is  held  in 
position  by  means  of  the  shoulder  screw  H.  The  stud  F  enters 
the  tool  slot  of  the  cross-slide  and  serves  as  a  pivot  for  the 
forward  end  of  the  radius-bar.  This  bar  is  made  of  the  cor- 
rect length  to  generate  the  desired  radius.  As  in  a  previous 
instance,  the  cutting  end  of  the  tool  B  must  be  ground  to  a 
perfect  radius.  The  arrangement  shown  here  is  a  very  simple 
one  and  may  be  used  for  various  pieces  of  work  by  the  sub- 
stitution of  a  bar  of  the  proper  radius. 

Pulley  Crowning-  Attachment  for  the  Eng-ine  Lathe 
Fig.  6  illustrates  an  arrangement  that  was  applied  to  an 
old-style  Pratt  &  Whitney  lathe  which  had,  at  one  time,  been 
equipped  with  a  taper  attachment.  The  arrangement  shown 
was  specially  designed  for  crowning  pulleys  which  previously 
had  been  "chucked,"  faced  and  rough  turned  straight  on  the 
periphery.  A  keyway  had  also  been  cut  through  the  hub.  A 
special  arbor  B  was  held  on  centers  in  a  lathe,  the  dog  E  act- 
ing as  a  driver  in  the  special  faceplate  F.  The  pulleys  were 
put  on  the  arbor  until  the  face  of  the  hub  came  up  against 
the  shoulder  H,  the  spacer  J  being  interposed  between  the 
two  hubs.     The  cast-iron  driving  plate  K  was  then  put  on. 
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followed  by  the  washer  M.  The  nut  L  was  then  used  to  tighten 
the  pieces  in  position.  The  driving  bar  G  was  used  in  order 
to  prevent  vibration  which  would  otherwise  be  troublesome 
due  to  the  thin  flange  of  the  pulleys.  The  two  round-nosed 
tools  B  were  mounted  on  the  tool-slide  C  and  held  In  the  ordi- 
nary manner.  A  steel  plate  Y  was  bolted  to  the  end  of  the 
slide  and  overhung  sufficiently  to  permit  the  bar  X  to  pass 
through  it.  This  bar  passed  completely  through  the  carriage 
and  was  a  sliding  fit  in  it.  The  stud  Q  passed  through  the  bar 
and  formed  a  bearing  for  the  roller  li.  The  cast-iron  bracket 
N  was  fastened  to  the  rear  of  the  carriage  and  was  tapped  at 
its  outer  end  to  receive  the  screw  0,  which  was  used  for  adjust- 
ing the  compression  of  the  spring  P.  This  spring  was  of 
square  section  i-4  inch  in  size  and  served  to  keep  the  roll  in 
contact  with  the  cam-plate  8.  Two  brackets  V  and  the  plate  U 
were  a  part  of  the  taper  attachment  with  which  the  lathe  was 
originally  equipped.  The  dovetail  plate  T  served  as  an  ad- 
justable support  for  the  cam-plate  S  and  it  was  held  in  its 
proper  location  by  the  screws  W.  The  upper  view  in  the  Illus- 
tration   is  partially  broken  away  to  show  the  roll  K  in  position 


carriage  It  with  a  special  bracket  Q  at  the  rear  end  of  the 
lathe,  this  bracket  taking  the  place  of  the  regular  tailstock, 
and  being  gibbed  to  the  ways  in  such  a  mannor  that  It  is 
free  to  slide  longitudinally.    The  tie-rod  is  held  in  place  by  the 


Fig.   6.     Pulley  Crowning  Attachment  for  Engine  Lathe 

against  the  cam-plate.  The  operation  of  this  attachment  is 
obvious  and  it  is  only  necessary  to  state  that  its  action  was 
very  satisfactory. 

Convex  Turning-  Attachment  usinyr  a  Radivis-bar 
Fig.  7  shows  a  rather  peculiar  attachment  for  turning  the 
convex  surface  on  the  cast-iron  head-piece  shown  at  .4.  The 
device  is  applied  to  the  engine  lathe,  and  its  construction  is 
such,  that  by  the  substitution  of  various  lengths  of  radius- 
rods,  it  may  be  used  for  an  infinite  number  of  radii.  The  cut- 
ting tool  li  is  held  in  the  toolpost  C  in  the  ordinary  manner 
and  the  longitudinal  feed-screw  is  left  free  so  that  the  carriage 
R  may  be  perfectly  independent.  The  bracket  F  is  secured  to 
the  inner  ways  of  the  lathe  so  that  it  is  absolutely  prevented 
from  moving.  This  bracket  is  dovetailed  along  its  upper  face 
and  the  slide  G  is  mounted  upon  it.  A  tool-steel  stud  E  is 
screwed  into  the  side  of  the  cross-slide  and  enters  the  bush- 
ing H  which  is  contained  in  the  bracket  slide  G.  This  bush- 
ing is  eccentric  and  is  split  along  one  side  thus  permitting  a 
slight  adjustment  to  compensate  for  wear.  The  binding  screw 
J  holds  it  rigidly  after  setting.     The  tie-rod  L  connects  the 


Fig.  7,     Convex    Turning    Attachment    of    Radius-bar    Type 

screws  N  and  M.  The  radius-rod  E  is  made  from  a  piece  of 
flat  steel  and  swings  on  the  two  screw-s  O  and  P,  located  in 
the  bracket  slide  and  the  tailstock  substitute  respectively.  In 
the  operation  of  this  mechanism,  the  cross  feed-screw  is  thrown 


Fig.  8.     Spherical    Turning    Derice    for    Horizontal    Turret    Lathe 

into  mesh  and  the  slide  D  moves  forward  carrying  with  it  the 
bracket  slide  G  to  which  the  radius-rod  is  attached.  As  the 
bracket  F  cannot  move  longitudinally,  it  is  evident  that  the  tall- 
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stock  substitute  (,'  will  1)P  forced  backward  by  llio  rndlus-rod 
and  will  cnrry  with  it  the  entire  earriaK(>  and  eross-slldo, 
thereby  generating  tlie  desired  radius. 

Ball  TurninR  Device  for  the  Horizontal  Turret  Lathe 
We  now  come  to  a  somcwliat  more  pretentious  device  de- 
slsned  for  the  liorlzontal  turret  lathe  for  the  purpose  of  gen- 
crating  the  spherical  jjortlon  of  tlio  steel  pipe  joint  shown  at 
A  in  I'Mg.  8.  This  work  is  held  In  chuck  jaws  at  O,  the  supple- 
mentary screws  B  being  used  In  the  outer  ends  of  the  jaws 
to  assist  in  supporting  the  work.  The  regular  turret  lathe 
cross-slide  and  carriage  are  removed  and  the  special  slide  F 
is  substituted.  It  is  glbbed  firmly  to  the  ways  in  the  desired 
position  by  the  gibs  G.  Directly  under  the  center  line  of  the 
spindle,  a  large  circular  recess  is  bored  to  receive  the  swivel 
//,  and  circular  rim  J  is  dovetailed  so  that  the  outer  end  of 
the  swivel  may  be  glbbed  at  E  to  insure  rigidity.  The  two 
screws  L  hold  the  gib.  Tlie  slide  IV  is  dovetailed  and  has  an 
adjustment  for  diameters,  controlled  by  tlie  handwheel  M. 
The  roughing  and  finishing  tools  D  and  E  are  held  in  the 
indexing  toolpost  X.  the  tools  being  secured  by  the  screws  O. 
The  index  location  is  insured  by  means  of  the  pin  P  enter- 
ing a  hole  directly  underneath  it  in  the  slide,  and  the  other 
index  position  is  determined  by  tlie  hole  Q.  The  binder  K 
locks  it  rigidly.  At  the  right  of  the  swivel  the  lug  R  is  built 
out  to  receive  the  pivot  screw  S,  on  which  the  forward  end  of 
the  radius-arm  T  is  fastened.  A  bracket  V  is  bolted  to  the 
face  of  the  turret  and  carries  tlie  screw  U  which  supports  the 
other  end  of  the  radius-arm. 

In  the  operation  of  this  device,  the  turret  longitudinal  feed 
is  used  wiiile  the  roughing  tool  D  removes  the  scale  from  the 
casting.  The  toolpost  is  then  indexed  and  the  finishing  tool  E 
completes  the  work.     This  attachment  gave  very  good  results 
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Fig.  9.     Turret   Lathe   Piston    Crowning  Attachment 

and  was  satisfactory  in  every  respect.  There  are  several 
points  in  the  construction  of  this  device  to  which  attention 
should  be  directed.  One  of  the  points  is  the  turret  toolpost  by 
means  of  which  the  tools  always  remain  set,  so  that  the  di- 
ameters are  easily  held  to  size.  Another  point  is  the  dovetail 
gibbing  of  the  outer  portion  of  the  swivel.  This  method  does 
away  with  all  possibility  of  chatter,  providing  the  gib  is  kept 
tight.  Another  advantage  is  the  adjustment  for  various  diam- 
eters by  means  of  the  slide  W  which  is  mounted  on  the  swivel. 


Turret  Liithe  Attachment  for  CrownlUK-  a  PlHton  Head 
The  attachment  in  Fig.  9  is  part  of  an  cHiulpment  of  tools 
for  IliilHhing  the  piston  A,  the  work  being  held  by  the  Inside 
on  a  special  chuck  B,  wiiich  is  screwed  onto  the  end  of  the 
spindle.  There  arc  turning  tools  fastened  to  the  turret  which 
are  in  action  siniultaneously  with  the  attaiiiment  shown. 
These  are  not  shown  in  the  illustration,  as  they  have  nothing 
to  do  with  the  radius  attachment.  A  special  steel  cross-slide 
('  is  mounted  on  the  carriage  in  place  of  the  regular  slide,  and 
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Fig.  10.     Turret    Lathe    Attachment    for    turning    Concave    Seat 

the  overhanging  portion  G  carries  a  tool-block  M  in  which 
the  grooving  tools  for  the  piston  are  mounted.  A  special 
bracket  JD  is  firmly  gibbed  to  the  ways  and  secured  by  the 
screws  L.  The  tool-steel  forming  plates  E  and  F  are  screwed 
to  this  bracket  and  doweled  in  position.  The  plate  F  also  acts 
as  a  strap  for  the  overhanging  portion  of  the  cross-slide  at  H. 
A  hardened  and  ground  tool-steel  roller  J  is  pivoted  on.  the 
stud  E,  and  controls  the  form  of  the  crown  by  its  contact  with 
the  plate  F.  The  other  plate  E  only  acts  as  a  guard.  The 
radius  forming  slide  is  dovetailed  at  N  and  passes  through 
under  the  tool-block.  It  carries  a  tool  0  mounted  in  the  tool- 
holder  8.  A  supporting  pad  P  is  provided  on  the  cross-slide 
directly  under  the  tool-holder  and  serves  to  prevent  vibration. 
A  heavy  coil  spring  R  is  used  to  insure  proper  contact  of  the 
roll  with  the  cam-plate.  The  necessary  adjustment  is  obtained 
by  means  of  the  screw  Q.  A  brass  tube  T  protects  the  spring 
from  chips  and  dirt  which  might  otherwise  impair  its  action. 
This  attachment  was  built  for  a  large  manufacturing  plant 
in  the  East,  and  proved  very  satisfactory.  It  is  designed  so 
that  all  the  tools  can  work  at  the  same  time.  In  building  the 
attacliment,  it  was  found  necessary  to  fit  the  dovetail  slides 
and  other  moving  portions,  after  the  tool-blocks  were  put  in 
place,  and  the  tools  clamped  in  position.  This  was  unavoid- 
able because  of  the  clamping  strains,  as  these  caused  a  certain 
amount  of  distortion,  making  it  necessary  to  do  the  fitting 
after  the  tool-blocks  were  in  position. 

Radius  Boring-  Attachment  for  a  Horizontal  Turret  Lathe 
The  device  for  generating  the  internal  radial  seat  in  the 
brass  casting  A,  shown  in  Fig.  10,  is  somewhat  out  of  the 
ordinary,  and  in  acdition  to  this,  it  is  comparatively  inexpen- 
sive. Furthermore,  it  is  practically  a  self-contained  unit,  and 
requires  no  special  fitting  or  attachments  to  the  machine. 
The  steel  bar  P  is  held  in  the  turret  by  the  shank  0  and  is 
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secured  in  place  by  the  turret  binder.  The  bar  is  slotted  com- 
pletely through  to  receive  the  swivel  arm  B  which  is  a  ma- 
chinery steel  forging  ground  on  two  sides  to  fit  the  slot.  The 
forward  end  of  this  swivel  arm  carries  the  tool  C  which  is 
set  at  the  proper  distance  from  the  screw  R  to  produce  the 
desired  radius.  At  the  end  of  the  bar,  a  mill  cut  is  made  at  // 
In  order  to  permit  access  to  the  screws  which  hold  the  tool  in 
position.  The  steel  filler  blocks  F  and  G  are  put  in  to  give 
additional  rigidity  to  the  end  of  the  bar.  The  flat  spring  S 
is  simply  used  to  prevent  back-lash  in  the  swivel  arm.  The 
operating  link  E  enters  a  slot  in  the  end  of  the  swivel  arm  and 
is  held  by  the  pin  T.  A  special  steel  block  2V  Is  fastened  to 
the  cross-slide  and  the  knurled  screw-pin  M  couples  the  end 
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Fig.  11.     Radius   Boring-bar  for  Vertical   Turret   Lathe 

of  the  link  to  the  slide.    The  tool  B  is  used  in  connection  with 
the  attachment  for  facing  the  end  of  the  work. 

In  operation,  the  cross-slide  feed-screw  is  engaged  and  the 
radius  nicely  generated  by  the  radial  action  of  the  arm.     As 
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Fig.   12.     Attachment    for    Convex    Turning    in    Vertical    Turret    Lathe 

soon  as  this  operation  has  been  completed,  the  knurled  screw 
M  is  rapidly  removed  and  the  link  E,  swung  over  into  the 
slot  J  where  it  is  held  by  the  flat  spring  K.    The  cut  L  allows 


the  fingers  to  grasp  the  link  when  the  radial  attachment  is 
again  put  into  use.  This  attachment  has  many  good  points, 
the  only  serious  draw-back  being  that  there  is  a  slight  tend- 
ency to  chatter  when  the  cut  is  excessive. 


Fig.   13.     Device    for    crowning    Pulleys    in    Vertical    Turret    Lathe 

Radius  Boring'-bar  for  the  Vertical  Turret  Lathe 
The  device  shown  in  Fig.  11  was  designed  for  use  on  the 
vertical  turret  lathe,  and  was  used  in  connection  with  other 
tools  in  the  main  and  side  heads  for  the  purpose  of  boring  the 
radial  portions  of  the  automobile  crank-case  cover  bracket 
shown  at  A  in  the  illustration.  The  work  is  held  on  a  locat- 
ing fixture  upon  three  pins  U  and  is  clamped  by  means  of  the 
straps  F.    Only  a  part  of  the  work  is  shown,  as  the  piece  is  a 


Fig.   14.     Another    FuUey    Crowning    Attachment 

somewhat  crooked  one  and  the  other  portions  have  nothing  to 
do  with  the  radial  boring.  The  fixture  is  held  to  the  table 
by  three  tee-bolts  W  and  it  is  centered  by  the  steel  bushing  S, 
which  also  acts  as  a  guide  for  the  stem  of  the  boring-bar  R. 
This  bar  is  slotted  out  at  its  lower  end  to  receive  the  swivel 
block  H,  -which  carries  the  tools  L  and  M  for  rough-boring 
the  radius.  The  block  swings  on  the  pin  K,  when  forced  to 
do  so  by  the  downward  action  of  the  operating  arm  E.  The 
two  cutting  tools  are  backed  up  and  adjusted  by  means  of  the 
screws  X  and  0.  and  they  are  held  firmly  in  position  by  the 
set-screws  P  and  Q.  The  bar  B  is  slotted  out  to  receive  the 
tongue  F  on  the  operating  arm,  and  the  lower  end  of  this 
arm  contains  a  pin  which  works  in  a  slot  at  O  in  the  upper 


354 


MACHINERY 


January,  1914 


portion  of  the  swivel  tool-block.  The  steel  piece  D  is  held  in 
the  side  liond  turret  and  engages  a  groove  In  the  upper  part 
of  the  operating  arm. 

The  linishiuK  bar  C  is  of  the  same  general  construction  as 
the  roughing  bar  except  that  only  one  tool  Is  used  for  flnish- 
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Fig.  15.     Spherical  Turning  Attaclunent  for  Vertical  Boring  MiU 

ing,  instead  of  the  two  shown  in  the  roughing  bar.  It  is  well 
to  note  that  the  use  of  two  tools  In  roughing  practically  re- 
duces the  roughing  time  one-half,  it  being  only  necessary  to 
cut  half  way  with  each  tool,  as  one  comes  up  from  the  bottom 
while  the  other  is  coming  down,  so  that  the  two  cuts  meet  at 
the  center.  In  operation,  the  down  feed  of  the  side-head  tur- 
ret is  started,  thus  providing  the  necessary  power  for  operat- 
ing the  device.  This  scheme  gave  very  satisfactory  results  as 
far  as  accuracy  is  concerned,  but  as  the  mechanism  was  con- 


F ^  RADIUS  ROD   D 


Fig.  16.     Attachment   shown  in  Fig.   IS,   used  for  Internal  Work 

fined  in  a  small  space,  the  size  of  the  tools  could  not  be  made 
large  enough  to  properly  conduct  away  the  heat  generated  in 
boring. 

Convex  Turning  Device  for  a  Difficult  Piece  of  Work 
Fig.  12  shows  a  device  for  convex  turning.     The  jack-shaft 
tube  bracket  A  has  been  previously  machined  at  its  lower  end 


and  i.s  located  for  this  Kcltiiig  by  the  finished  surfaces.  A 
special  fixture  Is  bolted  to  the  table  of  the  vertical  turret  lathe, 
by  the  three  tec-bolts  L,  and  It  is  (Irmly  secured  by  the  straps 
M.  The  stud  N  serves  to  center  tlie  fixture  on  the  table,  while 
the  bushing  K  acts  as  a  guide  for  the  end  of  the  bar.  The 
radial  surface  «  is  to  be  machined  at  this  setting,  and  It  will 
be  noted  that  it  is  somewhat  confined.  The  generating  bar 
B  is  a  0.40  carbon  steel  forging,  and  the  piloted  end  is  car- 
bonized, hardened  and  ground  to  a  running  fit  in  the  bushing 
K.  The  projecting  portion  Q  of  the  bar  is  of  rectangular  sec- 
tion and  is  slotted  to  receive  the  swinging  arm  J,  which  is 
pivoted  on  the  pin  F.  This  pin  is  equi-distant  from  the  end 
of  the  cutting  tool  O  and  the  center  of  the  pin  E.  A  hardened 
and  ground  tool-steel  roller  D  revolves  upon  the  latter,  and  is 
kept  in  contact  with  the  forming  plate  0  by  means  of  the 
spring  P,  which  is  very  stiff.  Adjustment  is  provided  through 
the  screw  O. 

In  operating  this  device,  the  turret  down  feed  is  used  and 
the  side-head  turret  is  locked  in  the  proper  relation  to  the 
cutting  tool,  to  produce  the  radius  at  the  correct  height  on 
the  casting.     For  the   finishing  cut,   the   roughing  tool   O  is 


Fig.   17.     Convex  Turning  in  a  Horizontal  Plane 

removed  and  a  finishing  tool  substituted.  A  special  screw  H, 
having  a  large  head  against  which  the  ends  of  the  tools  bear, 
makes  this  comparatively  easy.  The  work  can  be  turned 
closer  to  size  if  two  roughing  tools  and  a  finisher  are  used, 
leaving  only  about  0.010  inch  for  the  final  cut.  A  defect  in 
this  fixture  is  that  the  thrust  of  the  cut  has  a  tendency  to 
force  the  roll  away  from  the  cam-plate,  and  the  action  of  the 
spring  is  sometimes  insufficient  to  entirely  overcome  this. 
Had  it  been  possible  to  design  this  attachment  in  such  a  way 
that  the  thrust  of  the  cut  would  simply  hold  the  roll  more 
firmly  against  the  forming  plate,  its  action  would  have  been 
more  positive.  The  results  obtained  were  sufficiently  close, 
however,  to  conform  to  the  required  limits  of  accuracy,  and 
it  may  therefore  be  stated  that  its  work  was  satisfactory. 
Convex  Forming-  Attachment  for  the  Vertical  Turret  Lathe 
A  simple  arrangement  for  the  vertical  turret  lathe  which 
permits  the  simultaneous  use  of  both  the  main  head  and  side 
heads,  is  shown  in  Fig.  13.  The  work  A  is  a  tractor  pulley 
of  large  size.  This  is  held  by  the  inside,  in  the  jaws  G  which 
are  mounted  on  the  raising  blocks  D.  The  boring-bar  shown 
may  be  used  if  desired,  while  the  radius  turning  is  taking 
place,  as  the  radius  attachment  does  not  interfere  in  any  way 
with  the  movements  of  the  main  head.  The  construction  of 
this  device  is  extremely  simple  and  the  results  obtained  by 
its  use  are  very  satisfactory.     The  upper  and  lower  brackets 
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B  and  N  are  attached  to  the  bed  of  the  machine  and  carry  the 
rods  K  and  M,  which  support  the  forming  plate  F.  This  plate 
is  cut  at  O  to  the  desired  radius,  and  the  tool-steel  roller  H 
travels  along  the  slot  and  forces  the  tool  E,  which  is  held  in 
the  side-head  turret,  to  take  a  similar  path,  thereby  produc- 
ing the  convex  surface  on  the  rim  of  the  pulley.  A  tee-slot  J 
is  cut  along  the  entire  length  of  the  side-head  slide,  and  the 
roll  H  is  fastened  to  a  special  bolt  which  can  be  adjusted  to 
any  position  in  the  slot.  The  forming  plate  is  also  adjustable 
vertically,  by  sliding  the  rods  up  or  down  in  the  brackets. 

Side-head  Attachment  usintr  a  Badius-bar 
Another  method  for  crowning  the  outside  of  a  tractor  pulley 
is  shown  in  Fig.  14,  a  radius-bar  being  used  in  this  case  to 
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Fig.  18.     Concave   Turning  in   a   Horizontal   Plane 

generate  the  desired  curve.  The  work  A  is  held,  as  in  the 
previous  instance,  by  the  jaws  C  on  the  raising  blocks  D. 
The  same  Tarackets  are  also  employed,  but  the  plate  F  is  not 
used  for  forming.  It  is  slotted  at  G  for  adjustment  only  and 
a  special  screw  or  stud  //  is  used  in  the  slot  as  a  pivot  for  the 
radius-bar  Q.  A  tee-slot  J  is  cut  along  the  entire  length  of  the 
side-head  slide  and  receives  a  special  stud  P,  to  which  the 
other  end  of  the  radius-bar  is  fastened.  The  down  feed  of  the 
side-head  is  thrown  into  engagement  when  operating  the  de- 
vice, and  the  tool  E  naturally  follows  the  radial  path  con- 
trolled by  the  length  of  the  radius-bar.  This  device  is  simple 
and  good  and  only  requires  extra  radius-bars  in  order  to 
handle  a  great  variety  of  work. 

Vertical  Boring-  Mill  Attachment  for  Spherical  Turning- 
The  male  member  of  a  very  large  ball-and-socket  pipe  joint 
is  shown  at  .1  in  Fig.  15.  The  spherical  portion,  which  is  to 
be  machined,  has  an  outside  diameter  of  forty-nine  inches. 
This  member  fits  the  female  portion  shown  in  Fig.  16,  and 
the  attachments  used  for  boring  and  turning  are  the  same, 
although  the  locations  and  the  tools  are  different.  A 
special  bracket  G  is  mounted  on  the  rail  and  is  gibbed  at  the 
rear  so  that  it  can  be  adjusted  easily.  It  is  well  gibbed  at  // 
to  insure  rigidity.  The  special  ram  C  was  made  in  the  form 
shown,  its  lower  end  acting  as  a  tool-holder  for  the  tools  B 
and  J ;  the  former  is  used  for  the  outside  turning  and  the 
latter  for  the  inside  boring.  The  ram  itself  is  a  steel  casting 
of  extra-lieavy  section  on  account  of  the  excessive  overliang 
required.  The  radius-rod  D  was  fastened  at  the  two  ends  by 
the  screws  F  and  E,  and  was  made  of  the  proper  length  to 
give  the  correct  radius.  A  special  arrangement,  not  shown  In 
the  illustration,  permitted  a  side  floating  action  to  the  saddle 
along  the  rail,  when  the  down  feed  was  engaged. 

For  handling  the  socket  portion  of  the  joint  shown  (Fig. 
16),  the  entire  mechanism  was  moved  over  on  the  rail  far 
enough  to  bring  the  tools  in  the  desired  position  for  boring, 
the  tool  J  being  used  for  this  purpose. 


Attachment  for  Convex  Turnlnir  In  a  Horizontal  Plane 
The  work  A  shown  in  Fig.  17  is  a  steel  casting  which  has 
been  previously  machined  at  B.  It  Is  held  on  a  fixture  (located 
centrally  on  the  table  by  the  plug  C)  and  clamped  down  by 
the  three  clamps  around  the  flange.  Two  brackets  G  and  II 
are  mounted  on  the  rail  and  serve  to  carry  the  supporting 
plate  J.  As  these  brackets  necessarily  extend  some  distance 
in  front  of  the  rail  they  are  strongly  ribbed,  as  shown  in  the 
illustration.  The  supporting  plate  J  has  a  slot  cut  in  it  at  K 
for  adjusting  the  pivot  stud  L  in  a  longitudinal  direction. 
This  stud  supports  one  end  of  the  radius-rod  H,  and  the  other 
end  is  attached  to  the  upper  portion  of  the  ram  F  by  pivot 
stud  M.  A  regular  tool-holder  at  the  lower  end  of  the  ram 
holds  the  tool  U.  No  special  arrangement  is  necessary  to 
allow  the  saddle  to  "float"  in  a  transverse  direction,  as  the 
horizontal  feed-screw  is  used  in  this  case,  the  vertical  feed 
being  simply  thrown  out  of  mesh.  This  permits  the  ram  to 
float  vertically,  as  controlled  by  the  radius-rod  1^. 

Attachment  for  Concave  Tvirnintf  In  a  Horizontal  Plane 
The  steel  casting  shown  at  .1  in  Fig.  18  is  turned  concave 
by  the  same  device  as  that  illustrated  in  Fig.  17,  the  only 
difference  being  that  the  radius-rod  A'  is  pivoted  to  the  ram 
below  the  supporting  plate  instead  of  above.  The  operation  of 
the  mechanism  is  exactly  the  same  as  that  for  the  convex 
surface. 

Many  variations  of  the  devices  described  in  this  article  have 
been  used  for  generating  radial  surfaces,  but  enough  have 
been  described  to  enable  the  reader  to  select  a  method  most 
suited  to  the  particular  problem  that  may  require  a  solution. 
Adaptations  may  be  readily  made  to  fit  almost  any  condition 
likely  to  be  encountered  in  general  manufacturing. 
*     *     * 

A  LIGHTNING  CALCULATION 

BY   UNCLE  JOSH 

Considerable  amusement  may  be  derived  by  this  mysterious 
trick  of  "lightning  calculators."  The  "professor"  announces 
that  five  numbers  will  be  written,  three  by  the  audience,  and 
two  by  himself,  and  that  after  the  audience  selects  the  first 
number,  he  will  immediately  give  the  sum  of  the  five  before 
the  rest  have  been  selected. 

Thereupon,  one  of  the  audience  writes,  for  the  first  number, 
for  instance,  4,962,783  and  the  professor  immediately  announces 
that  the  sum  will  be,  24,962,781.     To  illustrate: 

The  audience  selects  for  the  first  figure 4,962,783 

The  audience  selects  for  the  second  figure 8,652,794 

The  professor  writes  for  the  third  figure 1,347,205 

The  audience  selects  for  the  fourth  figure 2,339,964 

The  professor  writes  the  fifth  number 7,660,035 

The  sum  is  found  to  be,  as  announced  24,962,781 

This  seems  very  mysterious,  but  is  easily  accomplished,  as 
follows:  For  the  sum,  subtract  2  from  the  first  number  se- 
lected, and  place  the  figure  2  to  the  left  of  it.  Thus,  sub- 
tracting 2  from  4,962,783=4,962,781,  and  placing  a  figure  2 
before  it  makes  it  read  24,962,781. 

The  professor  selects  the  third  figure,  by  selecting  such 
numbers  that  the  figure  in  each  column,  added  to  the  figure 
above  it,  will  make  nine. 

Thus,  the  second   figure  being 8,652,794 

He  will  write  the  third  figure 1,347,205 

The   sum   of   each   columu=9 9,999,999 

The  audience  then  writes  the  fourth  figure 2,339,964 

The  professor  proceeds  as  before,  writing 7,660,035 

The  sum  in  each  column  being  9 9,999,999 

[If  the  number  of  horizontal  rows  of  figures  is  increased 
from  five  to  seven,  the  sum  can  be  obtained  by  subtracting  3 
from  the  first  number  and  placing  the  figure  3  to  the  left, 
whereas  for  nine  horizontal  rows,  subtract  4  from  the  first 
number  and  place  4  to  the  left,  etc. — Editor] 
«     •     • 

The  life  of  shop  brooms  can  be  greatly  lengthened  by  dip- 
ping the  brush  in  hot  water  before  using.  The  glue  water  is 
made  by  using  one  teaspoonful  of  good  liquid  fish  glue  for 
each  quart  of  hot  water. 
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UNUSUAL  T001,MAKIN(}  METHODS  KM 
BY   DDUOl.AS 

Ariuatinr  disks  arc  iiiado  from  a  Kradc 
ol'  slicct  ii'dii  0,025  inch  thick  culled  "clec- 
Iric"  iron.  Tliis  material  is  used  because 
of  its  pernioability — low  resistance  to  an 
floetric  current — and  though  very  soft,  it 
is  difficult  to  cut  out,  the  wear  on  the  dies 
being  enormous.  The  shape  of  these  arma- 
ture disks,  as  Fig.  1  shows,  is  such  that  It 
Tig.  1.  Armaturp  Disk  has  been  considered  inadvisable  by  many 
manufacturers,  to  make  the  dies  or  punches  solid  because  the 
thin  strips  of  metal  remaining  are  likely  to  warp  in  hardening 
and  break,  and  if  made  solid,  the  repairing  of  them  would  bo 
(liflicult  if  not  impossible.  The  Itobbins  &  Myers  Co.,  Spring- 
field, Oliio,  well-known  manufacturers  of  the  "Standard"  line 
of  fans,  motor  and  generators,  make  all  types  of  armature  and 
field  punches  and  dies  up  to  10  inches  in  diameter  from  one 
solid  piece  of  steel,  and  machine  them  to  the  shape  required. 


I'IjOYKD  by  THB  ROBBIN8  &  MYERS  CO. 
T.   HAMII.TONt 

bored  seat  in   tli(!  dic^  shoe  //  and   is  held  in  place  by  screws 
as  shown. 

The  slitting  punch  /  is  made  from  a  solid  lilock  of  steel, 
which  in  this  case  is  provided  with  a  projection  fitting  in  a 
recessed  seat  in  the  punch-holder  J,  to  which  it  is  held  by 
scTows.  The  punch  /  is  also  recessed  to  fit  an  additional  plain 
blanking  punch  A',  the  latter  cutting  out  a  blank  which  is 
subse(|ucntly  slit  and  made  into  a  smaller  sized  armature 
disk  .1,  Fig.  11.  This  method  is  used  to  economize  in  stock, 
and  cut  the  scrap  down  to  a  minimum.  The  individual  pierc- 
ing punches  L  for  the  large  armature  disk  B,  Fig.  11,  are 
driven  into  the  punch-liolder  J,  as  illustrated.  The  prongs  of 
the  slitting  punch  I  are  formed  by  cutting  a  scries  of  slots 
around  the  periphery  of  the  blank  and  then  shaping  the  indi- 
vidual prongs  to  the  desired  shape,  as  will  be  described  later. 
The  punch  and  die  illustrated  in  Pig.  2  is  the  largest  solid 
armature  disk  tool  ever  produced  by  the  Robbins  &  Myers  Co., 


-10V2 — 

SECTION   E-F 


Fig.  2.     Construction    of   Solid   Armature   Disk   Punch   and   Die,   which   blanks  a   Disk   10^^    Inches   in  Diameter.      Also   shown   in  Fig.    11 


This  not  only  calls  for  good  tool  work,  but  it  also  demands 
particular  care  in  hardening  and  subsequent  operations. 

Construction  of  Solid  Armature  Disli  Tools 
The  punch  and  die  shown  in  Fig.  2  is  not  of  the  sub-press 
pattern,  as  is  the  usual  practice  followed  in  making  sectional 
armature  disk  dies,  but  is  of  the  plain  blanking  type  of  con- 
struction. The  blanking  die  G  is  made  from  one  solid  piece 
of  steel  in  which  the  required  number  of  elongated  slots  are 
machined,  as  will  be  described  later.    The  die  fits  in  a  counter- 


•  For  information  on  punch  and  die  work  previously  published  in  JIachinbrt, 
f^?.,  'Drawing  and  Forming  an  Automobile  Clutch  Cone"  in  the  November, 
imd,    number,    and    articles    there    referred    to. 

tAssociate  Editor  of  Machinebt. 


and  both  the  die  and  punch  are  made  from  solid  pieces  of 
"Ketos"   non-shrinkable  oil  hardening  steel. 

Making:  Solid  Artnature  Disk  Dies 
Armature  disk  dies,  as  previously  mentioned,  are  made  solid 
up  to  10  inches  in  diameter,  and  are  cut  from  round  bars  of 
special  non-slirinkable  oil  hardening  steel.  The  blank,  after 
the  center  hole  has  been  drilled,  is  placed  on  an  arbor  and 
turned  on  the  external  diameter  in  the  lathe;  it  is  then  ready 
for  working  out  tlie  elongated  slots  which  form  the  projec- 
tions on  the  armature  disks.  The  first  step  in  this  operation 
is  to  drill  a  series  of  equidistantly  spaced  holes  entirely  through 
the  blank  as  illustrated  in  Fig.  3.  The  die  block  A  in  this 
case  is  driven  onto  a  taper  arbor  which  is  held  in  the  dividing 
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head  on  the  milling  machine.  A  bushing  typo  of  drill  chuck 
Is  then  inserted  in  the  spindle  of  the  milling  machine,  carry- 
ing a  drill  of  the  reiiuired  diameter.  The  internal  ring  of 
holes  is  usually  drilled  first,  then  the  size  of  the  drill  Is 
changed  and  an  exterior  ring  of  holes  is  drilled,  these  two 
rows  of  holes  forming  the  approximate  length  of  the  slots. 
Following  this,  a  scries  of  holes  is  drilled  so  that  they  just 
break  into  each  other,  and  thus  remove  the  intervening  webs. 


Fig.  3.     Drilling   Solid   Armature  Disk  Dies  in   a.  Milling  Machine 

The  next  step  is  to  finish-form  the  elongated  slots,  this 
operation  being  accomplished  in  the  manner  shown  in  Fig.  4. 
The  die  A,  as  before,  is  mounted  on  a  tapered  arbor,  which 
is  held  in  the  dividing  head  on  the  milling  machine,  while 
slotting  tools  of  the  proper  shape  are  held  in  the  slotting 
attachment.  The  dividing  head  is  held  perpendicular  and  the 
slotting  attachment  is  also  set  square,  so  as  to  produce  a 
straight  hole.     The   clearance   angle   is   produced   in   a   filing 
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Fig.  4.     Shaping  Elongated  Slots  in  a  Solid  Armature  Disk  Die,  using 

a  Slotting  Attachment   and   Indexing   and  Dividing 

Head    on    a    Milling   Machine 

machine  as  will  be  described  later.  The  sides  of  the  slots  are 
machined  first,  after  which  the  two  arcs  at  eacli  end  of  the 
oblong  slots  are  machined.  The  outer  arc  has  a  slot  cut  in  it. 
A  tool  of  suitable  shape  is  used  to  produce  this  slot  after  the 
arc  has  been  finished  and  the  slot  cut  to  the  desired  length. 
The  indexing  attachment  of  the  dividing  head,  of  course,  is 
used  for  spacing  the  holes  correctly. 

Finishing  Operations  on  the  Die  Blank 

After  the  elongated  slots  in  the  die  have  been  machined  to 

their  approximate  size,  the  final  operation  consists  in   filing 

them  to  the  exact  size.     This  is  accomplished   in   the   small 

bench  filing  machine  as  illustrated  in  Fig.  5.     It  consists  of  a 


table  that  can  be  set  to  the  desired  angle,  which  carries  a 
file  of  such  shape  as  to  conform  with  the  slots  in  the  die.  This 
machine  is  driven  by  an  individual  motor  as  Illustrated,  and 
in  addition  to  bringing  the  slots  to  the  proper  shape  it  al.so 
produces  the  correct  clearance  angle.  The  clearance  angle  on 
armature  disk  dies  is  0.003  inch  on  a  side,  the  die  blank  being 
1%  inch  thick.  It  is  necessary,  therefore,  to  tilt  the  table  over 
from  the  vertical  line  to  an  angle  of  about  7 '/a  minutes. 

The  die  blank  is  hardened  and  drawn  before  the  punch  Is 
made  and  fitted  to  it.  For  hardening,  a  regular  gas  burning 
mume  furnace  is  used.  The  blank  is  placed  in  this  furnace 
and  brought  to  a  temperature  varying  from  1375  to  1400  de- 
grees F.  The  heating  is  done  gradually  and  uniformly  until 
the  tools  show  a  dark  red  throughout,  indicating  a  tempera- 
ture of  about  1100  degrees  F.,  before  the  heat  is  raised  to  the 
hardening  point— 1375  to  1400  degrees  F.  The  tools  are  then 
dipped  into  linseed  oil  and  left  to  cool,  after  which  the  temper 
is  drawn  very  slowly  to  250  degrees  F.  to  relieve  the  strain. 
The  hardening  of  solid  armature  dies  calls  for  considerable 
ingenuity  on  the  part  of  the  toolmaker,  as  the  least  amount 
of  shrinkage  or  warpage  in  the  die  would  unfit  it  for  use, 
and  as  it  is  of  the  solid  type  it  would  be  practically  impossible 
to  do  anything  with  it  if  distorted  in  hardening.  It  is  there- 
fore evident  that  not  only  must  a  good  brand  of  steel  be  used, 


Fig.  6.     The    Final    Machining    Operations    on    a    Solid    Die^flling   tho 
Elongated  Slots  to   the   Proper   Size   and   Shape 

but  considerable  care  has  to  be  exercised  in  order  to  obtain 
satisfactory  results.  However,  it  may  be  stated  that  the 
Robbins  &  Myers  Co.  have  been  using  this  type  of  die  for  a 
considerable  period,  and  they  have  not  lost  one  tool  during 
the  past  two  years  in  the  hardening  operation. 
SlottinK'  Armature  Disk  Punches 
The  punch  is  made  in  a  similar  manner  to  the  die  in  that 
it  is  cut  off  from  a  round  bar  of  stock,  drilled,  turned  and  re- 
cessed in  the  lathe  and  is  then  slotted  as  illustrated  in  Fig.  6. 
The  punch  A  in  this  case  is  driven  onto  a  tapered  arbor  w  hich 


Fig.   6.     Slitting  a   Solid  Armat 


is  held  in  the  dividing  head  of  the  milling  machine  and  a  slot- 
ting saw  of  the  required  thickness  is  used  to  form  the  indi- 
vidual members  of  the  punch.  Two  cuts  are  taken;  one  cut 
is  taken  as  indicated  by  the  full  lines  in  the  illustration, 
after  which  the  position  of  the  cutter  is  changed  and  a  second 
cut  is  taken.     On  some  types  of  armature  punches  where  the 
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slot  between  the  Individual  meniberfl  of  the  punch  or  prong 
varies  In  width  at  the  Inner  and  outer  extremities,  slotting 
saws  of  diffcront  thicknesses  are  used  In  order  to  roduco  the 
amount  of  maehlnlng  .on  the  sides  of  the  members.  When 
this  Is  necessary,  the  saw  Is  not  inserted  as  Illustrated  In 
Pig.  6,  but  Is  raised  slightly,  and  the  second  saw  also  raised, 
the  remaining  web  being  machined  o>it  with  a  slotting  attach- 
ment in  the  milling  machine. 

Flniah-formlnsr  the  Indlvlduiil  Members  or  Prong's 
After  the  Individual  prongs  of  the  armature  punch  have 
been  formed  by  slotting,  the  next  stop  is  to  form  the  inner  and 
outer  arcs.  This  is  accomplished  as  illustrated  in  Figs.  7  and 
8.  In  Fig.  7  the  punch  A  is  set  up  In  a  vertical  position,  for 
machining  the  inner  arc  of  the  prongs.     Here  it  can  be  seen 
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Fig.  7.     Final    Shaping    Operation    on    the    Inner    Ends    of    the    Punch 

Prongs,    using    a   Slotting   Attachment    and   a   Dividing 

Head  on  the   Milling  Machine 

that  the  dividing  head  is  used  for  holding  the  punch,  and  the 
shaping  tool  is  held  in  the  slotting  attachment  of  the  milling 
machine.  The  shaping  tool  is  so  formed  that  it  completes  the 
arc  on  the  inner  edge  of  the  prongs  in  one  setting.  The  outer 
arc  on  the  prongs  is  formed  with  the  special  milling  cutter  B. 
as  indicated  in  Fig.  8,  with  the  punch  A  held  in  a  horizontal 
instead  of  a  vertical  plane.     The  milling  cutter,  in  addition 


Fig.   8.     Finishing    the    Outer   Diameter    of    the    Punch 
Prongs,    using  a   Formed   Milling   Cutter 

to  forming  the  arc,  also  produces  the  slight  projections 
on  the  punch  that  cut  out  the  ring  that  will  be  left  in  the 
armature  disk,  or  in  other  words,  continues  the  oblong  slot 
to  the  circumference.  The  milling  cutter  as  illustrated  com- 
pletes this  form  of  punch  in  one  operation,  and  at  the  con- 
clusion, with  the  exception  of  a  slight  touching  up  with  the 
file,  the  punch  is  ready  to  be  sheared  into  the  die  to  ob- 
tain the  final  shape.  The  excess  stock  is  filed  away,  and  the 
punch  sheared  in  several  times  until  the  shape  has  been  pro- 
duced for  about  %  inch.     After  this  the  punch  is  taken  back 


to  the  milling   machine  and  the  excess  amount  of  stock  re- 
moved as  Indicated  In  Figs.  7  and  8. 

Different  Types  of  Armature  Dlak  Tools 

Armature    and    field    disks    arc    made    of    several    different 

shapes  to  conform  with  the  motor  or  generator  in  which  they 

are  used.     Fig.  9  shows  a  follow  type  of  armature  disk  punch 

and  die  for  producing  the  disk  A.    The  sheet  is  first  perforated 


Fig.  9.     Follow  Type  of  Punch  and  Die  for  completing 
an    Armature    Disk   in    One    Operation 

by  the  solid  die  and  punch  B  and  C,  respectively,  and  at  the 
same  time  the  hole  is  produced  by  the  inserted  punch  D. 

Owing  to  the  relation  of  the  blanking  punch  and  die  E  and 
F  to  the  perforating  punch  and  die  C  and  B,  the  punch  press 
makes  two  strokes  before  a  blank  is  cut  out,  when  starting 
a  new  sheet.    The  chief  reason  for  laying  out  the  perforating 


Fig.  10.     Combination  Follow  Type  of  Punch  and  Die  for  completing 

an   Armature   Disk  and   slotting  and  piercing  a  Field 

Disk  in  One  Operation 

and  blanking  dies  in  this  way  is  that  it  would  be  impossible 
to  get  them  close  enough  unless  made  from  the  same  piece  of 
steel.  Fig.  10  shows  a  follow  type  of  die  similar  to  Fig.  9,  but 
of  more  interesting  construction.  These  tools  complete  the 
armature  disk  A  and  slit  and  pierce  the  field  disk  B  at  each 


Fig.    11. 


Punch    and    Die    for    a    Fan    and    Starter    Field    Disk 
and  Other  Pieces  made  from  Same  Sheet 


stroke  of  the  press.  The  field  disk  B  is  blanked  out  in  a 
separate  operation.  The  perforating  die  C  is  made  from  one 
solid  piece  of  steel,  while  the  punches  D  and  E  are  made  from 
two  solid  rings  of  steel  fastened  by  screws  to  the  punch-holder. 
The  punch  F  which  pierces  the  center  hole  in  the  armature 
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disk  A  is  also  an  individual  member.  The  piercing  punches 
O  for  the  field  disk  B  are  inserted  around  the  outer  periphery 
of  the  punch-holder  as  shown.  Punch  //  and  die  /  blank  out 
the  armature  disk  A. 

Another  interesting  example  of  solid  punch  and  die  work 
Is  shown  in  Fig.  11.  This  illustration  shows  the  punch  and 
die  presented  in  detail  in  Fig.  2,  and  also  gives  some  idea  of 
the  number  of  blanks  and  the  character  of  operations  per- 
formed by  it.  The  small  field  disk  A  is  only  blanked  out  by 
these  tools  and  is  pierced  and  slit  in  a  separate  operation. 
The  large  armature  disk  B  is  slit  by  the  solid  punch  C  and 
die  D  and  is  pierced  by  the  inserted  punches  E,  the  center 
hole  being  produced  by  the  separate  punch  F.  It  Is  blanked 
out  from  the  sheet  in  a  separate  operation.  The  field  disk  G 
Is  another  piece  which  is  produced  from  the  same  sheet  as 
the  other  parts  shown  in  this  illustration,  but  It  is  completed 
In  a  separate  operation.  The  portion  of  the  sheet  //  shows 
where  the  disk  O  is  obtained. 

An  armature  disk  set  of  tools  differing  slightly  from  those 
previously  shown  is  illustrated  In  Fig.  12.  These  tools  are 
used  to  produce  the  armature  disk  A  which  is  used  in  a 
5  H.  P.  motor.  The  die  B  Is  one  solid  piece  of  steel  machined 
out  to  the  shape  shown,  while  the  punch  is  partly  of  segment 


Fig.   12.     Five   Horsepower   Armature   Disk   Punch    and 
Die    of   a    Semi-solid    Construction 

construction.  Punches  C  for  producing  the  arms  are  made 
from  three  separate  pieces  of  steel  let  into  the  main  slitting 
punch  D,  which  is  made  from  one  solid  piece  of  steel.  Punch 
E  Is  also  an  Individual  member.  This  armature  disk  is 
blanked  out  in  a  separate  operation. 

Fig.  13  shows  an  armature  disk  set  of  tools  set  up  and  in 
operation  in  a  Toledo  punch  press.     These  tools  are  similar 


Tig.   13.     Solid    Armature    Disk    Punches    and    Dies    in 
Operation — Note    Method    of   saving   Stock 

In  construction  to  those  shown  in  Fig.  10.  They  produce  the 
armature  disk  A,  and  pierce  and  slit  the  field  disk  B,  the 
scrap  being  a  ring  C.  The  field  disk  B  is  cut  out  from  the 
sheet  in  a  separate  operation.  The  sheet  of  stock  has  been 
pulled  out  from  beneath  the  punches  to  show  the  operations 


more   clearly.     This   illustration    shows   the   method    used   to 
reduce  the  scrap  to  a  minimum. 

Life  of  Solid  Armature  Disk  TooIh 
One  remarkable  feature  that  Is  particularly  noteworthy 
about  these  solid  armature  disk  tools,  and  the  steel  used  In 
making  them,  Is  their  long  life  and  the  large  number  of 
blanks  which  can  be  produced  between  grinds.  Fig.  14  shows 
two  die  blanks;  the  one  to  the  right  has  never  been  used  and 


nparison    of   New   and    Old    Armature   Disk   Dies.      The 
Old  Die  has  blanked   1,344,000  Armature  Disks  and  has 
been  ground  down  from  l'|,   to  3/16  inch  in  Thickness 

is  1%  Inch  thick,  whereas  the  one  to  the  left  has  produced 
1,344,000  blanks— 16,480  blanks  between  grinds — has  been 
ground  eighty  times,  and  reduced  from  1%  to  3/16  inch  in 
thickness.  The  solid  punch  also  stands  up  satisfactorily  and 
Is  ground  an  equal  number  of  times.  This  Is  a  rather  unusual 
performance  and  Is  greatly  in  excess  of  what  would  be  ex- 
pected of  the  solid  type  of  punches  and  dies  as  generally  made. 
The  clearance,  as  before  mentioned,  is  only  0.003  Inch  on  a 
side  or  0.006  inch  on  the  diameter  of  the  elongated  holes  In 
the  die.  As  the  blank  always  retains  the  size  of  the  punch 
— the  scrap  being  the  size  of  the  die — the  die  can  be  worn 
down  without  affecting  the  character  of  the  work  produced 
by  it. 

*     •     * 

SPEEDS  FOR  TURNING  UNUSUAL 
MATERIALS 

The  Practical  Engineer  gives  the  following  information  on 
turning  unusual  materials:  Slate,  on  account  of  Its  peculi- 
arly stratified  formation,  Is  rather  dlflacult  to  turn,  but  If 
liandled  carefully,  can  be  machined  In  an  ordinary  lathe.  The 
cutting  speed  should  be  about  the  same  as  for  cast  Iron.  A 
sheet  of  fiber  or  pressed  paper  should  be  Interposed  between 
the  chuck  or  steadyrcst  jaws  and  the  slate,  to  protect  the 
latter.  Slate  rolls  must  not  be  centered  and  run  on  the  tall- 
stock.  A  satisfactory  method  of  supporting  a  slate  roll  having 
journals  at  the  ends  Is  to  bore  a  piece  of  lignum  vltae  to 
receive  the  turned  end  of  the  roll,  and  center  it  for  the  tall- 
stock  spindle.  Rubber  can  be  turned  at  a  peripheral  speed  of 
200  feet  per  minute,  although  it  is  much  easier  to  grind  it 
with  an  abrasive  wheel  that  is  porous  and  soft.  For  cutting 
a  rubber  roll  in  two,  the  ordinary  parting  tool  should  not  be 
used,  but  a  tool  shaped  like  a  knife;  such  a  tool  severs  the 
rubber  without  removing  any  material.  Gutta  percha  can  be 
turned  as  easily  as  wood,  but  the  tools  must  be  sharp  and  a 
good  soap-and-w-ator  lubricant  used.  Copper  can  be  turned 
easily  at  200  feet  per  minute.  When  machining  commutators 
that  Is  the  speed  commonly  used.  Light  cuts  are  taken  with 
a  pointed  tool  and  the  surface  is  finished  with  a  wooden  buff 
lined  with  glass  paper.  This  buff  Is  In  the  form  of  a  90-degree 
segment  and  is  approximately  \%  Inch  thick.  It  is  held 
against  the  commutator  with  the  point  of  an  ordinary  tool 
and  Is  fed  back  and  forth  across  the  surface.  In  this  way 
the  segments  are  gradually  ground  down  until  there  Is  not 
the  slightest  gap  or  break  between  the  copper  segments  and 
the  mica  insulation.  Bath  stone  such  as  Is  used  In  the  con- 
struction of  pillars  for  balconies,  etc.,  can  be  turned  at  150 
feet  per  minute,  and  the  formation  of  ornamental  contours  Is 
quite  easy.  Marble  Is  a  treacherous  material  to  turn.  It 
should  be  cut  with  a  tool  such  as  would  be  used  for  brass,  but 
at  a  speed  suitable  for  cast  Iron.  It  must  be  handled  very 
carefully  to  prevent  flaws  In  the  surface. 
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AUTOMATIC    MACHINERY    FOR 
DANGEROUS  WORK 

Machinery  is  designed  to  function  automatically  in  order 
to  insure  uniformity  of  product  and  to  reduce  the  cost  of 
attendance.  Another  reason  for  designing  automatic  ma- 
chines is  to  save  life  and  limbs.  The  growing  recognition 
of  the  fact — chiefly  due  to  liability  acts — that  employers  must 
bear  the  responsibility  for  accidents  makes  imperative  the 
elimination  of  dangerous  apparatus  v.'herever  possible.  Some 
trades  are  inherently  dangerous,  and  in  these,  simple  auto- 
matic machines  for  performing  the  operations  entailing  risk 
to  workmen  should  effect  a  considerable  reduction  of  yearly 
casualties. 

There  are  operations  in  the  manufacture  of  ammunition 
which  expose  the  workmen  to  danger  of  injury  by  explosion. 
They  might  cost  no  less  if  done  on  automatic  machines, 
because  the  upkeep  of  the  machines  might  wipe  out  the 
saving  of  attendance,  but  the  greater  safety  of  operation 
doubtless  would  make  the  change  profitable  both  from  a 
humanitarian  and  a  monetary  point  of  view. 

Take,  for  example,  the  loading  of  the  cases  for  a  certain 
powerful  explosive  shell  with  cordite.  Holes  in  the  sides 
of  the  case  must  be  provided,  but  on  account  of  the  dif- 
ficulty of  loading  the  cordite  in  cases  having  holes  it  seems 
necessary  to  load  first  and  drill  the  holes  afterward.  Ob- 
viously, this  is  a  very  dangerous  operation.  A  spark  struck 
by  the  drill  when  passing  through  the  wall  into  the  chamber 
is  sure  to  cause  an  explosion  and  probably  the  death  or 
serious  injury  of  the  workman.  Granted  that  the  procedure 
must  be  as  outlined,  it  seems  little  less  than  criminal  not 
to  provide  automatic  drilling  machines  in  bomb-proof  in- 
closures  for  drilling  the  holes.  Such  machines  can  be  readily 
provided  which  would  work  rapidly  and  as  eflBciently  as  hand 
machines.  One  life  saved  by  providing  automatic  drilling  ma- 
chines would  be  worth  all  the  cost  of  the  equipment. 
*     «     * 

BROACHING   ROUND    HOLES 

Broaching  keyways  and  holes  of  other  shapes  than  round 
has  been  practiced  many  years,  but  not  until  the  last  decade 
in  which  automobile  manufacturing  has  developed  so  greatly 
did  broaching  become  a  commercial  practice  of  widely  recog- 
nized importance.  One  of  the  unexpected  applications  of  the 
broaching  machine  is  for  finishing  round  holes.  The  finishing 
of  round  holes  by  broaching  instead  of  by  reaming,  may  seem 


.stniiiKe  to  those  unfanilllar  with  the  conditions  mot  with  In 
alloy  steel  gears,  l)Ut  sonio  alloy  steels  are  extremely  dilllcult 
to  finish  satisfactorily  by  reaming.  The  steel  Is  tough  and  the 
cliips  have  a  tcinh^ncy  to  catch  on  tlio  reamer  l)lad('s  and  score 
circuinfcrontlul  grooves  in  the  hole.  The  cost  of  reamer  up- 
keep when  working  on  alloy  steels  Is  heavy  as  compared  with 
tliat  for  carbon  steel. 

The  broaching  process  applied  to  finishing  round  liolcs  In 
alloy  steel  parts  is  rapid  and  satisfactory.  Not  only  is  the  tool 
upkeep  cost  lower  than  with  roaming  but  the  finish  is  super- 
ior to  that  obtained  by  reaming  unless  extraordinary  care  is 
taken.  An  advantage  of  minor  importance  is  that  the  tool 
markings  appear  longitudinal  instead  of  circumferential.  This 
favors  proper  distribution  of  the  lubricant  and  Insures  smooth 
and  long  wear  of  running  parts. 

*  *     • 

STUDS   VS.  CAP-SCREWS 

An  important  detail  of  steam  and  gas  engines,  air  compres- 
sors, hydraulic  machinery  and  other  fiuid-actuated  mechanisms 
is  the  means  employed  for  holding  cylinder  heads  and  valve 
covers  in  place.  The  choice  of  the  designer  lies  between  studs 
with  nuts  and  cap-screws.  What  are  the  advantages  and  dis- 
advantages of  studs  and  cap-screws? 

Studs  are  preferred  to  cap-screws,  especially  on  heavy  ma- 
chinery for  the  following  reasons:  1.  A  stud  and  nut  can  gen- 
erally be  screwed  tighter  than  a  cap-screw  because  of  better 
alignment,  smoother  threads  and  reduced  effect  of  torsional 
elasticity.  2.  A  stud  and  nut  is  less  likely  to  break  than  a 
cap-screw  when  making  repairs.  In  case  a  nut  is  rusted  fast 
on  a  stud  it  can  be  split  with  a  cold  chisel,  but  a  cap-screw 
"seized"  in  the  casting  is  twisted  off.  This  means  that  the 
broken  part  must  be  drilled  out  and  a  new  cap-screw  provided 
to  take  its  place.  The  loss  of  time  and  extra  labor  incident 
to  breakages  of  cap-screws  are  important  disadvantages  when 
making  repairs.  3.  Covers  secured  with  nuts  and  studs  can 
be  loosened  and  tightened  without  serious  deterioration  of  the 
fastening  means.  The  nuts  on  studs  can  be  loosened  many 
times  without  appreciable  wear  of  the  threads,  but  not  so  with 
cap-screws.  They  soon  wear  the  cast-iron  threads  and  be- 
come loose  and  are  likely  to  strip  after  being  used  a  few  times. 

4.  Studs  have  the  advantage  of  holding  gaskets  in  place  while 
a  cover  is  being  applied.  This  is  an  important  advantage  in 
erecting  when  the  parts  are  heavy  and  applied  with  diflnculty. 

5.  A  stud  made  from  a  round  bar  is  stronger  than  a  cap-screw 
turned  down  from  a  hexagon  bar.  The  latter  uses  the  weakest 
part  of  the  metal  at  and  near  the  center  for  the  body. 

The  Ohio  State  University  department  of  mechanical  en- 
gineering will  make  a  series  of  tests  of  studs  and  cap-screws 
with  the  view  of  determining  all  the  advantages  of  each.  Prof. 
William  T.  Magruder,  head  of  the  mechanical  engineering  de- 
partment, will  be  glad  to  receive  suggestions  for  the  tests  and 
arguments  for  and  against  the  two  types  of  fastenings. 

*  *     * 
ANTIQUATED   TOOL-ROOM  EQUIPMENT 

We  are  sometimes  surprised  to  find  machine  shops  equipped 
with  first-class  tools  in  every  department  but  the  tool-room. 
In  this  important  department  are  old  lathes  and  other  ma- 
chines in  good  condition,  but  of  old  design.  They  did  good 
work,  but  are  too  weak  to  take  heavy  cuts  without  excessive 
vibration  and  springing  out  of  alignment.  The  management 
evidently  believed  that  weak  machines  were  good  enough  for 
toolmakers  because  they  are  seldom  required  to  do  heavy 
work.  This  is  a  mistaken  notion.  There  is  no  reason  why 
a  tool-room  lathe  should  take  three  or  four  cuts  to  reduce  a 
piece  when  lathes  in  the  main  shop  are  doing  the  same  work 
in  two  cuts. 

The  tool-room  should  be  equipped  with  strong,  heavy  ma- 
chines, for  two  very  good  reasons.  First,  in  order  to  prepare 
the  work  quickly  for  the  finishing  operation,  and  second  to 
take  heavy  reduction  cuts  when  required  with  a  minimum  of 
chatter  and  spring.  Toolmaking  is,  in  the  main,  nothing 
more  nor  less  than  regular  machinists'  work  with  a  touch  of 
refinement  in  the  finishing  processes.  Smoother  finish  and 
closer  limits  are  the  rule,  and  they  are  most  efficiently  ob- 
tained on  machines  that  are  sturdy  as  well  as  accurate. 
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STABILITY   OF   THE   MACHINE   TOOL 
BUSINESS 

The  growth  of  the  machine  tool  business  in  the  last  twenty 
years  has  been  unprecedented.  In  1893  there  were  comparatively 
few  American  builders  of  lathes,  planers,  milling  machines, 
boring  mills,  automatic  screw  machines,  drilling  machines, 
shapers.  Blotters  and  other  machines  for  metal  working,  com- 
monly known  as  machine  tools  and  their  accessories.  The 
number  has  increa.sod  to  about  two  hundred  and  the  capital 
invested  has  increa.sod  in  still  greater  ratio.  At  the  beginning 
and  during  this  twenty-year  period  there  have  been  three  dis- 
tinct dull  times,  1893,  1903  and  1907,  but  within  the  period 
the  number  of  failures  of  machine  tool  builders  was  astonish- 
ingly small.  Probably  no  other  industry  consisting  of  so 
many  actively  competing  concerns  building  a  long-lived  prod- 
uct can  show  such  a  record.  The  record  still  holds.  During 
the  present  year,  which  toward  the  close  undeniably  has  been 
a  dull  time  In  the  machine  tool  trade,  there  has  not  been  so 
far  one  serious  failure.  This  fact  speaks  volumes  for  the 
stability  of  the  business  and  the  conservatism  with  which  It 
is  conducted. 

The  last  ten  years  have  been  marked  by  the  development  of 
a  new  vehicle — the  automobile — and  the  past  six  or  seven 
years  by  the  building  of  enormous  plants  for  its  manufacture. 
The  equipping  of  these  plants  with  standard  and  special  ma- 
chine tools  has  created  a  great  market  that  to  a  certain  degree 
was  unhealthy.  It  could  not  last  indefinitely.  With  the  slack- 
ing of  demand  for  the  higher-priced  motor  cars  there  have 
come  several  failures  and  discontinuances  of  automobile  con- 
cerns which  has  resulted  in  throwing  a  considerable  number 
of  second-hand  machine  tools  on  the  market.  These  tools  have 
affected  the  market  for  new  machinery  detrimentally,  of 
course.  Thus,  in  the  automobile  business,  the  machine  tool 
builders  have  had  an  enormous  market  to  supply,  for 
which  a  number  of  concerns  have  perhaps  unwisely  expanded. 
Now  that  the  market  is  restricted  and  a  few  of  the  former 
buyers  are  now  in  a  sense  competitors,  some  hardship  is 
inevitable. 

The  changes  in  the  tariff  naturally  have  caused  a  tighten- 
ing of  purse  strings  until  such  time  as  the  ultimate  effect  can 
be  seen.  German  machine  tool  competition  may  affect  certain 
lines  injuriously  for  a  time,  but  years  will  be  required  for 
the  German  manufacturers  to  obtain  a  firm  foot-hold  in  this 
country.  During  that  time  our  manufacturers  will  be  im- 
proving their  methods  and  product  so  as  to  keep  ahead  of 
foreign  countries.  The  future  is  full  of  promise  with  little 
to  discourage  the  American  machine  tool  builder.  The  de- 
velopment of  American  mechanical  appliances  for  all  sorts  of 
purposes  must  go  on,  and  that  progress  means  unlimited 
demand  for  the  basic  means  of  production,  that  is  for  lathes, 
planers,  drilling  machines,  milling  machines,  grinding  ma- 
chines, automatic  screw  machines,  shapers,  boring  mills,  boring 
machines,  slotters  and  the  special  machine  tools  characteristic 
of  modern  machine  shop  equipment. 


SPEEDS  AND  FEEDS  FOR  COLD 
SAWING  METALS 

The  selection  of  speeds  and  feeds  for  cold  sawing  is  one  of 
the  many  phases  of  machine  shop  practice  which  cannot  be 
regulated  by  fixed  rules.  The  design  and  construction  of  the 
machine  and  saw,  as  well  as  the  grade  of  material  to  be  cut, 
cause  wide  variations  in  both  speed  and  feed.  The  average 
output  or  number  of  pieces  cut  for  each  grinding  of  the  saw 
Is  another  factor  to  be  considered.  One  prominent  manufac- 
turer of  cold  saw  cutting-off  machines  states  that  for  sawing 
0.30  carbon,  open-hearth  machine  steel  bars  5  inches  diameter, 
a  feed  of  1  inch  per  minute  and  a  peripheral  speed  for  the 
saw  of  approximately  45  feet  per  minute  would  be  used.  This 
speed  and  feed  is  regarded  as  economical  when  using  the 
vanadium  steel  high-carbon  blades.  As  an  example  of  this 
rate  of  cutting,  1600  pieces  were  sawed  off  in  one  machine 
with  an  average  output  of  145  pieces  for  one  grinding  of  the 
saw.    For  some  classes  of  work  a  feed  of  2  inches  per  minute 


and  a  speed  of  about  45  feet  Is  employed,  but  under  average 
shop  conditions  a  feed  of  %  Inch  per  minute  Is  considered 
conservative  when  cutting  0.30  open-hearth  steel  with  a  saw 
that  is  in  good  condition. 

When  selecting  speeds  and  feeds.  It  Is  important  to  con- 
sider the  output  for  one  sharpening  of  the  saw.  In  one  shop 
200  pieces  of  special  analysis  steel  and  800  pieces  of  open- 
hearth  steel  (varying  from  3%  to  iV*  Inches  diameter)  were 
cut  at  one  grinding  of  the  saw.  While  it  may  be  feasible  to 
cut  various  grades  of  steel  at  the  rate  of  1000  pieces  with  one 
grinding  of  a  high-speed  steel  saw,  the  experience  of  the  com- 
pany referred  to  is  that  on  high-carbon  tool  steel  and  special 
alloy  steel,  such  as  chrome-nickel,  etc.,  the  best  economy  in 
grinding  the  saw  will  be  obtained  by  using  a  feed  of  about  V, 
inch  per  minute  with  a  surface  speed  for  the  saw  of  approxi- 
mately 30  feet  per  minute.  When  using  the  speed  and  feed 
mentioned,  if  the  saw  averages  100  pieces  per  grinding  the 
output  is  considered  satisfactory.  It  has  been  found  that 
some  of  the  special  analysis  steels  cut  quite  freely  as,  for 
example,  3i/i  per  cent  nickel  steel  which  is  sawed  as  easily 
as  open-hearth  0.30  per  cent  carbon  steel.  On  the  other  hand, 
some  of  the  softer  grades  of  stock,  such  as  open-hearth  ma- 
chine steel  having  about  0.15  per  cent  carbon,  do  not  cut  as 
freely  as  stock  with  a  higher  percentage  of  carbon.  This  is 
because  the  softer  steel  is  inclined  to  roll  up  into  the  throats 
of  the  saw  teeth  and,  if  too  much  heat  is  generated  in  the 
cutting  the  chips  will  fuse  more  or  less  to  the  teeth.  A  good 
deal  of  this  soft  stock,  in  bars  8  inches  diameter,  has  been 
cut  with  a  saw  speed  of  45  feet  per  minute  and  a  feed  of 
about  %  inch  per  minute.  This  rate  of  cutting  is  considered 
the  most  economical  for  the  saw  when  using  vanadium  high- 
carbon  blades.  Some  grades  of  chrome-nickel  stock  seem  to 
cut  quite  freely,  whereas  steel  of  another  make  is  cut  with 
difficulty  and,  in  some  instances,  the  use  of  a  high-speed  steel 
saw  is  necessary.  Moreover,  steel  of  one  make  may  cut  quite 
differently  from  that  of  another  make,  although  the  analysis 
in  both  cases  may  be  the  same;  consequently,  the  speed  and 
feed  that  will  prove  most  economical  must  finally  be  deter- 
mined by  actual  tests.  Of  course  it  will  be  understood  that 
the  size  and  power  of  the  machine  must  also  be  considered. 
As  to  phosphor-bronze,  some  grades  can  be  cut  very  easily 
whereas  some  of  the  bronzes  used  for  gears,  etc.,  are  very  hard 
to  cut  and  the  edge  of  the  saw  is  inclined  to  glaze  over;  hence 
it  is  difficult  to  give  even  a  general  idea  of  the  speeds  and 
feeds. 

Another  well-known  manufacturer  of  cutting-off  machines 
gives  the  following  data  on  the  time  for  cutting  various 
sizes  of  steel  stock:  Eighty-one  pieces  3%  inches  diameter,  2 
hours  27  minutes;  210  pieces,  4  inches  diameter,  7  hours  27 
minutes;  54  pieces,  5  inches  diameter,  2  hours  22  minutes; 
57  pieces,  6  inches  diameter,  2  hours  58  minutes;  684  pieces, 
varying  from  3%  to  6  inches  in  diameter,  26%  hours.  In  the 
last  example,  the  smallest  number  of  pieces  of  the  same  size 
was  2  and  the  largest  210.  The  feed  was  2  inches  per  minute 
and  cutting  speed  48  feet.  The  time  for  cutting  46  pieces  of 
axle  steel  IVi  inches  in  diameter  was  3V4  hours,  the  feed  being 
1%  inch  per  minute.  When  cutting  flat  stock  1%  by  9% 
inches,  several  bars  were  stacked  and  cut  simultaneously,  a 
total  of  246  pieces  being  cut  off  in  1  hour  37  minutes.  The 
material  was  low-carbon  steel,  the  feed  3%  inches  per  minute, 
and  the  cutting  speed  85  feet  per  minute. 

Still  another  concern  gives  time  data  for  various  grades  of 
metal:  Time  for  sawing  steel  forging,  6'^  inches  in  diameter 
containing  0.74  carbon,  1.12  manganese,  0.30  nickel,  lu,  min- 
utes; tool  steel  bar  214  inches  diameter,  4  minutes;  tool  steel 
bar  0.50  per  cent  carbon,  iy,  inches  diameter,  S'i  minutes; 
Krupp  chrome-nickel  steel  bar  i\U  inches  diameter.  5  minutes; 
Krupp  chrome-nickel  steel  bar  6  inches  diameter,  8  to  10 
minutes;  e^i-inch  bar,  0.20  per  cent  carbon,  5  minutes;  6-inch 
bar,  0.30  per  cent  carbon,  4 '4  to  6  minutes;  8-inch  bar  of  high- 
carbon  steel,  13  minutes;  8-inch  diameter  hard  bronze  ingot, 
6  minutes. 

All  these  data  represent  actual  practice  and  are  given  as  a 
general  guide,  although  it  is  necessary,  of  course,  to  make 
considerable  allowance  for  the  design  of  the  saw  as  well  as 
the  size  and  power  of  the  machine. 


362  MACHINERY  January,  1914 

A  STUDY  OF  THE  STUB  TOOTH  SYSTEM  OF  GEARING* 


DETERMINATION  OF  THE  LEWIS  FORMULA  FACTOR  y  FOR  STUB  TOOTH  UEARS 


BY    I.I.OYD 

OwinK  to  the  demand  for  stronger  and  smoother  runninK 
gears  in  machines  where  the  power  transmitted  is  high  and 
the  space  limited,  there  is  now  coming  into  common  use  the 

stub-tooth  system  of 
gearing  in  which 
the  angle  of  obli- 
quity is  increased 
to  twenty  degrees 
and  the  length  of 
the  teeth  decreased 
to  about  eight- 
tenths  that  of  the 
standard  141/2  de- 
gree involute  tooth. 
Accurate  informa- 
tion regarding  the 
strength  of  these 
teeth  is  lacking  and 
it  was  the  purpose 
Df  this  investigation 
to  determine  cor- 
rect values  of  the 
factor     y     in     the 
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Fig.   1. 


Diii.gram   illustrating  Derivation   of   the 
Lewis  Formula 


Lewis  formula  for  the  strength  of  gear  teeth  as  applied 
to  this  system  of  gearing.  The  two  forms  of  stub  teeth 
used  in  this  country — that  recommended  by  the  Fellows  Gear 
Shaper  Co.,  25  Pearl  St.,  Springfield,  Vt,  and  that  recom- 
mended by  the  R.  D.  Nuttall  Co.,  Pittsburg,  Pa.— are  the  ones 
with  which  this  investigation  is  concerned. 

The  Strength  of  Gearing— Lewis  Assumptions 
In   1893,   Mr.   Wilfred   Lewis,   after   making  a  considerable 
study  of  the  subject  of  the  strength  of  gear  teeth,  derived  a 
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perpendicular  to  the  surface  AC  as  shown  in  Fig.  1.  The 
actual  force  /'  was  resolved  into  a  tangential  force  W  and  a 
radial  force  Q.  The  tangential  force  produces  a  bending 
stress  in  the  tooth,  while  the  radial  force  produces  a  uni- 
formly distributed  compressive  stress.  When  the  material 
of  which  the  gears  are  made  is  stronger  in  compression  than 
in  tension,  this  radial  component  is  a  source  of  strength,  but 
when  the  material  is  of  about  the  same  strength  in  tension 
and  compression  it  is  a  source  of  weakness.  For  small 
angles  of  obliciuity  a  this  compression  does  not  amount  to 
more  than  10  per  cent  of  the  total  stress  and  on  this  account 
was  neglected  by  Mr.  Lewis.  The  tangential  force  W  he 
assumed  to  be  equal  to  the  force  transmitted  at  the  pitch 
circle.  This  last  assumption,  although  perhaps  as  much  as 
10   per  cent  in   error   for  small   pinions,  gives  values  of  the 

TABLE  I.  PROPORTIONS  OF  FELLOWS  STUB  TOOTH  GEARS 


Fig.    2.     Diagram  from  Transactions  of  A.  S.  M.  E.  for  1908  showing  Relative 
Ef&ciency  of  Stub  Tooth  and  Standard  Gears 

formula  for  the  safe  load  that  could  be  transmitted  by  a 
gear.  He  was  the  first  investigator  to  take  into  considera- 
tion the  form  of  the  tooth  profile  and  the  fact  that  the  line 
of  action  of  the  pressure  is  always  perpendicular  to  the 
surface.  When  gears  are  cut  accurately,  his  formula  gives 
very  satisfactory  results  and  with  a  few  corrections  for  the 
number  of  teeth  in  contact,  etc.,  it  is  almost  universally 
used  in  gear  design. 

Mr.  Lewis  assumed  that  all  of  the  load  on  the  gear  was 
concentrated  at  the  end  of  one  tooth,  its  line  of  action  being 
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stress  on  the  safe  side  and  so  may  be  considered  accurate 
enough  for  practical  purposes. 

Force  Analysis 
To  obtain  the  weakest  section  of  the  tooth,  Mr.  Lewis  con- 
structed a  parabola  CBF  (Fig.  1)  passing  through  B,  the 
application  point  of  the  tangential  force  W,  and  tangent  to 
the  tooth  profile  at  C  and  F.  This  parabola  encloses  a  canti- 
lever beam  of  uniform  strength  and  it  can  be  readily  seen 
that  the  weakest  section  of  the  tooth  lies  along  CF.  The 
resisting  moment  of  this  section  is: 

SI       8ft' 

= (1) 

C  6 

where  S  =  allowable  fiber  stress; 

/  =  face  width  of  the  gear. 
The  bending  moment  is  Wh,  hence: 


Method   of   laying  out   Gear   Teeth   to  determine   Values   of  x   and  y 

Sft' 


•  For  further  information  on  the  subject  of  stub  tooth  gearing  see  "The 
Stub  Gear-Tooth,"  published  in  Machinery  October,  1911;  "Design  of  Auto- 
mobile Transmission  Gears,"  October,  1910;  "The  Stub  Tooth  Gear,"  April, 
190S;  and   "Calculations  for  Short  Tooth   Gears,"   July,   1907. 

t  Address:     5474  Greenwood  Ave.,   Chicago,   111. 


From  the  geometry  of  the  figure: 
t' 
h  =  — 


(2) 


(3) 
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Then 


W: 


2Sfx 


2x 


■=  SlD'     X 


3  3p' 

where  p'  =  the  circular  pitch. 

2x 

Representing  the  ratio by  the  symbol  y,  we  have: 

3p/ 

W^Sp'fy  (4) 

The  value  y  is  thus  seen  to  be  dependent  upon  the  tooth 

profile  and  the  pitch  of  the  gear.     By  drawing  the  tooth  pro- 


2T  './a  PITCH ''"•""''^        f^^^f^^   \ 


1J  T       12/14  PITCH 


12  T      9/11   PITCH     ''■'*^" 


Fig.  4,     Tooth  Profiles  and  Valuos  of  z  for  Different  Pitches 

flics  for  gears  with  various  numbers  of  teeth,  Mr.  Lewis  was 
able  to  calculate  the  value  of  y  for  the  standard  involute 
system,  and  he  found  that  the  following  equation  very  close- 
ly fitted  the  values  he  obtained. 


material,  greater  strength  can  be  obtained.  The  stub  tooth 
gears  run  smoother  than  gears  with  the  standard  14 1/^  degree 
involute  teeth,  due  to  the  decreased  Impact,  because  for  a 
given  strength  and  length  of  face,  the  pitch  is  smaller  and 
consequently  the  number  of  teeth  in  mesh  Is  greater.  Stub 
tooth  gears  are  almost  universally  used  by  automobile  manu- 
facturers, and  they  report  that  the  action  Is  smoother  and 
the  wear  less  than  with  standard  gears.  Mr.  Norman  Litch- 
field in  the  Transactions  of  the  American  Society  of  Me- 
chanical Engineers  for  1908  reports  that  they  have  given  ex- 
cellent service  on  the  New  York  subway  trains.  Mr.  E.  R. 
Fellows  in  the  same  volume  of  the  Transactions  presents 
the  chart  shown  in  Fig.  2,  which  is  based  on  actual  exper- 
ience. The  curves  apply  to  stub  tooth  and  standard  gears 
with  "shop  efficiency"  plotted  against  "running  quality."  By 
shop  eCBciency  he  means  the  relative  conditions  under  which 
the  gears  operate  and  that  100  per  cent  would  only  be  attained 
under  laboratory  conditions,  90  per  cent  representing  first- 
class  commercial  conditions  and  70  per  cent  the  common 
conditions  in  an  average  shop.  By  running  quality  is  meant 
the  relative  noiselessness  of  the  gears,  100  per  cent  signifying 
absolutely  noiseless  operation  and  90  per  cent  the  best  condi- 
tion actually  obtainable.  The  curves  show  that  under  the 
very  best  conditions  the  two  gears  operate  about  equally 
well,  but  under  average  commercial  conditions,  the  stub 
tooth  gear  is  decidedly  superior. 

Forms  of  the  Stub  Tooth  System 
In  this  country,  there  are  two  forms  of  the  stub  tooth 
system  in  common  use,  both  using  an  angle  of  obliquity  of 
20  degrees,  but  differing  in  the  length  of  the  addendum.  The 
older  of  these  is  that  recommended  by  the  Fellows  Gear 
Shaper  Co.  In  which  the  pitch  is  designated  by  two  numbers 
written  as  a  fraction,  the  numerator  of  which  represents  the 
diametral  pitch  and  the  denominator  the  diametral  pitch  of 


y 


(5) 


in  which  y^  =  the  value  of  y  for 
rack   teeth ; 

a  =  constant  depending  upon 
angle  of  obliquity; 

n  =  number  of  teeth  in  gear. 
A  mathematical  analysis  of  a 
rack  tooth  outline  shows  that  the 
value  of  j/r  is  given  by  the  follow- 
ing equation: 


2/r  =  0.12T:^^) 


\  0.728       7 


(6) 


in  which  t  =  thickness  of  tooth  at 
pitch  line; 
z  =  addendum; 
p  =  diametral  pitch. 

Stub  Tooth  Systems 

To  meet  the  demand  for  gear 
teeth  that  are  stronger  than  the 
standard  141,^  degree  involute,  va- 
rious methods  of  increasing  their 
strength  may  be  resorted  to.  Two 
of  these  methods  are  as  follows: 
(1)  shortening  the  addendum  and 
keeping  the  standard  angle  of  ob- 
liquity; and  (2)  increasing  the 
angle  of  obliquity  and  preserving 
the  standard  height  of  the  tooth. 
The  stub  tooth  system  is  a  combi- 
nation of  these  two  methods,  in 
which  the  height  of  the  tooth  is 
decreased  to  about  0.8  the  standard 
height  and  the  angle  of  obliquity 
increased  to  20  degrees. 

The  chief  advantage  of  this  system  is  that  the  teeth  will 
transmit  greater  loads,  and  this  fact  Is  taken  advantage  of 
in  the  construction  of  machine  tools,  hoisting  machinery  and 
automobiles,   because   with   the   same  quality   and  amount  of 
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Diagram  showing  Values  of  a    -^   n  raised   to   mth   power   from   which   Values   of 
raised  to  mth  power  and  Factor  y  aro  derived  for  the  6/8  Pitch  Gear 


a  standard  gear  having  the  same  addendum.  Thus  in  the  4/5 
pitch,  the  gear  would  have  a  diametral  pitch  of  four  and  an 
addendum  the  same  as  on  a  standard  gear  of  five  pitch, 
i.  e.,  1/5  of  an  Inch.    Table  I  gives  the  proportions  of  the  Fel- 
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lows  stub  tooth  Ki'iii-s.  The  other  nystem  was  originated  by 
Mr.  C.  11.  Logue  of  the  R.  D.  Nuttall  Co.,  and  ho  uses  an 
addendum  onuul  to  O.l-'f)  of  the  circular  pitch  and  a  dcdenduni 
of  0.30  of  the  circular  pitch.  In  the  Fellows  system  the  ratio 
of  the  addcniUiin  to  the  circular  pitch  varies  from  0.228  to 
0.272,  and  in  ord^r  to  make  his  system  uniform,  Mr.  Logue 
took  a  mean  value  of  0.25. 

Determination  of  the  StroUKth  Fiictor  and  Method  of 
DnvwiuK-  Profilea 

In  order  to  determine  the  value  of  y  for  a  certain  gear  of 
a  given  pitch,  it  is  necessary  to  lay  out  a  tooth  to  some  mag- 
nified scale  in  the  same  manner  that  Mr.  Lewis  did  (illus- 
trated by  Fig.  1)  measure  the  distance  x  and  compute  y. 
In  this  investigation,  this  has  been  done  for  a  great  many 
pitches,  using  a  scale  of  10  to  1,  except  for  the  large  pitches 
where  tlie  drawings  would  become  too  large.     For  pitches  5/7 

TABLE  II.     VALUES  OP  a,  AND  m 


conKldcrcd  best  to  use  live  points  and  draw  an  average  line 
through  them  instead  of  drawing  a  line  through  just  two 
(Iclcriiiiiird  points. 

a  a 

It  was  round  that  instead  of  the  function  being  —  it  was  — 

n  n"' 

lor  stub  tooth  gears  with  the  slope  of  the  line,  i.  c,  the  value 
of  7)1,  lying  between  0.72  and  0.93.  Values  of  «  and  m  are 
given  in  Table  II. 

The  values  of  y  in  Table  III  were  then  obtained  by  simply 


subtracting  tli(>  valu(!  of 


■obtained  by  means  of  the  proper 


//'" 


0.505 
0.760 


0.535 

0 .  800 


0.605   0.760 


0.680   0.490   0.540 


,,        Nuttall    ij!'","'^'"''' 

n       I  System,  f-'l'-'K^^ 

Involute 


<liart  from  lyr.     If  this  method  of  plotting  had  not  been  used, 
it  would  have  been  necessary  to  lay  out  gears  with  from  12  to 
200  teeth  and  measure  x  on  each  drawing,  a  task  which  would 
have  taken  five  or  six  times  as  long  to  do. 
Conclusions 
One  of  the  interesting  facts  that  came  out  in  this 
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investigation  was  that  the   function — as  given  by 


n 


and  6/8  a  scale  of  8  to  1  was  used  and  for  4/5  pitch  a  scale  of 
6  to  1.  Fig.  3  illustrates  the  method  of  laying  out  the  teeth. 
Before  laying  out  the  teeth  the  profile  of  the  cutter  tooth  was 
drawn  on  tracing  paper  with  the  addendum  equal  to  the 
dedendum  of  the  stub  tooth  gear,  and  the  diameter  equal  to 
that  of  a  24-tooth  gear.  The  gear  cutter  was  taken  this  size 
on  the  recommendation  of  the  Fellows  Gear  Shaper  Co.  The 
tooth  profiles  of  gears  with  various  numbers  of  teeth  were 
then  drawn  accurately  on  tracing  paper,  with  the  face  from 
the  base  circle  out  a  true  involute  and  the  flank  and  fillet 
generated  by  the  point  of  the  cutter  tooth,  as  the  pitch  cir- 
cles of  the  gear  and  cutter  were  rolled  together. 

Having  thus  obtained  the  profile,  the  action  line  AB 
(Fig.  3)  of  the  force  at  the  end  of  the  tooth  was  drawn  nor- 
mal to  the  involute,  i.  e.,  at  20  degrees  to  the  vertical.  In 
order  to  get  the  parabola  BCF  passing  through  B  and  tangent 
to  the  profile,  a  considerable  number  of  parabolas,  differing 
but  slightly  from  each  other,  were  drawn  on  cards,  so  that 
they  could  be  slipped  in  under  the  tracing  paper  and  adjusted 
to  enable  the  point  of  tangency  C  to  be  determined.  The  line 
BC  was  then  drawn  and  CD  and  GE  drawn  perpendicular  to 
BC  and  BD,  respectively.  The  length  x  was  measured  as  ac- 
curately as  possible  with  a  Starrett  steel  scale  and  the  value 
of  y  computed.  Two  or  more  profiles  of  the  same  tooth  were 
sometimes  drawn  and  it  was  found  that  the  values  of  x 
usually  checked  within  1  or  2  per  cent.  Fig.  4  shows  the 
tooth  profiles  and  values  of  x  for  various  pitches. 
Method  oi  Plotting 

We  have  already  determined  an  exact  method  of  computing 
2/r  in  Equation    (5) : 


y 


■V' 


If  any  method  could  be  found  for  obtaining  the  value  of  — , 

n 
the   problem  of   determining   the  value   of  y  would   be  very 
simple.    The  use  of  logarithmic  cross-section  paper  makes  the 
plotting  of  all  such  functions  as  y  =  ftaj"  very  simple,  because 
the  curve  becomes  a  straight  line  with  a  slope  a.    In  Equation 


Lewis  does  not  apply  to  stub  tooth  gears,  and 
that  a  function  of  this  nature  to  be  correct 
should  Lave  an  exponent  other  than  unity  in 
the  denominator.  In  view  of  this  discovery,  it  was  thought 
strange    that    for    standard    teeth    this    exponent    should    be 

a 
exactly  unity  and  the  function  be  — ,  or  as  Lewis  gives  it  for 


TABLE  III.     VALUES  OP  y  IN  LEViTIS  FORMULA  FOR  STUB 
TOOTH  GEARS 


No.  of 
Teeth  , 


Fellow's  System 


12 
13 
14 

15 

16 

17 

18 

19 

20 

21 

22 

2i 

24 

25 

26 

27 

28 

29 

30 

32 

35 

37 

40 

45 

50 

55 

60 

70 

80 
100 
1.50 
200 
Rack 


0.096 
0.101 
0.105 
0.108 
0.111 
0.114 
0.117 
0.119 
0.121 
0.123 
0.125 
0.126 
0.128 
0.129 
0.130 
0.132 
0.133 
0.134 
0.135 
0.137 
0.139 
0.140 
0.142 
0.145 
0.147 
0.149 
0.150 
0.153 
0.155 
0.158 
0.162 
0.164 
0.173 


0.111 
0.115 
0.119 
0.123 
0.126 
0.129 
0.131 
0.133 
0.135 
0.137 
0.139 
0.141 
0.142 
0.143 
0.145 
0.146 
0.147 
0.148 
0.149 
0.150 
0.153 
0.154 
0.156 
0.159 
0.161 
0.163 
0.164 
0.166 
0.168 
0.171 
0.174 
0.176 
0.184 


0.102 
0.107 
0.112 
0.115 
0.119 
0.122 
0.124 
0.127 
0.129 
0.131 
0.133 
0.134 
0.136 
0.137 
0.139 
0.140 
0.141 
0.142 
0.143 
0.145 
0.147 
0.149 
0.151 
0.154 
0.156 
0.157 
0.159 
0.161 
0.163 
0.166 
0.170 
0.172 
0.179 


Nuttall 
System 


0.100  0.096  0.100  0.093  0.092 
0.106  0.101;0. 104  0.098  0.096 
0.111  0.106  0.108:0.102,  0.100 
0.115  0.1100.111  0.105' 0.103 


0.118 
0.121 
0.124 
0.127 
0.129 
0.131 
0.133 
0.135 
0.136 
0.138 
0.139 
0.140 
0.141 


0.113|0.114i0. 109  0.106 
0.116  0.116,0.111  0.109 
0.119  0.119  0.114  0  111 
0. 122  0.121|0. 116  0.113 
0.1240.1230.118  0.115 
0.126l0. 1250. 120l0. 117 
0.12810.1260.122  0.118 


0.1290.1280.123 
0.131  0.1290.135 
0.133  0.130,0.126 
0.134  0.132,0.128 
0.135  0.1330.129 
0.136  0.134^0, 130 
0.143[0.137  0.1350.131 
0.144!0.138  0.136J0.132 
0.146,0.140  0.1370.134 
0.148!0.143!0. 1390. 136 
0.149  0.144i0. 14110. 138 


0.120 
0.121 
0.123 
0.134 
0.125 
0  126 
0.127 
0.128 
0.130 
0.132 
0.133 
0.135 
0.138 


0.151  0.146  0.142  0.140 
0.154  0.149  O.I45I0. 142 
0.156  0.15l|0. 147, 0.144,  0.140 
0.158  0.152  0.149  0.146  0.141 
0.159  0.154  0.150'0.148i  0.143 
0.161  0. 156|0. 152,0. 150|  0.145 
0.163  0.158  0.154  0.152  0.147 
0.1660.160  0.15610.154' 0.150 
0.169  0.164  0.160  0.158  0.154 
0.171  0.166  0.162'0. 160' 0.156 
0. 17610. 172,0. 170|0. 168  0.166 


0.099 
0.103 
0  108 
0.111 
0.115 
0.117 
0.120 
0  123 
0.125 
0.127 
0.128 
0.130 
0.131 
0  133 
0.134 
0.136 
0.137 
0,138 
0  139 
0.141 
0.143 
0.145 
0.146 
0.149 
0.151 
0.153 
0.154 
0,157 
0.159 
0.161 
0.165 
0.167 
0.175 


Machinery 


(5) 


is  a   function   of  the   same   character,   and   when   so 


plotted  for  different  values  of  n,  it  should  give  a  straight 
line  with  a  slope  of — 1.  Advantage  was  taken  of  this  pe- 
culiar property  of  logarithmic  paper  by  first  carefully  com- 
puting y  and  j/r  for  five  different  gears  for  each  pitch,  and 


then  plotting  the  corresponding  values  of 


Due  to  unavoid- 


able errors  in  calculating  y,  the  points  did  not  all  lie  exactly 
In  a  straight  line,  but  somewhat  as  shown  in  Fig.  5,  which 


gives  values  of- 


■  for   the   6/8   pitch   teeth,   and    so   it   was 


20  degree  involute  teeth 


0.912 


Consequently  Lewis'  values 


of  — ,  derived  from  his  values  of  y,  were  plotted  and  it  was 
n 

0.54 


found  that  the  function  really  is 
0.912 


but  as  the  function 


is  so  much  simpler  to  calculate,  and  is  correct  within 

n 
5  per  cent,  one  might  be  justified  in  using  it. 

Owing  to  the  varying  ratio  of  the  addendum  to  the  circular 
pitch  in  the  Fellows  system,  the  values  of  y  are  different  for 
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each  pitch,  but  in  tiie  Nuttall  system  this  ratio  Is  constant,  y 
being  the  same  for  all  pitches.  The  values  of  y  in  Table  III 
indicate  that  stub  tooth  pinions  with  less  than  25  teeth  are 
about  25  per  cent  stronger  than  the  standard  20  degree 
involute  and  40  per  cent  stronger  than  the  standard  14Vi 
degree  involute.  For  larger  gears  the  difference  is  in  favor 
of  the  stub  tooth  but  is  not  quite  so  marked. 

A  table  of  the  values  of  y  for  the  Fellows  stub  tooth  gears 
appeared  in  M.xchi.nery  for  October,  1910,  computed  by  Mr. 
M.  Terry.  They  were  derived  from  Lewis'  values  for  the  20 
degree  involute  tooth  by  multiplying  them  by  the  ratio  of 
the  addendum  of  the  standard  gear  to  that  of  the  stub  tooth 
gear.  His  assumptions,  which  at  first  glance  seem  to  be 
fairly  reasonable,  are  altogether  unwarranted  when  the 
original  method  of  finding  the  weakest  section  of  the  tooth 
and  computing  y  is  considered.  Mr.  Terry's  values  are  en- 
tirely too  high  for  every  gear  except  the  12-tooth  pinions, 
the  values  for  the  larger  gears  being  as  much  as  10  per  cent 
to  15  per  cent  too  large.  The  chance  for  error  in  determin- 
ing the  distance  x  would  seem  to  be  considerable,  since  the 
fillet  must  be  generated  by  rolling  the  pitch  circles  of  two 
gears  together,  and  the  point  of  tangency  of  the  parabola 
determined  by  a  somewhat  approximate  method;  but  as  a 
matter  of  fact,  when  two  or  more  lay-outs  were  made  of  the 
some  tooth,  the  values  checked  very  closely. 
*     *     * 

DIAMETER   INDICATOR   STOP   FOR 
TURRET  LATHES 

The  usual  practice  followed  in  producing  duplicate  formed 
work  in  a  turret  lathe  is  to  control  the  movement  of  the  cross, 
slide  by  a  stop  and  thus  hold  the  work  to  the  required  diam- 
eter. An  experienced  operator  with  an  ordinary  cross-slide 
stop  can  hold  the  work  to  within  0.0005  inch  plus  or  minus 
limits  on  the  diameter,  but  when  an  inexperienced  operator  is 


Fig.   1.     Diameter   Indicator    Stop    for    Turret    Lathes 

put  to  work  on  a  turret  lathe,  these  limits  are  rather  close. 
It  takes  some  time  for  the  inexperienced  operator  to  get  just 
the  right  feel  on  the  screw  of  the  slide. 

In  order  to  eliminate  defective  work,  the  Mall-om-eter  Co., 
Detroit,  Mich.,  has  worked  out  an  ingenious  device  which  has 
been  applied  to  all  its  turret  lathes.  The  device  shown  in 
Figs.  1  and  2  comprises  a  steel  plate  A  which  is  fastened  by 
cap-screws  to  the  cross-slide  and  consequently  moves  with  it. 
This  plate  carries  an  indicator  needle  B  and  an  adjustable 
datum  plate  C.  the  latter  being  held  in  place  by  a  thumb-screw 
shown  in  Fig.  2.  The  lower  end  of  the  indicator  needle  B, 
which   is   bent   at   right   angles,   passes   through   the   plate   A 


and  is  beveled  to  an  angle  of  about  forty-five  degrees  in  a 
vertical  plane.  Working  against  this  vertical  beveled  face 
of  the  indicator  needle  is  a  fulcrumcd  lever  D  mounted  on  a 
bracket  fastened  to  the  plate.  The  lever  is  kept  in  contact 
with  the  tapered  end  of  the  indicator  needle  by  a  coil  spring  /; 
and  is  operated  by  an  adjustable  stop  F,  which  is  held  In  a 
bracket  fastened  to  the  face  of  the  cross-slide  carriage. 

When  in  operation  the  forming  tool  is  advanced  toward  the 
work  and  fed   in   to  the  {-urn  ct  d«ptli,  the  lever  />  Is  brought 


Fig.  2.     Rear  View  of  Diameter  Indicator  Stop 
showing   how   it    is   operated 

in  contact  with  the  stop  F,  transmitting  a  movement  to  the 
needle  B  which  moves  across  the  face  of  the  plate  indicating 
when  the  correct  diameter  is  reached.  The  movement  of  the 
indicator  is  worked  out  on  a  ratio  of  about  10  to  1,  and  as  a 
rule  where  extremely  accurate  work  is  required  (no  limit  of 
variation  being  allowed)  only  one  line  is  provided  on  the 
adjustable  datum  plate. 

The  machine  is  sot  up  for  any  particular  job  by  the  foreman 
of  the  department  and  then  all  the  operator  has  to  do  is  to 
bring  the  cross-slide  forward  until  the  indicator  points  to  the 
mark  indicating  the  correct  diameter.  With  this  arrange- 
ment it  is  easily  possible  for  an  inexperienced  operator  to 
hold  the  work  within  limits  of  0.0005  inch,  plus  or  minus, 
and  without  any  difficulty  at  all,  keep  within  a  variation  of 
0.001  inch.  As  soon  as  the  tool  becomes  dull,  which  would 
mean  that  the  work  would  be  made  larger  in  diameter,  this 
condition  is  easily  noted  by  the  finish  left  on  the  work.  The 
tool  is  then  taken  out,  sharpened  and  the  indicator  reset. 
While  it  would  appear  that  the  machine  could  not  be  operated 
as  quickly  with  the  indicator  needle  as  with  the  ordinary 
cross-slide  stop,  this  is  not  the  fact  in  actual  practice,  especi- 
ally where  accurate  work  is  demanded.  When  nearing  the 
correct  diameter,  with  the  ordinary  cross-slide  stop  the  opera- 
tor has  to  cut  slowly  so  as  not  to  put  any  unnecessary  strain 
on  the  slide;  while  with  the  indicator  stop  the  slide  can  be 
brought  forward  at  an  even  rate  until  the  needle  points  to 
the  predetermined  point.  It  is  therefore  evident  that  as  far 
as  rapidity  of  operation  is  concerned,  this  device  does  not 
retard  production.  D.  T.  H. 

*     *     • 

As  a  general  rule,  It  seems  that  there  Is  too  much  archi- 
tecture and  too  little  utility  about  many  of  our  public  build- 
ings, and  too  much  utility  and  too  little  architecture  about 
most  of  our  factories. 
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ETHICS  OF  CONTRIBUTING  TO  THE  TECHNICAL  PRESS 


SOME  OPINIONS  OK  READERS  ON  THE  RELATIONS  OP 

The  article  In  the  November  number  on  "Ethics  of  Con- 
tributing to  the  Tcclinical  Press"  brought  out  several  interest- 
ing contributions.  The  opinions  of  the  different  writers  may 
be  summarized  as  follows 

An  employe  is  not  justified  in  puhJishing  pate7itable  ideas, 
but  it  is  not  wrong  to  describe  general  manufacturing  methods 
— publicity  would  show  p7-ogrcssivcncss  of  firm.  J.  L. 

Before  making  public  manufacturing  methods,  an  employe 
should  have  an  agreement  with  his  employer,  provided  the 
methods  are  special  and  only  used  in  that  particular  plant. 
Workmen  should  7iot  be  barred  from,  describing  general 
methods.  Other  things  being  equal,  the  man  who  can  express 
his  ideas  in  turiting  is  more  valuable  to  his  employer.    W.  R.  H. 

When  an  employe  designs  improved  apparatus  for  an  em- 
ployer, or  offers  a  valuable  suggestion,  he  should  ask  permis- 
sion to  publish,   even  though  no  compensation  has  been  re- 


EMPLOYERS  AND  EMPLOYES  REQARDINO  PUBLICITY 

ceived.     If  the  suggestion  or  improvement  is  ignored  by  firm, 
employe  has  moral  right  to  make  public.  W.  C.  B. 

The  right  of  an  employe  to  describe  manufacturing  methods 
in  the  technical  press  depends  largely  upon  the  value  of  the 
methods.  Nothing  should  be  published  that  would  be  objec- 
tionable lo  employer.  The  employe  should  be  competent  to 
exercise  his  own  judgment  as  to  value  of  methods.      N.  G.  N. 

This  is  not  so  much  a  question  of  ethics  as  of  the  attitude 
of  executives.  If  the  article  deals  with  developments  of  firm, 
the  attitude  of  those  in  charge  should  be  ascertained;  if  it 
does  not,  the  employer  has  no  moral  right  to  interfere.  The 
liberal-minded  employer  knows  that  the  subordinate  who 
writes  articles  is  not  only  interested  in  his  work,  but  is  train- 
ing himself  to  think  clearly  and  express  his  ideas  accurately. 

J.  S.  M. 


The  article  by  Mr.  Brickner  in  the  November  number  of 
Machinery  is  no  doubt  interesting  to  many  who  have  contrib- 
uted to  the  technical  press.  Of  course,  an  employe  who  worked 
on  certain  machinery  where  patentable  ideas  were  being 
developed,  would  not  be  justified  in  giving  out  any  informa- 
tion. He  would  be  expected,  as  a  part  of  his  work,  to  keep 
in  confidence  these  improvements.  As  far  as  general  work  is 
concerned,  it  does  not  seem  that  an  employe  would  be  doing 
wrong  to  write  articles  describing  methods  of  manufacture 
and  improved  tools  used.  The  value  to  the  employer  of  the 
methods,  tools,  etc.,  would  not  be  Impaired  by  publication,  but 
publicity  would  rather  reflect  the  efiBciency  and  progresslve- 
ness  of  the  firm.  The  employer  may  say  that  the  articles 
would  give  his  competitors  an  opportunity  to  apply  the  ideas 
developed  with  his  money  to  their  own  work.  This  argu- 
ment, however,  would  not  hold  good,  because  workmen  going 
from  shop  to  shop  to  work  would  prevent  methods  from  being 
kept  private.  A  certain  class  of  work  for  which  an  employer 
may  have  spent  considerable  time  and  money  in  designing 
up-to-date  tools,  may  be  handled  In  another  shop  In  "different 
ways  with  just  as  efficient  results  as  to  accuracy  and  rapid 
production.  The  question  of  an  employe  withholding  ideas 
from  an  employer  would  seem  to  depend  upon  the  nature  of 
the  improvements.  If  they  were  of  a  different  nature  than 
his  regular  work,  the  ideas  would,  without  doubt,  be  his  own 
property.  If  his  improvements  applied  directly  to  the  ma- 
chinery on  which  he  worked,  it  would  seem  that  his  efforts 
were  due  largely  to  the  experience  and  study  of  his  special 
work.  In  this  case,  it  would  appear  that  the  just  thing  to  do 
would  be  to  offer  his  ideas  to  his  employer  who  should  rec- 
ognize his  loyalty  and  ability  in  a  substantial  way.  If  an 
employer  did  not  do  this,  his  employes  would  have  no  in- 
centive for  developing  anything  of  value. 

Camden,  N.  J.  John   Leafstrom 


In  his  communication  on  the  "Ethics  of  Contributing  to  the 
Technical  Press,"  In  the  November  number,  Mr.  A.  J.  Brickner 
is  undoubtedly  right  In  assuming  that  many  writers  are  fre- 
quently In  doubt  as  to  just  what  they  are  privileged  to  write 
for  publication. 

The  question,  as  Mr.  Brickner  says,  is  a  moral  rather  than 
a  legal  one,  but  this  fact  in  itself  is  of  slight  importance,  for 
an  employer  has  it  in  his  power  to  make  it  exceedingly  un- 
pleasant, to  say  the  least,  for  the  employe  who  acts  in  op- 
position to  his  rules  or  wishes,  without  the  assistance  of  the 
law. 

It  is  safe  to  assume  that  no  contributor  cares  to  antagonize 
his  employer  in  any  way.  This  being  the  case,  it  would  seem 
best  in  all  instances  for  the  employe.  If  he  does  not  thoroughly 
understand  his  employer's  views  in  the  matter,  to  "sound" 
him  and  come  to  some  mutually  satisfactory  agreement,  before 
undertaking  to  make  public  methods  or  processes  of  manu- 
facture peculiar  to  his  employer's  establishment.  It  makes 
no  difference  by  whom  the  methods  or  processes  were  devised; 


if  they  are  a  part  of  the  manufacturing  system  of  this  par- 
ticular employer,  they  belong  to  him  and  he  alone  has  the  right 
to  publish  them  or  to  permit  them  to  be  published. 

If  the  employe  designs  a  tool,  a  fixture,  die,  or  a  special 
machine  to  perform  a  certain  operation  on  his  employer's 
product,  any  new  idea  incorporated  in  the  tool  is  universally 
considered  the  employer's.  As  a  rule,  a  workman  is 
asked  to  sign  an  agreement  to  that  effect  before  he  is  em- 
ployed, in  many  manufacturing  establishments.  This  does  not 
mean  that  an  employe  is  not  privileged  to  write  for  publication 
what  he  pleases  when  the  subject  has  no  exclusive  relation  to 
his  employer's  plant  or  product.  He  would  be  a  narrow- 
minded  manufacturer,  indeed,  who  would,  on  general  prin- 
ciples, deny  an  employe  the  right  to  contribute  to  the  technical 
press.  The  workman  who  is  not  only  inventive  and  original 
but  who  can  express  his  ideas  in  writing,  is  a  more  valuable 
man,  other  things  being  equal,  than  the  man  who  cannot,  and 
writing  for  the  technical  press  is  of  great  value  in  helping  a 
man  to  express  his  thoughts  clearly. 

If  an  employe  has  original  ideas  or  knows  of  methods  in 
use  in  more  than  one  establishment  which  have  not  been  de- 
scribed, he  has  as  much  right  to  make  them  public  as  he 
would  have  to  publish  his  personal  views  in  a  local  news- 
paper. In  other  words,  if  the  idea  is  wholly  his,  or  belongs 
to  no  one  in  particular,  there  can  be  no  question  at  all  in  the 
matter,  either  legal  or  moral.  If  the  employe,  in  the  course  of 
his  work,  applies  some  device  or  idea  of  his  own  to  a  machine 
or  process  of  his  employer's  and  if  the  same  device  or  idea 
could  be  applied  generally  to  similar  machines  or  processes 
and  does  not  have  any  particular  relation  to  the  employer's 
plant,  then  the  employe  might  consider  himself  free  to  write 
on  the  subject.  Still,  as  previously  remarked,  if  there  is 
the  slightest  doubt  on  the  contributor's  part  as  to  his  em- 
ployer's attitude  on  the  subject  of  contributing,  the  wise 
course  naturally  would  be  to  settle  the  doubt  before  It  Is  too 
late. 

Rochester,  N.  Y.  W.  R.  Humelbaugh 


When  an  employe  makes  a  suggestion,  or  designs  an  im- 
proved apparatus  for  a  manufacturer,  even  though  no  material 
compensation  has  been  received  by  the  person  making  the 
suggestion  or  design,  it  is  advisable  to  ask  permission  to 
submit  it  for  publication.  If  no  compensation  has  been  given, 
permission  to  publish  would  probably  be  granted,  but  if  a 
firm  accepts  a  suggestion  or  design  and  pays  something  for 
it,  then  the  one  making  the  suggestion  has  no  right  to  submit 
it  for  publication  or  even  ask  such  a  privilege,  as  it  is  then 
the  firm's  property.  Again,  suppose  John  Henry  makes  a  sug- 
gestion and  it  is  not  accepted  or  is  totally  Ignored  (this  has 
been  done  by  the  officials  of  some  concerns),  although  John 
knows  it  to  be  a  big  improvement  over  the  method  in  use; 
then  he  has  a  moral  right  to  publish  the  information  and 
Blank  &  Co.  have  no  "kick." 
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The  writer  would  like  to  narrate  an  Incident  which  occurred 
in  a  place  where  he  was  once  employed.  John  Henry  was  a 
young  draftsman,  who  got  the  writing  "bee  in  his  bonnet"  and 
started  out  to  write  up  the  whole  equipment  of  the  shop.  Early 
in  the  game  one  of  hi.s  articles  came  under  the  superintend- 
ent's notice,  whereupon  John  received  a  summons  to  his  sanc- 
tum, where  he  received  a  lecture  and  advice.  On  another 
occasion,  John  wrote  an  article  by  permission  of  the  superin- 
tendent, which  came  under  the  president's  notice.  The  article 
was  of  an  unimportant  nature  and  John  told  the  head  of  the 
firm  that  he  had  permission  to  write  it  and  wanted  to  know 
what  harm  had  been  done.  The  president  remarked  that  he 
did  not  believe  in  the  "education  of  the  masses."  This  gives 
an  idea  of  the  sentiment  of  at  least  one  firm  in  regard  to 
writing  for  the  technical  press.  As  a  rule,  the  officials  of  con- 
cerns do  not  like  to  have  anything  pertaining  to  the  equip- 
ment published,  even  though  it  is  generally  known. 

New  Britain,  Conn.  W.  C.  Betz 


Concerning  A.  J.  Brickner's  queries  in  the  November  num- 
ber, the  writer  has  made  it  a  point  to  contribute  nothing  that, 
in  his  opinion,  an  employer  might  find  objectionable  or  harm- 
ful. Permission  of  my  superiors  to  make  "kinks"  public  Is 
rarely  requested,  on  the  grounds  that  in  my  regular  everyday 
work  I  am  given  credit  for  being  able  to  exercise  judgment  in 
the  company's  interests  and,  therefore,  am  certainly  compe- 
tent to  use  that  same  judgment  in  matters  that  are  less  diffi- 
cult to  decide. 

Much  depends  upon  the  value  of  the  method  to  the  employer. 
For  example,  my  company  makes  use  of  a  process  of  machin- 
ing that  no  one  else,  to  my  knowledge,  uses.  The  method  is 
quicker,  more  economical,  and  more  accurate  than  the  usual 
methods,  yet  the  company  is  not  keeping  it  in  strict  secrecy. 
We  are  simply  given  to  understand  that  the  method  is  "new" 
and  that  it  is  one  of  the  reasons  why  the  company  is  able  to 
maintain  its  present  good  scale  of  wages.  Would  I  write  a 
description  of  this  process  for  the  technical  press?  No,  I  did 
not  have  a  hand  in  its  development.  We  give  our  chief  en- 
gineer credit  for  the  method,  and  I  feel  that  if  anyone  has  a 
right  to  make  it  public  he  has.  As  the  company  is  honest  and 
square,  the  employes  should  be  just  as  honest  and  square  in 
return.  The  company  and  the  chief  engineer  would  have  good 
grounds  for  objecting  to  the  exploitation  of  this  process,  al- 
though, in  my  opinion,  competitors  would  be  rather  slow  to 
adopt  it  because  of  the  expense  that  would  necessarily  be 
entailed  in  changing  from  old  to  new  methods. 

An  associate  once  described  a  manufacturing  method  in 
detail,  giving  cost  figures,  test  data,  and  every  point  of  im- 
portance. He  had  first  obtained  his  employer's  permission. 
A  competitor  read  the  article,  was  naturally  much  interested, 
and  managed  to  secure  an  interview  with  my  friend.  He 
seemed  much  surprised  that  his  competitor  would  consent  to 
the  publication  of  matter  of  such  seemingly  vital  importance. 
As  it  happened,  however,  the  manufacturing  costs  of  the  two 
companies  were  about  the  same,  so  the  only  thing  they  had 
to  fear  was  the  small  competitor  who  might  be  able  to  under- 
sell the  larger  concerns  by  getting  a  line  on  costs  through 
such  publicity.  The  second  large  competitor  sent  a  verbal 
message  through  my  associate  to  the  first  competitor,  to  the 
effect  that  he  "admired  his  nerve,"  but  believed  it  better  policy 
to  keep  certain  things  under  cover,  especially  costs.  Both  of 
these  companies  are  still  the  largest  in  their  line  of  manu- 
facture. 

Another  friend  recently  described  an  improved  method  for 
tabulating  and  plotting  data,  and  in  the  article  he  gave  credit 
to  no  one  but  himself,  incidentally  mentioning  the  fact  that  a 
large  corporation  was  using  the  system  with  success.  Be- 
cause he  did  not  ask  permission  and  give  his  superiors  due 
credit,  he  was  rather  severely  censured,  but  it  was  admitted 
that  the  publication  of  the  article  would  do  the  company  no 
harm  and  perhaps  would  be  beneficial  to  other  companies  that 
might  be  looking  for  more  efficient  tabulating  and  plotting 
methods.  My  friend  still  insists  that  he  had  a  moral  right 
to  do  as  he  did.  As  he  expressed  it,  " — — —  is  sore  because 
I  beat  him  to  it.    He  would  have  written  it  up  himself  had  he 


thought  of  it  first."  He  assumed  all  credit  because  he  be- 
lieved the  article  would  thus  receive  better  editorial  attention. 
An  employer  certainly  has  a  right  to  refuse  publicity  of  his 
methods.  The  government  recognizes  the  right  of  privacy  in 
taking  census  data,  in  assessing,  and  in  other  ways,  but  If 
an  employe  chooses  to  make  public  what  he  knows  about  his 
employer's  business  there  is  usually  nothing  to  stop  him  but 
his  own  conscience  or  his  own  judgment.  So,  according  to 
my  way  of  thinking,  the  whole  matter  hinges  on  personalities 
and  conditions.     No  fixed  rule  can  be  made. 

N.   G.   Near 


The  articles  on  "System  Carried  to  Extremes"  and  "The 
Ethics  of  Contributing  to  the  Technical  Press"  in  M.^chi.nery 
for  November,  each  seem  to  call  for  some  comment.  While 
these  subjects  appear  to  be  widely  separated  they  are  often 
really  corn^Iative,  because  much  which  is  wrong  in  the  atti- 
tude of  many  concerns  on  both  subjects  is  treaccable  to  the 
same  causes,  viz.,  lack  of  cooperation,  hence  lack  of  understand- 
ing or  vice  versa,  and  incompetence.  Lack  of  proper  under- 
standing of  motives,  aims  and  purposes  is  probably  respon- 
sible for  more  that  is  deplorable  than  any  other  single  cause. 
It  is  the  plain  duty  of  any  department  head  to  cooperate 
with  the  other  department  heads  and  rectify  anything  wrong 
in  mutual  relations  which  may  come  to  his  notice.  The  chief 
engineer  who  permits  a  rule  that  there  should  be  at  least 
three  views  on  all  drawings,  no  matter  how  simple  the  part, 
is  certainly  not  cooperating  with  the  one  who  established  the 
rule.  If  he  was,  there  would  be  no  such  rule.  The  person  who 
established  the  rule  had  a  lack  of  understanding  as  to  what 
constitutes  a  good  and  sufficient  drawing.  In  this  respect  at 
least  he  appears  to  have  been  incompetent  and  to  have  failed 
to  ask  the  advice  of  someone  who  was. 

A  man  once  dreamed  that  he  was  pursued  by  the  "Evil  One" 
and  was  making  a  hasty  flight  across  fields.  He  impatiently 
kicked  a  jack-rabbit  to  one  side  saying,  "Get  out  of  my  way 
and  let  someone  run  who  can."  Systematizcrs  and  others 
establishing  rules  often  have  such  dreams  in  regard  to  their 
own  ability,  it  would  appear,  and,  being  over  self-confident, 
fail  to  cooperate. 

The  episode  of  the  time  cards  also  indicates  a  lack  of 
understanding.  Two  of  the  main  objects  of  such  cards  are 
to  secure  fairly  accurate  costs  and  to  show  up  things  which 
are  abnormal  and  therefore  require  attention.  In  the  case 
cited,  a  draftsman  charged  time  spent  in  studying  up  improve- 
ments on  a  small  detail  to  another  larger  job  because  he 
feared  the  time  actually  spent  would  be  criticised.  He  thus 
defeated  the  purposes  for  which  the  cards  were  intended. 
Now  if  the  results  obtained  were  worth  the  time  expended  he 
should  have  charged  all  the  time  to  the  job.  If  the  correct 
record  on  the  cards  was  the  means  of  starting  an  investiga- 
tion he  could  have  frankly  stated  his  case,  which,  being  credit- 
able, should  do  him  no  harm. 

The  foregoing  is  based  upon  the  idea  that  the  right  should 
prevail,  as  it  does  under  fair-minded,  honest  and  competent 
executives.  Of  course,  we  all  know  that  there  is  the  other 
variety  and  most  of  us  have,  at  times,  been  hampered  and 
annoyed  by  their  short-sighted  tactics,  until  it  sometimes 
seems  that  too  much  honesty  is  not  always  the  best  policy, 
especially  if  it  causes  things  to  move  with  more  friction. 

It  would  scom  from  M.  T.'s  story  that  the  troubles  observed 
were  mainly  due  to  foolish  rules,  probably  established  by  in- 
competents, or  what  amounts  to  about  tho  same  thing,  good 
rules  foolishly  interpreted  or  too  inflexibly  applied.  A  little 
cooperation  between  fair-minded  competent  men  should  speedily 
adjust  such  matters.  In  the  absence  of  such  cooperation  the 
best  attitude  toward  such  rules  is  often  to  believe  in  the  old 
saw,  "rules  are  made  but  to  be  broken,"  and  when  it  seems 
justifiable  consider  yourself  at  liberty  to  break  them  with 
impunity.  The  establishing  of  rules  is  not  the  office  or  aim 
of  system,  and  the  establishing  of  a  rule  fixing  a  limit  to  sal- 
aries for  any  class  of  work  (which  is  mentioned  by  M.  T. ) 
Is  not  only  in  direct  opposition  to  the  ideas  upon  which  most 
modern  systems  are  based,  but  seems  both  foolish  and  un- 
called for,  because  it  serves  no  good  purpose  and  does  much 
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to  discourage  the  employes.  What  Is  the  use  of  establishing 
such  a  rule  when  It  may  be  found  both  expedient  and  highly 
desirable  to  break  It?  To  be  eon8lst(Mit,  if  you  limit  the  earn- 
ing power  of  your  employes  you  should  also  limit  your  own 
earning  power  and  say:  This  eoncern  will  not  earn  over  ten 
per  cent  of  the  capital  invested  per  annum.  Anything  over 
this  amount  earned  will  be  returned,  pro  rata,  to  the  customers. 
If  you  consider  an  employe  as  a  mere  machine,  do  you  Inuigino 
that  the  cost  of  developing  this  machine  to  its  present  state 
of  perfection  when  taken  as  capital  Invested  can  he  multiplied 
by  a  percentage  of  profit  and  by  adding  the  proper  cost  of 
maintenance  thus  arrive  at  a  just  limit  to  salaries?  If  you  do 
you  have  neglected  to  take  into  account  that  the  probable 
duration  of  the  mechanism  has,  in  tliis  case,  a  value  to  the 
machine  itself.  Even  if  you  tried  to  be  fair  in  this  particular 
your  ideas  of  proper  maintenance  and  those  of  the  machine 
are  very  likely  to  vary  widely.  Modern  system  may  attempt 
to  fix  the  rate  for  the  performance  of  a  certain  amount  of 
work  but  it  should  not  attempt  to  limit  the  earning  power  of 
the  individual  if  he  gives  value  received  in  what  he  pro- 
duces, whereas  the  fixing  of  a  limit  to  salaries  is  an  attempt 
in  this  direction. 

Now  regarding  the  ethics  of  contributing  to  the'  technical 
press,  this  is  also  a  matter  run  largely  by  rules  and  in  its 
practical  workings  is  often  not  so  much  a  real  matter  of 
ethics  as  of  the  attitude  of  the  officers  of  the  concern,  their  per- 
sonality and  the  rules  they  may  have  established.  The  main 
difference  between  such  rules  and  the  variety  mentioned  in 
the  foregoing,  is  that  a  rule  regarding  the  publishing  of  matter 
is  an  arbitrary  statement  of  the  concern's  policy  in  this 
respect  and  the  breaking  of  such  a  rule  would  probably  be 
classed  as  insubordination — an  offense  calling  for  reprimand 
or  discharge.  When  no  such  rule  exists  the  only  logical  thing 
to  do  is  to  ascertain  the  attitude  of  those  in  charge,  if  the 
proposed  article  deals  with  their  work.  If  it  does  not,  and  is 
not  prepared  on  the  employer's  time,  the  writer  fails  to  see 
wherein  the  employer  is  concerned.  There  is,  however,  a 
class  of  executives  who  seem  to  think  that  if  a  man  is  on  a 
salary  basis  instead  of  an  hourly  rating,  his  entire  time  be- 
longs to  the  company.  This  class  looks  with  a  jealous  eye 
upon  any  activities  other  than  those  from  which  they  can  see 
a  direct  benefit  to  the  concern.  The  writer  does  not  believe 
an  employer  has  any  moral  right  to  assume  this  attitude  un- 
less he  clearly  states  it  before  engaging  the  employe,  and 
even  then,  unless  the  emoluments  are  so  exceptional  as  to 
justify  such  an  attitude,  its  ethical  aspect  is  cloudy  because 
it  is  an  unnatural  restriction  upon  the  personal  liberty  of  the 
employe. 

The  attitude  of  employers  on  the  subject  presents  many  in- 
consistencies, personality  entering  as  a  dominant  factor  in 
many  cases.  Some  cases  within  the  writer's  experience  are 
given  in  the  following: 

Mr.  A  is  a  public  spirited  citizen  of  the  type  who  says  he 
can  get  all  the  office  boys  he  wants  at  three  dollars  a  week 
but  that  he  knows  a  boy  cannot  live  on  three  per,  so  he  pays 
him  five.  A's  chief  engineer,  C,  is  the  sort  who  raises  a  man's 
salary  before  asking  for  it.  Says  he  does  not  believe  it  should 
be  necessary  for  a  man  to  use  "a  better  position  proffered"  as 
a  club  to  secure  an  advance. 

Now  C  promised  B  a  photo-print  of  a  cut  from  A's  catalogue, 
to  illustrate  an  article  B  proposed  publishing.  A  would  not 
permit  this,  saying  that  it  was  the  general  policy  of  the  com- 
pany to  have  nothing  published  relative  to  their  work  except- 
ing what  was  used  in  connection  with  their  advertising  litera- 
ture. Whether  A  feared  the  use  of  the  picture  in  question 
would  rob  his  publicity  experts  of  some  of  their  fire,  or 
whether  he  doubted  the  ability  of  B  to  write  a  creditable  article 
is  unknown,  but  some  weeks  later  halftones  of  the  device  ap- 
peared in  the  dailies  in  connection  with  a  discussion  of  labor 
troubles.  B  published  his  article  minus  the  desired  illustra- 
tion, as  he  was  bound  to  do  under  the  circumstances,  while 
the  reporter  for  the  daily,  not  being  in  A's  employ,  simply 
used  his  camera.  Both  A  and  C  were  liberal  minded  men, 
yet  the  ruling  seemed  narrow  to  B. 

Another  example:     Concern  D  maintains  an  expensive  bu- 


reau of  safety,  employs  two  physicians  (one  always  on  the 
Job),  equips  wash  rooms,  furnishes  storm  coats  for  outside 
work,  etc.,  "for  the  good  of  the  service,"  but  the  concern  Is  so 
secretive  about  Its  business  that  any  Information  whatever 
about  the  equipment  Is  absolutely  refused.  Even  a  twist  drill 
salesman  could  not  find  out  approximately  how  many  drills 
they  used  a  year  as  a  basis  upon  which  to  quote  prices.  An 
employe  publishing  an  article  dealing  with  their  work  would 
undoubtedly  be  discharged.  With  this  concern  one  need  not 
he  In  doubt  as  to  their  attitude,  but  whether  they  gain  or  lose 
by   it   is  problematical. 

Another  sidelight  on  the  subject  is  Illustrated  by  the  follow- 
ing: Draftsman  E  had  done  considerable  work  on  a  special 
machine  for  chief  engineer  F.  In  the  course  of  developing  the 
designs,  E  learned  a  number  of  interesting  things  about  the 
practical  application  of  theory  to  design  which  would  have 
made  a  good  article.  E  proposed  writing  such  an  article  but  F 
said  he,  himself,  wished  to  read  a  paper  on  the  subject  before 
a  society  of  engineers,  after  which  he  had  no  objection  to  E's 
proposed  handling  of  the  subject.  However,  F  never  pre- 
pared the  paper,  E  finally  lost  interest  in  the  matter  and  the 
readers  of  Maciiinehv  lost  a  good  article.  Frequently  the 
officers  of  a  concern  have  no  objection  to  the  proper  variety 
of  articles,  but  the  man  who  could  and  would  prepare  them 
is  prevented  by  someone  a  little  higher  up,  who  thinks  he  him- 
self should  have  the  glory,  but  who  actually  does  nothing; 
a  sort  of  bow-wow-in-the-manger's  attitude  whether  so  in- 
tended or  not. 

Sometimes  the  official  who  passes  upon  the  desirability  of 
publishing  articles  mistrusts  the  ability  of  the  one  proposing 
to  prepare  it.  Therefore,  for  an  initial  attempt  it  is  probably 
best  to  prepare  tlie  article  before  asking  permission,  then  sub- 
mit it  to  your  immediate  superior  with  a  request  for  his  opin- 
ion. By  this  procedure  you  can  demonstrate  your  ability  and 
probably  secure  his  cooperation.  The  liberal-minded  man  is 
glad  to  know  that  his  subordinates  are  taking  an  intelligent 
interest  in  things,  and  he  knows  that  the  writing  of  articles 
is  a  mighty  good  training  toward  clear  thinking  and  concise 
expression,  as  well  as  a  means  of  developing  correct  ideas 
instead  of  erroneous  ones;  and,  knowing  tliat  the  old  days  of 
the  trade  secret  bunco-game  are  gone  forever,  he  generally 
lends  a  helping  hand  instead  of  placing  obstacles  in  the  way 
of  the  aspiring  technical  writer. 

Some  concerns  are  as  hungry  for  free  advertising  as  an 
opera  star  and,  if  permitted  to  do  so,  would  monopolize  much 
space  in  the  technical  journals  by  laudatory  descriptions  of 
their  methods  and  product.  Now  properly  managed  periodi- 
cals do  not  cater  to  this  spirit.  They  are  looking  for  articles 
of  merit  only,  which,  in  their  judgment,  will  interest  and  ben- 
efit their  readers.  If  an  article  incidentally  reflects  credit 
upon  a  concern  or  an  individual,  they  are  fair  minded  and 
desirous  that  all  credit  should  be  given  where  due,  and  occa- 
sionally make  favorable  editorial  comment;  but  it  is  on  a 
basis  of  what  appeals  to  them  as  being  meritorious.  In  view 
of  this,  it  is  desirous  in  the  preparation  of  articles  to  eliminate 
as  much  as  possible,  mention  of  the  men  or  concern  where 
the  work  is  done  and  stick  closely  to  the  development  of  the 
subject  in  an  impersonal  manner,  which  lessens  the  chance 
of  giving  offense  to  anyone's  ideas  on  the  ethics  of  the  matter. 

If  an  article  is  properly  prepared,  does  not  deal  in  person- 
alities, violates  no  confidences,  does  not  hand  out  "back  door 
information,"  and  presents  matter  worth  while  in  a  readable 
form,  the  author's  own  judgment  as  to  the  ethics  involved  in 
publishing  it  should  be  as  good  as  anyones,  but  he  should 
remember  that  the  attitude  of  his  superiors  is  very  likely  to 
be  an  arbitrarily  assumed  one  instead  of  being  based  upon 
ethical   considerations. 

Philadelphia,   Pa.  John   S.    Mtees 

*     *     * 

A  furnace  lining  which  will  resist  very  high  heat  may  be 
made  from  40  parts,  by  weight,  of  fine  asbestos,  and  60  parts 
of  water  glass.  The  asbestos  and  water  glass  are  mixed  with 
enough  water  to  make  the  whole  pasty  so  that  it  can  be 
w-orked.  This  mixture,  says  the  Brass  World,  is  useful  for 
patching  or  plugging  cracks,  as  it  does  not  crumble  as  readily 
as  other  compositions  made  from  fire-clay. 
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It  the  operation  were  long-continued;  hence  the  accuracy 
would  be  Impaired,  while  the  cuttiriB  edges  would  not  endure 
for  a  sufficient  length  of  time.  On  the  other  hand,  drilling, 
particularly  In  deep  holes,  sometimes  cannot  be  done  at  all 
unless  the  lubricant  Is  fed  with  sufficient  force  to  eject 
the  chips  as  fast  as  they  form.  A  quantity  much  In  excess  of 
the   requirements   for   cooling   alone    is   therefore   required. 


VARIOUS  METHODS  OF  SUPPLYING  AND  DISTRIBUTING  LUBRICANT  TO  CUTTING  TOOLS 

BY  JOSEPH  O.   HORNER' 

The  lubrication  of  cutting  tools,  like  many  other  details 
of  machine  tool  practice,  has  made  great  advances  during  re- 
cent years.  Systems  and  methods  that  were  at  one  period 
considered  special  and  adapted  only  to  a  certain  class  of  mach- 
ine, are  now  applied  commonly  to  various  other  types.  New 
developments  have  also  had  their  effect  in  increasing  the  de- 
mand for  better  methods  of  lubrication.  There  is  considerable 
variation  in  the  methods  of  lubricating  tools,  not  only 
on  different  classes  of  machines,  but  on  machines  of  the  same 
type,  the  reason  being  two-fold:  Either  the  work  does  not 
require  the  application  of  a  lubricant,  or  the  amount  and 
manner  of  supplying  the  lubricant  varies,  ranging  from  a  slight 
drip  to  a  profuse  flooding  under  pressure;  this  depends  upon 
the  nature  and  extent  of  the  cut.  For  example,  a  light 
milling  operation  with  a  single  cutter  may  need  no  more 
than  a  small  supply  from  a  drip-can,  whereas,  on  the  same 
machine,  the  operation  of  a  gang  of  cutters  for  deep  roughing 
cuts  will  require  a  large  stream  to  flood  the  work  thoroughly 
and  wash  the  chips  away.  Some  machine  tools,  such  as 
brass-finishers'  machines  of  many  types,  cylinder-boring 
machines,  some  lathes  for  machining  castings  only,  and  some 


Fig.    1.        Drip-can    mounted    on    Firoted    Bracket.      Fig.    2.     Drip-can     with 
Jointed   Delivery    Pipe.       Fig.    3.     Drip-can    arranged    for    Vertical    Adjustment 

of  the  reciprocating  types  of  machines  for  brass  or  cast  iron 
only,  have  no  arrangements  for  lubrication  of  the  tools. 
In  many,  a  compromise  is  made  so  that  the  addition  of  a 
lubricating  system  is  easily  effected.  In  order  to  avoid 
a  multiplicity  of  designs,  some  firms  build  certain  of  their 
machines  with  the  channels,  trays,  etc.,  essential  to  the  flooded 
system,  and  omit  or  supply  the  pump  and  piping  as  wanted. 
The  Amount  of  Lubricant 
There  are  three  principal  reasons  for  the  adoption  of  a 
lubricating  system:     One  is  to  cool  the  tool  or  cutter,  another 


Fig.    4.     Two  Types  of  Wing  Pumps  for  Cutting  Lubricant 

to  impart  a  smooth  surface  to  the  work,  the  third  to  wash 
away  the  chips.  The  first-named  is  frequently  the  only  reason 
for  the  application  of  a  lubricant.  For  instance,  in  many 
operations  on  brass  and  other  alloys  the  surfaces  would  be 
tooled  just  as  smoothly  without  the  lubricant,  but  the  tools 
would  heat  up,  and  the  work  would  also  become  too  warm 

*  Address:      45  Sydney    Bldgs.,    Bath,    England. 


Fig.    S.     Botary   Pump   of   Gear   Type 

When  a  metal  or  alloy  cannot  be  tooled  with  a  smooth  finish 
unless  lubricant  is  employed,  It  may  not  be  necessary  to  use 
a  large  quantity,  so  long  as  the  edges  of  the  tool  and  the 
portion  of  the  work  adjacent  thereto  are  covered.  The  ne- 
cessity for  an  increased  supply  soon  arises,  however,  as  speeds 
and  feeds  are  Increased;  otherwise  the  film  of  lubricant 
will  be  too  attenuated  to  spread  as  fast  as  the  metal  is  cut 
into,  and  the  result  will  be  that  intervals  of  dry  cutting  will 
occur,  and  the  heat  will  evaporate  the  film  to  such  an  extent 
that  it  becomes  useless.  A  further  development  is  reached 
when  the  heat,  caused  by  cutting,  raises  the  temperature  of 
the  cooling  medium  to  such  an  extent  that  the  latter  ceases 
to  act  effectually.    This  happens  when  the  total  amount  of 


Fig.    6.     Lubricating  Arrangement   of   Bardons   &    Oliver  Turret  Lathe 

liquid  Is  not  large  enough  to  provide  for  cooling  in  the  inter- 
vals between  successive  applications  to  the  cutting  tool. 
The  remedy  is  a  much  larger  amount  of  liquid,  and  prefer- 
ably a  return  tray  of  ample  surface  area,  so  that  the  max- 
imum amount  of  area  shall  be  exposed  to  the  air.  In  ex- 
treme instances,  two  tanks  may  be  utilized,  each  holding  a 
large  body  of  lubricant,  which  are  drawn  from  alternately, 
thus   affording   intervals   for   each    to   cool   somewhat. 

The  essentials  involved  in  any  system  of  lubrication  are 
the  supply,  collection  and  separation  from  cuttings,  and 
method  of  return.  The  first  two  requirements  include  many 
devices  and  modifications,  ranging  from  the  time-honored 
drip-can  to  elaborate  pump  and  piping  arrangements,  and 
from  a  simple  can  hung  beneath  a  table  to  a  complete  series 
of  rims,  chutes,  troughs,  pipes  and  strainers.  The  distinc- 
tion between  the  two  extremes  is  due  to  the  quantity  of  lub- 
ricant required,  since  a  simple  system  that  is  capable  of  feed- 
ing and  collecting  a  few  pints  of  liquid  used  at  a  slow  rate 
Is  totally  inadequate  for  the  flooding  method;  neither  is  it 
automatic  in  action  but  necessitates  frequent  attention. 

The  amount  and  nature  of  the  chips  also  materially  affects 
the  mode  of  collection  and  one  method  Is  not  suitable  for 
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all  cases.  Largo  curling  chips,  and  fine  swarf  (such  as  from 
a  hacksaw)  are  very  difrcrent  as  regards  the  separation  of 
the  lubricant  from  them,  the  swart  being  much  more  difficult 
to  separate.  The  bulk  of  the  chips  is  also  Important  in  con- 
Bldering  the  method  of  collection  and  separation.  If  they 
occur  in  small  quantities,  very  little  extra  accommodation 
beyond  that  necessitated  by  the  liquid  Is  wanted,  but  if 
there  is  a  large  bulk  of  chips  to  be  received,  the  sizes  of  pans 
and  trays  must  be  varied  accordingly  and  supplementary  boxes 
or  trays  on  wheels  are  essential  for  frequent  removal. 

Drlp-ciin  Method  of  Supplying-  Liubricnnt 
Various  methods  of  supply  and  collection  are  illustrated 
in  connection  with  this  article  by  drawings  of  various  ma- 
chines, but  these  are  only  a  fraction  of  the  immense  number 
of  modifications  which  exist  in  practice.  The  drip-can  is 
the  oldest  form  of  continuous  supply  and  is  still  employed 
extensively  for  operations  where  its  limited  feed  is  suitable 
and  sufficient.  It  is  often  included  on  machines  which 
have  a  pump  outfit  as  well,  for  use  when  the  ample  flow  pro- 
vided by  a  pump  is  unnecessary,  the  can  being  preferred 
when  the  class  of  work  for  which  it  is  suited  has  to  be  done 
for  a  considerable  time.  The  usual  design  is  that  of  a  cylin- 
drical vessel,  preferably  with  a  cover,  and  an  inside  strainer 


machines,  etc.,  to  permit  radial  and  vertical  adjustments. 

When  the  construction  of  a  machine  will  not  permit  plac- 
ing a  can  clo.se  to  the  tool,  use  is  often  made  of  flexible  tub- 
ing of  rubber  or  metal  for  connecting  the  can  and  spout. 
Pumps  for  Cuttin(f-tool  LubrlcatlnBT  Systems 

The  drip-can  ceases  to  meet  requirements  when  the  quant- 
ity of  lubricant  that  must  be  delivered  exhausts  the  contents 
of  the  can  in  a  few  moments.  A  pump  which  is  automatic 
and  under  the  control  of  the  attendant,  is  then  the  only  method 
of  providing  a  sufficient  supply.  Four  types  of  pumps  are  in 
use:  Centrifugal,  plunger,  wing,  and  geared,  the  latter  being 
in  the  majority.  The  centrifugal  pump  is  not  used  to  any 
great  extent  but  is  sometimes  preferable  when  there  is  grit 
in  the  lubricant.  The  plunger  pump  is  employed  only  to 
a  limited  extent,  although  In  the  early  days  it  was  probably 
the  only  kind  used  for  supplying  drills  and  boring  tools  for 
deep-hole  work  in  lathes.  Where  a  large  supply  is  desired 
or  where  the  parts  of  the  machine  run  at  such  a  slow  speed 
that  there  is  no  opportunity  for  drawing  a  rotary  pump  at  a 
proper  speed,  the  plunger  type  is  still  used,  the  most  notable 
example  being  that  of  certain  bolt-threading  machines. 

The  construction  of  the  wing  type  of  pump  comprises  a 
casing    with    a    chamber    bored    eccentrically     (see    Fig.    4) 


Fig.  7.     Various  Arrangements  of  Piping  and 

of  gauze  (unless  the  liquid  is  strained  previously).  The 
can  body  is  made  of  either  sheet  metal  or  cast  iron.  If 
the  capacity  of  a  cylindrical  can  is  insufficient,  a  rectang- 
ular tank  is  sometimes  used  instead,  as  on  some  shafting 
lathes  with  multiple  rests.  Variations  occur  in  the  manner 
of  holding  the  can,  and  the  position  and  number  of  outlets. 
As  a  can,  in  most  cases,  is  placed  quite  close  to  the  point  of 
application  of  the  liquid,  a  short  pipe  is  all  that  is  necessary; 
this  may  be  single-  or  double-jointed,  to  bring  the  spout  to  the 
location  desired.  The  can  is  either  placed  upon  a  flanged 
tray,  supported  upon  a  pillar  fixed  in  any  convenient  position, 
or  it  is  held  either  by  a  band,  or  stem  and  wing-nut  on  a 
slotted  arm  beneath,  to  permit  of  radial  or  vertical  adjust- 
ment. The  vertical  adjustment  is  not  of  so  much  importance 
because  the  lubricant  can  be  directed  to  fall  on  the  work, 
but  considerable  adjustment  in  a  horizontal  direction  is 
desirable,  especially  in  machines  where  the  cutters  or  tools 
occupy  varied  positions.  Figs.  1,  2  and  3  illustrate  common 
methods  of  adjustment.  Fig.  1  shows  pivoted  arms,  on  the  out- 
er one  of  which  the  can  is  held;  Fig.  2,  a  fixed  bracket  with 
jointed  pipe,  which  gives  much  the  same  result;  and  Fig.  3, 
a  suspension  rod.    The  latter  is  employed  on  vertical  milling 


Nozzles  for  distributing  Lubricant  to  Cutting  Tools 

with  relation  to  the  spindle  bearing.  The  enlarged  head 
of  the  spindle  is  slotted  to  receive  a  pair  of  flat  plates  or 
wings,  pressed  apart  by  a  brass  spring  or  springs,  so  that  as 
the  spindle  rotates,  the  ends  of  the  plates  maintain  contact 
all  around  inside  the  chamber,  thus  drawing  the  liquid  In 
and  discharging  it  in  one  direction  or  the  other  according 
to  the  way  in  which  the  spindle  rotates.  These  pumps  will 
lift  the  lubricant  a  slight  distance,  but  it  is  better  to  sub- 
merge them  to  avoid  priming.  A  modification  of  the  or- 
dinary method  of  making  the  wings  as  illustrated  at  A,  is 
shown  at  B.  The  latter  type  is  manufactured  by  Messrs. 
C.  Wicksteed  &  Co.,  Ltd.,  of  Kettering  (England)  for  use  with 
their  hacksawing  machines.  The  wings,  instead  of  meeting 
at  the  center,  are  thinner  and  pass  right  through  the  spindle 
head.  Slots  are  cut  in  each  section,  as  shown,  so  that  a  single 
spring  presses  the  halves  apart  equally .  The  wings  are  taper- 
ed at  the  ends  so  that  when  a  full  discharge  is  not  required, 
the  pressure  of  the  liquid  will  press  the  wings  back.  This 
renders  the  use  of  a  relief  or  overflow  valve  unnecessary. 

The  geared  pump,  a  type  employed  to  a  far  greater  extent 
than  any  other,  is  of  simpler  construction,  the  essential- 
parts  being  a  pair  of  spur  gears  revolving  inside  a  closely 
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fitting  case  and  drawing  the  liquid  around  in  the  tooth 
spaces.  This  type  lias  no  delicate  parts  to  get  out  of  order, 
and  if  properly  built,  enables  high  pressures — up  to  1000 
pounds  per  square  inch — to  be  obtained.  These  high  pres- 
sures are,  of  course,  not  necessary  for  feeding  to  external 
cutting  tools,  but  for  deep-hole  drilling,  in  which  great  force 
is  necessary  to  remove  the  chips,  they  are  utilized.  The  low 
pressure  pumps  work  to  100  pounds  per  square  Inch  or  less. 
For  the  average  machine,  it  is  merely  necessary  to  raise 
the  liquid  and  overcome  the  friction  in  the  pipes  and  dis- 
tributor; any  surplus  pressure  Is  only  useful  for  washing 
away  chips,  the  need  for  which  varies  with  the  class  of  opera- 
tion. Some  kinds  of  chips  fall  naturally  out  of  the  way 
whereas  others  tend  to  clog  the  work  and  the  cutters.  Some 
materials  will  stick  to  the  cutters  or  work  if  lubricated 
to  a  moderate  extent,  and  may  require  a  larger  stream  and 
greater  pressure  to  dislodge  them.  The  removal  of  long 
curling  chips,  especially  heavy  ones,  is  not  facilitated  by 
the  force  of  the  stream,  unless  they  are  forced  out  of  a  hole. 
The  geared  pump,  an  example  of  which  is  seen  in  Fig.  5, 
is  rated  to  deliver  a  certain  quantity  at  a  definite  number  of 
revolutions  per  minute,  and  it  may  be  run  at  higher  or  lower 
speeds  if  desired,  with  a  varying  output.  The  pump  shown 
is  made  by  Messrs.  H.  W.  Ward  &  Co.,  Ltd.,  of  Birmingham, 
(England).  In  place  of  the  usual  foot,  it  has  holes  to  slip 
over  a  piece  of  shaft  secured  to  the  machine  in  any  con- 
venient location.  This  permits  of  setting  the  pump  in  three 
different  positions,  according  to  the  belt  location.  The  fol- 
lowing table  gives  the  capacities  of  two  sizes  of  Brown  & 
Sharpe  geared  pumps,  with  driving  pulleys  of  3iA  inches 
and  5  inches  diameter,  respectively: 


No.  1 


No.  3 


Revs. 

Capacity 

per 

Quarts 

Min. 

per  Min. 

(300 

^1 

(  500 

8) 

(  300 

30/ 

(  500 

40  ) 

Suction 

I  inch 
f  inch 


Discharge 
i  inch  or  f  inch 

i  inch  or  f  inch 


The  lift  ranges  up  to  20  feet,  but  it  is  preferable  to  put 
the  pump  as  near  the  level  of  the  tank  as  it  convenient,  the 
exact  location  depending  upon  the  type  of  machine  and  the 
facilities  for  attachment  to  the  side  of  the  framing  or  the 
edge  of  the  tank  or  pan.  The  method  of  driving  depends 
partly  upon  the  position  of  the  pump  and  partly  upon  the 
designer's  ideas.  The  belt  or  cord  drive  is  the  most  com- 
mon. Spur  gearing  and  chains  are  also  used  to  a  lesser 
extent,  the  advantage  of  these  being  that  there  is  no  bother 
with  slipping  belts  nor  trouble  due  to  the  splashing  of  oil. 
It  is  often  more  convenient  to  drive  the  pump  by  gears  or 
chain  from  some  constant-speed  shaft  on  the  machine,  than 


to  drive  them  from  a  shaft  or  countershaft  which  does  not 
reverse,  but  when  the  machine  reverses  at  Intervals,  as  with 
certain  automatic  screw  machines,  the  pump  is  slightly 
modified  to  enable  it  to  run  in  either  direction. 

The  fittings  which  are  directly  connected  with  the  pump 
system  include  a  strainer,  which  Is  submerged  in  the  liquid 
and  prevents  access  of  grit  or  chips,  and  a  relief  valve, 
which  is  closed  by  spring  pressure  but  opens  when  the  flow 
is  reduced  or  stopped  at  the  delivery  outlet,  allowing  the 
lubricant  to  run  back  to  the  tank  through  a  by-pass.  Some- 
times a  check  valve  is  placed  between  the  pump  and  the  tank, 
but  not  invariably.  Fig.  6  shows  the  piping  for  a  Bardons 
&  Oliver  turret  lathe,  including  a  (lexiblc  supply  pipe  to 
the  turret  center  for  feeding  hollow  tools,  and  the  diagram 
A,  Fig.  7,  shows  the  piping  for  a  Brown  &  Sharpe  milling  mach- 
ine. These  two  views  represent,  in  principle,  the  arrange- 
ment of  many  machines.  A  pump  for  each  unit  is  dispensed 
with  in  certain  cases,  as,  for  example,  "batteries"  of  auto- 
matics or  of  sensitive  drills,  which  are  fed  from  a  common 
supply  instead  of  having  a  pump  for  each  machine. 

Method.s  of  Distribution 
The  two  points  which  we  now  have  to  consider  are:    (1) 
The  means  of  distributing  the  lubricant  to  the  tool  or  tools; 


Figr.    8.     A.         Distributor  with  How  of  Taps, 
'or    Interior   of   Turret   and    External   Tools.       C. 
Funnel  on  Box-tool 


Combined  Supply  Pipe 
Supply    Pipe   feeding    into 


by  a  belt  from  the  countershaft;  when  a  motor  drive  is 
Installed,  the  gear  or  chain  method  is  especially  applicable. 
The  pump  is  thrown  out  when  necessary,  by  sliding  the  gears 
out  of  mesh  or  by  disengaging  a  clutch,  if  a  chain  is  used. 
Generally,  pumps  run  in  one  direction,  provision  being  made 


Fig.  9.     A.      Sliding    Pipe    and   StufllnK-box    of   Turret    Lathe.      B. 
Telescopic  Pipe  Connection  for  Carriage  of   Gear-cutting  Machine 

and  (2)  the  means  for  catching  the  lubricant  and  returning  it 
to  the  tank.  The  methods  of  distributing  and  returning  the 
lubricant  vary  greatly  on  account  of  the  varying  conditions  of 
cutting  and  different  arrangements  of  tools,  slides,  machine 
framings,  etc. 

In  regard  to  the  method  of  distribution,  the  choice  lies 
between  rigid  pipes,  flexible  pipes,  and  jointed  pipes;  between 
a  single  outlet,  two  or  more  outlets,  a  perforated  distributor, 
a  pipe  with  a  number  of  taps  or  pipes  leading  from  it,  or  an 
overhead  reservoir  fitted  with  outlet  pipes.  Means  may  be  pro- 
vided in  the  case  of  multiple  outlets  to  shut  off  any  or  all  of  these 
according  to  the  amount  of  lubricant  desired  and  its  place 
of  delivery.  The  flow  may  be  allowed  to  fall  from  above, 
or  it  may  be  directed  precisely  to  a  certain  spot  by  a  pipe, 
or  through  a  hollow  tool  or  spindle,  or  a  spout  or  chute  may 
catch  the  lubricant  and  pour  it  onto  a  precise  location. 

Rigid  pipes  are  chiefly  applicable  to  machines  which  have  no 
great  changes  of  tools  or  adjustments  of  slides,  so  that  a 
fixed  position  of  the  pipes  is  suitable,  but  these  are  the  ex- 
ception, and  it  is  better  to  have  an  adjustable  pipe,  for  con- 
venience in  moving  it  out  of  the  way  if  necessary.  The  de- 
gree of  movement  depends  on  the  range  of  possible  locations 
of  the  cutting  tools.  Piping  with  three  or  four  joints  is  fre- 
quently necessary,  including  horizontal  and  vertical  swivel 
adjustments.  The  alternative  is  the  flexible  pipe,  which  how- 
ever, is  likely  to  be  in  the  way  in  many  instances.  A  flex- 
ible pipe  is  more  useful  as  a  means  of  connecting  rigid  or 
jointed  pipes  to  the  supply  or  drawing-off  arrangements. 

A  single  outlet  is  all  that  is  necessary  for  most  of  the 
single-point  cutting  tools,  for  narrow  milling  cutters,  drills, 
and  similar  tools,  but  two  or  more  outlets  are  required  for 
pairs    or    gangs   of    cutters    and    multiple    tools,    unless    the 
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nltorimtivc  of  a  single  wide  spout  Is  utilized.  The  nmlii 
s\ipporl  of  a  jointed  pipe  Is  placed  according  to  clrcuniHtanccs, 
sometimes  consisting  of  the  supply  pipe  Itself,  sometimes 
of  a  separate  rod  to  which  It  Is  attached,  the  rod  being  bolted 
or  screwed  In  any  convenient  position.  The  main  pipe  or 
rod  must  be  put  where  It  is  not  likely  to  be  in  the  way 
of  large  work,  jigs  or  fixtures;  in  some  cases,  a  portable 
fitting  may  be  necessary  to  meet  these  rociuiremcnts.  An 
alternative  to  the  gas-bracket  type  of  jointed  pipe  is  one 
having  a  ball-joint  and  tclt'scopic  second  tube  (s(m>  B,  Fig.  7). 
A  preferable  method  of  securing  flexibility  is  to  use  a  short 
piece  of  pipe  equipped  with  a  tap,  and  hold  this  in  a  clip 
against  a  part  of  the  machine  or  on  a  rod,  and  connect  to 
the  pump  with  flexible  tubing.  This  arrang(-niont  is  useful 
when  no  great  range  of  adjustability  is  essential  and  also 
when  considerable  liorlzontal  or  vertical  range  is  required. 
In  the  first  case,  it  obviates  the  use  of  a  jointed  pipe,  and  in 
the  second  it  enables  adjustments  of  several  feet  to  be  obtained 
without  encumbering  the  tool  with  three  or  four  jointed  pipes. 
Typical  examples  are  shown  at  C  and  D.  Pig.  7,  C  showing  a 
rigid  pipe  held  by  a  split  clamp  to  a  rod  screwed  into  a  ma- 
chine boss  and  connected  to  a  flexible  tube,  and  D  a  stem 
extending  from  the  connection  and  clamped  in  a  bracket 
horizontally  adjustable  along  a  slide.  As  the  flexible  pipe 
can  be  carried  down  at  the  rear  or  side  of  the  machine,  it 
need  not  interfere  with  the  operation  of  the  machine;  more- 
over, if  cutting  is  done  without  lubricant,  the  clamps  may  be 
released  and  the  piping  laid  out  of  the  way  altogether.    Arbor 


ful  for  gang  mills  on  an  arbor  which  is  steadied  by  a  central 
support)  and  J  has  extension  tubes  hanging  down  to  reach 
in  between  tools  which  interfere  (hiring  iiart  of  their  stroke, 
with  a  directly  vertical  flow.  This  type  of  distributor  is 
also  used  where  the  air  from  a  belt  or  other  rapidly  moving 
part  would  disturb  the  vertical  stream  of  lubricant  and 
blow  it  out  of  its  proper  path.  At  /  the  tubes  are  pivoted 
to  swivel  to  one  side  and  direct  the  liquid  to  a  particular 
place.     A  shut-off  may  or  may  not  be  provided  for  each  tube. 

The  standard  distributing  pipes  occasionally  fail  to  meet 
special  conditions,  and  it  becomes  necessary  to  cut  a  piece 
of  tubing  and  drill  it  specially,  as  at  K,  where  four  slitting 
saws  are  set  rather  far  apart  and  a  pipe  is  drilled  with  holes 
to  suit.  If  much  of  this  class  of  work  is  likely  to  be  done, 
it  may  be  preferable  to  drill  a  larger  number  of  holes  in  the 
pipe  and  plug  up  those  not  wanted.  Long  distributing  pipes 
are  sometimes  provided  with  holes  drilled  fairly  close  together 
and  having  spring  bands  which  are  partly  rotated  to  block 
those  holes  which  are  not  required.  Another  special  arrange- 
ment for  some  classes  of  work  where  a  guard  is  fitted  over 
the  cutters  is  to  use  the  hollow  top  of  the  guard  for  conduct- 
ing the  lubricant  directly  upon  the  cutters.  Box-tools  are 
also  sometimes  made  with  hollow  frames,  with  an  outlet  close 
to  the  cutters,  giving  a  broad  stream  at  the  best  possible 
location.  This  is  a  mode  of  distribution  that  must  be  designed 
to  suit  the  tools,  and  is  not  of  general  application. 

An  alternative  to  the  practice  of  stopping  off  or  plug- 
ging up   unused   holes   in   a   distributing  pipe,   is  to   provide 
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Fig.    10.     Sectional  View  showing  Method  of 

supports  or  overhanging  arms  on  the  machine  are  often  used 
for  attaching  pipe  clamps. 

A  cutter  of  considerable  width,  or  a  hob,  must  have  an 
ample  supply  of  lubricant  along  its  entire  length,  if  lubrica- 
tion is  to  be  effective  and  even,  and  cooling  uniform.  A 
good  device  for  hobs  and  cutters  for  heavy  duty  is  the  fan 
nozzle.  This  is  set  vertically,  or  at  an  angle,  just  above  the 
cutter,  and  delivers  a  broad  copious  stream.  The  closed  type 
E,  Fig.  7,  is  employed  in  the  case  of  slab  millers  having  the 
cross-slide  face  set  at  an  angle,  the  nozzle  being  pointed  in- 
ward or  toward  the  back  of  the  machine.  The  partly  open 
kind  F,  is  suitable  for  horizontal  delivery  or  delivery  at  a 
slight  angle.  These  nozzles  are  attached  to  the  delivery  pipe, 
but  in  a  few  instances  the  nozzle  is  used  separately,  being 
clamped  to  a  part  of  the  machine  or  to  the  tool  Itself  and  fed 
by  a  flexible  pipe  brought  over  it,  thus  affording  a  wide  stream 
without  modifying  the  outlet  for  ordinary  operations. 

Adjustment  for  width  of  flow  is  provided  for  in  some  noz- 
zles, the  opening  being  blocked  to  any  desired  extent  by  slid- 
ing a  plug  along  to  suit  the  width  of  the  cutter.  When  there 
is  no  adjustment  to  the  supply  pipe  to  accommodate  the 
varying  lateral  positions  of  cutters  on  their  arbors,  the 
nozzles  may  be  pointed  to  right  or  left,  as  desired,  by  fltting 
it  with  a  swivel  joint.  Perforated  distributing  pipes  which 
give  a  flow  of  lubricant  to  suit  the  length  of  work  or  cutter 
are  shown  at  G,  K  and  J,  Fig.  7.  They  have  sliding  plugs 
to  shut  off  some  of  the  holes,  thus  reducing  the  supply. 
Pipe  G  is  an  ordinary  form,  H  is  double-ended   (a  type  use- 


supplying  oil  to  Turret    of   Cleveland   Automatic 

regular  taps  for  turning  off  the  lubricant.  This  method  is 
common  to  slab  or  "piano-millers"  on  which  a  pipe  of  ample 
capacity  is  secured  to  the  cross-rail  and  has  a  number  of 
taps  screwed  in  at  close  intervals,  as  shown  at  A,  Fig.  8.  If 
the  pipe  runs  along  at  the  back  of  a  machine  or  below  a 
cross-rail,  as  in  many  multiple-spindle  drilling  machines, 
pipes  connected  to  each  tap  will  be  essential  in  order  to 
bring  the  oil  to  the  drills,  a  swivel-joint  permitting  each 
pipe  to  be  placed  in  the  position   desired. 

The  case  of  two  or  more  pipes  having  outlets  separated  more 
widely  than  in  the  distributors  referred  to,  is  often  met  with, 
such  as  when  two  tools  or  cutters  are  working  on  different 
parts  of  a  piece  or  on  two  pieces  of  work.  Either  rigid 
or  swiveling  pipes  are  used,  according  to  requirements,  or 
provision  for  variation  between  the  outlets  is  made  by  a 
length  of  flexible  pipe.  Certain  multi-spindle  drilling  ma- 
chines and  multi-spindle  automatic  screw  machines  carry  a 
pipe  partly  around  the  spindles  or  around  the  turret,  and 
various  bent  pipes  or  distributors  lead  off  from  this  common 
supply  pipe  to  feed  each  drill  or  turret  tool.  At  B.  Fig.  8, 
is  an  example  of  a  double  supply,  one  pipe  leading  to  the  center 
of  the  turret  for  lubricating  hollow  tools,  and  the  other  con- 
tinuing for  feeding  external  tools  held  in  the  turret.  A  some- 
what similar  arrangement  is  shown  at  C;  the  tap  nearest 
the  turret  feeds  into  a  funnel  which  is  connected  to  a  slot 
distributor  attached  to  one  of  the  box-tools  having  a  long 
cutter  for  forming  steel  taper  pins;  this  arrangement  insures 
a  proper  flow  all  along  the  broad-faced  cutter. 
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Portions  of  machines  which  move  intermittently  or  contin- 
uously along  a  bed,  and  must  be  fed  with  lubricant  in  any 
position  they  occupy,  require  the  use  either  of  jointed  pipes, 
flexible  connections,  or  telescopic  tubes.  Both  of  the  latter 
are  used  largely.  The  flexible  tubes  are  likely  to  get  In  the 
way  and  become  a  nuisance,  while  the  telescopic  pipes  can  be 
arranged  In  snug  fashion  and  occupy  a  minimum  of  space; 
moreover,  they  are  not  as  liable  to  become  damaged  as  flex- 
ible tubes.  It  is  chiefly  in  those  types  of  machines  where  the 
tool  has  a  horizontal  feeding  movement,  that  the  provision  of 
adjustable  piping  Is  required.  Gear-cutting  machines  and 
turret  lathes  are  the  most  frequent  examples,  the  cutter- 
slide  of  the  one,  and  the  turret-slide  of  the  other  requiring  a 
supply  of  lubricant  at  all  working  positions.  Certain  other 
machines  of  less  importance  in  point  of  numbers,  such  as 
horizontal  drilling  machines  and  slot-drills  with  traveling 
cutter-heads,  also  reiiuire  adjustable  piping.  The  telescopic 
device  A,  Fig.  9,  which  also  shows  the  back  of  a  turret  lathe 
with  a  portion  of  the  turret  saddle,  has  a  fixed  bracket  o, 
fitted  with  a  stuffing-box  through  which  the  sliding  pipe  b 
Is  free  to  move.  The  latter  passes  into  the  closed  end  of  pipe 
c,  which  is  fed  by  the  pipe  (/.  from  the  pump. 

Connection  to  the  sliding  cutter-carriage  of  a  gear-cutting 
machine  is  made  either  by  the  somewhat  clumsy  means  of 


Fig.   1.     Component    Parts    of    Built-up    Universal    Gear    Pattern 

a  flexible  pipe,  or  by  a  sliding  pipe  which  is  arranged,  pre- 
ferably, below  the  base,  as  at  B.  (From  the  practice  of  Messrs. 
J.  Parkinson  &  Son,  Shipley,  Yorkshire.)  The  packed  gland 
e  (shown  enlarged  in  section  above)  is  screwed  on  the  end  of 
the  stationary  pipe  /,  and  admits  the  sliding  pipe  g,  which  is 
united  to  a  short  vertical  pipe  fixed  to  the  cutter-carriage. 
From  this  vertical  pipe  the  short  length  of  flexible  steel  tube 
h,  directs  the  stream  onto  the  cutter. 

Another  system  of  distribution  for  movable  parts  is  that 
requiring  a  supply  to  tools  in  a  turret,  one  or  perhaps  two  or 
more  of  which  may  require  the  lubricant  to  be  fed  through 
their  hollow  bodies  during  their  poriod  of  operation  only. 
This  is  effected  by  causing  the  rotation  of  the  turret  to  turn 
on  and  cut  off  the  oil  as  the  tools  come  into  their  working  posi- 
tion. The  arrangement  for  the  Cleveland  automatic  screw 
machines  is  shown  in  Fig.  10,  and  will  serve  to  illustrate  the 
principle.  The  feed  takes  place  when  the  drill  shown  is  at 
the  lowest  or  working  position.  The  turret  shaft  A,  in  its 
to-and-fro  movements,  controls  the  feed  in  the  following  man- 
ner: An  oil  tube  B  extends  inside  the  shaft  and  can  be 
clamped  in  the  bracket  C,  wherever  desired.  This  tube 
has  a  series  of  holes  in  its  lower  side,  continuing  for  a  dis- 
tance equal  to  the  turret  stroke.  These  holes  communicate 
with  a  single  hole  D  connecting  with  a  tube  inserted  in  the 
turret  hole  which  carries  the  tool.  The  position  of  tube  B 
determines  when  the  oil  will  begin  to  flow;  it  can  be  adjust- 
ed to  start  at  the  beginning  of  the  stroke,  or  later.  Valve  E 
is  to  regulate  or  shut  off  the  oil.  Can  action  is  employed 
in  some  machines  to  turn  the  oil  on  and  off. 


BUILT-UP    UNIVERSAL   GEAR   PATTERNS 

One  of  the  problems  confronting  a  manufacturer  of  gears, 
especially  when  he  makes  a  practice  of  furnishing  gears  of 
all  shapes,  types  and  sizes,  is  the  tying  up  of  a  large  amount 
of  his  capital  in  patterns.  Of  course.  It  Is  evident  that  where 
the  sizes  arc  close  to  some  standard,  slight  alterations  can  be 
made  in  the  mold  before  the  gear  is  cast,  but  where  the  differ- 
ence exceeds  limits  greater  than  those  which  can  be  handled 
in  this  manner  it  is  necessary  to  make  a  pattern  in  each  case. 

The  Foote  Gear  &  Machine  Co.,  Chicago,  111.,  has  worked  out 
a  system  of  built-up  interchangeable  patterns  which  reduces 
the  number  of  patterns  made  to  a  minimum.  These  patterns 
are  built  up  from  a  number  of  standard  parts,  and  as  shown 
in  Figs.  1  and  2  the  only  part  common  to  all  is  the  center  A. 
This  center  portion  is  made  from  a  cast-iron  shell  to  prevent 
the  pattern  from  being  wrecked  in  the  foundry,  and  is  arranged 
with  projecting  bosses,  equal  in  number  to  the  arms  re(|uired 
in  the  gear.  In  these  projections  the  removable  arms  B  are 
held,  simply  being  pointed  and  driven  in  place  and  then  fast- 
ened by  screws.  The  arms  can  be  procured  in  strips  ma- 
chined to  the  required  shape  and  it  is  only  necessary  for  the 
patternmaker  to  cut  them  off  to  the  required  lengths.-  The 
rim  C  of  the  pattern  is  maili    Irnm  two  circular  members  con- 


Fig.  2.     Pattern  assembled  and  ready  for   use 

sisting  of  segments  which  are  provided  with  holes  clear 
through.  These  holes  are  formed  by  the  halves  of  each  groove 
in  the  circular  segments,  which  are  parted  at  the  center  so  that 
the  arms  can  stick  out,  thus  enabling  gears  of  various  outside 
diameters  to  be  cast  from  the  same  pattern  by  simply  shift- 
ing the  position  of  the  rim  on  the  arms.  Six  inches  is  about 
the  maximum  projection  that  can  be  allowed  without  inter- 
fering with  molding.  The  hub  of  the  gear  pattern  consists  of 
two  circular  blocks  which  have  projecting  bosses  that  fit  in 
the  hole  in  the  center  portion  of  the  pattern.  The  core  prints 
E  are  then  screwed  to  the  built-up  hubs,  and  the  pattern  is 
complete. 

This  standard  pattern,  by  the  addition  of  the  built-up  por- 
tion previously  mentioned,  can  be  used  for  practically  any 
special  gear  that  comes  into  the  plant,  and  the  number  of 
parts  are  so  few  that  the  problem  of  storing  is  greatly  sim- 
plified. When  an  order  comes  in  for  a  gear  for  which  no 
pattern  is  made  up,  it  is  only  necessary  for  the  patternmaker 
to  look  through  his  stock  of  hubs,  rims,  arms,  etc.,  and  pick 
out  those  which  approximate  the  requirements.  This  not  only 
makes  it  possible  for  the  manufacturer  to  produce  a  cheaper 
gear,  especially  when  ordered  in  small  lots,  but  it  also  enables 
him  to  fill  the  order  much  more  quickly  than  if  it  were  neces- 
sary for  him  to  make  up  a  pattern  for  each  size  of  gear. 

D.  T.  H. 

•     •     • 

A  lining  for  plating  tanks,  to  protect  them  from  the  in- 
fluence of  acids,  is  made  from  a  mixture  consisting  of  75  parts, 
by  weight,  of  pitch;  9  parts  plaster-of-parls;  9  parts  ocher; 
15  parts  beeswax,  and  3  parts  litharge. 
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AN  EFFICIENT   FILING   SYSTEM   FOR  THE 
DRAFTING   ROOM 

IIY   (1.   K.  CAMl'IllOLl," 

Considering  the  number  of  questions  the  engineering  de- 
partment is  called  upon  to  answer  dally,  and  the  numerous 
drawings  which  have  to  be  referred  to  in  order  to  give  cor- 
rect information,  the  necessity  of  an  efficient  system  for 
filing  drawings  and  keeping  a  record  of  blueprints  that  are 


SHEET    B 

SHEET  C 

SHEET   D 

Fig.   1.     Standard   Sized  Sheets  of  Paper  used  for  Drawings 

given  out  is  apparent.  In  this  day  when  sectional  filing 
cabinets  with  drawers  of  convenient  size  can  be  bought  ready 
for  use,  it  is  possible  for  a  drafting-room  of  any  size  to  have 
a  first-class  and  efficient  filing  system  which  will  enable  the 
draftsman  to  find  any  drawings  in  the  room  immediately 
and  keep  a  complete  record  of  all  blueprints  given  out.  The 
system  which  the  writer  is  about  to  describe  has  been  in- 
stalled in  two  different  manufacturing  plants  and  both  are 
pleased  with  the  results  obtained. 

Size  of  Drawing's 
The  first  thing  necessary  is  to  adopt  standard  sized  sheets 
for  drawings,  and  these  sizes  will  depend  upon  the  material 
used  in  making  the  drawings.     As  a  general  proposition,  it 


One  of  the  Drawers  in  the  Filing  Cabinet 

is  preferable  to  make  new  drawings  on  Crane's  No.  25  bond 
paper,  as  they  can  be  inked  directly  on  this  paper,  thereby 
saving  considerable  time  and  avoiding  the  mistakes  made  in 
tracing  drawings.  This  quality  of  paper  also  makes  excellent 
blueprints.  Paper  without  the  "water  mark"  comes  in  sheets 
27  by  40  inches  in  size  and  this  will  be  known  as  sheet  A. 
By  cutting  the  sheet  in  the  center,  two  sheets  27  by  20  inches 
in  size  are  made,  and  each  of  these  will  be  known  as  sheet  B. 
Again  cutting  sheet  B  we  get  sheets  C,  15  by  20,  and  D,  12 
by  20  inches  in  size.     Every  sheet  has  a  title  in  the  lower 

•  Address:    606   Ivy  St.,   Chattanooga,   Tenn. 


right-hand  corner,  as  shown  In  Fig.  1,  and  If  the  Inside  meas- 
urements of  the  drawers  In  filing  cases  are  31  by  41  inches 
there  will  be  just  enough  room  for  partitions  between  the 
different  sized  sheets. 

The  System 
Let  us  suppose  a  line  of  standard  machines  of  different 
sizes  is  being  manufactured  and  that  each  machine  requires 
drawings  of  the  different  sizes  previously  mentioned.  It  is 
very  convenient  to  have  all  the  drawings  of  each  machine 
filed  together,  and  in  order  to  do  this,  each  drawer  in  the 
niing  cabinet  should  be  provided  with  partitions  of  heavy 
manilla  paper  or  light  cardboard.  Those  partitions  should 
liave  tabs  bearing  the  name  of  the  machine  contained  therein, 
as  illustrated  in  Fig.  2.  The  drawers  are  then  numbered 
consecutively  on  the  front. 

NumbeririK  the  Drawings 
Each  drawing  bears  a  number  just  under  the  title  and  this 
number  consists  of  a  letter  denoting  size  of  sheet,  number 
of  drawer  in  which  sheet  is  filed,  and  number  of  sheet  in  the 
drawer.  For  instance,  the  number  B  232  means  that  the 
sheet  is  size  B,  or  27  by  20  inches,  that  it  is  filed  in  drawer 


The  Numerical  Index  of  Drawings 


No.  2  and  is  the  thirty-second  drawing  filed  in  this  drawer. 
It  will  be  filed  under  the  tab  bearing  the  name  of  the  ma- 
chine for  which  the  drawing  was  made.  If  the  drawing  hap- 
pens to  be  a  detail  drawing  of  a  part  used  on  more  than  one 
machine,  blueprints  are  made  and  marked  "Record  Prints," 
and    these   prints   are    filed   under   the   tab    for   the   machine 
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Fig.  4.     Card  used  in  the  Numerical  Index 

intended.  In  this  way,  a  complete  set  of  drawings  for  each 
machine  is  always  at  hand  and  filed  together  for  ready 
reference. 

The  Card  System 
As  a  check  against  mistakes,  and  to  complete  the  record, 
three  sets  of  cards  are  kept,  each  under  a  different  head,  viz., 
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"Numerical  Index,"  "Machine  Index"  and  "Customer's  Index." 
The  numerical  index  cards  should  be  made  before  drawings 
are  filed  and  the  finished  index  will  appear  as  shown  in 
Fig.   3. 

One  of  the  individual  cards  is  shown  in  Fig.  4.  This  card 
would  be  filed  in  section  A  after  2,  and  by  numbering  those 
cards  consecutively  and  in  advance  there  is  no  danger  of 
having  the  same  number  on  any  two  drawings,  as  this  index 
must  be  referred  to  before  numbering  a  drawing.  For  ex- 
ample, a  size  .1  drawing  for  drawer  2  is  to  be  numbered,  and 


^^^ 


//7e. 


/6'x 


G^/ass    A'. 


6^^-^y. 


.2zJdfz 


Fig.  S.     Card  used  in  the  Uachine  Index 

by  referring  to  index  under  A  2  we  see  that  A  210  is  the  last 
number  used;  therefore  we  use  blank  card  A  211  and  put  this 
number  on  the  drawing.  The  title  of  the  drawing  is  also 
written  on  this  card.  Frequently  only  the  number  of  the 
drawing  is  referred  to  and  in  order  to  locate  and  identify 
the  drawing,  this  index  is  very  valuable. 

The  machine  index  is  simply  an  index  bearing  the  name 
of  machines  alphabetically  arranged,  the  cards  being  ruled 
as  shown  in  Fig.  5.  The  advantage  of  this  card  is  chiefly 
as  a  check,  and  when  all  of  the  drawings  for  a  machine  are 
wanted,  it  is  well  to  refer  to  this  card  for  the  complete  list, 
as  there  Is  always  a  chance  of  someone  putting  a  drawing 
away    in    the    wrong   place.      By    referring    to    the    card,    you 
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Fig.  6.     Card  used  in  the  Customer's  Index 

know  that  you  have  a  complete  set  of  drawings.  It  is  also 
handy  for  the  man  getting  up  a  complete  set  of  blueprints 
for  a  machine. 

The  customer's  index  is  a  record  of  blueprints  mailed  to 
the  customer.  The  cards  are  ruled  as  shown  in  Fig.  6  and 
are  filed  in  an  index  which  is  arranged  with  the  customers' 
names  in  alphabetical  order.  This  will  be  found  valuable  in 
order  to  locate  the  exact  blueprint  mailed  to  a  customer. 
*     *     * 

Effective  ventilation  means  first  of  all  that  the  air  in  a  room 
is  kept  in  motion.  It  does  not  necessarily  mean  that  the  air 
is  being  rapidly  displaced  by  the  outer  atmosphere.  Workmen 
will  be  comfortable  in  a  warm  shop  if  the  air  is  kept  in  motion 
so  that  a  perceptible  breeze  is  felt.  To  merely  change  the  air 
is  not  enough.  For  this  reason,  it  Is  a  mistake  to  design  a 
shop,  especially  a  blacksmith  shop,  with  the  window  openings 
six  or  seven  feet  above  the  floor.  At  this  height,  the  direct 
effect  of  the  air  coming  in  is  not  felt  by  the  men,  who,  as  a  re- 
sult, are  likely  to  suffer  severely,  notwithstanding  the  fact  that 
the  air  is  constantly  changing.  They  do  not  feel  the  breezes 
and  the  drying  of  perspiration  is  slow. 
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STRESSES  IN  BRICK   PRESS    MOLD  BOXES 

BY  BAMUBL  1).   KANOWITZ" 

In  the  design  of  mold  boxes  for  repressing  clay  products 
to  their  required  form,  designers  have  not  had  any  rational 
formula  to  follow,  since  the  stresses  transmitted  to  the  frame 
vary  with  the  plasticity  of  the  clay.  As  the  writer  has  had 
occasion  to  use  various  sized  mold  boxes,  the  following  form- 
ulas were  developed,  the  coeflScients  given  having  been  derived 
from  experimental  tests.  For  all  practical  purposes,  we  may 
consider  that  each  side  of  the  frame  of  the  mold  box  (see  Fig. 
1)  is  subjected  to  two  stresses — one  a  bending  stress  due 
to  the  distributed  load  acting  on  the  side  direct,  and  the  other 
a  tensile  stress  due  to  the  reactions  of  the  adjacent  ends,  as 
shown  in  Fig.  2. 

The  bending  stress  can  be  found  from  the  formula  for  a 
uniformly  loaded   beam  fixed  at  the  ends,  or 

PI 

P,  = (1) 

VIZ 

where  Pi  =  stress  per  square  inch; 
P  =  total  load  on  beam; 
\  =  length  of  beam; 
Z  =  section  modulus. 

In  the  case  under 
consideration  let 

W  =  total  upward 
force  of  plunger; 

a  =  inside  length 
of  frame; 

6  =  inside  width 
of  frame; 

c  =  depth  of  frame; 

t  =  thickness  of 
metal. 

In  the  case  of  a 
fluid  where  the  pres- 
sure is  distributed 
uniformly  in  all  di- 
rections, we  have  the 
following  formula; 
W 

V^  = (2) 

o6 
where    Vi  =  pressure 
per  square  inch  in  all 
directions. 

In  dealing  with  a 
clay,  however,  we 
find  that  the  pres- 
sure is  not  distribut- 
ed equally  in  all  di- 
rections and  that  the 
unit  pressure  on  sides 
and  ends  can  best  be 
expressed  by  the  fol- 
lowing formula 
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Diagrams    illustrating  Brick   Press  Holds 
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(3) 


In  this  formula,  K  is  a.  constant  depending  on  the  nature  of 
the  clay  and  amount  of  moisture  in  the  material  to  be  re- 
pressed. The  following  values  of  constant  K  were  obtained 
from  experiments  on  brick  at  different  stages  of  drying: 


Nature  of  Material 

PcrcentaBe  of  Moisture 

10          15          25          35     1     50 

Values  of  K 

Soft  plastic  clay 

Medium  pla.stic  clay. . .  . 

Coarse  plastic  clay 

Fireclay,  kaolin 

0.68       0.73       0.82       0.90       0.94 
0.6-2       0.68       0.78       0.85       0.90 
0.58       0.65       0.76       0.84       0.90 
0.50       0.55       0.64       0.7-2       0.80 

The  area  of  side  A  of  the  frame  =  oc  (see  Fig.  1);  there- 
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KW 

fore,  the  total  load  on  side  A  equals X  ac,  or, 

ab 
KWc 

P    . (4) 

h 
The  section   modulus  of  side  A   about  the  neutral   axis   is 
1 
equal   to  Z  =  —  (•/".     Substituting  the  values  of  P  and  /,   in 

G 
Equation    (1)    and   noting  that  /  =  n,   wo  have  the   following 
result: 

KWa 

P.  =  (5) 

2W 

From  this  equation  we  note  that  the  bending  stress  varies 
with  values  a,  6  and  t  but  Is  independent  of  the  values  c. 

The  tensile  stress  on  side  A  is  due  to  the  outward  pull 
exerted  upon  It  by  the  load  on  the  two  adjacent  ends.  The 
area  of  each  of  these  equals  b  X  c,  and  the  load  per  square 

KW 
inch  from  Equation  (3)  equals ;  therefore,  the  total  load 


KW 
on  each  end  equals x  &c  =  — 

ah 
force  that  pulls  on  side  A,  T,  then 

KWc 
r  = 


ab 
KWc 


-or,  calling  the  tensile 


(6) 
a 

The  area  over  which  3'  acts  equals  c  X  t;  therefore,  we  have 
T        KWc        KW 

P3  =  — = = (7) 

tc        ate  at 

where  Ps  =  the  direct  tensile  stress. 

Combining  Equations   (5)   and   (7)   we  obtain 

KWa       KW 

P  =  P3  +  Pi  = 1 (8a) 

2  bt'  at 

where  p  =  the  resultant  stress  in  the  frame  due  to  flexure 
and  tension.  Equation  (8a)  can  be  reduced  to  the  following 
form : 

a'  +  2bt 

(8) 


KW  I    a"  +  2bt  \ 
ab    \        2t'        f 


In  designing  a  frame,  the  combined  stress  in  the  longer  side 
only  is  considered,  since  the  combined  stress  in  the  longer 
side  is  greater  than  the  combined  stress  in  the  shorter  side. 
The  bending  stress  in  the  longer  side  is  also  greater  than  the 
bending  stress  in  the  shorter  side,  since  their  ratio  is,  from 
Equation   (5), 

KWa        KWb        a' 


2bf  2af  b" 

Although  the  tensile  stress  in  the  shorter  side  is  greater 
than  the  tensile  stress  in  the  longer  side,  still  their  ratio  is, 
from  Equation   (7), 

KW       KW       a 

bt  at  b 

From  the  above  equations,  we  see  that  the  ratio  of  the  bend- 
ing stresses  in  the  longer  to  the  shorter  side,  varies  as  the 

a 
square    of   — ,   while   the   ratio   of   the   tensile    stress    in    the 

b 
smaller  to  the  longer  side,  varies  as  the  first  power  only,  so 
that  the  sum  of  the  combined  stresses  in  the  longer  side  Is 
greater  than  the  sum  of  the  combined  stresses  in  the  shorter 
side. 
Solving  Equation  (8)  for  t  we  obtain 


KW 

t  = + 

2aji 


'^(^j 
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%pb 


(9) 


In  the  above  equation,  if  a  is  much  longer  than  6,  the  quant- 
KW 

ity can  be  neglected  and  Equation   (9)   reduced  to  the 

2  ap 

following  form: 


-i 


KWa 
2pb 


This  same  result  can  be  obtained  by  solving  Equation  (5) 
for  t,  thus  showing  that  under  the  above  conditions,  the  tensile 
stress  can  be  neglected  in  comparison  with  the  bending  stress. 

The  data  given  in  the  foregoing  is  applicable  not  only  to 
ordinary  liand  and  power  represses,  but  also  to  brick-forming 
machinery  such  as  soft-mud  machines  and  dry-press  machines; 
in  the  latter  typo,  the  forces  reriuired  ar(^  enormous.  The 
(lucstion  of  brick  machinery  design  and  installation  has  been 
very  much  neglected,  due  particularly  to  the  general  incffl- 
ciency  of  the  average  brick  plant  but,  principally,  because 
the  average  brick  machinery  designer  has  a  very  meager 
knowledge;  of  clays  and  depends  mostly  upon  guesswork.  The 
stresses  to  which  the  mold  box  of  a  press  is  subjected,  especi- 
ally when  comparatively  dry  clay  is  compressed  to  the  form 
of  a  brick,  are  much  greater  than  is  generally  supposed.  Take 
the  case  of  a  "face  brick"  made  on  a  dry  press.  Dry  pulveri- 
zed clay  is  used,  and,  after  being  poured  into  the  mold  boxes 
of  the  press,  enough  power  has  to  be  applied  to  compress  this 
clay  into  bricks  having  smooth  surfaces  and  sharp  edges; 
those  bricks  must  also  be  hard  enough  to  allow  stacking  them 
in  a  kiln  thirty  high,  without  losing  their  shape.  Certain 
clays  require  a  pressure  of  from  40,000  to  50,000  pounds  per 
square  inch,  before  these  results  can  be  obtained. 

An  idea  of  the  stresses  set  up  and  the  forces  that  have  to 
be  applied  in  brickmaking,  may  be  obtained  from  the  follow- 
ing quotation  taken  from  the  catalogue  of  a  well-known  man- 
ufacturer of  brick  machinery.  "A  press  that  will  turn  out 
2800  dry  pressed  bricks  per  hour,  weighs  51,000  pounds,  re- 
quires 25  H.  P.,  and  the  guides  which  receive  the  thrust  of  the 
plungers  are  built  to  withstand  a  tensile  strain  of  6,078,000 
pounds."  Re-presses  which  are  used  to  press  bricks  after  they 
are  already  formed,  also  require  very  high  pressures  in  order 
to  press  out  all  cavities  and  produce  bricks  having  smooth 
surfaces  and  well  defined  edges.  For  some  clays  a  unit  pres- 
sure of  2000  to  3000  pounds  is  required. 


DON'TS   FOR   DRILLING   MACHINE 
OPERATORS* 

BY  JAMES  E.  COOLEYt 

Don't  forget  when  using  a  head  counterbore  to  try  the  bead 
of  the  screw  in  a  hole  often,  to  see  if  it  is  cutting  the  right 
depth. 

Don't  take  it  for  granted  that  the  drill  you  called  for  at  the 
tool-room  has  been  given  you;  look  at  it  and  see  if  it  is  the 
right  size. 

Don't  brush  cast-iron  chips  off  the  table  onto  the  floor  but 
catch  them  in  a  box;  this  action  raises  a  dust  which  gets  into 
the  machine  bearings. 

Don't  run  a  tap  in  a  hole  with  the  tapping  fixtures,  unless 
you  have  first  measured  the  hole  to  see  if  it  is  drilled  large 
enough. 

Don't  use  a  knee  or  angle-plate  or  parallels  without  first 
assuring  yourself  there  are  no  nicks  in  them  to  make  the  work 
out  of  true. 

Don't  forget  to  slightly  prick  several  places  around  on  a 
scribed  circle  with  the  center  punch;  they  will  show  after  the 
circle  has  become  rubbed  out. 

Don't  push  down  hard  when  tapping  a  hole  but  give  the 
fixture  time  to  feed  the  tap  in;  tapping  fixtures  are  broken  by 
forcing  and  not  because  they  won't  work. 

Don't  use  a  drift  that  passes  entirely  through  the  broach  in 
the  spindle,  because  the  hammer  will  strike  the  spindle  on 
the  last  stroke  or  when  the  drift  passes  through. 

Don't,  wlien  using  several  drills,  let  a  drill  follow  a  very 
small  one  or  vice  versa  if  you  can  avoid  it;  use  the  drills  in 
the  order  of  their  nearest  diameters  if  possible. 

Don't  ever  fail  to  look  at  the  opposite  end  of  a  drilled  hole 
to  see  if  there  is  a  ridge  on  one  side  of  the  edge;  if  there  is, 
it  shows  that  the  drill  has  been  ground  off  the  center. 

Don't  forget  to  watch  and  see  if  the  drill  is  sending  up 
solid  or  powdered  chips;  if  the  latter,  the  feed  is  not  on  tight 
enough,  or  the  feed  belt  is  loose,  or  the  drill  is  dull. 


(10) 


•  See  "Don'ts"  for  DriUing  Machine  Operators."  published  in  the  November, 
1913.   number  of  Machinery. 
t  Address:     46   WyUys   St..    Hartford.    Conn. 
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REPORT  ON  INVESTIGATION  OF  DEVICES  MADE  BY  THE  NORTON  CO. 

BY  R.  O.   WILLIAMSt 


Recent  discussions  in  the  technical  press  and  publications 
devoted  to  industrial  safety  and  welfare  work,  have  forcibly 
brought  to  the  attention  of  those  most  interested,  the  fact 
that  there  is  no  uniformity  or  standardization  of  grinding 
wheel  protection  devices.  This  lack  of  uniformity  has  been  a 
serious  handicap  in  the  development  of  safer  manufacturing 
conditions.     Attention  has  also  been   drawn  to  the  fact  that 


Hood  Tests 
The  wheels  used  for  the  hood  tests  were  16  by  2  by  1%-inch, 
alundum,  vitrified,  of  various  grains  and  grades  and  had 
parallel  sides.  The  hood  was  a  modern  type,  and  the  wheels 
were  mounted  between  relieved  cast-iron  flanges  8  Inches  In 
diameter.  One  layer  of  blotting  paper  of  standard  thickness 
was  used  between  the  wheel  and  each  flange.  The  nut  on  the 
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Testing  Equipment  consisting  of  Norton  Floor  Stand  operated 
a   Speed   of    6000   Surface    Feet   per    Minute   for    All   Tests 


Fig.  2.     Wheels  broken  by  swinging  130- 
pound  Weight  against  the  Side 


there  are  no  recorded  data  or  observations  on  which  standard- 
ization and  safety  rules  can  be  based.  For  the  purpose  of 
obtaining  data  and  observations  on  the  relative  protection 
offered  by  an  approved  type  of  protection  hood  and  approved 
beveled  steel  flanges,  the  Norton  Co.,  through  its  research 
laboratories,  conducted  a  series  of  tests. 

The  testing  equipment  consisted  of  an  up-to-date  grinding 
wheel  stand  driven  by  a  71/2  horsepower  gasoline  engine  (see 
Fig.  1).  A  wooden  framework  of  heavy  timbers  was  built 
over  the  side  on  which  the  flanges  were  tested,  to  intercept 


spindle  was  not  tightened  excessively,  but  drawn  up  enough 
to  hold  the  wheel  firmly.  The  wheels  in  the  hood  tests  were 
broken  by  dropping  a  steel  wedge  between  the  rest  and  the 
side  of  the  wheel,  in  such  a  manner  as  to  provide  a  severe 
blow.  The  object  was  to  duplicate,  as  nearly  as  possible,  one 
of  the  most  frequent  causes  of  accident,  viz.,  that  of  the  work 
being  caught  between  the  rest  and  the  wheel. 
Flantfe  Tests 
The  wheels  used  were  all  24  by  2^  by  1%-lnch  alundum, 
vitrified,  grain  14,  Grade  O,  tapered  both  --ul--  •",    inch  to  the 


Fig.  3.     Wheel;    16-   by   2-   by   l'/4-inch   Alundum,   20-K   Vitrified; 

Speed,    6000   Surface    Feet.      None   of    the   Broken   Pieces 

escaped    from    the   Hood 

pieces  of  the  wheels  which  might  possibly  break  off  outside  the 
flanges.  In  all  tests,  the  wheels  were  operated  at  6000  peri- 
pheral feet  per  minute,  the  speed  being  very  carefully  regu- 
lated immediately  before  each  test. 


•Paper  presented  before   the  American   Society  of  Mechanical   Engineers   at 
New  Haven,   Conn.,   November  21,   1913. 
t  Safety  Englueer,   Norton  Co. ,   Worcester,   Mass. 


Fig.  4.     Wheel;    16-    by    2-    by    l?i-inoh,    Alumluin.    30  K    SiU^ate. 

Speed,  6000  Surface  Feet.     None  of  the  Broken 

Pieces  escaped  from  the  Hood 

foot,  with  a  flat  at  the  center  of  4  inches  diameter.  One  thick- 
iipss  of  standard  blotting  paper  was  used  between  the  wheel 
and  each  flange.  In  these  tests,  five  sets  of  relieved  steel 
flanges,  tapered  %  inch  to  the  foot,  were  used,  the  diameters 
being  12,  14,  16,  18  and  20  inches,  respectively. 

The  wheels  in  these  tests  were  broken  by  swinging  a  130- 
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pound  cast-iron  weight  against  the  aide  of  the  wheel  (ace  Fig. 
2).  This  method  of  breakage  corresponds  to  a  common  cause 
of  accident  when  heavy  castings,  which  are  suspended  by 
tackle  above  the  wheel,  are  carelessly  allowed  to  strike  the 
Bide  of  the  wheel  with  enough  force  to  cause  breakage.  The 
manner  In  which  a  wheel  Is  broken  Is  not  Important  when  pro- 


Fig.  6.     Wheel;  16-  by  2-  by  l^,  in,  li,  Alundum,  84-K  Vitrifled;  Speni 
6000  Surface  Feet.     None  ni   tlio  Broken  Pieces  escaped 
from   the   Hood 

tection  devices  for  grinding  wheels  are  being  studied,  so  even 
though  the  wheels  were  broken  by  different  methods  in  the 
hood  tests  and  the  flange  tests,  the  results  obtained  are  com- 
parative from  the  point  of  view  of  protection  to  an  operator. 
Observations 

In  none  of  the  hood  tests  did  a  piece  of  the  wheel  leave  the 
hood  in  a  way  that  could  have  caused  damage.  The  tests  show 
conclusively  that  a  well  designed  protection  hood,  made  of 
the  right  material  and  properly  adjusted,  affords  ample  pro- 
tection for  straight-side  wheels  even  when  they  are  mounted 
between  standard  straight  relieved  flanges  having  a  diameter 
equal  to  one-half  the  diameter  of  the  wheel. 

It  is  possible  to  break  pieces  from  a  wheel  by  a  severe  blow 
when  there  is  only  2  inches  of  the  wheel  projecting  beyond 


Fig.  6.     Wheel;    24-   by  21/2-   by   1%-Inch,      Tapered    %   Inch   to   Foot, 

Alundum,   14-0,    Vitrified;    Speed,    6000   Surface   Feet.      Flanges; 

steel,   12  Inches  Diameter,   Believed,   Tapered   %   Inch 

to  Foot.    Wheel  broke  into  Forty-two  Pieces  and 

approximately  Two-thirds  of  Wheel  escaped 

from  Flanges 

the  flanges.  With  protection  flanges,  no  matter  how  little  the 
wheel  projects  beyond  the  flanges,  an  operator  has  no  protec- 
tion from  injury  in  case  a  piece  of  the  wheel  breaks  off  out- 
side of  the  flanges,  whereas  with  a  hood,  protection  is  almost 
absolute. 

Reqmrements  for  Hoods  and  Flang-es 
It  was  not  the  intention  to  obtain  data  from  which  standard 
specifications  for  hoods  and  flanges  could  be  drawn;  neverthe- 
less, the  tests  as  a  whole  brought  out  a  number  of  points 
which  could  be  so  used.  Specifications  for  hoods  for  rough 
grinding  should  not  only  require  a  certain  strength,  as  de- 
termined by  the  design  and  material  used,  but  they  should 
also  require  that  the  top  end  of  hoods  have  some  sliding- 
tongue  device,  which  can  be  adjusted  as  the  grinding  wheel 


wears,  and  thus  offer  at  all  times  the  maximum  protection  pos- 
sible. Thoy  should  also  contain  a  definite  statement  as  to  the 
muxlniuni  cxposiMl  grinding  surface  allowable  for  the  common 
varh'tlcs  of  grinding.  For  example:  Can  60,  70  or  80  degrees 
of  grinding  surface  be  exposed  on  the  type  of  machine  known 
as  the  floor  stand?  Such  specifications  should  also  state  the 
nilnlinuni  size  wheel  allowable  In  a  hood  of  given  dimensions. 

In  a  majority  of  Instances  where  protection  flanges  are  now 
used,  ample  protection  can  be  obtained  by  means  of  hoods 
without  such  flanges.  However,  there  are  conditions  where  a 
liood  Is  not  practical  and  where  flanges  offer  the  next  best 
method  of  protection.  The  amount  of  protection  offered  by 
/langes  is  dependent  upon  the  following: 

1.  The  capacity  of  the  flanges  to  resist  the  wedging  action 
of  a  broken  piece  of  the  wheel. 


Fig.  7.     Wheel;  Same  as  Fig.  6.     Flanges;  Steel,  14  Inches  Diameter, 

Eelieved,  Tapered  %  Inch  to  Foot.     Wheel  did  not  break  into  as 

many  Pieces  as  One  in  12-inch  Flanges.     Approximately 

Tliree-fourths  of  Wheel  escaped  from  Flanges 

2.  The  size  of  flanges. 

3.  Bevel  of  the  wheel. 

4.  Peripheral  velocity  of  the  wheel. 

5.  Mass  of  the  wheel. 

6.  Degree  of  safety. 

Degree  of  safety,  as  here  used,  expresses  the  relationship 
between  the  thickness  of  the  wheel  at  the  hub  and  the  thickness 
of  the  wheel  at  the  point  where  the  outer  edge  of  the  flanges 
bears  on  the  wheel.  In  other  words,  it  is  an  expression  which 
indicates  how  much  the  flanges  must  spread  in  order  to  let 
out  a  broken  sector  of  the  wheel.    If  the  force  acting  upon  the 


Fig.    8.     Wheel;   Same  as  Fig.   6.      Flanges;  Steel,   16  Inches  Diameter, 

Eelieved,    Tapered    %   Inch  to  Foot.      Blow  of  Weight 

was  not  on  Piece  of  Wheel  which  left  Flanges 

and  dropped  to  Ground.      The  Fart  of 

Wheel  struck  by  Weight  was 

held  in  Flanges 

sector  of  a  broken  wheel  is  great  enough  to  spread  the  pro- 
tection flanges  a  distance  equal  to  B  minus  A  inches  (see 
Fig.  11),  then  there  is  not  adequate  protection.  SuflBcient  pro- 
tection can  be  obtained  by  (a)  increasing  the  thickness  of 
the  flanges,  (6)  using  flanges  of  a  material  with  a  greater 
modulus  of  elasticity,  (c)  increasing  the  diameter  of  the 
flanges,  (6)  increasing  the  taper  per  foot  of  the  wheel. 
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Some  figures  obtained  from  the  16-lnch  diameter  flange  test, 
give  a  basis  on  which  standard  specifications  may  be  formu- 
lated. The  combination  of  factors  present  In  this  case  re- 
sulted In  what  could  be  termed  a  critical  condition.  The 
wheel  broke  Into  four  almost  equal  pieces,  the  weights  of 
which  were  about  23i/j  pounds.  The  peripheral  velocity  of 
the  wheel  was  6000  feet  per  minute.  The  wheel  was  tapered 
%  inch  to  the  foot,  the  taper  ending  2  inches  from  the  center 
of  the  wheel.  In  order  for  a  sector  to  fly  out  of  the  IC-lnch 
flanges,  they  had  to  spread  a  total  of  %  Inch.  After  the 
breakage,  it  was  found  that  the  sectors  had  moved  out  a  little 
over  5'/.  Inches  and  the  flanges  had  spread  a  little  over  11/16 
inch,  or  nearly  the  required  distance  to  let  out  the  sectors. 

The  shape  of  the  flanges  used  was  such  that  it  has  been 
found  impractical  to  consider  them  as  cantilevers  of  the  same 
cross-sectional  area,  and,  therefore,  the  acting  forces  In  the 
above  case,  and  the  e.xac1>  factor  of  safety,  cannot  be  calculated 
readily.  For  this  reason  we  cannot  deduce  definite  formula 
relations  between  the  several  factors  Involved.     We  can,  how- 


Figr.  9.     Wheel;   Same  as  Fig.   6.     Flanges:   Steel,   18  Inches  Diameter, 

Believed,  Tapered  %  Inch  to  Foot.      The  Piece  of  Wheel  on  the 

Ground  was  not   knooked   ofF  by   Blow   of  Weight,   but 

thrown   from   Flanges  by   Centrifugal 

Force  and  hurled  through   Opening 

at  Top  of  Framework  into 

Air  about  60  Feet 

ever,  find  a  proportional  relation  which  expresses  the  relative 
degree  of  safety  with  different  size  wheels  and  flanges. 

Flanges  20  inches  in  diameter  must  open  one  inch  to  let 
out  a  sector.  This  distance  is  33  1/3  per  cent  more  than  in 
the  case  previously  cited,  so  that  20-inch  flanges  of  the  same 
stiffness  as  the  16-lnch  flanges  would  just  about  hold  the 
quarter  sector  of  a  wheel   of  33   1/3  per  cent  greater  mass. 


Wheel;  Same  as  Fig.   6.     Flanges;  Steel,  20  Inches  Diameter, 
Relieved,  Tapered  ^4  Inch  to  Foot.      All  Segments  were 
retained   by   Flanges    which   are   only  4  Inches 
less  than  Wheel  Diameter 

The  size  of  a  24-inch  wheel  of  33  1/3  per  cent  more  mass  than 
a  24  by  214-inch  wheel,  would  be  about  24  by  3%  inches. 
Since  20-inch  flanges  are  as  large  as  is  practical  to  use  on 
wheels  24  inches  in  diameter,  It  Is  quite  obvious  that  24-Inch 
wheels  of  a  thickness  greater  than  3Vi  inches  are  not  safely 
guarded  by  means  of  %-inch  taper  protection  flanges,  unless 
the  flanges  are  made  more  rigid  than  most  existing  flanges. 
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Fig.    11.     Sectional      View      of     Tapering 
Grinding     Wheel    and     Protection   Flange 


Standard  speclflcations  should  require  a  factor  of  safety  of 
at  least  2.  This  requires  a  greater  taper  than  %  inch  to 
the  foot,  or  the  use  of  very  heavy  steel  flanges. 

ConcluBlona  from  Tests 

The  tests  conducted  and  the  mathematical  deductions  given 
above,  show  that  protection  hoods  provide  greater  safety  than 
do  safety  flanges.  The 
protection  offered  by 
any  given  taper  de- 
creases with  decreased 
diameter  of  the  wheel. 
To  provide  equal  safety 
on  all  sizes  of  wheels 
would  require,  there- 
fore, a  graduated  differ- 
ence in  taper.  A  hood 
with  an  adjustable 
tongue  furnishes  equal 
protection  for  a  wide 
range  In  the  diameter 
of  wheels. 

Second  to  safety,  the 
cost  of  operating  a 
given  grinding  machine 
is  of  vital  interest.  In 
this  respect,  adjustable 
hoods  have  the  better 
of  the  argument  for,  as 
the  wheel  wears,  pro- 
tection flanges  must  be 
changed  frequently.  Such  change  involves  the  removal  and 
remounting  of  the  two  flanges  and  wheel,  whereas,  in  the 
case  of  a  hood,  the  change  would  merely  involve  set-screw 
adjustment. 

To  provide  adequate  protection  for  wheels  3  inches  and 
thicker,  the  thickness  (hence  the  weight)  of  flanges  would 
have  to  be  increased  beyond  that  of  any  flange  now  on  the 
market.  This  would  mean  added  momentum  to  the  revolving 
spindle,  which,  in  turn,  would  require  greater  rigidity  and 
strength  than  is  to  be  found  in  the  majority  of  present- 
day  grinding  machines. 

Since  the  face  of  a  tapered  wheel  becomes  wider  as  the 
diameter  decreases,  serious  inconvenience  is  caused  in  all 
grinding  where  the  wheel  must  work  in  a  slot.  Tapered  wheels 
do  not  permit  the  grinding  of  right-angle  shoulders  as  do 
straight  wheels.  Laws  in  almost  every  country  require  the 
removal  of  dust  from  grinding.  This  requires  the  use  of  a 
hood,  and  if  a  hood  must  be  used,  it  might  just  as  well  be 
strong  enough  to  offer  protection  in  case  of  accident.  A 
proper  hood  offers  complete  protection.  Protection  flanges  can- 
not offer  this  complete  protection,  but  in  instances  where  a 
hood  would  interfere  with  the  proper  use  of  the  wheel,  flanges 
offer  the  next  best  method. 

*     *     * 

RUSSIAN  EXPORT  TRADE 
Are  American  machine  builders  who  are  looking  for  an 
export  trade  fully  aware  of  the  fact  that  Russia,  at  the  present 
time,  offers  one  of  the  greatest  opportunities  for  trade  ex- 
pansion? Germany  is  working  this  field  very  diligently  and 
has  a  firm  grasp  on  the  Russian  machine  trade.  Russia,  In 
fact,  is  one  of  Germany's  most  important  customers  in  the 
machine  field.  Sweden  also  exports  to  Russia  a  large  per- 
centage of  the  machinery  built  in  that  country,  and  many  of 
the  machine  industries  in  Sweden  depend  largely  upon  the 
Russian  market.  Whether  or  not  the  abrogation  of  the  treaty 
between  the  United  States  and  Russia  would  have  any  influ- 
ence on  the  conditions  of  trade  between  the  two  countries  is 
diflicult  to  say;  but  there  seems  to  be  no  reason  why  Russia 
should  not  be  just  as  willing  to  do  business  with  American 
exporters  as  with  Germans,  unless  the  absence  of  the  treaty 
makes  a  material  difference  In  our  trade  with  Russia.  Ger- 
many and  Sweden  have  no  advantage  except  the  proximity 
of  territory.  This,  of  course,  counts  for  something,  but  in 
these  days  of  rapid  transportation,  the  odds  against  American 
manufacturers  on  this  account  should  not  be  insurmountable. 
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GEARS  FOR  MACHINE  TOOL  DRIVES* 


MATERIALS  RBOOMMENDED  FOR  THE  VARIOUS  «EAR  COMBINATIONS  MET  WITH  IN  MACHINE  TOOL  DESIGN 


BY  JOHN 

The  basis  of  this  paper  Is  the  consideration  of  the  six  f()lh)\v- 
ing  (HU'stions  relating  to  tlie  use  of  gears  for  driving  machine 
tools: 

1.  I'nder  \\liat  eoiidilions  is  it  advisable  to  use  cast-iron 
or  steel  gears  for  niacliine-lool  drives? 

2.  Are  the  objections  to  cast  iron  on  the  ground  of  wear  or 
brealiage? 

3.  What  tootli  pressure  is  safe  for  cast-Iron  gears? 

4.  What  grades  of  steel  give  best  results  and  how  should 
they  be  treated? 

5.  How  liard  is  it  advisable  to  make  steel  gears  before  ma- 
chining them? 

6.  Are  they  to  be  hardened  after  machining,  and  if  so,  to 
what  scleroscope  test? 

Conditions  Governlngr  use  of  Cast-iron  and  Steel  Gears 
There  are  a  number  of  well  established  gear  conditions  that 
are  common  to  the  majority  of  machine  tools,  which,  if  noted, 

GEAR  CONDITIONS  COMMON  IN  MACHINE  TOOLS 

Material 

A  Gears    always    in     (a)      Slow     speeds.  Cast  Iron 

mesh,    the    wear        light  duty 

on   the  teeth  be-     (b)      Slow     speeds,      Machine  steel 
ing  constant  lieavy  duty 

(c)  Fast      speeds.      Machine  steel 
light  duty 

(d)  Fast     speeds.     Machine        steel, 
heavy  duty  casehardened 

B  Gears  in  sets  that  These     are     change     Cast  iron,  except- 

are       removable  gears       used      in         ing   the   small- 

and  interchange-  thread  cutting  on         est,  which  may 

able    with    each  lathes,  spiral  cut-         require    to    be 

other,     distribut-  ting    on     milling         of  steel 

ing      the      wear  machines,     index- 
over  a  number  of  ing  on  automatic 

gears  gear  cutters  and 
feed  and  speed 
change  gears  ; 
speeds  and  pres- 
sures are  gener- 
ally moderate 

C  Gears  in  sets  that  Used     as     quick-      Machine  steel, 

are    non-remov-  change  feed  gears         casehardened 

able    and    parti-  ■ — changes   made 

ally  interchange.  by  levers;   speeds 

able,  distributing  and  pressures 

the  wear  over  a  moderate 

number  of  gears. 

Changes    made 

while    gears    are 

in  motion* 

D  Gears  in  sets  that  Used     as     quick-   Machine     steel, 

are      non-remov-  changespeed         casehardened 

able    and    parti-  gears   —   changes 

ally  interchange-  made    by    levers; 

able,       distribut-  high    speeds    and 

ing    the    wear  heavy  pressure 

over  a  number  of 

gears.       Changes 

made  when  gears 

are  at  restt 

E  Gears  that  are  em-  This    condition    ap-     Hard,       close- 

ployed  only  part  plies  to  back-gears         grained    cast 

of   the   time   the  for    the    spindle        iron 

machine  is  work-  drive.     Gears  are 

ing,  and  are  en-  made  large  diam- 

gaged  and  disen-  eter,  coarse  pitch 

gaged   when   the  and     wide     face; 

machine  is  stop-  speeds     moderate 

ped  and  heavy  pres- 
sure 

•  If  the  changes  were  made  when  the  machine  was  at  rest,  the  gears 
would  not  require  hardening.  But  custom  demands  that  changes  be  made 
while   the  machine   is   running. 

t  Although  the  changes  are  supposed  to  be  made  when  gears  are  at  rest, 
careless  workmen  will  violate  this  rule,  with  the  possibility  of  breaking  the 
engaging  gears.  Some  makers  use  an  alloy  steel  in  their  spindle  train  to 
prevent  breakage,  but  a  better  way  is  to  provide  means  whereby  It  is 
necessary  to  stop  the  machine  before  throwing  in  the  gears.  This  applies 
to  the   tumbler  type  of   change   gearing. 

may  prove  somewhat  of  a  guide  in  selecting  the  proper  ma- 
terial for  the  gears,  considered  from  the  standpoints  of  econ- 
omy, efficiency  and  durability.  The  conditions  may  be  classi- 
fied, as  in  the  accompanying  table. 

The  objections  to  cast  iron  cover  both  wear  and  breakage. 

•  Paper  presented  before  the  American  Society  of  Meclianlcal  Engineers, 
Decenit)er,  1913. 

t  Address:     Brown  &  Sharpe  Mfg.   Co.,   Providence,   R.   I. 
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If  the  speed  is  excessive,  say  about  500  feet  per  minute,  they 
are  likely  to  wear  quite  rapidly;  and  on  slow  speeds  and  heavy 
pressure  breakage  will  occur,  unless  they  can  be  made  of 
ado(iuate  size,  as  in  tlie  case  K,  where  the  back-gears  are  so 
located  In  the  machine  that  it  is  possible;  to  employ  large 
diameters,  coarse  pitclics  and  wide  faces. 

Safe  Tooth  Pressure  for  Cast-iron  Gears 
The  question  of  tooth  pressures  in  cast-iron  gears  is  some- 
what problematical.  The  Brown  &  Sharpe  Mfg.  Co.  has  in 
successful  operation  a  gear  in  the  spindle  drive  of  its  largest 
milling  machine,  made  from  a  hard,  close-grained  cast  iron 
having  a  tensile  strength  of  23,000  pounds  per  square  inch, 
which,  when  running  at  the  slowest  speed,  sustains  a  pres- 
sure on  the  teeth  of  8250  pounds.  It  is  calculated  that  two 
teeth  are  always  in  contact,  which  gives  4125  pounds  pressure 
per  tooth.  The  area  in  cross-section  of  each  tooth  is  I14  square 
inch,  equaling  3300  pounds  per  square  inch.  When  the  gear 
runs  at  the  fastest  speed  the  pressure  is  about  1000  pounds 
per  square  inch.  It  is  not  known  whether  the  pressure  could 
be  increased  to  any  considerable  extent,  but  it  has  been  over- 
loaded to  at  least  30  per  cent  without  injuring  it;  this  was 
when  testing  out  the  machine  and  the  overload  was  of  short 
duration.  It  might  be  said  that  this  gear  is  not  subjected  to 
any  sudden  shock;  if  it  were,  the  allowable  tooth  pressure 
would  be  considerably  less. 

Grades  of  Steel  that  give  Best  Results  and  Heat-treatment 
For  gears  that  are  of  small  proportions  and  yet  are  subjected 
to  heavy  duty,  it  has  been  found  that  in  cases  where  the  more 
common  steels  have  failed,  excellent  results  have  been  obtained 
from  using  a  5  per  cent  nickel  steel.  This  steel  casehardens 
with  a  very  hard  surface  and  still  has  a  strong  and  tough  core, 
making  it  an  ideal  steel  to  use  where  the  pressure  is  heavy 
or  the  gear  is  subjected  to  shock.  Experience  shows  that  drop- 
forgings  are  more  uniform  in  texture  than  bar  stock.  This 
grade  of  steel  is  given  an  oil  treatment  and  is  also  annealed 
before  machining.  The  oil  treatment  is  as  follows:  heat  to 
1550  degrees  F.  and  quench  in  oil.  To  anneal,  reheat  to  1350 
degrees  F.  and  cool  very  slowly.  The  steel  is  then  ready  to 
machine. 

After  machining,  it  is  carbonized  as  follows:  Pack  in  any 
good  carbonizing  material  and  cover  very  carefully  to  exclude 
air;  place  in  furnace  and  heat  to  1700  degrees  F.,  and  hold 
long  enough  to  get  the  desired  depth  of  casing.  Care  should 
be  taken  to  have  the  steel  heated  entirely  through.  Ordinarily 
from  three  to  four  hours  is  sufficient.  Then  remove  the  steel 
from  the  furnace  and  cool  in  the  boxes;  then  remove  from  the 
boxes  and  place  in  a  furnace  or  bath;  reheat  to  1550  degrees 
F.  and  quench  in  oil.  Again  reheat  to  about  1380  degrees  F. 
and  quench  in  oil  or  water,  according  to  the  size  and  shape 
of  gear.  If  the  gear  is  of  generous  dimensions  and  free  from 
sharp  corners,  water  is  preferable.  Small  slender  gears  are 
quenched  in  oil,  on  account  of  the  liability  of  cracking  if  water 
is  used.  For  ordinary  gears  the  scleroscope  test  should  show 
80  to  85  points  of  hardness.  If  the  gears  are  used  as  clash 
gears  they  should  be  drawn  to  475  degrees  F.,  or  about  70  to 
75  points  of  hardness,  by  scleroscope  test,  to  avoid  chipping. 

Hardness  Advisable  for  Steel  Gears  before  Machining- 
The  kinds  of  steels  used  for  gears  are  of  such  a  nature 
that  they  do  not  call  for  heat-treating  before  machining,  but 
where  extra  toughness  in  shafts  is  required  to  withstand  tor- 
sion and  bending  strains,  314  per  cent  nickel  steel  is  satisfac- 
tory and  is  heat-treated  as  follows,  after  being  rough-machined: 
Place  in  an  open  furnace  or  bath,  heat  to  1500  degrees  F. 
and  quench  in  oil.  It  is  advisable  to  experiment  with  a 
small  quantity  in  each  batch,  before  subjecting  a  whole  lot  to 
the  drawing  out  heat,  which  should  begin  at  about  700  degrees 
F.  If  the  scleroscope  registers  between  50  and  58.  the  correct 
hardness  has  been  obtained;  if  higher  than  58,  the  parts  should 
be  reheated  to  a  higher  temperature  than  before;  if  lower 
than  50,  the  parts  must  be  rehardened.     After  this  treatment, 
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the  pieces  are  finlsh-machlned.  No  further  hardening  Is 
nece8sar>'.  When  machining,  slow  speeds  and  feeds  must  be 
used. 

Hardening  after  MachlnlriR.  and  the  Scleroscope  Test 

rractically  all  alloy  and  all  low-carbon  steels  are  hardened 
after  machining  and  finished  by  grinding  after  hardening. 
About  0.010  inch  on  the  diameter  is  left  for  this  operation. 
All  gears  should  run  true,  and  to  obtain  this  result  not  only 
are  the  holes  ground  true  with  the  pitch  circle,  but  the  hubs 
are  ground  on  their  faces  so  they  will  set  square  with  their 
shafts  when  tightened  up  by  nuts.  The  scleroscope  test  for 
30  to  35  point  carbon  machine  steel  is  anywhere  from  80  to 
90,  and  for  5  per  cent  nickel  steel  for  ordinary  gears,  80  to  85, 
and  for  clash  gears,  70  to  75.  All  steels  are  tested  by  the  file 
in  addition  to  the  scleroscope.  The  flic  test  by  an  expert  is 
very  reliable  and  some  feel  that  possibly  more  confidence  can 
be  placed  on  his  judgment  than  on  any  testing  instrument 

The  above  notes  apply  to  spur  and  bevel  gears.  For  worm 
and  worm-wheel  drives,  the  worm  should  be  made  of  machine 
steel,  casehardened,  and  the  wheel  of  a  hard  bronze.  Both 
should  run  in  a  bath  of  oil,  especially  if  under  high  speed  and 
heavy  duty.  Spiral  gears  should  be  used  only  where  the  duty 
is  light.  The  material  should  be  the  same  as  for  a  worm  and 
worm-wheel,  and  they  should  also  run  in  oil  to  avoid  cutting. 

For  index  mechanisms  where  accuracy  is  essential,  If  the 
worm  is  hardened,  the  thread  must  be  ground  afterwards. 
This  is  done  in  all  the  spiral  heads  of  Brown  &  Sharpe's  make. 
Generally,  the  worm,  which  is  made  of  tool  steel,  is  left  soft. 
Worm-wheels  used  for  indexing  purposes  only  are  usually 
made  of  cast  iron,  and  invariably  if  of  large  diameter.  High- 
multiple  threaded  worms  for  indexing  mechanisms  should  not 
be  used;  a  double  thread  can  be  tolerated,  but  not  more,  if 
accurate  indexings  are  required. 


TAP  DRILL  SIZES 

BY  ALBERT  A.  DOWD* 

The  correct  size  of  drill  which  should  be  used  for  a  hole 
that  is  to  be  tapped  subsequently,  seems  to  be  somewhat 
variable,  and  the  result  of  this  uncertainty  is  that  the 
amount  of  thread  remaining  after  the  hole  has  been  finished 
is  sometimes  insufficient  to  perform  its  function.  Nearly  all 
factories  have  tabulated  lists  for  reference  in  the  "tool  crib," 
giving  correct  tap  drill  sizes  for  standard  holes.  These  are 
of  great  value  in  the  general  run  of  manufacturing  where  the 
tapping  is  to  be  done  on  a  tapping  machine  or  by  means  of  a 
tapping   attachment.      There    are   cases,    however,    where   the 


Illustrating  Clearance  between  Thread   Root  of  Tap  and  Wall  of  Drilled  Hole 

drill  sizes  given  are  so  proportioned  that  the  tap  clearance 
at  the  root  of  the  thread  is  insufficient  for  machine  tapping, 
although  it  may  be  all  right  for  hand  tapping.  When  this  is 
the  case,  taps  are  frequently  broken.    In  other  instances  the 

•  Address:     84    Washington   Terrace,    Bridgeport,    Conn. 


tap  drill  size  specified  is  too  large,  resulting  in  the  saving 
of  taps  but  giving  an  Inferior  product  on  account  of  lack  of 
thread  surface. 

The  illustration  shows  a  drilled  hole  with  the  tap  In  posi- 
tion, indicating  at  .1  the  amount  of  clearance  between  the 
thread  root  of  the  tap  and  the  wall  of  the  drilled  hole.  This 
clearance  should  vary  in  proportion  to  the  pitch  of  the  thread, 
for  if  not  so  proportioned  the  relative  strength  of  the  dif- 
ferent pitches  will  not  be  the  same.  In  determining  this 
clearance,  two  points  must  be  considered,  viz.,  the  diameter 
of  the  hole  and  the  strength  of  the  tap.  For  example,  a 
i/i-inch  tap,  40  pitch,  is  obviously  much  stronger  than  a 
%-inch  tap  of  the  same  pitch.  We  must  also  bear  in  mind 
that  for  machine  tapping  the  clearance  should  be  greater 
than  for  hand  tapping,  in  order  to  avoid  the  breaking  of 
taps  as  much  as  possible.  The  formulas  given  herewith  are 
proportioned  for  both  machine  and  hand  tapping  and  will  be 
found   of   considerable   assistance   in   determining   drill   sizes. 

Formulas  for  Tap  Drill  Sizes 
T  =  tap  size  specified; 
MTD  =  tap  drill  size  for  machine  tapping; 
HTD  =  tap  drill  size  for  hand  tapping. 

Then 

1.299 
MTD 


HTD 


I   1.299   \ 

=  T  — 0.8  [ \ 

\  pitch  / 

(1.299  \ 
I 
pitch  7 


For  example,  let  it  be  required  to  ascertain  the  correct  tap 

CONSTANTS    FOR   TAP    DRILL,   SIZES 


Threads       ^-  ^-      Machine     Hand 
„„,.       Standard  Tapping  Tapping 
Inch         Con-  Drill  Drill 

stants    ^Constant  Constants 


Threads 
per 
Inch 


U.  S.       Machine       Hand 

Standard  Tapping   Tapping 

Con-  Drill  Drill 

stants     Constant  Constant 


64 
60 
56 
50 
48 
44 
40 
36 
32 
30 
38 
27 
26 
24 
22 
20 
18 


0.0203 
0.0216 
0.0232 
0.0259 
0.0270 
0.0295 
0.0324 
0.0360 
!  0.0405 
0.0433 
0.0463 
0.0481 
i 0.0499 
10.0541 
0.0590 
0.0649 
0.0721 


0.0162 
0.0173 
0.01H5 
0.0307 
0.0316 
0.0236 
0.0359 
0.03>!!8 
0.0324 
0.0346 
0.0371 
0.0384 
0.0399 
0.0433 
0.0472 
0.0519 
0.0577 


0.0182 
0.0194 
0.0208 
0.0333 
0.0343 
0.0365 
0.0392 
0.0324 
0.0365 
0.03H9 
0.0417 
0.0433 
0.(1149 
0.O487 
0.0531 
0.0584 
0.0649 


16 
14 
13 
12 


lU  0 
11   0 


10 
9 
8 
7 
6 


5i  0 

5  0 

^  ,0 

4  0 

U  |0 

3  lO 


,0811 
.0927 
.0999 
,1083 
.1129 
.1180 
.1299 
.1443 
.  1623 
.  1855 
.2165 
,2361 
,2598 
2886 
3247 
3711 
4330 


0,0649 
0.0742 
0.0799 
0.0866 
0.0903 
0.0944 
0.1039 
0.1154 
0.1299 
0.1484 
0.1732 
0.1889 
0.307S 
0.2309 
0.3598 
0.3969 
0.3464 


0.0730 
0.0885 
0.0899 
0.0974 
0.1016 
0.1063 
0.1169 
0.1299 
0.1461 
0.1670 
0.1948 
0.3125 
0.2338 
0.2598 
0.2923 
0.3340 
0.3897 
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drill    size    for    a    %    16-pitch    thread,    for    machine    tapping. 
Applying  the  formula  we  have: 

0.8  X  1.299 

0  375 =0.31005,  and  the  nearest  drill  size  is 

16 

5/16,  or  0.3125  inch. 

The  formulas  given  above  will  take  care  of  any  condition  or 
pitch  of  thread,  but  for  small  diameters,  say  from  %  to  14  inch, 
it  is  advisable  to  select  a  drill  from  0.002  to  0.004  inch  larger 
than  the  figured  dimensions. 

Formulas  for  Tap  Drill  Sizes  usint?  Constant  Table 
The  table  gives  constants  which  may  be  used  for  the  more 
frequently  used  pitches  and  will  be  found  convenient.  These 
are  subtracted  from  the  outside  diameter  of  the  tap  or  screw 
to  find  the  diameter  of  the  tap  drill  for  machine  tapping  and 
hand  tapping. 

T  =  nominal  size  of  tap  specified; 
C  =  double  depth  of  thread; 
MD  =  constant  for  machine  tapping; 
HI}  =  constant  for  hand  tapping; 
MTD  =  tap  drill  size  for  machine  tapping; 
HTD  =  tap  drill  size  for  hand  tapping. 

Theoretical    size    of    tap    drill    required  =  T  —  C 
MTD  =  T  —  MD 
HTD  =  T  —  HD 
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TESTS    FOR    STRENGTH    OF   GEAR   TEETH 

The  report  of  toHts  for  strength  of  gear  teeth  given  In  the 
accompanying  table  waa  supplied  by  Mr.  Andrew  C.  Glenson 
to  supplement  his  paper  on  "The  Use  of  Heat-treated  Gears 
In  Machine  Tools"  (see  page  290,  engineering  edition,  of  the 
December  number). 


Fig:.  1.     Method  of  applying  Load  to  Edge  of  Tooth  for  testing  Strength 

ULTIMATE  STRENGTH  AND  ELASTIC  LIMIT  OF  GEAR  TEETH  FOR 
DIFFERENT  STEELS  AND  HEAT-TRBATMBNTS 

Elastic        Breaking 
Heat-Treatment  Limit  Strain 

O.20   Carbon,    Open    Hearth    Casehardening    Steel 

No.  1.  Soft 3500 

No.  2.  Casehardened  with  one  tempering  heat 

of  1450°  F.,  90  scleroscope  hardness..    8400  9000 

Same  drawn  to  400°  F.,  85  scleroscope 

hardness    8000  9450 

No.  3.  Casehardened  with  two  tempering  heats 

of  1600°  F.,  and  1450°  F.,  85  scleroscope 

hardness    8200  9675 

Same  drawn  to  400°  F.,  80  scleroscope 

hardness    8000  9800 

1%  per  cent  Niclsel,  0.18  Carbon,   Natural  Alloy  Steel 

No.  l.^oft^^T 4000 

No.  2.  Casehardened  with  one  tempering  heat, 

92   hardness 9000  10,150 

Same  drawn  to  400°  F.,  87  hardness..  8600  10,450 

No.  3.  Casehardened     with     two     tempering 

heats    8750  10,600 

Same  drawn  to  400°  F.,  82  hardness. .  8400  10,750 

3%   per  cent   Nickel,   0.13   Carbon,   Open   Hearth   Nickel  Alloy 
No.   1.   Soft 4000 

No.  2.  Casehardened  with  one  tempering  heat 

of  1350°   F.,   90-95  hardness 9700  11,400 

No.  3.  Casehardened     with     two     tempering 

heats  of  1550°  F.,  and  1350°  F.,  90-95 

hardness    9500  11,650 

Same  drawn  to  400°  F.,  85  hardness..    9250  11,950 

5  per  cent  Nickel,   0.15  Carbon,   Open   Hearth  Alloy  Steel 

No.  1.  Soft    4500 

No.  2.  Casehardened     with     one     tempering 

heat  of  1350°  F.,  90  hardness 13,000  13,880 

Same  drawn  to  400°  F.,  85  hardness.  .12,700  14,800 

No.  3.  Casehardened  with  two  tempering 
heats   of   1550°    F.,   and    1350°    F.,   90 

hardness    13,000  14,100 

Same  drawn  to  400°  F.,  85  hardness.  .12,800  14,850 

(A)  Chrome-nickel   Tempering  Steel 

No.  1.  Quenching  heat  1425°  F.,  drawing  tem- 
perature 475°  F.,  65-70  hardness 22,450* 

No.  2.  Soft    5000 

(B)  Chrome-nickel  Tempering  Steel 

No.  1.  Quenching  heat,  1480°  F.,  drawing  tem- 
perature, 525°  F.,  75-78  hardness 17,640* 

No.  2.  Quenching  heat,  1480°  F.,  drawing  tem- 
perature, 850°   P.,  60-65   hardness 19,440* 

No.  3.  Soft   5200 

•  No  set  before  breaking. 


These  tests  represent  average  results  obtained  from  a  con- 
siderable number  of  test  pieces  subjected  to  the  different  heat- 
troutnKMits  specllU'd  In  the  table.  The  test  pieces  were  spur 
pinions  having  fourteen  teeth  of  six  pitch,  2  1/3  inches  pitch 
diameter,  1-lnch  face  width  and  1-lnch  bore.  All  teeth  were 
of  standard  depth  and  shape.  During  the  tests  the  pinions 
were  held  In  a  special  chuck  as  shown  In  the  accompanying 
illustrations,  the  load  being  applied  to  the  edge  of  the  teeth 
as  Indicated  in  Fig.  1.  The  initial  displacement  or  elastic 
limit  was  determined  by  following  up  the  load  with  a  vernier 
tooth  caliper  which  showed  when  permanent  set  had  occurred 
(see  Fig.  2).  All  carbonizing  was  1/32  inch  deep,  and  the 
furnace  temperature  varied  from  1450  to  1500  degrees  F.,  for 
eight  hours,  and  was  held  at  1600  degrees  for  from  three  to 
five  hours — a  total  of  eleven  to  thirteen  hours. 

It  will  be  noted  that  the  increased  strength,  as  a  result  of 
the  double  heat-treatment  after  carbonizing,  is  comparatively 
slight,  particularly  in  the  nickel-alloy  steels.  This  is  un- 
doubtedly due  to  the  long  and  low  carbonizing  heats  and  the 
low  hardening  heats.  The  various  hardened  test  pieces  of  the 
"straight-carbon"  steel  showed  a  variation  in  strength  of  10 
per  cent  above  and  below  the  records  given.  This  stock  was 
selected  especially  for  casehardening  and,  according  to  our 
experience,  the  ordinary  run  of  machine  steel  of  the  same 
carbon  content  would  vary,  in  some  cases,  twice  as  much  as ' 
this.    The  same  may  be  said  of  the  so-called  "natural  nickel- 


Fig.  2 


Tooth    Caliper    used    to    determine 
Permanent   Set   occurred 


alloy  steels,"  as  we  find  that  they  vary  as  much  as  the  straight- 
carbon  steels.     The  higher  grade  of  alloy  steels  did  not  vary 
more  than  10  per  cent  either  way,  and  the  average  was  closer. 
*     *     * 

LOOK  OUT  FOR  THE  "BORROWER" 
Some  time  ago  we  were  favored  with  a  visit  from  a  man 
claiming  to  be  C.  E.  Watson  who  was  connected  with  the  Case 
Crane  &  Engineering  Co.,  Columbus,  Ohio  to  whom  we  recently 
made  shipment  of  a  machine.  He  knew  all  about  some  minor 
defects  of  the  machine  and  we  had  no  reason  to  question  his 
integrity,  and  as  he  was  short  of  funds,  we  cashed  a  check  for 
$35  on  one  of  the  Columbus  banks.  The  check  was  returned 
protested  "Not  Known."  Since  that  time  we  have  received 
letters  from  the  Laughlin-Barney  Machinery  Co.,  of  Pittsburg 
and  the  Detrick  &  Harvey  Machine  Co.,  of  Baltimore,  advising 
us  that  the  same  man  had  obtained  money  from  them,  in  the 
same  manner,  only  that  he  claimed  to  be  connected  with  the 
Babcock  &  Wilcox  Co.,  of  Barberton,  Ohio.  This  "worthy" 
gentleman  was  connected  with  the  Case  Crane  &  Engineering 
Co.,  as  we  found  out  from  them  and  was  formerly  connected 
with  the  Crucible  Steel  Company  of  America  and  we  believe 
he  was  at  one  time  an  engineer  in  the  Navy.  We  think  it  is 
high  time  that  notice  was  given,  so  that  other  people  will  not 
be  duped  the  same  as  we  were. 

Philadelphia,  Pa.  Newton  Machine  Tool  Works 
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A  STUDY  OF  FOUNDRY  MIXTURES  USED  AND  RECOMMENDED  BY  MACHINE  TOOL  BUILDERS 

BY  HENRY  M.   WOODt 

When  coiisidtTiiig  what  sort  of  iron  to  use  for  various  pur-  influence   is   opposite   to   that  of   silicon,   rendering   the   iron 

poses,  the  machine  tool  manufacturer  is  interested  chiefly  in  harder,  stronger  and  perhaps  closer. 

the  results  attained  by   the   foundryman,    i.   c,   the  strength,  I'ho.ii>horus.     I'hosphorus  lowers  the  melting  point  and  In- 

soundness,  hardness,  etc.,  of  the  casting,  rather  than  the  foun-  creases  the  fluidity  of  the  molten  iron.     On  the  other  hand, 

dry  methods  used  in  accomplishing  such  results.    Nevertheless  phosphorus   makes  the  casting   harder,   more   crystalline  and 

as  an   investigation  of  the  character  of  the  casting  Is  made  brittle,  and  reduces  the  tensile  strength. 

through  chemical  analysis,  it  is  well  first  to  consider  the  effect  .  ,  „, 

.            ^   .  Special  Mixtures 
of  each  of  the  elements  usually  present  in  cast  iron. 

Semi-Steel.    This  mixture  is  obtained  by  charging  mild  steel 

Influence  of  Chemical  Elements  -..u              it»!                                *•»                u.on 

,  scrap  into  the  cupola.     It  is  common  practice  to  use  about  20 

The  five  elements  present  in  ordinary  cast  iron  are  carbon  ..ii,.                      ..rrn                *            i,          j 

i/ico«-iii,    IX  yj  ^        J  p^,|.  ^^jjj.  gjgg]   jjyj^  ^jjy  amount  up  to  70  per  cent  may  be  used. 

(both  free  as  graphite  and  combined),  silicon,  sulphur,  man-  ^u     oa                »      •   .                 n       •         .i,     j     •     j          w     « 

vuuiu  lic^.  £1=  6  0.1/              u                    /,              ,        f  rpjjp  20  per  cent  mixture  usually  gives  the  desired  results  for 

ganese,  and  phosphorus.  machine  tool  work.     Semi-steel  is  lower  in  total  carbon  than 

Carbon.     Carbon   exerts   a   more   important   and   direct   In-  .             i  i        i      •                 .i        .>                ^     n-w     ,• 

vu/uu'i.     K^aiuijix   ^  ^                             K                           ,          ,  cast  iron,  seldom  having  more  than  3  per  cent.    The  Ime  grain 

fluence  on  the  quality  of  the  metal  than  does  any  other  ele-  c„-(.i-j4,                   .             jc                ,          ,•» 

uucui,c  uii  I.11C  ^         J                                          ,             ,  ^.      .  of  semi-steel  is  due  to  low  percentage  and  fineness  of  graphite. 

ment.    The  percentage  of  carbon  in  the  casting  and  the  form  ^^  .^  ^^^^  ^^^  p^^^^  requiring  good  appearance,  tensile  strength. 

in  which  it  exists  are  dependent  upon  the  melting  conditions,  ^^^  ^^.^.^^  ^^  ^^^.^^  ^^^^^^      ^^  .^  ^^^^^  ^^^^  ^^^  1^^^^  ^^^^ 

the  thermal   treatment,  and   the  amounts  of  other  elements  ,,     ,         ..         ,            .               ,_■       ^     ,     ^         .,,, 

lue    meimai    iicai-mcui,,   a  u  blank  Castings  for  various  machine  tools,  for  milllng-machine 

present.     Therefore   it   is   necessary   to   take   account   of   the  ^^^^^^^  ^^^^^_  ^^^  ^^^^,^^_  ^^^  ,^^,^^  ^^^,^^^^  p,^^^^_  compound 

effects  of  the  carbon  itself  and  the  way  its  influence  is  modified  ^^^^^^  ^^^     ^^^  ^^^^^^^  ^^^^^^^  .^  relatively  high  and  the  grain 

by  the  presence  of  varying  quantities  of  other  elements.     To  ^^  ^j^^  casting  is  close 

obtain  a  proper  relation   between  combined  and  free  carbon  ^^^^^^^      Elements  sometimes  introduced  into  cast  iron   for 

is  the  most  important  point.     The  percentage  of  total  carbon  ^^^^.^^  purposes  are  vanadium,  titanium,  nickel  and  chromium. 

usually  ranges  from  3.5  to  4  per  cent.  Vanadium    increases   the   resistance   of   the   casting   to   wear. 

Gmphitic  Carbon.     Graphite  is  merely  mixed  with  the  iron  titanium   combines  with   nitrogen   and  goes  off  in   the  slag, 

instead   of  being  in  chemical  combination.     Since  it  is  only  ^,^^,g  ^^^j^^  ^^  ^  scavenger  and  making  closer  and  cleaner  iron, 

mixed  with  the  metal  it  cannot  exert  any  direct  influence  upon  ^,^^.^^  ^.^^^^  ^^^  chromium  are  now  used  to  a  limited  extent 

the  properties  of  the  molecules  of  the  iron.     So   far  as  the  ^^  j^^^^^  ^jjj,,^^  castings  such  as  car  wheels  and  rolling-mill 

graphite  itself  is  concerned,  the  toughness,  hardness  and  melt-  ^^^^^_  ^j^^  ^,^^^^^  ^^^  ^^^^  ^^^^^^  ^^  ^^^  instances  of  the  use 

ing  point  of  the  grains  of  the  iron  will  not  be  altered.     The  ^f  ^j^g^^  ^^^^^^  .^  ^^^^  .^^^  ^^^  machine  tool  parts, 
tensile  strength   will,  however,  be  greatly  affected,  since  the 

interposition   of   the   flakes   of   graphite   will   act   as   partings  Mixtures  used  by  Representative  Machine  Tool  Makers 

between  the  grains  of  the  metal  and  reduce  the  cohesion.    Iron  !„   the  belief   that   valuable   information   could   be   secured 

high  in  graphite  is  soft  and  can  be  machined  readily,  but  is  ^y   a  comparison   of   the   present   practices   of   representative 

of  low  tensile  strength.  machine  tool   manufacturers,   the  writer  asked  a  number  of 

Combined  Carbon.     The  carbon  which  is  in  chemical  com-  machine  tool  makers  in  different  lines  and  in  different  sec- 

bination  affects  directly  and  greatly  the  properties  of  ordinary  tjons  of  the  country  if  they  would  be  willing  to  submit  an 

cast  iron.     It  is  the  principal  factor  in  determining  the  hard-  outline    of    their    practice.      The    following    is    quoted    from 

ness,  tenacity,  soundness,  and  freedom  from  internal  stresses  their   replies: 

of  the  castings.   In  general,  the  percentage  of  combined  carbon  . 

ranges  from  0.05  in  the  softest  cast  iron  to  about  0.60  in  iron  Manganese                                                           0  60  to  0  90 

of   the   highest   elasticity.     With   suitable   iron   mixtures   the  Phosphorus     0.50  to  0.80 

amount  of  silicon  and  sulphur  present,  regulates  the  separa-  Sulphur    0.05   and   under 

tion  of  carbon  as  graphite  so  that  the  amount  of  silicon  pres-  ^^-  „.,.                                                                         .  „„  .     ,  ,^ 

,    ,         ,t,         ,  ^.       .,  ^  ^,      ,  ,  /^     J  Silicon    1.00  to  1.50 

ent  is  an  index  of  the  relation  between  the  free  and  combined  Manganese                                                           0  50  and  over 

carbon.    Many  analyses  submitted  do  not  state  the  percentage  Phosphorus    0.50  to  0.80 

of  carbon,  perhaps  because  the  foundrymen  do  not  appreciate  Sulphur    0.07   and  under 

the   importance   of   it,   or  perhaps   because  they   consider  the  in  addition  to  the  above  we  use  materials  as  follows:     No.  1 

quantities  of  silicon,  manganese  and  sulphur,  which  influence  machinery  scrap,  mild  steel  scrap,  manganese  steel  scrap.    The 

the  quantity  of  combined  carbon,  make  it  unnecessary  to  de-  last  carries  12  per  cent  of  manganese  with  quantities  of  the 

termine  the  latter.  other  elements  so  small  that  they  are  negligible  in  gray  iron 

Silicon.     Silicon  tends  to  cause  separation  of  the  carbon  as  foundry  work.     Our  mixtures  are  figured  out  on  the  actual 

graphite.     As  the  hardening  effect  of  the  silicon  necessary  to  analysis  of  each  car,  insuring  in  the  castings  uniformity  of 

do  this,  is  less  than  that  of  the  combined  carbon  converted  analysis  and  consequently  of  physical  characteristics,  such  as 

into  free  carbon,  the  net  result  of  adding  silicon  is  softer  iron,  strength,  density,  and  machining  qualities.     In  general  prac- 

Under  conditions  which  are  easily  regulated  by  selection   of  tico  we  use  three  different  mixtures  suited  to  our  needs, 

materials  and  in  other  convenient  ways,  the  general  influence  in  our  first  mixture  we   include  our  lighter  castings  such 

of  silicon  can  be  utilized  to  render  the  cast  iron  suitable  for  as  pulleys,  small  gears,  washers,  handwheels,  brackets,  and  the 

various  purposes,  but  it  must  be  used  with  due  regard  to  the  nije.    In  this  mixture  we  try  to  have  the  following  analysis: 
other  constituents  of  the  metal. 

Sulphur.     The  influence  of  sulphur  is  opposite  to  silicon,  In  Maneanese 0  GO 

that  it  makes  the  iron  harder  and  more  brittle.     It  makes  the  Phosphorus    ................................ '. '.     o!70 

iron  more  sluggish  when  pouring  and  is  liable  to  cause  un-  Sulphur    0.08 

sound    castings.      Sulphur    increases    shrinkage,    resulting    in  This  is  usually  secured  by  the  use  of  a  mixture  of  50  per 

internal  stresses  of  unknown  value  and  sometimes  producing  cent  of  two  or  three  lots  of  "two  plain"  iron  and  50  per  cent 

distorted  castings.    This  element  should  be  kept  low,  especially  of  scrap.     The  proportions  of  the  different  pig  irons  are  ad- 

in   small   castings.  justed  to  produce  the  proper  analysis  in  the  mixture,  and  the 

Manganese.     One  effect   of   manganese   is   to  combine  with  scrap  is  partly  our  own  foundry  return,  the  balance  being  No. 

sulphur  and  go  off  in  the  slag.    Another  is  to  retard  the  sepa-  j  machinery  scrap, 

ration  ^f  graphite  by  combining  with  carbon,  and  in  this  Its  Qur   second    mixture   covers   all    our   heavy   work,   such    as 

•  Paper   presented    before    the   American    Society   of    Mecbanlcal    Engineers,  planer  beds,   postS,   tables,   faceplates,   frames,   etc.      These  Cast- 

TL™dge'&  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio.  ings   require   Strength    and   sufficient   density   to   permit   the 
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nmchliKHl   surfaco   to   take   a   UIkIi   polish.     The   analysis   Is: 

Silicon     1-40 

MaiiKanosi'     0.60 

I'lKisphorus    0.60 

Sulphur    0.09 

This  nilxturo  consists  of  45  per  cent  of  two  or  more  "No.  3 
Irons"  and  55  per  cent  total  scrap,  shop  and  No.  1  machinery 
together.  Should  this  luixturo  fail  to  yield  sufTieicnt  mangan- 
ese, the  addition  of  1  to  2  per  cent  of  manganese  steel  scrap 
is   made  to   correct   it. 

The  third  mixture  is  semi-steel,  used  principally  for  large 
blank  gears  and  castings  requiring  special  strengtli.  Its  analy- 
sis is: 

Silicon     1-20 

Manganese     0.90 

I'liosphorus    0.45 

Sulphur    0.09 

Its  average  makeup  is: 

Machinery    scrap 30  per  cent 

Mild  steel  scrap 20  per  cent 

Manganese  steel  scrap 5  per  cent 

No.  3  pig  iron 45  per  cent 

All  materials  are  weighed  before  charging  into  the  cupola 
and  all  due  precautions  are  taken  to  insure  proper  melting 
conditions  and  perfect  mixtures  of  the  various  materials. 

A  Manufacturer  of  Precision  Machinery:  In  our  work  we 
run  various  grades  of  iron  to  meet  the  conditions  existing  in 
the  machines  or  in  the  parts  of  machines  under  consideration. 

In  a  general  way  our  mixtures,  in  per  cent,  run  as  follows: 

Silicon  Manganese  Phosphorus 

3.00  0.60  0.08 

2.40  0.65  0.70 

2.00  0.65  0.60 

The  first  is  for  the  average  run  of  castings  of  smaller  size; 
the  second  for  the  larger  castings.  Where  we  need  a  special 
close-grain  iron  we  use  the  third  mixture. 

A  Manufacturer  of  Milling  Machines:  We  have  never  car- 
ried on  any  extensive  experiments  to  learn  the  best  mixtures 
of  cast  iron  for  our  purposes.  We  use  in  the  tables,  knees, 
saddles  and  vises  about  20  per  cent  of  steel  with  a  view  to 
obtaining  a  close-grain  casting,  and  increasing  somewhat  its 
strength.  We  use  practically  no  cast  iron  for  gears  or  small 
parts,  these  being  made  of  steel,  drop-forged  in  the  case  of 
larger  parts,  and  also  in  the  case  of  smaller  parts  when  not 
adapted  for  manufacture  from  the  bar.  The  subject  of  gray- 
iron  castings  is.  we  believe,  one  of  the  most  annoying  to  be 
found  in  connection  with  the  manufacture  of  machine  tools. 
Customers  are  not  satisfied  to  accept  machines  with  defective 
castings  even  though  the  deficiency  is  of  such  a  nature  as  to, 
in  no  wise,  impair  the  life  or  efficiency  of  the  machine.  The 
ideal  casting  is,  of  course,  one  that  is  so  close  as  not  to  show 
any  grain  when  finished  and  at  the  same  time,  just  as  hard 
as  it  can  be,  and  be  worked  into  shape.  The  question  of 
strength  is  probably  not  so  important,  as  there  is  opportunity 
to  use  sufficient  bulk  to  obtain  strength.  At  any  rate  this  is 
true  of  the  parts  that  we  make  of  cast  iron,  for.  as  stated 
above,  all  our  gears,  etc.,  are  made  from  casehardened  steel. 

A  Manufacturer  of  Heavy  Lathes:  With  the  heavier  cast- 
ings we  are  using  a  semi-steel  mixture  with  about  20  per  cent 
of  steel.  The  analysis  of  this  iron  shows  1.60  to  1.70  silicon, 
0.65  to  0.75  manganese,  0.40  phosphorus,  0.8  to  0.10  sulphur. 
While  our  carbons  are  not  noted  as  a  rule,  we  get  a  check  on 
these  every  once  in  a  while,  showing  the  total  carbons  about 
3.50  to  3.60.  Our  iron  for  smaller  pieces  runs  from  1.80  to 
1.90  in  silicon,  0.40  to  0.50  in  phosphorus,  0.65  to  0.70  mangan- 
ese, 0.07  to  0.10  in  sulphur.  The  total  carbon  shows  up  prac- 
tically the  same  in  both  mixtures.  Our  test  bars  on  the  first 
mixture  break  at  from  2800  to  3200  and  on  the  latter  mix- 
■  lures  at  about  2600.  This  refers  to  1  inch  by  1  inch  standard 
bars  supported  on  12-inch  centers. 

A  Manufacturer  of  Grinding  Machines:  We  use  castings 
with  various  proportions  of  steel  according  to  the  size  of  the 
casting  and  the  place  where  it  is  to  be  used,  so  that  we  have 
very  bright  lustrous  surfaces. 

Practice  with  Reference  to  Chilling-  Casting's 
There  is  a  wide  difference  of  opinion  among  machine  tool 
manufacturers  as  to  the   desirability  of  chilling  surfaces   of 


castings.  The  writer  asked  some  of  tlie  representative  manu- 
facturers of  various  classes  of  machine  tools  for  their  experi- 
ence.    The  (luotations  state  both  sides  of  the  case: 

A  Manufacturer  of  Milling  Machines:  We  are  not  using 
any  clillls  at  this  time,  though  we  have  experimented  with  these 
from  time  to  time  but  have  reached  no  satisfactory  conclusion. 

,1  Lathe  Manufacturer:  We  have  not  used  chills  on  any 
parts  of  our  machines,  which,  we  must  concede.  Is  from  many 
points  of  view,  not  a  very  satisfactory  admission  to  make. 

,1  Manufaiturer  of  Heavy  Machine  Tools:  For  quite  a 
period,  about  nine  or  ten  years  ago.  we  chilled  the  ways  on 
our  latlicH  and  also  the  rails  on  our  boring  mills.  We  found, 
however,  after  they  had  been  out  some  time  that  there  was 
considerable  trouble  owing  to  the  chilled  surfaces  scratching. 
It  was  hard  to  find  exactly  the  root  of  the  trouble  and  we 
finally  gave  it  up.  The  effect  of  the  scratching  of  the  chilled 
ways  was  a  most  peculiar  one,  and  we  sometimes  observed  on 
a  machine,  even  before  it  had  gone  out,  that  some  little  par- 
ticle of  material  had  settled  on  the  way  and  scratched  it  badly. 

A  Manufacturer  of  Grinding  Machines:  In  regard  to  chilled 
iron,  of  course,  you  know  that  chilled  iron  means  iron  that 
cannot  be  filed,  planed  or  scraped.  At  least  any  mechanic 
understands  "chilled  iron"  to  mean  a  surface  that  cannot  be 
cut  with  tools.  Now  such  a  surface  makes  it  impossible  to 
get  practical  aligning  ways  on  machine  tools.  It  might  just 
barely  be  possible  to  grind  them  accurately,  but  probably  not 
practicable  to  do  so.  We  use  an  iron  with  steel  mixture,  and 
vary  the  mixture  according  to  the  size  of  the  casting,  and  we 
produce  a  casting  as  dense  and  as  hard  as  we  can  possibly 
plane  and  scrape  with  any  surety  of  getting  perfect  alignment, 
because  imperfect  bearing  and  imperfect  alignment  are  just 
as  bad  as  iron  that  is  too  soft. 

Another  Manufacturer  of  Grinding  Machines:  The  main 
reason  for  chilling  the  different  parts  of  our  work  is  to  in- 
crease the  wearing  durability  and,  at  the  same  time,  secure 
the  advantage  of  refined  metal  and  a  clean  surface.  The  parts 
chilled  are  the  guides  of  the  carriage  and  the  surface  of  the 
table  upon  which  the  head  and  tailstocks  are  mounted.  Our 
method  of  chilling  is  to  place  plates  %  inch  thick  in  the  mold; 
these  give  a  depth  of  chill  of  about  i^  inch  and  a  degree  of 
hardness  to  the  point  where  the  machining  can  be  done  readily. 
It  would  be  natural  to  suppose  that  this  chilling  would  pro- 
duce or  increase  internal  strains,  but  on  our  work,  such  con- 
ditions have  not  given  any  trouble. 

Our  work  is  not  of  such  a  nature  that  hammering  upon  it 
or  peening  is  necessary;  therefore,  we  are  unable  to  state  just 
what  action  would  take  place  as  the  result  of  hammer  blows 
and  peening.  The  chilled  surfaces  are  very  much  more  dur- 
able than  metal  in  the  ordinary  condition,  and  we  believe  by 
the  chilling  process,  the  durability  of  the  surface  upon  which 
wear  comes  is  increased  at  least  from  300  to  400  per  cent. 

A  Builder  of  Heavy  Machine  Tools:  In  1888  we  began  the 
practice  of  solidifying  cast-iron  surfaces  by  introducing  chill 
blocks  in  the  molds,  and  we  have  continued  the  practice  ever 
since.  Answering  your  questions  specifically,  first,  we  have 
not  discontinued  the  use  of  chilled  surfaces  because  of  any 
difficulty  in  oiling.  We  have  never  found  that  the  fine  grain 
of  the  chilled  iron  prevented  the  oil  from  sticking.  There  is 
no  truth  in  the  statement.  We  have  not  found  any  increase 
in  internal  strains  due  to  the  use  of  chills.  On  the  contrary, 
when  chills  are  properly  placed  they  equalize  the  cooling  of 
the  heavy  parts  adjacent  to  lighter  portions  and  reduce  the 
internal  stresses  which  would  naturally  result  from  the  differ- 
ence in  time  of  cooling.  If  the  chills  are  improperly  used  it 
would  be  possible,  especially  in  thin  castings,  to  cool  the  entire 
mass  too  rapidly  and  produce  internal  stresses.  We  have  not 
found  that  the  proper  use  of  chills  makes  the  iron  more  sensi- 
tive to  a  peening  action;  in  fact,  we  have  evidence  to  the 
contrary.  The  chilled  surface  we  believe  to  be  more  durable. 
Gearing  made  in  this  way  has  outlasted  several  sets  made  in 
the  old  manner.  The  success  or  failure  of  this  process  de- 
pends upon  the  ability  to  produce,  day  in  and  day  out,  the 
kind  of  metal  required,  and,  further,  the  intelligent  design- 
ing of  chills  of  iron  molds  so  that  a  proper  relation  may  al- 
ways be  observed  between  the  size  and  shape  of  the  casting 
and  the  thickness  of  the  mold  or  chill  block. 

A  Boring-Mill  Manufacturer:     We  are  chilling  certain  sur- 
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Silicon 

Sulphur 

Pho9phi)ru3 

Manganese 

3.16 

0.06.5 

1.01 

0.40 

2.17 

0.065 

1.01 

0.39 

2.45 

0.076 

0.63 

0.71 

faces  on  our  boring-mill  spindlos  with  good  success,  but  have 
found  no  occasion  for  chilling  any  other  surfaces.  If  we  ex- 
perienced difficulty  due  to  undue  wear  on  sliding  surfaces,  we 
would  increase  the  area  of  the  surfaces  and  supply  better 
lubrication  and  protection  from  dirt  rather  than  to  try  to 
chill  the  surfaces  of  these  parts.  The  chills  which  we  use  on 
our  spindles  serve  two  purposes:  First,  by  securing  closer 
grained  metal;  second,  by  improving  the  quality  of  the  wear- 
ing surfaces.  We  found  that  it  was  difficult  to  get  good  cast- 
ings of  these  spindles  until  we  used  chills. 

A   Builder  of  Special   Machine    Tools:      Concerning   chills, 
we  would  say  that  to  some  extent  we  are  now   using  these 
on  the  surfaces  of  beds  and  similar  castings. 
Chilled  Lathe  Beds 

AiKili/sis  of  Iron:  In  view  of  the  considerable  differences 
in  opinions  of  the  value  of  chilled  surfaces  and  the  idea  held 
by  some  that  it  is  impossible  to  chill  an  iron  of  high  tensile 
strength  without  making  it  so  hard  that  it  cannot  be  ma- 
chined, the  practice  of  the  Lodge  &  Shipley  Machine  Tool  Co., 
with  which  the  writer  is  connected,  is  here  outlined. 

Three  average  analyses  are  as  follows: 

Tensile 

Strength 

22,310 

24,840 
24,195 

The  first  analysis  is  of  a  specimen  taken  in  January,  1913,  from 
the  first  iron  run  in  a  heat;  the  second,  from  the  last  iron 
of  the  same  heat;  the  third,  from  the  average  iron  of  a  heat 
in  September,  1913.  This  iron  is  used  for  lathe  beds  of  which 
the  ways  are  chilled;  it  is  also  used  for  other  cast-iron  parts 
which  do  not  require  the  high  tensile  strength  of  semi-steel. 
For  parts,  such  as  compound  rest  top  slides  and  reverse  plates, 
we  use  semi-steel.  Parts  subject  to  greater  stress  or  to  severe 
shock  are  made  of  steel. 

A  cross-sectional  fracture  through  the  finished  ways  and  a 
portion  of  the  side  wall  of  a  chilled  bed  for  a  30-inch  lathe, 
clearly  shows  that  the  iron,  even  far  away  from  the  chill  in 
the  side  wall  of  the  casting,  is  dense  and  of  as  close  grain  as 
other  good  cast  iron;  it  also  shows  the  much  closer  grain  of 
the  iron  below  the  finished  surface,  as  a  result  of  the  chill 
in  closing  up  the  iron  and  making  it  harder  and  more  durable. 
In  the  30-inch  bed,  the  close  iron  produced  by  the  chill  ex- 
tends to  a  depth  of  V/z  inch  to  2  inches  below  the  finished 
surface  of  the  ways,  thus  proving  that  the  chilled  iron  is  not 
all  removed  in  the  planing. 

Degree  of  Hardness 

Scleroscope  tests  on  chilled  beds  finish-planed  but  not  scraped, 
gave  as  a  result  of  eight  different  tests  on  four  different  beds, 
scleroscope  readings  of  40  to  42  with  an  average  of  41.  Simi- 
lar tests  on  chilled  beds  which  had  been  planed  and  then 
scraped  gave  a  practically  constant  scleroscope  reading  of  42. 
Comparative  scleroscope  tests  on  a  heavy  section  of  unchilled 
cast  iron  which  would  give  as  nearly  as  possible  conditions 
parallel  to  those  just  quoted  gave  readings  ranging  from  18 
to  22,  with  an  average  of  20. 

In  addition  to  the  advantage  gained  by  the  hardness,  the 
chilled  beds  are,  if  anything,  more  uniform  than  the  unchilled. 
The  rough  beds  as  received  from  the  foundry  are  quite  straight, 
so  that  the  amount  of  metal  removed  all  along  the  ways  in 
planing  is  as  nearly  uniform  as  is  practicable.  Then,  too,  the 
scleroscope  readings  indicated  a  more  nearly  constant  degree 
of  hardness  on  the  chilled  beds  than  on  the  unchilled.  Fewer 
castings  are  unsound  than  before  chills  were  used. 

Action  of  the  Chill 
The  chilled  surface  is  produced  by  a  series  of  cast-iron  chill 
plates,  each  about  6  inches  long,  placed  end  to  end  in  the  mold. 
The  use  of  separate  short  plates  eliminates  much  of  the  warp- 
ing and  twisting  which  would  occur  in  a  long  chill  plate.  If 
a  thick  chill  plate  is  used  with  a  low-silicon  iron,  the  surface 
of  the  casting  is  chilled  so  hard  that  it  cannot  be  machined. 
The  desired  result  is  attained  by  regulating  the  thickness  of 
the  chill  plate  to  suit  the  size  of  the  casting  for  which  it  is 
used;  then  a  low-silicon  iron  of  high  tensile  strength  can  be 
poured  successfully.  The  heavier  the  casting,  the  thicker  the 
chill  plate.  The  action  in  the  mold  is  that  when  the  molten 
iron  strikes  the  cold  plate  it  is  chilled  and  hardened;    then 


th(!  heat  in  the  mass  of  iron  forming  the  body  of  the  bed  cast- 
ing gradually  warms  the  chilled  surface  and  the  chill  plate, 
thus  annealing  the  ('asting  or  "drawing  the  chill,"  just  as 
wlien  In  tempering  a  chisel,  the  heat  In  the  shank  of  the 
chisel  "draws  the  temper"  of  the  cutting  edge  to  the  proper 
point  after  the  cutting  edge  has  been  hardened  by  quenching 
in  water.  This  annealing  of  the  chilled  surface  of  the  cast- 
ing produces  the  desired  form  of  hard,  close-grained  gray 
iron.  The  thickness  of  the  chill  plate  used  is  such  that  the 
heat  in  the  casting  will  anneal  the  surface  sufficiently  to  per- 
mit planing,  although  at  a  greatly  reduced  cutting  speed,  and 
yet  retain   the  benefits  of  the  chill. 

Value  of  Chilled  Surfaces 
The   advantages   of   chilled    wearing   surfaces    for    machine 
tools  are: 

1.  Much  harder  surfaces,  which  experience  has  proved  are 
vastly   more  durable  than   similar  unchilled   surfaces. 

2.  A  hard  guiding  surface  with  a  relatively  soft  carriage, 
bringing  the  bulk  of  the  wear  on  the  carriage  and  thus  main- 
taining the  alignment  of  the  guide. 

3.  A  denser  and  much  more  closely  grained  surface  of  the 
casting,   giving  better  appearance. 

4.  An  exceptionally  smooth  finished  surface,  in  which  there 
are  no  pores  where  dirt  and  grit  may  become  imbedded  to 
cause  rapid  abrasion  of  the  other  bearing  surface. 

There  are  several  ways  of  increasing  the  durability  of  work- 
ing parts,  such  as  by  increasing  the  area  of  the  bearing,  by 
providing  more  complete  lubrication,  and  by  hardening  the 
surfaces.  All  are  successfully  used.  In  general,  each  method 
may  be  used  independently  of  the  others.  If  the  areas  of  the 
surfaces  are  as  large  as  special  conditions  permit,  and  if  the 
lubrication  is  thoroughly  efficient,  there  would  seem  to  be  no 
objection  to  still  further  increasing  the  durability  by  the  use 
of  chills.  Chilled  surfaces  are  more  advantageous  on  some 
machines  and  some  parts  than  on  others.  In  the  case  of  a 
lathe  the  carriage  will  often  be  used  for  long  periods  of  time 
on  chuck  work  or  on  short  jobs  between  centers  which  brings 
all  of  the  wear  on  a  comparatively  short  length  of  the  bed 
just  in  front  of  the  headstock;  such  uneven  wear  on  the  un- 
chilled bed  destroys  the  accuracy  of  the  alignment  for  long 
work.  Chilling  the  ways  brings  the  wear  principally  upon 
the  carriage,  and  even  if  the  carriage  is  worn,  the  alignment 
at  all  points  along  the  bed  will  remain  relatively  true. 

Only  one  manufacturer  of  all  who  were  kind  enough  to 
reply  on  tliis  subject,  had  discontinued  the  use  of  chills;  the 
others  who  are  using  chills  do  not  report  any  trouble  due  to 
scratching.  The  objections  to  the  use  of  chills,  aside  from  the 
one  instance  quoted,  have  come  from  foundrymen  who  do  not 
and  have  not  used  chills.  Our  own  experience,  based  on  the 
use  of  chilled  ways  on  beds  of  all  sizes  of  our  lathes  for  more 
than  two  years,  is  that  no  internal  stresses  are  created  by 
the  chilling;  that  the  surface  is  not  made  more  susceptible 
to  a  peening  action;  that  the  surface  can  be  equally  as  well 
lubricated  as  before;  that  iron  of  high  tensile  strength  is 
used;  and  that  the  increased  hardness  and  closeness  of  grain 
of  the  chilled  surface  vastly  increases  the  durability  and  per- 
manency of  alignment.  We  find  no  disadvantage  except  a 
somewhat  increased  cost. 

Tensile  StrenM'ths  of  Various  Irons 

As  the  letters  received  from  other  machine  tool  manufac- 
turers do  not  state  tensile  strengths,  the  following  statements 
regarding  the  general  practice  of  Cincinnati  manufacturers 
are  quoted: 

A  Professor  of  Mechanical  Engineering  and  Testing:  I  be- 
lieve the  general  Cincinnati  machine  tool  practice  for  good 
castings  runs  from  22,000  to  24,000  pounds  per  square  inch, 
tensile  strength,  but  owing  to  the  great  variety  I  would  not 
wish  to  commit  myself  to  any  particular  figures. 

A  Cincinnati  Chemist:  After  tabulating  the  results  of  my 
tests  of  the  tensile  strength  of  cast  iron  from  various  sources, 
I  pick  some  at  random  to  show  the  average  run  of  machine 
tool  iron  in  pounds  per  square  inch  in  this  locality:  22,962; 
24,090;   24,522;   23,197;   23,260. 

This  will  give  an  idea  of  what  the  general  run  is.  Good 
machlneable  iron,  where  the  grain  does  not  have  to  be  too 
close  for  machine  tool  work,  should  run  from  20,000  to  26,000 
pounds  per  square  inch.  Low  tensile  strength  is  due  to  too 
much  silicon,  sulphur,  or  phosphorus. 
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PRINCIPLES  OF  BAND-BRAKE  DESIGN* 


FORMULAS  AND  DATA  WHICH  SIMPLIFY  THE  CALCULATIONS  INVOLVED 
IIY  O.   M.   DAHI.t 


The  purpose  of  this  article  Is  to  doal  very  briefly  with  the 
fundamciitfil  principles  of  band-brake  design.  The  braltes  con- 
sidered are  classified  under  two  general  headings:  1,  single- 
acting  brakes,  the  most  important  feature  of  which  is  that 
they  are  good  lowering  brakes;  2,  differential  brakes,  the  most 
important  feature  of  which  is  that  they  are  good  holding 
brakes  but  are  liable  to  give  a  jerky  lowering  action,  especially 

r 
when   the  ratio  ^  is  close   to   the   locking   ratio.     Bearing   in 

r, 
mind  the  features  of  these  two  classes  of  band-brakes,  it  will 
be  evident  that  a  single-acting  brake  should  be  used  when  a 
safe  and  steady  lowering  of  the  load  is  essential,  but  when  the 
object  is  simply  to  hold  a  heavy  load,  a  differential  brake  will 
be  found  most  satisfactory.  It  must  not  be  inferred  from  this 
statement  that  a  single-acting  brake  cannot  be  made  to  hold  a 
heavy  load.    From  the  formula, 

L        FW 

r         W, 
it  will  be  easily  seen  that  it  is  merely  a  question  of  making 


this  cannot  be  effected  without  coihsiderably  increa.sing  the 
cost  of  the  hoist  and  complicating  its  design.  It  is  therefore 
essential  to  reduce  the  bending  stress  on  the  drum-shaft  to  a 
minimum.  This  result  is  obtained  by  increasing  the  arc  of 
contact  and  the  coefficient  of  friction,  and  also  by  locating  the 
brake-shaft  in  such  a  way  that  the  resultant  bending  stress 
produced  by  the  brake  acts  in  the  opposite  direction  to  the  rope 
pull.  Even  though  the  location  of  the  brake-shaft  may  be 
determined  by  the  general  design  of  the  hoist,  it  is  always 
well  to  remember  that  the  location  of  the  shaft  within  these 
fixed  limits  is  a  matter  of  importance. 


Fig.    3.     Single-actinir  Band-brake  C  with  Both  Ends  pulling. 
Fig.    4.     Differential    Band-brake    D 

In   order  t  ofacilitate   calculations   in   the   design   of  band- 
brakes,  the  following  formulas  are  given: 

L  L 

W,  —  W,  — 


F  =  - 


W 
FW 


Figs.   1  and  2.     Single-acting  Band-brakes;  A,   One  End 
Loose  on  Shaft;  B,    One  End  Fastened 
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the  ratio  —  sufficiently  large,  and  when  this  is  done  any  kind 
r 

L 
of  brake  can  be  made  to  hold  the  required  load.     The  ratio  — 

r 
will,  however,  be  limited  by  practical  considerations  in  most 
cases  of  band-brake  design. 

Another  important  consideration  is  the  bending  stress  on 


Examples  Illustrating  the  use  of  these  formulas  are  given 
in  subsequent  paragraphs,  which  make  the  method  of  proced- 
ure quite  clear.  Figs.  1,  2  and  3  show  different  arrangements 
of  single-acting  band-brakes,  while  Fig.  4  illustrates  the  dif- 
ferential type  of  band-brake.  The  following  explains  the  nota- 
tion used  in  these  illustrations: 
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I.  VALXJES  OF  CONSTANT   FOE 
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0.000133 

310 

2.349 

2.65 

1.606 

0.606 

0.000201 

5.07 

1.246 

0.346 

0.000156 

6.64 

1.177 

0.177 

0.000147 

31.88 

1.048 

0.048 

0.000131 

320 

3.425 

3.73 

1.578 

0.578 

0.000197 

5.34 

1.330 

0.330 

0.000154 

7.06 

1.165 

0.165 

0.000146 

34.18 

1.043 

0.043 

0.000130 

330 

3.500 

2.82 

1.549 

0.549 

0.000194 

5.63 

1.216 

0.316 

0.000152 

7.53 

1.153 

0.153 

0.000144 

36.70 

1.039 

0.039 

0.000130 

340 

2.576 

2.91 

1.534 

0.524 

0.000190 

5.93 

1.303 

0.203 

0.000150 

7.99 

1.143 

0.143 

0.000143 

39.50 

1.035 

0.035 

0.000139 

Machinery 

the  drum-shaft  that  is  produced  by  setting  the  brake.  The 
bending  stress  on  the  brake-shaft  is  not  of  such  importance 
because  the  brake-shaft  can  easily  be  supported  by  brackets 
on  the  bed  plate  of  the  hoist,  thus  reducing  the  bending  mo- 
ment to  a  minimum.    In  the  case  of  the  drum-shaft,  however. 


P  =  rope  pull  in  pounds  =  - 


WD, 


PD 


load  on  brake  ring  in  pounds  =  • 


*  For  further  information  on  the  subject  of  band  brake  design,  see  "Band 
and  Block  Brakes."  by  A.  L.  Campbell,  published  in  Machinery,  October, 
1908;  "Friction  Brakes,"  by  H.  D.  James,  August,  1908;  "Brakes,"  by  C.  F. 
Blake.  August.  September.  October  and  November,  1906;  and  "Notes  on  Band 
Brake  Design,"  by  C.  F.   Blake.   March,  1903. 

t  Address:     588  Henry  St.,   Brooklyn,   N.  T. 


Dt 


D  =  diameter  of  rope  circle  in  inches  = 


WD, 
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PD 


Z),  =  diameter  of  brake  ring  in  inches^ 


W 


r  =  distance   from   center  of  brake-shaft  to   slack   side   of 

TV.L 

brake-band    in    inches^ ; 

FW 
r,  =  distance    from    center   of    brake-shaft   to    taut   side    of 
brake-band  in  inches; 

FrW 

/j  ^=  length  of  brake-lever  in  inches  = ; 

W, 

/.'  =  force  required  at  radius  r  to  hold  a  load  W  of  1  pound 

on  the  brake  ring; 
F  —  T,  for  a  nsigle-acting  brake  with  one  end  pulling; 


1.6427  X  0.18  =  0.296;  for  cork  on  cast  Iron  /  =  0.35;  for  a  75- 
degrees  V-brake  with  cork  inserts  /  =  0.57. 

A  =  minimum  area  of  cross-section  of  wrought  Iron  brake- 
band in  square  inches  calculated  for  a  fiber  stress  of  8000 
pounds  per  square  inch.  This  value  of  the  fiber  stress  ought 
not  to  be  exceeded  for  wrought-iron  brake-bands. 

The  values  of  T,  and  T,  and  .1  arc  given  in  Table  I  for  a 
load  W  of  one  pound  on  the  brake  ring.  For  any  other  load, 
the  values  given  in  the  table  arc  multiplied  by  that  load.  The 
force  F  required  at  a  radius  r  to  hold  a  load  W  of  one  pound 
on  the  brake  ring  is  given  in  Tables  II,  III  and  IV,  for  different 

r 
arcs  of  contact,  coefficients  of  friction,  and  ratios  —  for  dlffer- 

r. 


TABI.B  II.     VALUES  OF  F  FOB  BINQLE-ACTINO  BAND  BHAKKH 


Style  of 
Brake 

f 

Arc  of  Contact  in 

Degrees 

220 

230 

240 

260 

260 

270 

280 

290 

300 

310 

320 

880 

340 

Both 

ends 

pulling 

0.18 
0.30 
0.35 
0.57 

3.000 
1.926 
1.704 
1.252 

2.886 
1.854 
1.650 
1.226 

2.786 
1.794 
1.598 
1.202 

2.680 
1.740 
1.556 
1.182 

2.588 
1.690 
1.514 
1.164 

2.504 
1.644 
1.476 
1.146 

2.418 
1.598 
1.440 
1.132 

2.342 
1.560 
1.410 
1.118 

2.272 
1.524 
1.380 
1.108 

2.212 
1.492 
1.354 
1.096 

2.166 
1.460 
1.330 
1.086 

2.098 
1.432 
1.806 

1.07b 

2.048 

1.400 
1 .  2S6 
1 .  070 

One 

end 

pulling 

0.18 
0.30 
0.35 
0.57 

1.000 
0,463 
0.352 
0.126 

0.943 
0.427 
0.325 
0.113 

0.893 
0.397 
0.299 
0.101 

0.840 
0.370 
0.278 
0.091 

0.794 
0.345 
0.257 
0.083 

0.752 
0.322 
0.238 
0.073 

0.709 
0.299 
0.220 
0.066 

0.671 
0.280 
0.205 
0.059 

0.636 
0.262 
0.190 
0.054 

0.606 
0.246 
0.177 
0.048 

0.578 
0.230 
0.165 
0.043 

0.549       0.524 
0.216       0.303 
0.153       0.143 
0.039       0.035 

Marhintry 

F^T,  for  a  single-acting  brake  with  one  end  pulling; 
F  =  T, '■ —  for  differential  brakes; 


W 


T,  =  tension    in    slack    end    of   band    in    pounds  =  • 


WN 


Tj  =  tension    in    taut    end    of    band    in    pounds  = 

N  —  1 
=  W-f  T,; 
IV,  =  load  on  brake-shaft  in   pounds.     This  quantity  is  the 
resultant  of  T,  and  T,  which  is  shown  graphically  in  the  illus- 
tration of  the  different  styles  of  brakes. 


ential  brakes.     For  any  other  arc  of  contact  or  ratios  — ,  it 

r, 

will  be  accurate  enough  to  interpolate  between  the  values  given 
in  the  table,  although  it  is  not  strictly  correct.  It  is  important 
to  observe  at  this  point  that  it  is  not  advisable  to  interpolate 
for  coefficients  of  friction  lying  between  the  values  given  in 
the  table. 

In  order  to  illustrate  the  use  of  the  formulas  and  tables 
presented  in  this  article,  the  following  problems  are  worked 
out.  These  problems  cover  the  different  cases  which  may 
occur  in  band-brake  design. 

Example  1.  To  determine  the  most  suitable  style  of  brake 
to  use  for  a  given  class  of  service.     Consider  a  case  in  which 


TABLE  III.      VALUES 

OF   F 

FOR  DIFFERENTIAL  BAND  BRAKES 

f  -CIS 

f      n.;ii) 

r 

ri 

Arc  of 
Con- 

2.50 

2.75 

3.00 

325 

3.50 

3.75 

400 

4.25 

4.50 

4.75 

5.00 

5.50 

5.00 

5.50 

6.00 

6.25 

6. 50 

6.75 

7.00 

7.60 

8.00 

8.50 

1 
9.00     10.00 

tact. 
Deer. 

220 

200 

273 

,333 

.385 

:429 

.467 

.500    .529 

.556 

.679 

.600 

.636 

.170 

.197 

.219 

.229 

.238 

.246 

.254 

.268 

.280 

.291 

.300  .317 

280 

165 

,336 

.295 

.344 

.387 

.425 

.457 

.486 

.511 

.534 

.554 

.590 

.142 

.163 

.189 

.199 

.208 

.216 

.223 

.237 

.249 

.259 

.268   .283 

240 

135 

205 

262 

,311 

.353 

.388 

.419 

.448 

.473 

.494 

.514 

.549 

.117 

.142 

.163 

.173 

.181 

.  1N9 

.196 

.310 

.222 

.232 

.241    .256 

250 

104 

,171 

,227 

.274 

.315 

.350 

.381 

.409 

.432 

.454 

.473 

.490 

.096 

.121 

.142 

.151 

.  159 

.167 

.174 

.187 

•199 

.209 

.218   .2:33 

260 

076 

141 

196 

,242 

.281 

.316 

.346 

.372 

.395 

.416 

.435 

.453 

.077 

.101 

.121 

.131 

.139 

.140 

.153 

.166 

.178 

.188 

.197   .211 

270 

051 

114 

164 

.213 

.251 

.284 

.313 

.339 

.363 

.383 

.401 

.418 

.058 

.083 

.102 

.111 

.119 

.127 

.134 

.147 

.158 

.167 

.176   .191 

280 

023 

,087 

139 

183 

.231 

.354 

.282 

.307 

.330 

.350 

.368 

.398 

.040 

.064 

.084 

.093 

.100 

.107 

.114 

.127 

.137 

.147 

.156   .170 

290 

.001 

.063 

.114 

.157 

.194 

.226 

.253    .280 

.300 

.319 

.337 

.367 

.025 

.048 

.068 

.076 

.084 

Oill 

.  098 

.110 

.121 

.130 

.189   .153 

300 

,041 

.091 

.133 

.179 

.200 

.228,  .251 

.273 

.292 

.309 

.339 

.011 

.034 

.053 

.062 

.OCi) 

.077 

.083 

.095 

.  106 

.115 

.124   .138 

310 

023 

,071 

.112 

.147 

.178 

.205 

.228 

.349 

.268 

.285 

.314 

.019 

.038 

.046 

.0."")4 

.U()l 

.(1()8 

.080 

.  090 

.099 

.108   .121 

320 

003 

.051 

.091 

.126 

.156 

.182 

.206 

.336 

.244 

.361 

.391 

.007 

.026 

.034 

.()4'..> 

()-19 

.055 

.  0(17 

.077 

086 

.091    .108 

330 

340 

.033 
.015 

.073 
.054 

.106 
.088 

.135 
.117 

.161 
.142 

.184 
.165 

.304 
.184 

.323 

"39 

.267 
.246 

.012 

.021 
.010 

.02S 
.018 

.o;i5 

.025 

.011 
.031 

.053 
.013 

.063 
.053 

.072 
.001 

.080    .093 
.069    .083 
Marhinerv 

.202    .218 

N  = =  locking    ratio    of — .      The    ratio  —  must    be    at 

least  1.5  N  to  prevent  differential  brakes  from  locking  them- 
selves. Log  JV  =  Cf.  Values  of  the  constant  C  for  various 
arcs  of  contact  and  coefficients  of  friction  are  given  in  Table  I. 
/  =  coeflSclent  of  friction.  For  maple  in  contact  with  cast 
iron,  the  coefficient  of  friction  /  =  0.18;  for  a  75-degree  V-brake 

75  degrees 

with  plain  maple  blocks,  /  =  0.30  =  cosecant X  /  = 

2 


the  brake-ring  load  W=  30,000  pounds;   the  brake-lever  load 

L 
11,  =  150  pounds;    the  ratio  —  =  20;    and   the  arc  of  contact 

r 
=  280  degrees.     For  these  conditions: 

L 

W,— 

r           150  X  20 
F  = = 


=  0.10. 


W  30,000 

The  only  suitable  brakes  for  this  case  are  found  in  Tables 


:{88 
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II,  111  and  IV,  for  an  arc  of  contact  of  280  dogrccH,  and 
F  —  OAO.  In  Tabic  II,  for  a  slnRlc-actlnK  V-brakc  with  cork 
Inserts  and  one  end  pulllnK,  /  -  OJtl  and  /'  —  O.OfiS  .  This  brake 
will  hold  the  load  with  a  load  on  the  brake-lever: 

FW  0.066  X  30,000 

W,  = = =  99  pounds 

L  20 


By  making  the  load  on  the  brake-lever  W,  =  150  pounds,  the 
load  can  be  held  by  proportioning  the  brake  mechanism   so 
L  FW         0.066  X  30,000 

that   ratio  — = == =18.2.     Referring  to 

r  M\  150 

Table  I,  tor  an  arc  of  contact  of  280  degrees  and  a  coefficient 
of  friction  /  ^  0.57,  the  value  of  A  is  found  to  be  0.000133. 
Multiplying  this  value  by  30,000  for  the  case  nnder  considera- 
tion, the  minimum  cross-sectional  area  of  the  brake-band  Is 
found  to  be  0.000133  X  30,000  =  3.99  square  inches.  It  is  evi- 
dent that  a  single-acting  band-brake  with  both  ends  pulling 
cannot  be  used  in  this  case  because  the  minimum  value  of 
F  for  /  =  0.57  is  found  to  be  1.132,  which  is  greater  than  the 
previously  determined  maximum  value  of  0.10. 

Next   consider   the   case   of   a   differential   brake   in   which 


and 


11.0,  the  locking  ratio  given  In  Tabic  I  is  5.54.    This 


brak<!  may  bo  used,  as  the  ratio  —  is  greater  than  1.5  times  the 

TABI.B  VI.     VALUES  OK  W,   IN  POUNDS  FOR  DIPFBRBNT  ANOLBS  OP 
OONTAOT  AND  OOBFKIOIBNT8  OK  FRICTION 


Arc  of 
Con- 
tact, 
Deg. 

f  --  0.18 

f  =  0.30 

f-0.3Bf       0.67 

Single-acting  brake  with 
one  end  pulling 

220 

820 

500 
289 

232 

115 

176 

83 

68 
21 

Single  acting  brake  with 
both  ends  pulling 

220 
320 

1500 
1078 

963 
730 

852    1    626 
665    1    639 

DilTereutial  brake  with  the 

r 
ratio  ~  =  1.5  iV. 

N  =  locking  ratio 

220 
320 

166 
95 

85 
39 

55         19 
26          7 

Machineru 

i=^==0.10;  /=0.18  and 


2.8. 


The  ratio  —  is  seen  to  be  too 


locking  ratio.  The  value  of  A  given  in  Table  I  is  found  to  be 
0.000153.  Multiplying  this  coefficient  by  the  load  gives 
0.000153  X  30,000  =  4.59  square  inches  as  the  minimum  value 
of  the  cross-sectional  area  of  the  brake-band. 


TABLE  IV.  VALUES  OF  F  FOR  DIPFBRBNTIAL  BAND  BRAKES 


Arc  of 
Con- 
tact, 
Deg. 


220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 


0.082  0.125,0, 
0.060  0.104'0, 
0.040  0.083  0, 
0.032  0.065  0, 
0.005  0.047  0. 
0.0390. 
0.0170, 
0.004  0, 
0. 
0. 


159,0.183  0 
136  0.159  0 
1130.1370 
096  0.118  0 
077  0.099  0 
0.5910.0810 
046  0.067  0 
033^0.054  0 
021 10. 042  0 
01010.0310 
...|0.0190 
...jO.009  0 
...'0.0020 


,202,0.317  0, 
,1790.1930, 
155,0.170  0. 
,136  0.150  0. 
116,0.1290, 
09810. lll'O. 
085  0.098  0, 
071  0.084  0. 
059  0.073  0. 
049!0. 060,0. 
035  0.048  0. 
,034  0.038  0, 
,018  0.0300, 


229  0, 
205  0 
1830, 
1630, 
142j0. 
123  0, 
109  0, 
095  0, 
083  0, 
07l|0, 
059  0, 
0480, 
0410, 


339  0.348  0, 
215  0.223  0, 
1910.2000. 
1720.180,0, 
1510.1590. 
133  0.140  0, 
1180.1260, 
1040.112J0, 
092  0.099  0, 
080,0.087,0, 
068  0.075  0, 
057  0.064  0. 
050  0.0570. 


0.014  0.0.53  0.064  0.0710.076  0 
0.002,0.040  0.053  0.058  0.063  0 
0.038|0. 040,0. 046  0.0510, 
0.017'0.039'0. 035  0.040  0 
0.010  0.033  0.028:0.033  0 


0.002 


0. 0140. 030|0. 035  0 
0.0060.0130.0170 
0  0060.0110 


0.001 


0.006  0 

....lo 


080  0 
067  0 
055  0 
045  0 
037  0 
039  0 
0210 
015  0 
010  0 
004J0 

...!o 


084  0 
0710 
059  0 
048  0 
0400, 

033  0, 

034  0 
0180, 
013  0, 

oos'o. 

003:0. 

...  0. 


087  0 
074  0 
063  0 
0.53  0 
043  0 
036  0 
027  0 
0310 
016  0 
Oil  0 
006  0 
003 1 0 

...lo 


089  0,095  0, 
076  0.0810. 
064  0.070,0. 
054  0.059  0. 
046  0.0510. 
038  0.043  0, 
030  0.035  0. 
034  0.039'0. 
0190.0340. 
013  0.018  0. 
008,0.013  0. 
004  0.009,0. 
0010.005  0. 


0990.113 
085  0.099 
074  0.087 
063  0.076 
055  0.069 
0470.061 
038:0.053 
033  0.046 
037  0.040 
033  0.035 
017:0.030 
0130.026 
009 1 0.032 
Machinery 


close  to  the  locking  ratio  2.41  given  in  Table  I,  for  it  will  be 
remembered  that  the  value  of  this  ratio  for  differential  brakes 
must  be  at  least  1.5  times  the  locking  ratio  in  order  to  prevent 
the  brake  from  locking  itself.    For  a  brake  with  F  =  0.10,  /  = 

r 
0.30  and  —  =  6.5,  the  locking  ratio  given  in  Table  I  is  found 


RESULTS  OF  VARYING  ARC  OF  CONTACT  AND 
COEFFICIENT  OF  FRICTION 


For  Arc  of  Contact  of  220  Degrees 


Ti  in  pounds 

T2  in  pounds 

Bending  force  in  pounds  . 


10.000 
20,000 
28,200 


0.30 


4630 
14,630 
18,300 


3520 
13,530 
16,400 


1260 
11,360 
12,150 


For  Arc  of  Contact  of  320  Degrees 


T,  in  pounds I       5780 

Tj  in  pounds   1    15,780 

Bending  force  in  pounds  . .  1    11,900 


2300 
13,300 
10,700 


1650 
11,650 
10,500 


430 

10,430 

9800 


Example  2.  For  a  given  brake,  to  determine  the  load  that 
may  be  held  on  the  brake  ring  with  a  given  load  on  the  lever. 
Consider  the  case  of  a  single-acting  V-brake  with  both  ends 

L 
pulling,  arc  of  contact  260  degrees;  —  =  25;  Wj  =  100  pounds; 

r 
/  =  0.30.    Referring  to  Table  II,  the  value  of  F  is  found  to  be 
1.69.    The  load  that  can  be  held  is: 
L 
W,— 

r  100  X  25 

W  = = -=1480  pounds 

F  1.69 

Tlie  value  of  A  in  Table  I  is  found  to  be  0.000168.  Multiply- 
ing this  value  by  the  load  gives  1480  X  0.000168  =  0.249 
square  Inches  as  the  minimum  cross-sectional  area  of  the 
brake-band. 

Example  3.  For  a  given  brake,  to  determine  the  load  re- 
quired on  the  lever  to  hold  a  specified  load  on  the  brake  ring. 
As  an  example,  consider  a  single-acting  brake  with  one  end 
pulling;  arc  of  contact  270  degrees;  coefficient  of  friction /  = 

L 
0.35;    ratio  —  =  20;    W  =  12,000   pounds.     Referring  to   Table 


to  be  4.34.     This  brake  may  be  used,  as  the  ratio  —  =  6.5  = 

1.5  X  4.34.  The  value  of  A. in  Table  I  is  found  to  be  0.000163. 
Multiplying  this  value  by  30,000  gives  0.000163  X30,000  =  4.89 
square  inches,  as  the  minimum  cross-sectional  area  of  the 
brake-band.     For  a  differential  brake  with  F  =  0.10,  /  =  0.35 


II,  we  find  F  =  0.238. 

FW         0.238  X  12,000 

W,  = ■  = 

L  20 


143  pounds.     The  value  of  the 


coefBcient  A  given  in  Table  I  is  found  to  be  0.000154.     Multi- 
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plying  this  value  by  the  load  gives  0.000154  X  12,000  =  1.848 
square  inches  as  the  minimum  cross-sectional  area  for  the 
brake-band. 

Example  4.     For  a  given  brake,  to  determine  the  value  of 
L 
the  ratio  — •  that  is  necessary  to  hold  a  specified  load  on  the 

r 
brake  ring  with  a  given  load  on  the  brake-lever.    Consider  the 

r 
case  of  a  differential  brake  with  the  ratio  —  =  5 ;  the  coefflcient 

r, 
of  friction /  =  0.18;  the  arc  of  contact  =  290  degrees;  the  load 
on  the  brake  ring  W  =  15,000  pounds.    The  load  on  the  brake- 
lever  M\  =  150  pounds.     Referring  to  Table  III,  we  find  F  = 
0.337.     The  ratio  Is  then  found  to  be: 

L        FW         0.337  X  15,000 

—  = = — —  =  33.7 

r         W,  150 

The  coefficient  A  found  in  Table  I  is  0.000209.  Multiplying 
this  value  by  the  load  gives  0.000209  X  15,000  =  3.135  square 
inches,  as  the  minimum  value  of  the  cross-sectional  area  for 
the  brake-band. 

In  order  to  show  the  effect  of  changing  the  arc  of  contact 
and  coefflcient  of  friction,  Tables  V  and  VI  have  been  pre- 
pared for  two  brakes  with  arcs  of  contact  of  220  and  320 
degrees,  respectively,  and  coefficients  of  friction  ranging  from 
0.18  to  0.57.     The  load  on  the  brake  ring  W  is  10,000  pounds 

L 
and  the  ratio  —  is  20.     The  values  of  T,  and   T~  are  obtained 

r 
from  Table  I,  the  values  of  the  coefficients  obtained  from  this 


CALCULATION   OF   STRESSES    IN    AUTO- 
MOBILE  FRONT   AXLES 

BY  JOHN   L.  ALDEN' 

Automobile  front  axles  are  made  of  steel  or  bronze 
forgings,  steel  castings,  or  steel  tubing,  although  bronze  is 
seldom  used  except  for  emergency  or  experimental  purposes. 
Steel  castings  are  frequently  used  for  truck  axles,  but  axles 
of  this  material  are  seldom  found  In  pleasure  cars  to-day. 
Steel  tubing  was  also  one  of  the  favorite  materials  of  the 
earlier  designers,  and  is  still  successfully  used  on  many 
light-  and  medium-weight  cars.  It  has  the  advantage  of  being 
readily  obtainable  in  its  finished  form,  needs  little  or  no 
machining,  and  the  only  forgings  required  are  those  for  the 
steering  heads  and  spring  seats.  By  far  the  greater  num- 
ber of  pleasure  cars  in  operation  to-day  carry  drop-forged 
front  axles,  and  thus  far  no  other  type  has  even  threatened 
their  supremacy.  Both  carbon  and  alloy  steels  are  being  used 
with  success.  Carbon  steels  of  0.25  to  0.30  per  cent  have  an 
elastic  limit  of  from  40,000  to  80,000  pounds  per  square  inch 
when  heat-treated  according  to  the  recommendation  of  the 
Society  of  Automobile  Engineers.  Steel  of  this  character 
may  be  allowed  a  fiber  stress  of  10,000  pounds  per  square 
inch,  but  this  value  may  be  safely  raised  to  15,000  pounds  per 
square  inch  if  the  specifications  are  rigidly  adhered  to  and 
if  great  care  is  taken  in  the  forging  and  heat-treatment 
The  elastic  limit  of  0.30  to  0.35  per  cent  carbon  nickel  steel 
lies  between  65,000  and  160,000  pounds  per  square  inch 
when  the  S.  A.  E.  recommendations  are  followed.     Chrome- 


Fig.  1.    A  Typical  Form 

table  being  multiplied  by  10,000  in  order  to  secure  the  correct 
values  for  the  case  under  consideration.  The  bending  force 
on  the  brake-shaft  produced  by  setting  the  brake  is  found  by 
constructing  a  parallelogram  of  forces  on  T,  and  T-,  to  some 
convenient  scale.  The  resultant  of  this  parallelogram  Is  the 
required  bending  force. 

The  method  of  calculating  the  load  required  on  the  brake 
lever  has  already  been  illustrated  by  following  through  a  prob- 
lem. In  Table  VI  values  of  the  brake-lever  load  W,  have  been 
calculated  for  the  two  brakes  referred  to  in  the  preceding  par- 
agraph, for  arcs  of  contact  of  220  and  320  degrees,  respectively, 
and  coefficients  of  friction  /  ranging  from  0.18  to  0.57.  It  will 
be  readily  seen  from  these  results  that  a  single-acting  brake 
with  both  ends  pulling  is  a  very  poor  holding  brake.  It  will 
also  bo  seen  that  for  a  single-acting  brake  with  one  end  pull- 
ing, the  load  required  on  the  brake  lever  varies  from  500  to  21 
pounds  as  the  result  of  increasing  the  arc  of  contact  from  220 
to  320  degrees,  and  increasing  the  coefficient  of  friction  from 
0.18  to  0.57.  Of  course  the  figures  in  Tables  V  and  VI  give  a 
somewhat  exaggerated  idea  of  the  difference  between  good  and 
poor  examples  of  band-brake  design,  but  they  emphasize  the 
point  that  it  is  possible  to  materially  reduce  the  strains  and 
increase  the  holding  power  of  the  brake  by  proportioning  its 
members  properly. 

By  way  of  conclusion,  the  following  may  be  said  to  constitute 
the  underlying  principles  of  band-brake  design.  Make  the 
arc  of  contact  as  large  as  possible;  locate  the  brake-shaft  where 
the  bending  stress  in  the  drum-shaft  produced  by  setting  the 
brake  is  counteracted  by  the  rope  pull;  and,  if  necessary,  in- 
crease the  coefficient  of  friction  to  give  the  required  holding 
power. 


of  Automobile  Front  Axle 

nickel  steel  with  0.25  to  0.40  per  cent  carbon  has  an  elastic 
limit  ranging  from  50,000  to  125,000  pounds  per  square  Inch 
for  low  chrome-nickel  and  from  65,000  to  200,000  pounds  per 
square  inch  for  high  chrome-nickel  steel.  The  elastic  limit 
of  0.25  to  0.45  per  cent  carbon,  chrome-vanadium  steel  may 
vary  from  55,000  to  200,000  pounds  per  s(iuare  inch.  Any 
of  these  alloy  steels  are  suitable  for  structural  drop-forgings, 
and  when  used  for  axles,  an  average  working  stress  of  15,000 
pounds  per  square  inch,  with  a  limit  of  20,000  for  excep- 
tionally favorable  conditions,  is  allowable.  The  lower  value 
is  more  suitable  for  cars  for  quantity  production  or  for  any 
case  where  the  greatest  care  cannot  be  taken  In  manufacture, 
as  under  these  circumstances,  the  elastic  limit  of  the  ma- 
terial will  be  found  to  be  in  the  neighborhood  of  the  lower 
figures  given   for  the  metal  under  consideration. 

A  typical  front  axle  for  a  pleasure  car  is  shown  in  Fig.  1. 
This  is  a  drop-forging  of  an  I-section  similar  to  the  one  out- 
lined in  Fig.  2.  The  design  shown  is  that  of  a  well-known 
make  equipped  with  Elliott  type  steering  heads,  and  with  the 
spring  seats  forged  integral  with  the  upper  flange  of  the  sec- 
tion. The  I-shapc  is  carried  uniformly  from  spring  seat  to  spring 
seat,  as  the  bending  moments  due  to  the  spring  loads  are 
equal  at  all  points  from  L,  to  L,.  The  top  flange  Is  flared 
from  the  width  of  the  steering  head  bosses  to  the  full  width 
of  the  spring  seat.  When  the  car  is  in  motion  there  are 
two  sets  of  independent  forces  acting  upon  the  axle— those 
caused  by  the  weight  of  the  car  and  those  caused  by  the  re- 
sistance of  the  road,  due  to  striking  obstacles,  etc.  The 
former  are  obviously  vertical  in  direction,  while  the  latter 
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have  both  vertical  and  horizontal  components.  It  Is  evi- 
dent that  the  ninxiimim  horizontal  force  which  the  axle  will 
be  called  upon  to  resist  Is  Indeterminate.  The  same  Is  true 
of  the  vertical  component  of  the  collision  force.  The  factors 
upon  which  this  force  depends  are  the  velocity  of  the  car, 
the  size  and  shape  of  the  obstruction,  the  depression  of  the 
tire  due  to  Impact,  and  the  un.sprung  weight  of  the  axle, 
wheels,  etc.  The  determination  of  the  horizontal  resisting 
moment  of  the  axle  is,  therefore,  largely  a  matter  of  judg- 
ment and  experience  on  the  part  of  the  designer.  Any  cal- 
culation of  the  vertical  resisting  moment  must  also  be  in- 
complete, since  we  have  no  means  of  determining  the  limit- 
ing value  of  the  collision  force.  If  we  calculate  our  section 
to  carry  the  static  load  of  the  vehicle,  using  the  values  for 
the  allowable  fiber  stress  previously  given,  we  will  be  sure 
of  a  reasonable  result,  as  the  large  factor  of  safety  Is  ex- 
pressly Intended  to  cover  the  stresses  which  we  are  unable 


Returning  now  to  our  average  section.  Fig.  2,  it  will  be 
found  much  more  simple  and  sufficiently  accurate  to  base 
our  calculations  upon  the  equivalent  section  whose  outline 
is  shown  dotted.  The  moment  of  inertia  about  the  axis 
A'  .Y  is: 

6t  X  (8<)'  — 2  X  2.5«  X  (Gty 
U  = =  166  t' 


12 


166  «* 
4t 


=  41.5t' 


In  tlie  same  manner: 

2tX  (6t)'  +  6t  X  t' 


=  36.5«' 


Zy  = 


12 
=  12.2t' 


3« 


Zy 


41.5t' 
12.2  t' 


=  3.41 


Figs.  2,  3  and  4.     Two   Forms   of   Sections   used  for  Automobile   Front  Axles 

to  estimate.  Consequently,  if  we  select  a  section  whose  pro- 
portions have  proved  satisfactory  in  actual  service,  we  will 
not  go  far  wrong  in  the  relation  between  our  horizontal  and 
vertical  resisting  moments.  The  section  shown  in  Fig.  2 
is  an  average  of  a  number  of  successful  designs  used  on 
modern  cars,  covering  a  wide  range  of  weight,  speed  and 
price.  Therefore,  if  the  section  of  Fig.  2  is  selected  and  we 
calculate  its  dimensions,  using  the  spring  seat  loads,  we  may 
expect  to  be  reasonably  close  to  modern  practice.  We  will 
now  assume  the  necessary  data  and  carry  through  a  typical 
example,  in  which  we  shall  consider  the  axle  as  a  simple 
beam,  supported  at  the  wheel  centers  and  symmetrically 
loaded  at  the  spring  seats. 

We  will  consider  the  case  of  a  3600-pound  touring  car 
which,  when  loaded  with  five  passengers,  will  weigh  about 
4350  pounds.  In  general,  about  0.4  of  the  weight  of  a  pleas- 
ure car  is  borne  on  the  front  axle,  one-half  of  this  being 
carried  by  each  front  spring.  Thus  the  front  axle  load  of 
our  hypothetical  car  is  0.4  X  4350  =  1740  pounds  and  the 
load  at  each  spring  seat  is  870  pounds.  As  the  weight  of  the 
axle  itself  rarely  exceeds  80  or  85  pounds,  we  may  safely 
neglect  this  item.  The  principal  dimensions  will  be  assumed 
to  be  as  given  in  Fig.  1.  The  statement  has  already  been 
made  that  the  bending  moment  due  to  the  static  load  is 
maximum  and  equal  at  all  points  from  L,  to  L^.  Hence 
the  critical  section  may  be  chosen  anywhere  between  the 
spring  seats.  Then,  taking  our  section  at  A-A.  we  have  the 
maximum  bending  moment: 

Afa  =  28  X  870  —  14.75  X  870  =  13.25  X  870  =  11,528  inch- 
pounds. 

Using  the  formula  for  beams: 

M:=SZ 

where  ilf  =  maximum  bending  moment; 

8  =  fiber   stress    due   to   the   maximum   bending   mo- 
ment; 
Z  =  the  section  modulus. 
We  may  solve  for  Z  and  the  dimensions  of  the  section, 
providing  we  assume  a  suitable  fiber  stress.      Let  us  assign 
to  S  a  value  of  10,000  pounds  per  square  inch.     Then   our 
flexure  equation,  when  transposed,  becomes: 

M  11,528 

Z  = = =1.15. 

8  10,000 


This  signifies  that  the  axle  is  3.41 
times  as  strong  vertically  as  hori- 
zontally. The  Zx  of  our  typical  sec- 
tion is,  according  to  the  preceding 
calculations,  41.5  f;  and  the  re- 
quired value  of  Zx  of  our  axle  is 
1.15.    Equating  these,  we  have: 

41.5  «»=  1.15 

1.15 

t'  = =  0.0277. 

41.5 

t  =  0.3025  inch  or,  to  the 
nearest  fraction,  5/16  inch. 
From  the  value  for  t  thus  obtained 
all  other  dimensions  for  the  section  may  be  readily  found. 
These  are  given  in  Fig.  3  for  the  case  just  discussed.  By  using 
these  proportions,  with  the  known  section  modulus,  the  cut- 
and-try  methods  commonly  used  are  eliminated.  It  is  evident 
that  the  calculations  are  thus  much  simplified. 

Another  section  at  one  time  in  common  use  is  shown  In 
Fig.  4.     The  moments  of  inertia  and  section  moduli  are: 
Ix^  SS.lt';  Z,  =  23.75  t' 

/y  =  11.1 1',  Zv  =  5.56  t' 

Zx 

—  =  4.27 

Zy 

This  axle  is,  therefore,  weaker  in  a  horizontal  plane  than 
the  one  shown  in  Fig.  2.  This  would  seem  reasonable,  as  the 
horizontal  force  is  due  largely  to  shock  and  is  proportional  to 
the  square  of  the  velocity.  Consequently,  as  the  speed  re- 
quirements increase,  so  should  the  horizontal  resisting  mo- 
ment of  the  axle  increase,  which  accounts  for  the  gradual 
strengthening  in  this  direction  from  year  to  year. 

*  *     * 
"WOODEN  SHOES  MADE  IN  THE  UNITED 

STATES 
In  this  country  beech  is  the  favorite  material  for  wooden 
shoes,  the  manufacture  of  which  has  reached  considerable 
proportions  in  the  United  States  according  to  the  Department 
of  Agriculture,  which  has  just  issued  a  bulletin  on  the  use 
of  the  wood.  These  shoes,  the  department  says,  cost  from 
sixty  to  seventy-five  cents  a  pair  and  are  good  for  two  years. 
They  are  worn  by  those  who  have  to  work  in  cold  or  wet 
places,  such  as  tanneries,  breweries,  and  livery  stables,  and 
by  workmen  in  steel  mills  and  glass  factories  who  must  walk 
on  hot  grates  or  floors.  Farmers,  too,  are  classed  among  the 
users. 

*  •     * 
The  melting  points  of  some  metals  which  fuse  at  very  high 

temperatures  are  published  by  G.  K.  Burgess  and  R.  G.  Walten- 
berg  in  the  Journal  of  the  Washington  Academy  of  Science. 
The  melting  points  are  as  follows:  Titanium,  1795  degrees  C. 
(3263  degrees  F.);  vanadium,  1720  degrees  C.  (3128  degrees 
F.) ;  chromium,  1520  degrees  C.  (2768  degrees  F.) ;  manganese, 
1260  degrees  C.  (2300  degrees  F.);  iron,  1530  degrees  C.  (2786 
degrees  F.);  cobalt,  1478  degrees  C.  (2692  degrees  F.);  nickel, 
1452  degrees  C.   (2545  degrees  F.) 
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A    TRADE   SCHOOL   PRODUCT* 

BV  JAMBS  K.  JOHNSONt 

A  commercial  product  of  the  State  Trade  Education  Shop 
of  Bridgeport,  Conn.,  is  shown  in  the  accompanying  illustration. 
The  machine  is  a  9-inch  screw-cutting  lathe  designed  to  cut 
from  four  to  forty  threads  per  inch.  It  is  fitted  with  steady- 
rest,  follow-rest,  and  attachments  for  taper  turning,  and  has  a 
compound  rest  graduated  to  180  degrees.  The  carriage  is  fitted 
with  a  power  cross-feed  and  a  micrometer  collar  reading  to 
thousandths.  In  case  the  countershaft  drive  is  not  desired, 
the  lathe  is  made  convertible  so  that  foot  power  drive  may  be 
substituted,  as  the  illustration  indicates. 

These  lathes  are  constructed  for  the  purpose  of  giving  the 
apprentice  definite  training  along  just  such  lines  as  he  will 
encounter  when  he  has  completed  his  trade  school  work,  as 
he  performs  a  variety  of  work  involving  many  operations. 
The  fact  that  it  is  a  commercial  product,  requires  a  degree  of 
accuracy  that  the  apprentice  would  not  find  in  other  work. 
The  delivery  being  promised  at  a  certain  date,  keeps  the  boys 
on  the  alert,  and  with  a  careful  system  of  time  keeping  and 
job  cards,  the  apprentice  is  placed  under  the  same  conditions 
as  exist  in  modern  machine  shops,  while,  at  the  same  time,  he 
i.s  receiving  definite  instruction  in  his  particular  trade.     To 


Nine-inch  Screw  Cutting  Lathe  built  by  Apprentice  Boys  at  State 
Trade    Education    Shop,    Bridgeport,     Conn. 

enable  him  to  better  understand  the  work  and  make  him  a 
more  thorough  mechanic,  there  is  taught  in  connection  with 
shop  work,  practical  shop  mechanics  and   shop  mathematics. 

The  boy  who  cuts  a  lead-screw  for  a  lathe  has  a  mathe- 
matical understanding  of  screw  threads,  including  the  Acme 
thread  and  the  square  thread;  the  depth  of  the  cut  for  this 
particular  pitch  as  well  as  other  pitches;  the  area  of  the  sec- 
tion across  the  bottom  of  the  screw,  as  well  as  problems  relat- 
ing to  the  time  element  in  cutting  the  screw.  In  shop  me- 
chanics, the  apprentice  learns  about  gear  combinations  for 
cutting  this  particular  pitch  thread  in  the  lead-screw;  how 
speeds  are  effected  by  compounding  gear  trains;  and  similar 
problems. 

The  boys  that  cut  the  gears  used  on  the  lathe  are  taught  in 
their  shop  mathematics  the  method  of  finding  the  diameter  of 
the  gear  blanks  for  this  particular  pitch  gear  and  for  other 
gears;  the  required  depth  of  cut  for  forming  a  tooth,  and  cal- 
culations concerning  other  problems  in  gearing.  In  mechanics 
the  boys  study  subjects  relating  to  the  strength  of  gear  teeth, 
speeds  of  gears,  etc. 

In  the  shop  drawing  class  instruction  is  given  in  blueprint 
reading  and  the  making  of  such  drawings  as  are  necessary  to 
enable  the  boys  to  understand  clearly  the  relation  of  the  blue- 
prints to  shop  practice.     Instruction  is  also  given  in  the  mak- 

•  See    "Woods   Apprentice    Industrial    School,"    Decemher,    lOl."?. 
t  Superintendent  State  Trade   Education  Shop,   Bridgeport,   Conn. 


Ing  of  working  sketches  such  as  the  up-to-date  mechanic  is 
often  called  upon  to  make. 

The  lathe  illustrated  is  a  complete  product  of  the  boys  of 
the  trade  school,  each  department  contributing  its  part  in  mak- 
ing it  a  commercial  success.  The  design  for  the  lathe  and  the 
necessary  tools,  jigs  and  fixtures  for  its  completion,  were  made 
in  the  drafting  department.  The  drafting  department  was 
thus  enabled  to  do  real  drafting  and  now  takes  much  pride  in 
reviewing  the  results  of  its  work.  Real  live  problems  were 
furnished  as,  for  example,  the  design  of  the  proper  gear  train 
to  cut  the  desired  threads,  the  change  necessary  to  cut  the 
standard  metric  threads;  the  design  of  the  headstock,  the 
power  cross-feed,  together  with  the  compound  rest,  and  the 
apron  mechanism. 

The  patterns  were  built  by  the  boys  in  the  palternmaking 
department,  where  the  same  shop  conditions  prevailed.  The 
apprentice  patternmaker  worked  from  the  drawings  made  by 
the  apprentice  draftsman  and  these  furnished  the  necessary 
instruction  for  the  patternmaking  foreman.  As  we  have  no 
cupola,  our  castings  were  made  outside.  This  gave  our  pat- 
terns a  severe  but  very  successful  test.  This  fact  together 
with  the  fact  that  the  completed  machine  was  a  success,  gave 
the  boys  considerable  self-confidence  and  a  realization  of  what 
was  before  them  in  the  trade. 

In  the  machine  shop  the  apprentices  handled  the  castings 
made  from  the  patterns  built  by  the  apprentice  patternmakers 
and  machined  them  according  to  the  drawings  made  by  the 
drafting  room  apprentices.  The  work  in  the  machine  shop 
was  so  arranged  that  each  apprentice  was  carried  through  a 
well  organized  scheme  of  machine  shop  practice,  the  boys  se- 
curing a  good  systematic  training.  They  quickly  realized  the 
importance  of  the  job  and  an  active  and  eager  interest  was 
always  shown.  As  in  all  departments,  the  standard  and  ac- 
curacy of  the  work  accepted  was  that  of  the  successful  machine 
shop. 

After  the  apprentices  assembled  the  lathes,  they  were  all 
tested  as  to  running  qualities,  feeds,  thread  cutting,  and  ac- 
curacy of  turning— this  last  test  showing  a  variation  of  0.0005 
inch  on  a  test  bar  20  inches  long.  The  boys  in  the  paint  shop 
put  on  the  final  touches  and  the  machines  were  crated  by  the 
carpenters  and  shipped  to  the  customer.  The  value  of  this 
work  in  instructing  the  apprentice  in  his  future  trade  can 
hardly  be  overestimated.  He  is  put  under  shop  conditions  at 
work  upon  a  product  that  is  going  to  be  of  use  to  somebody 
and  he  is  right  "up  against  it,"  so  to  speak.  He  is  able  to  see 
what  will  be  expected  of  him  later,  and  he  gets  an  excellent 
opportunity  to  learn  his  trade  under  real  trade  atmosphere. 

Since  its  organization,  the  policy  of  the  school  has  been  to 
instruct  the  apprentice  in  his  trade  by  giving  him  real  trade 
work,  placing  him  directly  under  the  care  of  men  who  are 
skilled  tradesmen  in  the  particular  line  he  is  following.  In 
all  departments  we  have  been  able  to  do  this  successfully. 
These  courses  in  the  trade  school  at  Bridgeport  are  open  to 
any  boy  between  the  ages  of  fourteen  and  sixteen,  or  to  any 
boy  who  has  completed  the  sixth  grade  at  school.  He  must 
attend  the  shops  forty-eight  hundred  hours  and  perform  his 
work  in  an  acceptable  manner.  In  connection  with  his  trade 
practice,  he  devotes  about  twelve  hundred  hours  to  receiving 
instruction  in  blueprint  reading,  practical  shop  drawings,  shop 
mathematics  and  practical  shop  mechanics. 

That  the  depleting  ranks  of  the  tradesmen  must  be 
filled  is  a  certainty.  That  our  tradesmen  need  training  in 
their  work  can  no  longer  be  argued.  That  the  American 
trades  need  a  better  class  of  skilled  intelligent  workmen  is 
shown  in  the  products  of  our  European  friends.  If  we  as  a 
nation  are  to  be  supreme  in  trade  pursuits,  we  must  educate 
our  tradesmen  and  supply  the  trades  with  the  best  class  of 
tradesmen  possible.  Our  trade  school  is  far-reaching.  By 
means  of  our  continuation  school,  part  time  school,  and  even- 
ing school,  we  are  able  to  reach  those  who  would  not  receive 
the  benefit  of  the  regular  day  trade  course. 

From  an  educational  standpoint  we  are  able  to  give  the  boy 
who  would  otherwise  leave  school  at  fourteen  to  sixteen,  and 
either  enter  an  occupation  with  no  future  for  him  or  hang 
around  and  become  a  nuisance  to  his  friends  and  himself,  a 
chance  to  make  good  and  amount  to  something. 
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LATTICE  BAR  SPACING  TABLES 


BY   OHARLIDB  B.  QILBDRT' 


TliP  acconipaiiyiiiK  tables  for  flndiriK  tho  pitch  of  rlvot  holes 
for  lattice  bars  will  be  found  useful  both  In  the  draftinK-rooni 
and  In  tho  fabrication  plant.     The  tables  give  spacing  for  2 


vanciuK  liy  eighths  to   12-inch  pitch. 

The  use  of  the  tables  is  simple,  of  course.  For  example, 
what  is  the  over-all  distance  center  to  center  of  20  rivet  holes 
in  a  straight  line,  the  pitch  being  6%  inches?  Inasmuch  as 
there  are  20  rivets,  there  are  19  spaces.  Referring  to  the 
table  opposite  19  and  underneath  6%,  we  find  10'  5%",  the 


to   21   spaces   inclusive,  beginning  with  6-lnch  pitch  and   ad-      distance  from  center  to  center  of  the  outside  rivet  holes. 
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METHODS  EMPLOYED  BY  THE  CLEVELAND  WORM  &  GEAR  CO. 

BY  OOUQLAS  T.   HAMILTONf 


In  an  endeavor  to  sucuro  quiet  running  and  efficient  rear 
axle  drives  for  automobiles,  various  types  of  gearing  liave 
been  employed,  bevel  and  worm  gearing  being  the  two  types 
most  generally  used.  Bevel  gearing  has  been  used  with  con- 
siderable success,  and  when  properly  made  and  aligned  shows 
a  high  efficiency  with  comparative  quietness  in  action.  When 
bevel  gears  begin  to  wear,  however,  backlash  is  introduced, 
tending  to  produce  "clatter"  and  the  familiar  humming  sound 
emitted  from  a  transmission  case.  Dis-alignnient  of  the  gear- 
ing reduces  the  efficiency  and  also  produces  noise.  Within  the 
last  few  years  worm-gearing  has  been  receiving  considerable 
attention  on  the  part  of  automobile  manufactun^s  for  the 
following  reasons:  it  is  possible  to  produce  this  type  of  drive, 
with  the  proper  equipment,  more  cheaply  than  the  best  bevel 


Fie.   1. 


Diagram    illustrating    an    Objectionable    Point   in   the    Contact 
of  the   Globoid  or  Hindley   Type   of  Worm 


gearing;  it  is  much  more  quiet  in  action;  has  a  longer  life; 
and  if  properly  made,  has  a  higher  efficiency  and  smoother 
action. 

Different  Types  of  Worm-g-earlng' 
Generally  speaking,  there  are  three  distinct  types  of  worm- 
gearing  that  have  been  applied  to  rear  axle  drives.  The  first 
is  the  common  type  of  worm  drive  produced  by  the  ordinary 
gear  bobbing  machine  method,  which  generally  shows  a  com- 
paratively low  efficiency.  The  second  type  is  globoid  gearing, 
more  commonly  called  Hindley  or  hour-glass  type  of  worm- 
gearing.  This  shows  a  very  high  efficiency,  but  owing  to 
the  refinement  necessary  in  its  manufacture  and  alignment, 
as  will  be  described  later,  has  not  given  the  satisfactory  ser- 
vice that  its  design  would  indicate.  The  third  type,  and  the 
one  on  which  this  article  is  based,  is  not  so  well  known  as 


Fig.  2.     Cutting    a    Straight    Worm-wheel    by    Means    of    the 
Tapered     Hob    Method 

the   other   two,    but   judging    from    various    experiments    and 
tests  that  have  been  made  gives  a  high  efficiency  and  long 

•  For  additional  Information  on  the  making  and  application  of  worm- 
gearing  for  various  purposes,  see  the  following  articles  previousl.v  published 
In  Mai:hinbbt,  "Making  Hindley  Worm  Cicarlng  at  the  Brooklyn  Navy 
Yard,"  November,  1912;  "Etlicleucy  of  Worm-Gearing  for  Automobile  Trans- 
missions." September,  1912;  "Worm  and  Helical  Gears  as  Applied  to  Roar 
Axle  Drives,"  September,  1912  (engineering  edition);  "Cutting  Ulndley  Worm- 
Gearing  on  the  Scbuchardt  &  Scbuttc  Giarllobtilng  Machine."  July,  1911; 
"Table  for  Calculating  the  Outside  Diameter  of  Worm  Wheels,"  April, 
1911;  "Worm-Gearing  Employed  for  Freight  Elevators,"  December,  1910; 
"Allowable  I»ad  and  Etiiclcncy  of  Worm  Gearing,"  September,  1910;  and 
other   artt<-U's    there    referred    to. 

tAssoclate   Editor  of   Machinery. 


life  combined  with  quiet  running  and  smooth  action.  It  is 
known  as  the  "straight  worm"  type  of  drive,  this  name  serv- 
ing to   differentiate   it   from   the   Hindley   type   in   which   the 


Fig.  8,     Machine    used    for    cutting    SUaifht 
Tapered     Hobs 

worm   is   curved   to   conform   with   the   circumference   of   the 
worm-wheel. 

Globoid  or  Hindley  Worm-g'earinK- 
The   purpose   in    designing   globoid   or   Hindley   worm-gear- 
ing is  to  enlarge  the  surfaces  in  contact  so  as  to  reduce  wear, 
and   obtain   relatively   small   dimensions — pitch  of  teeth,   etc. 
While,  theoretically  speaking,  the  conditions  obtained  In  this 


STARTING  POSITION  OF  HOB 


POSITION  OF  HOB  AT  END  OF  CUT 

.1/acft/ircri/ 


Fig.  4. 


Diagram     illustrating     Manner     in     which     Tapered     Hob     is 
presented    to    Worm-whoel    Blank 


type  of  gearing  would  seem  almost  perfect,  there  are,  in 
practice,  serious  objections  to  its  use  where  dis-alignment  of 
the  gearing  occurs.  To  illustrate  one  weak  point  in  this  type 
of  gearing  Fig.  1  is  presented,  in  which  the  ordinary  type  of 
scroll  used  in  lathe  chucks  serves  as  a  means  of  illustra- 
tion and  comparison.  In  Position  1  one  tooth  of  the  jaw  o 
is  put  into  the  outer  part  of  the  scroll,  and  in  Position  2,  the 
tooth  b  of  the  jaw  is  put  in  the  inner  part  of  the  scroll. 
It  will  be  observed  that,  in  theory,  the  tooth  of  the  jaw  has 
contact  only  on  one  vertical  line.  Now  on  an  ordinary  screw 
the  pitch  angle  depends  on  the  lead  and  on  the  pitch  diameter, 
and  the  angle  of  inclination  of  the  threads  is  uniform  from 
end  to  end.  Such  is  not  the  case  in  the  Hindley  worm  where 
the  diameter  increases  with  the  length,  or  in  other  words, 
enlarges  on  each  side  of  a  vertical  line  drawn  through  the 
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iixis  ol'  tin-  worin  w  licfl  ami  tho  contor  of  the  wDriii. 

At  //  ill  I'Mk.  1  it  will  bo  seen  tliat  tlic  angle  (i  of  tlio  Hcrew 
liiK'  ill  the  middle  portion  of  tlio  globoid  worm  Is  greater 
than  the  angle  a  at  the  outside.  This  means  that  the  con- 
ditions of  contact  are  similar  to  those  in  the  latlie  scroll  as 
shown  at  .1  in  Fig.  1.  Fnrtlier,  the  difference  in  the  theo- 
retical peripheral  velocity  of  the  worm  would  have  a  tend- 
ency to  retard  tlie  advance  of  tlie  worm-wlieol.  Prom  these 
and  other  well-known  points  in  gearing,  it  is  evident  that 
tho  conditions  for  contact  are  not  so  favorable  as  they  are 
sometimes  supposed.  In  practice,  it  is  not  a  simple  matttT 
in  all  cases  to  get  the  center  or  hollow  of  the  worm  exactly  In 
conformity  with  the  center  of  the  worm-wheel.  This,  how- 
ever, is  one  of  the  conditions  necessary  in  the  alignment  of 
Hindley  worm-gearing  it  good  results  are  to  be  expected. 
Hindley  worm-gearing  shows  a  very  high  efficiency  when 
new  and  when  set  up  In  proper  alignment,  but  just  as  soon 
as  the  least  wear  begins  to  take  place,  the  efficiency  immedi- 
ately drops.     This  subject  has  been  admirably  treated  in  an 


Fig.  6.     Diagram     illustrating    Reverse     Curve    that    is     produced    on 

Worm-wheel   Teeth   by   hobbing  with  a   Tapered   Hob  fed 

longitudinally     and     at     Right     Angles     to     the     Axis 

of    the    Worm-wheel    Blank 

article  entitled  "The  Hindley  Worm  Gear,"  by  John  Edgar, 
which  appeared  in  the  December,  1908,  number  of  Machinery, 
engineering  edition. 

Straight  Worm  Type  of  Worm-g-earing- 
The  worm-gearing  to  be  described  in  the  following  is 
known  as  the  "straight  worm"  type,  as  previously  mentioned. 
In  the  straight  worm  type  the  difficulties  in  alignment  com- 
mon to  globoid  gearing  are  eliminated,  because  the  center 
portion  of  the  worm  does  not  have  to  bear  any  direct  relation 
to  the  center  of  the  worm-wheel.  The  only  requirement  is 
that  the  center  distances  of  the  worm  and  worm-wheel  must 
be  exact  If  perfect  action  and  high  efficiency  are  to  result. 
In  the  method  to  be  described,  this  important  point  is  care- 
fully provided  for  and  is  comparatively  easy  of  attainment. 
Fig.  2  shows  a  close  view  of  the  machine  used  for  cutting  the 
straight  type  of  worm-wheel.  By  this  method  a  taper  worm 
hob  A  held  on  the  arbor  B  is  used.  The  arbor  is  supported 
in  bearing  shoes  C  which  are  retained  in  blocks  fastened  to 
the   table   of  the   machine.     The   hob   is   set  by   means   of   a 


Fig.  6. 


Two    Special    Hobbing    Machines    at    work    on    Worm-wheels 
for  Electric  Automobile   Rear  Axle  Drives 


vernier  and  scale  at  the  exact  center  distance  in  relation  to 
the  worm-wheel  blank,  and  as  shown  in  Fig.  3  is  very  rigidly 
supported.  The  worm  hob  and  work  are  rotated  in  the  cor- 
rect relation  to  each  other,  and  at  the  same  time  the  hob  is 
fed  in  a  longitudinal  direction  as  indicated  in  Fig.  4,  past  the 
axis  of  the  worm-wheel. 


Ordliitiiw  iiiul  TiiptM-  Hoi)  Method  of  Hobbliikr  Worin-wheols 
Coiiiuiirod 

By  api)lyiiiK  the  hob  to  th(.'  work  in  the  method  just  de- 
seribed,  a  theoretically  corr<u:t  and  ac^curato  worm-gear  Is 
produced,  whlcli  cannot  be  excelled  whore  high  pitch  angles 
or  wide  wheel  faces — wide  in  relation  to  the  worm  are  con- 
cerned. Uy  such  a  method  of  production  the  area  of  contact 
between   the   worm   and    worm-whool    is   as   large   as   possible. 


rig 


and  provided  that  a  good  combination  of  materials  is  used, 
viz..  a  high  grade  of  phosphor-bronze  for  the  worm-wheel  and 
a  good  grade  of  casehardening  steel  for  the  worm,  this  type 
of  gearing  shows  no  appreciable  wear  under  the  heaviest  loads 
after  having  run  for  a  practically  unlimited  time.  In  cutting 
the  worm-wheel  in  this  manner,  the  reversible  curve  AB,  Fig. 
5,  is  actually  obtained  in  the  worm-wheel  tooth.  This  curve 
conforms  to  the  path  followed  by  a  tooth  of  the  worm  in 
rotating,  and  in  practice  is  considered  to  give  a  surface  con- 
tact which  is  impossible  to  obtain  by  hobbing  worm-wheels  in 
the  old  way. 

The  method  ordinarily  used  in  hobbing  worm-wheels  is  to 
gear  up  the  mechanism  driving  the  hob  with  that  actuating 


Fig.  8.     Thread    Milling    Machine    used    for    cutting    Worms    and 
Tapered    Hobs 

the  dividing  wheel  which  controls  the  indexing  or  rotation  of 
the  worm-wheel,  and  to  feed  the  hob  axially  into  the  worm- 
wheel,  both  hob  and  blank  being  rotated  at  the  same  time. 
This  action  is  continued  until  the  hob  has  been  fed  in  to  the 
correct  depth.  Now  in  analyzing  this  method  of  cutting  the 
worm-wheel,  it  will  be  seen  that  by  presenting  the  hob  in 
this  manner  it  does  not  produce  a  tooth  of  a  theoretically  cor- 
rect shape,  for  the  simple  reason  that  the  hob  cuts  away  cer- 
tain portions  of  the  tooth  that  are  necessary  to  give  a  per- 
fect contact  with  the  worm.  This  is  due  to  the  constant 
changing  of  the  theoretical  helix  angle  of  the  hob  while  being 
fed  in  axially.  Instead,  therefore,  of  producing  a  worm-wheel 
tooth  that  has  a  reverse  curve  corresponding  with  the  path 
through  which  the  face  of  the  worm  tooth  travels  in  rotating, 
this  method  removes  a  certain  amount  of  the  surface  of  the 
worm-wheel  tooth  that  should  come  in  contact  with  the  worm, 
and  in  theory  the  line  of  contact  between  a  worm-wheel  (cut 
in  this  manner)  and  the  worm  is  only  on  the  center.  The 
worm-wheel  teeth  are  relieved  toward  each  end  and  do  not 
contact  at  all  with  the  teeth  of  the  worm,  these  portions  of 
the  worm-wheel  teeth  being  removed  by  the  hob  in  forming 
them.  It  will  therefore  be  seen  that  this  method  never  pro- 
duces  a   correct   tooth    form,   and    its    failings   are   especially 
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noticeable  as  soon  as  the  pitch  angle  or  width  of  the  worm- 
wheel  face  becomes  somewhat  great,  resulting  in  the  mutila- 
tion of  the  teeth. 

Cutting-  Straight  Worm-wheela 

Fig.  3  shows  one  of  the  machines  employed  by  the  Cleve- 
land Worm  &  Gear  Co.,  Cleveland,  Ohio,  for  cutting  "straight 
worm-wheels."  The  hob  arbor  and  the  work  arbor  on  this 
machine  both  have  a  positive  drive,  which  is  governed  by  a 
series  of  change  gears  to  obtain  the  required  ratio  between 
the  worm-wheel  and  hob.  The  hob  A,  see  Fig.  2,  is  fed  longi- 
tudinally and  automatically  under  the  blank  at  the  correct 
speed  by  means  of  another  series  of  change  gears,  located  at 
the  left-hand  end  of  the  worm-shaft,  which  drives  the  work 
arbor  through  the  dividing  wheel.  The  table  of  this  machine 
cannot  be  swivelod  one  way  or  the  other  from  a  position  at 
right  angles  to  the  axis  of  the  work  arbor,  thus  avoiding 
trouble  which  has  often  occurred  in  the  making  of  worm- 
gearing  by  not  having  the  hob  cut  the  worm-wheel  at  an 
angle  of  exactly  90  degrees  with  the  hob  axis.  When  the 
worm-wheel  teeth  have  not  been  cut  at  the  correct  angle  great 
friction  is  introduced  between  the  worm  and  the  worm-wheel, 
especially  when  the  worm  is  forced  to  fit  in  the  housing  pro- 
vided for  it,  which  naturally  would  be  machined  exactly  at 
an  angle  of  90  degrees.  This  machine  also  has  power  feeds 
in  all  directions  and  could  be  used  for  cutting  the  Hindley 
type  of  worm-gearing  if  so  desired. 

In  Fig.  6  are  shown  two  smaller  type  machines  at  work  on 
worm-wheels  for  electric  pleasure  cars,  which   is  one  of  the 


Fig:.  9.     A    Special    Type    of    Lathe    used    for    backing-off    or    relieving 
Tapered    Hobs 

prominent  uses  being  made  of  this  type  of  worm-wheel.  One 
peculiar  feature  which  is  noticeable  in  cutting  a  worm-wheel 
by  the  tapered  hob  method  illustrated  in  Fig.  2  is  that  the 
hob,  in  starting  to  cut  on  the  small  end,  produces  a  series 
of  steps  on  the  outside  faces  of  the  worm-wheel  teeth,  and  as 
it  feeds  in  further,  the  steps  are  produced  on  the  other  side 
of  the  teeth.  Then  as  the  cutter  passes  the  center  all  marks 
are  removed,  producing  a  particularly  smooth  surface  and  cor- 
rectly shaped  teeth.  The  two  positions  of  the  hob  before  and 
after  cutting  the  w^orm-wheel  arc  indicated  in  Fig.  4.  The 
hob  is  fed  past  the  axis  of  the  worm-wheel  until  the  last 
tooth  of  the  hob  passes  out  of  contact  with  the  worm-wheel 
teeth;  this  action  produces  the  reverse  curve  previously  re- 
ferred to.  The  chief  advantages  claimed  for  this  worm-wheel 
is  that  it  has  a  perfect  surface  bearing  (this,  theoretically, 
would  be  only  a  line  bearing,  but  with  the  aid  of  the  oil  film 
becomes  in  practice  a  surface  bearing)  with  the  worm  teeth 
for  its  entire  arc  of  contact.  It  is  also  cut  theoretically  cor- 
rect, which  cannot  be  said  of  the  ordinary  method  of  worm- 
wheel  bobbing. 

A  very  high  degree  of  accuracy  can  be  obtained  by  this 
method  of  bobbing  worm-wheels,  owing  to  the  fact  that  the 
full  size  of  the  hob  does  not  come  into  play  until  the  finish- 
ing cut  is  reached,  so  that  the  teeth  of  the  hob  tend  to  pre- 
serve their  shape  indefinitely.  Another  point,  previously 
mentioned,  that  tends  to  produce  accuracy  is  the  fact  that 
the  distance  between  the  work  arbor  and  the  hob  spindle  is 
at  all  times  fixed  at  exactly  the  distance  between  the  axis  of 
the  worm-wheel  and  the  worm  in  the  finished  gearing.  This 
is  a  refinement  of  greater  Importance  than  is  usually  real- 


ized, and  one  that  is  not  always  looked  out  for  In  bobbing 
operations  in  which  the  cutter  spindle  Is  fed  In  toward  the 
work. 

Efficiency  of  Strali^ht  Worm-ifearlntf 
In  order  to  prove  that  worm-wheels  cut  by  this  method 
would  work  out  as  satisfactorily  in  practice  as  theoretical  con- 
siderations Indicated,  a  number  of  tests  were  made  by  a 
prominent  concern  manufacturing  pleasure  electric  cars.  In 
these  tests  it  was  found  that  the  efficiency  was  very  high, 
averaging   from    90    to   98   per   cent.     Continual   running   ;.p- 


Fig.   10.     Close   View   of  Machine  shown  in   Fig.   9   illustrating  Method 
of   applying  Cutting  Tool   to  Tapered  Hob 

peared  to  have  but  very  little  effect  on  the  efficiency,  and  the 
wear  was  almost  negligible.  The  way  in  which  the  worm 
and  worm-wheels  are  mounted  before  being  placed  in  the 
testing  machine  is  indicated  in  Fig.  7,  where  a  completed  rear 
axle  unit  is  shown  held  in  an  ordinary  bench  vise.  Both  worm 
and  worm-wheel  shafts  run  in  ball  bearings  and  are  held  in 
place  so  that  the  center  distances  of  the  worm  and  worm- 
wheel  cannot  change  due  to  wear;  the  only  effect  that  wear 
has  on  this  type  of  gearing  is  to  increase  the  backlash  be- 
tween the  worm  and  worm-wheel  teeth.  It  was  also  found 
in  these  tests  that,  as  far  as  noise  was  concerned,  the  ball 
bearings  did  not  run  anywhere  nearly  as  quietly  as  the  worm 
and  worm-wheel  did,  which  would  indicate  that  from  this 
point  of  view  the  conditions  met  with  in  this  type  of  gearing 
arc  almost  ideal.  This  type  of  worm-gearing  has  also  proved 
highly  satisfactory  for  reduction  gearing  in  connection  with 
electric  motors.  A  particularly  good  example  which  illus- 
trates the  adaptability  of  this  type  of  gearing  to  large  reduc- 
tions was  a  reduction  gear  having  a  ratio  of  903  to  2  that 
showed  an  efficiency  of  80  per  cent  when  transmitting  10  horse- 
power under  tests  covering  a  considerable  period  of  time. 
Cutting  a  Straijfht  Worm 
The  Cleveland  Worm  &  Gear  Co.  uses  a  thread  milling  ma- 
chine of  the  type  shown  in  Fig.  8  for  cutting  straight  worms. 
By  means  of  this  machine  worm  milling  becomes  quite  a  sim- 


Fig.   11.     Group    of    Tapered    Hobs — One    necessary    for    Every    Pitch, 
Pitch    Diameter    and    Variation    in    Number    of    Starts    on    Worm 

pie  matter,  and  the  machines  are  so  simple  in  operation  that 
intelligent  workmen  can  easily  handle  them  and  turn  out 
good  work  cheaply  and  satisfactorily.  The  cutter  head  is 
accurately  graduated  and  can  be  swiveled  either  way  to  the 
correct  angle  of  the  thread.  The  headstock  spindle  is  hol- 
low, allowing  work  to  pass  completely  through  It,  and  the 
cross-slide  is  provided  with  an  automatic  stop.  The  ma- 
chine is  also  stopped  automatically,  at  the  end  of  a  thread, 
thus  insuring  regularity  of  length  when  cutting  multiple  pitch 
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worms.  There  Is,  of  course,  as  Is  evident  In  all  milled  spiral 
flutes,  a  tendency  to  leave  the  face  of  the  worm  thread  cut 
somewhat  concave.  In  order,  therefore,  to  produce  the  best 
results,  this  company  tlnds  It  advisable  to  rounh  out  the  worm 
on  the  thread  nillliiiB  machine  Illustrated,  and  leave  a  grind 
ing  allowance  of  0.010  Inch  on  each  face  of  the  thread.  The 
worm,  after  hardening.  Is  then  ground  by  a  special  nmchlnc 
which  corrects  this  concavity  of  the  worm  tooth  and  also  re- 
moves any  distortion  which  Is  likely  to  occur  in  hardening. 
MaklnK'  Tapered  Hobs 

The  tapered  hobs  used  for  cutting  the  straight  type  of 
worm-wheels  are  roughed  out  in  the  thread  milling  machine 
shown  in  Fig.  8,  and  arc  then  fluted  in  the  milling  machine; 
before  hardening  they  are  backed  off  in  the  special  backing- 
off  or  relieving  lathe  shown  in  Fig.  9.  This  is  a  patented 
machine  which  has  been  constructed  for  making  gear-cutters 
of  every  description  as  well  as  side  relieved  cutters  with 
straight  or  spiral  grooves,  right-  or  left-handed;  and  if  neces- 
sary it  could  be  used  as  an  ordinary  engine  lathe.  The  longi- 
tudinal feed  of  the  carriage  is  actuated  through  change  gears 
shown  to  the  left  of  the  machine,  and  a  lead-screw  in  con- 
nection with  the  usual  split  nut. 

The  relieving  mechanism  works  in  either  direction  and 
can  be  easily  reversed  or  released;  it  is  actuated  by  means  of 
a  shaft  running  longitudinally  inside  of  the  bed  of  the  ma- 
chine and  by  gearing  at  the  right-hand  end  of  the  machine. 
By  means  of  easily  interchangeable  cams  the  clearance  angles 
for  each  special  tooth  are  obtained.  The  hob  A  to  be  relieved 
is  held  on  a  special  arbor  B,  see  Fig.  10,  which  in  actual 
operation  (it  is  not  properly  set  up  in  the  illustration)  is 
held  in  the  headstock  spindle  by  a  screw,  and  on  the  other 
end  is  supported  in  a  taper  bushing  held  in  the  tailstock 
spindle.  By  means  of  this  method  of  retaining  the  arbor, 
deviation  of  the  work  during  the  relieving  operation  is  im- 
possible as  the  arbor  withstands  all  pressure  from  the  back- 
ing-off  tooth  C.  By  means  of  a  system  of  change  gears  actu- 
ated by  a  lead-screw,  a  worm-drive  and  a  differential  gear, 
relieving  can  be  obtained  to  any  given  length  of  left-  or  right- 
hand  spiral.  By  this  arrangement  it  is  also  possible  to  re- 
lieve, in  addition  to  the  ordinary  plain  and  machine  relieved 
cutters,  taps  and  hobs  with  any  given  lead  or  number  of 
spiral  grooves.  Provision  for  relieving  spirally  fluted  hobs 
is  secured  by  means  of  the  change  gears  at  the  right-hand  end 
of  the  machine.  The  spacing,  of  course,  is  accomplished  with 
cams  held  on  the  screw  running  longitudinally  inside  of  the 
machine  bed.  The  hob  thus  relieved  is  accurate  as  to  shape 
of  tooth,  and  it  is  then  hardened.  In  the  event  of  any  dis- 
tortion from  hardening,  the  hob  is  ground  in  the  special 
worm-grinding  machine  previously  mentioned. 

Fig.  11  shows  a  group  of  tapered  hobs  of  various  pitches 
and  sizes.  For  cutting  straight  worm  gearing  it  is  neces- 
sary to  make  a  hob  for  every  different  pitch,  pitch  diameter 
and  number  of  starts  on  the  worm.  In  making  a  separate 
worm  hob  for  each  pitch  and  pitch  diameter,  the  theoretically 
correctly  shaped  tooth  on  the  worm-wheel  is  obtained.  The 
reverse  curve  previously  mentioned  is  also  secured  and  the 
action  of  the  worm-wheel  teeth  with  the  worm  closely  approxi- 
mates ideal  conditions.  While  the  making  of  a  hob  for  each 
pitch,  pitch  diameter  and  number  of  starts  on  the  worm  incurs 
considerable  expense,  it  is  evident  that  if  a  perfect  working 
worm  and  worm-wheel  is  desired,  the  expense  incident  to  the 
making  of  the  hob  is  of  minor  consideration. 
*     *     * 

The  Lackawanna  R.  R.  has  recently  made  tests  to  determine 
the  practicability  of  communicating  with  moving  trains  by 
wireless  telegraphy.  The  experiments  thus  far  conducted  in- 
dicate great  possibilities.  The  Lackawanna  has  wireless  sta- 
tions at  Scranton,  Pa.,  and  Binghamton,  N.  Y.  The  distance 
between  these  two  stations  is  sixty-five  miles,  and  it  was  found 
possible  to  maintain  communication  with  a  train  running  at 
the  rate  of  fifty-five  miles  per  hour,  from  one  station  to  the 
other.  The  train  was  equipped  with  four  quadrangular  aerials 
mounted  on  the  roofs  of  four  adjacent  cars.  The  heights  of 
these  aerials  was  limited  to  eighteen  inches  to  avoid  inter- 
ference with  tunnels  and  bridges.  The  regular  Marconi  sys- 
tem is  employed  except  that  power  is  supplied  by  a  special 
motor-generator  set  driven   from  the  train  lighting  dynamo. 


In  the  test  referred  to,  when  the  train  had  proceeded  to  a 
point  too  far  away  for  the  low  aerials  on  the  cars  to  force 
signals  batrk  to  the  first  station  direct,  the  signals  were  de- 
livered to  the  station  ahead  and  relayed  back  to  the  starting 
I)olnt.  At  no  time  during  the  tests  was  the  train  out  of  com- 
munication  with   both  stations. 

•     *     • 

FIRST   INTERNATIONAL  EXPOSITION   OF 
SAFETY   AND   SANITATION 

The  l''ir.st  International  I'^xposition  of  Safety  and  Sanita- 
tion was  held  in  the  Grand  Central  Palace,  New  York  City, 
December  11-20.  Among  the  large  American  industries  ex- 
hibiting the  advance  that  has  been  made  in  accident  preven- 
tion and  life-saving  methods,  appliances  and  devices  were  the 
Pennsylvania,  New  York  Central,  Southern  Pacific,  Baltimore 
&  Ohio  and  Chicago  &  North  Western  railroads,  the  New 
York  Edison  Co.,  the  New  York  Telephone  Co.,  the  National 
Cash  Register  Co.,  the  Welin  Marine  Equipment  Co.,  and 
the  United  States  Steel  Corporation. 

The  Pennsylvania  R.  R.,  which  was  awarded  a  gold  medal  by 
the  American  Museum  of  Safety  last  year  for  advance  in 
safety,  and  which  has  a  remarkable  safety  organization  con- 
sisting of  thirty  safety  committees,  presided  over  by  a  central 
safety  committee,  had  arranged  an  interesting  exhibit  based 
on  practical  experience.  Men  from  the  various  shops  demon- 
strated how  they  revive  a  comrade  who  has  been  shocked  by 
coming  in  contact  with  a  third  rail. 

The  New  York  Central  R.  R.  reproduced  at  the  exposition 
the  safety  car  which  travels  over  all  of  the  New  York  Central 
lines  and  in  which  lectures  and  practical  demonstrations  in 
safety  work  are  given.  This  missionary  car  for  safety  was 
a  feature  of  the  exhibit.  Other  railroads  showed  progress  in 
safety  signaling  systems,  methods  of  inspection  and  rules  re- 
garding yard  practice  for  employes. 

The  New  York  Edison  Co.  exhibited  the  many  safety  de- 
vices in  use  at  the  Waterside  power  stations,  where  half  a 
million  horsepower  in  electrical  energy  is  generated,  and  in 
the  various  sub-stations  throughout  New  York  City.  By  means 
of  these  safety  devices  the  Edison  Co.  has  practically  elim- 
inated danger  in  the  careful  handling  of  electricity. 

The  Welin  Marine  Equipment  Co.  showed  the  progress 
made  in  saving  life  at  sea.  Their  exhibit  included  davits, 
rafts,  life  boats  and  various  kinds  of  life  preservers.  The 
New  York  Telephone  Co.,  which  maintains  rest  rooms,  lunch 
rooms,  and  roof  gardens  for  its  operators,  and  which  is  par- 
ticularly active  in  caring  for  the  health  and  comfort  of  its 
thousands  of  employes,  had  an  interesting  exhibit.  The 
United  States  Steel  Corporation  showed  in  a  graphic  manner 
how  the  workers  in  a  hazardous  industry  are  being  protected. 

In  connection  with  the  field  hospital  exhibited  by  the  United 
States  Army,  a  detail  of  fifty  soldiers  was  sent  to  the  expo- 
sition from  Fort  Totten  on  certain  days,  and  these  men  went 
through  physical  drills  and  exercises  which  are  especially  de- 
signed a  correct  certain  physical  faults  and  ailments. 

Among  the  exhibitors  of  safety  devices  designed  for  pro- 
tecting workers  in  shops  and  factories  were  the  following: 

Allen  Mfg.  Co.,  Hartford,  Conn.     Safety  set-screws. 

Bass  Bros.,  82  Walker  St.,  New  York  City.  Safety  guards 
for  woodworking  machinery. 

Benjamin  Electric  Mfg.  Co.,  114  Liberty  St.,  New  York. 
Safety  guard  for  punch  presses. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.  Charts  and 
photographs  of  safety  appliances. 

Corbin  Cabinet  Lock  Co.,  New  Britain,  Conn.  Safety  guard 
for  punch  presses. 

Max  H.  Fischer,  41  Park  Row,  New  York  City.  Hollow  set- 
screws.     Safety  guards  for  presses. 

L.  F.  Grammes  &  Sons,  Allentown,  Pa.  Safety  guards  for 
woodworking  machinery. 

Julius  King  Optical  Co.,  12  Maiden  Lane,  New  York  City. 
Safety  glasses  for  protecting  the  eyes  of  workmen. 

Neverslip  Safety  Clamp  Co.,  141  Broadway,  New  York  City. 
"Neverslip"   clamps   for   handling   boiler   plates. 

Norton  Co.,  Worcester,  Mass.  Safety  and  sanitary  appli- 
ances used  in  connection  with  grinding  wheels. 

T.  A.  Wilson  &  Co.,  Inc.,  Reading,  Pa.  Eye  protectors  for 
foundry,  iron  and  steel  workmen,  etc. 

Zeh  &  Hahnemann,  Newark,  N.  J.  Safety  trip  for  punch 
presses. 

H.  &  A.  Lock  Co.,  Brooklyn,  N.  Y.  Safety  guard  for  power 
presses. 
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A  REVIEW  OF  WORK  DONE  TO  PREVENT  ACCIDENTS  AND  TO  PROMOTE  HEALTH  IN  THE  INDUSTRIES 

BY  MANCIUS  S.   HUTTONt 


It  has  been  estimated  by  conservative  competent  experts 
that  35,000  workmen  are  killed  and  2,000,000  injured,  and  that 
there  are  3,000,000  cases  of  sickness  due  to  occupational 
diseases  among  the  industrial  workers  in  this  country  each 
year.  It  is  known  that  between  50  and  60  per  cent  of  this 
economic  and  social  waste  is  preventable  by  proper  means. 
It  is  in  those  states  which  have  passed  workmen's  compensa- 
tion laws  that  there  is  the  greatest  progress  in  the  promotion 
of  safety  and  sanitation.  At  the  end  of  the  year  1913  the 
following  twenty-two  states  have  passed  such  laws: 
Arizona;  Michigan;  Oregon; 

California;  Minnesota;  Rhode  Island; 

Connecticut;  Nebraska;  Texas; 

Illinois;  Nevada:  West  Virginia; 

Iowa;  New   Hampshire;       Washington; 

Kansas;  New    Jersey;  Wisconsin. 

Maryland;  New    York; 

Massachusetts;  Ohio; 

The  laws  in  these  different  states  are  not  alike,  some  being 
more  drastic  than  others.  Some  apply  to  all  workers,  others 
apply  only  to  those  working  in  hazardous  enterprises  wliich 
are  specified.  All  these  state  laws  are  elective,  as  explained 
later,  with  tlie  exception  of  Arizona,  California  and  Ohio, 
which  are  compulsory.  In  the  elective  states  the  employer 
has  the  choice  of  voluntarily  accepting  the  provisions  of  the 
act  or  of  working  under  the  common  law;  in  the  compulsory 
states  he  has  no  such  choice.  In  order  to  make  the  law 
attractive  to  the  employer,  all  the  states  which  have  already 
passed  workmen's  compensation  laws  and  some  that  have 
not  done  so  as  yet,  have  changed  or  stricken  from  the  sta- 
tute books  the  old  common  liability  law  defenses  called  the 
"fellow  servant"  rule  and  the  "assumption  of  risk"  doctrine. 
By  the  fellow  servant  rule  is  meant  "that  the  injury  was 
caused  by  the  negligence  of  another  employe  engaged  in  the 
same  employment"  and  by  the  assumption  of  risk  doctrine 
is  meant  "that  the  employe  assumed  the  hazard  of  the  oc- 
cupation." In  the  past  the  employer  has,  in  75  per  cent  of 
the  cases,  by  using  either  or  both  of  these  defenses,  defeated 
any  suit  which  the  injured  employe  miglit  institute  in  court 
to  recover  damages  due  to  an  injury.  In  addition,  the 
amount  of  compensation  for  any  injury  has  been  definitely 
specified.  In  Maryland,  Massachusetts,  Ohio,  Oregon,  Texas, 
West  Virginia  and  Washington,  the  employer  is  required  to 
insure  his  men  against  casualty  with  a  state  insurance  board 
or  in  one  of  the  insurance  companies  wliich  the  state  allows 
to  receive  such  insurance.  The  employer  pays  the  premiums. 
In  ten  states  "Industrial  Accident  Boards"  or  commissions 
have  been  created  to  administer  these  laws. 

The  United  States  government  has  already  passed  laws 
which  compensate  for  injuries  and  death  for  about  a  quarter 
of  its  400,000  civilian  employes.  There  will  be  presented  to 
congress  during  this  session  a  compensation  bill  which  will 
take  care  of  all  these  civilians.  Tliis  bill,  which  will  be  in- 
troduced by  Senator  Kern  of  Indiana,  provides  for  compen- 
sation for  sickness  or  death  due  to  occupational  diseases  as 
well  as  accidents.  During  1914  there  will  probably  be  one 
state,  at  least,  which  will  pass  a  compensation  law,  and  two 
other  states  which  will  change  their  present  laws.  Besides 
providing  for  adequate  and  prompt  compensation  for  acci- 
dents to  industrial  workers  without  the  necessity  of  going 
to  court,  fifteen  states  have  taken  steps  to  study  the  ques- 
tion of  occupational  sickness  among  wage  workers  in  the 
different  trades,  by  requiring  physicians  to  report  to  a  state 
board  or  department  cases  of  certain  occupational  diseases 
which  they  may  be  treating.  In  the  near  future  these  and 
other  states  will  incorporate  occupational  diseases  as  well  as 
accidents  in  their  compensation  laws.     It  has  been  found  on 


•  Tor  iirticlos  oil  safety  notlvltlos  previou.sly  puliUshcd  In  JiIachinbbt, 
see  "American  Museum  of  Safety  Award."  February,  1913,  and  "Museums 
of  Safety  and  Their  Activities,"  September,  1912,  and  articles  there  re- 
ferred   to. 
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investigation  that  lead-poisoning  lurks  in  150  different  trades. 

In  the  twenty-two  states  previou.sly  mentioned,  laws  have 
been  passed  which  have  increased  and  bettered  the  state  In- 
spection department,  given  the  inspectors  more  power.  In- 
creased the  puni.shmcnt  imposed  for  violations  of  the  laws 
besides  requiring  certain  definite  protection  to  be  given  to 
the  workers  in  several  of  the  trades.  Where  the  state  has  an 
accident  board  or  commission,  the  law-makers  have  dele- 
gated the  prevention  end  to  such  board  or  commlBsion  by 
means  of  executive  orders  instead  of  enacting  Individual 
laws. 

Active  work  in  the  preventicm  of  mine  accidents  has  ad- 
vanced since  the  formation  of  the  Bureau  of  Mines  of  the 
Department  of  the  Interior  in  1910.  There  are  about  three 
thousand  miners  killed  every  year,  of  which  only  fifteen  per 
cent  are  killed  in  the  large  mine  disasters  which  get  into  the 
daily  papers.  About  seventy-five  per  cent  of  the  miners  In 
this  country  are  ignorant  foreigners.  The  investigations 
which  the  bureau  has  carried  on  during  the  last  four  years, 
have  been  helpful  both  to  the  owners  and  miners.  These 
investigations  have  been  published  by  the  government  and 
can  be  obtained  free  upon  request.  The  bureau  has  taught 
miners  and  mine  officials  how  to  carry  on  rescue  work  in  gase- 
ous mines,  how  to  flght  mine  fires,  and  how  to  give  first-aid  to 
injured  workers.  The  government  has  in  operation,  at  the  pres- 
ent time,  six  mine-safety  stations  and  seven  mine-safety  rail- 
way cars,  both  fully  equipped  as  regards  breathing  apparatus, 
fire-fighting  apparatus  and  materials  for  first-aid  to  the  in- 
jured. These  are  presided  over  by  a  mining  engineer  who 
has  under  him  a  corps  of  highly  trained  miners.  Up  to  the 
present  7734  miners  have  been  instructed  in  the  carrying  on 
of  rescue  work  with  the  use  of  breathing  apparatus,  in  the 
fighting  of  mine  fires,  and  the  giving  of  first-aid.  Safety 
lectures  have  been  delivered  to  71,. '500  persons  by  employes 
of  the  bureau.  Once  a  year  rescue  and  first-aid  teams  from 
various  mines  compete  for  different  prizes  which  are  offered 
by  several   of  the  mine  companies. 

For  the  last  twenty-four  years  the  Interstate  Commerce 
Commission  has  been  collecting  statistics  of  accidents  from 
the  railroads  doing  interstate  business.  These  statistics  show 
that  during  that  period  188,037  persons  have  been  killed  and 
1,395,618  injured.  These  persons  can  be  divided  into  three 
classes:  First,  the  employes  of  the  railroads;  second,  pas- 
sengers; third,  "other  persons,"  including  trespassers  on  the 
tracks.  The  "other  persons"  are  by  far  the  most  numerous 
being  about  62  per  cent  of  the  whole  number  of  those  killed. 
Of  this  62  per  cent,  about  85  per  cent  can  be  classified  as 
trespassers.  The  reports  of  the  commission  show  that  a 
large  majority  of  these  trespassers  were  killed  and  injured 
at  other  points  on  the  track  than  at  the  highway  crossings. 
The  eliminating  of  grade  crossings,  the  stationing  of  gate 
and  flag-men  at  the  crossings,  has  and  will  in  the  future, 
lessen  the  number  of  accidents  at  these  points.  One  of  the 
greatest  problems  which  the  railroads  and  commissions  will 
have  to  face  will  be  the  question  of  reducing  these  trespasser 
accidents.  It  is  the  collisions  and  derailments  in  which  pas- 
sengers are  killed  or  injured  which  get  into  the  front  pages 
of  the  newspapers  but  it  is  a  fact  that  the  number  of  Injuries 
and  deaths  of  passengers  is  small  compared  to  the  number 
of  passengers  carried.  This  is  said  guardedly  since  there 
is  still  fresh  in  the  memory  of  almost  everyone  the  terrible 
disasters  w^hich  have  occurred  on  one  of  the  eastern  roads  this 
last  year. 

The  employes  of  a  railroad  can  be  divided  into  three 
classes:  First,  those  who  work  in  the  shops  and  round- 
houses; second,  those  who  work  in  connection  with  the  opera- 
tion of  trains,  such  as  yard  and  switchmen;  third,  those  who 
operate  the  trains,  which  include  the  engineer,  conductor, 
firemen  and  brakeman.  The  men  in  the  first  class  are  like 
those  in  any  industrial  factory  and  can  be  protected  some- 
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\\lia(  by  means  of  safety  dovleos  and  can  be  helped  by  work- 
iiiK  in  well  liKhtcd.  well  ventilated  buildings,  which  are  not 
overcrowded  so  that  the  aisles  and  passage-ways  can  be  kept 
clear.  There  arc  not  many  known  safeguards  which  can  be 
used  fur  the  second  and  third  classes  of  employes.  These 
men  must  run  no  risks,  be  quick  of  action,  have  a  clear 
vision  and  brain,  and  be  sure  that  they  are  safe  before 
doing  anything,  in  1910  there  was  started  a  "safety-llrst" 
movement  among  the  railroads.  At  the  end  of  this  year 
tliere  will  be  sixty-seven  railroads  having  a  total  mileage  of 
over  183,596,  which  have  organized  this  movement  among 
their  employes.  Not  a  week  passes  but  other  railroads  arc 
taking  up  this  movement,  until  within  a  few  years,  all  the 
railroads  will  have  joined  it.  This  is  nothing  more  than  a 
practical  movement  to  interest  and  cooperate  with  the  rail- 
road employes  so  that  they  will  always  think  and  act  "safety 
first."  This  is  accomplished  by  various  means,  among  which 
are  workmen's  safety  committees,  talks  by  railroad  officials, 
illustrated  lectures  on  safety  and  other  methods.  The  men 
have  appreciated  what  the  companies  are  doing  for  them, 
and  they  are  trying  to  live  up  to  what  is  required  of  them, 
thereby  "boosting  safety."  The  railroads  which  are  active 
in  this  movement  have  been  able  to  show  a  surprisingly 
large  reduction  in  the  number  of  accidents.  Some  of  these 
roads  have  fitted  up  cars  with  traveling  exhibits  of  safe- 
guards. They  also  carry  lantern  slides  of  safety  devices  and 
methods  of  protection.  Bach  car  is  in  charge  of  one  of  the 
road's  safety  engineers,  who  goes  with  the  car  to  the  differ- 
ent shops,  roundhouses  and  yard  terminals  of  the  road,  where 
he  lectures  to  the  men  and  shows  them  models  of  the  differ- 
ent safety  devices  which  the  company  uses. 

The  statistics  given  in  the  foregoing  only  refer  to  rail- 
roads doing  interstate  business.  The  street  and  interurban 
railroads,  besides  the  intrastate  steam  railroads,  come  under 
the  jurisdiction  of  the  state  public  service  or  railroad  com- 
mission, if  such  has  been  created  by  the  legislature  of  the 
state.  The  greatest  number  of  accidents  which  occur  on  the 
street  railroads  are  in  the  getting  on  and  off  of  moving  cars. 
The  prevention  of  this  class  of  accidents  is  in  the  education 
of  the  passengers  not  to  be  in  a  hurry,  but  to  wait  till  the 
car  stops  before  proceeding  to  get  on  or  off.  The  running 
or  stepping  in  front  of  moving  cars  is  always  a  source  of 
great  danger.  A  large  number  of  these  latter  accidents 
happen  to  thoughtless  school  children.  It  might  be  men- 
tioned that  the  accidents  which  have  happened  since  the 
advent  of  the  motor  vehicle  and  motor  truck  have  been  In- 
creasing instead  of  decreasing.  State  and  local  ordinances 
have  attempted  to  decrease  speeding  and  reckless  driving 
by  chauffeurs.  While  these  are  not  industrial  accidents, 
everyone  is  vitally  interested  in  preventing  them  as  far  as 
possible. 

Ever  since  the  Titanic  disaster  of  April  15,  1912,  when 
1517  persons  were  lost  at  sea,  the  United  States  government 
and  the  ship-owners  have  been  trying  to  prevent  a  repetition 
of  this  calamity.  As  a  result,  ships  which  ply  on  the  navig- 
able rivers  and  lakes  and  those  leaving  ports  of  this  country 
for  foreign  destinations,  which  carry  more  than  50  persons 
(crew  and  passengers),  must  be  equipped  with  a  wireless 
system  having  a  day  or  night  radius  of  100  miles  at  least. 
This  equipment  must  be  so  arranged  that  it  can  be  independ- 
ent of  the  engine  room  supply  of  electricity.  They  are  also 
required  to  have  at  least  two  operators  so  that  one  will 
be  on  duty  all  the  time.  The  ships  must  have  enough 
life  boats  and  rafts  to  accommodate  all  the  passengers  and 
crew.  The  life  boats,  rafts  and  life  preservers  are  regularly 
inspected  to  see  that  they  are  in  sea-worthy  condition.  Life- 
boat and  fire-drills  by  the  crew  are  supposed  to  take  place 
at  regular  intervals.  Traveling  by  water  to-day  is  far  safer 
than  it  was  four  or  five  years  ago.  While  it  is  a  fact  that 
some  of  the  worst  marine  disasters  have  happened  by  colli- 
sions or  by  having  the  vessel  tossed  against  a  shore  and 
knocked  to  pieces  by  the  wind  and  waves,  yet  it  is  also  true 
that  the  burnings  of  ships  at  sea,  or  in  port,  have  been  more 
numerous.  The  burning  of  the  S.  S.  Volturno  in  the  summer 
of  1913  is  only  one  instance  in  a  long  line  of  such  disasters. 
Even  with  all  the  latest  apparatus  for  detecting  and  extin- 


guishing fires,  it  Bometinies  happens  that  the  lire  gets  beyond 
control.  One  of  tlie  greatest  safeguards  of  the  age,  as  re- 
gards protection  at  sea,  has  been  the  use  of  wireless  tele- 
graph in  calling  for  help  from  other  vessels.  In  December 
1913  there  was  held  in  London,  England,  an  "International 
Conference  on  Safety  at  Sea,"  having  represcMitatives  from 
twelve  different  nations.  This  conference  will  make  a  report 
as  regards  Its  llndings. 

In  1911  the  fire  in  the  Triangle  Shirt  Waist  Co.'s  loft 
occurred  in  New  York,  and  another  disastrous  fire  in  Newark, 
N.  J.  The  next  year  there  was  another  large  fire  in  a  loft 
building  in  Binghanilon,  N.  Y.  In  each  of  these  fires  there 
was  a  terrible  loss  of  life  among  the  young  women  workers 
in  the  shops.  As  the  result  of  investigations  conducted  after 
these  fires,  several  of  the  states  have  changed  existing  laws 
and  have  enacted  others  to  protect  tlie  workers  in  factories 
and  lofts  from  such  disastrous  fires.  It  would  take  too  long 
to  tell  what  has  been  done  in  the  line  of  fire  prevention,  but 
mention  will  bo  made  of  the  increased  number  of,  and  larger 
fire  escapes  built  of  firmer  materials,  of  fire  drills  conducted 
in  different  shops,  of  more  adeiiuate  fire  fighting  apparatus 
to  extinguish  a  blaze  in  its  incipiency,  of  buildings  con- 
structed of  fire-resisting  materials  and  of  other  methods  by 
which  the  fire  insurance  companies  and  tlie  owners  of  fac- 
tories are  improving  conditions. 

All  the  work  of  the  government  commissions,  bureaus, 
state  boards,  employers  and  other  officials  in  accident  pre- 
vention, hygiene,  and  sanitation,  would  count  for  very  little 
if  it  did  not  have  the  active  cooperation  of  the  workers  them- 
selves. There  are  several  reasons  why  the  safety  movement 
has  taken  such  big  steps  within  the  last  year  or  two.  One 
of  tliese  lias  been  the  awakening  of  the  employers  to  the  fact 
that  they  are  their  "brothers'  keepers"  and  therefore  it  is 
their  moral  and  rightful  duty  to  take  every  means  in  their 
power  to  keep  their  workers  in  health  and  as  free  as  possible 
from  accident.  Second,  the  employe  realizes  now  that  it 
is  his  duty  to  become  a  partner  with  his  employer  in  carry- 
ing out  any  safety  suggestions  that  will  be  helpful  to  both  of 
them.  Again  both  the  employer  and  his  workmen  know  that 
they  owe  it  to  society  at  large  to  decrease  the  number  of 
accidents  and  cases  of  sickness. 

Among  the  agencies  which  are  helping  the  progress  of  the 
safety  movement  are  the  museums  of  safety,  one  of  which  is 
now  located  in  New  York  at  29  West  39th  St.  Another  will 
be  started  with  tlie  beginning  of  this  year,  in  San  Francisco, 
Cal.,  and  still  a  third  will  be  located  in  Chicago,  111.,  in  the 
near  future.  Other  museums  are  being  considered  by  several 
of  the  state  boards  and  by  the  national  government.  These 
museums  are  stationary  and  can  be  seen  only  by  those  who 
are  within  a  traveling  distance  of  these  cities  or  who  may 
be  sojourning  in  them.  The  lecture  work  which  members 
of  these  museums  can  give  need  not  be  confined  to  these 
cities.  In  fact,  during  the  last  three  years  illustrated  lec- 
tures have  been  delivered  by  officials  of  the  American  Museum 
of  Safety  before  audiences  of  superintendents,  foremen  and 
workers  of  several  large  industrial  plants  and  railroads. 
They  have  also  given  the  same  lectures  before  meetings  of 
chambers  of  commerce,  factory  inspectors,  organizations  of 
employers,  and  others  of  a  similar  nature.  This  last  year, 
safety  talks  have  been  given  by  the  New  York  museum  to 
449,120  children  of  the  schools  of  Greater  New  York. 

Some  of  the  railroads  and  large  industrial  concerns  have 
printed  safety  talks  which  they  have  sent  to  the  school 
authorities  in  the  cities  in  which  they  are  located,  for  dis- 
tribution among  the  school  children.  Lecture  work  has 
been  given  by  officials  of  the  National  Association  of  Manu- 
facturers at  the  different  industrial  centers  during  the  last 
few  years.  This  association  is  proposing  to  widen  its  scope 
of  lectures  this  coming  year  by  fitting  up  a  train  which  will 
carry  the  lecture  officials.  One  car  of  this  train  will  be  ar- 
ranged so  that  it  can  become  a  moving  picture  theater,  and 
another  car  will  carry  models  and  samples  of  various  safety 
devices.  One  of  the  railroads  already  has  a  train  of  this 
nature  for  its  own  use  and  others  are  considering  doing  the 
same  thing.  Several  of  the  state  boards  are  doing  lecture 
work   among   the   manufacturers   of   their   states.     This   edu- 
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catioiial  lecture  work  has  been  a  great  help  to  all  concerned 
and  one  of  the  leading  factors  that  has  brouKht  the  safety 
movement  to  its  present  state  of  development. 

Another  agency  which  is  helping  the  movement  is  the  co- 
operation of  the  technical  journals  in  the  publishing  of  edi- 
torials and  articles  by  leaders  of  the  movement,  on  questions 
relating  to  safety,  sanitation  and  hygiene.  The  Railroad 
Ucrord  publishes  once  a  month  an  issue  devoted  wholly  to 
safety  and  safety  engineering,  and  has  each  month  a  sec- 
tion given  over  to  questions  regarding  safety.  Several  -of 
the  insurance  companies  which  carry  liability  insurance  have 
been  actively  promoting  the  safety  movement  among  their 
Insured.  It  is  not  unnatural  that  new  organizations  whose 
members  consist  of  those  whose  Interest  centers  about  this 
movement,  should  come  into  existence  as  the  work  progresses. 
Among  such  organizations  might  be  mentioned  the  American 
Mine  Safety  Association,  and  the  American  Railway  Safety 
Association.  In  Milwaukee,  Wis.,  from  September  30  to  Octo- 
ber 5,  1913,  there  was  held  the  "First  Cooperative  Safety  Con- 
gress" under  the  auspices  of  the  association  of  the  Iron  and 
Steel  Electrical  Engineers.  At  the  end  of  this  congress 
there  was  formed  a  National  Council  of  Industrial  Safety 
to  serve  as  a  committee  for  organizing  future  congresses. 
In  New  York  there  was  held,  from  December  11  to  20,  1913, 
the    "First   International    Exhibition    of   Safety   and    Sanita- 


TEST   GAGES   FOR   AUTOMOBILE 
CYLINDERS 

BY   B.  H.  PRATT* 

in  the  produdion  of  automobile  cylinders  there  is  always 
considerable  discussion  regarding  the  cylinder  bore  being 
square  with  the  flange,  and  various  devices  and  gages  have 
been  designed  to  test  the  squareness,  which  depends  upon 
several  conditions:  First,  the  cylinder  boring  machine  must 
be  of  very  rigid  construction;  send,  the  jig  for  holding  the 
cylinder  must  be  strong  and  accurate;  third,  the  boring  tools 
must  be  kept  sharp  and  have  the  proper  clearance;  fourth, 
the  cores  that  form  the  cylinder  barrels  must  be  set  true.  The 
cores  are  the  principal  cause  of  the  trouble  and  It  seems  al- 
most impossible  for  the  foundry  to  overcome  the  difficulty. 
When  the  cored  hole  is  considerably  out  of  true,  the  cutters 
will  have  more  stock  to  remove  from  one  side  of  the  hole  than 
the  other,  and,  if  the  spindle  of  the  boring  mill  is  not  perfect- 
ly adjusted,  there  will  be  a  certain  amount  of  play  or  spring 
that  will  allow  the  cutter  to  follow  the  core.  The  error  arising 
from  this  cause  is  likely  to  be  in  any  direction,  and,  after  the 
finishing  cut  is  taken,  it  is  necessary  to  test  the  bore  to  de- 
termine how  much  it  is  out  of  square. 

The  test  gages  shown  in  the  accompanying  illustrations  rep- 
resent the  ideas  of  various  engineers  and  inspectors.     Some 


Gage  for  testing  Squareness  between  Cylinder  Flange  and  Bore.  Fig.  2.     Gage    for    testing   Parallelism    of    Wall   between    Adjacent   Bores. 

Fig.  3.     Gage    which    shows    whether  Bore  is  Cylindrical  or  Tapering 


tion"  under  the  auspices  of  the  American  Museum  of  Safety. 
It  has  not  been  possible  in  as  short  an  article  as  this,  to 
give  more  than  a  general  outline  of  the  progress  in  the 
safety  movement  since  its  beginning.  No  mention  has  been 
made  of  other  lines  of  progress  in  labor  which  have  helped 
this  movement  nor  has  mention  been  made  of  what  has  been 
done  by  the  legislatures  and  the  employers  in  hygiene  and 
sanitation.  The  safety  movement  has  now  become  a  perma- 
nent one  in  this  country  and  it  will  progress  faster  here  than 
it  did  abroad,  since  America  has  their  experience  to  draw 
from. 

*     *     * 

THE  "PAPERED"  PRESSES 
A  story  is  told  of  a  manufacturer  who  bought  some  small 
presses  from  a  concern  that  built  machinery  spasmodically — 
that  is,  when  it  had  orders  to  fill.  The  presses  were  delivered, 
and  after  a  time  they  were  taken  down  for  readjustment.  The 
fitting  was  found  to  be  hardly  satisfactory  even  to  a  good- 
natured  man.  This  man  was  good  natured,  but  being  slightly 
given  to  sarcasm,  he  penned  the  following  letter: 
John   Blank,   Esq.: 

I  have  taken  down  the  presses  you  sold  me  and  am  now 
ready  to  put  them  together.  Will  you  please  send  me  some 
copies  of  the  Billtoirn  Buf/lcf  I  don't  find  any  paper  around 
here  of  the  same  thickness.  Shall  need  three  copies  to  go 
around.  Yours  truly, 

Samuel  Dash 


of  them  have  proved  to  be  very  accurate  but  not  economical, 
owing  to  their  excessive  first  cost,  whereas  others  are  accurate, 
cost  little,  and  therefore  are  practical.  The  gage  illustrated 
in  Fig.  1  has  previously  been  shown  in  Machineky's  columns, 
but  is  reproduced  to  make  the  set  complete.  The  flange  A  of 
this  gage  is  placed  on  the  cylinder  flange,  and  the  bar  B  which 
slides  in  bearings  C  is  then  moved  vertically,  thus  causing 
the  "anvil  points"  D  to  pass  down  the  sides  of  the  cylinder 
wall.  Any  variation  is  indicated  by  the  relation  of  pointer  E 
to  the  graduation  marks  seen  at  the  upper  end  of  the  gage. 
This  gage  was  very  successful,  but  can  only  be  used  on  one 
size  cylinder,  which  is  a  decided  disadvantage  in  a  job-shop 
where  cylinders  of  several  diameters  are  being  made. 

The  gage  shown  in  Fig.  2  is  used  to  test  the  variation  in 
thickness  between  the  cylinder  bores.  It  was  not  very  suc- 
cessful, inasmuch  as  both  bores  could  be  out  of  square  with 
the  flange  while  the  thickness  between  them  was  uniform. 
The  construction  of  this  gage  is  clearly  shown  by  the  illustra- 
tion. A  gage  which  proved  very  satisfactory  for  testing  bores 
for  taper  is  shown  in  Fig.  3.  Attached  to  one  end  of  the  body 
.1  there  is  a  movable  block  B  normally  held  out  by  springs  C. 
The  indicator  arm  D  is  pivoted  at  A'  and  is  connected  with 
the  movable  block  as  shown.  The  frame  is  graduated  on  the 
upper  end  and  is  also  formed  for  a  handle  with  which  to 
operate  the  gage. 


'  Address:      12   Eaglo   St.,    Sprlnsfleld,    Mass. 
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The  gngo  shown  In  Fig.  4  la  very  olnbonite  and  Is  an  oxIcmi- 
eivi)  Improvement  over  the  typo  shown  In  Fig.  1.  It  was  do- 
signed  for  use  on  cylinders  varying  from  4  to  5  Inches  In 
diameter,  and  gave  fairly  accurate  results,  but  Its  use  under 
ordinary  clrciimstanei-s  would  be  prohibitive  owing  to  high 
cost  and  coniplleated  construction.  The  body  A  Is  made  in 
two  pieces  to  allow  machining  a  dovetailed  bearing  for  thi' 
gage  slide;  tl\o  latter  has  a  gib  for  adjustment  and  a  knurled 
knob  at  the  top  (nee  plan  view)  by  which  the  slide  is  operated 
vertically.  When  anvil  G  Is  In  contact  with  the  cylinder  wall, 
any  variation  In  the  squareness  or  size  of  the  bore  Is  shown 
by  pointer  D,  which,  through  the  lever  E,  multiplies  the  varia- 
tion twenty-live  times.  The  set-screws  O  arc  used  to  adjust 
the  gage  for  different  cylinder  diameters.  The  spring  F  keeps 
anvil  C  in  contact  with  the  cylinder  bore.  The  gage  Is  located 
on  the  cylinder  by  means  of  two  stationary  pins  II  and  the 
adjustable  pin  </,  which  Is  fastened  to  rod  K.  The  latter  is 
controlled  by  a  spring  lever  L  as  shown  in  the  plan  view.  To 
insure  the  gage  being  square  with  the  cylinder  flange,  pins  M 
and  knife-edge  plate  N  are  so  located  that  they  will  give  sufh- 
ci(>nt  bearing  on  the  cylinder,  but  dirt  and  chips  are  not  likely 
to  get  under  the  gage  and  throw  it  out  of  alignment,  because 
of  the  small  bearing  surfac^es. 

The  gage  illustrated  in  Fig.  5  is  simple  and  effective  for  a 
given  size  cylinder.  The  cylindrical  cast-iron  body  A  (see 
also  plan  view)  is  made  to  fit  the  cylinder  bore  and  is  attached 
to  a  seamless  tube  B  which  acts  as  a  pilot  for  the  knife-gage  C. 

The  body  A  is  placed  into  the  cylinder  bore  with  pilot  B 
extending  upward,  and  square  C  is  moved  down  until  it  comes 
in  contact  with  the  cylinder  flange;  tissue  paper  or  steel 
"feelers"  are  then  used  to  determine  the  error  between  the 
bore  and  flange.  Square  C  is  provided  with  clamp-screws  to 
take  up  the  wear  on  tube  B. 

The  final   result  of  much  experimenting  is  represented  by 


to  facilitate  machining.  The  Indicating  lever  support  Is  fast- 
ened to  the  body  with  capscrcws  and  dowel  pins,  and  extends 
into  the  cylinder,  bo  that  the  center  of  the  lever  pivot  is  some- 
what below  the  face  of  the  flange,  as  shown.     By  placing  the 
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Expensive  and    Complicated   Type    of    Gage.  Fig.  5.     Simple    Form    of    Gage 

for  testing  Squareness  of  Bore 


the  gage  shown  in  Fig.  6.  This  gage  can  be  used  in  various 
size  cylinders,  without  changes  or  adjustments,  and  is  simple, 
cheap  and  accurate.  There  are  only  four  principal  parts,  viz., 
the  base  A,  lever  support  B,  and  lever  pivot  C,  and  the  indi- 
cating lever  D.     The  body  of  this  gage  is  made  in  two  parts 


Fig.  6.     Simple    Design    of    Gage    applicable    to    Any    Size    of    Cylinder 
for    testing    Squareness    of    Bore 

gage  on  the  cylinder  flange  and  bringing  the  knife-edges  a  and 
b  of  the  lever  into  contact  with  the  cylinder  wall,  any  varia- 
tion is  shown  by  the  mark  at  the  upper  end  of  the  gage.  The 
center  of  pivot  C  is  placed  below  the  face  of  the  cylinder 
flange,  so  that  when  the  indicating  arm  is 
moved  against  one  side  of  the  cylinder  bore, 
the  thrust  will  be  taken  directly  by  this 
pivot;  as  the  lower  end  of  the  lever  is  held 
against  the  cylinder  wall  by  a  spring  above 
the  pivot,  contact  is  insured  at  both  points. 
This  gage  has  solved  the  problem  of  testing 
cylinder  bores,  and  it  is  in  daily  use  in  a 
factory  where  thousands  of  cylinders  are 
produced    every   month. 


WATERPROOFING  CONCRETE 

The  College  of  Engineering  of  the  Uni- 
versity of  Wisconsin  is  conducting  a  series 
of  tests  on  the  permeability  of  concrete.  The 
object  of  the  tests  is  to  find  a  simple  means 
of  making  concrete  water-tight.  The  work 
shows  that  there  is  considerable  difference 
in  the  imperviousness  of  concrete  when  the 
sand  is  dry  and  when  the  sand  is  wet  be- 
fore mixing.  Good  results  are  obtained  if 
the  concrete  remains  in  the  mixer  from  two 
to  three  minutes  when  dry  materials  are 
employed,  but  when  the  sand  and  gravel  or 
stone  are  damp  a  considerably  longer  time 
is  required.  Therefore  the  use  of  wet  sand 
should  be  avoided  if  possible.  Experiments 
showed  that  mixtures  consisting  of  1  part 
cement,  li/i  part  Janesville  sand  of  the 
"torpedo"  grade  and  3  parts  Janesville 
gravel,  when  mixed  to  a  wet  consistency, 
are  impervious  to  water  under  a  pressure 
of  40  pounds  per  square  inch.  Mixtures  as 
lean  as  1  part  of  cement  to  6  parts  of 
gravel  (graded  mixture)  have  been  made 
impervious  by   using  care   in   proportioning 


the  amount  of  water. 

*     *     * 

More  than  800,000  horsepower  has  been  developed  from 
streams  on  national  forests  under  government  regulation. 
This  is  the  output  under  conditions  of  lowest  stream-flow. 
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Fig.    1.     Piece    to    have 
Side!  A,    B    and    C    milled 


MILLING  FIXTURE  FOR  ANGULAR  WORK 


The  fixture  which  it  is  the  purpose  of  this  article  to  describe 
was  designed  for  milling  the  sides  of  the  block  shown  in  Fig.  1. 
Three  operations  are  involved;  the  parallel  sides  A  are  milled 
by  means  of  the  straddle  cutters  and  the  two  sides  B  and  C 
are  then  milled  in  two  subsequent  operations.  These  three 
operations  are  all  performed  without  re- 
quiring more  than  one  setting  of  the 
work.  The  block  is  cut  off  from  bar 
stock,  and  drilled  and  counterbored  to 
receive  two  fillister  head  screws  which 
hold  it  in  place  on  the  machine  of 
which  it  forms  a  part.  These  holes  are 
also  utilized 
for  holding 
the  block  in 
position  o  n 
the  fixture. 

Fig.  2  shows 
plan  and  sec- 
tional views 
of  the  mill- 
ing fixture  which  consists  of  an 
upper  plate  A  which  is  pivoted  on 
tlie  stud  B.  This  stud  is  mounted 
In  the  cross-slide  G  which  runs  on 
the  base  D.  The  plate  A  is  pro- 
vided with  two  tapped  steel  bush- 
ings which  are  a  forced  fit  in  holes 
drilled  and  counterbored  for  the 
purpose.  These  bushings  receive 
the  two  screws  which  secure  the 
work  in  position  on  the  fixture, 
their  purpose  being  to  prevent  the 
rapid  wear  of  the  threads  which 
would  take  place  if  they  were 
tapped  directly  into  the  cast  iron. 
Fig.  2  shows  the  fixture  set  in  po- 
sition for  milling  the  parallel  sides 
A  of  the  work.  Referring  to  the  il- 
lustration it  will  be  seen  that  there 
are  two  tapered  pins  E  and  F  which 
are  used  for  locating  the  work  in 
the  required  position.  For  milling 
the  parallel  sides  of  the  work,  the 
pin  F  is  inserted  in  the  hole  N  to 
locate  the  cross-slide  C  in  the  re- 
quired position.  Similarly  the  pin 
E  is  located  in  the  central  hole  to 
locate  the  swivel  plate  A.  These  pins  are  merely  used  to  locate 
the  fixture,  the  bolts  O  and  H  being  provided  to  secure  it  in 
the  required  position.  Fig.  3  shows  an  end  sectional  view 
of  the  fixture  set  in  the  same  position  as  in  Fig.  2,  and  by 


the  cross-slide  C  at  the  required  distance  off  center  to  enable 
the  work  to  be  milled  by  the  outer  edge  of  the  cutter,  as 
shown  in  Fig.  4.  After  this  operation  has  been  completed  the 
swivel  plate  A  is  swung  over  to  enable  the  pin  E  to  enter  the 
hole  K.  Similarly  the  cross-slide  C  is  moved  so  that  the  pin 
/•'  will  enter  the  hole  M.  This  brings  the  work  In  po.sitlon 
to  enable  the  angular  side  B  to  be  milled  by  the  outer  edge 
of  the  other  cutter  on  the  arbor. 


LARGE  HYDRO-ELECTRIC  PO"WER 
DEVELOPMENT 
The    Chattanooga   &    Tennessee    River    Power    Co.'s    hydro- 
electric development  at  Hale's   Bar  on   the  Tennessee   River 
near  Chattanooga  was  formally  opened  and  dedicated  Novem- 


Fig. 


Flan    and    Sectional    Views    of    the    Hilling    Attachment 

her  13.  This  is  the  largest  hydro-electric  power  development 
in  the  South  and  one  of  the  four  greatest  in  this  country, 
ranking  with  those  at  Keokuk  and  Niagara  Falls.  The  power 
dam  and  lock  were  designed  and  constructed  under  the  super- 
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Fig.    3.     Attachment    set    for    milling   Sides    A    of    the    Work 

referring  to  this  illustration  a  better  idea  of  the  operation  of 
the  fixture  will  be  obtained. 

Fig.  4  shows  an  end  sectional  view  of  the  fixture  set  for 
milling  the  angular  side  C  of  the  work.  For  this  purpose  the 
pin  E  is  inserted  in  the  hole  J  and  pin  F  in  the  hole  O.  This 
sets  the  swivel  plate  A  at  the  required  angle  and  also  locates 


Fig.    4.     Attachment    set    for    milling    Side    C 

vision  of  the  U.  S.  Government  Engineers  at  a  cost  of  $9,000,- 
000  and  seven  years  was  required  to  complete  them.  The 
length  of  the  dam  is  1200  feet  and  the  lock  is  the  highest 
single  lift  in  the  world,  the  height  of  the  down  stream  gates 
being  58  feet.  The  lock,  inside.  Is  80  by  310  feet  and  the 
power  house  356  feet  long;   65,000  H.  P.  will  be  generated. 


LETTERS   ON   PRACTICAL   SUBJECTS 

We  pay  onl>    lor  iirtloles  publlabed  exclusively  In  Machinmry. 


A   PROBLEM   IN   "HEXING" 

In  the  How  aiul  Why  section  of  the  October  number  of 
MAriiiNKUY  H.  L.  B.  asked  for  information  concerning  a  good 
and  cheap  method  of  fornilng  lioxagons  on  macliinc  steel 
pieces.  A  multiple  jig  for  milling  hexagons  on  six  pieces 
slinultancously  was  illustrated  and  described  in  Maciiinekt 
some  time  ago.  Aside  from  the  expense  of  making  a  jig  of 
this  nature,  the  time  required  for  loading  the  jig,  Indexing 
and  removing  the  finished  work  is  so  high,  as  compared  with 
the  actual  time  rec]uired  for  milling,  that  the  output  is  not  as 
great  as  might  be  expected.  The  following  method  requires 
no  special  tools  or  equipment,  aside  from  the  guards  which 
protect  the  operator's  hands  while  setting  up  the  work  in  the 
chucks,  and  if  a  milling  macliine  is  used  which  has  a  feed 
reverse  in  the  table,  a  close  approach  to  continuous  milling 
is  obtained. 

The  two  chucks  shown  in  the  illustration  arc  mounted  on 
plain  index  heads,  and  a  pair  of  SVo-  or  4-inch  straddle  milling 
cutters  are  set  up  on  the  arbor  of  the  machine.  The  guard 
plates  and  cords  for  protecting  the  operator's  hands  while 
setting  up  work  are  shown  more  with  the  idea  of  suggesting 
what  is  necessary  in  this  way  than  with  the  view  of  present- 
ing a  final  solution  of  this  part  of  the  problem.  Some  more 
rigid  device  would  be  desirable,  the  only  essential  feature  being 
that  the  plates  should  be  moved  into  place  and  withdrawn 
alternately,  in  order  to  have  the  plate  Interposed  between  the 
milling  cutters  and  the  chuck  in  which  a  fresh  blank  is  to  be 
placed.  The  heads  should  be  set  as  close  together  as  possible, 
just  sufficient  room  being  allowed  to  provide  for  Inserting  the 


Method   of   hexing   Work   where   Two   Single    Chucks   are   used 

blanks  and  removing  finished  pieces.  For  the  work  that 
H.  L.  B.  refers  to,  a  214-  or  3-inch  movement  of  the  table  ought 
to  be  ample.  It  will  be  evident  that  the  cutters  will  be  work- 
ing on  the  piece  held  In  one  of  the  chucks  while  the  other 
piece  is  being  indexed  or  while  a  finished  part  is  being  re- 
moved and  replaced  with  a  fresh  blank. 
Philadelphia,   Pa.  C.   W.    Pitman 


The  writer  believes  that  H.  L.  B.  would  find  the  use  of 
two  milling  fixtures  of  the  type  shown  in  the  accompanying 
illustration  to  constitute  a  satisfactory  solution  of  his  prob- 
lem in  hexing.  Referring  to  the  illustration,  it  will  be  seen 
that  the  fixture  consists  of  a  body  A  in  which  two  pieces  of 
work  are  held  by  the  clamping  cap  B.    The  method  by  which 


this  cap  is  tightened  through  a  nut  C,  that  is  turned  on  the 
stud  ])  by  means  of  a  handle,  will  bo  evident  from  the  Illus- 
tration. A  coiled  spring  I'J  is  provided  to  lift  the  cap  off  the 
work  when  the  nut  is  released.  The  holes  in  which  the  two 
pieces  of  work  rest  arc  bored  all  the  way  through  and  counter- 
bored  to  receive  the  large  diameter  of  the  work;  the  shoulder 
at  the  bottom  of  the  countorbore  serves  as  a  stop  and  the 
thrust  of  the  cut  is  carried  by  it.  It  will  be  seen  that  the  two 
holes  are  grooved  as  shown  at  A'  in  order  to  afford  a  better 
grip  on  the  work. 

The  locating  plate  O  is  removed  while  performing  the  first 
operation,    although    it    need    only   be    removed    from    one   of 


Method  of  hexing  Four  Pieces  of  Work  held  in  Two  Oppored  Chucks 

the  fixtures.  As  the  work  comes  from  this  fixture,  the 
pieces  are  set  up  in  the  other  fixture  to  have  the  second  opera- 
tion performed  on  them.  When  a  sufficient  number  of  pieces 
has  accumulated,  the  locating  plate  G  is  replaced  and  both 
fixtures  are  used  for  performing  the  third  operation,  which 
finishes  the  work. 

Two  pairs  of  straddle  milling  cutters  of  about  ZY2  inches 
diameter  by  about  %  inch  face  are  used.  The  inner  pair  of 
cutters  works  in  the  slot  in  the  plate  G  while  the  outer  pair 
works  at  either  edge  of  the  plate.  The  cutters  are  narrow 
enough  to  clear  the  screw  which  holds  the  plate  G  in  position 
on  the  fixture,  and  their  diameter  is  such  that  it  is  just  pos- 
sible to  mill  the  "hex"  without  interfering  with  the  flange  on 
the  work.  The  object  of  inclining  the  fixture  is  to  provide 
greater  convenience  of  operation  which  includes  ease  of  clean- 
ing, more  room  between  the  clamping  handle  and  the  over- 
hanging arm  of  the  milling  machine  and  a  better  view  of  the 
work. 

The  fixtures  are  bolted  to  the  table  so  that  they  face  each 
other  at  either  side  of  the  spindle.  They  are  located  as  close 
to  the  spindle  as  it  is  possible  to  have  them  and  still  provide 
room  to  safely  remove  the  machined  plugs  and  insert  fresh 
blanks  while  the  cutters  are  operating  on  the  work  in  the 
opposite  fixture.  The  power  feed  of  the  table  is  tripped  by 
the  regular  feed-stops  which  are  applied  when  the  cutters 
have  finished  their  work  on  the  "hex."  At  this  point  the  cutter 
will  be  within  about  1/32  inch  of  the  fiange  on  the  work,  but 
although  there  is  little  room  to  spare,  it  is  entirely  practicable 
to  operate  a  machine  that  is  in  good  condition  in  this  way. 
When  one  side  of  the  milling  cutters  becomes  dull,  they  can  be 
reversed  on  the  arbor,  thus  increasing  the  length  of  time  that 
they  can  be  used  between  grindlngs. 

Watervliet,  N.  Y.  Maetin  H.  Ball 


In  reply  to  H.  L.  B.'s  problem  in  hexing  presented  in  the 
How  and  Why  section  of  the  October  number  of  Machinery, 
I  offer  the  following  solution.  The  method  has  the  distinction 
of  being  cheap  when  the  possible  output  is  considered,  and 
may  also  be  of  value  in  suggesting  a  still  better  method.  The 
fixture  used  for  this  purpose  is  shown  in  Fig.  1,  where  it  will 
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be  seen  to  consist  essentially  of  two  plates  A  and  B.  The 
upper  plate  is  drilled  to  receive  thirty-six  studs,  upon  each 
of  which  a  piece  of  work  can  be  mounted.  The  base  is  pro- 
vided with  four  lugs  C  by  which  it  can  be  bolted  to  the 
table  of  the  milling  machine,  and  the  upper  plate  is  held  down 
by  means  of  three  bolts  D  fitting  in  lugs  on  the  upper  and 
lower  plates. 

ICach  row  of  pieces  is  milled  by  straddle  cutters  and  after 
two  sides  of  the  hexagon  have  been  finished  in  this  way,  the 
work  is  indexed  through  60  degrees  by  means  of  the  taper 
pin  E  which  fits  into  either  of  six  holes  in  the  base  of  the 
fixture.  Throe  holes  would  really  suffice  for  this  purpose,  but 
six  are  used  in  order  to  distribute  as  far  as  possible  any  wear 
which  would  develop.  It  will  also  be  noticed  from  the  Illus- 
tration that  there  are  cored  recesses  F  under  the  holes  in 
the  base  of  the  fixture  which  provide  "for  the  use  of  a 
drift  to  force  out  the  index  pin.  A  projection  O  on  the  plate  A 
extends  into  an  opening  in  the  base  B  in  order  to  hold  the  two 
plates   in   alignment  while   they   are   being   indexed. 
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Fig.  1.     Desigm    of    Multiple     Fixture    for    milling    Hexagons 

Several  methods  may  be  used  for  holding  the  work  in  posi- 
tion on  the  fixture.  One  of  the  simplest  devices  for  this  pur- 
pose consists  of  the  use  of  studs  over  which  the  work  is  slipped 
and  held  by  a  nut  and  washer.  A  convenient  form  of  stud  for 
this  purpose  is  shown  in  detail  at  B  in  Fig.  2.  The  nut  on  this 
stud  is  made  of  such  a  size  that  the  work  will  slip  over  It. 
It  will  be  seen  that  the  washer  has  a  slot  milled  in  it  so  that 
it  may  be  slipped  into  place  without  requiring  the  nut  to  be 
screwed  all  the  way  off  the  stud.  This  greatly  facilitates 
the  rapidity  with  which  the  work  may  be  set  up  or  removed. 
The  studs  should  be  hardened  and  ground  to  increase  their 
durability,  and  it  is  a  good  plan  to  use  a  bushing  in  the 
counterbore  of  the  work,  in  order  to  provide  for  having  it 
held  snugly  on  the  stud.  Another  good  method  of  holding  the 
work  in  place  is  by  means  of  split  bushings  of  the  form  shown 
at  .1  in  Fig.  2.  These  bushings  arc  an  accurate  fit  in  the  bore 
of  the  -work  and  extend  into  reamed  holes  in  the  face  of  the 
fixture.  When  the  work  has  been  set  up  on  these  bushings, 
taper  pins  are  driven  in,  which  expand  the  bushings  and  hold 
the  work  securely  in  place.  If  this  method  is  used,  the  upper 
plate  A  would  be  considerably  thicker  and  provided  with 
cored  recesses  to  permit  drift  pins  to  be  used  for  ejecting  the 
taper  pins. 


A  similar  arrangement  of  simpler  design  could  be  made  by 
mounting  five  studs  in  a  bar  to  provide  for  milling  five 
pieces  simultaneously.  A  bar  with  the  work  mounted  on  it 
would  be  placed  In 
the  milling  ma- 
chine vise  and  the 
work  milled  by 
means  of  straddle 
cutters.  After  tak- 
ing the  first  cut, 
the  vise— w  h  i  c  h 
must  have  a  gradu- 
ated base — is  swung 
through  60  degrees, 
after  which  the  sec- 
ond cut  is  taken. 
The  vise  is  then 
swung  back  through 
120  degrees  to  lo- 
cate the  work  ready 
for  taking  the  third 
cut,  which  com- 
pletes the  opera- 
tion. This  method 
has  nothing  to 
recommend  it  but 
the  reduction  in  the 
initial  cost  of  the  fixture. 

Stillwater,  Minn. 


Fig.  2.     Details   of 


Methods  of  holding  Work 


R.  C.  MacLachlan 


Some  time  ago  the  writer  saw  a  hydraulic  press  rigged  up 
for  making  semi-steel  gears,  and  it  appears  that  the  same  idea 
might  be  used  to  advantage  in  solving  H.  L.  B.'s  problem  in 
hexing,  which  was  presented  in  the  October  number  of 
Machinery.  The  writer  has  not  had  any  experience  with  this 
particular  class  of  work,  but  a  wide  experience  in  toolmaking 
leads  him  to  believe  that  it  would  be  entirely  practicable.  The 
design  for  a  die  for  handling  this  operation  was  taken  up  in 
exactly  the  same  way  that  any  other  new  operation  coming 
into  the  shop  would  be  handled,  the  idea  being  tc  turn  out 
the  work  with  the  least  possible  expense  for  tools  and  labor. 


Machinery 


Fig.   1.     Method    of   producing   Hexagonal   Heads   in   a   Power   Press 

The  preliminary  work  in  producing  these  pieces  would  be 
an  ordinary  screw  machine  job,  the  order  of  operations  being 
to  form  the  piece,  drill  the  small  hole,  counterbore  and  then 
cut  off.  After  the  pieces  had  been  produced  in  this  \vay,  they 
would  be  transferred  to  a  punch  press  equipped  with  dial  feed 
and  a  die  of  the  kind  shown  in  Fig.  1.  A  detailed  view  of  this 
die  is  illustrated  in  Fig.  2,  from  which  its  construction  will 


404 


MACHINERY 


January,  1914 


bo  bettor  uniloiBtood.  llcforrliig  to  this  Illustration,  It  will  bo 
seen  that  there  nro  three  openings  In  the  dio  laid  out  on  a 
circle  of  the  Hiinie  riidlua  as  tliat  of  the  circle  on  which  the 
work  Is  set  up  on  the  dial  of  the  punch  press. 

From  the  dimensions  given  by  H.  L.  B.,  it  appears  that 
there  Is  about  5/64  Inch  of  metal  to  be  removed  from  the  sides 
of  the  "hex."  To  get  a  good  finish,  It  would  be  desirable  to  take 
this  cut  In  throe  steps:  first  ronghliiK  cut,  1/32  inch;  second 
roughing  cut,  l/;!2  Inch;  finishing  cut,  1/64  inch.  The  throe 
dies  are  graduated  In  sizes  to  take  these  three  cuts.  The  dial 
is  indexed  by  means  of  the  usual  ratchet  mechanism  so  that  the 
work  is  advanced  from  die  to  die  between  strokes.  In  this  way 
one  piece  of  work  will  be  finished  at  each  stroke  of  tlie  press 
after  tiie  first  two  strokes  have  been  made.  It  would  bo  entirely 
practicable  to  rig  up  some  form  of  ejecting  mechanism  which 
would  knock  the  finished  pieces  of  work  out  of  the  dial.  With 
such  an  arrangement  the  operator  would  merely  have  to  sit 
in  front  of  the  press  and  mount  blanks  in  the  holes  which  had 
been  left  vacant  by  the  removal  of  the  finished  pieces  of  work. 

Referring  to  Pig.  2,  it  will  be  seen  that  the  three  dies  are 
equipped  with  pilots  which  assist  in  liolding  the  die  in  the 
desired  alignment.  It  will  also  be  seen  that  each  die  is  pro- 
vided with  a  stripper  which  is  backed  up  by  a  stiff  spiral 
spring  that  ejects  the  scrap  from  the  die  after  each  stroke. 
The  stripper  also  serves  to  hold  the  work  in  place  in  the  index 
wheel.  In  producing  "hexes"  in  this  way,  it  would  doubtless 
be  a  good  plan  to  have  two  dies  to  fit  into  the  punch-holder. 
With  such  an  arrangement  one  die  could  be  sent  to  the  tool- 
room to  be  sharpened  and  the  other  set  up  in  position  so  that 
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Fig.  2,     Design  of  the  Hexing  Die 

no  loss  of  time  would  result.     The  end  stop  on  the  holder 

facilitates  bringing  the  die  blank  into  the  desired  alignment 

with  the  least  possible  loss  of  time. 

Beloit,  Wis.  O.  F.  Phillee 

[Suggestions  for  methods  of  handling  this  operation  were 

also  received  from  James  R.  Allan,  Chicago,  111.;  Walter  Butz, 

Pearl  River,  N.  Y.;    W.  J.   Kittle,  Pearl  River,  N.  Y.;    P.   S. 

Senders,  Rockford,  111.;   E.  Wanamaker,  West  Haven,  Conn., 

and  O.  A.  Webster,  Readville,  Mass.- — Editor] 


U.  S.  STANDARD  THREAD  TOOL  GAGE 

As  most  mechanics  know,  the  U.  S.  standard  thread  has  a 
60  degree  included  angle  and  a  flat  at  the  top  and  bottom 
equalling  %  of  the  pitch.  This  means  that  the  depth  of  a 
U.  S.  standard  thread  of  a  given  pitch  is  equal  to  %  the  depth 


of  an  ordinary  V  thread  of  the  same  pitch.  It  will  be  evident 
from  the  preceding  that  a  thread  of  1-inch  pitch  has  a  %-lnch 
Hat  at  the  top  and  bottom,  and  this  is  taken  as  the  basis  in 
con.structlng  the  prcisent  gage. 

The  decimal  ecjulvalent  of  %  is  0.125.  Suppose  it  is  at- 
tempted to  divide  this  number  by  8  in  order  to  obtain  the 
Hat  on  a  U.  S.  standard  thread  tool  with  eight  threads  to  the 
inch.  The  length  of  the  flats  in  this  case  will  be  found  to 
be  0.015625  inch,  but  it  would  be  very  difficult  to  make  an 
accurate  gage  for  a  thread  tool  of  this  size.  This  difflculty 
has  been  entirely  avoided  by  using  a  thread  of  1  inch  pitch 
for  the   basis   in   making   the  gage.     Referring  to   the  lUus- 


Mach/iirry 


U.    S,    standard   Thread   Tool   Gage   and   Templet   used   for   setting 

tration,  it  will  be  seen  that  the  gage  consists  of  a  body  which 
has  one  jaw  secured  to  it  by  a  screw  and  pin.  The  other 
jaw  is  secured  by  a  screw  which  passes  through  a  slot  in  the 
jaw,  so  that  this  jaw  may  be  adjusted  longitudinally  to  adapt 
the  gage  for  different  pitches.  The  jaws  run  in  a  slot  ma- 
chined in  the  body  of  the  gage  so  that  they  are  kept  in  the 
desired  alignment,  and  the  end  of  the  tool  is  brought  up 
against  the  body.  The  gage  is  set  for  different  pitches  by 
measuring  the  distance  between  the  outside  ends  of  the  jaws 
with  a  micrometer. 

In  order  to  obtain  the  proper  location  of  the  angular  sides 
of  the  two  jaws  when  they  are  together  for  a  one-pitch 
V-thread  or  open  for  a  U.  S.  standard  thread  tool  of  the  same 
size,  a  templet  was  made  of  the  form  shown  at  the  right- 
hand  side  of  the  illustration.  This  templet  was  first  made 
an  accurate  equilateral  triangle  with  sides  1  inch  long,  and 
one  point  was  then  cut  off  to  make  the  height  h  exactly 
0.75775  inch.  The  jaws  were  then  adjusted  so  that  they 
fitted  against  this  templet  with  one  of  the  sharp  points  in 
position,  which  corresponded  to  the  setting  for  an  ordinary 
V-thread,  and  with  the  cut-off  point  in  position  when  the 
setting  is  that  for  a  U.  S.  standard  one-pitch  thread  tool. 
When  set  for  a  one-pitch  V-thread,  the  distance  between  the 
ends  of  the  jaws,  as  obtained  with  the  micrometer,  is  1.875 
inch;   and  for  a  one-pitch  U.  S.  standard  thread,  2  inches. 

A  convenient  method  of  setting  the  gage  is  to  open  it  a 
small  amount  more  than  is  required  and  then  partially  tighten 
the  screw  which  holds  the  movable  jaw.  The  micrometer  is 
then  put  over  the  ends  of  the  gage  and  screwed  up  to  the 
required  dimension,  carrying  the  movable  jaw  with  it.  After 
the  setting  has  been  obtained  in  this  way,  the  binding  screw 
which  holds  the  movable  jaw  is  tightened  up.  It  will  be 
evident  from  this  description  that  the  gage  is  easily  set  by 
any  man  who  knows  how  to  use  a  micrometer. 

Springfield,  Mass.  Francis  W.  Clough 


SETTING   DIAMONDS 

I  have  read  with  much  interest  the  short  articles  which 
have  been  published  in  Machinery  relating  to  methods  of  set- 
ting diamonds.  After  trying  nearly  all  of  these,  I  decided 
that  setting  the  diamond  in  a  piece  of  copper  and  forging  the 
metal  tight  around  the  stone  was  the  most  satisfactory  for 
average  shop  conditions.  We  use  a  large  number  of  small 
diamonds  for  scoring  glass  tumblers  before  they  are  put  into 
the  heat  to  be  cracked  off.  These  diamonds  require  careful 
setting  as  they  must  make  a  clean  accurate  mark. 

I  would  be  interested  to  hear  from  readers  of  Machinery 
what  they  have  found  to  be  the  best  method  of  selecting  a 
diamond.  This,  to  my  mind,  is  of  more  importance  than  the 
method  of  setting.  My  own  practice  has  been  to  look  at  the 
stones  carefully  under  a  magnifying  glass  and  choose  those 
that  are  the  closest  grained  and  of  a  glossy  black  appearance. 
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Some  black  diamonds  are  Just  like  pieces  of  coke— full  of 
small  pores.  I  once  set  one  of  these  stones  that  cost  $60  and 
It  ground  away  like  graphite.  What  I  would  like  to  know  is 
whether  the  color  has  anything  to  do  with  the  quality  of  the 
stone  because  in  all  of  the  different  diamonds  that  I  have 
looked  at,  the  color  varied  from  a  deep  black  down  to  a  dark 
gray.  By  way  of  conclusion,  I  would  say  that  I  have  not  yet 
met  an  agent  who  would  guarantee  a  diamond. 

Brldgewater,  Pa.  J.  Towi.ee 

ON  CLEANING  MACHINES 
Some  time  ago  I  read  about  a  technical  school  workshop  in 
which  the  machines  were  all  finished  in  white  enamel.  I 
should  like  to  know  If  the  boys  keep  those  machines  clean, 
or  if  the  cleaning  is  done  by  a  special  attendant.  So  far  as 
my  experience  goes,  it  is  about  as  difficult  to  teach  a  boy  to 
clean  a  machine  tool  and  leave  it  in  passable  order  at  the 
close  of  a  lesson  as  it  is  to  teach  him  anything  else. 

Finally  it  began  to  dawn  on  me  that  I  was  expecting  too 
much  from  the  boys.  I  saw  girls  being  put  through  an  elab- 
orate course  of  training,  requiring  many  months,  a  large  part 
of  which  consisted  in  teaching  them  to  keep  a  house,  its  fur- 
niture and  utensils  clean.  They  were  drilled  in  the  washing 
of  dishes,  pots,  pans  and  tables,  day  after  day,  until  in  place 
of  the  gawky  little  slatterns  who  entered  school  a  year  be- 
fore, you  were  dazzled  with  the  trim  smart  capable  young 


LUBRICANT  FOR  WORM-GEARS 

No  doubt  many  readers  of  Machineky  have  had  trouble 
with  worm-gears  even  in  cases  where  the  gears  ran  In  oil. 
In  the  majority  of  Installations,  the  worms  are  cut  from 
steel  while  the  worm-wheels  are  of  cast  iron.  The  writer 
has  had  a  lot  of  experience  with  worm-geared  elevator  hoists 
and  gives  below  a  very  satisfactory  formula  for  a  lubricant 
which  is  composed  of  the  following  ingredients:  Cylinder 
oil,  2  gallons;  common  flour,  1  pound;  common  salt,  Y^  pound. 

It  will  bo  found  that  the  flour  will  make  the  oil  heavy 
enough  to  stick  while  the  salt  will  so  glaze  the  worm  and 
gear  that  they  will  run  smoothly  without  any  tendency  to 
"score."  In  extreme  cases,  where  the  worm-gear  runs  hot, 
owing  to  continuous  and  fast  running  and  to  friction,  it  is 
sometimes  advisable  to  add  to  the  above  i^  pound  of  graphite. 
The  lubricating  and  cooling  properties  of  graphite  are  too 
well  known  to  require  discussion.  Anyone  who  has  had 
trouble  with  worm-gearing  will  find  this  lubricant  well  worth 
trying. 

Decatur,  Ind.  Harby  Fbitzingee 


LATHE   JAW   DISTANCE   PIECES 

Machinists,  and  especially  toolmakers,  frequently  have  oc- 
casion to  set  up  a  job  with  the  work  set  out  from  the  faces 
of  the  lathe  jaws.     Distance  pieces  are  commonly  used  for 
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Convenient  Form  of  Lathe  Jaw  Distance  Pieces 


persons  who  would  strike  terror  into  the  heart  of  any  ruffian 
who  dared  to  enter  a  house  without  first  leaving  his  boots  on 
the  mat  outside. 

Evidently,  the  boys  needed  more  elaborate  drilling  in  the 
cleaning  and  general  order  of  machines  and  tools,  even 
though  it  shortened  the  time  available  for  their  regular  work. 
Such  training  is  most  important,  however,  as  a  machine 
which  is  kept  clean  and  tidy  gives  less  trouble  and  lasts 
longer  than  one  which  is  neglected.  A  good  illustration  of 
this  was  afforded  me  a  number  of  years  ago,  wiien  I  was  sent 
to  repair  a  small  steam  engine  which  was  continually  break- 
ing down.  I  found  it  located  in  a  dark  and  dirty  shed,  smoth- 
ered in  old  grease  and  soot.  I  gave  the  attendant  a  few 
scrapers  and  started  him  on  the  job  of  cleaning  it  while  I 
dismantled  the  defective  parts.  After  a  few  hours'  work,  he 
announced  that  it  was  clean.  I  directed  his  attention  to  parts 
on  which  he  had  not  reached  the  original  coat  of  paint,  and 
he  started  again.  This  process  was  repeated  several  times 
during  the  period  the  engine  was  under  repair.  At  last  he 
began  to  take  notice  of  things  himself,  and,  to  my  gratifica- 
tion, suggested  cleaning  and  whitewashing  the  shed  and  giv- 
ing the  engine  a  coat  of  paint.  This  was  done  and  I  left  him 
in  charge  of  an  engine  which  he  had  cleaned  and  painted  and 
polished,  and  of  which  he  was  proud.  That  engine  gave  no 
more  trouble  until  it  was  superseded  by  a  more  powerful  one 
some  years  later. 

Christchurch,   New   Zealand.  John   Peddie 


this  purpose  and  various  methods  are  resorted  to  in  order  to 
hold  them  in  place.  The  accompanying  illustration  shows 
the  type  of  distance  pieces  that  I  have  used  for  a  number  of 
years.  They  are  made  from  pieces  of  round  drill  rod  5/16 
inch  in  diameter  and  about  %  inch  longer  than  the  width  of 
the  chuck  jaws.  A  slot  is  sawed  half  way  through  the  drill 
rod  at  each  end  and  flat  strips  of  brass  are  soldered  into 
these  slots.  The  brass  pieces  are  bent  to  the  form  shown  in 
the  illustration,  so  that  they  grip  the  chuck  jaws  firmly 
enough  to  hold  the  distance  pieces  in  place. 
Delphos,  Ohio.  A.  J.  Bbickneb 


IMPROVED  METHOD  OF  MARKING 
MACHINE  PARTS  AND  TOOLS 

The  method  of  marking  machine  parts,  referred  to  in  this 
article,  is  for  producing  brass  letters,  numbers,  designs,  etc.,  on 
steel,  iron  and  brass.  In  addition,  this  method  is  very  effective 
for  making  name-plates,  such  as  are  used  on  front  doors  of 
apartment  houses  and  hotels.  The  desired  result  may  be 
obtained  in  various  ways,  a  few  of  which  are  given  in  the 
following: 

The  first  step  is  to  see  that  the  part  to  be  marked  has  a 
true  surface,  free  from  rust  and  dents.  The  name,  or  num- 
ber, is  stamped  on  the  work  by  means  of  steel  letters,  or  a 
steel  stamp  as  indicated  at  A  in  the  illustration.  The  only 
precaution  necessary  to  take  in  stamping  the  letters  or  num- 
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bora,  1h  to  Imvo  them  aa  deep  as  possible  nnd  all  of  the  same 
depth.  A  contliiK  of  molten  brass  Is  next  distributed  over  the 
entire  surface  of  the  work  by  the  common  process  of  brazing, 
plenty  of  flux  being  used.  The  work  Is  then  allowed  to  cool, 
after  which  it  Is  ground  on  a  grinding  machine,  or  by  other 
means,  in  order  to  remove  the  surplus  brass  from  the  surface. 
This  operation  leaves  tlie  brass  only  In  the  letters  or  numbers 
that  have  been  previously  stamped  on  the  work.  After  the 
surface  is  polished  in  the  usual  manner,  the  letters  present 
a  very  pleasing  appearance.     The  view  B  illustrates  the  plate 

after  grinding.  If 
it  is  desirable  to 
give  the  letters  a 
bronze  appearance, 
the  work,  after  pol- 
ishing, should  be 
immersed  for  a  few 
seconds  in  a  solu- 
tion of  equal  parts 
of  nitric  and  hydro- 
cliloric  acids. 

Another  method 
is  to  first  outline 
with  a  pencil,  the 
name  or  design,  on 
the   surface   of   the 


M,-  A, 


(r 


-f-  tensJDii    of 


driving   chain.  I 


(B) 


(A)      Stamped  Name-plate 
Stamped  Name-plato   with   Brazed 
Brass   Letters 


steel  or  iron  to  be  marked.  The  outline  is  then  gone  over 
carefully  with  a  center  punch,  the  punch  marks  being  made 
as  close  together  as  possible  without  touching,  and  about  one- 
sixteenth  inch  deep.  After  the  work  is  brazed  and  polished, 
as  previously  explained,  the  letters  have  the  appearance  of 
being  formed  of  inserted  brass  plugs. 

Still  another  method  is  to  etch  tlie  name  or  design  on  the 
steel,  by  means  of  a  suitable  acid,  after  which  the  foregoing 
procedure  is  followed.  It  is  necessary  with  this  method,  to 
boil  the  work  for  a  few  minutes,  in  soda  water,  before  brazing, 
to  remove  any  trace  of  the  acid  from  the  letters  or  design. 

To  stamp  brass  with  "steel"  letters,  the  same  method  may 
be  employed,  with  the  exception  that  solder  is  used  to  fill  up 
the  letters.  Any  common  soldering  acid  or  paste  may  be  used 
as  a  flux  for  this  purpose. 

The  methods  given  in  this  article,  may,  of  course,  be  changed 
somewhat  to  suit  requirements,  and  many  new  methods  sub- 
stituted; the  work  will  be  found  very  attractive,  and  "out  of 
the  ordinary." 

East  Orange,  N.  J.  George  Garrison 


AUTOMOBILE   REAR  AXLE   DESIGN 

I  have  just  finished  reading  the  article  entitled  "Automobile 
Rear  Axle  Design"  that  appeared  in  the  September  number 
of  Machinery  and  have  several  criticisms  to  offer.  The  equa- 
tions that  appear  immediately  above  Fig.  4  should  read: 


and  for  one  wheel 


TI=Qrix. 
TI  Qrix 


Some  designers  make  a  great  mistake  in  assuming  that  if 
one  wheel  is  locked  by  the  greater  frictional  resistance  of  the 
road  or  by  getting  wedged  in  a  narrow  rut,  the  other  wheel 
takes  the  full  torque  Tl.  Such  is  not  the  case.  When  one 
wheel  is  completely  locked,  the  differential  mechanism  causes 
the  other  wheel  to  rotate  at  twice  its  ordinary  speed,  and  hence 
Tl 

the  torque  drops  to . 

2 

In  the  equation  below  Fig.  5,  the  coefficient  %   should  be 
inside  the  parentheses,  as  it  does  not  refer  to  the  tension  of 

the  driving  chain.     But  the  quantities  and  the  tension 

2 
of  the  driving  chain  cannot  be  added  together,  as  they  are 
different   quantities,   the   first  being  a   moment   expressed   in 
inch-pounds  and  the  second  a  force  expressed  in  pounds.     If 
anything,  this  expression  should  be: 


The is    all    riKlit    but    the    tension    of    the    driving 

2 
cluiln   should  be  multiplied  by  a  lever  arm   A„  which  is  the 
distance  from  the  center  line  of  the  chain  to  the  center  line 
of  the  radius  rod,  as  shown  in  Fig.  2.     Then 
0  r  II.  A« 

Mj  = 

2 
jW,  =  tension  of  driving  chain  X  ^4, 
The  resultant  bending  moment  M  of  the  axle  is  then  given 
by  the  following: 

Further  on  in  the  article  the  expression  occurs: 

43,200 

Torque  of  ball  -= =  720  pounds. 

60 
The  term  "pressure"  should  be  used  in  place  of  "torque."    If 
the  quantity  was  a  torque,  the  result  would  be  expressed  in 
inch-pounds. 

I  do  not  agree  with  the  way  in  which  the  force  F  on  the 
housing  pin  is  figured.  As  shown  in  Fig.  5,  the  torque  rod, 
the  housing  torque  boss,  and  the  torque  rod  pin  form  the 
familiar  typo  of  liinge  construction.  As  such,  the  pin  is 
subject  to  a  shearing  stress  in  the  planes  of  the  joint,  which 
are  found  to  be  7. .5  inches  apart  by  scaling  the  drawing.  Re- 
garded in  this  light,  the  magnitude  of  the  shearing  force  will 
be: 

720  X  56% 

F  = =  5400    pounds. 

7.5 

Mr.  Najder  does  not  state  whether  he  regards  the  stress 
as  a  bending  or  a  shearing  stress,  but  as  he  uses  the  distance 
of  10.75  inches  between  the  centers  of  the  bearings  supporting 
the  pin,  it  appears  that  he  is  figuring  for  bending.  As  a  matter 
of  fact,  there  can  be  no  bending  action  on  the  housing  pin,  as 
it  invariably  forms  a  press  fit  in  the  torque  rod  and  a  nice 
sliding  fit  in  the  housing  torque  boss,  which  is  generally  lined 
with  an  accurately  reamed  bronze  bushing.  If  Mr.  Najder 
had  a  shearing  force  in  mind,  the  illustration  is  wrong;  and 
if  the  illustration  is  right,  he  must  have  based  his  analysis 
upon  the  assumption  that  the  pin  was  subjected  to  a  bending 
stress. 

Flint,  Mich.  M.  Terry 


REPAIRING  A  MILLING  MACHINE  TABLE 

The  milling  machine  table  shown  in  Fig.  1  has  been  broken 
at  A  and  B  through  the  use  of  common  bolts  for  clamping 
the  work  in  position.     Tables  are  frequently  damaged  in  this 
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Fi^s.    1  to  3.     Method  of  repairing  a  Brolcen  Milling  Machine   Table 

way  when  the  remainder  of  the  machine  is  in  good  condi- 
tion; hence  a  method  of  making  a  satisfactory  repair  is  of 
considerable  value.  The  method  which  I  developed  for  this 
purpose  may  be  briefly  described  as  follows:  The  two  bars 
which    form   the   T-slots   were   planed   off,   after   which   two 
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grooves  were  planed  as  shown  at  C  in  the  sectional  view, 
Fig.  2.  Two  bars  shown  in  Fig.  3  were  next  planed  up  with 
extensions  to  fit  into  the  grooves  C  in  the  table.  When  this 
work  had  been  done,  the  table  was  turned  over  and  the  bars 
put  in  place  under  it,  after  which  seven  holes  D  were  drilled 
and  tapped  in  each  bar  to  provide  for  holding  the  bars  in 
place  by  countersunk  screws.  Hexagon  cap-screws  were  used 
for  this  purpose.  With  the  bars  secured  to  the  table  in  this 
way,  a  very  satisfactory  repair  was  niado 

Now  York  City.  Max  Himoff 

PREPARING   AND   CEMENTING   BELTS 
The    cementing   of   endless   belts— either    new    ones   or    old 
ones  that  have  parted  in  service — is  not  as  well  understood  as 
it  might  be  by  the  average  mechanic.     With  the  view  of  ex- 
plaining the  method  of  procedure  in  cementing  belts  for  the 


This  glue  is  heated  in  a  double  boiler  and  thoroughly  stirred 
until  it  forms  a  thick  paste.  Before  using,  the  paste  is 
thinned  down  the  required  amount  with  grain  alcohol  until 
a  thin  paste  is  formed.  This  paste  is  applied  hot.  After  join- 
ing the  ends  of  the  belt,  the  joint  is  rubbed  with  the  end  of 
the  wooden  spatula  E,  taking  care  to  apply  pressure  over  the 
entire  lap.  Two  small  pieces  of  board  can  be  clamped  or 
nailed  over  the  joint,  after  which  the  belt  is  placed  in  a  warm, 
dry  corner  away  from  drafts.  The  joint  should  be  allowed 
twenty-four   hours  to  set  before   it  is  used. 

Now   Britain,  Conn.  W.  C.   Betz 


Method   of  forming  Belt  Laps   and   Tools   used   for   the    Forming    and    Cementing    Operations 

benefit  of  men  employed  in  shops  where  there  is  no  regular 
repair  man,  the  following  article  has  been  written.     In  order 
to  prepare  an  old  belt  that  is  greasy,  the  first  step  is  to  clean 
is  thoroughly  by  soaking  in  benzine  for  about  fifteen  minutes. 
The  belt  is  then  laid  out  flat  on  a  board  or  bench  to  allow  it 
to    dry.      The    ends    that    are    to    be    joined 
should   be   further  cleaned  by   placing  blot- 
ting paper  over  and  under  them  and  then 
applying  a  hot  iron  to  soften  the  grease  so 
that   it   will    be    absorbed    by    the    blotting 
paper.     It  is,   of  course,  understood  that  a 
clean   new  belt  does  not  require  this  treat- 
ment. 

In  the  case  of  a  new  belt,  the  belt  should 
be  fastened  to  a  board  or  bench  and  the 
ends  beveled  as  shown  at  A,  the  tools  C  and 
D  being  used  for  this  purpose.  The  tool  C 
is  employed  to  rough  down  the  ends  to  shape 
and  the  smooth  side  of  B  is  used  to  scrape 
the  end  of  the  lap  to  produce  the  shoulder 
B.  The  rough  side  of  the  tool  is  then 
brought  into  action  to  rough  the  surfaces 
to  be  joined  so  that  they  will  take  the 
cement.  In  beveling  the  ends  of  the  belt, 
care  should  be  taken  to  see  that  the  finished 
lap  will  run  in  the  same  direction  as  the 
original  lap  in  the  belt,  the  length  of  the 
lap  being  determined  from  the  length  of 
the  original   lap   of  the  old  belt. 

A  good  cement  for  joining  the  ends  of  a  belt  is  cheapest, 
as   a   cheap   cement   is    dear   at   any   price.      A   good   cement 
can   be   made   from    the    following   formula: 
white  glue,  1  pound 


WORM   AND   WORM-WHEEL   LAPPING 

FIXTURE 
There  is  no  part  of  an  automobile  that  requires  more  care- 
ful attention  than  the  steering  gears.  It  is  essential  for  these 
gears  to  be  designed  to  meet  the  require- 
ments of  the  particular  car  on  which  they 
are  to  be  used,  and  to  keep  the  cost  of  pro- 
duction within  certain  limits.  There  are 
several  types  of  steering  gears  that  may  be 
used,  among  which  may  be  mentioned  the 
worm  and  segment,  the  bevel  gear  and 
bevel  segment  and  bevel  gears.  The  most 
universally  used  type  is  the  worm  and  worm- 
wheel. 

In  manufacturing  these  gears  the  best 
grade  of  high-carbon  machine  steel,  nickel 
steel,  chrome-nickel  or  chrome-vanadium 
steel  is  used.  These  steels  all  forge  well 
and  are  easily  machined.  They  are  always 
carbonized  and  hardened  to  give  the  great- 
est strength  and  wearing  qualities.  It  is 
during  this  hardening  process  that  strains 
are  set  up  which  cause  the  steel  to  warp. 
No  matter  how  accurately  the  parts  may 
have  been  machined,  they  will  be  distorted 
by  the  hcat-treatmcnt  to  such  an  extent  that 
many  cannot  be  used.  It  was  to  overcome 
this  distortion  that  the  fixture  shown  in  the 
accompanying  illustration  was  designed.  By 
grinding  or  lapping  the  worm  and  worm- 
wheel  together,  it  was  found  that  the  un- 
even spots  which  caused  the  steering  wheel  to  turn  harder  in 
one  position  than  another  were  removed,  and  the  wheel  would 
then  turn  smoothly  and  easily. 

After  a  worm  and  worm-wheel  have  been  used  on  a  car 
for  some  time,  it  is  necessary  to  adjust  the  worm  and  wheel 


FlztliTe  for  lapping  a  Worm  and  Worm-wheel  to  insure  having  them   run  smoothly  together 

to  take  up  end  motion.     Therefore  it  is  essential   for  more 

than  one  thread  on  the  worm  to  be  lapped  to  the  wheel.     It 

Peter   Cooper's      is    for   performing   this    lapping    operation    that    the    present 

powdered  white  lead,  1  ounce.  fixture  was  designed.     For  this  purpose  the  worm  is  placed 
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In  the  llxture  at  .1  mid  the  wheel  at  B.  The  end  of  the  worm- 
shaft  is  titled  to  the  driving  shaft  O ;  this  driving  shaft  carries 
tlRht  mid  loose  pulleys  J)  and  a  small  gear  which  ounagos 
the  train  of  gears  E  that  operate  the  shaft  /''.  The  gears  K 
run  In  an  oil  bath  formed  by  means  of  the  upright  mem- 
bers of  the  fixture.  The  pin  O  fits  In  a  groove  at  the  left- 
hand  end  of  the  shaft  F  and  prevents  it  from  moving  in  an 
endwise  direction,  while  a  cam  //  Is  cut  at  the  opposite  end 
of  the  shaft  F;  this  cam  operates  the  slide  /  In  which  the 
worm  is  mounted.  By  means  of  this  cam  the  worm  receives 
an  oscillating  motion  which  laps  enough  of  the  thread  to 
allow  adjustment  betv^een   the  worm  and   wheel. 

The  worm-wheel  is  also  clamped  in  an  adjustable  slide 
which  is  provided  to  allow  various  sized  worm-wheels  to  be 
lapped  in  the  fixture.  Gibs  provide  an  ample  bearing  for  this 
slide,  which  is  operated  by  the  screw  L  which  runs  in  the 
plate  M.  The  casting  N  supports  the  gibs  and  forms  the  dove- 
tailed bearing  for  the  slide  I.  The  base  casting  of  the  fixture 
is  shown  at  O. 

In  using  this  fixture  the  worm  is  driven  at  about  fifty 
revolutions  per  minute,  and  the  gear  reduction  is  such  that 
the  worm  is  removed  longitudinally  at  about  one-quarter  the 
rate  at  which  it  revolves.  This  ratio  allows  the  thread  of 
the  worm  to  engage  each  tooth  of  the  worm-wheel,  and  the 
use  of  emery  and  oil  for  lapping  gives  a  very  smooth  surface 
that  insures  even  running  between  the  worm  and  wheel. 

Springfield,  Mass.  E.  H.   Peatt 


REPAIRING    AN    AUTOMOBILE    CYLINDER 

The  shop  in  which  the  writer  is  employed  recently  made 
rather  an  unusual  repair  on  an  automobile  cylinder,  and  a 
description  of  this  repair  will,  perhaps,  interest  readers  of 
Machinery.  The  reason  trouble  was  taken  to  repair  the 
cylinder  was  because  considerable  time  would  have  elapsed 
before  a  new  one  could  have  been  obtained  from  the  manu- 


Fig.  1.     The  Broken  Cylinder 


Fig.  2.     Repaired  Cylinder 


facturer;  also,  to  make  a  new  cylinder  in  a  local  shop  would 
have  meant  a  large  expense  in  the  preparation  of  patterns. 

The  cylinder  was  broken  through  the  bottom  fiange  as  the 
result  of  being  bolted  down  unevenly  to  the  crank-case.  The 
position  of  the  break  may  be  seen  at  A  in  Fig.  1.  In  making 
the  repair,  the  cylinder  was  first  placed  in  a  lathe,  and  the 
flange  parted  off  at  the  break,  as  shown  in  Fig.  2.  The  out- 
side diameter  of  the  cylinder  was  next  turned  right  up  to 
the  water-jacket,  a  light  cut  being  taken  to  leave  the  wall  as 
thick  as  possible.  The  casting  B  was  then  made  and  ma- 
chined to  go  over  the  outside  of  the  cylinder,  and  to  fit  up 
underneath  the  water-jacket.  This  casting  was  secured  in 
place  by  means  of  eight  manganese-bronze  set-screws  stag- 
gered around  it.  The  reason  the  set-screws  were  made  of 
manganese-bronze  was  because  this  material  expands  at  prac- 
tically the  same  rate  as  cast  iron  when  it  becomes  heated, 
and  so,  although  the  set-screws  penetrate  to  the  inside  of 
the  cylinder,  they  will  not  score  the  piston.  The  holes  for 
the  set-screws  were  drilled  and  tapped  into  both  the  casting 
and  the  cylinder,  and  then  countersunk.  The  set-screws  were 
screwed  home  and  the  ends  riveted  over. 

Before  the  original  cylinder  was  touched  the  necessary 
dimensions  were  taken  to  make  sure  of  the  repaired  cylinder 
having  the  same  compression  as  the  original.  Up  to  the 
present  time,  the  cylinder  has  not  given  any  trouble. 

Christchurch,  New  Zealand.  J.  H.  Clarke 
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A    GROOVING   TOOL 

If  one  stops  to  study  the  problem  that  was  presented  when 
It  was  desired  to  machine  the  casting  shown  In  Fig.  1  on  an 
automatic  turret  lathe,  it  will  be  seen  that  a  grooving  tool 
will  be  needed  which  must  not  only  be  strong  but  very  com- 
pact and  accurate. 
Fig.  2  shows  the  de- 
sign finally  adopted, 
which  has  proved 
very  satisfactory, 
both  as  to  auto- 
matic  action, 
strength  and  ac- 
curacy. Although 
rigid  enough  as  it 
is,  a  pilot,  of 
course,  would  add 
to  its  rigidity. 

The  bar  A  is  off- 
set as  shown  at  B, 
point  C  being  the 
center  of  the  lathe 
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Chuck    and   point   B     ^'^-  ^-     '^"''  '"  ''''<^''  Grooving  Tool  ^as  made 

the  fulcrum  point  of  the  tool-holder  E,  which  is  a  steel  cast- 
ing bored  to  hold  the  tool  F.  This  tool  is  set  and  held  In 
the  proper  relation  as  regards  its  cutting  edge  by  clamps  Q 
and  nut  H.  It  will  be  no- 
ticed that  the  tool  F  is 
so  shaped  that  it  will  al- 
low of  much  and  inex- 
pensive grinding,  fore- 
stalling any  possible  ob- 
jection to  such  an  ex- 
pensive cutting  tool.  The 
tool-holder  E  is  free  to 
move  on  the  bar  A  up  to 
a  certain  limit,  and  when 
this  limit  is  reached,  pin 
J  will  come  into  contact 
with  screw  K.  It  is  neces- 
sary to  adjust  this  screw 
very  accurately,  for  upon 
it,  more  than  upon  the 
travel  of  the  lathe  car- 
riage, depends  the  accuracy 
of  this  tool;  it  takes  the 
backlash  out  of  the  cam, 
so  to  speak. 

The  lathe  carriage,  of 
course,  also  has  an  adjust- 
ing screw  1/  which  engages 
the  surface  of  the  plate  M 
as  the  carriage  moves  in- 
ward and  brings  the  tool- 
holder  around,  thus  feed- 
ing the  cutting  tool  into 
the  work  the  required 
amount.  The  pull-back  ar- 
rangement consists  of  a 
spring   2V,    pin    O,    bracket 


TOP  OF  CARRIAGE 
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Fig.  2,     Grooving  Tool  for  use  on  Automatic  Turret  Lathe 

P  and  adjusting  screw  Q.  When  we  consider  that  this  tool, 
from  which  so  much  is  expected  as  regards  rigidity  and  au- 
tomatic performance,  needs  but  I14  inch  working  space  at  X, 
as  shown  in  Fig.  1,  it  will  be  apparent  that  it  is  of  excellent 
design.  Richard  Russell 
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"RELIEF   OF  TAPS" 

Tn  the  Doeoinber  nuinbijr  of  Maciiinkuy  on  page  263  (en- 
gineering edition)  in  the  article,  "Relief  of  Taps,"  is  a  mis- 
statement of  fact  winch  we  believe  you  should  correct. 

The  form  of  relief  shown  in  Fig.  13  is  not  new.  We  be- 
gan  making  taps   with   that   form   of   relief   in   March,   1885, 
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Fig.     1  Fig.    13 

and  have  continued  the  practice  ever  since,  calling  the  tap 
"machine  relieved."  One-third  of  the  width  of  the  land  is 
concentric,  that  is,  the  top,  angle  and  bottom  of  the  thread 
follow  the  curve  of  the  hole.  The  remaining  two-thirds  of 
the  land  is  relieved  on  the  top,  angle  and  bottom  of  the 
threads. 

Thousands  of  users  of  "Lightning  machine  relieved"  taps 
will  recognize  the  error  into  -yvhich  your  editorial  department 
has  fallen. 

Greenfield,  Mass.  Wiley  &  Russell  Mfg.  Co. 

[We  are  glad  to  publish  this  letter  from  the  Wiley  &  Rus- 
sell Mfg.  Co.,  which  is  something  of  a  revelation.  The  letter 
will  remove  the  impression  existing,  we  believe,  not  only 
among  tap  users  but  among  tap  makers  that  "Lightning"  ma- 
chine relieved  taps  are  made  with  full  eccentric  relief,  the  re- 
lief beginning  at  the  cutting  edges  of  the  teeth  as  shown  in 
Fig.  1.  We  think  that  many  users  of  "Lightning"  taps  are 
not  aware  of  the  fact  that  one-third  the  land  is  concentric  and 
the  remaining  two-thirds  eccentric,  as  shown  in  Fig.  13.  The 
editorial  department  was  never  taken  into  the  confidence  of 
the  company  as  regards  the  exact  shape  of  thread  relief  used 
and  was  as  much  in  the  darlc  as  to  the  details  as  the  aver- 
age tap  user. — Editor.] 


"RELIEF   OF  TAPS" 

I  have  read  with  great  interest  the  article  in  December 
M.\c!ii.NERY  entitled  "Relief  of  Taps,"  and  wish  to  endorse 
heartily  the  conclusion  reached  therein  that  the  type  of  re- 
lief shown  in  Fig.  13  is  the  rnost  practical  and  satisfactory 
form  discussed.  The  article  contains  one  error,  however.  The 
Pratt  &  Whitney  Co.  is  wrong  in  its  belief  that  it  is  the 
originator  of  this  particular  type  of  relief,  when  adopting  it 
five  or  six  years  ago.  I  can  testify,  from  personal  knowledge, 
that  this  identical  type  of  relief  was  used  on  the  tap  product 
of  the  Wiley  &  Russell  Mfg.  Co.  during  the  whole  time  I 
was  connected  witli  them — a  period  of  about  eighteen  years — 
prior  to  the  retirement  of  the  Russells  from  that  company 
upon  its  reorganization  about  two  years  ago.  I  believe  they 
still  use  it. 

The  accompanying  cut  and  text  are  from  a  catalogue  of  the 
Wiley  &  lUisscll  Mfg.  Co.  published  about  eight  years  ago, 
and  will  be  found  to  describe  accurately  the  same  type  of  re- 
lief as  shown  in  Fig.  13  of  M.\chi.xery's  article.  This  catalogue 
clipping,  while  not  giving  the  exact  width  of  the  concentric 
land,  shows  in  the  cut  that  the  full  diameter  of  the  tap  is 
maintained  for  approximately  one-third  of  the  land,  and  this, 
indeed,  was  our  practice. 

In  that  catalogue  of  eight  years  ago  was  first  printed  the  de- 
scription of  our  tap  relief,  but  I  have  in  my  possession  a 
Wiley  &  Russell  catalogue  of  thirty  years  ago,  which  contains 
this  phrase:  "Our  taps  are  all  machine  relieved  on  the  most 
correct  principle."  This  refers  to  the  same  type  of  relief 
as  that  we  are  now  discussing,  and  was  printed  at  about  the 


time  we  began  applying  this  rcillef  by  machinery  during  the 
process  of  threading.  lOven  earlier  than  that,  probably  for 
a  period  of  about  five  years,  we  had  been  applying  this  same 
relief  to  our  taps  by  hand  with  a  "three-square"  file.  While 
I  cannot  get  from  the  records  the  exact  date  when  this  type 
of  relief  was  first  used  upon  the  Wiley  &  Russell  tap  product, 
it  is  safe  to  assume  from  the  above  that  It  was  at  least  thirty- 
five  years  ago. 

The   long   experience   of   the   management   of   our    new    or- 
ganization, the  Russell  Mfg.  Co.,  has  so  strongly  convinced  us 

Lightning  Machine  Relieved  Taps 


The  above  diagram  shows  our  Machine  Relief,  exaggerated 
to  show  the  priiuiiiie. 

Every  tooth,  both  top  and  bottom  of  thread,  is  relieved  like 
a  milling  cutter  This  reduces  friction  and  binding  to  a  mini- 
muiii,  and  produces  a  free,  clean  cut. 

In  this  form  of  relief,  the  true  size  of  the  tap  is  maintained 
the  full  length  of  the  flute;  am[ile  stock  being  left  behind  the 
cutting  edge,  so  that  it  may  be  reground  for  sharpening  manv 
times   without   destroying   the   size. 

This  relief  might  also  be  termed  a  "parallel"  relief, 
as  the  full  threads  are  of  the  same  diameter  throughout  and 
absolutely  parallel  from  end  to  end. 

The  life  of  these  taps  is  much  longer  than  that  of  taps  , 
relieved  by  the  common  method,  which  have  the  true  size  only 
in  the  first  few  teeth  at  the  point,  the  relief  being  gained  by 
{;radually  reducing  the  size  toward  the  shank.  It  will  readily 
be  seen  that  the  size  of  taps,  relieved  in  this  way,  is  lost  as  soon 
as  the  teeth  at  the  point  wear  down;  and  these  teeth  wear  the 
fastest,  because  they  do  all  the  cutting. 

Our  relief  is  applied  in  process  by  special  machinery,  which 
insures  absolute  uniformity. 

tarindex  on  pages  4  to  6 

Reproduction    of    Page    from    Wiley    &    Kussell    Mfg.    Co.'s    Catalogue 
published  about  Dight   Years  ago 

of  the  superiority  of  this  type  of  tap  relief  over  all  others 
that  we  will  use  it  upon  our  product  as  soon  as  it  is  ready 
for  the  market. 
Greenfield,  Mass.  Charles  C.  Russell 


RECHARGING   PERMANENT   MAGNETS 

In  the  How  and  Why  department  of  M.\hii.nkkv  for  De- 
cember I  note  that  A.  B.  has  trouble  in  retaining  magnetism 
in  permanent  magnets  of  magnetos.  In  the  first  place,  the 
steel  should  be  very  hard,  as  this  is  an  important  feature  of 
permanent  magnets.  As  the  magnetic  flux  is  strong  when  the 
current  is  on,  the  current  evidently  flows  in  the  proper  direc- 
tion; the  trouble  is  elsewhere.  I  have  magnetized  permanent 
magnets  with  success  by  tapping  them  with  a  hammer  wJiile 
in  the  magnetic  field.  The  sharp  hammer  blows  seem  to 
help  the  magnets  take  up  the  flux.  The  hammer  should  be 
of  brass  or  other  non-magnetic  metal  to  prevent  it  from  stick- 
ing to  the  magnetized  steel.  After  the  magnets  are  energized, 
they  should  be  subjected  to  as  few  shocks  or  blows  as  possible, 
as  this  tends  to  weaken  them. 

Youngstown,  Ohio  E.   D.  Gaqnieb 
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INUKNIOUS  MKANS  AND  8HOHT  CUTH  KOU  HAVINC)  1,A1K)R  AND  MATERIAI.8 


REMOVING  A  PLUG  PROM  A  FINISHED  PIECE 

It  Hoiiiotinics  Imppciis  that  a  finlshccl  \nci.-v  with  a  n^niilar 
fontor  at  one  oiul  and  a  central  boro  at  the  other  must  be 
held  between  eentcrs  on  a  lathe.  Such  a  pieee  is  shown  in  the 
aeconipanyiiiK  illustration,  wliorc  it  will  be  seen  tliat  an  auxil- 
iary pluK  A  has  been  driven  into  the  bore  to  provide  a  bearing 

for  on(>  ol'  the  latlie 
centers.  11'  it  is 
necessary  for  this 
auxiliary  plug  to  be 
a  tight  fit  In  the 
bore,  it  may  be  dif- 
ficult to  get  the 
plug  out  again 
without  spoiling  the 
finish  on  the  work. 
An  easy  way  of 
doing  this  is  to 
drill  a  small  hole  B 
of  such  a  size  that  a  piece  of  drill  rod  will  be  a  slip  fit  in  it. 
After  filling  the  bore  with  oil,  the  piece  of  drill  rod  is  in- 
serted in  the  hole  and  then  struck  on  the  end  with  a  ham- 
mer. This  action  is  equivalent  to  that  of  a  hydraulic  ram 
and  causes  the  plug  to  slip  out  of  the  bore  in  the  work. 
Detroit,   Mich.  Herafann   Mueller 


FACING  STOCK  IN  A  DRILL  PRESS 

The  accompanying  illustration  shows  a  useful  "kink"  for 
facing  off  and  finding  the  center  of  stock  that  can  be  chucked 
in  a  drill  press.  The  stock  to  be  faced  is  shown  at  A,  which 
illustrates  a  piece  of  round  stock  held  in  the  drill  chuck  and 


Rapid   Method   of   facing   and   centering   Stock  held   in   a   Drill   Chuck 


being  fed  against  a  flat  file  B.  A  few  revolutions  will  be 
sufficient  to  locate  the  center  of  the  stock.  In  facing  pieces 
by  this  method,  a  bastard  file  can  be  used  for  roughing,  after 
which  the  finish  is  produced  with  a  smooth  file. 

Corbin,  Ky.  J.   A.   Jesson 


A  HANDY  DRAFTSMAN'S  INSTRUMENT 
It  was  necessary  for  a  lot  of  neat  block  lettering  to  be  made 
for  titles  of  standardization  sheets,  etc.     To  do  this  well,  ac- 
curate spacing  is  required.     Such  spacing,  if  done  by  the  or- 


dinary niclhod  of  pricking  it  off  from  a  scale,  Is  very  tedious 
as  well  as  expensive,  and  it  would  pay  any  draftsman  to  make 
the  simple  little  tool  here  shown.  To  do  so,  sharpen  the  teeth 
of  a  wheel  from  an  old  clockwork  to  the  desired  point  and 
iiiouni   it   in  a  handle  B  with  a  pin  0.   The  wheel  A,  if  run 


Instrument  for  laying  off  Spaces  for  Block  Letters  or  Section  Lines 

along  a  triangle,  will  impress  dots  with  speed  and  accuracy. 
It  will  also  be  of  aid  in  cross-sectioning. 

East  Lynn,  Mass.  R.  F.  Pohle 


SPECIAL  HERMAPHRODITE  CALIPERS 

The  writer  recently  bad  to  lay  out  some  pieces  with  bev- 
eled sides  and  found  that  he  could  not  use  an  ordinary  pair 
of  hermaphrodite  calipers  with  only  one  hook  on  the  leg. 
For  this  job,  a  special 
pair  of  hermaphrodite 
calipers,  illustrated 
herewith,  was  designed. 
The  illustration  will  be 
self-explanatory  to  any 
mechanic,  but  it  may  be 
mentioned  that  the  size 
of  the  double  hook  is 
exaggerated  in  order  to 
show  it  more  clearly. 
There  are  probably 
many  mechanics  who 
have  felt  the  need  of 
such  a  tool  from  time  to 
time.  For  the  particu- 
lar job  for  which  these 
calipers  were  made,  it 
would  have  been  difll- 
cult  to  scribe  a  straight 
line  for  even  a  short 
distance  with  a  tool  of 
the  ordinary  design,  as 
it  would  require  a  very 
steady  hand  to  keep  the 
calipers  running  on  the 
beveled  side  of  the  work.  The  double  hook  did  away  with 
this  difficulty  entirely  so  that  the  laying  out  was  a  very 
simple  matter. 

Philadelphia,  Pa.  Fred  Henke 

*     *     * 

Don't  forget  that  a  drill  with  a  short  shank  can  be  removed 
from  the  spindle,  if  a  short  piece  of  drill  rod  is  dropped  on 
the  end  of  the  shank  through  the  spindle  broach  so  the  drift 
can  strike  it. 


Special  Hermaphrodite  Calipers  for  use  on 
Beveled  Work 
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QUESTIONS  ON  PRACTICAL.  SUBJECTS  OF  GENERAL,  INTEREST 


MAKING  TEMPLETS  AND  TOOLS  FOR 
INVOLUTE  GEAR  CUTTERS 

A.  J.  T. — I  would  like  to  sec  an  article  publisliod  in 
Maciii.nkhy  descTibinf?  the  process  of  generating  or  forming 
a  templet  and  the  tools  for  planing  and  hacking  off  a  one 
diameter  pitch  1!.  &  S.  involute  gear  tooth  cutter.  What  I 
would  like  to  know  is  how  tlio  templet  is  made  so  that  it 
will  he  exactly  alike  on  both  sides  and  theoretically  correct  as 
to  the  radii  of  the  curves  and  over-all  dimensions;  the  kind 
of  steel  used  and  the  process  of  making  the  tools  and  fly- 
cutters  if  any  are  used. 

A. — The  data  on  tooth  shapes  arc  regarded  as  a  private 
matter  by  the  manufacturers  of  so-called  involute  gear  cut- 
ters. The  method  of  making  templet  and  formed  cutters, 
however,  is  more  or  less  common  knowledge  among  flrst-class 
toolmakers.  An  article  on  the  subject  would  be  welcomed  by 
the  editorial  department. 


DRAW-BAR  PULL  OP  TRACTORS-DRAFT 
OF  PLOWS 

B.  E.  M. — 1.  W'liat  percentage  of  the  power  of  an  internal 
combustion  motor  tractor  is  available  at  the  draw-bar  when 
working  on  soft  soil?  2.  What  is  the  draft  per  unit  of  a  gang 
plow  ? 

A. — 1.  The  draw-bar  pull  of  tractors  varies  widely.  The 
design  of  the  driving  wheels  and  the  efficiency  of  the  driving 
gear  as  well  as  the  character  of  the  ground  on  which  the 
tractor  is  working  must  be  taken  into  account.  An  average 
of  the  draw-bar  pull  of  farm  tractors  working  on  soft  soils 
probably  would  lie  somewhere  between  15  and  35  per  cent  of 
the  power  developed  by  the  engine  according  to  the  experi- 
<'nce  of  one  tractor  builder.  Conditions  may  be  so  adverse, 
however,  that  the  tractor  is  barely  able  to  pull  itself,  when 
the  pulling  power,  of  course,  will  be  practically  nil.  The  de- 
sign of  the  tractor  wheels  is  an  important  consideration.  The 
following  data  were  furnished  by  C.  H.  Melvin  of  Deere  &  Co., 
Moline,  111.:  One  tractor  weighing  8000  pounds,  with  driving 
wheels  5'/2  feet  diameter  by  14  inches  face,  driven  by  a  40 
horsepower,  four-cylinder  engine,  developed  3000  pounds  draw- 
bar pull  under  normal  favorable  traction  conditions.  Another 
tractor  weighing  12,000  pounds  and  having  four  driving  wheels 
5  feet  diameter  by  12  inches  face  developed  a  draw-bar  pull 
of  2950  pounds  under  exactly  the  same  conditions.  Apparently 
there  is  no  rational  basis  as  yet  for  fixing  standard  draw-bar 
pulls  of  different  types  of  tractors. 

2.  The  draft  of  plows  varies  greatly  in  different  soils,  as 
Is  indicated  in  the  following  tabh;  compiled  from  tests  made 
of  the  draft  of  a  single  unit,  14-inch  plow. 

Corn  stubble,  7  inches  deep 300  to  350  pounds 

Wheat  stubble,   7   inches   deep 350  to  400 

Clover  sod,  7  inches  deep 350  to  450       " 

Blue  grass,  7  inches  deep 500  to  600        " 

June   grass,   7    inches   deep 500  to  600       " 

Breaking  prairie  sod  3i^  to  4i^ 700  to  800 

A  turf  and  stubble  plow  working  under  normal  conditions 
to  an  average  depth  of  6  inches  will  require  a  draw-bar  pull 
■of  425  pounds,  and  the  same  plow  will  vary  in  draft  in 
various  conditions  of  soil  from  250  pounds  in  light  soils  to 
650  pounds  under  hard  plowing  conditions,  and  even  more. 
In  fact,  1050  to  1250  pounds  pull  is  required  in  the  black 
waxy  Texas  lands.  M.  Rumely  Co.,  La  Porte,  Ind.,  states  that 
under  ordinary  conditions  the  draft  of  a  plow  per  square 
inch  of  cross-section  in  old  ground  is  from  4  to  6  pounds;  2',4 
to  3  pounds  in  sandy  ground  and  as  high  as  15  to  20  pounds 
in  virgin  gumbo  sod.  This  company  states  that  the  draw- 
bar horsepower  of  a  tractor  ranges  from  25  to  65  per  cent 
of  the  indicated  horsepower.  Further  information  on  the  sub- 
ject can  be  obtained  from  a  book  entitled  "Power  and  the 
Plow." 


Suppose  the  surfacf  is  to  be  turned  to  an  angle  of  84  degrees 
(as  shown  in  the  illustration  Fig.  1)  and  the  tool  feeds  8 
inches  in  a  horizontal  direction  while  It  feeds  5  inches 
vertically.  How  much  should  the  toolbar  incline  from  the 
vertical  ? 

A. — The  method  of  determining  the  vortical  position  of  a 
boring  mill  tool-head  when  turning  tapers  by  using  both  feeds 
in  combination,  is  as  follows:     If  the  horizontal  feeding  move- 


Fig.  1.     Conical   Sliapo    to    bo    turned 

ment  //  (Fig.  2)  Is  8  inches  and  the  vertical  feeding  movement 
V  is  5  inches,  obviously  the  surface  will  be  turned  to  angle  c, 
provided  the  head  is  vertical,  but  if  inclined  to  some  angle  x, 
angle  c  will  be  dimini.shed,  and  if  the  tool-bar  is  set  over  the 
right  amount,  the  conical  surface  can  be  turned  to  an  angle 
((  equal  to  6  degrees,  thus  giving  an  84-degree  angle  as  meas- 
ured from  the  axis. 

The  first  step  in  determining  the  angle  x  is  to  find  angle  b. 
sin  a  X  H 

The  sine  of  angle  b  = in  which  H  represents  the 

V 
rate  of  horizontal  feed  and  V  the  vertical  feed. 


CENTER-LINE 

•~-^             OF  TOOL-HEAD 

U 

7^<^.^^^ 

-J4 

/ 

?^ 

^^,,,__ 

i— 8-'— r--^ 

::^1    "~ 

7^--v^ 

( 

) 

"■^.^ 

/                 !     ■ 

idlf^^O;^     1 

I 

"-/       / 

1 

i- 

1 

>    '^^^ 

1 

^" 

^^v^ 

1 
1 

.VuW. 

tir  ni 

TAPER  TURNING  WITH  COMBINED  FEEDS 

A.  S.  -When  taper  turning  is  done  with  a  vertical  boring 
mill,  by  using  the  horizontal  and  vertical  feeds  in  combina- 
tion, how  is  the  angular  position  of  the  tool-head  determined? 


Fig.    2.     Combination  of  Feeds  that  generate   the   Required  Shape 

The  value  of  angle  b  is  next  found  by  referring  to  a  table 

of  sines.    We  now  have  angles  b  and  a  and  by  subtracting  the 

sum  of  these  angles  from  90  degrees,  the  required  angle  x  Is 

obtained.     To  illustrate,  the  sine  of  6  degrees  or  angle  a,  is 

0.1045  X  8 

0.1045;    hence  sin   b  = =  0.1672. 

5 

By  referring  to  a  table  of  sines,  we  find  that  the  angle  cor- 
responding to  0.1672  is  9  degrees  38  minutes,  approximately; 
then  angle  x  =  90°  —  (6°  +  9°  38')  =  74°  22'. 

If  the  required  angle  a  is  greater  than  angle  c,  which  is 
obtained  when  the  tool-bar  is  in  a  vertical  position,  it  would 
then  be  necessary  to  swing  the  lower  end  of  the  bar  to  the 
left,  rather  than  to  the  right  of  a  vertical  plane. 
*     •    • 

The  Ronay  process  for  briquetting  brass,  bronze,  aluminum 
and  other  metal  chips,  without  the  use  of  a  binding  material, 
was  developed  in  Germany  and  is  now  protected  in  this  country 
by  U.  S.  patents.  The  process  subjects  every  part  of  the 
material  to  heavy  hydraulic  pressure,  so  great  that  a  com- 
paratively solid  briquette  Is  produced.  In  order  to  produce 
the  greatest  possible  solidity,  it  is  necessary  that  the  air  be 
thoroughly  expelled.  The  air  cannot  be  expelled  if  the  pres- 
sure is  exerted  in  the  mold  from  one  direction  only.  It  is 
necessary  to  exert  pressure  on  the  briquettes  from  the  sides 
also.  Briquettes  produced  by  this  process,  in  which  all  air 
is  expelled,  melt  in  the  furnace  with  little  or  no  more  waste 
than  pigs  of  new  metal.  The  pressure  employed  approximates 
30,000  pounds  per  square  inch. 


412 


MACHINERY 


January,   1914 


ANNUAL   MEETING   OF   THE  AMERICAN 
SOCIETY  OF  MECHANICAL  ENGINEERS 

The  aiimiiil  moctiiiK  <>f  tlio  Aiii(>rlwiii  Society  ol'  Mucliiiiilcal 
EnBinciTs  was  hold  In  Now  York  City,  Decciiibor  2-5,  the  Kii- 
glneerlng  BUlg.  beliiK  the  headquarters.  The  papers  presented 
covered  a  wide  ranKO  of  subjects,  giving  the  program  a 
scope  and  Interest  hardly  before  exeeodod.  They  comijrisrd 
boilers  and  their  operation,  ccnuuit,  enameling,  fire  protection, 
gas  measununeiit,  gas  power  engineering,  llnoshaft  bearings, 
machine  tools,  management,  properties  of  steam,  rope  drive, 
steel  railway  cars,  textiles  with  reference  to  mill  engineering, 
and  vacuum  cleaning. 

The  president.  Dr.  W.  P.  M.  Goss,  read  his  presidential  ad- 
dress, "Efficiency  in  Technical  Education  a  Factor  in  the  De- 
velopment of  Professional  Ideals,"  Tuesday  evening,  after 
which  a  reception  was  given  to  the  members  and  their  friends. 
On  Wednesday  evening  the  Grashof  modal,  presented  by  the 
Verein  deutscher  Ingenieure  to  George  Westlnghouse,  was  con- 
ferred. Mr.  Westlnghouse  was  unable  to  be  present  because  of 
illness,  and  the  medal  was  transferred  to  the  keeping  of 
James  Hartness  the  new  president.  An  address  illustrated 
by  lantern  views  on  Leonardo  da  Vinci,  engineer  and  artist, 
was  made  Wednesday  evening  by  John  W.  Lieb,  Jr.  The  cus- 
tomary reunion  took  the  form  of  a  German  dinner  given 
Thursday  evening.  This  dinner  reproduced  one  of  the  menus 
served  to  the  visiting  engineers  in  Germany  last  summer. 
The  dinner  was  held  at  the  Hotel  Astor  and  a  brief  account 
of  the  trip  illustrated  by  lantern  views  was  given  by  Wor- 
cester R.  Warner,  which  was  followed  by  dancing.  The  tech- 
nical program  comprised  the  following  papers: 

"Notes  on  the  Further  Operation  of  Large  Boilers  of  the 
Detroit  Edison  Co.,"  by  J.  W.  Parker. 

"Task  Setting  for  Firemen  and  Maintaining  High  Efficiency 
In  Boiler  Plants,"  by  Walter  N.  Polakov. 

"Properties  of  Steam,"  by  R.  C.  H.  Heck. 

"Hoisting  and  Conveying,"  sub-committee  report. 

"Dynamic  Braking  for  Coal  and  Ore-Handling  Machinery," 
by  Clark  T.  Henderson. 

"Steel  Under  Frame  Box  Cars,"  by  G.  W.  Rink. 

"Steel  Upper  Frame  Box  Cars,"  by  R.  W.  Burnett. 

"Cotton  Conveying  Systems;  their  Safeguards  against  Fire," 
by  H.  A.  Burnham. 

"Specifications  for  Factory  Timbers,"  by  F.  J.  Hoxie. 

"Textile  Cost  Accounting,"  by  C.  B.  Annett  and  C.  F.  Cun- 
ningham. 

"Efficiency  of  Rope  Driving  as  a  Means  of  Power  Transmis- 
sion," by  E.  H.  Ahara. 

"Comparative  Tests  of  Three  Types  of  Lineshaft  Bearings," 
by  Carl  C.  Thomas,  E.  R.  Maurer  and  L.  E.  Kelso. 

"Bitot  Tubes  for  Gas  Measurement,"  by  W.  C.  Rowse. 

"Tests  of  Vacuum  Cleaning  Systems,"  by  J.  R.  McColl. 

"Tests  Upon  the  Transmission  of  Heat  in  Vacuum  Evapora- 
tors," by  E.  W.  Kerr. 

"The  Art  of  Enameling,  or  the  Coating  of  Steel  and  Iron 
With  Glass,"  by  Raymond  F.  Nailler. 

"Gears  for  Machine  Tool  Drives,"  by  John  Parker. 

"Cast  Iron  for  Machine  Tool  Parts,"  by  Henry  M.  Wood. 

"Standardizing  Machinery,"  by  Fred  H.   Colvin. 

"A  Record  of  Pressed  Fits,"  by  C.  F.  MacGill. 

"A  New  Process  for  Cleaning  Producer  Gas,"  by  H.  F.  Smith. 

"The  Present  Status  of  Large  Gas  Engines  in  Europe,"  by 
Prof.  P.  Langer. 

"Extinguishing  Fires  in  Oils  and  Volatile  Liquids,"  by 
Edward  A.   Barrier. 

"The  Fire  Hazard   in   Turbo-Generators,"  by  G.   S.   Lawler. 

"Control  of  Automatic  Sprinkler  Valves,"  by  Fred  J.  Miller. 

"The  Need  of  More  Care  in  the  Design  and  Construction  of 
Elevated  Tanks,"  by  W.  O.  Teague. 

"Fire  Pumps,"  by  Ezra  E.  Clark. 

The  entertainment  included  excursions  to  a  number  of  power 
stations  and  manufacturing  plants,  among  which  were  the 
tunnel  construction  plants  of  the  Catskill  Aqueduct,  Water- 
side Station,  P.  R.  R.  and  N.  Y.  C.  Stations,  Henry  R.  Worth- 
ington,  Brooklyn  Navy  Yard,  E.  W.  Bliss  Co.,  Davis-Bournon- 
ville  Co.,  etc. 

The  following  officers  were  elected  for  the  coming  year: 
James  Hartness,  president;  H.  L.  Gantt,  E.  B.  Katte,  E.  E. 
Keller,  H.  G.  Reist,  vice-presidents;  A.  M.  Dean,  John  Hunter, 
E.  H.  Whitlock,  managers;  W.  H.  Wiley,  treasurer. 


JAMES   HARTNESS 

James  Hartness,  the  newly  elected  president  of  the  Ameri- 
can Society  of  Mechanical  lOngineers,  is  a  son  of  John 
Williams  Hartness  and  Ursilla  Jac'kson  Hartness;  ho  was  born 
in  Sclionoclady,  N.  Y.,  IKCl.  The  first  twenty  years  of  Mr. 
Ilarlness'  life  wore  spent  in  Ch^voland,  Ohio,  whore  after  pass- 


James   Hartness 

ing  through  the  public  schools  he  entered  practical  work  in 
machinery  building  plants.  Following  this  early  mechanical 
experience,  three  years  were  spent  as  foreman  of  a  manu- 
facturing plant  in  Winsted,  Conn.,  and  the  next  four  years 
as  foreman  and  inventor  in  a  hardware  manufacturing  plant 
in  Torrington,   Conn. 

In  the  fall  of  1888  Mr.  Hartness  designed  machinery  for 
the  Jones  &  Lamson  Machine  Co.,  in  Springfield,  Vt.,  and 
shortly  afterward  took  an  active  part  in  the  management  of 
tlie  company.  He  served  successively  as  superintendent,  man- 
ager and  for  the  last  dozen  years  as  president.  He  is  known 
in  tlie  machinery  building  industries  as  the  inventor  and 
manufacturer  of  various  machines  for  metal  turning,  designed 
to  take  the  place  of  the  engine  lathe.  One  of  his  first  inven- 
tions in  this  line  was  the  flat  turret  lathe  which  has  been 
very  successful,  both  from  a  mechanical  and  financial  point 
of  view.  Another  of  Mr.  Hartness'  designs  is  the  "Lo-swing" 
lathe  built  by  the  Fitchburg  Machine  Works,  Fitchburg, 
Mass.  Numerous  patents  have  been  taken  out  on  other  in- 
ventions, the  total  number  of  patents  granted  to  Mr.  Hartness 
being  over  eighty. 

Mr.  Hartness  has  been  a  consistent  believer  in  the  policy 
of  specialization  in  manufacturing.  Wlien  he  went  witli  the 
Jones  &  Lamson  Machine  Co.,  a  large  variety  of  machines 
was  made,  many  of  them  being  built  to  order.  This  practice 
was  found  to  be  unprofitable,  and  a  change  was  effected  in 
the  direction  of  making  fewer  machines  and  manufacturing 
rather  than  building  them.  When  the  flat  turret  lathe  was 
developed  and  put  on  the  market,  the  time  was  ripe  for 
specialization,  and  it  was  made  the  exclusive  product  of  the 
company  with  very  gratifying  financial  success.  Mr.  Hart- 
ness early  recognized  many  of  the  basic  principles  of  so- 
called  scientific  management  and  applied  them  in  the  design, 
manufacture  and  selling  of  machine  tools. 

A  number  of  years  ago  Mr.  Hartness  became  much  inter- 
ested in  astronomy,  and  in  1910  he  invented  the  turret 
equatorial  telescope  which  had  for  its  object  the  protection  of 
the  astronomer  from  the  rigors  of  cold  weather  observation. 
This  interesting  astronomical  apparatus  was  illustrated  and 
described  in  a  paper  presented  by  Mr.  Hartness  before  the 
American  Society  of  Mechanical  Engineers  at  the  December, 
1911,  meeting.  His  accomplishment  in  this  line  is  notable  in 
that  the  object  for  which  the  design  was  made  was  attained 
without  incurring  the  serious  optical  losses  that  had  resulted 
from  previous  designs  made  for  the  same  purpose. 

Mr.  Hartness  has  been  a  member  of  the  American  Society 
of  Mechanical  Engineers  since  1891.     He  served  as  one  of  the 
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nianaKcrs  of  the  society  from  1901  to  1912  and  then  as  vice- 
president.  He  is  a  Fellow  of  the  American  Association  for 
tlie  Advancement  of  Science  and  a  member  of  the  British  In- 
stitution of  Mechanical  Engineers,  Verein  deutscher  Ingeni- 
eure,  Astronomical  and  Astrophysical  Society  of  America, 
London  Astronomical  Society,  Royal  Arts  Society,  Boston 
Chamber  of  Commerce  and  vice-president  of  the  Western  New 
Kiigland  Chamber  of  Commerce,  and  an  honorary  degree  of 
mechanical  engineering  was  granted  him  by  the  University 
of  Vermont  in  1910.  He  is  the  author  of  "Machine  Building 
for  Profit"  and  "The  Human  Kactor  in  Works  Management." 
Ill  both  these  books  the  author  has  shown  his  grasp  of  the 
psychological  problems  of  industrialism.  He  is  an  advocate 
of  specialization  as  a  necessary  means  of  making  the  best  use 
of  man's  energies  and  adapting  him  to  the  world  of  today. 

In  addition  to  his  interests  in  the  Jones  &  Lanison  Machine 
Co.,  Mr.  Hartness  is  also  interested  in  four  other  machinery 
building  companies.  He  married  Miss  Lean  Sanford  Pond 
in  1885  and  has  two  daugliters:  Mrs.  Beardsley,  wife  of 
William  H.  Beardsley,  M.D.,  of  Springfield,  Mass.,  and  Mrs. 
FUuuters,  wife  of  Ralph  10.   Flanders  of  Springfield,  Vt. 


AWARD    OF   MEDALS   BY   THE   AMERICAN 
MUSEUM   OF   SAFETY 

An  award  of  medals  was  made  at  the  first  annual  dinner 
of  the  American  Museum  given  to  about  four  hundred  guests 
at  the  Waldorf-Astoria  Friday  evening,  December  12.  These 
medals  comprise  the  Scientific  Amci-ican  medal,  which  is 
given  for  some  safety  or  life-saving  devices.  Invented  within 
a  recency  of  three  years  and  exhibited  in  the  museum's  collec- 
tions; the  Dr.  Louis  Livingston  Seaman  medal,  which  is 
given  for  progress  and  achievement  in  hygiene  and  sanitation 
and  the  mitigation  of  occupational  disease;  the  Rathenau 
medal,  which  is  placed  at  the  disposal  of  the  Museum  of  Safety 
by  Dr.  Emil  Rathenau,  president  of  the  Allgemeine  Elec- 
tricitaets  Gesellschaft  of  Berlin;  the  Travelers  Insurance 
Company  medal,  which  is  given  to  the  American  employer  who 
has  done  the  most  for  the  protection  of  his  work-psople  in 
limb  and  life;  and  the  E.  H.  Harriman  memorial  medal 
which  is  given  to  the  American  railroad  that  has  been  most 
successful  in  protecting  the  lives  and  health  of  its  employes 
and  of  the  public. 

The  Scientific  American  medal,  received  by  George  M. 
Schroeder,  secretary  of  the  Welin  Marine  Equipment  Co.,  was 
awarded  his  company  for  boat  davits,  lifeboats,  rafts  and  life 
preservers.  The  Travelers  Insurance  medal,  awarded  the 
New  York  Telephone  Co.,  was  received  by  President  U.  N. 
Bethel  and  a  special  Travelers  Insurance  medal,  awarded  the 
Allgemeine  Electricitaets  Gesellschaft,  by  T.  C.  Martin.  The 
Louis  Livingston  Seaman  medal  was  received  by  President 
James  A.  Farrell  for  the  U.  S.  Steel  Corporation  and  the 
Rathenau  medal  by  President  G.  E.  Emmons  for  the  General 
Electric  Co.  The  E.  H.  Harriman  memorial  medal  was 
awarded  to  the  Southern  Pacific  Co.,  and  received  by  Julius 
Kruttschmitt,  chairman  of  the  board  of  directors.  Prof  F.  R. 
Hutton  made  the  presentations. 

Following  the  presentations,  Dr.  William  H.  Tolman 
briefly  reviewed  some  of  the  safety  and  welfare  work  being 
done  in  the  United  States  and  in  Europe,  especially  Germany. 


The  Pennsylvania  Railroad  has  introduced  an  innovation  in 
dining  car  service.  A  new  steel  lunch  counter  car  was  put 
into  service  between  New  York  and  Philadelphia,  December  1. 
The  new  car  is  eighty  feet  long  and  the  exterior  appearance 
is  the  same  as  a  Pennsylvania  R.  R.  all-steel  passenger  car. 
The  interior  is  quite  different  from  the  ordinary  dining  car; 
instead  of  tables,  there  is  one  long  table  extending  over  half 
the  length  of  the  car.  Facing  this  counter  are  revolving  chairs 
fastened  to  the  floor,  and  twenty-one  people  can  be  seated  at 
once.  The  pantry  and  kitchen  are  at  one  end  of  the  counter. 
The  convenience  of  a  lunch  counter  car  to  travelers  between 
New  York  and  Philadelphia  should  make  it  popular  with  the 
traveling  public. 


EXHIBITION    OF   AUTOGENOUS   CUTTING 
AND   WELDING 

On  the  afternoon  of  December  4,  about  one  hundred  and 
fifty  members  and  guests  in  attendance  at  the  annual  meeting 
of  the  American  Society  of  Mechanical  Engineers,  made  an  In- 
spection visit  to  the  plant  of  the  Davis-Bournonville  Co.,  Jersey 
City,  N.  J.,  where  arrangements  had  been  made  to  give  a  de- 
monstration of  autogenous  cutting  and  welding  equipments. 
'I'lio  Davis-Bournonville  plant  is  divided  into  two  general  sec- 
tions, one  of  which  Is  devoted  to  building  cutting  and  welding 
equipments  and  the  other  to  job  work  in  welding.  The  ex- 
hibits in  the  factory  consisted  of  mechanically-guided  cutting 
and  welding  torches,  all  of  which  were  shown  in  operation. 
In  the  welding  shop,  various  classes  of  welding — both  repair 
work  and  applications  of  the  oxy-acetylene  process  of  welding 
in  building  new  equipment — were  shown.  In  addition,  the 
practice  followed  in  the  generation  of  acetylene  was  demon- 
strated, and  in  the  yard  outside  the  factory  several  exhibitions 
of  cutting  heavy  metal  with  both  the  oxy-acetylene  and  oxy- 
hydrogen  flames  were  demonstrated.  All  of  the  different  ex- 
hibits were  numbered  and  placards  were  provided  showing 
what  class  of  work  was  being  handled  in  each  case.  This  en- 
abled the  visitors  to  see  at  a  glance  what  work  they  were  most 
interested  in  and  to  study  the  demonstration  of  the  work  in 
its  details. 

In  the  exhibition  of  mechanically-operated  welding  and  cut- 
ting torches,  the  following  machines  were  shown:  The  No. 
1  and  No.  2  "oxygraphs"  were  shown  cutting  out  various 
shaped  pieces.  The  "railagraph"  and  the  "holograph"  were 
shown  cutting  off  rails  and  cutting  the  holes  in  the  webs  of 
rails  for  bolting  the  joints  together.  An  interesting  applica- 
tion of  the  "radiagraph"  consisted  of  cutting  rings  from  one- 
inch  plate  to  form  flanges  for  power  plant  piping.  Where  this 
method  is  used,  the  flanges  are  cut  out  to  fit  the  ends  of  plain 
pipe  and  are  then  welded  in  place.  The  automatic  barrel 
welding  machine  was  also  shown  in  operation  for  the  first 
time. 

In  the  welding  shop,  various  classes  of  welding  work  were 
being  done.  As  examples  of  repair  work,  it  may  be  mentioned 
that  metal  was  added  to  gear-wheels  at  points  where  teeth  had 
been  broken  off,  in  order  to  provide  for  cutting  new  teeth.  A 
cracked  engine  cylinder  and  broken  flue-bridges  in  a  boiler 
were  also  welded.  An  interesting  demonstration  of  the  appli- 
cation of  the  oxy-actylene  torch  in  the  case  of  welding  products 
in  course  of  manufacture  consisted  in  the  production  of  ex- 
pansion bends  for  use  in  power  plants.  The  steel  plates  from 
which  these  bends  are  made  are  blanked  and  formed  so  that 
they  fit  together  with  a  reasonable  degree  of  accuracy.  Con- 
secutive plates  are  put  in  place  so  that  the  edges  come  fairly 
close  together;  the  welding  torch  is  then  used  to  melt  the 
metal  so  that  it  fuses  together  forming  a  tight  joint.  Demon- 
strations of  the  practice  followed  in  welding  aluminum,  brass, 
iron,  steel  and  other  metals  were  conducted. 

Among  the  more  spectacular  exhibitions  of  heavy  cutting 
that  were  made  in  the  yard  outside  the  factory,  the  following 
may  be  mentioned:  The  oxy-hydrogen  flame  was  used  in  cut- 
ting a  slab  of  armor  plate  16  inches  thick.  This  slab  was  12 
inches  wide,  and  a  cut  was  made  through  the  piece  in  three 
minutes  and  thirty  seconds.  Another  interesting  example 
of  cutting  was  shown  in  connection  with  the  emergency 
equipment  which  has  been  developed  for  use  by  munici- 
pal fire  departments  in  cutting  away  steel  bars  that  may  im- 
pede their  progress.  The  oxy-acetylene  cutting  torch  for  this 
purpose  enabled  three  one-inch  steel  bars  to  be  cut  from  a 
grillwork  in  a  few  seconds,  making  a  space  large  enough  for  a 
man  to  pass  through.  Each  bar  had  to  be  cut  twice,  making 
six  cuts  in  all. 

Particular  credit  is  due  to  the  Davis-Bournonville  Co.  for  the 
efficient  way  in  which  the  exhibition  was  handled.  By  having 
the  general  exhibits  separated  and  each  one  continually  in 
operation,  the  visiting  engineers  were  able  to  see  each  exhibit 
and  get  a  good  idea  of  the  work  that  was  being  shown.  This 
would  have  been  impossible  if  a  large  crowd  had  been  gathered 
around  each  individual  machine  at  one  time  when  It  was 
in  operation. 


NE^W  MACHINERY  AND  TOOLS 


THK    COMPLE3TB    MONTHLY    RECORD    OP    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING   MACHINERY    AND    TOOLS 


LODGE   &   SHIPLEY   UNIVERSAL   TOOL- 
ROOM  LATHE 

The  new  inodcl  iinivorsal  tool-room  lallic  Iniilt  liy  the 
Lodge  &  Shiploy  Mnchine  Tool  Co.,  (Miu  inmili.  Oliio,  which  is 
lllustrntcd  in  Fig.  1,  is  made  in  a  IGinch  noniiiuil  size  but 
actually  swings  IS'/j  inches.  To  moot  the  ro<iuircinents  of 
various  users,  different  types  of  headstocks  can  be  furnished, 
viz.,    4-step   and   5-step   cone,   single   back-geared,    3-step   cone, 


Fig.    1.     Lodge    &    Shipley    Universal    Tool-room    Lathe    with     "Selective   Head' 

double  back-geared  and  "selective  head"  for  single-pulley  belt 
or  motor  drive.     As  the  universal  tool-room  lathe  is  designed 
especially  for  tool-room  work,  it  lias  certain  refinements  and 
attachments   not   required   in   lathes   for   manufacturing   pur- 
poses.    The  unit  system  of  construction  is  employed  through- 
out, so  that  the  application  or  omission  of 
various    attachments    which    can    be    fur- 
nislied,   will    in    no   way    affect    the    other 
parts.    All  parts  are  made  interchangeable 
so  that  attachments  ordered   subsequently 
can  readily  be  applied  by  the  customer. 

The  16-inch  by  6-foot  "selective  head" 
type  is  shown  in  Fig.  1.  This  lathe  has 
full  equipment  comprising  a  pan,  universal 
taper  attachment,  universal  relieving  at- 
tachment, translating  gears  for  cutting 
metric  threads  in  addition  to  English 
threads,  draw-in  chuck  with  collets,  and 
step  chuck  with  closer.  Fig.  2  shows  a  16- 
inch  by  6-foot,  4-step  cone-head-  universal 
tool-room  lathe  without  additional  appli- 
ances. 

Headstock  and  Tailstock  Construction 

As  the  selective  head  was  described   in 
the   July,   1913,   number  of  Machinery,   it 
is  sufficient  merely  to  mention  that  when 
driven  by  a  constant-speed  belt  or  motor, 
the  selective  head  gives  twelve  changes  of 
spindle    speeds    obtainable    through     con- 
veniently located  shifting  levers,  and  that  this  head  derives 
its  name   from   the   selective   type   transmission   used   in   the 
gear   box   where    there    are    chrome-nickel    steel    heat-treated 
gears  mounted  on  chrome-nickel  steel  shafts  running  in  ball 
bearings.      The    double    nose    for    the    spindle    (as    formerly 
described  in  conjunction  with  tlie  selective  head)    is  used  in 
both  the  selective-  and  the  cone-head  lathes.     It  provides   a 
pilot  for  centering  the  chuck  or  faceplate  and  a  large  diam- 


eter of  shoulder  against    which   llic  phiti;  is  screwed. 

As  illustrated  in  Fig.  2,  the  main  housing  of  the  cone  head 
is  carried  up  slightly  above  the  center  line  of  the  spindle. 
Tills  makes  a  very  rigid  construction  and  ties  the  front  and 
rear  spindle  bearings  securely  to  each  other  and  to  the  head. 
In  each  of  the  diflerent  styles  of  heads,  the  bac^k-gearing  is 
designed  to  give  uniform  progression  over  the  entire  range 
of  speeds.  On  the  3-step  cone  head  the  double  back-gear  is 
moved  lengthwise  by  means  of  a  lever  conveniently  located  at 
the  top  of  the  headstock  cover.  In  the  se- 
lective head,  the  back-gearing  is  located  at 
tlie  front  of  the  head  and  the  face  gear  pinion 
may  be  withdrawn  from  mesh.  The  back-gear 
sleeve  and  pinion  are  both  cut  from  a  single 
steel  forging. 

The  spindle  bearings  are  of  special  white 
metal,  interchangeable  and  replaceable,  fitted 
and  held  into  the  lieadstock  by  screws.  Thei5e 
bearings  are  faced  and  turned  in  halves  to 
exact  standard  size,  and  the  screw  holes  are 
drilled  to  jig.  The  end  thrust  of  the  spindle 
is  taken  against  the  rear  housing  by  alternate 
hardened  steel  and  bronze  wasliers.  Oil  wells 
are  provided  over  the  spindle  and  back-gear 
bearings,  and  a  wick  oiling  system  delivers 
the  proper  quantity  of  oil  by  capillary  at- 
traction. All  bearings  in  the  quick  change 
gear  mechanism  and  apron  are  reached  by 
suitable  oil  tubes. 

The  tailstock  has  a  long  bearing  on  the  bed 
and  is  designed  to  allow  the  compound  rest 
to  be  set  at  90  degrees  when  using  the  tool  on 
small    diameters.      Set-over    screws    are    pro- 
vided, and  a  liardened  scale  is  secured  to  the  lower  side.    Plug 
clamps  lock  the  spindle  without  throwing  it  out  of  line.    The 
spindle  is  made  of  tool  steel,  graduated  lengthwise  on  top  for 
quick   reference,  and  has  a  long  traverse. 

The  bed  is  of  box  section,  wide  and  deep,  and  the  legs  are 


Fig.   2.     Lodge   &   Shipley   Tool-room   Lathe   with    Cone-head   Drive 

set  in  from  the  ends.  The  ways  are  chilled,  which  greatly 
increases  the  life  in  alignment.  The  girders  are  as  wide  as 
the  space  between  them.  The  six-foot  bed  has  three  girders, 
all  of  which  are  of  the  inverted  U  type.  A  planed  pad  is 
located  directly  under  the  headstock  and  this  pad  receives 
the  quick  change  gear  box  which  is  tongued  and  bolted  to  it. 
A  coarse-pitch  steel  rack  is  bolted  to  the  bed  directly  back  of 
the  lead-screw. 
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Carrlatfe  and  Quick-return  Mechanism 
The  carriage,  a  top  view  of  wliich  is  sliowii  in  Kig.  3,  has 
an  unusually  long  bearing  on  the  outside  sliears.  It  is  gibbed 
at  the  front,  ba<k,  and  inside.  The  bridge  has  a  supple- 
mentary bearing  on  tlie  inside  front  shear  of  the  bed,  for  re- 
sisting tlio  pressure  of  tlic  cut  and  absorbing  the  vibration 
from  the  cutting  tool.  An  oil  trough  is  cast  entirely  around 
the  carriage,  and  shear  wipers  are  provided  for  the  bearing 
.surfaces.  The  cross-feed  screw  has  a  large  self-locking  mi- 
crometer dial  graduated  to  thousandths  of  an  inch.  All  car- 
riages are  planed  and  drilled  to  receive  either  style  of  taper 
altiulimeiit,  and  also  to  receive  tlie  relieving  attachment,  and 
ni)  additional  fitting  is  ro(|uired  when  applyini;  these  parts. 


Fis.  3.     Top   Vi. 


cf    Carriage    with    Universal    Taper    Attachment 


The  compound-rest  top  slide  is  provided  with  a  large  self- 
locking  micrometer  dial,  graduated  to  thousandtlis.  It  is  ds- 
signcd  so  that  the  extreme  width  of  the  swivel  rests  directly 
upon  the  lower  slide,  thus  avoiding  overhang  of  the  top  slide. 
The  apron  is  of  the  double-plate  typ(-  and  is  provided  with  all 
steel  feed  gearing  tlirougliout.  Tli(>  handwheel  for  imparting 
hand  motion  to  the  apron  can  be  disengaged  from  tlie  stem 
while  chasing.  All  shafts  have  unusually  long  bearings  and 
oil  receptacles  are  provided  to  properly  distribute  the  oil  to 
all  bearings.  The  half-nuts  interlock  with  the  friction  feed 
mechanism.  The  apron  is  tongued  and  bolted  to  the  car- 
riage and  the  pinion  engaging  the  rack  on  the  bed  is  made 
of  high-carbon  steel  and  hardened.  The  lead-screw  is  set  well 
up  under  the  front  carriage  V  to  avoid  Qverhang. 

An  entirely  new  quick  return  of  the  carriage  for  screw 
cutting  is  incorporated  in  the  apron.  The  reverse  is  by  fric- 
tion and  is  controlled  by  the  movement  of  the  same  lever 
which  opens  the  half-nuts.  By  raising  the  half-nut  lever,  thus 
disengaging  the  half-nuts,  the  carriage  stops.  If  the  lever  is 
raised  slightly  higher,  the  quick  return  mechanism  is  en- 
gaged, and  the  carriage  returns  four  times  as  fast  as  the 
speed  at  which  the  thread  is  being  chased. 

Chasing-  Dial— Chasing-  Stop 

A  new  design  of  chasing  dial  is  provided  which  has  a 
hardened  notched  disk  mounted  upon  the  shaft  which  is  se- 
cured to  a  worm-wheel  engaging  the  lead-screw  threads. 
This  notched  disk  has  longitudinal  movement  and  any  se- 
lected index  may  be  engaged  with  the  stop  dog  which  pre- 
vents the  half-nuts  from  becoming  engaged,  until  the  proper 
notch  in  the  disk  is  presented  to  the  dog.  This  preserves  the 
accuracy  of  the  lead-screw  on  account  of  preventing  the  half- 
nuts  from  clamping  on  the  tops  of  the  threads,  and  it  is  also 
valuable  in  that  tlio  operator  need  not  watch  a  dial. 

Fig.  4  illustrates  the  automatic  chasing  stop  which  is  at- 
tached to  the  dovetail  of  the  carriage  by  a  clamping  screw 
and  is  directly  connected  to  the  lower  slide  of  the  compound 
rest.  Its  function  is  to  form  a  dead  stop  for  succeeding  cuts 
over  the  thread.  The  rate  of  advancement  or  depth  of  cut 
can  be  adjusted  to  thousandths  of  an  inch  by  knurled  screws, 
and  this  cut  may  bo  varied  from  0.002  inch  to  0.010  inch  of 
depth.  The  setting  for  the  depth  of  cut  is  accomplished  by 
withdrawing  the  cutting  tool  from  the  work.  In  using  this 
device  the  operator  need  not  watch  the  micrometer  dial,  but 
can  chase  the  thread  to  the  proper  depth,  the  rest  at  all  times 


coming  directly  against  the  dead  stop.  This  chasing  stop 
prevents  breaking  the  point  of  the  tool  and  with  the  quick 
return    reduces   chasing   to   a   very    simple   operation. 

Quick-chan(re  Gears 
The  quick  change  screw  cutting  and  feeding  attachment  Is 
bolted  to  a  pad  on  the  front  of  the  bed.  This  attachment  has 
two  shaft  centers,  one  for  the  lead-screw,  and  another  for  the 
cone  of  steel  gears.  The  sliding  tumbler  is  supported  in  a 
slide  independent  of  the  shaft  bearings,  and  this  slide  is  ar- 
ranged close  to  the  handle  which  moves  the  sliding  tumbler 
within  the  slot,  thus  avoiding  overhang  of  the  handle  and  pre- 
venting binding  and  cramping  when  setting.  Both  shafts  of 
the  gear  box  extend  through  the  left  end  of  the  box,  and  the 
change  gear  may  be  applied  to  either  of  these  shafts.  Power 
is  transmitted  from  the  feed  gear  on  the  end  of  the  spindle, 
through  a  reverse  plate  to  the  stud  in  the  headstock,  then 
through  a  quadrant  mounted  on  the  end  of  the  gear  box  Avhich 
(luadrant  gives  three  changes.  The  gear  box  itself  gives 
thirty  changes,  so  with  the  quadrant,  ninety  changes  are 
provided  in  the  regular  quick  change  gear  mechanism.  The 
housing  carrying  the  sliding  tumbler  is  locked  into  position 
before  the  Intermediate  gear  can  be  meshed  with  the  selected 
gear  of  the  cone.  All  the  shafts  are  short  and  the  drive  is 
direct.  The  index  is  simple  and  is  attached  to  the  top  of 
the  box  where  it  can  be  seen  readily  by  the  operator.  The 
machine  may  be  ordered  with  the  plain  English  threading 
index,  and  the  metric  attachment  can  be  sub.sequently  sup- 
plied without  any  additional  fitting. 

Equipment  for  Metric  Threads 
With  the  metric  index  it  is  necessary  to  make  the  cone  of 
gears  the  driver,  whereas  in  the  English  index  the  cone  of 
gears  is  the  driven  member.  When  supplying  the  machine 
with  the  metric  attachment,  it  is  only  necessary  to  add 
a  gear  cover,  into  which  is  mounted  the  translating  gears. 
This  gear  cover  is  machined  and  made  a  duplicate  of  a  plate 
which  is  secured  to  the  gear  box  when  the  metric  compound- 
ing gears  are  not  supplied.  When  the  gear  box  is  arranged 
for  metric  pitches  it  is  possible  to  cut  either  metric  or 
English  threads  by  simply  turning  a  knob  attached  to  the  bot- 
tom of  the  box.  By  turning  this  knob  to  the  left  the  metric 
pitches  are  obtained,  and  to  the  right,  the  English.     It  is  alsa 


Fig.    4.     Detail   -View    of   Carriage   showing    Chasing   Dial   and   Stop 

necessary  to  place  the  driving  gear  at  the  end  of  the  gear  box 
on  the  proper  shaft;  the  upper  shaft  for  the  English  and  the 
lower  for  the  iiK-tric. 

Plain  and  Universal  Taper  Attachments 
The  taper  attachment  requires  no  planed  strip  on  the  back 
of  the  bed,  and  therefore  a  special  bed  is  not  required,  and 
the  taper  attachment  can  readily  be  applied  to  the  machine 
at  any  time.  All  carriages  arc  drilled  to  receive  it.  The 
bracket  carrying  the  swivel  bar  is  bolted  to  travel  with  the 
carriage  so  that  at  whatever  part  of  the  carriage  the  taper 
attachment  may  be,  it  can  be  engaged  instantly.  The  taper 
attachment  slide  is  provided  with  an  extension  which  n)ay 
be  connected  on  either  side,  and  this  extension  engages  the 
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arm  which  chimps  it  to  tUo  bed  niul  holds  it  stationary  when 
the  larrlagc  Is  feeding.  The  taper  attachment  swivel  is  a  steel 
straightedge.  A  glbbed  shoe  slides  upon  It,  and  this  is  secured 
to  a  slide  which  coiillnes  the  cross-feed  screw  to  it.  The 
cross-feed  screw  telescopes  through  the  cross-feed  pinion  on 
the  front  side  of  the  carriage;  tluis  the  taper  attachment  may 
be  used  with  a  plain  rest  or  with  a  relieving  attachment,  and 
the  depth  of  cut  set  by  the  cross-feed  screw.  The  hardened 
s^teel  straightedge  can  be  set  to  graduations  in  inches  per  foot, 
juui  a  micrometer  adjustment  is  provided  to  give  extreme  ac- 
furacy  in  setting.  A  nicely  graduated  steel  scale  with  a  com- 
pensating pointer  gives  accurat(;  reading  to  the  swivel  bar. 

In  addition  to  the  parts  just  described  for  a  plain  taper  at- 
tachment, the  universal  taper  attachment  lias  a  power  tra- 
versing  mechanism   which   provides   various   rates   of   travel. 


Fiff.    5.     TJniversal    Relieving    Attachment 

Fig.  3  shows  the  universal  taper  attachment  fitted  to  carriage. 
A  cover  plate  which  protects  the  taper  attachment  rack,  and 
a  cover  for  the  gears  on  the  front  of  the  apron,  are  pur- 
posely omitted  to  give  a  clearer  idea  of  the  construction. 
The  mechanism  for  giving  power  traverse  to  the  swivel  bar 
of  the  universal  taper  attachment  is  controlled  by  a  shaft  ex- 
tending through  the  bridge  of  the  carriage  and  operated  by 
change  gears  at  the  front,  driven  direct  from  the  apron  feed 
train.  Thus,  when  the  universal  traversing  mechanism  is 
employed,  the  forces  necessary  to  produce  the  taper  are  all 
contained  within  the  carriage,  and  all  side  pull  is  eliminated. 
The  plain  taper  attachment  is  satisfactory  for  tapers  not 
exceeding  414  inches  per  foot,  but  on  very  abrupt  tapers  it  is 
impossible  to  feed  the  tool  against  such  steep  angles,  and  to 
accommodate  work  of  this  character  the  independent  driving 
mechanism  for  the  taper  attachment  slide  has  been  provided. 
Since  the  slide  can  be  fed  at  various  speeds,  it  is  capable  of 
turning  much  longer  tapers  than  with  the  plain  taper  at- 
tachment; in  other  words,  if  the  slide  feeds  one-third  as  fast 
as  the  carriage,  the  carriage  will  travel  three  feet  while  the 
slide  is  traveling  one  foot,  and  vice  versa.  The  complete  range 
of  the  universal  taper  attachment  covers  tapers  from  11/2  inch 
per  foot  and  54  inches  long,  up  to  13%  inches  per  foot  and 
6  inches  long. 

Universal  Relieving  Attachment 

The  relieving  attachment  illustrated  in  Fig.  5  is  designed  to 
produce  radial,  angular,  end,  or  inside  reliefs.  It  is  never 
necessary  to  go  behind  the  machine  to  make  adjustment. 
Power  is  transmitted  from  the  splined  shaft  at  the  back  of 
the  bed,  through  a  sleeve  and  change  gears,  to  a  shaft  below 
and  parallel  with  the  driving  shaft.  This  lower  shaft  in  the 
housing  transmits  its  power  through  hardened  spiral  gears 
to  the  cam-shaft  which  takes  its  bearing  in  the  cross-slide. 
This  cam-shaft  engages  a  roller  mounted  in  a  plunger.  The 
plunger  engages  a  bell-crank  which  is  mounted  in  the  top 
slide  of  the  relieving  attachment.  The  abutting  portion  of 
this  bell-crank  is  made  adjustable  by  an  adjusting  screw,  and 
by  removing  the  top  cover  this  screw  can  be  adjusted  for 
various  depths  of  relief  from  zero  to  %  inch  movement  of 
the  slide.  Since  the  power  for  operating  the  relieving  slide  is 
supplied  directly  through  the  swivel  center,  the  swivel  itself 


may  be  set  at  any  angle  without  affecting  the  movement  of 
the  slide;  thus  it  Is  possible  to  relieve  at  any  angle,  inside  or 
outside,  or  on  the  liice  of  a  piece  of  work.  The  cam-shaft  is 
I)lace<l  below  tin'  sinr;ice  of  tlie  bridge  so  that  the  full  swing 
over  the  liridKe   is  obtained  for  rc^Ili^ving. 

Chucks  and  Collets 
Till'  di'aw-in  chuck  is  mounted  directly  on  the  nose  of  the 
spindle.  No  draw  tube  passes  through  the  spindle,  which 
makes  it  possibh;  for  the  draw-in  collet  to  receive  stock  as 
large  in  diameter  as  the  size  of  the  hole  through  the  spindle. 
Collets  nuiy  be  furnished  for  diameters  from  %  inch  to 
1  5/16  inch  inclusive.  The  collets  are  tightened  and  re- 
leased by  a  small  key  wrench,  which  makes  it  unnecesKary 
to  hold  the  driving  belt  when  tightening  and  releasing  the 
cliuck.  A  step  chuck  with  adjustable  jaws  and  closer  is  made 
to  ai)ply  to  the  regular  draw-in  chuck  body  and  is  very  de- 
sirable when  a  fmished  piece  must  be  true;  it  is  also  useful 
for  facing  thin  pieces  of  large  diameter. 


ROCKFORD   STRAIGHT-SIDE   POWER 
PRESSES 

The  No.  8  size  of  a  line  of  straight-side  power  presses  which 
has  been  placed  on  the  market  by  the  Rockford  Iron  Works, 
Rockford,  111.,  is  shown  in  the  accompanying  illustration. 
Like  the  inclinable  type  of  presses  built  by  this  company,  the 


No.    8    Size    of    Rockford    Straight-side    Power    Press 

straight-side  machines  are  built  to  meet  the  requirements  of 
modern  manufacturing  work.  The  frames  are  of  massive  con- 
struction, the  shafts  of  ample  proportion,  and  the  slides  are  of 
exceptional  length  and  width  and  supported  in  gibs  for  nearly 
their  entire  length.  A  special  feature  is  the  construction  of 
the  main  bearings  whicli  are  so  designed  that  they  can  be 
adjusted  by  means  of  a  sliding  wedge. 

The  straight-sided  presses  are  especially  adapted  for  such 
work  as  trimming  drop-forgings  and  for  heavy  punching, 
piercing,  stamping  or  forming  operations.  They  are  made  in 
three  standard  sizes  which  weigh  5000,  7000  and  10,000  pounds, 
respectively.  The  10,000-pound  machine  is  shown  in  the  il- 
lustration; this  machine  has  a  capacity  for  pressures  up  to 
100  tons.  The  weight  of  the  flywheel  is  2000  pounds,  the 
diameter  of  the  shaft  4%  inches,  and  the  width  of  the  main 
bearings  9  inches. 
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HEALD   ROTARY   SURFACE    GRINDER 

The  ]6-iii(h  rotary  type  of  surface  grinding  niacliine  illus- 
trated herewith  is  a  recent  product  of  the  Heald  Machine  Co., 
20  Now  Bond  St.,  Worcester,  Mass.  This  machine  is  intended 
for  grinding  flat  surfaces  on  a  great  variety  of  work  that  can 
he  rotated  within  its  capacity,  and  combines  accuracy  with  a 
high  rate  of  production.     The  frame  is  of  massive  construc- 


Heald  16-inch   Rotary  Surface   Grinder 

tion  with  the  metal  distributed  in  a  way  that  insures  great 
rigidity.  The  bearings  are  of  ample  proportions;  all  shafts 
are  carefully  ground  to  accurate  dimensions,  and  the  ways  of 
the  machine  have  broad  wearing  surfaces  to  maintain  cor- 
rect alignment.  The  grinder  is  driven  by  a  single  belt  direct 
from  the  lineshaft,  no  countershaft  being  required. 

The  grinding  is  done  by  the  periphery  of  a  wheel  14  inches 
in  diameter  by  IVi  inch  face.  This  method  of  using  the 
wheel  is  claimed  to  be  the  most  satisfactory  where  a  high 
degree  of  accuracy  and  perfection  of  finish  is  necessary.  When 
this  practice  is  followed,  feed  lines  and  radial  scratches  on  the 
work  are  practically  eliminated.  The  wheel  spindle  is  hard- 
ened and  ground  and  runs  in  phosphor-bronze  bearings  that 
are  provided  with  efficient  means  of  lubrication  and  adjust- 
ment for  w^ear.  The  belt  pull  is  downward  and  acts  in  con- 
junction with  the  weight  of  the  wheel  slide  to  prevent  the 
wheel  from  lifting  under  heavy  cuts.  This  is  an  important 
factor  in  the  high  rate  of  production  and  accuracy  of  finish 
attained  on  this  machine. 

Either  a  12-  or  a  Ki-inch  magnetic  chuck  constitutes  part 
of  the  standard  equipment  of  this  grinder,  but  other  types  of 
chucks  or  work-holding  fixtures  can  be  used  when  so  desired. 
The  12-inch  chuck  has  a  capacity  for  rings  up  to  11  inches  In 
diameter  and  disks  up  to  12  inches  in  diameter;  the  16-inch 
chuck  has  a  capacity  for  rings  up  to  15  inches  in  diameter 
and  disks  up  to  16  inches  in  diameter.  The  vertical  adjust- 
ment of  the  chuck  on  the  grinder  is  7  inches.  Angular  adjust- 
ment for  the  chuck  and  work  spindle  are  also  provided  for 
use  in  grinding  concave  or  convex  surfaces.  This  adjust- 
ment is  also  useful  in  correcting  slight  errors  of  alignment 
which  may  develop  after  the  machine  has  been  placed  in 
service. 

Six  changes  of  chuck  speed  are  available,  either  of  which 
may  be  instantly  obtained  without  stopping  the  rotation  of 
the  chuck.  The  work  is  fed  to  the  wheel  by  elevating  the 
chuck.  This  is  accomplished  by  means  of  a  screw  and  hand- 
wheel  which  is  provided  with  a  graduated  dial  reading  to  0.001 
inch.  The  machine  may  also  be  provided  with  vertical  power 
feed  as  a  special  equipment.  The  wheel  is  fed  across  the  work 
by  either  hand  or  power,  the  hand  feed  being  especially  satis- 
factory for  use  on  small  work.     Three  power  feeds  are  avail- 


able in  connection  with  each  work  speed  and  each  power  feed 
is  automatically  reversed. 

The  grinder  is  equipped  with  a  pump,  tank  and  water 
guards  for  use  in  wet  grinding.  The  pump  furnishes  a  liberal 
supply  of  water  which  is  under  absolute  control  of  the  oper- 
ator. The  guards  are  designed  in  such  a  way  that  they  pre- 
vent water  from  being  splashed  onto  the  operator  or  thrown 
on  the  floor,  and  also  protect  the  bearings  from  being  dam- 
aged by  water.  Centralized  control  is  a  strong  feature  of  this 
machine,  every  lever  and  wheel  being  located  within  easy 
reach  of  the  operator  without  requiring  him  to  move  from  his 
position  at  the  front  of  the  machine.  The  maximum  diameter 
of  the  surface  that  can  be  ground  on  this  machine  is  16 
Inches,  but  the  machine  will  swing  22  inches  so  that  It  is 
possible  to  handle  parts  that  have  projecting  members  ex- 
tending out  beyond  the  actual  surface  that  is  to  be  finished. 
The  thickness  of  the  work  that  can  be  handled  is  4'/i  inches 
with  the  size  of  wheel  that  is  ordinarily  used;  by  using  a 
smaller  wheel,  however,  work  as  thick  as  7  Inches  can  be 
ground. 


FERRACUTE  SINGLE-ACTION  PRESS 

TIk;  Forracule  Macliine  Co.,  Hridgeton,  N.  J.,  is  now  build- 
ing a  new  line  of  double-crank,  single-action  presses.  These 
machines  are  made  in  various  widths  between  the  columns, 
but  all  of  them  exert  the  same  pressure — 300  tons.  One  of 
this  line  of  presses  is  shown  in  the  accompanying  illustra- 
iion,  this  particular  machine  having  a  distance  of  76  inches 
between  the  columns. 

These  presses  are  equipped  with  side  punches  which  make 
them    virtually    tW'O   presses   combined   in    a   single   machine. 


Ferraciite   Double-crank,    Single-action  Press   with   Capacity  of  300   Tons 

The  side  press  is  found  useful  for  a  variety  of  purposes  such 
as  shearing  off  stock  before  or  after  it  has  been  worked  on 
by  the  main  press  or  for  punching  holes  and  slots.  The  shaft 
is  a  high-carbon  steel  forging  with  a  diameter  of  S%  inches 
at  the  journals  and  10  inches  at  the  cranks.  The  standard 
stroke  of  these  machines  is  3  inches,  but  the  presses  are  de- 
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signed  for  ;ui.v  stroke  up  to  24  inches;  the  illustration  shows 
a  press  which  has  llu'  nuixlniuni  stroke.  The  adjustment  ot 
the  rani  Is  4  inches  and  the  height  from  the  hed  to  the  ram, 
with  the  ram  at  the  top  of  its  stroke  and  adjustment,  is  21 
Inches.  Tlie  ram  is  adjusted  by  means  ot  a  worm-shaft  con- 
nected by  gearinj;  to  the  pitnians,  tlie  action  on  wliieli  is 
simultaneous.  The  worm-shaft  may  bo  revolved  by  hand,  but 
a  pulley  is  also  jjrovided  to  enable  the  adjustment  to  bo  made 
by  the  motor. 

These  presses  are  eciuipped  with  a  combination  friction. 
clutch  and  brake  by  means  of  which  the  macliin<>s  may  Ix; 
started  or  stopped  at  any  point  of  tlio  stroke.  The  flywheel 
has  a  diameter  of  40  inches,  a  face  widtli  of  12  inches,  and 
weighs  1800  pounds.  Tlie  twin  gears  arc  76  2/3  inches  in 
diameter  by  11  inches  face  width,  the  ratio  of  the  gearing 
being  40  to  1.  The  depth  of  the  bed  from  front  to  back  is 
50  inches,  and  there  is  an  oblong  hole  in  the  bed  58  by  36 
inches  in  size.  The  bolster  is  5i/-l>  inches  thiclc.  The  press 
shown   in  the  illustration  weighs  about  72,000  pounds. 


GARVIN   VERTICAL   SPINDLE   MILLING 
MACHINE 

The  vertical  milling  machine  which  the  Garvin  Machine 
Co.,  Spring  and  Varick  Sts.,  New  York  City,  has  recently  add.d 
to  its  line  possesses  a  number  of  features  that  increase  its 
productive  capacity.  Both  the  table  and  cross-slide  are  pro- 
vided with  fast  feed  in  either  direction,  which  is  controlled 
by  automatic  trips  in  the  same  way  as  the  regular  feeds.    The 


Fig.    1.     Garvin    No.    16    Vertical    Spindle    Milling    Machine 

drive  is  self-contained,  power  being  transmitted  through  a 
cone  pulley  supported  on  a  bracket  secured  to  the  base  of 
the  machine.  This  design  lends  itself  readily  to  the  applica- 
tion of  individual  electric  motor  drive,  a  silent  chain  being 
used  to  connect  the  motor  to  the  cone  pulley  shaft,  as  shown 
in  Fig.  2.  Power  is  taken  from  the  cone  pulley  shaft  through 
bevel  and  spur  gears  connecting  with  the  upper  ends  of  the 
spindle  and  back  shaft.  By  shifting  one  gear,  the  spindle  may 
be  driven  direct  at  high  speed  or  through  the  back-gears  at 
slow  speeds,  and  in  each  case  the  direction  of  rotation  is  the 
same.  The  spindle  has  a  threaded  nose  314  inches  in  di- 
ameter to  take  a  No.  24  B.  &  S.  cutter;  and  sufficient  power 
is  provided  by  the  machine  to  drive  a  cutter  12  inches  in 
diameter. 

The  table  movement  is  obtained  through  a  Sellers  drive 
which  is  controlled  by  a  pilot  wheel.  Both  the  table  and 
cross-slide  are  equipped  with  double  feed  boxes,  giving  either 


llie  remiliir  or  the  last  feed  iit  the  will  of  the  operator.  These 
feeds  are  thrown  in  by  separate  handles  and  controlled  by  dogs 
on  the  tiible  and  cross-slide  in  the  ordinary  way.  Two  styles 
of  dogs  are  provided  on  both  the;  table  and  the  cross-slide. 
One  set  of  these  dogs  provides  for  tripping  and  coming  up 
against  a  solid  stop,  while  the  other  sot  are  buttons  that  trip 
the  feed  but  permit  of  passing  over.  The  fast  and  the;  regu- 
lar feeds  are  in  the  same  direction,  so  that  the  arrangement 
IxTinits  of   making  ijuick   jnnii)s   over   intervening   spaces  be- 


k 

Fig.    2. 


Motor    Drive    throug-h    Silent    Chain    applied   to    Ga 
Milling  Machine 


tween  cuts.  An  interlocking  mechanism  prevents  throwing 
in  both  the  fast  and  the  regular  feed  at  the  same  time.  One 
turn  of  the  change  feed  handle  throws  the  gearing  in  the  feed 
box  out  of  action,  and  when  this  is  done  another  handle  on 
the  box  may  be  operated  to  traverse  the  table  and  cross-slide 
rapidly  back  or  forth  by  power.  The  second  handle  is  inter- 
locked with  the  feed-box  to  prevent  the  possibility  of  accidents. 

STOW  PORTABLE  ELECTRIC  TOOLS 

The  accompanying  illustrations  show  a  toolpost  grinder  and 
a  breast  drill  which  constitute  recent  additions  to  the  line  of 
portable  electric  tools  made  by  the  Stow  Mfg.  Co.,  of  Bing- 
hamton,  N.  Y.  The  toolpost  grinder  is  particularly  adapted 
for  grinding  lathe  centers,  dies,  cutters  and  a  variety  of  other 
classes  of  work,  and  it  handles  both  internal  and  surface 
grinding.    It  will  be  seen  from  Fig.  1  that  a  flexible  cord  and 


Fig.    1.     Stow   Electric-driven   Toolpost   Grinder 

plug  are  used  to  supply  current  to  the  motor,  the  plug  being 
connected  to  an  ordinary  lamp  socket.  The  motor  for  this 
grinder  is  made  for  110-  or  220volt,  60-cycle  alternating  cur- 
rent; or  for  110-  or  220-volt  direct  current.  The  wheel  used 
for  external  work  is  6  inches  in  diameter  by  %  inch  face  and 
the  attachment  for  internal  grinding  is  shown  beside  the 
motor. 

Fig.  2  shows  this  company's  new  breast  drill  which  has  a 
capacity  for  drills  up  to  14  inch.     This  tool  is  equipped  with 
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cither  a  Jacobs  or  I'ratt  cliuck  lor  straight  shaiil<  drills.  Like; 
the  toolpost  grinder,  the  drill  motor  is  provided  with  a  flexi- 
ble cord  for  connection  with  a  lamp  socket.  There  is  a  switch 
in  the  handle  for  controlling  the  motor.  The  motor  is  for  use 
on  110-  or  220volt,  60-cycle  alternating  current  circuits;  or  for 


Fig.    2.     Stow    Portable    Electric    Breast    Drill 


transmitted  for  moving  the  cross-rail.  A  lever  from  this  gear- 
case  passes  to  the  left-hand  side  of  the  machine  and  operates 
the  clutches  for  raising  or  lowering  the  cross-rail. 

The  power  feed  to  the  heads  receivers  its  power  from  the 
driving  clutch  which  has  a  bell-crank  and  link  motion  to  the 
bevel  gear  on  the  horizontal  shaft.  This  bevel  gear  meshes 
with  a  gear  on  the  vertical  shaft  which  drives  the  trigger 
gears  on  the  end  of  the  rail  and  side  heads  through  spur 
gears.  The  driving  clutch  is  tripped  by  a  rod  that  receives 
its  motion  from  the  tumbler  and  dogs  on  the  side  of  the 
table  and  bed.  The  feed  is  varied  by  graduated  heads  which 
indicate  the  exact  amount  of  feed  at  all  times,  thereby  elimin- 
ating guesswork.  The  rapid  power  traverse  receives  its 
power  from  a  second  vertical  shaft  on  the  side  of  the  housing, 
the  arrangement  being  similar  to  that  employed  for  the  feed. 
The  small  handles  seen  at  the  end  of  the  rail  and  side  heads 
operate  the  rapid  power  traverse  and  feed.  Turning  these 
handles  to  the  left  engages  the  rapid  power  traverse,  and  turn- 
ing them  to  the  right  engages  the  regular  feed.  It  is  Impos- 
sible to  engage  both  movements  at  the  same  time.  The 
handle  at  the  bottom  of  the  rail  is  used  for  reversing  the 
direction  of  the  rapid  power  traverse.  The  gearing  is  con- 
tained in  the  case  at  the  end  of  the  rail,  and  the  operator  can 
make  any  desired  change  without  moving  from  his  position. 

All  the  heads  are  taper  gibbed  and  the  clapper  box  is  held 
by  a  heavy  clamp  and  three  screws.  The  housings  are  of 
massive  box  construction,  tongued  and  doweled  to  the  sides  of 


110-  or  220-voIt  direct-current  circuits.  Particular  attention 
has  been  paid  to  having  all  parts  of  the  drill  carefully  bal- 
anced so  that  it  is  convenient  to  handle. 


CINCINNATI  EIGHTY-FOUR  INCH  PLANER 

The  accompanying  illustrations  show  an  84-inch  planer 
which  has  been  added  to  the  line  of  the  Cincinnati  Planer  Co., 
Cincinnati,  Ohio.  In  designing  this  machine  particular  atten- 
tion has  been  paid  to  the  means  for  obtaining  rapid  manipu- 
lation of  the  heads;  all  of  the  control  levers  are  also  con- 
veniently placed  for  the  operator,  so  that  this  planer  is  just 
as  handy  to  run  as  a  smaller  machine.  Rapid  power  tra- 
verse in  both  directions  is  provided  for  all  the  heads,  and  all 
movements  are  independent  of  each  other  and  can  be  oper- 
ated whether  the  table  is  moving  or  not.  The  motor  at  the 
top  of  the  machine  is  used  for  driving  the  rapid  power  tra- 
verse and  feed  to  the  heads,  and  for  elevating  or  lowering  the 
cross-rail.    The  motor  pinion  engages  a  large  gear  on  the  hori- 
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Fig.    2.     Arrangement    of    the    Re 


Motor    Drive 


the  bod  and  fastened  at  the  top  by  an  arch.  The  cross-rail 
is  secured  to  the  housings  by  inside  and  outside  clamps  which 
give  great  rigidity.  The  table  is  also  of  box  form  and  is 
heavily  ribbed  to  give  the  required  stiffness.  The  ways  are 
oiled  by  forced  lubrication  provided  by  a  pump  at  the  back 
of  the  housing.  The  bed  is  of  the  four-wall  type  and  excep- 
tional care  has  been  taken  with  the  bracing.  It  is  bored  to 
receive  the  driving  shaft  boxes,  which  are  of  large  diameter 


•^ 


Fig.    1.     Cincinnati   84-inch   Planer  equipped   -with   Reversible  Motor  Drive   and   a  34-foot  Table 


zontal  rapid  traverse  shaft  from  which  the  pinion  that  drives 
the  feed  clutch  receives  its  power;  the  latter  is  shown  at  the 
right-hand  end  of  the  shaft.  Near  the  center  of  the  horizontal 
shaft  there  is  a  gear  that  meshes  with  a  pinion  on  the  gear- 
case   of    the    elevating    mechanism,    through    which    power    is 


and  provided  with  oil  chambers  of  ample  size.  All  driving 
gears  are  of  steel  and  the  pinions  and  table  racks  are  cut  from 
steel  forgings.  Fig.  1  shows  one  of  these  planers  with  a  34- 
foot  table;  and  Fig.  2  shows  the  arrangement  of  the  reversi- 
ble  motor  drive,  in  which  the  motor  is  connected  direct  to 
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tlio  driving  shaft  throuKli  a  Hcxiblc  coiipliiiK'.  The  motor  con- 
Irollor  l8  mountod  on  tlif  liousliiK'.  Planers  of  this  type  arc 
bolng  built   in  dilTorent  sizes  and  lenKtlis. 


LANGELIER    SWAGING    MACHINE   WITH 
SEMI-AUTOMATIC    HOLDER 

The  swaKinK'  niacliin(>  illiistrated  in  Figs.  1  and  2  is  a  re- 
cent addition  to  tlie  line  of  swaKing  machines  built  by  the 
Langelier  Mfg.  Co..  rrovidencc,  R.  I.  The  functions  of  the 
machine  and  holder,  talien  as  a  unit,  are  to  feed,  reduce  or 
size  and  automatically  withdraw  from  the  machine  dies,  solid 
stocli,  round,  hexagonal,  square  or  other  sections  retiuiring 
one  plain  unreduced  butt  or  cud  and  a  reduced  shanlt  or 
blade.  This  maclilne  handles  such  work  as  valve  push-rods, 
nut  tapper  taps,  single-butt  automobile  spokes,  gun  cleaning 
rods  and  similar  parts  ranging  up  to  y^  inch  diameter  and 
from  8  to  14  Inches  long.  The  operator's  duties  consist  only 
in  loading,  starting  the  machine,  and  unloading  the  holder; 
the  swaging,  feeding  and  withdrawing  of  the  work  from  the 
dies  is  done  automatically. 

The  reductions  of  stock  are  effected   without  waste  of  nui- 


The  hammer-blocks  carry  on  their  outer  ends  two  hardened 
and  ground  steel  rolls  which  come  Into  contact,  during  every 
revolution  of  the  spindle,  with  a  number  of  hardened  steel 
rolls  located  in  the;  machine  head  of  the  spindle.  As  the  head 
rolls  are  in  (Ixed  seats,  the  haiiiiner  blocks  and  dies  are  caused 


Fig.    1.     Langelier  No.   4  Swaging  Machine   with  Semi-automatic  Holder 

terial  or  removing  the  surface.  An  idea  of  the  economy  of 
the  swaging  process  both  as  to  the  saving  of  material  and 
time  of  production  may  be  obtained  from  Fig.  3,  which  shows 
the  lengths  of  several  blanks  and  also  the 
lengths  of  the  swaged  samples.  In  ad- 
dition, the  saving  in  grinding  expense  may 
be  considerable,  as  the  parts  are  swaged 
very  close  to  the  finished  size  so  that  very 
little  grinding  is  necessary.  In  many  cases 
the  parts  are  swaged  so  close  to  size  that 
grinding  is  eliminated. 

The  particular  machine  illustrated  is  so 
built  that  the  size  to  be  swaged  can  be 
controlled  very  closely.  The  machine  is 
heavily  constructed  throughout  to  secure 
a  rigid  unit  so  that  an  unskilled  operator 
can  maintain  steadily  a  high  degree  of  ac- 
curacy and  a  large  output  without  injury 
to  the  machine.  The  spindle,  which  is  a 
vital  part,  is  made  unusually  large  and 
heavy.  It  is  of  hammered  steel,  turned 
and  ground,  and  is  bored  the  entire  length 
so  that  long  pieces  can  pass  through  and 
beyond  the  dies.  The  spindle  is  slotted 
across  the  enlarged  end  to  receive  a  pair 
of  hammer-blocks  and  dies.  All  sides  of 
the  slot  are  lined  with  hardened  and 
ground  steel  plates  securely  riveted  in 
place,  thus  practically  enclosing  the  dies 
and  hammer-blocks  in  a  hardened  steel  box 
tion  keeps  the  dies  in  true  alignment  and  insures  long  life 
to  the  surfaces  in  contact. 


Opposite  Side  of  Langelie 
illustrated   in    Fig. 

to  strike  many  sharp,  quick  blows  in  rapid  succession  for 
each  revolution,  thus  producing  a  permanent  set  in  the  metal 
being  swaged  and  Imparting  a  high  surface  finish.  The  dies 
are  made  of  high-speed  steel  and  maintain  their  size  for  a 
long  time.  These  dies  can  be  quickly  removed  it  desired.  To 
control  the  proper  die  opening  and  maintain  the  reduced  size 
required  for  the  stock,  two  conical  pointed  screws  are  let  into 
the  front  plate  in  the  slotted  end  of  the  spindle  and  project 
into  corresponding  holes  in  the  end  of  the  hammer-blocks. 
Washers  of  the  proper  thickness  are  used  under  the  heads  of 
these  screws  to  retain  the  distance  which  the  conical  screw 
points  enter  the  hammer-blocks.  By  adjusting  these  screws  in 
or  out,  different  amounts  of  opening  between  the  dies  are 
obtained. 

The  spindle  has  an  extra  long  bearing  and  is  provided  with 
loose  floating  sectional  cast-iron  bushings  which  serve  to 
greatly  decrease  the  surface  velocity  and  increase  the  wearing 
surface.  These  bushings  are  perforated  all  over  and  the  oil 
holes  act  as  small  reservoirs  and  serve  to  distribute  the  oil 
over  the  bearing  as  the  bushings  gradually  revolve  with  the 
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Fig.  3.     Comparative  Lengths  of  Blanks  and  Swaged  Samples   and    Kate    of    Production 

This  construe-  spindle.  The  flywheel  is  heavy  and  the  hub  is  bolted  and 
keyed  to  the  spindle.  At  the  rear  end  of  the  spindle  a  clamp 
nut  is  provided  that  serves  both  for  taking  up  end  play  which 
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niiglit  occur  as  a  result  of  long  service,  and  for  holding  the 
flyvvlicol  in  position  endwise.  An  automatic  oil  pump  driven 
from  the  main  spindle,  circulates  oil  through  the  running 
parts  of  the  machine  and  is  connected  to  the  large  oil  reser- 
voir in  tlio  machine  base.  The  ample  capacity  of  this  reser- 
voir permits  running  the  machine  a  long  time  with  only  peri- 
odical att(Mition  to  the  oiling. 

The  holder  consists  of  a  rigid  projecting  rail  bolted  to  the 
front  of  the  machine,  which  provides  long  bearings  on  which 
a  crosshcad  and  saddle  reciprocate.  This  crosshead  carries 
an  interchangeable  and  self-centering  spring  chuck  with  a 
hand  lever  tightener  for  holding  the  stock  firmly,  even  when 
the  grip  is  very  short.  The  crosshead  feeds  the  stock  to  be 
swaged,  then  it  pauses  slightly  to  allow  the  stock  to  be  swaged 
neatly  against  the  shoulder,  joining  the  unswaged  and  swaged 
portions,  after  which  it  starts  on  the  return  stroke.  The 
crosshead  recedes  at  twice  the  feeding  speed  and  the  stock 
is  automatically  withdrawn  from  the  dies;  when  near  the  end 
of  the  return  stroke,  the  driving  belt  shifting  device  for  the 
holder  mechanism  operates,  thus  shifting  the  belt  to  a  loose 
pulley.  This  causes  the  holder  to  stop  in  the  "loading"  po- 
sition. As  the  next  blank  is  gripped  by  the  chuck,  the  oper- 
ator shifts  the  driving  belt  to  the  tight  pulley,  thus  starting 
the  crosshead  again  on  the  feeding  or  forward  stroke.  This 
cycle  of  motions  is  repeated  for  every  blank. 

The  cro.sshead  can  be  set  at  any  desired  position  on  the 
holder  rail,  and  the  forward  or  backward 
travel  of  the  crosshead  can  be  varied  ac- 
cording to  the  length  of  the  blank  before 
and  after  swaging.  The  length  of  the  feed- 
ing and  return  strokes  of  the  crosshead  are 
determined  by  the  arc  which  a  segment 
gear  (partly  shown  in  P'ig.  1)  which  meshes 
with  a  rack  on  the  under  side  of  the  cross- 
head  saddle,  describes  as  it  is  actuated  by 
a  straight-line  movement  of  an  adjustable 
stud  on  the  lower  crosshead.  By  setting  this 
stud  at  different  positions  the  length  of  the 
arc  is  varied.  On  the  rear  of  this  lower 
crosshead  another  stud  is  provided,  carrying 
a  roller  which  engages  the  large  cylinder 
cam  seen  in  Fig.  2.  This  cam  is  rotated  by 
a  wormwheel  and  worm  driven  through  re- 
ducing gears  and  tight  and  loose  pulleys, 
from  the  overhead  countershaft. 

This  same  type  of  feeding  and  with- 
drawing mechanism  can  be  applied  to  other 
types  of  swaging  machines  built  by  this  company,  for  ac- 
commodating longer  lengths  and  larger  diameters  or  for 
reducing  tubing.  When  equipped  with  high-speed  steel 
dies  2\<2  inches  long,  the  machine  illustrated  herewith 
reduces  cold-rolled  steel  stock  0.311  inch  in  diameter 
down  to  0.2.50  inch,  in  two  operations.  The  feed  is  at  the  rate 
of  30  inches  per  minutes,  and  the  piece  is  withdrawn  at  the 
rate  of  60  inches  per  minute.  Faster  feed  and  return  speeds 
can  be  used  if  the  size  and  nature  of  the  stock  will  permit. 


There  is  an  adjustable  trip  for  disengaging  the  feed  when  the 
work  has  been  (inished. 

To  insure  accuracy  and  eliminate  vibration,  the  cutter  spin- 
dle bearing  has  been  made  of  ample  proportions,  and  an  over- 
hanging support  is  also  provided  to  hold  the  arbor  at  its  outer 
end.  The  slide  which  carries  the  cutt(?r  spindle  is  provided 
with  both  vertical  and  horizontal  adjustment  by  means  of 
screws,  and  a  micrometer  adjustment  is  provided  for  accur- 
ately gaging  the  depth  of  the  cut.  Four-stroke  cams  are  regu- 
larly furnished  for  ordinary  work  and  special  stroke  cams  for 
.special  work.  This  machine  has  all  the  regular  features  of 
the  Standard  gear-cutting  machines,  such  as  quick  return  for 
the  cutter;  means  for  raising  the  cutter  free  of  the  work  on 
the  return  stroke,  thus  obviating  the  necessity  of  again  pass- 
ing through  the  rack;  and  allowing  the  indexing  to  be  done 
during  the  return  stroke.  The  locking  of  the  Index  plate, 
means  of  cjuickly  changing  the  amount  to  be  indexed  and 
similar  features  of  the  gear-cutting  machines  have  been  re- 
tained on  this  rack  cutter.  If  desired,  the  rack  cutter  may 
be  converted   into  a  gear-cutting   machine.     The  rack   cutter 


standard   Rack  Cutting  Macliine   for  Work  up  to  30  Inches  in  Lenrth 

is  made  in  sizes  corresponding  to  the  Nos.  1,  2  and  3  gear- 
cutting  machines  made  by  the  Standard  Mfg.  Co. 


STANDARD   RACK   CUTTING   MACHINE 

The  Standard  Mfg.  Co.,  liridgeport,  Conn.,  has  recently 
placed  on  the  market  an  automatic  rack  cutting  machine  which 
has  a  capacity  for  work  up  to  30  inches  in  length.  It  will  be 
seen  from  the  illustration  that  this  machine  is  provided  with 
a  deep  oil  pan  c(iuipped  with  detachable  wings.  This  pan,  in 
combination  with  an  efficient  oil  pump,  insures  an  adequate 
supply  of  oil  being  delivered  to  the  cutter  without  the  oil  being 
splashed  or  wasted.  The  low  substantial  legs  of  the  machine 
are  a  factor  in  providing  for  increased  stability. 

The  cross-rail  is  keyed  to  the  table,  clamped  by  set-screws 
and  fastened  underneath.  The  vise  is  provided  with  long 
bearings  and  a  gib  on  the  inside  to  enable  any  wear  which 
may  develop  to  be  compensated  for.  An  adjustable  steel  jaw 
runs  the  entire  length  of  the  vise.  The  vise  is  equipped  with 
a  rack  with  which  a  pinion  meshes  that  is  operated  by  a 
crank;  this  rack  and  pinion  provide  for  returning  the  vise  to 
the    starting    position    after    the    work    has    been    completed. 


MONITOR  A.  C.  MOTOR  CONTROLLER 

The  Monitor  Controller  Co.,  Baltimore,  Md.,  has  recently 
perfected  a  controller  for  use  on  either  single,  two-  or  three- 
phase  alternating-current  motors.  This  controller  is  similar 
to  the  pre-set  speed  type  of  direct-current  equipment  manu- 
factured by  this  company.  With  alternating-current  motors, 
the  dynamic  brake  for  stopping  cannot  b-  used;  consetiuently 
it  is  necessary  to  employ  a  foot-brake  on  the  machine  or  a 
magnetic  brake  on  the  motor.  Where  the  magnetic  brake  is 
used  it  can  be  operated  from  the  new  Monitor  controller. 

The  accessories  used  with  this  new  typo  of  controller  are 
identical  with  those  used  on  the  corresponding  type  of 
Monitor  direct-current  apparatus,  i.  c,  provision  is  made  for 
starting,  stopping  and  reversing  the  motor  and  for  making 
slight  movements  of  the  machine.  Every  movement  is  con- 
trolled by  either  a  push  button  or  a  safety  lever,  as  shown  in 
the  illustrations.  The  distinctive  feature  of  this  controller  is 
that,  in  starting  the  motor,  a  proper  amount  of  resistance  is 
automatically  inserted  in  each  phase  which  gives  absolutely 
correct  starting  characteristics  and  is  the  same  under  all  run- 
ning conditions.     The  starting  effort  required  of  the  motor  is 


422 


MAC 


the  snnip,  rc^KnrdlrsR  of  the  position  of  tlip  rcKulatliiK  liaiullc, 
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Fifr.    1.     Monitor   Alternating-current   Motor    Controller 

between  normal  and  the  lowest  specified  speed.  A  no-voltage 
release  is  provided  with  the  controller  so  that  in  the  event  of 
a  failure  of  the  line  voltage  and  the  consequent  stopping  of 
the  motor,  the  entire  system  is  automatically  cut  out  of  the 
circuit  and  will  not  start  again  with  the  return  of  the  voltage 
until    the   opi  rator   has   moved   the   starting  lever   or   button. 


Fig.   2.     Control  Station 

When  this  is  done  the  starting  cycle  is  again  gone  through, 
to  place  the  motor  in  operation.  These  controllers  are  built 
for  one  or  two  motor  drive,  depending  upon  the  amount  of 
speed  variation  required,  and  will  eventually  be  built  in  all 
sizes.  At  present  they  are  made  for  motors  whose  rotor  cur- 
rent does  not  exceed  150  ampsres. 

The  control  station  shown  in  Fig.  2  is  mounted  on  the  ma- 
chine, and   in   the  case  of  large  machines  more  than  one  of 


The  lov(!r  is  shown  In  the  "start" 
position   at   It  and    the   "stop  and 


CLEVELAND   CRANE    LIMIT   SWITCH 

III  order  to  perform  its  essential  runetion  of  prot(!ction  in 
tli(!  face  of  careless  operation,  a  crane  limit  switch  must  be 
designed  in  such  a  way  that  It  will  always  be  in  operating 
condition  when  required.  It  Is  impossible  to  design  any 
mecdianieal  device  that  will  not  sooner  or  later  get  out  of 
order,  and  in  the  case  of  a  limit  switch  the  essential  feature 
is  to  have  an  arrangement  whudi  will  give  warning  if  there 
is  anything  wrong.  In  the  closed  circuit  typo  of  limit  switch 
made  by  the  Cleveland  Crane  &  lOngineering  Co.,  WicklilTo, 
Cleveland,  Ohio,  this  idea  has  been  applied  by  connecting  the 
switch  into  the  hoist  motor  circuit  in  such  a  way  that  the 
electrical  operating  parts  are  always  charged  with  current 
when  the  hoist  is  in  operation.  Should  any  defect — such  as 
a  broken  wire  or  loose  connection — develop,  it  at  once  throws 
the  motor  out  of  commission  the  same  as  though  the  hoist  had 
been  run  up  to  the  limiting  point.  In  this  way,  positive  as- 
surance is  obtained  that  the  switch  mechanism  is  unfailing  in 
its  action  when  the  hoist  is  running.  A  feature  of  the  design 
is  the  simplicity  and  accessibility  of  all  parts  and  the  facility 
with  which  the  switch  may  be  installed. 

The  parts  of  this  limit  switcli  are  shown  in  the  accom- 
panying illustration,  from  which  the  method  of  operation  will 
be  readily  understood  in  connection  with  the  following  de- 
scription: The  tripper  A  is  connected  to  one  end  of  the 
hoisting  drum  shaft  by  two  pins  driven  into  the  end  of  the 


Cleveland  Closed  Circuit  Type  of  Crane  Limit  Switch 

drum  shaft.  Pour  holes  drilled  in  the  end  of  the  tripper  al- 
low for  one-quarter  turn  positive  adjustment.  A  tooth  at  the 
end  of  the  tripper  engages  one  tooth  of  the  tripper  sprocket 
B  at  each  revolution  of  the  drum.  An  oval  recess  cut  at  the 
side  of  the  tooth  iJi  the  tripper  permits  the  check  sprocket  C 
to  rotate  while  the  tripper  tooth  is  engaged  in  the  tripper 
sprocket.  The  conformation  of  the  teetli  on  tlie  outside  of 
the  check  sprocket  to  the  contour  of  the  tripper  prevents  the 
sprocket  wheel  from  turning  while  the  tripper  is  completing 
the  revolution.  Attached  to  the  sprockets  by  small  insulated 
through  bolts  is  a  fiber  insulating  ring  D  and  a  brass  contact 
ring  E.  Two  fiber  contact  blocks  F  are  inserted  in  the  brass 
contact  ring  at  a  distance  apart  which  depends  upon  the 
number  of  revolutions  of  the  drum  required  to  raise  the  hoist 
block  between  the  two  extreme  positions.  Mounted  on  a 
fiber  block  H  are  two  contact  springs  G  which  form  electrical 
connection  with  the  brass  contact  ring  E.  The  circuit  leads 
are  attached  to  terminal  posts  on  the  contact  springs  and  are 
connected  to  the  coil  of  a  magnetic  switch  which  controls  the 
hoist  motor  current,  the  switch  being  located  in  the  cage 
within  easy  reach  of  the  operator.  When  the  block  reaches 
the  limit  of  its  travel,  the  switch  is  opened  by  the  breaking 
of  the  circuit  in  the  switch  coil,  due  to  the  contacts  G  rest- 
ing on  the  fiber  blocks  F.  The  cast-iron  box  /  encloses  the 
entire  mechanism  and  is  attached  to  the  frame  of  the  trolley 
by   through   bolts.     One   end   of   the  pin  J  which   carries  the 
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conlacl  ring  and  sprockets  is  held  by  a  bearing  in  tlic  box, 
and  the  otlier  ond  by  a  bearing  in  tlie  cover  A'.  The  tripper 
pin  is  supported  in  the  same  way.  Wlien  the  cover  is  re- 
moved from  the  box  every  part  is  instantly  accessible  and 
may  be  readily  removed.  The  small  size  of  this  switch  makes 
it  particularly  convenient  to  install. 


BROWN    &   SHARPE    GEAR   CUTTING 
MACHINES 

In  developing  the  Nos.  3-H  and  13-H  automatic  gear  cut- 
ting machines  (Figs.  1  to  4),  the  intention  of  the  Brown  & 
Sharpe  Mfg.   Co.,   Providence,   K.    1.,   has  bci-n   to  produce  ma- 


is  obviously  a  great  convenience  In  setting  up  work  and  in  the 
subsequent  operation  of  the  machine!.  Ueferring  to  the  illus- 
trations, it  will  be  evident  that  th(!  No.  :MI  machine  shown 
in  Figs.  1  and  2  is  simply  adapted  for  cutting  spur  gears, 
while  the  No.  13-H  machine  is  intended  for  cutting  both  spur 
and  bevel  gears.  The  design  and  construction  of  the  two 
machines  is  essentially  the  same  with  the  exception  of  the 
cutter  slides.  The  No.  3-H  machine  is  described  first  and 
the  same  descriptive  matter  will  apply  to  the  No.  13-H  ma- 
chine with  the  exception  of  the  cutter  slide  and  one  or  two 
other  details  which  will  be  referred  to. 

The  No.  3-H  Spur  Gear  Cutting-  Machine 
Referring  to   the  rear   view   of  the   No.    3-H   machine   illus- 
trated  in  Fig.   2,  it  will   be  seen  that  the  drive   is   llirnugh   a 


Fig.   1.      Front    View    of    Br 


&    Sharpe    No.    3-H    Gear    Cutting    Machine 


chines  that  are  adapted  for  taking  heavy  cuts  on  coarse  pitch 
gearing  and  at  the  same  time  produce  work  of  a  high  degree 
of  accuracy.  With  this  idea  in  view,  particular  care  has  been 
taken  in  tlie  distribution  of  the  metal  to  secure  the  greatest 
possible    rigidity    and    consequent    freedom    from    vibration. 


Fig.  2.     Hear    View    of    No.    3-H    Gear    Cutting    Machine 

single  pulley.  In  the  line-cut  Fig.  5  A  is  the  shaft  on  which 
the  driving  pulley  is  mounted.  The  feed  of  the  cutter  slide  is 
taken  from  this  shaft  by  means  of  spur  gears  which  transmit 
through   the   shaft   B   to   the  change  gear  box   shown   at  the 


Fig,   3.     Front    View    of    Brown    &    Sharpa    No.    13  H    Gear    Cutting    Machine 

The  wheels  and  levers  for  controlling  all  of  the  movements, 
as  will  be  seen  in  the  illustrations,  have  been  placed  at  the 
front  where  they  are  within  easy  reach  of  the  operator.    This 


Fig.  4.     Rear    View    of    No.    13-H    Gear    Cutting    Machine 

right-hand  end  of  the  machine  in  Fig.  1.  From  the  change 
gear  box  the  drive  is  back  through  the  shaft  ('  which  car- 
ries a  worm  meshing  with  the  feed  worm-wheel   D  mounted 
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on  the  feed  slmft  /;.  The  cutter  slide  Is  moved  liy  llils 
threaded  feed  Khiift.  Sixteen  ehnnges  of  feed  are  provided 
by  the  elianKo  Rears;  these  feeds  are  In  geometrical  progres- 
sion and  cover  a  range  of  from  13/16  to  15  3/4  Inches  per 
minute. 

The  speed  ehanses  for  the  rotation  of  tlu'  culler  are  ob- 
tained by  change  gears  In  the  same  Ix.x  in  wliidi  the  feed 
gears  are  mounted.  The  drive  to  the  culler  is  carried  back 
through  the  shaft  /■',  Klg.  5,  which  drives  the  shaft  //,  Fig.  2, 
by  means  of  bevel  gears.  There  are  twelve  spe(>d  changes 
provided  which  arc  In  geometrical  progression  and  cover  a 
range  of  from  30  to  ir)G  revolutions  per  minute.  An  outer 
bearing  has  been  provided  for  the  cutter  spindle  which  gives 
additional  support  to  adapt  the  machine  for  heavy  classes  of 
manufacturing  work.  Another  distinctive  feature  is  the  ap- 
plication of  a  heavy  balance  wheel  on  the  cutter  spindle.  This 
balance  wheel  is  employed  to  carry  the  cutter  through  hard 
spots  in  the  work  or  to  compensate  for  any  other  inequalities 
that  would  have  a  tendency  to  cause  the  speed  of  rotation 
to  vary. 

When  the  cutter  has  been  fed  across  the  face  of  the  work, 
the  movement  of  the  cutter  slide  is  reversed  by  the  action  of 
the  dog  /  which  engages  the  stop  J  mounted  on  the  horizontal 
shaft  A'.  Fig.  2.  The  operation  of  the  mechanism  may  be 
briefly  explained  as  follows:  When  the  dog  I  engages  stop 
J  it  continues  to  move  forward  and  carries  the  stop  with  it. 
This,  in  turn,  carries  the  shaft  K  forward  and  operates  the 
clutch  mchanism  shown  in  the  line-cut,  Fig.  6.  This  illus- 
tration shows  the  feed  worm-wheel  D  and  the  quick  return 
worm-wheel  G  which  are  mounted  on  the  cutter-slide  feed  rod. 
Either  of  these  worm-wheels  may  be  secured  to  the  feed  rod 
by  means  of  an  intermediate  clutch  which  is  opsrated  by 
the  arrangement  of  the  dogs  shown  in  Fig.  2.  When  the  dog 
/  engages  the  stop  /  and  pulls  the  shaft  E  forward,  a  stop  on 
the  end  of  the  shaft  A'  engages  with  the  end  of  the  lever  2V, 
Fig.  6.  Further  movement  of  the  shaft  K  causes  the  lever  N 
to  swing  on  its  pivot;  and  the  roller  carried  at  the  lower  end 
of  the  lever  N  runs  over  the  pointed  plunger  0  and  pushes  this 
plunger  down  against  a  compression  spring.     This  movement 


of  a  spring.  'I"he  depreaslon  of  Hie  plunger  releases  the 
clulcli  from  the  feed  worm-wheel  1)  and  allows  it  to  be  thrown 
over  by  the  action  of  lever  P  so  that  it  engages  with  the 
quick  return  worm-wheel  O.  When  the  clutcli  engages  with 
the  worm-wheel,  it  is  locked  In  engagement  by  means  of  the 
locking  plunger  It'  and  remains  locked  until  tlic  carriage  has 
been   returned   to  the  starting  point.     The  (-lulcli    is  then  re- 


continues  until  the  roller  has  passed  the  top  point  of  the 
plunger,  when  the  action  of  the  spring  causes  the  lever  N  to 
be  thrown  over  with  great  rapidity. 

A  pin  carried  by  the  lever  A^  works  in  a  slot  in  lever  P. 
At  the  time  when  the  roller  has  reached  the  top  of  plunger 
O,  this  pin  is  engaged  with  the  end  of  the  slot  and  further 
movement  of  lever  N  causes  a  corresponding  movement  of 
lever  P.  The  cam  surface  at  the  lower  end  of  lever  N  en- 
gages with  the  projection  Q  on  the  locking  plunger  R  and 
causes  this  plunger   to  be  pushed   down   against   the   tension 


Fig.  6.     Mechanism  for  engaging  Feed  and  Quick-return  Worm-wheels 

leased  from  the  return  worm-wheel  and  thrown  back  into  en- 
gagement with  the  feed  worm-wheel.  Referring  back  to  Fig. 
5  it  will  be  seen  that  the  quick  return  worm-wheel  O  is 
geared  direct  to  the  main  driving  shaft  A  by  means  of  a  pair 
of  spur  gears.  This  drive  allows  the  cutter  slide  to  be  re- 
turned at  fifteen  feet  per  minute. 

A  handwheel  is  provided  at  the  end  of  the  feed  shaft  for 
feeding  the  cutter  slide  by  hand.  This  wheel  is  secured  to 
the  shaft  by  sliding  it  inio  engage- 
ment with  a  clutch.  It  is  evident 
that  when  the  feed  of  the  cutter 
slide  is  raversed  so  that  the  quick  re- 
turn comes  into  action,  the  hand- 
wheel  would  be  rotated  in  the  oppo- 
site direction  at  a  high  speed.  Were 
such  a  condition  allowed  to  take 
place,  there  would  be  a  risk  of  in- 
juring the  operator.  To  avoid  this 
danger,  a  lever  is  provided  which 
acts  automatically  to  throw  the  hand- 
wheel  out  of  engagement  with  the 
clutch  before  the  quick  return  is  en- 
gaged. This  lever  is  operated  by  the 
lever  N,  Fig.  6,  from  which  the  ar- 
rangement will  be  readily  understood. 
It  will  be  remembered  that  the 
maximum  feed  employed  on  this  ma- 
chine is  15%  inches  per  minute 
while  the  cutter  slide  is  always  re- 
turned at  the  rate  of  15  feet  per 
minute.  Evidently  this  change  of 
speed  in  connection  with  the  reversal 
of  the  cutter  slide  would  result  in 
subjecting  the  gearing  to  a  serious 
shock.  To  overcome  this  difficulty, 
the  arrangement  shown  in  Fig.  7  has  been  employed.  In  this 
illustration  G  is  the  worm  which  meshes  with  the  quick  re- 
turn worm-wheel  on  the  feed  shaft.  At  the  moment  when 
the  clutch  engages  with  the  quick  return  worm-wheel,  the 
worm  is  allowed  to  move  over  on  its  shaft  against  the  ten- 
sion of  a  stiff  spring,  and  in  this  way  the  shock  of  reversal  is 
taken  up  by  the  spring  instead  of  being  borne  by  the  gear- 
ing. This  eliminates  damage  to  the  gearing  and  also  does 
away  with  the  shock  and  consequent  vibration  which  would 
result  if  such  a  method  were  not  employed.     This  method  of 
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tiikiiig  up  the  shock  Is  a  now  device  which  has  been  recently 

adopted. 

When  the  cutter  slide  is  being  returned  to  the  starting  point 

the   dog  L.   Fig.   2,   engages  with   the  stop  J  carried   on   the 

.sliaft  K.    This  causes  the  lever  'N,  Fig.  6,  to  be  thrown  in  the 

reverse  direction. 
The  roller  on  lever 
iV  acts  over  the 
spring  plunger  O  as 
previously  described 
and  causes  the  cam 
on  lever  A'  to  disen- 
ga,^e  the  locking 
plunger  It'.  In  thi.s 
way,  the  clutch  is  re- 
leased from  the  quick 
return  worm-wheel 
a  and  comes  into  en- 
gagement with  the 
feed  worm-wheel  D. 
The  cutter  slide  is 
then  ready  for  the 
next  cut.  The  dogs  / 
and  L  are  adjustable 


Fig.  7.     Spring    for    absoibing    Shock    of    Reversal 
and    Oil    Trough 


so  that  the  traverse  of  the  carriage  may  be  regulated  as 
desired. 

The  gear  pump  whicli  is  provided  for  supplying  lubricant 
to  the  cutter  is  shown  in  the  rear  view  of  the  machine  il- 
lustrated in  Fig.  2.  This  pump  delivers  lubricant  from  a 
large  tank  which  extends  all  of  the  way  under  the  machine. 
This  tank  is  of  ample  size  to  insure  having  an  abundance 
of  cool  lubricant  available  at  all  times  ready  to  be  supplied 
to  the  cutter.  The  chips  and  oil  drop  down  into  a  pan  l.icated 
under  the  work.  This  pan  is  perforated  at  the  bottom  to  al- 
low the  oil  to  drain  back  into  the  reservoir  while  the  chips 
are  retained  so  that  they  may  be  easily  removed. 

The   gear-box   which   provides  the   feed   and    speed   changes 


horizontal  shafts  shown  at  the  back  of  the  machine  in  Fig. 
2,  and  the  Index  mechanism  is  contained  in  the  case  shown 
at  the  left-hand  end  of  the  machine  in  Fig.  1.  Provision  is 
made  for  cutting  all  numbers  of  teeth  from  4  to  50  and  all 
numbers  from  nO  to  400  except  prime  numbers  and  their  mul- 
tiples. The  placing  of  the  indexing  mechanism  at  the  front 
of  the  machine  is  one  of  the  changes  referred  to  in  placing  all 
control  levers  within  reach  of  the  operating  position.  An- 
other change  was  that  of  placing  the  change  gears  for  the 
index  mechanism  as  shown  in  Fig.  2,  wliere  they  are  par- 
ticularly convenient  for  the  operator.  The  operation  of  the 
index  mechanism  is  entirely  independent  of  the  speed  of 
the  cutter  and  the  rate  of  feed  that  is  being  employed,  the 
indexing  taking  place  during  the  period  that  the  cutter  slide 
is  being  returned.  Indexing  occurs  when  the  cutter  slide  has 
reached  the  end  of  its  reverse  stroke. 

The  way  in  which  the  indexing  is  effected  is  as  follows: 
When  the  dog  L  engages  the  stop  J  and  pulls  the  shaft  K 
backward,  Fig.  2,  it  swings  the  lever  M  to  the  left.  This  lever 
is  carried  on  a  shaft  which  extends  through  to  the  front  of 
the  machine  and  has  the  small  lever  U  mounted  on  it.  The 
movement  of  the  lever  M  rocks  the  lever  XJ  and  throws  up  the 
lover  v.  The  movement  of  the  lever  V  engages  ths  index 
mechanism  and  at  the  same  time  disengages  the  feed  through 
the  action  of  horizontal  shaft  VV  which  extends  from  the  index 
mechanism  to  the  feed  change  gear-box.  This  shaft  W  trips 
an  arrangement  of  levers  which  positively  disconnects  the 
clutch  from  the  feed  worm-wheel.  The  arrangement  of  the  in- 
dex mechanism  is  essentially  the  same  as  that  employed  on 
the  standard  No.  3  machine.  One  slight  change  may  be  men- 
tioned in  connection  with  the  method  of  disengaging  the 
worm  from  the  index  worm-wheel  in  order  to  enable  the  work 
to  bo  rotated  by  hand.  This  is  done  by  releasing  the  binder 
lever  X.  It  will  be  seen  that  the  upper  and  lower  sections 
of  the  case  in  which  the  worm  is  mounted  are  secured  to  the 
case  over  the  worm-wheel.  The  central  section  can  be  swung 
back  when  the  binder  lever  is  released,  and  in  this  way  the 


Fig,  8.     Longitudinal    and     Cross-sectional    Views    of    Cutter-slide 


is  now  built  as  a  unit  ready  to  be  mounted  on  the  machine, 
instead  of  having  the  different  parts  of  the  change  gear 
mechanism  assembled  in  the  machine  as  separate  pieces. 
An  improved  method  of  lubrication  has  also  been  applied  on 
these  machines.  This  consists  of  a  geared  oil  pump  which 
delivers  lubricant  to  a  trough  S  shown  in  the  sectional  views, 
Figs.  5  and  7.  Small  brass  taps  T  are  let  into  the  bottom  of 
this  trough  which  deliver  oil  to  all  of  the  bearings.  The  oil 
from  the  bearings  runs  back  to  the  reservoir  from  which  it 
is  pumped  back  to  the  trough  iS.  In  this  way  there  is  a  con- 
tinual flow  of  oil  being  delivered  to  all  of  the  bearings. 
The  index  mechanism   is  driven  by  the  lower  of  the  three 


worm  is  disconnected  from  the  worm-wheel  so  that  the  work 
may  be  rotated.  This  device  is  found  to  be  a  decided  con- 
venience in  setting  up  work  and  making  adjustments. 

The  arrangement  of  the  work-spindle  slide  is  evident  from 
the  illustrations.  In  this  connection  it  may  be  mentioned  that 
a  departure  from  preceding  designs  of  Brown  &  Sharpe  gear 
cutting  machines  has  been  made  in  the  introduction  of  T- 
slots  in  the  face  of  the  upright  to  which  the  work-spindle 
slide  is  clamped  by  three  bolts.  The  slide  is  adjusted  by  means 
of  a  screw  and  handwheel  equipped  with  a  dial  graduated  to 
0.001  inch,  which  facilitates  making  accurate  settings  of  the 
depth  to  which   the  teeth  are  to  be  cut.     The  thrust  on  the 
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siTfw  is  tnkon  by  a  bnll  boariiiK.  The  work-sptmllc  has  ii 
No.  14  taper  hole  niul  is  (Ittod  to  receive  a  faceplate  or  llx- 
tiire.  Tiioro  Is  a  liolo  throuuli  the  spindle  1  1:!/1G  inch  in 
(llninetcr  which  provides  for  the  use  of  a  bolt  to  clamp  the 
mandrel  upon  which  the  work  is  carried  in  place  in  the 
spindle.  The  ov(>r-arm  construction  employed  on  this  nuicliliH! 
Is  iiartleularly  heavy,  and  as  shown  in  tlie  illustrations,  the 
outboard  support  is  litt(Hl  with  an  adjustable  center  to  en- 
gaKC  the  mandrel.  When  so  desired,  a  bushintj;  may  bo  used 
Instead  of  this  center. 

The  capacity  of  the  No.  :>-ll  gear  cutting  machine  is  for 
spur  gears  up  to  24  inches  in  diameter  and  up  to  8  Inch  face 
width.  Gears  as  large  as  3  diametral  pitch  may  be  cut  from 
lasl  ir.ni  and  4  diametral  pitch  in  steel.  The  machine  occu- 
pies a  floor  space  85  inches  in  length — measured  at  right 
angles  to  the  cutter  spindle — by  45  inclies  in  width.  The  not 
weight  of  the  machine  is  about  4400  pounds. 

No.  13-H  Combination  Spur  and  Bevel  Ciear  CuttinK  Machine 

Front  and  rear  views  of  the  No.  13-H  combination  spur  and 
bevel  gear  cutting  machine  are  illustrated  in  Figs.  3  and  4. 
The  arrangement  of  the  drive,  tlie  change  gears  for  the  feed 
and  speed  of  the  cutter,  the  method  of  indexing  and  the  de- 
sign of  the  work-spindle  slide  are  essentially  the  same  as  on 
the  No.  3-H  machine.  The  difference  in  the  design  of  the  No 
13-H  machine  lies  in  tlie  provision  for  making  angular  set- 
tings of  the  cutter  slide  for  handling  bevel  gears.  First  among 
tlie  improvements  in  this  macliine  may  be  mentioned  the 
provision  of  two  segment  gears  for  elevating  tlie  cutter 
slide  instead  of  a  single  gear.  It  will  be  seen  that  the 
two  segment  gears  are  located  at  either  side  of  the  machine 
and  in  connection  witli  the  two  trunnions  which  support  the 
cutter  slide  provide  four  points  of  support.  This  effectually 
does  away  with  any  tendency  for  the  cutter  slide  to  tilt  out  of 
alignment. 

Fig.  8  shows  cross  and  longitudinal  sectional  views 
through  the  cutter  slide.  In  this  illustration  E  is  the  feed 
rod  which  remains  in  a  horizontal  position  in  the  base  of 
the  machine.  This  rod  drives  the  feed-screw  in  the  cutter 
slide  by  means  of  a  worm  and  worm-wheel,  a  pair  of  bevel 
gears  and  an  intermediate  shaft  Y  which  transmits  the  mo- 
tion to  the  feed-screw  Z  through  a  pair  of  spur  gears.  It  will 
be  evident  that  the  use  of  the  worm  and  wheel  and  the  pair 
of  bevel  gears  allows  the  cutter  slide  to  be  set  at  any  re- 
quired angle.  The  angular  settings  of  the  slide  are  made  by 
means  of  a  crank  fitting  onto  the  squared  shaft  a,  Fig.  3. 
This  shaft  carries  a  worm  meshing  with  the  worm-wheel  h 
and  the  worm-wheel  drives  a  pinion  which  meshes  with  the 
segment  gear.  Any  angle  up  to  90  degrees  may  be  obtained 
by  means  of  a  scale  graduated  on  the  inner  edge  of  the  seg- 
ment gear.  This  scale  runs  under  the  indicator  c  which  acts 
as  the  reference  point  in  making  angular  settings.  After  the 
desired  setting  has  been  obtained,  the  slide  is  clamped  in 
place  by  means  of  a  wrench  fitting  over  the  end  of  the  squared 
shaft  d. 

When  the  slide  is  set  to  angles  greater  than  30  degrees,  a 
counterweight  is  employed  to  relieve  the  pressure  that  would 
come  on  the  feed-screw.  This  weight  is  supported  by  a 
cable  running  over  pulleys,  the  arrangement  of  which  is  clearly 
shown  in  Fig.  4.  The  counterweight  runs  down  inside  the 
upright  of  the  machine,  which  represents  another  improve- 
ment in  design.  This  arrangement  eliminates  the  possibility 
of  the  weight  falling  and  injuring  a  workman.  To  protect  the 
shaft  which  drives  the  cutter  from  strain,  a  supporting  mem- 
ber c  has  been  provided,  as  shown  in  Fig.  4.  This  support  is 
trunnioned  at  the  left-hand  end  of  the  machine  and  runs  in 
a  bearing  /  which  is  pivoted  to  the  cutter  slide. 

The  method  by  which  the  feed  and  quick  return  of  the 
cutter  slide  are  obtained  is  slightly  different  from  that  em- 
ployed on  the  No.  3-H  machine.  On  the  No.  13-H  machine 
the  dogs  g  and  h,  Fig.  3,  rotate  and  engage  with  the  stop  i. 
This  stop  is  at  the  end  of  a  crank  carried  by  a  shaft  which 
extends  through  to  the  back  of  the  machine.  Fig.  4.  This 
shaft  carries  a  crank  ;'  which  moves  the  horizontal  link  fc. 
This  link  corresponds  with  the  horizontal  shaft  E  on  the  No. 
3-H  machine.     The   operation   of   the   clutches   and   Indexing 


mechanism   from   the  link   k  is  then   exactly   \\m-  sarno  as  de- 
scribed for  the  No.  3-11  machine. 

The  capacity  of  this  machine  is  for  spur  or  bevel  gears  up 
to  L'4  inches  in  diameter  by  6  Inches  face  width.  Cast  iron 
gears  up  to  3  diametral  pitch  may  be  cut  and  steel  gears  up 
to  4  diametral  pitch.  Tlu>  floor  space  occupied  is  103  i'lchos 
long — measured  at  right  angles  to  the  cutter  spindle — by 
l(«yi  Inches  in  width.  Tlie  net  weight  ol  llic>  matthine  is  about 
'lilOO  potinds. 


"STANDCO"  HOLLOW   SET-SCREW 

Tlie  "Standco"  hollow  set-screw  is  a  recent  product  of  the 
Standard  Pressed  Steel  Co.,  Philadelphia,  Pa.,  for  use  in  con- 
nection with  the  "Hallowell"  cold-rolled  steel  safety  set-collar 
of  this  company's  manufacture.  These  hollow  set-screws  are 
made  from  stool  bar  stock  of  a 
spet'ial  analysis  which  has  been 
round  exceptionally  well  suited  to 
this  purpose. 

The  heat-treatment  and  hardening 
process  to  which  these  set-screws 
are  subjected  have  been  given  par- 
ticularly careful  attention  with  the 
result  that  they  are  uniform  in 
hardness  and  toughness  and  able  to 
stand  up  under  the  most  severe 
service.  "Standco"  safety  set- 
screws  are  made  with  either  a 
hexagonal  or  a  square  hole,  and  in 
almost  any  diameter  and  length.  They  are  furnished  with 
different  forms  of  threads  and  points  to  suit  the  requirements 
of  a  variety  of  classes  of  service  for  which  they  are  adapted 
in  addition  to  their  application  on  the  "Hallowell"  set-collars. 


'Standco"    Hollov 
Set-screw 


GRANT  INTERNAL   GRIP  ARBOR 

There  are  many  milling  operations  where  the  nut  or  the 
end  of  the  arbor  extending  out  beyond  the  cutter  intsrferes 
with  the  work  or  clamps,  and  in  such  cases  end  or  face  mills 
have  to  be  used.  The  effective  radius  of  cutters  and  saws 
used  on  an  ordinary  arbor  is  also  reduced  by  an  amount  equal 
to  the  thickness  of  the  wall  of  the  clamping  collars.  To  over- 
come these  difficulties  the  Grant  Mfg.  &  Machine  Co.,  80  Silll- 
nian  Ave.,  Bridgeport,  Conn.,  has  brought  out  an  internal-grip 
arbor  which  is  shown  in  the  accompanying  illustration.  No 
nut  is  used  on  this  arbor  that  would  interfere  with  the  work 
and,  for  any  given  operation,  the  size  of  the  cutter  or  saw 
that  Is  required  is  materially  reduced. 

This  arbor  has  the  usual  form  of  taper  shank,  and  at  the 
opposite  end  there  is  a  tapered  extension   over  which  fits  a 


Grant    Internal-rrip    Aibor    for    Milling    Cutters    and    Saws 

split  sleeve.  The  end  of  this  sleeve  is  threaded  left-hand, 
while  the  end  of  the  arbor  is  threaded  right-hand.  The  sleeve 
is  first  screwed  into  the  clamping  nut,  after  which  the  nut  is 
screwed  onto  the  arbor.  This  causes  the  split  sleeve  to  be 
drawn  up  on  the  tapered  end  of  the  arbor  and  expanded  suf- 
ficiently to  secure  a  firm  grip  on  the  inside  of  the  cutter.  To 
release  the  cutter  from  the  arbor  It  is  merely  necessary  to 
loosen  the  nut. 

Many  shops  are  not  well  equipped  with  face  milling  cutters 
and  the  arbors  for  holding  them.  The  use  of  this  internal- 
grip  arbor  enables  ordinary  side-tooth  cutters  to  be  employed 
for   face   milling  operations,   thus  adding  materially  to   their 
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licUl  of  iiscfiiliiC'S.s.  The  sleeves  provided  for  use  on  these 
arbors  are  made  in  different  lengths  to  suit  all  cutters  of  or- 
dinary width.  An  arbor  of  this  type  is  also  made,  which  is 
adapted  for  use  in  the  vertical  attaclimcnt  for  the  milling  ma- 
cliine.  This  allows  the  entire  e(iuipnient  of  standard  cutters 
in  a  shop  to  bo  used  in  the  vertical  attachment,  where  formerly 
only  end-mills  or  special  cutters  provided  with  taper  shanks 
could  be  employed.  The  standard  arbors  of  this  type  are 
made  with  cither  No.  9  or  No.  10  B.  &  S.  taper  shanks,  and 
they  are  equipped  with  sleeves  for  cutters  having  holes  %  or 
1   inch  in  diameter. 


THE   BRIGHT   BALL-BEARING   HANGER 

The  Hess-Bright  Mfg.  Co.,  Front  St.  and  Erie  Ave.,  Phila- 
delphia, has  introduced  a  new  ball-bearing  hanger  which  is 
the  result  of  a  careful  study  of  hanger  requirements.  Before 
referring    to    tliis    liangiT    it    may    be    well    to    call    attention 


Fig.   1.     Bright    Ball    Bearing    Hanger    of    Universal    Swiveling    Type 

to  some  of  the  reasons  for  its  construction  and  arrangement. 
As  is  quite  generally  known,  the  ball-bearing  hanger  formerly 
manufactured  by  this  company  consists  principally  of  a  box 
frame  carrying  a  heavy  yoke  which  is  free  to  swivel  about 
a  vertical  axis  and  contains  the  box  and  bearing.  The  box 
is  held  within  the  yoke  upon  horizontal  set-screws,  thus 
providing  a  universal  swiveling  movement  for  tlie  bearing 
and  box.  This  hanger,  which  was  developed  from  the  four- 
point   screw   suspension   type,   has  given   satisfactory   results. 


Fig.  2.     Component    Parts    of    the    Bright    Ball    Bearing    Hanger 

although  in  some  instances  trouble  was  experienced  because 
of  careless  erection.  If  a  millwright  when  installing  the 
hanger  tightened  the  two  horizontal  set-screws  (which  hold 
the  bearing  and  box  within  the  yoke)  excessively,  the  box 
body  and  hence  the  bearing  might  be  distorted,  and  even  if 
this  distortion  were  very  slight  it  would  subject  the  close- 
fitting  balls  to  enormous  pressure  as  they  passed  the  narrow 
places  thus  formed  between  the  races.  To  make  it  impos- 
sible to  distort  the  bearing  in  this  manner  and,  at  the  same 
time,    retain    the    universal    swiveling    movement    the    new 


hanger    shown    in    the    accompanying    illustrations    was    de- 
signed. 

This  hanger  was  originated  by  Mr.  Kred  K.  Bright,  Presi- 
dent of  the  Hess-Bright  Mfg.  ("o.  It  has  a  rigid  box  frame, 
the  jaws  of  which  are  flanged  on  the  Inside  to  retain  a  yoke 
which  holds  the  bearing  box  and  bearings.  This  yoke  la 
divided  on  the  horizontal  center  line,  and  it  is  securely  held 
in  position  by  four  set-screws  which  come  against  the  base. 
Two  of  these  set-screws  bear  against  the  bottom  of  the  base 
and  provide  vertical  adjustment,  whereas  the  other  two 
set-screws  are  inserted  through  the  sides,  near  the  base,  at 
an  angle  of  45  degrees  and  bear  against  a  surface  on  the  base 
which  is  at  right  angles  to  them.  With  this  arrangement 
the  yoke  is  held  securely,  but  the  clamping  screws  cannot 
possibly  cause  distortion  of  the  box  as  the  result  of  excessive 
tightening.  The  yoke  is  provided  with  a  machined  spherical 
scat  for  the  box  which  contains  the  ball  bearing.  This 
feature  enables  the  bearing  and  box  to  swivel  in  any  direc- 
tion. The  bearing  is  enclosed  within  the  box,  and  as  both 
move  together  in  case  there  is  any  deflection  of  the  shaft  only 
a  very  slight  clearance  is  required  between  the  shaft  and  the 
box  covers  at  the  ends,  thus  excluding  dust  and  protecting 
the  races  and  balls.  This  improved  form  of  swiveling  box 
and  bearing  will  be  applied  to  the  post  type  of  hanger  and 
also  to  floor  stands  and  pillow  blocks. 


GARDNER   PATTERNMAKERS'   ROLL 
SANDER 
The  roll   sanding  machine  shown   in    the  accompanying  il- 
lustration is  made  by  the  Gardner  Machine  Co.,  Belolt,  Wis., 
and  is  used  in  making  wood  patterns.     A  typical  application 


Fig.    1.     Gardner   Patternmakers'    Roll   Sander 

of  the  machine  is  for  finishing  core  boxes.  The  cutting  mem- 
ber consists  of  a  metal  roll  covered  with  a  strip  of  "netbac" 
garnet  paper.  This  strip  of  paper  is  joined  on  an  oblique 
line  in  order  to  avoid  the  "chug"  which  would  take  place  at 
each  revolution  if  the  ends  were  butted  on  a  perpendicular 
line.  The  roll,  which  oscillates  slightly  up  and  down,  is 
driven  by  a  friction  pulley,  and  its  speed  can  be  increased  or 
diminished  according  to  the  size  of  the  roll  which  is  being 
used.  This  speed  adjustment  is  made  by  a  regulator  screw 
located  on  the  under  side  of  the  housing;  and  a  speed  varia- 
tion of  from  2000  to  6000  revolutions  per  minute  can  b?  ob- 
tained. The  equipment  includes  four  rolls,  which  are  7  inches 
long  by  2,  3,  4  and  6  inches  in  diameter,  respectively.  The 
smaller  the  roll,  the  higher  the  speed  required  in  order  to  ob- 
tain an  efficient  cutting  speed. 

Helical  hardened  steel  gears  are  used  to  produce  the  oscil- 
lating motion  of  the  roll  spindle.  Instead  of  tilting  the  table 
for  sanding  work  at  an  angle,  simple  means  are  provided  for 
tilting  the  roll  spindle  and  locking  it  in  any  required  position. 
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behind  the  handwheel.  The  opening  In  the  table  through 
which  the  roll  passes  is  elongated  to  provide  for  moving  the 
tabic  laterally.  This  lateral  motion,  which  is  governed  by  a 
screw  equipped  with  a  micrometer  dial,   is  utilized  when   flx- 


2.     M. tiled    of   tilting   Roll   on   Sander 

ture  are  employed  in  sanding  a  large  number  of  duplicate 
pieces.  If  small  pieces  of  work  are  to  be  sanded,  the  opening 
in  the  table  around  the  roll  is  closed  by  dropping  a  remov- 
able plate  into  place,  this  plate  usually  being  made  of  hard 
wood.  One  of  these  plates  is  shown  in  use  in  Fig.  3.  The 
table  is  36  inches  wide  by  48  inches  long  and  tlie  height  from 
the  floor  is  36  inches. 

It  will  be  evident  from  the  preceding  description  and  illus- 
trations that  this   machine  is   adapted   for  sanding  both   in- 


Fig.    3.     Finishing   an    Internal    Angular    Curve    on    Gardner    Sander 

ternal  and  external  work  with  either  perpendicular  or  in- 
clined faces.  Pig.  3  shows  the  method  of  finishing  an  internal, 
inclined  curve.  This  is  typical  of  a  class  of  work  which  is 
frequently  met  with  in  almost  every  pattern  shop,  the  piece 
shown  being  the  head  of  a  core  box  for  an  ordinary  straight 
core.  For  handling  this  work,  the  roll  is  tilted  to  an  angle  of 
20  degrees  and  the  operator  simply  follows  the  line  which 
has  been  laid  out  on  the  work.  The  convenience  of  having 
the  table  flat  is  particularly  marked  on  work  of  this  kind. 
A  feature  of  this  sanding  machine  is  that  knots,  nails,  or  the 
grain  of  the  wood  do  not  interfere  with  its  operation  in 
any  way.  The  complete  equipment  includes  four  rolls,  cement 
and  an  assortment  of  "netbac"  garnet  strips.  No  counter- 
shaft is  required.     A  dust  hood  can  be  suspended  from  above 


MC  CROSKY   VARIABLE   SPEED   AND 
REVERSING  ATTACHMENT 

The  "Wizard"  variable  speed  and  reversing  attachment  for 
drill  presses  shown  in  Figs.  1  and  2  is  a  recent  product  of  the 
McCrosky  Reamer  ("o.,  Meadville,  Pa.  This  attachment  com- 
bines the  fiiiictioiiK  of  a  drill  speeder  and  tapping  attach- 
ment, with  iiii  addition  of  two  speed  changes.  By  operating 
the  small  knurled  handle  at  the  front  of  the  attachment 
cither  of  three  forward  speeds  may  be  obtained;  the  rotation 
of  the  tool  is  also  reversed  by  this  liandle.  As  an  example 
of  the  work  for  which  this  attachment  is  intended,  consider 
a  case  in  which  it  is  necessary  to  drill  a  small  and  a  large 
hole  and  tap  one  of  the  holes.  The  variable  speed  feature 
provides  for  driving  the  small  drill  at  a  high  speed  and  the 
large  drill  at  a  low  speed,  while  the  reverse  enables  the  tap 


equipped    with    McCrosky    Attachment 


to  be  backed  out  of  the  work  after  the  tapping  operation  is 
completed.  The  tapping  may  be  done  at  slow  speed  and  the 
tap  backed  out  at  high  speed. 

All  bearings  are  bushed — the  four  main  bearings  with 
special  cast  iron  and  the  loose  gears  witli  phosphor-bronze. 
There  are  no  sliding  gears,  the  transmission  being  effected 
by  two  positive  clutches.  All  gears  are  of  hardened  steel. 
Taps,  large  drills  and  similar  tools  should  be  run  at  the 
slow  or  direct  speed  and  for  such  work  the  gears  run  idle. 
The  direct  speed  is  the  same  as  the  speed  of  the  drill  press 
spindle  and,  of  course,  can  be  easily  regulated  to  suit  the 
work  in  hand.  The  intermediate  speed  is  about  two  and  one- 
half  times  faster  than  the  direct  speed,  while  the  high  speed 
is  about  five  times  that  of  the  spindle. 

This  attachment  is  regularly  furnished  with  the  "Wizard" 
quick-change  collet  chuck.  This  chuck  is  used  in  connection 
with  individual  collets  which  are  kept  on  the  different  tools 
which  are  used  in  succession  in  machining  a  piece  of  work. 
By  holding  tlie  knurled  sleeve  on  the  chuck  back  against  the 
rotation  of  the  spindle  the  collet  carrying  the  tool  which  has 
finished  its  operation  may  be  removed  without  requiring  the 
machine  to  be  stopped.  A  fresh  tool  is  mounted  in  the  chuck 
in  the  same  way,  it  being  merely  necessary  to  hold  the  sleeve 
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back  against  tho  rotation  of  the  sijindle  and  then  slip  the 
collet  up  into  the  chuck.  In  Fig.  1  a  drill  press  is  shown 
ciiuipppd  with  one  of  these  McCrosky  variable  speed  and 
rcver.siiig  attachments.  Beside  the  table  of  this  machine  a 
rack  will  be  seen  in  which  a  scries  of  tools  mounted   in  col- 


The 


Fig.    2. 


McCrosky   Variable   Spei 
Reversing   Attachment 


lets  are  carried.  The  ability  to  operate  the  tool  at  the  most 
desirable  speed  and  to  make  quick  changes  from  one  style  of 
tool  to  another  materially  reduces  the  cost  of  machining 
operations. 


WALDEN  COMBINATION   SOCKET 
WRENCH 

The  No.  6  combination  ratchet  socket  wrench  set  shown 
in  the  accompanying  illustration  ir-  a  product  of  the  Walden 
Mfg.  Co.,  Worcester,  Mass.  Referring  to  this  illustration,  it 
will  be  seen  that  the  equipment  consists  of  a  9-lnch  ratchet 


The    No.    6    Waliion    Combination    Socl-.et    Wrench 

wrench,  an  extension  bar,  a  universal  joint  and  sixteen  as- 
sorted sizes  ?f  sockets,  including  a  long  spark  plug  socket. 
The  sockets  cover  a  range  of  sizes  from  14  to  I'/t  inch  and 
fit  cap-screws  from   .^/16  to  1   inch.  r.   S.  S.   nuts  from   Vi   to 


%   Inch,  and   A.   L.   A.   M.   nuts   from   5/16   to   %   Inch, 
wrench  is  packed  in  a  fiber  box  and  weighs  five  pounds. 

A  No.  4  combination  wrench  set  of  similar  design  is  made 
by  this  company  which  consists  of  the  wrench,  a  universal 
joint,  an  extension  bar  and  a  set  of  eight  sockets.  A  No. 
10  set  is  also  made  which  Includes  three  wrenches,  5,  9  and 
12  inches  in  length;  an  extension  bar;  a  universal  joint; 
and  a  set  of  thirty-one  sockets.  These  wrenches  are  primarily 
intended  for  the  use  of  automobile  owners  and  mechanics  em- 
ployed in  garages,  but  the  same  style  of  wrench  could  be 
used  to  advantage  in  many  machine  and  assembling  shops. 
The  different  combinations  that  are  possible  will  be  evident 
from  the  illustration. 


ACME   SEMI-AUTOMATIC    NUT   TAPPERS 

To  meet  the  demand  for  a  iiiit  tapping  niacliin.-  of  sim- 
ple construction,  capable  of  turning  out  a  large  production, 
the  Acme  Machinery  Co.,  Cleveland,  Ohio,  maker  of  forging, 
nut  making  and  threading  machinery,  has  brought  out  a  line 
of  semi-automatic  nut  tapping  machines,  the  1-lnch  size  of 
which  is  shown  in  Fig.  1.  The  machine  illustrated  has  a 
capacity  for  tapping  cither  square  or  hexagon  nuts  from  % 
to  1  inch  (this  is  the  diameter  of  the  tap  used).  It  is  possi- 
ble to  obtain  a  much  greater  output  with  this  machine  than 
with  the  older  types  of  six-spindle  machines,  the  increase  in 
production  ranging  from  50  to  100  per  cent. 

Each  tap-holding  spindle  is  operated  Independently.  It  Is 
counterweighted  to  prevent  breakage  of  taps  and  is  provided 
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Fig.   1.     One-inch  Size  of  Acme  Semi-automatic  Nut  Tapping  Machine 

with  an  automatic  lifting  device  consisting  of  a  worm  and 
auxiliary  mechanism.  By  means  of  this  device  the  tap  is 
lifted  after  one  nut  has  been  tapped,  allowing  the  next  nut 
to  be  fed  in  automatically  from  the  chute  to  the  nut  holder. 
The  operation  of  the  feeding  mechanism  of  the  machine  can 
be  seen  more  clearly  by  referring  to  Figs.  2  and  3.  As  the 
tap  passes  through  the  nut,  the  worm  shown  at  the  top  of  the 
spindle  drops,  and  in  so  doing  comes  in  contact  with  a  bronze 
washer  or  collar.  This  collar,  through  a  bell-crank  arrange- 
ment of  levers,  pushes  a  shoe  into  contact  with  the  threads  of 
the  worm,  whereupon  the  latter  rises  and  lifts  up  the  tap  and 
the  nuts  on  it  clear  of  the  nut  holder,  allowing  another  nut 
to  be  fed  in.  The  nut  is  fed  In  by  a  feeding  finger,  operated 
from  a  rod  at  the  rear  of  the  machine,  through  a  system  of 
levers  which  come  into  action  as  the  spindle  is  lifted. 

Fig.  2  shows  the  tap  spindle  in  the  "up"  position  and  the 
feeding  finger  pushing  another  nut  into  the  nut  holder.  Fig. 
3  shows  the  tap  just  as  it  has  passed  through  the  nut  being 
tapped.     The  cycle   of   operations   outlined    is    repeated    until 
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tho  worm   from  contaclliif;   willi    tlu'  bronze  collar  previously  rotary   pump,  a  counterKhaft,  tli"  necessary  wrenches,  a  chip 

luentioued.      As   soon    as    the    tappin^;    spindh-    ceases    working  |iau,  and  six  (|uiek  acting  ring  sockets  of  any  size  within  tho 


Close  View  showing  Tap  raised  and  Nut  being  fed  in 

the  operator  removes  the  filled  tap  by  depressing  the  foot- 
lever.  This  lifts  the  spindle,  and  consequently  the  tap,  clear 
of  the  nut  holder,  enabling  the  tap  to  be  easily  removed; 
quick-acting  ring  chucks  are  provided  so  that  this  can  be  doni' 
while  the  spindle  is  rotating.  The  nuts  are  then  slipped  off 
the  shank  of  the  tap,  the  latter  is  replaced  in  the  quick-acting 
chuck,  and  as  the  operator  removes  his  foot  from  the  foot- 
lever  the  machine  begins  operating  again. 

The  worm  cannot  drop  until  the  threads  on  the  tap  have 
cleared  the  nut,  so  that  if  the  trips  on  the  machine  are 
properly  set  it  is  impossible  for  two  nuts  to  be  on  the 
threaded  portion  of  the  tap  at  the  same  time.  The  nuts  are 
fed  to  the  machine  through  a  chute,  which  can  be  adjusted 
to  suit  various  sizes  of  nuts  within  the  range  of  the  machine. 


Fig.    3.     Close  Vie 


ing-   Tap    in   Action 


capacity   of   the   machine.     Tiiis   equipment   can   be   changed, 
however,  to  suit  individual  requirements. 

PUTNAM   COACH  WHEEL  LATHE 

In  the  May,  1913,  issue  of  Machinery  a  42-inch  coach 
wheel  lathe  manufactured  by  the  Putnam  Machine  Co.,  Fitch- 
burg,  Mass.,  was  illustrated  and  described.  Since  that  time 
the  design  of  this  lathe  has  been  improved  in  several  ways, 
which  add  materially  to  its  efficiency  of  operation.  These 
improvements  will   be   described   in   the   following: 

An  improved  form  of  combination  tool-slide  which  has 
been  applied  to  the  lathe  reduces  the  work  of  turning  a  pair 
of  tires  to  two  operations  without  the  necessity  of  changing 
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Putnam    Coach    Wlieel    Latlie    of    Improved    Design 


as  can  also  the  nut  holder.  A  rotary  oil  pump  is  furnished 
so  that  a  copious  supply  of  cooling  liquid  is  supplied  to  the 
taps  at  all  times,  keeping  them  cool  and  clean  and  allowing 
the  maximum  speed  to  be  obtained.  Movable  chip  pans  with 
screen  bottoms  are  provided  which  allow  the  oil  to  drain  from 
the  chips  and  permit  the  chips  to  be  easily  removed. 


cutting  tools  except  in  the  case  of  tool  failure  or  breakage. 
This  tool-slide  is  self-contained  and  is  not  dependent  upon 
compressed  air  or  manual  labor  for  its  function  of  holding 
the  cutting  tools.  In  case  of  tool  failure,  the  arrangement 
is  such  that  a  change  of  tools  can  usually  be  effected  while 
the  companion  tool  is  cutting  and  without  loss  of  time.     The 
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divided  nut  on  botli  tliu  transverse  and  longitudinal  feed 
screws  in  the  tool  blocks  provides  for  taking  up  any  back- 
lash which  may  develop.  The  tool-slide  has  one  roughing 
and  one  full  width  forming  tool  mounted  side  by  side,  each 
of  which  is  readily  detachable  for  the  insertion  of  a  fresh 
tool.  The  single  screw  tool  clamp  is  positive  in  action  and 
holds  the  cutting  tools  rigidly  under  all  operating  condi- 
tions. It  is  only  necessary  to  tighten  a  single  screw  to 
clamp  the  tools.  The  binder  arm  is  of  steel  and  hard:,'ned  on 
the  contact  point.  The  tools  are  clamped  down  onto  the 
hardened  steel  plates  having  corrugated  surfaces. 

Another  improvement  consists  of  the  provision  of  power 
longitudinal  movement  of  the  tailstock  in  connection  with 
an  automatic  tailstock  clamping  device.  The  tailstock  motor 
is  started  up  under  no  load,  the  control  being  entirely  me- 
chanical. The  tailstock  is  run  forward  until  taper  surfaces 
engage  with  corresponding  surfaces  on  the  bases  of  the  tool 
blocks  to  automatically  stop  the  tailstock  and  clamp  it  to 
the  bed.  The  motor  is  then  released  by  a  friction  relief. 
Reversal  of  the  tailstock  motor  releases  the  clamping  device 
and  allows  the  tailstock  to  be  run  back  away  from  the  head- 
stock.  When  the  tailstock  is  clamped  the  downward  force 
of  the  work  against  the  cutting  tool  and  the  force  tending 
to  lift  the  tailstock  up  off  the  bed  counteract  each  other.  This 
result  is  obtained  by  having  the  tool  block  overlap  a  pro- 
jection on  the  tailstock,  a  similar  construction  being  used 
between  the  tool  block  and  headstock. 


lever  located  at  the  front  of  the  machine  within  easy  reach  <>f 
the  operator.  The  upper  shaft  may  be  raised  and  lowered, 
but  always  kept  in  horizontal  alignment  by  means  of  an  ar- 
rangement of  screws  and  gears  operated  by  a  handwheel  lo- 
cated at  the  top  of  the  machine. 

In  order  to  prevent  the  metal  from  becoming  distorted  dur- 
ing the  flanging  operation,  two  hold-down  rolls  are  provided 
on  the  slide  in  front  of  the  upper  flanging  roll;  and  to  facili- 
tate the  removal  of  flanged  disks,  the  hold-down  rolls  can  be 
(luickly  raised  and  lowered  by  an  eccentric  lever.     The  ma- 


1  No.  10  Huge 

-Jt. 
1                                            ,^                                                 1 

No.l  J  GaRf 

_J                             I— 

MacKititru 

NIAGARA    BOTTOM    FLANGING    MACHINE 

The  accompanying  illustration  shows  a  bottom  flanging  ma- 
chine recently  built  by  the  Niagara  Machine  &  Tool  Works, 
Buffalo,  N.  Y.  This  machine  is  intended  for  turning  out  bot- 
toms and  tops  for  barrels,  tanks,  etc.,  and  it  is  particularly 
useful  where  it  is  required  to  produce  heads  of  different  di- 
ameters, as  it  would  often  be  out  of  the  question  to  make  dies, 
owing  to  the  limited  number  of  pieces  to  be  formed.  Other 
shaped  flanges  besides  the  square  ones  shown  in  Pig.  2  may  be 


Fi^.   2.     Range  of  the  Machine  in  Noa.   10  and  11  Gt^e  Soft  Steel 

(liiiic  shown  in  Pig.  1  will  flange  disks  from  14  to  60  inches 
in  diameter.  Por  material  up  to  No.  10  gage  soft  sh  et  steel, 
the  maximum  height  of  the  flange  that  can  be  produced  is  IV^. 
inch.  The  machine  will  cut  metal  as  heavy  as  No.  8  gage 
and  disks  can  be  cut  ranging  from  8  to  53  inches  in  diameter. 


Fig.    1.     Niagara   Machine   for   forming    Flansed    Tops    and    Bottoms     for 

formed  by  substituting  the  required  shape  of  rolls.  The  ma- 
chine may  also  be  used  for  cutting  circular  disks  and  for 
slitting  sheets,  in  which  case  rotary  cutters  are  substituted 
in  place  of  the  flanging  rolls. 

The  machine  is  single  back-geared  and  provided  with  tight 
and  loose  pulleys.  The  main  gear  is  mounted  on  the  lower 
shaft,  from  which  power  is  transmitted  to  the  upper  shaft 
through  a  compensating  connecting  gear.  The  lower  flang- 
ing roll  is  mounted  on  a  vertical  shaft  that  is  driven  from 
the  main  shaft  through  bevel  gears.  The  upper  shaft  can  be 
adjusted  laterally  to  allow  for  variation  in  the  thickness  of 
the  matirial.     For  this  purpose  there  Is  an  eccentric  segment 


LANDIS   PLAIN    GRINDING   MACHINE 

The  accompanying  views  are  of  a  large  motor-driven  plain 
grinding  machine  just  completed  by  the  Landis  Tool  Co., 
Waynesboro,  Pa.  This  machine  has  a  capacity  for  work  30 
inches  in  diameter  and  20  feet  in  length.  As  will  be  seen, 
it  is  driven  by  three  motors;  one  for  driving  the  grinding 
wheel,  one  for  revolving  the  work  and  tra- 
versing the  grinding  wheel,  and  one  for 
driving  the  water  pump.  The  work  and 
traversing  motor  drives  the  gear  box  at  the 
end  of  the  machine  which  is  arranged  with 
a  clutch  mechanism  so  that  the  drives  can 
be  started  and  stopped  independently,  or 
together  independent  of  the  motor.  The 
motor  runs  at  a  constant  speed  and  the 
speed  changes  of  both  the  work  and  wheel 
traverse  are  made  by  an  arrangement  of 
gear  shifts  and  clutches,  all  of  which  are 
operated  from  one  position  at  the  front  of 
the  machine.  There  are  sixteen  different 
work  speeds,  ranging  from  2  to  45  revolu- 
tions per  minute;  and  ten  changes  of  wheel 
traverse  speed,  ranging  from  2^4  to  84 
inches  per  minute. 

The  grinding  wheel  is  driven  by  a  vari- 
able speed  motor,  the  speed  of  which  is  con- 
trolled by  the  electric  apparatus  shown 
mounted  upon  the  main  wheel  carriage. 
The  standard  size  wheel  for  this  machine 
is  30  inches  in  diameter  and  has  a  wearing 
range  of  8  inches  on  the  diameter,  the 
electric  controller  being  arranged  to  give 
Barrels  or  Tanks  ^hc  proper  Cutting  or  peripheral  speed  with 

the  wheel  at  any  size  within  its  range  of  wear.  As  will 
be  seen  by  the  rear  view,  the  grinding  wheel  motor  is 
mounted  upon  a  separate  carriage  which  travels  on  a 
track  formed  on  the  base  of  the  machine.  The  wheel 
and  motor  carriages  are  entirely  independent  except  for 
an  arm  connection  for  propelling  the  motor  carriage  with 
the  traversing  movement  of  the  wheel  carriage.  The  motor 
carriage  is  mounted  on  large  rollers  which  are  fitted  with 
ball  bearings.  The  track  surfaces  upon  which  this  carriage 
travels  are  protected  by  metal  guards.  The  electric  current 
is  transmitted  to  the  wheel  motor  through  sliding  contact 
shoes  and  feed  wires  located  along  the  body  of  the  machine. 
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I'licse  will's  art'  also  protected  by  a  shell- loriiu'd  metal  Kuard  starting  switch  has  been  thrown  Into  contact.  Another  teat- 
to  prevent  anything  falUiiK  on  them  from  directly  above.  uro  of  the  conHtructlon  of  this  machine  1h  that  all  bearings 
The  grinding  wheel  slide,  for  feeding  the  wheel  to  and  of  spindles  which  run  continuously  while  the  machine  Is  In 
from  the  work.  Is  arranged  with  a  rapid  mechanical  feed  operation  are  made  of  bronze,  and  the  spindles  are  of  hard- 
mechanism   which   la   operated   by   the   vortical   lever   located  ened  and  heat-treated  steel. 

between    the    feed    handwhoel    and    the    motor    controller    as  The   starting   box    of   the    water    pump    motor    la    mounted 

shown  in  Kig.  1.     This  is  for  the  purpose  of  moving  the  wheel  directly    upon    the    motor    itself,    which    places    it    In    a    very 


Fig.    1.     Front   Vie  v    of    Landis    Motor-driven    Plain    Grinding    Machine 


away  from  the  work  quickly  when  changing  from  piece  to 
piece,  or  from  one  size  to  another,  in  case  various  diameters 
are  being  ground  on  the  same  piece  and  for  feeding  the 
wheel  in  quickly  to  the  grinding  position.  The  transverse 
movement  of  the  wheel  is  in  the  same  direction  as  the  move- 
ment of  the  operating  lever;  to  feed  to  the  work  the  lever  is 
pulled    in    the    same    direction    and    vice    rrr.srt.      In    addition 


convenient  position  for  the  operator.  The  starter  for  the 
work-drive  and  wheel-traverse  motor  is  not  shown,  as  this 
is  mounted  to  meet  existing  requirements  when  the  machine 
is  installed.  This  machine  is  intended  tor  grinding  a  line 
of  large  shaft  work,  the  largest  piece  to  be  handled  occupy- 
ing the  full  distance  between  centers,  and  the  diameters 
will    range   up   to   24   inches.      It   is   strictly   a   manufacturing 


Fig.    2.     Rear  View  of  Landis   Grinding  Machine 


to  this,  there  is  the  usual  hand  feed,  as  well  as  automatic  feed 
for  feeding  the  wheel  at  the  reversing  points. 

The  grinding  wheel  motor  is  controlled  by  an  automatic 
motor  starter  and  field  rheostat  with  rheostat  relay.  This 
makes  a  very  efficient  arrangement,  as  the  controller  can  be 
set  to  give  the  wheel  the  proper  peripheral  speed  for  any 
size  of  diameter  within  its  wearing  range,  and  the  motor  is 


Fig.    3.     Electrical    Apparatus    for    controlling 
Grinding    Wheel    Motor 

then  operated  by  an  ordinary  knife  switch.  This  arrange- 
ment gives  a  positive  control  of  operation  and  with  the 
automatic    starter    the    speed    picks    up    gradually    after    the 


grinder    and     is    particularly    well     suited    for    such     work 
as  engine  crankshafts,  steam  turbine  shafts,  armature  shafts 


Fig.    4.     Eear   View    showing   Wheel   Drive   and    Pump    Connection 


and    heavy    roll   work.      This    machine    is    also    built    for    40 
inches  swing  when  desired. 


NORTON  PLAIN   GRINDING  MACHINE 

The  Norton  Grinding  Co.,  Worcester,  Mass.,  is  now  building 
the  small  machine  for  grinding  cylindrical  work  shown  in 
Pigs.  1,  2  and  3.  It  is  made  to  swing  3  inches  in  diameter  in 
order  to  afford  room  for  suitable  steadyrests  for  supporting 
work  ranging  from  %  inch  to  1  inch  in  diameter  and  up  to 
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18  inches  in  lengtli.  The  machine  is  particularly  adaptrd  for 
handling  work  from  Ys  to  Vi  int'h  in  diameter  and  is  dcsiKned 
for  finishinK  cuts  where  there  is  not  more  than  from 
0.004  to  0.008  inch  of  stock  to  be  removed  from  the  diameter 
of  the  work.  It  is  especially  useful  for  grinding  small  twist 
drills,  tool  work,  and  the  parts  of  cream  separators,  sewing 
machines,  electrical  apparatus,  phonographs,  roller  bearings, 
and  similar  classes  of  work. 

The    machine    is    self  contained,    no    overjiead    works    being 


Fig,   1.     Front   View   of  Norton   3   by   18-inch   Plain    Grinding   Machine 

required.  The  drive  is  by  a  belt  either  from  above  or  be- 
low, or  by  a  motor  placed  on  the  floor  at  the  back  of  the 
machine.  The  table  reverse  is  pneumatically  cushioned,  mak- 
ing it  possible  to  operate  the  table  at  a  maximum  speed  of  27 
feet  per  minute.     Eight  table  speeds  are  provided,  the  slow- 


> 


Fig.  2.     Rear   View   of    Grinding   Machine    shown    in    Fig.    1 

est  of  which  is  17  inches  per  minute.  The  automatic  and  hand 
cross-feed,  while  of  entirely  new  design,  sacrifice  nothing  in 
the  matter  of  accuracy  in  sizing  the  work.  The  control  of  the 
revolution  of  the  work  and  of  the  table  traverse  is  unusual, 
in  that  while  either  can  be  started  separately  or  both  simul- 


taneously, the  stopping  of  the  work  always  stops  the  table  and 
the  table  cannot  be  started  unless  the  work  Is  revolving.  Stop- 
ping the  table  connects  the  handwheel  for  moving  the  table 
by  hand,  and  this  handwheel  is  disconnected  when  the  table 
is  started.  The  footstock  covers  the  dovetail  ways  on  which  It 
slides  and  protects  them  from  damage.  The  steadyrests  are 
especially  designed  for  small  work;  they  are  provided  with 
micrometer  stops  and  arranged  for  quick  handling.  Three 
universal  steadyrests  are  furnished  with  the  machine  and 
also  a  set  of  hardened  steel  work  shoes  for  one  diameter  of 
work.  These  shoes  are  designed  to  give  a  quick  change  from 
one  size  of  work  to  another;  they  provide  convenient  means 
for  making  adjustments  and  rigid  support  for  long  work  of 
small  diameter.  The  work  shoes  are  of  steel,  hardened  and 
ground. 

Four  work  speeds  are  provided,  ranging  from  160  to  640  revo- 
lutions per  minute.  The  wheel  spindle  is  a  chrome-nickel  steel 
forging  carefully  heat-treated.  The  shafts  are  s 'If-oiled  and 
the  loose  pulley  runs  on  a  self-oiling  roller  bearing.  The  foot- 
stock  spindle,  in  common  w^ith  a  number  of  other  parts  of  the 
machine  subjected  to  wear,  is  hardened  to  insure  satisfactory 
wearing  properties.  The  pump  provides  an  ample  supply  of 
lubricant  to  the  wheel  and  work,  and  the  settling  tank  Is  con- 


Fig.  3.     Right-hand    End    of    Noitcn    Plain    Grinding    Machine 

veniently  arranged  for  cleaning.  The  machine  carries  wheels 
10  inches  in  diameter  by  %  inch  face  width,  and  tapers  up  to 
2  inches  per  foot  can  be  ground. 

The  regular  equipment  provided  with  the  machine  in- 
cludes two  wheels,  three  complete  universal  steadyrests, 
three  work  shoes  for  one  size  of  work,  a  diamond  for  dress- 
ing the  grinding  wheel,  a  center  grinding  attachment  and 
a  suitable  equipment  of  wrenches.  All  belts  are  furnished  in 
place  ready  for  use  with  the  exception  of  the  main  driving 
belt.     The  weight  of  the  machine  is  about  1950  pounds. 


WILLEY  ENGINE   LATHE 

In  bringing  out  the  lathe  illustrated  in  Figs.  1  and  2,  the 
purpose  of  the  Willey  Machine  Co.,  Jeffersonville,  Ind.,  was 
to  meet  the  demand  for  a  small  machine  equipped  with  a  sim- 
ple and  reliable  motor  drive.  When  desired,  this  lathe  can 
also  be  driven  by  a  belt  from  the  countershaft.  It  is  a  stand- 
ard lathe  with  a  standard  motor  and  a  standard  con"  drive 
from  the  motor  to  the  lathe. 

The  bed  is  made  narrow  under  the  headstock  so  that  the 
belt  can  pass  down  to  a  cone  pulley  on  the  countershaft.  The 
countershaft  is  provided  with  means  for  vertical  adjustment  to 
take  up  slack  in  the  endless  belt.  The  motor  Is  started  and 
stopped  by  a  handle  near  the  headstock.     There  is  one  large 
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vcc  at  till-  front  of  the  bed  mid  a  Hal  way  ul  tlic  back  of  the 
bed  upon  which  Iho  carriage  and  lailstock  arc  mounted.  The 
motor  rcKulnrly  used  In  this  hith(?  develops  '/i  horsepower  and 
Is  found  to  be  ample  for  the  re(iulrcments  of  the  averuRO  sliop. 
A  i^-horsepower  motor  Is  required  to  pull  the  lathe  to  the  limit 
of  Its  capacity.  The  cone  pulleys  take  a  belt  I'i  inch  In 
width      'I'lii'  (Ihiini'tci-  ii(  till'  fronl   spindle  hcariiii;  is   1 '''s  inch, 


«  a 


and  the  diameter  of  the  back  spindle  bearing  1%  inch.  The 
lead-screw  is  %  inch  in  diameter,  and  the  latlie  swings  lOVi 
inches  over  the  bed  and  6  inches  over  the  carriage.  The 
weight  of  the  machine  is  about  500  pounds. 


GREAVES-KLUSMAN  GEARED  HEAD 

LATHE 

The    accompanying    illustrations    show    a    17-inch    quicli- 

change  geared-head  lathe  with  single  pulley  drive,  which  is 

a  recent  product  of  Greaves,  Klusman  &  Co.,  Cincinnati,  Ohio. 

In  the  design  of  this  lathe  the  use  of  frictions  in  the  geared 


single  vi'rtlcal  lever  on  the  headstock  op<rates  the  speed 
fhanges  and  engages  the  friction  clutch  driving  pulley.  Before 
any  speed  changes  can  be  obtained  it  is  necessary  for  the 
operator  to  disengage  the  friction  clutch.  This  relieves  llic 
gears  of  all  strain  and  allows  llieni  In  slide  freely  and  without 
shock  or  jar. 

Ten   spinilli'  speeds  ar(!  provided,  any  of  which   can   be  ob- 
tained instantly  without  stopping  the 
lathe   and   while  the  tool    is  cutting. 
A  single  in  or  out  movement  of  the 
vertical    lever    operates    the    friction 
clutch  on  the  driving  pulley  to  start 
or  stop  the  lathe,  and  by  moving  this 
lever  to  the  right  or  left  into  notches 
which   are   plainly   marked,    any    de- 
sired  spindle  speed  can  be  instantly 
obtained.    The  action  of  this  vertical 
lever   is  self-locking,  and  in  connec- 
tion with   the   notched  segment  and 
direct  reading  index  plate,  it  forms 
a  most  convenient  method  of  control. 
The  horizontal  lever  at  the  top  of 
the    headstock    provides    for    driving 
the  spindle  either  direct  or  through 
the  back-gears.     By  placing  this  lever 
in  the  neutral  position,  the  spindle  is 
disengaged  to  provide  for  revolving  it 
by     hand.       Power     is     transmitted 
through     heat  -  treated     steel     gears 
which  are  driven  by  a  single  friction- 
clutch   pulley    which   delivers   ample 
power  to  the  cutting  tool  under  all  conditions.     The  spindle 
is    driven    at   a   point   close    to    the    front   bearing,    thus    re- 
ducing   vibration    and   torsional    strain   on   the   spindle   to   a 
minimum.     The  arrangement  of  the  gearing  is  such  that  only 
those  gears  required   for  any  one  speed  can  be  engaged   and 
there  are  no  idle  revolving  gears  to  add  to  the  frictional  load. 
An  interior  view  of  the  headstock  is  shown  in  Pig.  3.     The 
initial  driving  shaft  transmits  power  through  gears  to  a  driven 
shaft  having  a  cone  of  five  gears.     Power  is  then  transmitted 
to  a  second  driven  shaft  having  a  cone  of  three  sliding  gsars 
which  engage  with  three  of  the  cone  gears  on  the  first  driven 
shaft.     On  one  end  of  the  three  sliding  gears  there  is  a  posi- 


of  Willey  Engine  Lathe 


Fig.    1.      Greaves-Klus 


17-inch    Quick-change    Gearedhead    Lathe 
Single   Pulley   Drive 


head  has  been  entirely  eliminated,  all  speed  changes  being 
obtained  through  sliding  gears.  The  arrangement  is  similar 
to  the  sliding  gear  transmission  used  on  automobiles;  it  con- 
sists of  few  parts,  and  thorough  tests  have  demonstrated  its 
durability.  In  the  automobile  sliding  gear  transmission  the 
operation  of  two  levers  is  required  for  throwing  out  the  fric- 
tion   clutch    and   obtaining   speed    changes.      On    this   lathe   a 


Fig.  2.     End   View    of    Greaves-Klusman 
Lathe    with   Motor   Drive 

tive  stepped  clutch  and  by  sliding  these  three  cone  gears  along 
on  the  shaft  they  connect  with  a  spring  tensioned  cons  of 
two  gears  with  a  positive  stepped  clutch.  When  in  this  po- 
sition, the  five  sliding  cone  gears  are  connected  and  power 
is  transmitted  to  the  fourth  cone  gear  on  the  second  driven 
shaft.  By  sliding  these  five  gears  still  further  along,  the 
fifth  cone  gear  on  the  second  shaft  is  engaged.     This  makes 
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five  cliangcs  of  speed  direct  to  the  spindle,  and  by  engaging 
the  back-gears,  five  additional  speed  changes  are  available, 
giving  a  total  of  ten  speeds,  all  of  which  arc  controlled  by  the 
vertical  lever.  Roth  cone  shafts  are  mounted  In  anti-friction 
ball  bearings  al  both  ends  and  in  the  center.  Two  of  these 
ball  bearings  on  the  second  driven  shaft  are  placed  close  to 
the  face  wheel  pinion  to  carry  the  heavy  load  that  is  im- 
posed upon  this  pinion. 

The  hcadstock  is  of  box  section  with  the  sid<'s  extending 
up  to  the  center  line  of  the  spindle.  Heavy  internal  braces 
extend  both  lengthwise  and  crosswise  and  make  an  exception- 
ally   rigid    ciinstnictioii       'I'lic    lieadstock    forms   an    oil    reser- 


voir which  keeps  the  gearing  well  oiled,  increases  its  ef- 
ficiency and  reduces  wear.  All  of  the  mechanism  is  located 
inside  the  headstock  and  the  top  of  the  headstock  is  hinged 
to  afford  access  to  the  gearing  and  other  parts.  The  spindle  is 
of  chrome-nickel  steel  with  the  front  bearing  hardened  and 
runs  in  phosphor-bronze  boxes.  The  spindle  bearings  are 
lubricated  by  sight-feed  oilers.  The  end  thrust  is  carried  by 
alternate  hardened  steel  and  bronze  thrust  washers.  A  phos- 
phor-bronze flanged  sleeve  is  secured  to  the  headstock  and 
the  friction  driving  pulley  runs  on  this  sleeve,  thus  relieving 
the  driving  shaft  of  all  belt  pull.  The  driving  pulley  is  en- 
closed at  the  outer  end  and  the  hub  is  provided  with  an  oil 
well,  the  construction  being  such  that  the  oil  passes  through  a 
felt  pad  which  filters  it  before  it  reaches  the  bearing.  In 
addition  to  the  vertical  lever  on  the  headstock  for  engag- 
ing the  friction  clutch  pulley,  connection  is  made  direct  to  the 
apron  so  that  the  operator  can  start  or  stop  the  lathe  without 
leaving  the  w^orking  position.  For  this  purpose  a  lever  is 
attached  to  the  lower  left-hand  end  of  the  apron,  as  will  be 
seen  in  Fig.  1. 

With  the  constant  speed  single  pulley  drive,  the  lathe  can 
be  belted  direct  from  the  lineshaft,  or  a  single  speed  tight  and 
loose  pulley  countershaft  or  a  double  friction  pulley  counter- 
shaft may  be  used.  Fig.  2  shows  the  end  view  of  a  lathe 
equipped  with  individual  motor  drive  w^hich  requires  no  ad- 
ditional floor  space.  The  motor  is  attached  to  an  oscillating 
plate  inside  the  cabinet  leg,  this  plate  being  pivoted  to  allow 
the  motor  to  be  raised  and  lowered.  This  affords  means  of 
obtaining  the  desired  belt  tension  at  all  times,  and  as  the 
motor  is  located  close  to  the  floor,  it  does  not  have  any  tend- 
ency to  produce  vibration  in  the  lathe.  If  desired,  direct- 
connected  motor  drive  may  be  employed  by  substituting  a 
friction  gear  for  the  friction  drive  pulley  and  mounting  the 
motor  upon  the  rear  of  the  cabinet  lathe.     Any  standard  make 


ot  direct-  or  alternating-current,  constant-  or  variable-speed 
motor  may  be  used.  All  of  the  features  of  Greaves-Klusraan 
lathes  are  included  in  this  machine,  among  which  may  be 
n:entioned  the  heavily  reinforced  bed;  the  elimination  of  tool 
overhang  when  turning  work  of  the  largest  diameters;  the 
double  clamp,  single-acting  tailstock;  a  double  walled  apron 
with  double  supports  for  all  studs  and  shafts;  and  the 
teed-rod  supported  at  each  end  of  the  apron  with  automatic 
stop  in  both  directions. 


CLEVELAND   WIRING   AND   FORMING 
PRESS 

The  long  stroke  wiring  and  I'oniiing  press  illustrated  here- 
with is  a  recent  product  of  the  Cleveland  Machine  &  Mfg.  Co., 
Cleveland,  Ohio.  This  machine  is  intended  for  deep  forming 
operations  on  light  sheet  metal  parts  and  for  wiring  the  edge 
of  wash  tubs,  water  pails,  ash  cans  and  similar  articles.  The 
bed  area  is  32  inches  square,  and  the  stroke  of  the  slide  is 
20  inches.  In  order  to  secure  a  rigid  frame  and  proper  gib 
construction,  the  uprights  or  housings  are  made  unusually 
deep  from  front  to  back  and  they  are  heavily  ribbed  to  obtain 
the  desired  stiffness.  Lugs  on  the  back  of  the  gibs  fit  into 
cored  pockets  in  the  housings  and  take  the  pressure  of  th"  ad- 
justing screws.  The  construction  gives  an  unusually  good  bear- 
ing for  the  slide,  and  at  the  same  time  permits  the  slide  to 
be  removed  from  the  machine  without  taking  down  the 
housings. 

The  machine  is  double-geared,  the  ratio  of  the  gearing  being 


eland  Wiring  and   Forming  Press 


10  to  1,  and  it  is  belt  driven  through  the  flywheel  which  acts 
as  a  pulley.  A  cone  friction  clutch  mounted  in  the  flywheel 
is  operated  by  a  cam  on  the  main  shaft  under  the  bed,  which 
automatically  releases  the  clutch  on  the  up  stroke  and  ap- 
plies a  brake  to  the  driving  shaft.  Pressure  on  the  foot 
treadle  releases  the  brake,  and  the  clutch  is  thrown  in  by 
a  weight  which  is  cushioned  in  a  dash-pot.  For  setting  diei. 
the  automatic  arrangement  of  the  clutch  can  be  disengaged 
by  loosening  a  nut  on  the  lever  shaft  and  the  machine  can 
then  be  operated  by  means  of  the  hand  lever  shown.  The 
total  weight  of  this  wiring  and  forming  press  i.i  7000 
pounds. 


486 


MACIIINKilY 


January,    1914 


CLEVELAND    7  3  4  INCH   AUTOMATIC 
SCREW   MACHINE 

Tin  liillowliiK  description  will  give  some  of  tlic  most  Inter 
t'sliiiK  lai'ls  conct'rnlnK  tho  liirgeat  nntl  luo.sl  powcrl'iil  full 
Rutoniatlc  screw  niachine  that  has  over  been  built.  This 
machine,  a  I'ront  view  of  which  Is  shown  In  Fig.  1,  is  tho 
product  of  the  ("levohuul  Automatic  Machine  ('o.,  Cleveland, 
Ohio;  it  will  handle  round  rough  bar  stock  up  to  7%  inches 
and  varying  1/16  Indi  in  diameter  anywhere  along  thi'  l)ar. 
A  ten-foot  bar  of  7"rlnch  round  stock  weighing  ir)84  pounds  Is 
liaTiilIrd   with   tlu'   sani<>   case,   and    fed   out    lo   the   same   exact- 


slon  i)rovlded  for  iliat  purpose.  The  cluick  is  dosed  ami 
o|)ened  by  another  (am  on  tho  rear  shaft.  The  hood  on  tlu; 
nose  of  tho  spindle  whlcli  envelops  tho  work-holding  chuck  is 
15%  inches  in  diameter,  and  the  spring  chucks  used  are  of 
ilH!  "pad"  type;  that  is,  lliose  parts  of  the  chuck  which  grip 
tlie  bar  ar(!  In  tlic  lorm  of  pads  held  by  screws  In  the  chuck 
proper. 

Turret  and  Turret  Head 

Tlio  turret,  which  is  of  the  barrel  or  drum  type,  is  18% 
iiH'hes  long  by  HVi  Inches  diameter,  and  wclglis  555  pounds. 
II    Is   piiivided   with   four  2i/i-lnch  holes  for  holding  the  end- 


fig.    1.     Front    View    of    7%-incli    Cleveland    I 

ness,  as  regards  length,  as  a  two-inch  bar.  This  machine 
represents  an  unusual  development  in  automatic  machinery 
for  producing  parts  from  bar  stock;  with  suitable  magazine 
attachments  it  will  also  handle  castings  and  forgings. 

The  Head  and  Spindle 

Some  idea  of  the  massiveness  of  the  machine  will  be  gained 
from  a  study  of  the  head.  The  work-spindle,  made  from  a 
semi-steel  casting,  is  58%  inches  long,  has  an  average  di- 
ameter of  1214  inches,  and  weighs  1100  pounds.     The  bronze 


utomatic    Screw    Machine    (Gear    Guards    removed) 

working  tools.  The  turret  head  has  a  longitudinal  adjust- 
ment along  the  bed  of  7\i  inches.  The  shortest  distance  be- 
tween the  face  of  the  chuck  and  the  end  of  the  turret,  with 
the  turret  advanced  is  10  inches,  whereas  the  greatest  distance 
between  these  two  members,  with  the  turret  advanced,  is  ITVi 
inches.  The  greatest  length  of  bar  that  can  be  turned  is  9 
inches.  The  turret  is  advanced  at  the  proper  speed  by  means 
of  a  regulating  drum  (see  Fig.  2)  through  a  friction  feed, 
differential  and  worm-gearing.  The  cam  which  controls  the 
forward  advance  of  the  turret  is  held  on  the  turret-operating 
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Fig.  2.     End    View    of    Cleveland    Automatic,    showing 
Regulating    Drum    and     Auxiliary    Mechanism 

bearings  of  the  work-spindle  have  a  total  bearing  surface  of 
.630  square  inches.  The  chucking  pressure  is  approximately 
1500  pounds.  In  order  to  operate  the  chuck  by  hand  when 
setting  up  the  machine,  it  was  necessary  to  provide  a  power- 
ful toggle-joint  device,  which  the  operator  brings  into  action 
by  a  long  lever,  as  shown  in  Fig.  3.  This  toggle  Is  discon- 
nected from  the  chuck  opening  and  closing  mechanism,  when 
the  chuck  is  operated  by  power.  The  greatest  length  of 
stock  feed  is  16%  inches,  and  this  mechanism  is  operated  by 
a  cam  on  the  rear  shaft,  the  variations  in  length  of  feed 
being  effected  by  adjusting  the  feel  slide  along  the  bed  exten- 


Opsjratoi    closing    the    Chuck    by    Hai 
up — Chucking   Pressure   1500    Pounds 

drum,  and  rotates  against  a  roll  which  is  rigidly  supported 
on  the  machine  bed.  This  roll  is  presented  at  a  slight  angle 
to  the  line  of  pressure  on  the  turret  tools,  which  not  only 
tends  to  increase  rigidity,  but  enables  much  heavier  feeds 
to  be  taken  as  well.  Variation  in  the  feed  given  to  ths  tools 
is  accomplished  by  shifting  the  positions  of  strip  cams  on  the 
large  regulating  drum,  this  action  changing  the  position  of 
the  friction  roll  between  the  friction  disks.  When  indexing 
the  turret,  bringing  the  tools  up  to  the  work,  etc.,  the  turret 
and  all  the  automatic  movements  are  operated  at  fast  speed, 
being  driven  direct  and  not  through  the  friction  disks. 
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Cross-slides  Hnd  Other  Details 
'I'lic  cross-slides  comprise  one  solid  casting  37%  inches  long 
l)y  ll-Ys  Inches  wide,  weighing  410  pounds.     This  slide,  which 
generally  carries  a  forming  tool   on   the   front  and   a  cut-off 


Fig.    4.      An     E 


xample     which     shows     to    a     Reniarkablo     Exi«nt     wliat 
hine    will    do.       It    removed    105    Pounds    of    Chips 
to    form    a    Spring    Collet    in    48    Minutes 


blade  at  the  rear,  has  a  travel  of  13  Vi  inches  and  is  operated 
through  a  bell-crank  lever  receiving  power  from  cams  on  a 
drum  held  on  the  rear  shaft.  The  feed  of  the  cross-slide  tools 
is  also  controlled,  in  conjunction  with  the  cams  on  the  drum. 


^014,SON  7>4"mod 

AUTOMATIC. 
(]■«,  Chiiultlns.  nnd  \\\t  Muvenietit     1  Mlii. 

Drill  itn>I  Turn IH  -Mlns. 

Cminterhorean.l  Form H  Mlno. 

Renin  ^u<\  Cut'uiT V'-  :*Miif. 


Output  p.'r  Day  of  10  ilourp 12 1* 

IjiWr  O.flt  of  a  Doy»"Ruii  uf  lO  Hoiiri 

LiljnrCoM  of  1  Piece 

Labor  Oust  wf  .lO  Piccct 


1STOPEBATI0N. 
Chuck  ^iiieiipNia)  Tixtiire)_:i  Mtns. 

Prill  ^U\v 2l  Jtlus. 

Flni4.  Uore  fur  Pndj li  M  !di. 

Cut  Grwovc  f«r  PaJi 30^1  Ina. 

Cost  nf  Operattn:  ^l;>i'ltinc  0.45 
IVtfil  2  Huurs.  3  y\\\\%.        i).:>0 

Output  per  Day  of  10  »our« SJ-    VWn 

Labor  Co3t  of  a  Days'  Kuii  of  In  Iluurs. .  :j.TS 
Labor  Cost  of  1  Piece 0.J6 


■  Gobi  of  50  Pieces  . 
Total  Ul...rCo8tofl  Piece  . 
Tolal  Ul.i.rC<.9loi:.0  1'ieCM 
Total  Labor  L»*(  of  .'ill  Plccrt 
;f8  C-mipiued  with  Rt.,uireil  1 


2.60 


_r 


^014it  ON  Hand  turret  lathe. 

1ST  OPERATION. 

tCut-off  from  Bar  with  Saw) 5il  Min.. 

Chutk  an.1  Tnic  I'p 5  .MIn«. 

Drill  ll..l«  >tltl,  Ci.rr  Drill  ^^4  .Ua.-   Oil  Jllin. 

Roiu-li  TiirnOittsid.  Diainctrr So  MIns. 

Uure 15  >lln». 

Ream IjMint. 

Fl.ii.li  Turn  with  PliiJ  In  En.l .   <:.  >lln.. 

CostofOpcrallnzMacliine  1.31 

Output  jH;r  Daj  uf  10  Hour* 2>>Plcc*« 

Labor  Cost  of  a  Days' Jtun  uf  10  Uuura..aL70 


Ubor  Col 


fl  VW 


.1.31 


Labor  Cost  uf  oO  Pirces C5.S 


2ND  OPERATION. 

Chii.:V  In  Soft  .laws 5  MIns 

R..i.?b  Ilorr  Front  F.nd 6  Mlns. 

Flnist.  rum  T.i[)rr  antl  Fat..«  Fad.  -'{It  'Mlns. 
V\  .Mlns. 
Cott  of  Operating  Macblne  0,2.'> 

Output  prr  Day  of  10  Hours I.'.  PLort 

Ubor  Cost  of  a  Daja'  Run  of  10  Hour>_  3.75 

Ubor  Cost  of  1  Pleo. 0.55 

Labor  Cost  of  .50  Plecer 12.50 


3R0  OPERATION. 
Chuck  (use  Sl«.<.lal  Flltiire)    5  Min.. 

FlnlBh  Bore  for  Pads 16  Mlns. 

Cut  Orwivc  for  Padi 35  Mlns. 

66  Mlns. 
Cost  of  Operating  Machine   0.34 
Totals  Hours.  5  Mlns..-_1.'."| 

Output  per  Daj  of  10  Hour" 11  Pieces 

Labor  Cost  of  a  Days'  Run  of  10  lloun.  .3.75 

UljorCostofl  Piece 0.34 

Labor  Cost  of  5U  Pieces 17.00 

Total  Labor  Cost  of  I  Piece 

Total  Labor  Cost  of  50  I'lecea 

Total  Ubor  Cost  of  50  Pieces  with  1^5^  Overhead  ad 


60  Pleoea  Compand  with  .Vutomallc  and  Uihe  Oi>ri 


Fig.    5.     Improved    and    Former    Methods    of    making    a    Spring    Collet, 

illustrating  the   Advantage   obtained   by   performing  First    Operation 

on    "?4-inch    Cleveland    Automatic   Screw    Machine 

by  the  large  regulating  drum  located  at  the  right-hand  end 
of  the  machine. 

The  oil  pump  on  this  machine  is  positive  driven  and  has  an 
air  cnshinu    pressure   chamber,   which   provides   for   a   steady 


flow  of  the  c;)oliiiK  liquid.  Il  has  a  capacity  for  pumping  oil  at 
the  rate  of  23  gallons  per  minute.  Oil  Is  pumped  to  the  end- 
working  tools,  such  as  drills,  counterbores,  etc.,  through  a 
tube  passing  through  the  turret  and  connecting  at  eacn  of 
the  turret  holes.  The  overall  length  of  the  machine  shown 
in  Fig.  1  is  16  fef.'t  6  inches,  the  bed  casting  weighs  6300 
pounds  and  the  entire  weight  of  the  machine,  everything 
included  but  not  crated,  is  15,000  pounds — over  seven  tons. 
The  machine  is  fully  provided  with  guards  over  the  exposed 
working  parts  and  has  ample  chip  room  and  oil  guards. 

Example  of   Work  done  on  7  3;4  Inch  Cleveland  Automatic 

An  example  of  work  which  illustrates  to  a  remarkable 
extent  the  productive  capabilities  of  the  machine  shown  in 
Fig.  1  is  a  spring  collet  or  chuck  for  a  4 '/i -inch  Cleveland 
automatic  screw  machine.  Two  of  these  collet  blanks  appear 
on  the  tray  of  the  machine  in  the  illustration.  This  spring 
collet  is  made  from  a  rough  round  bar  of  TVi-inch  40  point 
carbon  open-hearth  steel.  It  is  approximately  11  inches  long, 
and  the  largest  diameter  is  7%  inches.  Fig.  4  gives  a  compre- 
hensive idea  of  the  amount  of  work  necessary  to  produce 
this  piece,  where  it  can  be  seen  that  105  pounds  of  chips 
has  been  removed.  A  solid  bar  of  TVi-inch  stock  equal  in 
length  to  the  spring  collet  weighs  143  pounds,  whereas 
the  spring  chuck,  in  the  condition  in  which  it  is  dropped 
from  the  machine,  only  weighs  38  pounds.  It  requires  ex- 
actly 48  minutes  to  complete  one  piece,  so  that  approxi- 
mately 21,4  pounds  of  chips  is  removed  per  minute — a  some- 
what remarkable  performance  for  an  automatic  screw  ma- 
chine. 

Another  illustration  of  the  economical  manufacturing  pos- 
sibilities of  this  machine  is  a  comparison  of  the  present  and 
former  methods  of  making  this  spring  collet  for  the  4>/i-inch 
Cleveland  automatic  screw  machine.  In  Fig.  5  the  present 
and  former  methods  are  laid  out  diagrammatically.  Here 
it  can  be  seen  that  the  time  required  to  complete  one  of  these 
spring  collets  on  a  hand-operated  turret  lathe  was  5  hours  5 
minutes  at  a  labor  cost  of  $1.90.  The  time  now  required  to 
finish  one  chuck  complete,  including  the  hand  turret  lathe 
operations,  is  2  hours  3  minutes  at  a  labor  cost  of  45  cents: 
this  represents  a  saving  in  time  on  each  piece  produced  of 
3  hours  2  minutes  and  a  saving  in  labor  cost  of  $1.45.  The 
time  gained  by  using  the  improved  method  on  50  pieces  is 
154  hours,  and  the  saving  in  cost  on  this  number,  overhead 
charges  of  125  per  cent  being  added  in  both  cases,  is  $157.50. 

The  reason  for  performing  the  third  operation  on  the  hand 
turret  lathe  is  that  this  operation  was  added  after  it  was 
found  that  the  entire  machining  on  the  nose  of  the  collet  and 
in  the  hole  could  not  be  accomplished  with  the  collet  held 
in  the  manner  illustrated  for  performing  the  second  opera- 
tion. The  chief  objection  was  that  it  was  found  impossible 
to  get  the  hole  to  run  true  with  the  tapered  end,  owing  to  the 
heavy  cutting  necessary  in  producing  the  holes  for  the  pads. 
The  tapered  end  and  the  rear  bearing  of  this  collet  is  ground 
before  hardening,  the  work  being  held  on  an  arbor.  This 
method  was  found  to  be  much  quicker  than  filing  and  pol- 
ishing.    The  collet  is  not  ground  after  hardening. 


STANDARD  ROLLING  MILLS 

The  Standard  Machinery  Co.,  7  Beverly  St.,  Providence, 
R.  I.,  is  now  building  the  two  styles  of  cold  rolling  mills 
illustrated  in  Figs.  1  to  4.  Figs.  1  and  2  show  front  and 
rear  views  of  the  No.  6  mill  with  rolls  8  inches  in  diameter 
by  10  inches  face  width.  The  No.  7  mill,  front  and  rear 
views  of  which  are  shown  in  Figs.  3  and  4,  has  rolls  11  inches 
in  diameter  by  10  Inches  face  width.  The  face  width  of  the 
rolls  on  both  machines  can  be  varied  to  suit  the  require- 
ments of  different  cases.  On  the  No.  6  mill  the  rolls  can  be 
anywhere  from  6  to  14  inches  face  width,  while  the  No.  7 
mill  can  be  made  with  rolls  from  8  to  18  inches  face  width. 
The  standard  No.  7  mill  has  rolls  10  Inches  in  diameter  by 
15  inches  face. 

The  No.  6  mill  is  direct  connected  to  a  type  HF  Westing- 
house  motor  equipped  with  a  special  controller  and  special 
resistance  coils  in  the  circuit  which  are  located  under  the 
bed  of  the  machine.     The  motor  develops  20  horsepower  and 
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runs  at  1150  rovoliitloiiH  jjor  iiilinite;  it  is  capable  of  a  50 
per  cent  docrcnao  In  speed  with  a  corresponding  di-crcasc  In 
horsepower.  This  variation  of  speed  and  power  Is  governed 
by  setting  tlio  controller  lever  in  dilTerent  notches  and  allows 
the  operator  to  start  the  mill  with  lioavy  stocl<  and  then 
vary  the  speed  and  po\v(>r  as  re(iuircd.  Holler  bcarluKs  are 
provided  on  the  roll  journals  which  are  said  to  elTect  a 
saving  in  power  coiisuinption  of  from  ;!5  to  CO  per  cent. 
Witlioiit  the  nse  of  roller  bearings  a  30-horsepowcr  motor 
would  bo  required  to  drive  this  mill.  Tho  rolls  are  made  of 
chrome  alloy  steel  with  hardened  journals  and  liardeiud 
bodies,  the  face  of  the  roll  being  lapped  to  a  mirror  flnisli. 
Tho  adjusting  screws  seen  directly  below  the  large  spur 
gear  in  Kigs.  1  and  2  have  a  dial  which  is  graduated  to 
provide  for  malting  adjustments  to  0.001  inch.  The  screws 
arc  left-hand  and  the  gear  ratio  is  5  to  1:   aini)le  i)rcssure  is 


Fig.   1.     Front   View   of  Standard   No.    6   Rolling  Mill 

supplied  for  rolling  heavy  and  dense  stock.  The  handwlieels 
are  provided  for  raising  the  screws  rapidly  when  It  is  re- 
quired to  release  the  pressure  from  the  work.  The  housings 
are  of  heavy  construction.  The  macliine  is  equipped  with  a 
running-out  table  at  the  rear,  which  is  shown  in  Fig.  2,  and 
a  running-in  swivel  table  with  guides  is  provided  at  the 
front  of  the  mill.  Cut  steel  herringbone  gears  are  provided 
in  the  gear  housings  and  tliere  are  also  two  trains  of  spur 
gears  exclusive  of  the  motor  train.  The  motor  pinion  is  of 
rawhide  and  all   otiier  gearing  is  of  step!   with   cut  terth. 


revolutions  per  niinu(<'.  'I'lic  same  provision  is  made  for 
varying  both  the  speed  and  horsepower  of  the  motor  that 
was  previously  described  for  tlu?  No.  0  mill.  The  roll  journals 
run  in  ball  beari|igs,  but  the  way  in  which  the  rolls  are 
adjusted    is    soiiiewlial    (lilTerenl    from    that    destTibe!!    for    the 


Fig.  2.     Opposite    Side    of   Standard    Rolling   Mill    shown   in   Fig.    1 

preceding  machine.  It  will  be  seen  that  a  center  handwheel 
is  provided  which  adjusts  the  two  rolls  simultaneously.  The 
center  pinion  is  so  arranged  that  it  can  be  slipped  off,  thereby 
allowing  an  independent  adjustment  from  either  of  the  screws 
or  pinions.  The  screws  are  provided  with  dials  for  making 
adjustments  to  0.001  inch.  It  will  be  seen  that  the  motor 
is  placed  at  one  end  instead  of  being  underneath  the  bed 
of  the  machine.  The  transmission  includes  a  pair  of  cut 
steel  herringbone  gears  and  three  trains  of  spur  gears.  All 
of  the  gears,  with  the  exception  of  the  motor  pinion,  are  of 
steel.  The  rolls  are  of  hardened  and  ground  chrome  alloy 
steel,  lapped  to  a  mirror  finish.  The  bed  of  the  machine  is 
cast  in  one  piece.  Below  the  inner  gear  housing  there  is  a 
heavy  rib  which  is  bored  at  the  same  time  that  the  outside 
bearings  at  the  rear  of  the  bed  are  bored;  this  affords  a 
double  bearing  for  each  gear  sliaft.  All  of  the  bearings  are 
bronze  bushed. 


BROWN   &   SHARPE   DIRECT-READING 
MICROMETER 

It  takes  quite  a  little  experience  to  learn  to  use  an  ordinary 
micrometer    and    obtain    the    required    measurement    quickly. 


Fig.    3.     standard    No.    7    Cold    Rolling    Mill 

The  No.  7  mill  shown  in  Pigs.  3  and  4  is  of  similar  con- 
struction to  the  No.  6  machine.  This  mill  is  driven  by  a 
30-horsepower   alternating-current   motor  which   runs   at   1150 


Fig.    4.     Reverse   Side    of   No.    7   Mill 

and  even  tlie  most  experienced  operator  is  likely  to  make  a 
mistake  in  taking  the  reading.  There  are  two  classes  of  men 
to  whom  these  difficulties  are  particularly  objectionable,  i.  e.. 
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purchasing  aKcnt.s  wiio  ck-sirc  to  use  a  iiiioroiiic'tcr  in  nioasur- 
Ing  tlio  gage  of  sheet  metal,  etc.,  and  have  not  had  Hufflcient 
experience  to  use  the  tool  with  any  degree  of  rapidity;  and  in- 
spectors who  liave  to  use  a  micrometer  so  often  that  the 
time  involved  in  taking  the  readings  is  considerable.  With 
the  view  of  overcoming  these  difficulties,  the  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.   I.,  has  brought  out  a  direct  reading 


Fir.   1'     Brown    &    Sharpe    Direct    Reading    Micrometer 

micronieter,  shown  in  Fig.  1.  This  tool  has  a  capacity  up  to 
1  inch  and  is  provided  with  the  usual  ratchet  mechanism  to 
prevent  the  possibility  of  damaging  the  screw.  The  mi- 
crometer, is  used  in  the  ordinary  way,  figures  coming  up  in 
the  three  holes  in  the  sleeve  to  give  the  reading  direct. 
While  arranged  to  give  readings  to  0.001  inch,  the  graduations 
on  the  (tollar  enable  the  fourth 
decimal  place  to  be  accurately  esti- 
mated. 

Tlie  parts  of  the  micrometer  are 
shown  in  Fig.  2  and  referring  to  this 
illustration  the  method  of  operation 
will  be  readily  understood  in  connec- 
tion with  the  following  description. 
The  part  A  is  known  as  tlie  first 
"counter"  and  is  graduated  with  two 
series  of  figures  as  follows:  0,  1,  2. 
3,  4,  5,  6,  7,  8.  9,  which  are  equally 
spaced  around  the  counter.  These 
figures  indicate  thousandths  of  an 
inch.  The  part  B  is  the  second 
counter  which  is  similarly  graduated, 
this  counter  indicating  hundredths 
of  an  inch.  The  barrel  of  the  mi- 
crometer C  is  graduated  with  one  s:t 
of  figures,  similar  to  the  two  sets  on  tlie  counters  .1  and  B, 
these  figures  indicating  tcntlis  of  an  inch.  The  counter  A  is 
a  press  fit  on  the  measuring  screw  I).  This  counter  has  a  small 
pin  K  sliding  in  it  engaging  with  the  cam  V  which  is  held  sta- 
tionary in  the  sleeve  Q  by  means  of  two  screws.    The  measur- 


tinie  the  "locking"  pin  II,  which  normally  fits  into  a  slot  in 
the  counter  B  to  prevent  it  from  rotating,  is  drawn  back 
through  the  action  of  a  teat  on  this  locking  pin  which  runs 
in  the  cam  groove  in  the  first  counter  A.  Under  these  con- 
ditions the  counter  B  is  moved  through  one-twentieth  of  a 
revolution  to  expose  the  "1"  figure,  Indicating  O.OIO  inch. 
When  this  has  been  done,  the  teat  on  the  locking  pin  H  causes 
this  pin  to  be  pushed  back  into  the  next  slot  in  the  counter 
B  and  hold  it  stationary  until  the  counter  A  has  been  rotat<  d 
through  another  half  revolution.  When  the  locking  pin  is 
tlirown  back  into  engagement,  the  "carrier"  pin  E  is  moved 
back  by  the  pressure  exerted  on  its  tapered  end.  This  cycle 
is  repeated  each  time  the  counter  A  is  rotated  through  one- 
half  revolution,  which  corr<'sponds  to  a  lateral  movement  of 
0.010  inch  of  the  measuring  screw.  For  each  half  revolution 
of  the  counter  A,  the  counter  B  is  moved  through  one-twentieth 
revolution  which  also  corresponds  to  0.010  inch. 

It  has  already  been  stated  that  the  figures  indicating  tenths 
of  an  inch  are  graduated  on  the  barrel  of  the  micrometer. 
These  figures  are  covered  by  the  sleeve  at  the  left-hand  side 
of  the  counter  B,  the  proper  figure  being  exposed  by  a  spiral 
groove  cut  through  this  sleeve  which  moves  under  the  hole  in 
the  sleeve  Q.  Each  time  the  counter  B  has  b.^en  rotated 
through  one-half  revolution  so  that  ten  figures  have  been 
brought  up,  a  figure  is  brought  up  on  the  c:)unter  C  indicat- 


rts    of    the    Brown    &    Sharpe    Direct    Reading    Micrometer 

ing  tenths  of  an  inch.  The  principle  upon  which  the  opera- 
tion of  this  micrometer  is  based  will  be  clearly  understood 
from  the  preceding  description  if  it  is  borne  in  mind  that  the 
figure  in  each  adjacent  hole  to  the  left  has  ten  times  the  value 
of  the  corresponding  adjacent  figure  to  the  right  of  it.  The 
design  of  the  mechanism  has  been  cleverly  worked  out. 


Fis.    1.     End  View  of  Cisco  Lathe  Fig.    2.     1 

ing  screw  is  50  pitch  so  that  one  revolution  gives  a  lateral 
movement  of  0.020  inch.  I?earing  in  mind  the  graduation  on 
tlie  first  counter  A,  it  will  be  evident  that  one  revolution  of 
the  screw  causes  all  twenty  figures  on  this  counter  to  appear 
in  succession  through  the  hole  in  the  sleeve. 

When  the  counter  A  has  made  one-halt  revolution,  the 
"carrier"  pin  E  is  pushed  forward  by  the  cam  F  so  that  it 
enters  a  hole  in  the  end  of  the  second  counter  B.     At  the  same 


■ont    View    of    Cisco    18-inch    Lathe    with    Double    Back-gears 

CISCO   EIGHTEEN-INCH   LATHE 

The  Cincinnati  Iron  &  Steel  Co.,  Cincinnati,  Ohio.,  has  re 
cently  equipped  its  18-inch  lathe  with  a  3-step  cone  pulley 
and  double  back  gear.s,  a  machine  built  in  this  way  being 
shown  in  Figs.  1  and  2.  The  lathe  is  of  very  heavy  con 
struction  and  while  nominally  an  18-lnch  lathe  it  will  actu 
ally   swing  up  to   19 '1.   inches.     The  hollow  spindle  will   take 
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1%-lnch  Ktoik  and  from  li  to  46  threads  per  Inch  may  l)i' 
cut.  The  ratios  of  the  double  back  gears  arc  10  to  1  ami 
3.17  to  1,  respectively.  Particular  atteullou  Is  calhd  to  llic 
sizes  of  the  bcarliiRs  whleli  are  3'/^  by  5%  Inch  at  llic  lidiit 
of  the  hcadstock  and  ;!  by  4ii  Inches  at  the  rear  of  the  head- 
stock.  The  lathe  Is  of  simple  design  and  only  two  wrenches 
are  needed  for  the  entire  machine. 

All  screws  are  hardened  and  all  gears  are  oi  steel.  All 
thread  and  feed  changes  are  obtained  instantly  without  re 
quiring  the  removal  of  any  gears  or  stopping  the  lathe.     The 


can  l)e  operated  Interchangeably  on  alternating  or  direct  cur- 
I'liit.  These  drills  are  made  in  five  sizes  which  have  capaci- 
ties up  to  3/16,  5/16,  %,  Va,  and  %  inch,  respedively,  and 
range  in  weights  from  6  to  35  pounds.  The  motors  have  ample 
tonjue  and  speed  characteristics  and  a  liberal  factor  of  safety 
has  been  allowed  in  designing.  Their  ability  to  operate  on 
(hither  alternating  or  direct  current  makes  these  drills  par- 
ticularly convenient;  they  are  connected  from  an  ordinary 
lamp  socket. 

One  of  the  noteworthy   features  of  these  tools  is  their  siiii- 


1.     Three     Types     of     Hisey-Wolf     Portable     Electric     Drills     for    use  interchangeably  on  Direct  or  Alternating  Current 


thread  and  feed  changes  are  obtained  by  means  of  two  pull 
pins  and  the  tumbler  in  the  change  gear  box.  The  apron 
is  worm-driven  by  means  of  a  steel  worm-wheel  and  bronze 
worm,  the  worm-wheel  running  in  oil.  A  large  graduated 
dial  Is  provided  for  thread  cutting,  and  the  worm-wheel 
which  operates  this  dial  may  be  disengaged  from  the  lead- 
screw  when  not  in  use  by  removing  a  single  screw.  The 
apron  is  of  the  double-plate  type  to  provide  back  support  for 
the  studs.  The  design  is  such  that  the  half-nut  lever  cannot 
be  accidentally  engaged  and  a  non-interfering  device  makes  it 
impossible  to  throw  the  feed  and  half-nut  into  engagement 
at  the  same  time.     The  compound  rest  and  cross-feed  cnllar.s 


plified  construction.  The  electrical  and  mechanical  units  are 
entirely  separate  so  that  injury  to  the  mechanical  parts  does 
not  affect  the  electrical  parts,  or  vice  versa.  Anyone  can  take 
the  drill  apart  in  a  short  time  and  no  other  tool  than  a  screw- 
driver is  required.  The  drill  can  be  assembled  with  equal 
ease  and  without  danger  of  misplacing  the  electrical  con- 
nections. By  simply  taking  out  four  screws  the  back  cap  can 
be  removed  to  expose  all  of  the  working  parts  on  the  com- 
mutator end.  The  drill  can  be  run  with  the  back  cap  removed 
so  that  the  operating  of  the  brushes,  commutator,  etc.,  may  be 
inspected.  The  bearing  is  not  carried  in  the  baclc  cap,  but  is 
supported  by  a  separate  bracket,  as  shown  in  Fig.  2.     Besides 


Fig.   2.      Parts 

are  graduated  in  the  usual  way.  An  efficient  form  of  taper- 
turning  attachment  forms  a  part  of  the  equipment.  This 
lathe  is  built  with  beds  ranging  from  6  feet  up.  The  18- 
inch  by  8-foot  lathe  weighs  3500  pounds  and  each  extra  foot 
of  bed  means  an  additional  weight  of  170  pounds. 


HISEY-WOLF   ELECTRIC   DRILLS 

The  Hisey-Wolf  Machine  Co.,  Cincinnati,  Ohio,  has  recently 
added  to  its  line  three  types  of  universal  electric  drills  which 


Hisey-Wolf    Universal    Drill 

the  convenience  of  this  arrangement  for  inspecting  or  making 
repairs,  it  avoids  binding  of  the  bearings  and  causing  any 
unnecessary  frictional  load.  All  strains  are  carried  on  the 
frame  and  not  on  the  working  parts. 

Taking  out  four  screws  will  also  enable  the  front  cap  con- 
taining the  gears  to  be  taken  off  to  expose  the  armature,  which 
can  be  readily  removed  without  interfering  with  any  of  the 
wiring.  The  gears  can  be  removed  from  the  gear  case  with 
equal  facility  and  all  parts  are  interchangeable  so  that  repair 
parts  can  be  supplied.     The  leads  to  the  motor  are  attached 
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to  a  terminal  plate  on  the  back  bearing  bracket.  The  cable  Is 
attached  to  corresponding  terminals  and  protected  by  a  fiber 
Insulating  cap.  In  case  of  damage  to  the  cable,  it  can  be 
readily  replaced  without  danger  of  interfering  with  the  motor 
connections.  To  do  this,  it  is  simply  necessary  to  remove  the 
insulating  cap  and  attach  a  new  cable  to  the  terminals.  The 
switch  is  of  simple  design  and  entirely  enclosed.  It  is  oper- 
ated by  a  trigger  in  the  permanent  handle  of  the  drill  and 
the  arrangement  is  such  that  the  operator  cannot  got  a  shock. 
All  parts  of  the  drill  are  made  of  aluminum  where  this  ma- 
terial is  suitable;  other  parts  are  made  of  steel.  This  con- 
struction insures  the  lightest  weight  that  is  consistent  with 
satisfactory  service.  The  armature  shaft  runs  in  ball  bearings 
and  a  ball  thrust  bearing  takes  the  load  from  the  chuck 
spindle.  All  bearings  are  enclosed  and  run  in  grease.  The 
g(!ar-case  is  enclosed  and  all  bearings  on  the  chuck  end  of 
the  drill  are  lubricated  from  the  gear-case.  The  motor  is  air- 
cooled  by  a  fan  on  the  armature  shaft. 


center  latch  and  a  locking  rod  at  the  top  and  bottom.  The 
doors  can  be  fitted  with  master-key  locks,  with  padlock  at- 
tachments, or  without  locks.  The  frames  can  be  stacked,  so 
that  where  the  shelving  is  higher  than  the  highest  standard 
door,  smaller  doors  may  be  used  in  double  or  triple  tiers. 


NEW   MACHINERY   AND   TOOLS   NOTES 

Motor-driven  Grinder:  Forbes  &  Myers  Co.,  Worcester, 
Mass.  This  company  is  now  building  its  motor-driven  grind- 
ing machine  mounted  on  a  column  which  makes  it  entirely 
self-contained. 


TERRELL'S  STEEL  SHELVING   WITH 
LOCKED   DOORS 

steel  doors  that  may  be  readily  attached  to  any  of  the 
standard  shelving  units  made  by  Terrell's  Equipment  Co., 
North  Grand  Rapids,  Mich.,  provide  tightly  closed  compart- 
ments for  the  safe  storage  of  material  that  is  too  delicate 
or  valuable  to  be  kept  on  open  shelves.  These  doors  may  be 
supplied  with  new  shelving  or  added  to  existing  installations, 
and  like  all  of  the  other  equipment  built  by  this  company,  they 
are  made  on  the  unit  plan  which  provides  for  expansion  or 
rearrangement  They  are  hinged  to  a  channel  frame  of 
special  design,  which  is  fastened  to  the  unit  in  such  a  way 
that  no  bolts  are  exposed,  making  it  impossible  for  the  doors 
to  be  opened  or  removed  without  unlocking.  The  doors  are 
furnished  in  four  heights  and  widths,  so  that  open  and  closed 
compartments  may  be  combined  in  a  single  installation,  as 
desired. 

Steel  racks  equipped  with  these  locked  doors  a£fo."d  pro- 
tection against  the  theft  of  material  or  loss  from  fire.     The 


Fig,  2.     Bear    View    of    Boor    sliowiug    Method    of    Attachment 

Polishing  Machines:  W.  V.  Robinson  Co.,  Owosso,  Mich. 
Two  automatic  polishing  machines;  one  of  these  machines  is 
intended  for  pipe  polishing  and  the  other  is  used  for  polish- 
ing stove  tops,  sad  irons  and  similar  classes  of  work. 

Safety  Lathe  Dog:  E.  J.  Michaud,  Willimantic,  Conn.  A 
straight  tail  lathe  dog  which  has  no  protruding  set-screw  that 
may  endanger  the  operator.  The  screw  boss  or  crown  on 
the  dog  is  longer  than  the  screw,  thus  effectually  covering  It. 

Nut  Tapping  Machine:  Erie  Machine  Shops,  Erie,  Pa.  An 
automatic  nut   tapping  machine  equipped   with   a   stationary 


Fig.   1.     Installation     of     Terrell's     Steel 

channel  frames  that  carry  the  doors  are  provided  with  lugs 
by  means  of  which  they  are  bolted  to  the  uprights.  The  at- 
tachment of  the  doors  does  not  interfere  with  the  adjustment 
of  the  shelving  in  any  way.  As  previously  stated,  the  doors 
are  built  on  the  unit  system,  each  unit  comprising  a  complete 
frame  and  pair  of  doors.  The  doors  are  fitted  with  a  three- 
way  locking  device  that  secures  them  at  three  points,  i.  e.,  a 


Shelving     provided    with   Locked   Doors 

tap  and  belt  conveyor  for  feeding  work  to  the  spindle.  The 
machine  is  intended  for  tapping  either  square  or  hexagon 
nuts. 

Electric  Lamp  Bracket:  W.  H.  Hill,  Cambridge  Springs, 
Pa.  An  adjustable  lamp  bracket  provided  with  universal  ad- 
justment that  is  particularly  adapted  for  use  in  machine  shops 
for  obtaining  the  most  advantageous  light  in  the  operation  of 
machine  tools. 
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CHUCK* 
ROLLER  FEED 


SPEED  CHANGE 
LEVER 


Three  Lever  Control 

Note  the  arrangement  of  the  levers  in  cut  above.  One  lever 
opens  the  chuck,  feeds  the  stock  and  locks  the  chuck  again. 
Starting,  stopping  and  changing  speeds  is  accomplished  by 
a  second  lever,  while  a  slight  movement  of  the  third  lever 
changes  the  feed  for  the  turret  slide. 

This  Means  Fast  Production 

The  levers  are  all  near  the  operator's  left  hand  while  he 
manipulates  the  turret  or  cross  slide  with  his  right.  Thus 
he  works  with  both  hands  and  can  make  every  move  count. 
The  roller  feed  handles  round,  square  or  hexagonal  stock 
and  feeds  any  length  without  adjustment.  It  is  quickly  set 
for  any  size  of  bar.  The  variable  turret  slide  feed  can  be 
changed  while  machine  is  running  and  will  pull  any  cut 
within  capacity  of  the  machine. 


BROWN  &  SHARPE  MFG. 
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No  Extra  Collets 

By  means  of  a  wrench  furnished  with  the  machine  the  jaws 
of  the  Automatic  Chuck  can  be  set  the  same  as  a  Universal, 
to  grip  any  size  of  stock  within  its  capacity.  The  same  chuck 
takes  either  round,  square  or  hexagonal  stock  with  equal 
facility. 

This  Saves  Time  and  Equipment 

An  expensive  stock  of  heavy  collets  is  avoided.  There  is  no 
time  spent  hunting  up  and  adjusting  collets  when  changing 
jobs.  No  long  waits  are  necessary  for  collets  to  hold  odd 
sizes  of  bars.    The  machine  is  always  ready. 

The  adjustment  of  the  chuck  is  easily  and  quickly  made. 
The  grip  is  unusually  strong  because  of  the  powerful  lever- 
age. It  is  always  the  same  along  the  bar,  for  the  chuck 
compensates  for  variations  in  the  stock. 


No.  6  Wire  l-eed  Screw  Machine 
Capacity:   Takes  stock  ]4"  to  2"  in  diameter.    Turns  10"  long. 

CO.,  Providence,  R.  I.,  U.  S.  A. 
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vise:  B.  A.  Luock  Co.,  Milwaukee,  Wis.  A  drill  proBB  vIho 
(Mjulpped  with  a  coarso  pitch  screw  to  provide  for  rapid  oper- 
ation. V-slots  iu(i  provided  for  holding  round  work.  The 
nmxlinuni  opcnliiK  Ix^twoon  the  jaws  la  4%  Inches  and  the 
vise   woIkIis   ;!1    pounds. 

Factory  Truck:  (leorRB  P.  Clark  Co.,  Windsor  Locks, 
Conn.  A  sliop  tru<;k  provided  with  a  lifting  device  operated 
by  tlie  handle  of  tlu>  truck.  This  lifting  device  Is  controlled 
by  an  arraiiKciiKMit  of  cams  and  gears  which  reduces  the 
effort  reciulred  In  lifting  the  load. 

Two-spindle  Drilling  Head:  Nelson-BIanck  Mfg.  Co.,  De- 
troit, Mich.  The  spindles  of  tliis  liead  are  adjustable  to  adapt 
it  for  handling  a  large  variety  of  work  requiring  two  holes 
to  bo  drilled.  The  maximum  distance  between  centers  is  8% 
inches  and  the  minimum  1%  Inch. 

Alligator  Shear:  Illlles  &  Jones  Co.,  Wilmington,  Del.  A 
motor-driven  shear  mounted  upon  a  truck  to  adapt  it  for 
portable  service.  The  knives  are  14  Inches  long  and  the 
maclilne  operates  at  50  strokes  per  minute.  The  capacity  Is 
up  to  11^  inch  square  soft  steel  bars  cut  cold. 

Straightening  Rolls:  Hllles  &  Jones  Co.,  Wilmington,  Del. 
.\  set  of  heavy  plate  straightening  rolls  which  are  said  to  be 
among  the  largest  rolls  of  this  type  which  have  been  built  in 
tliis  country.  The  machine  is  operated  by  a  100  horsepower 
Westinghouse  variable  speed  motor  and  weighs  120,000 
pounds. 

Crank-driven  Planer:  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  The  notable  feature  of  this  machine  is  the 
incorporation  of  a  geared  speed  box  wliich  provides  a  use- 
ful range  in  cutting  speeds  with  a  single  pulley  drive.  The 
macliine  may  also  be  equipped  with  electric  motor  drive  when 
so  desired. 

Lathe:  Von  Wyck  Machine  Tool  Co.,  Cincinnati,  Ohio.  A 
16-Inch  quick  change  gear  lathe  equipped  with  double  back 
gears.  The  machine  has  a  chasing  dial  which  permits  thread 
cutting  to  be  handled  without  stopping  the  lathe  or  revers- 
ing the  lead-screw.  The  double  back  gear  ratios  are  12  to  1 
and  31/2  to  1. 

Keyseating  Machine:  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  A  keyseat  milling  machine  built  for  the  C. 
Morgan  Smith  Co.,  York,  Pa.  This  machine  Is  Intended  for 
milling  the  keyseats  in  locomotive  engine  axles,  the  full 
depth,  width  and  length  of  the  keyseat  being  finished  in  a 
single  operation. 

Milling  Machine:  John  Steptoe  Shaper  Co.,  Cincinnati, 
Ohio.  This  company  has  Improved  Its  hand  milling  machine 
by  adding  a  quick  return  mechanism  for  the  table  feed,  a  new 
lever  latch,  and  a  table  of  increased  length.  These  Improve- 
ments have  been  added  to  the  regular  screw  elevating  knee 
type  of  milling  machine. 

Multiple  Punch:  Cleveland  Punch  &  Shear  Works  Co., 
Cleveland,  Ohio.  A  large  multiple  punching  machine  for  use 
in  steel  car  fabricating  work.  The  machine  has  a  capacity 
for  punching  sixty  3/16-inch  holes  in  a  1  1/2-inch  steel  plate. 
The  punches  are  arranged  In  two  rows  of  thirty  each  and  their 
positions  are  adjustable. 

Milling  Saw:  Henry  Disston  &  Sons,  Inc.,  Philadelphia, 
Pa.  A  36-Inch  high-speed  segmental  milling  saw  composed 
of  six  segments.  The  spaces  between  these  segments  take 
up  temporary  strains  which  might  damage  a  solid  saw.  Mak- 
ing the  saw  in  segments  is  also  said  to  afford  a  possibility  of 
getting  better  results  in  hardening. 

Lathe:  National  Lathe  Co.,  Batavia,  Ohio.  A  17-Inch  lathe. 
The  carriage  of  this  machine  Is  gibbed  front  and  back  and 
the  apron  is  equipped  with  an  interlocking  mechanism.  The 
head  is  provided  with  a  reverse  mechanism  which  adapts  the 
machine  for  cutting  right-  and  left-hand  threads.  The  change 
gear  device  Is  of  a  special  patented  construction. 

Hydraulic  Steam  Pump:  Hydraulic  Press  Mfg.  Co.,  Mt. 
Gilead,  Ohio.  A  line  of  steam-driven  hydraulic  pumps 
equipped  with  a  new  form  of  speed  and  pressure  regulator. 
Based  on  the  steam  end  dimensions,  this  line  of  pumps  com- 
prises twelve  sizes,  and  on  the  water  end  dimensions,  seventy- 
one  sizes.  The  pump  is  of  the  single  cylinder,  double-acting 
pattern. 

Multiple  Spindle  Drilling  Machine:  Moline  Tool  Co., 
Mollne,  111.  A  multiple  spindle  machine  built  along  the  estab- 
lished lines  which  are  followed  in  the  construction  of  the 
machines  of  this  company's  manufacture.  This  machine  Is 
intended  for  hollow  milling  work;  it  is  equipped  with  drill 
chucks  for  holding  the  work  and  hollow  mills  made  by  the 
Modern  Tool  Co. 

Boring  Tools:  Davis  Boring  Tool  Co.,  St.  Louis,  Mo.  A 
set  of  boring  tools  which  has  some  unusual  features,  among 
which  the  following  may  be  mentioned.  The  cutters  are  un- 
usually heavy  and  the  bodies  of  the  tools  are  also  made 
heavier  to  afford  the  necessary  support  for  boring  operations 
on  a  particularly  tough  grade  of  steel.  The  bodies  are  made 
flat  on  two  sides  to  afford  the  necessary  chip  clearance. 


Milling  Machine:  American  Milling  Machine  Co.,  Batavia, 
Ohio.  A  No.  1  Vi  plain  milling  machine  in  which  particular 
attention  has  been  paid  to  the  provision  of  safeguards  over 
all  dangerous  i)artH.  AnotlKW  noteworthy  featurt;  of  the  de- 
sign Is  the  Blnipllclty  of  the  operating  mechanism.  Twelve 
geared  feed  changes  aro.  provided  which  are  In  geometrical 
progression  and  cover  a  range  from  0.005  to  0.0.'?0  Inch  per 
revolution  of  the  spindle. 

Belt  Tension  Scale:  Tabor  Mfg.  Co.,  18th  &  Hamilton 
Sts.,  Philadelphia,  Pa.  A  gage  particularly  adapted  for  use  In 
textile  mills  where  there  are  a  large  number  of  small  belts 
of  the  same  approximate  thickness  and  length.  This  device 
is  placed  on  the  belt  and  a  handle  is  turned  which  causes 
tension  to  be  applied  by  means  of  a  spring,  the  tension  being 
indicated  on  a  scale.  In  this  way  accurate  information  may 
be  obtained  as  to  whether  the  belt  requires  tightening. 

Shop  Goggles:  T.  A.  Willson  &  Co.,  Inc.,  Reading,  Pa. 
Improved  shop  goggles  for  use  in  operating  grinding  ma- 
chines and  similar  classes  of  work.  The  lenses  are  pivoted 
to  the  bridge  so  that  they  may  be  adjusted  to  fit  closely 
around  the  nose  and  eyes  of  different  wearers.  A  special 
flange  construction  is  said  to  make  It  impossible  for  the  glass 
to  be  forced  inward  In  event  of  the  lenses  being  broken. 
The  usual  form  of  gauze  guards  are  provided  to  prevent  chips 
from   flying  into  the  workman's  eye  from   tlie  side. 

Multiple  Drill  Head:  Covington  Multiple  Drill  Co.,  E.  5th 
&  Scott  Sts.,  Covington,  Ky.  A  drill  head  adapted  for  clamp- 
ing directly  to  the  spindle  sleeve  of  an  ordinary  drilling  ma- 
chine. The  main  driving  gear  of  the  head  is  driven  by  a 
double-end  key  placed  in  the  tang  slot  or  drift  hole  of  the 
spindle.  The  head  is  made  to  take  drills  with  No.  2  Morse 
taper  shanks  in  sizes  up  to  29/32  Inch.  The  head  has  a 
maximum  spread  of  11 1/16  inches  and  a  minimum  of  4  5/16 
inches.  The  body  of  the  head  has  a  circular  dovetail  around 
it.  The  brackets  holding  the  spindles  are  gibbed  to  this  dove- 
tail and  may  be  adjusted  to  different  positions. 


NEW   YORK   STATE    COMPENSATION   ACT 
FOR  WORKMEN 

The  New  York  State  Legislature  passed  a  workmen's  com- 
pensation act  December  12  which  is  said  to  be  the  most  care- 
fully drawn  compensation  law  yet  passed  by  any  American 
state.    Following  are  the  principal  features  of  the  law: 

1.  It  requires  employers  In  forty-one  enumerated  groups 
of  the  hazardous  industries  to  Insure  the  payment  of  com- 
pensation to  their  injured  employes  and  makes  such  com- 
pensation the  exclusive  remedy. 

2.  It  gives  employers  the  choice  of  four  methods  of  In- 
surance: (o)  in  the  state  fund  created  by  the  act;  (6)  in 
employers'  mutual  insurance  associations;  (c)  in  casualty 
companies;  or  (d)  to  carry  their  own  insurance  on  satis- 
fying the  state  compensation  commission  of  their  financial 
ability  to  pay  all  lawful  claims. 

3.  It  creates  a  compensation  commission  of  five  members 
to  administer  the  state  fund  and  to  Investigate,  settle  and  pay 
the  claims  of  all  injured  employes,  acting  as  the  agent  of  the 
state  fund  or  of  the  other  insurance  carriers. 

4.  It  gives  this  commission  adequate  powers  to  organize 
the  force  of  deputies,  actuaries,  examiners,  etc.,  necessary 
to  the  efiicient  performance  of  Its  duties. 

5.  It  prescribes  a  carefully  balanced  scale  of  compensation, 
based  on  two-thirds  of  the  wages  of  the  Injured  employe  and 
the  limit  of  $15  a  week  as  a  standard,  and  includes  all  of  the 
important  provisions  suggested  by  European  and  other  experi- 
ence. The  payment  of  compensation  begins  on  the  fifteenth 
day  after  the  injury. 

6.  It  requires  employers  to  provide  medical  attendance, 
medicines,  surgical  appliances,  hospital  care,  etc.,  "to  a  rea- 
sonable amount"  from  the  time  of  the  accident  until  sixty 
days  thereafter,  but  with  careful  limitations  designed  to  pro- 
tect employers  from  unreasonable  charges  and  to  prevent 
malingering. 

7.  It  authorizes  employers  In  any  one  of  the  enumerated 
groups  to  organize  mutual  associations  for  the  prevention  of 
accidents  and  to  draft  rules,  which  when  approved  by  the  in- 
dustrial board,  shall  have  binding  force. 

•  •  * 
The  Red  D  steamship  Zulia  sustained  a  peculiar  accident 
while  loading  a  forged  steel  shaft  weighing  several  tons  at 
her  pier  In  Brooklyn  December  8.  The  shaft,  which  was  about 
eighteen  feet  long,  was  encased  In  a  wooden  shipping  box,  and 
as  it  was  being  hoisted  aboard  by  a  sling  around  the  middle, 
the  shaft  overbalanced  and  one  end  swung  downward.  The 
heavy  shaft  broke  through  the  box  and  plunged  into  the 
hold,  breaking  a  hole  through  the  bottom  of  the  vessel. 
The  hold  was  flooded  with  water,  causing  a  loss  of  $25,000  to 
the  cargo. 
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Much  of  the  Milling  in  most 
Shops  is  not  Heavy  Cutting 


The  No.  4  Plain  Hig:h  Power  Miller  with  Cone  Drive 

Front  or  operator's  side  showtne  arranKement 
of  all  operating  levers 


The  No.  4  Universal  Power  Miller 
with  Cone  Drive 


On  this  work  the  very  powerful  single 
pulley  millers  do  not  increase  production. 

An  up-to-date,  properly  designed,  cone- 
driven  machine  like  our  No.  4  Horizontal 
often  proves  the  better  investment. 

It  is  our  High  Power  Miller  with  cone- 
driven  spindle. 

We  have  simply  replaced  the  Single 
pulley,  Geared  Spindle  Drive  box  with  a 
Double  Back  Geared  Cone  of  large  diameter. 

It  has  ample  power  for  all  that  work  re- 
quiring a  large  machine,  but  not  excessively 
heavy  cutting. 

It  can  be  depended  upon  for  long,  hard, 
continuous  service,  because  of  its  massive 
"High  Power"  construction. 

Its  maintenance  cost  is  low  because  of 
its  simplicity. 

AND  IT  IS  HANDY. 

The  Feed  Changers  and  Back  Gear  Lever 
are  where  the  operator  stands  to  shift  the 
belt. 

The  Table  always  feeds  in  the  direction 
in  which  the  Engaging  Lever  is  set. 

This  same  lever  also  reverses  the  feed. 

All  Controlling  Levers  are  at  the  front 
of  the  knee  and  saddle.  So  is  the  Quick 
Return. 

Everything  that  has  to  do  with  its  opera- 
tion is  within  easy  reach. 

And  there  is  an  additional  lever  at  the 
side  of  the  knee  controlling  the  feeds  from 
behind  the  table,  for  end-milling  or  boring 
or  similar  work  which  can't  be  successfully 
done  when  the  operator  stands  in  front,  as 
he  must  do  on  all  other  Millers. 


Let  us  help  on  your  milling  problems.     We  make  the  larg:est  variety  of 
machines  and  therefore  can  recommend  the  ones  best  suited  for  your  work. 

THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 

EUROPEAN    AGENTS:      Alfred    H.    Sclnitte.    Cologne.    Herlln.    Brussels,    Milan.    Purls,    narielona.    St.    Pefersliiirg.      Donnnwerk    Ernst    Krause   & 

Co.,   Vienna,   Budapest  and   Prague.     Sam   Lagerlofs,   Stockholm,  Sweden.     Chas.  Churchill  &  Co.,  London,  Birmingham, 

Manchester,    Newcastle-on-Tyne  and   Glasgow. 

CANADA    AGENT:      II.    W.    Petrie,    Limited,    Toronto,    Montreal   and   Vancouver.    AUSTRALIAN  AGENTS:     McPherson's  Pty.,  Ltd.,  Melbourne. 

JAPAN  AGENTS:      Andrews  &  George.   Yokohama.  CUBA  AGENTS:      Knij'wskl  IVsaiit  Co.,   Havana. 

ARGENTINE    AGENTS:       Uobert    Pustcrla    &    Co..    Itucnos    Aires. 
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GAGE  FOR  BALL  BEARING  RACES 

The  HCcoinpanylnK  illustrnlion  shows  a  gaK(!  I'or  mcasurliiK 
ball  bciirliiKS.  which  was  rocontly  patented  In  Germany.  This 
gage  has  a  now  shape  of  niandrol  which  rIvos  reliable  and 
accurate  readings  without  the  addition  of  delicate  parts.  In- 
stead of  a  conical  tapc>ring  shape,  the  mandrel  has  a  seri(-s  of 
steps  or  cylindrical  surface's  of  varying  size.  These  steps  differ 
very  little  in  diameter,  the  difference  depending  upon  tlie  de- 
gree of  accuracy  required.     The  contact   bodies  between   the 


Gage   for   testing  BaU   Bearing  Kaces 

gage  and  the  race  to  be  measured  should,  preferably,  be  of 
the  same  steel  as  the  balls  to  be  used  in  the  bearing.  Three 
or  more  of  these  balls  are  inserted  in  the  race,  and  the  face 
of  the  supporting  frame  of  the  gage  is  placed  against  the 
finished  face  A  of  the  ring.  The  cylindrical  portion  or  shank 
of  the  mandrel  passes  through  guide  ring  B  and  the  step- 
shaped  measuring  end  is  pushed  through  between  the  balls. 
The  face  of  the  guide  B  forms  an  edge  from  which  the  read- 
ing is  taken,  as  indicated  by  the  graduations. 
*     *     * 

WESTINGHOUSE  MACHINIST   TWENTY- 
TWO  YEARS   ON   ONE   MACHINE 

In  the  East  Pittsburg  Works  of  the  Westinghouse  Electric 
&  Mfg.  Co.  is  a  man  who  has  worked  constantly  at  one  ma- 
chine for  over  twenty-two  years,  and  furthermore  holds  the 
remarkable  record  of  having  been  late  to  work  in  the  morn- 
ing only  once  during  this  period  of  years.     The  man  posses- 
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Charles  Heisler  and  the  J.  &  L.  Machine  on  which  he  has 
worked    Twenty-two    Years 

sing  this  record  is  Charles  Heisler,  who  was  born  in  Guten- 
berg, Germany,  in  1864  and  came  to  this  country  in  1881. 
After  working  in  several  different  machine  shops  he  secured 
employment  in  April,  1891,  at  the  Westinghouse  Electric  Co.'s 
shops  then  located  on  Garrison  Alley,  Pittsburg,  Pa.  The 
young  machinist  was  assigned  to  work  on  a  two-inch  Jones 
&  Lamson  turret  lathe  and  has  operated  it  continuously  ever 
since. 

This  constancy   in   his   daily  work  is  entirely   of  his  own 
choosing,   as   Mr.   Heisler  has   on   several   occasions   been   of- 


fered work  on  other  machines  and  of  more  modern  design 
neccsHltating  less  labor  to  operate,  but  he  has  consistently 
refused,  preferring,  like  the  shoemaker,  to  "stick  to  his  last." 
Hut  long  service  la  not  a  rare  occurrence  at  the  East  Pitts- 
burg works;  in  the  same  division  with  Mr.  Heisler,  which 
employs  something  like  seventy  men,  there  are  eight  em- 
ployes whose  time  of  service  with  the  company  ranges  from 
seven  to  twenty-two  years.  In  fact,  most  of  the  men  now  oc- 
cupying the  highest  executive  positions  with  the  company 
Iiave  attained  them  through  promotions  from  their  respective 
departments.  In  the  case  of  Mr.  Heisler,  the  conditions  sur- 
rounding his  work  were  not  particularly  conducive  to  his  ad- 
vancement along  the  lines  that  some  of  the  others  followed, 
but  his  devotion  to  his  work  and  continuity  of  purpose  show 
a  record  seldom  equaled  and  rarely  exceeded  in  industrial 
circles. 


PERSONALS 

I.  H.  Page  has  retired  from  the  position  of  treasurer  of  the 
Stevens-Duryea  Co.,  Chicopee  Falls,  Mass. 

W.  H.  Shafer,  factory  manager  of  the  Rochester  Boring 
Machine  Co.,  Rochester,  N.  Y.,  has  resigned  his  position.  Mr. 
Shafer  has  as  yet  made  no  plans  for  the  future. 

J.  M.  Schaeffer  of  Waterbury,  Conn.,  who  has  been  the 
European  representative  of  the  Waterbury  Parrel  Foundry  & 
Machine  Co.  for  the  past  year  and  a  half,  has  returned  to 
Waterbury   from  abroad. 

W.  S.  Parrish,  who  for  the  past  three  and  a  half  years  has 
been  acting  manager  of  the  Kirkham  Motor  Mfg.  Co.,  Bath, 
N.  Y.,  has  resigned  his  connection  with  the  company.  Mr. 
Parrish  has  made  no  definite  plans  for  the  future. 

E.  W.  Cleveland,  formerly  chief  draftsman  for  the  Fox 
Machine  Co.,  Grand  Rapids,  Mich.,  and  designer  of  the  Fox 
line  of  adjustable  multiple  spindle  drills,  is  now  with  the  Na- 
tional Automatic  Tool  Co.,  Richmond,  Ind.,  in  a  similar 
capacity. 

Dr.  Ing.  Herbert  Kienzle,  a  German  electrical  engineer,  who 
is  interested  in  the  design  and  construction  of  automatic 
screw  machines  and  has  written  a  book  on  the  subject,  is  at 
present  in  this  country  with  the  intention  of  visiting  the 
various  concerns  making  automatic  machinery.  Dr.  Kienzle 
expects  to  stay  a  month  in  America. 

David  L.  Ballard  on  January  1  severed  a  connection  of 
seventeen  years  standing  with  the  Jones  &  Lamson  Machine 
Co.  in  the  selling  field.  His  territory  ranged  from  the  Middle 
States  to  the  Pacific  Coast,  but  he  is  known  and  loved  as 
"Uncle  Dave"  the  country  over  among  machine  tool  sellers 
and  machine  tool  buyers.  His  friends  in  Chicago  and  vicinity 
gave  him  a  farewell  banquet  on  December  5  at  the  Audi- 
torium Hotel.  Here  the  older  men  to  whom  he  has  been  a 
brother,  and  the  younger  men  to  whom  he  has  been  a  father, 
met  to  express  their  regard  for  him,  and  to  do  him  the  honor 
at  his  retirement  that  the  character  of  his  active  life  has  so 
richly  merited. 

*     *     tt 

OBITUARIES 

William  Deering,  founder  of  the  Deering  Harvester  Co., 
which  was  absorbed  into  the  International  Harvester  Co.,  died 
at  his  winter  home  in  Cocoanut  Grove,  Florida,  December  9, 
aged  eighty-seven  years.  He  began  the  manufacture  of  har- 
vesting machines  at  Piano,  111.,  in  1873.  His  estate  is  valued 
at  $12,000,000  to  $13,000,000. 

DANIEL  M.  BARTON 

Daniel  M.  Barton,  general  purchasing  agent  of  the  General 
Electric  Co.,  died  at  his  home  in  Schenectady,  N.  Y.,  Decem- 
ber 8  after  an  illness  of  only  five  days,  aged  seventy  years. 
Mr.  Barton  was  one  of  the  oldest  employes  of  the  General 
Electric  Co.  He  was  born  in  Moriah,  N.  Y.,  in  1843;  he  lived 
there  but  a  few  years,  his  parents  moving  to  Ware,  Mass., 
when  he  was  still  a  child.  At  the  age  of  nineteen  he  en- 
listed in  the  army,  with  his  brothers,  in  the  Tenth  Regiment 
Massachusetts  Volunteers  and  fought  at  Fredericksburg  and 
Gettysburg.  In  1883  the  Thomson-Houston  Electric  Co.  was 
formed  by  citizens  of  Lynn,  Mass.,  and  a  brother,  Silas  A. 
Barton,  was  an  active  organizer  of  the  new  company.  Three 
years  later  Daniel  M.  Barton  became  production  manager  of 
the  company.  In  1893  Mr.  Barton  was  made  assistant  pur- 
chasing agent  of  the  newly  organized  General  Electric  Co., 
and  a  few  years  after  the  main  office  of  the  company  was 
established  at  Schenectady  he  became  general  purchasing 
agent,  which  position  he  ably  filled  to  the  time  of  his  death. 
He  was  well  and  favorably  known  throughout  the  business 
world,  and  his  many  friends  and  business  associates  will  read 
of  his  death  with  regret.  Mr.  Barton  is  survived  by  his  wife, 
a  daughter,  Mrs.  Robert  E.  Nivison,  and  three  grandchildren. 
He  also  leaves  a  brother,  Silas  A.  Barton  of  Waltham,  Mass., 
and  a  sister,  Vila  Barton  of  Northampton,  Mass. 
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You  Don't  Very  Often  See  a 

LUCAS 

"PRECISION" 

Boring,  Drilling  and  Milling  Machine 

in  a  second-hand  list,  do  you?  And  when  you  do,  it 
doesn't  STAY  in  the  list  very  long,  does  it — in  spite  of 
the  fact  that  we've  sold  nearly  800  new  ones  too.  When 
a    second-hand    "PRECISION"    IS    sold,    it    always 


BRINGS  A  GOOD  PRICE.  In  other  words,  a 
"PRECISION"  user  seldom  wants  to  sell  it,  but  if  he 
does,  HE  CAN  SELL  IT 


P.  D.  Q. 


or    in    the    words    of    one    of    our    customers,    "The 
'PRECISION'  is  ALWAYS  AN  ASSET." 


Lucas  Machine  Tool  Co.; 


NOW  AND   > 
.ALWAYS  OF- 


Cleveland,  0.,  U.S.  A. 


AGENTS:  C.  W.  Burton,  Gritnths  &  Co.,  London.  Alfred  H.  Schutto,  Cologne,  Berlin,  Brnssels,  Paris,  Milan,  St.  Pctersburpr, 
I'.iineUmn,  Bilbao.  Donauwerk  Ernst  Krnusc  &  Co.,  Vienna,  Budapist,  rnit'iio.  Overall,  McCray,  Ltd.,  Sydney,  Anstralta.  Andrews 
&   Ocorge,    Yokoliuma,   Japan.      Williams  &   Wilson,    Montreal,   Canailn.     H.    W.   Petrle,   Ltd.,   Toronto.   Ont. 
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COMING  EVENTS 

January  3-10. — Foiirti'iiitli  Annual  Aulomobllo 
Show,  Uriiud  (Vnlrnl  rnlni'i'.  Now  York  City,  under 
tlu>  nunpli-OH  of  the  Autcvim.lillc  ChilinbiT  of  Coin- 
nuTpf.   S.   A.   MIIOH,   niiinnKiT- 

April    4-11 Flmt    Nnltoiinl    Krilrlcncy    lOxponltlon 

nnd  ConfrrtMK'i',  Crniid  Oi'ntrnl  I'lilnop,  New  Tork 
Oily.  Wiilter  II.  'I'iiIHh,  director,  Mlllclency  So- 
ilely.    Inc.,    41    I'lirk    How,    New    York    City. 

May  1-Ootobor  31 — AnKloAmerlenn  ICxpoxltlon, 
London.  lOnglnnd.  to  oelelirnte  the  centenary  of 
peace  lietwoen  the  United  StutCB  and  Great 
llrltnln.  American  executive  olllces:  Woolworth 
IlldK.,  New  York  Olty.  Charles  J.  Klrnlfy  and 
Alhert    K.    Klrnlfy,    comnilHslonerH    Rcneral. 

Septombor  20-28  (1916). — International  KnRlneer- 
luK  CoiiiircsM.  Snn  Kranclsco,  Cal..  In  connection 
with  the  rnnnnia  I'nclllc  International  Kxposltlon. 
W.  F.  Durand.  clialrninn,  Foxcroft  Bldg.,  San 
Francisco,  Cal. 


NEW  BOOKS  AND  PAMPHLETS 

Tho  Metric  Carat.      12  pages.   7  by  10  Inches.     Puh- 
llshed   by   the   Department  of  Commerce,   Wash- 
ington.    D.     C     as     Circular    No.     43    of     the 
Hureau   of   Standards. 
The    Testing    of    Materials.       89    pages,    7    by    10 
Inches,      rubllshed    by    the   Department  of   Com- 
merce,   Washington,    1).    0.,    as   Circular   No.    4.'> 
of   the    Bureau   of   Standards. 
House    Heating    Fuel    Tests.       By    W.    H.    Meeker 
nnd   H.    W.    Wagner.      85  pages,   6  by  0   Inches. 
10    illustrations    and    diagrams.       Published    by 
the     Engineering     Experiment     Station     of     the 
Iowa  State  College.  Ames,  Iowa,  as  Bulletin  33. 
Coal-Mine    Accidents     in     the    TTnited    States     and 
Foreign    Countries.      Compiled    by    Frederick    W. 
Ilorton.       102     pages,     6     by     9     inches.       Pub- 
lished    by     the     Department     of     the     Interior, 
Bureau  of  Mines,   Washington,   D.   C,   as  Bulle- 
tin 69. 
Preliminary     Keport     on     TTranium,     Kadium     and 
Vanadium.     By   Richard   B.   Moore  and   Karl   L. 
Klthil.      101    pages.    6   by   9   inches.      Published 
by    Bureau    of    Mines,    Department    of    the    In- 
terior,  Washington,   D.   C,   as  Bulletin  70,   Min- 
eral Technology   2. 
Fees  for   Electric,   Magnetic   and   Photometric   Test- 
ing.     23   pages,    7   by    10   inches.      Published    by 
the      Department     of     Commerce,      Washington. 
D.    C,    as    Circular    No.    6    of    the    Bureau    of 
Standards. 
This  pamphlet  quotes  the  charges  made  for  test- 
ing   electric,    magnetic    and    photometric    apparatus 
by    the   Bureau   of   Standards   at   Washington. 
Mechanical    Refrigeration.       By    H.     J.     Macintire. 
346    pages,    G    by    9    Inches.       121    illustrations. 
Published    by    John    Wiley    &    Sons,    Inc.,    New 
York    City.      Price    %i    net. 
This     treatise     for     technical     students     and     en- 
gineers   describes    the    progress    of    mechanical    re- 
frigeration  during   the   last   decade.      Not   only    has 
the    construction    been    improved,    but    experimental 
work    has    been    done    to    determine    the    properties 
of    the   refrigerants,    etc.      The    contents    by    chapter 
heads    are:      Types    of    Refrigerating    Machines    and 
Their     Construction;     Auxiliaries:     The     Theory     of 
Mechanical     Refrigeration;     Refrigerating     Mediums 
— Their    Choice    and    Properties;     Testing     the     Re- 
frigerating     Machine;       Insulation;       Applications — 
Cold     Storage;     Applications — Cooling     of    Air;     Ap- 
plications— Cooling  of   Liquids   and    Solids;    Economy 
of     Refrigeration,     etc.       The    chapter    on     refriger- 
ants  has  been   made   as   complete   as   possible,    com- 
prising experimental   tests  on  anhydrous  as  well  as 
aqua     ammonia     installations.       Four    chapters    are 
devoted    to    applications.       The    work     is    one     that 
should    meet  with   appreciation   by   students   and   en- 
gineers    and     others     identified     with     refrigerating 
plants. 

Electrical  Blue  Book  1913-14.  227  pages,  9  by  12 
inches.  Published  by  the  Electrical  Review 
Publishing  Co.,  Chicago,  111.  Price  $2. 
The  sixth  edition  of  the  "Electrical  Blue  Book" 
represents  an  improvement  on  previous  editions, 
the  aim  of  the  publisher  being  to  provide  in  the 
most  compact  form  possible  complete  information 
regarding  the  rules  of  the  National  Electrical  Code. 
The  list  of  approved  fittings  as  published  by  the 
Board  of  Fire  Underwriters  and  illustrations  of  the 
products  of  the  leading  manufacturers  of  elec- 
trical material  which  have  passed  tests  recom- 
mended by  the  National  Fire  Protection  Association 
as  conducted  by  the  Underwriters'  Laboratories  are 
features.  The  National  Electrical  code  is  illustrated 
and  explained.  This  code  has  grown  out  of  the  ef- 
forts on  the  part  of  the  fire  insurance  organizations 
to  prevent  installation  of  defective  electrical  wiring. 
These  rules  were  originally  recommendations  but 
they  have  been  so  clearly  formulated  and  so 
promptly  modified  to  meet  changing  conditions  that 
they  are  now  regarded  as  little  less  than  mandatory 
laws,  specifying  the  rules  of  safety  for  electric 
wiring  apparatus.  The  electrician  and  electrical 
contractor  will  find  the  book  not  only  a  guide  for 
the  installation  of  apparatus  but  a  directory  of  the 
electrical  supply  manufacturers  furnishing  approved 
apparatus. 

Motion  Study.      By   Frank   B.   Gilbreth.     116  pages, 
5Vi    by    714    inches.      Illustrated.      Published    by 
D.  Van  Nostrand  Co.,  New  York  City.    Price,  $2. 
This     work     describes     the     author's     method     for 
increasing    the    efficiency    of    workmen.       It    empha- 
sizes   the    necessity    of    motion    study    in    scientific 
management,     the    great    field    for    such    study    and 
the  variables  involved.     The  variables  of  the  worker 
include   his   anatomy,    brawn,    creed,    earning   power, 
experience,     habits,     health.     mo<le    of    living,     size, 
skill,     temperament    and    training.       Other    factors 


which  nfTecl  the  worker's  elllcleney  nre  his  state 
of  nilnil  UP  contentment,  IiIh  reMlBtnne<>  to  fatigue 
Jind  hlH  food  or  nutrition.  Another  Hi-t  of  varl 
uhleH  denlgnuted  as  HurroundlngH  are  appllanceH, 
clotheM,  color,  entertainment,  healing,  llglitlnK, 
quality  of  material,  rewnnlK  nnd  penalticB.  size  of 
unit  UHed.  Bpeclnl  fatigue  ellnilnallng  devlce»,  snr 
ronndlngH,  I<m>1k,  union  rulcM  and  weight  of  unit 
moved.  A  third  wt  of  varlnliles  are  thoHr'  of  mo- 
tion, being  nccelerntlon.  aulomntlclty,  combination 
with  other  motlouH,  eost,  direction,  effectivenesH, 
I'ootpoundH  of  work  uccompllHlied,  Inertia  nnd  mo 
nientum  overcome,  length,  necesHlty,  path,  play  for 
position  nnd  speed.  The  author  lias  tnki'n  brick- 
laying as  a  type  of  skilled  labor  to  llluHtrale  these 
principles  of  motion  study.  'I'he  hook  Is  oiu-  of 
much  Huggestive  value  to  those  int<reHted  in  any 
pliase  of  so  called  elllcleney  engineering. 
Questions  and  Answers  on  Automobile  Design,  Con- 
struction and  Repair,  lly  Victor  W.  Page.  022 
pages,  n  by  7yj  Inches.  320  Illustrations.  Pub- 
lished by  Nornnin  W.  Uenley  &  .Sons,  New 
York  (!lty.  Price  Jl.riO. 
This  hook  embodies  the  general  editorial  experi- 
ence of  the  writer  while  teclmlcal  editor  of  an 
automobile  Journal.  The  endeavor  was  made  to  ar- 
range tlie  contents  In  logical,  systematic  order 
and  to  describe  principles  of  construction  with 
spi'cial  reference  to  the  reqvilrements  of  the  non- 
technical reader.  The  contents  comprise  the  fol- 
lowing chapters:  Modern  Gasoline  Automobile  and 
its  Principal  Parts;  Action  of  Two-  and  Four-Stroke 
('yclc  Motors;  Parts  of  Gasoline  Motors  and  their 
Functions;  Fuels  for  Automobile  Motors;  Theory  of 
Carhuretlon  and  its  Application;  Types  of  Car- 
bureters nnd  Their  Action;  How  Gas  is  Exploded 
in  Cylinder  to  Produce  Power;  Parts  of  Ignition 
Systems  and  their  Purposes;  Current  Producers, 
ISatteries,  Dynamos  and  Magnetos;  Low  Tension 
Ignition  Systems;  High  Tension  Ignition  Systems; 
Methods  of  Lubricating  the  Automobile  Power 
Plant;  Cooling  the  Gasoline  Engine  by  Air;  Typical 
Water  Cooling  Systems;  Use  of  Clutch  and  Various 
Types  Described;  The  Friction  Transmission;  Indi- 
vidual Clutch  Change  Speed  Gear;  Action  of  Slid- 
ing Gear  Transmissions;  Methods  of  Drive  to  Hear 
Wheels;  Differential  Gear  Construction  and  Opera- 
tion; Rear  Axle  Types;  Automobile  Frames  and 
Springs;  Steering  Gear  and  Front  Axle;  Wheels, 
Kims  and  Tires;  Automobile  Bearings  and  their 
Care;  How  to  Start  and  Control  Automobile  Power 
Plants;  Methods  of  Speed  Changing  Outlined; 
Utility  of  Brakes  and  their  Use;  General  Driving 
Instructions;  Oiling  the  Automobile  Chassis;  Road 
Troubles  and  their  Symptoms;  Repairing  Power 
I'lant  Group;  Troubles  with  Power  Transmission 
Parts;  Chassis  Troubles  and  their  Elimination;  Fix- 
ing Tire  Defects;  Equipment  and  Accessories. 
Handbook  for  Machine  Designers  and  Draftsmen, 
By  F.  A.  Halsey.  494  pages,  SV2  by  11  inches. 
Illustrated.  Published  by  the  McGraw-Hill 
Book  Co.,  Inc.,  New  York  City.  Price  $5  net. 
This  work  by  Mr.  Halsey,  editor  emeritus  of  the 
"American  Machinist,"  was  under  consideration  by 
him  for  years.  Mr.  Halsey  had  fifteen  years  ex- 
perience in  machine  design  before  he  became  an 
editor  eighteen  years  ago.  His  practical  work 
showed  him  the  weaknesses  of  existing  handbooks, 
and  In  his  editorial  experience  he  had  seen  many 
valuable  articles  contributed  to  the  technical  press 
go  Into  the  "limbo  of  forgotten  things"  with  much 
rigret.  Tlie  present  work  was  compiled  largely 
from  the  files  of  the  "American  Machinist,"  but 
other  publications  and  the  transactions  of  engineer- 
ing societies  were  drawn  from  freely  also.  This 
uiatter  has  been  condensed  and  rearranged  where 
necessary  to  make  it  harmonize  with  the  general 
jilan.  The  page  size,  8%  by  11  inches,  was  chosen 
because  of  the  growing  popularity  of  the  standard 
typewriter  sheet  size  and  the  fact  that  the  book 
is  not  in  any  sense  a  pocketbook,  but  is  intended 
tor  use  on  the  draftsman's  and  mechanical  en- 
gineer's desk.  The  large  size  page  favors  the  use 
of  diagrams  and  charts,  which  have  been  fi-eely 
used.  The  contents  comprise  the  following  chap- 
ters: Mechanical  Principles  of  Design;  Plain  or 
Sliding  Bearings;  Ball  and  Roller  Bearings;  Shafts 
and  Keys;  Belts  and  Pulleys;  Flywheels;  Cone 
Pulleys  and  Back  Gears;  Spur  Gears;  Bevel  Gears; 
Friction  Gears;  Worm  Gears;  Helical  Gears; 
Planetary  Gears;  Ropes;  Chains;  Brakes;  Friction 
Clutches;  Cams;  Springs;  Bolts,  Nuts  and  Screws; 
Wire  and  Sheet  Metal  Gages;  Hydraulics  and  Hy- 
draulic Machinery;  Pipe  and  Pipe  Joints;  Minor 
.Machine  Parts;  Press  and  Running  Fits;  Balanc- 
ing Machine  Parts;  Miscellaneous  Mechanisms;  Per- 
formance and  Power  Requirements  of  Tools;  Cast 
Iron;  Steel;  Alloys;  Steam  Boilers;  The  Steam 
Engine;  The  Gas  Engine;  Compressed  Air;  Me- 
chanics; Strength  of  Machine  Parts;  Weights  and 
Measures;  Mathematical  Tables.  The  author's  plan 
is  to  constantly  revise  the  work,  keeping  it  up  to 
date  by  introducing  new  articles  and  excluding  old 
uiatter   pertaining   to  obsolete   practice. 

NEW  CATALOGUES  AND 
CIRCULARS 

Eugene  Dietzgen  Co.,  218  E.  23rd  St.,  New  York 
City.  Circular  of  the  Dietzgen  electric  blueprinting 
machine. 

Eockwood  Sprinkler  Co.,  Worcester,  Mass.  Cir- 
cular of  the  Rockwood  pressed  steel  union  with 
bronze   seats. 

Terrell  Equipment  Co.,  Grand  Rapids,  Mich. 
Circular  of  steel  lockers,  wardrobes,  cupboards, 
shelving,    etc. 

New  Departure  Mfg.  Co.  (Hartford  Division), 
Hartford,  Conn.  Catalogue  of  "New  Departure" 
ball   bearing   shaft   hangers. 

Fort  Wayne  Electric  Works  of  General  Electric 
Co.,  Fort  Wayne  Ind.  Instruction  Book  3056  on 
Type  A   Form   A   oil    transformers. 


Sprague  Elootrlo  Worki  of  Oeneral  Eleotrlo  Co., 
.VJ7  Wtl  VVcKt  34th  St.,  New  York  City,  Bulle 
tin    'J47    on    round    type    direct  current    motors. 

Rich  Tool  Co.,  Chlcngo,  111.  Catalogue  No.  l.^ 
of  high  Hjieed  twist  drills,  reamers,  track  bits,  flat 
drills,  liondlng  drills,  drill  chucks,  reamer  chucks 
and    rlv<t    HctH. 

W.  S,  Rockwell  Co,,  150  Church  St.,  New  York 
City.  Catalogue  No,  20  of  Rockwell  furnaces,  11- 
lUHlratlng  a  large  variety  of  fumnces  adapted  to 
all    claHHCH   of   service. 

Botts  Machine  Co.,  Wilmington,  Del.  Catalogue 
of  standard  metal  planing  machines  ranging  In  size 
from  .•«)  by  30  inches  to  ITiO  by  144  inches,  frog 
ami   switch   planers,   nicesKorles,   etc. 

Wiley  &  Russell  Mfg.  Co.,  Greenneld,  Mass, 
Pamphlet  entitled  "The  Tale  of  the  Lightning  Tap" 
describing  features  of  tap  construction  of  Interest 
lo  users  of  scrc'w  (lireading  tools. 

Mosta  Machine  Co,,  Pittsburg,  Pa.  Bulletin  K 
of  gears  and  rolling  mill  pinions,  machine  molded. 
A  chart  Is  Included  for  determining  tho  safe  loads 
for    molded    gears   and    pinions   of   cast   steel. 

Putnam  Machine  Co.,  Fltchburg,  Mass.  (Man- 
nini,'.  Maxwell  &  Moore,  Inc..  New  York  City, 
general  sales  agents.)  Circular  of  the  I'nlnani 
heavy   pattern   42-lnch   coach  and   truck  wheel  lathe. 

Fort  Wayne  Electric  Works  of  General  Electric 
Co.,  Fort  Wayne,  Ind.  Bulletins  1145  on  Type 
ML  three-bearing  belted  direct-current  gener- 
ators with  balance  wheels,  and  1147  on  Fort 
Wayne   transformers.    Type  A. 

Kales-Haskel  Co.,  Detroit,  Mich.  Circular  of 
special  washers,  pipe  and  wire  clips,  card  holders, 
ratchet  sectors,  liners  and  shims,  windshield  binge 
disks,  screw  machine  products,  etc.,  chlelly  for 
automobile   manufacturers. 

Corbin  Cabinet  Lock  Co.,  New  Britain,  Conn. 
Circular  of  the  Corbin  safety  guard  for  presses 
and  drops,  providing  an  absolute  preventative  of 
injury  to  workmen  without  Interfering  with  free- 
dom of  movement  or  the  usual  motion  of  hands  and 
arms. 

Herman  Bacharach,  14  Wood  St.,  Pittsburg,  Pa. 
Pamphlet  describing  the  Maihak  indicator  with 
Hottscher's  power  counter.  This  apparatus  ren- 
ders it  possible  to  ascertain  Instantaneously  the 
mean  Indicated  horsepower  of  steam  and  gas  en- 
gines. 

American  Tool  Works  Co.,  Cincinnati,  Ohio. 
Circular  of  the  "American"  radial  drilling  ma- 
chine built  in  2,  2%.  3,  3%,  4,  5,  6  and  7-foot 
sizes,  plain;  5,  6  and  7-foot  sizes,  full  universal. 
The  circular  also  contains  data  on  drilling  per- 
formed by  the  various  sizes  of  the  drills. 

IngersoU-Eand  Co.,  11  Broadway,  New  York 
City.  Bulletin  No.  8107  on  "Little  David"  pneu- 
matic drills.  This  machine  is  of  the  piston  type, 
having  four  single-acting  pistons  connected  to  a 
crankshaft  by  connecting  rods.  The  connecting- 
rods   are   fitted   with   Hyatt   roller   bearings. 

Wheelock,  Lovejoy  &  Co.,  23  Cliff  St.,  New  York 
City.  Catalogue  of  "Blue  Chip"  high-speed  steel 
and  high-grade  tool  steels  made  by  the  Firth- 
Sterling  Steel  Co.,  McKeesport,  Pa.  The  cata- 
logue contains  valuable  information  for  all  steel 
users,  with  illustrations  of  hardening  room  equip- 
ment,   etc. 

National  Tube  Co.,  Frlck  BIdg..  Pittsburg,  Pa. 
Safety  calendar  for  191314  illustrating  in  color 
a  safety  principle  to  be  observed  when  crossing 
railroad  tracks.  Each  page  of  the  calendar  bears 
a  safety  motto  useful  to  superintendent,  foreman 
and  workman  in  shops,  mills  and  factories.  The 
motto    of    the    calendar    is    "Safety    Always." 

Wells  Bros.  Co.,  Greenfield.  Mass.  Catalogue  of 
the  Wells  self-opening  threading  dies,  made  In 
eight  sizes  ranging  from  14  inch  to  3  inches  ca- 
pacity inclusive.  The  proper  shapes  of  thread 
chasers  for  various  metals  are  shown,  and  the 
construction  details,  making  a  catalogue  of  unusual 
interest    to    users    of    thread-cutting    tools. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N,  J. 
Free  to  engineers,  a  limited  number  of  booklets 
dealing  with  steam  traps,  unions  for  steam  pipes, 
feeding  graphite  for  lubricating  purposes,  etc.  The 
booklets  are  treatises  prepared  by  the  well-known 
writer,  W.  H,  Wakenian,  who  has  contributed 
many  articles  on  power  engineering  to  the  technical 
press. 

Dodge  Mfg.  Co.,  Mishawaka,  Ind.  Catalogue 
lOCA-14  of  power  transmission  machinery,  fur- 
nishing in  condensed  form  Information  and  price 
list  of  standard  appliances  embraced  in  the  Dodge 
line.  This  condensed  catalogue  is  offered  as  a 
niore  convenient  form  for  ordinary  uses  than  the 
company's  complete  catalogue  containing  about  600 
pages. 

McCrosky  Reamer  Co.,  Meadville,  Pa.  Cata- 
logue of  adjustable  reamers,  "Wizard"  quick 
change  chucks  and  collets,  "Wizard"  variable 
speed  and  reversing  attachment  for  drilling  ma- 
chines, McCrosky  expanding  mandrels,  "Search- 
light" universal  lamp  brackets,  "Nevastop"  com- 
bination faceplate  and  dogs  for  facilitating  rapid 
lathe  work,  etc. 

Wanderer  Works,  Schoenau  near  Chemnitz,  Ger- 
many. Catalogue  of  "Wanderer"  milling  machines 
of  the  knee,  vertical  spindle  and  planer  types; 
automatic  gear  cutting  machines;  tool  grinding  ma- 
cliines;  automatic  dividing  and  engraving  ma- 
chines; tool  accessories,  etc.  The  catalogue  Is 
printed  in  English  and  Illustrates  a  variety  of  in- 
teresting  machine   tools. 

Ingersoll-Rand  Co.,  11  Broadway,  N.  Y.  Pamph- 
let on  steam,  belt-driven  and  electric  motor- 
driven  air  compressors  Type  10.  The  pamphlet  Is 
unique  In  its  typographical  makeup,  the  text  being 
a    reproduction    of    typewriting    with    "thumb-nail" 
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ADJUSTABLE  AND  MULTI-CUTTING  TURNING  TOOLS 


DESIGN  AND  APPLICATION  FOR  THE  TURRET  LATHE  AND  BORING  MILL 


BY  ALBERT  A.  DOWD* 


THE  cost  of  tool  equipment  for  the  manufacture  of  inter- 
changeable work  is  an  item  which  should  be  propor- 
tionate to  the  number  of  pieces  to  be  machined.  The 
saving  in  time  which  can  be  made  by  the  use  of  special  tools 
should  also  be  carefully  considered,  as  there  are  many  cases 
where  special  equipments  are  designed  for  work  which  could 


END  VIEW  SHOWING   CUT-OFF  SLIDE   REST 


Tig.  1.     Special   Multiturning   Tool   for   Bar   Work 

be  handled  to  advantage  by  the  judicious  use  of  standard  tools. 
In  order  to  obtain  the  greatest  possible  production  from  their 
machines,  there  have  been  instances  where  machine  tool 
builders  have  sold  tool  equipments  of  expensive  design,  when 
a  standard  equipment  would  have  done  the  work  very  nearly 
as  well.  Undoubtedly  there  was  some  gain  in  production,  but 
it  is  doubtful  whether  the  saving  in  time  would  pay  for  the 
special  tools.  The  upkeep  of  special  tools  is  also  a  factor 
which  must  be  taken  into  consideration.  It  is  interesting  to 
note  that  the  present  aim  of  machine  tool  builders  is  to  so 
design  standard  tool  equipments  that  they  can  be  adapted 
readily  to  a  great  variety  of  working  conditions.  A  great 
deal  of  time  is  spent  by  manufacturers  in  devising  and  ex- 
perimenting with  various  tools  in  order  to  perfect  them  to 
such  an  extent  that  they  will  conform  to  these  conditions. 

The  rapid  growth  of  the  automobile  industry  in  the  past 
ten  years  is  largely  responsible  for  the  broader  development 
of  our  machine  tools.  The  enormous  quantities  of  inter- 
changeable parts  which  are  required  in  this  industry  and  the 
manufacturers'  desire  for  increased  production  have  brought 
into  existence  a  great  variety  of  multi-cutting  tools.  Tools 
of  this  kind  may  be  designed  for  a  variety  of  uses,  and  tool- 
holders  capable  of  containing  several  tools  can  also  be  de- 
signed to  handle  a  considerable  range  of  work. 

Adjustable  tools  and  those  having  cutters  for  turning  sev- 
eral diameters  are  sometimes  combined  with  boring-bars, 
drills,  or  cutter  heads,  these  being  applied  to  some  one  of 


the  various  types  of  turret  lathes.  They  are  also  occasion- 
ally designed  for  use  on  a  vertical  boring  mill. 

When  used  on  the  turret  lathe,  the  cut-off  slide  is  fre- 
quently equipped  with  a  gang  of  tools  so  that  the  opera- 
tions of  turning,  boring  and  facing  can  be  carried  on  at  the 
same  time.  Quite  frequently  the  tools  are  so  arranged  that 
from  nine  to  twelve  are  working  at  the  same  time,  with 
the  result  that  there  is  a  considerable  gain  in  production. 
There  are  a  great  many  varieties  of  so-called  "box-tools"  on  the 
market,  and  these  are  principally  used  for  bar  work  on  tur- 
ret lathes  or  screw  machines  having  a  collet  mechanism. 
Tools  of  this  type  are  usually  a  part  of  the  standard  equip- 
ment furnished  with  screw  machines  adapted  to  bar  work, 
and  they  will  not  be  discussed  in  the  present  article. 

The  design  of  multi-cutting  turning  tools  for  castings  and 
forgings  which  have  several  diameters  to  be  machined,  Is  a 
subject  well  worth  considering,  for  It  is  safe  to  say  that 
nearly  any  manufacturer  who  uses  horizontal  or  vertical  tur- 
ret lathes  can  greatly  Increase  the  productive  efficiency  of 
his  machines  by  the  judicious  use  of  multi-cutting  tools.  The 
several  designs  of  turning  tools  illustrated  in  this  article  have 
been  built  for  various  purposes,  and  a  careful  study  of  the 
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Fig.    2.     Multiple    Tool-holder   for   the   Turntable    Type    of   Lathe 

types  shown  may  be  of  assistance  in  suggesting  methods 
which  can  be  used  to  perform  some  piece  of  work  requiring 
tools  of  a  similar  kind.  Some  of  the  important  points  in  the 
design  of  tools  of  this  nature  are  given  herewith. 

General  Points  in  Desig'n 

1.  Rigidity:  Avoid  overhang  as  much  as  possible  unless 
some  sort  of  outboard  support  can  be  used.  Pilot  the  tool 
if  practicable. 

2.  Arrangement  of  tools:  They  should  be  perpendicular 
to  the  plane  in  which  the  turret  rotates  when  indexing,  be- 
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cnuso  viulatloiiH  In  (llamctcrH  arv.  Ichh  likely  to  lake  placi' 
wluMi  tools  lire  arranged  In  IIiIh  way.  Unoiiual  IndcxInK  of 
the  turret  has  very  Utile  elTect  on  th(>  radial  position  of  llie 
tools  under  these  conditions,  ho  that  sizes  t;an  bo  held  much 
closer  than  If  they  are  placed  In  a  piano  paralli'l  to  the  turret 
rotation.  Us(>  standard  roctanRular  stock  for  the  cuttinR 
tools  so  that  the  npkeei)  will  be  Inexpensive  and  reforKlriK 
be  avoided. 

3.  Try  to  make  tlic  block  containing  the  tools  removable 
so  that  it  can  be  replaced  easily  by  another  bIo(;k  with  tools 
arranged   differently   to   handio   other  work. 

4.  Make   the  tool-block  adjustable  if  possible. 

5.  Back  up  the  tools  with  adjusting  screws. 

6.  See  that  provision  is  made  so  that  cutting  lubricant  can 
be  directed  on  the  faces  of  the  tools  when  forgings  or  steel 
castings  are  to  be  machined. 

7.  Arrange  the  tool-block  In  such  a  way  that  the  thrust  of 
the  cut  does  not  come  against  it;  It  is  much  better  to  have 
the  thrust  come  on  the  body  of  the  tool. 

Multi-turning-  Tool  for  Electric  Motor  Shafts 
One  example  shown  in  Fig.  1  is  given  of  a  multi-turning 
tool  for  bar  work.     This  tool  was  designed  for  use  on  the 


Fig.    3.     Multiple    Tool-holder   for    machining   Automobile    Hubs 

electric  motor  shaft  shown  at  A  In  the  illustration.  The  work 
was  handled  in  short  lengths  although  the  stock  is  a  regular 
commercial  product.  Roughing  and  finishing  operations 
were  performed  with  the  same  type  of  tool.  The  work  was 
held  in  collet  jaws.  Something  like  twenty  varieties  of 
shafts  having  different  diameters  and  shoulder  lengths  were 
handled  by  these  tools. 

A  Pratt  &  Whitney  turret  lathe  with  collet  mechanism  was 
used  for  this  work;  as  this  type  of  machine  has  a  turret  with 
dovetail  faces,  the  body  of  the  tool  O  was  arranged  to  fit  the 
dovetail  and  the  gib  8  held  it  in  place.  The  cut-off  slide  was 
planed  off  at  the  center  and  the  hardened  steel  block  F  was 
secured  to  it.  It  will  be  noted  that  this  block  acts  as  a  sup- 
port for  the  tool,  and  the  tongue  assists  in  preventing  lateral 
movement.  The  cast-iron  block  Q  is  fastened  to  the  body  of 
the  tool  and  it  is  dovetailed  at  U  to  receive  the  tool-slide  P. 
This  is  of  steel  and  it  is  T-slotted  so  that  standard  toolposts 
0  can  be  used.  It  will  be  seen  that  the  tools  C.  D,  and  E  are 
held  in  such  a  way  that  they  can  be  adjusted  readily  both  for 
different  diameters  and  for  shoulders  of  varying  lengths.  The 
slide  is  screw  controlled  and  is  operated  by  the  handle  T. 
A  positive  adjustable  stop  is  provided  by  the  check-nuts  V. 
The  back-rests  /  are  of  tool  steel  and  are  contained  in  the 
brackets  H.     The  screws  K,  L,  and  N,  are  used  for  binding 


and  adjusting,  while  those  at  M  pass  down  through  slots  In 
tlio  body  of  tlif>  tool  and  permit  adjustment  of  the  back-rests 
In  !i  longitudinal  direction. 

Toinls  worthy  of  notice  in  tills  tool  arc  the  method  of 
supporting  the  l)ody  by  moans  of  the  block  on  the  cut-off 
slide,  the  flexibility  of  the  tool  adjustments,  and  the  ease  with 
which  any  tool  may  be  replaced  if  broken  or  used  up.     The 


Fig.    4. 


Adjustable    Turning    Tool    for    finishing    the    Outside 
of    Short    Bushings 


tools  are   of  standard  section   and   therefore  require   no   ma- 
chining except  cutting  off  and  grinding. 

Multiple  Tool-holder  for  the  Turntable  Type  of  Lathe 
The  bronze  nut  shown  at  A  in  Fig.  2  is  an  example  of  a 
piece  of  work  which  is  to  be  drilled  and  turned  on  two 
diameters  at  the  same  time.  There  were  six  pieces  of  this 
kind  varying  slightly  in  size,  which  had  to  be  machined  in 
lots  of  twenty-five.  Two  tool-holders  were  used  to  do  the 
work,  one  tool  being  arranged  as  shown  in  the  illustration. 


Machitterij 


Fig.  6.     Boring-bars    for    turning    Concentric    Packing    Rings 

while  the  other  contained  a  boring  tool  in  place  of  the  drill 
B.  The  holder  L  was  made  of  cast  steel  and  was  T-slotted  in 
two  places  at  F,  so  that  tool-holders  E  of  the  standard  type 
could  be  used.  These  carry  the  tools  C  and  D,  and  attention 
is  called  to  the  way  in  which  two  posts  are  used   for  each 
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tool  to  insure  the  niaxiinum  riRidity.  The  body  of  the  holder 
is  fastened  to  the  turret  face  by  tlie  screws  A',  and  is  tongued 
on  its  under  side  to  tit  the  slot.  A  seini-eylindrical  boss  M 
contains  the  split  bushing  O  which  holds  the  drill  li.  Two 
screws  //  are  employed  to  clamp  the  bushing.  This  holder 
is  simple,  easily  made  and  quite  adaptable  for  work  within 
its  capacity.  There  are  likely  to  be  slight  variations  in  the 
diameters  turned  due  to  imperfect  indexing  of  the  turret,  but 
for  general  commercial  work  these  usually  are  not  great 
enough  to  cause  any  serious  trouble. 

Multiple  Tool-holder  for  an  Automobile  Hub 
The  piece  of  work  shown  at  A  in  Fig.  3  is  an  automobile 
hub,  and  the  tool-holder  is  arranged  so  that  the  operations  of 
turning  and  boring  can  be  carried  on  simultaneously  with 
the  facing.  The  tools  L.  M  and  N  are  secured  in  a  special 
block  on  the  cut-off  slide.  The  tool-holder  B  is  of  cast  iron 
and  well  ribbed;  it  fits  the  dovetailed  face  of  the  turret,  being 
secured  in  position  by  the  screws  (;  and  the  gib  F.  The  turn- 
ing tools  D  and  /•;  are  mounted  vertically,  and  the  steel  cap- 
plate  C  contains  the  necessary  holding  screws.  The  boring- 
bar  H  is  piloted  in  a  chuck  bushing  at  its  forward  end  and 
contains  the  tool  J,  which  stands  in  a  vertical  plane  like  the 


ytachinerij 


Fig.    6.     Piloted   Multiple   Turning   Tool  for    Gear   Blanks 

turning  tools.  The  shank  of  the  bar  K  is  secured  by  the  tur- 
ret binding  screw  and  an  additional  set-screw  in  the  holder 
itself.  A  tool  of  this  type  will  produce  more  accurate  work 
than  the  type  shown  in  the  preceding  illustration,  on  ac- 
count of  the  position  of  the  cutting  tools  with  reference  to 
the  turret  Indexing.  A  feature  of  some  importance  is  the 
piloting  of  the  boring-bar,  as  this  assists  in  the  prevention  of 
vibration.  Care  should  be  taken  in  the  design  of  tool-holders 
of  this  type,  that  the  overhang  from  the  turret  face  is  not  too 
great,  for  if  this  is  excessive,  a  certain  amount  of  chatter  is 
inevitable. 

Adjustable  Turning-  Tool  for  Short  Bushings 
A  number  of  short  bushings  such  as  that  shown  at  .4  in  Fig. 
4  were  to  be  refinished  on  the  outside.  The  bushings  were 
of  various  diameters  ranging  from  2\\  to  4  inches,  while  the 
lengths  varied  from  II/2  to  3  inches.  The  pieces  were  held 
on  arbors  B.  in  collet  jaws  G.  A  split  sleeve  D  was  expanded 
inside  the  work  by  the  action  of  collar  E  and  nut  F.  The 
body  of  the  tool  G  was  secured  to  the  dovetailed  face  of  the 
turret  by  gib  H.  The  tool-slide  J  is  a  steel  casting  dove- 
tailed at  P  and  fitted  with  an  adjustable  taper  gib  to  take  up 
the  wear.  The  cutting  tool  K  is  placed  in  a  slot  in  the  slide 
and  is  secured  by  the  screws  shown.     The  screw  L  is  jour- 


naled  in  a  lug  at  the  upper  end  of  the  slide  and  enters  a  steel 
nut  M  in  the  body  of  the  tool.  Radial  adjustment  Is  ob- 
tained through  this  screw  by  means  of  the  handwheel  ,V. 
The  rim  of  the  wheel  is  graduated  and  the  pointer  O  per- 
mits accurate  readings  to  be  made.  This  tool  is  very  good 
Indeed  for  light  work,  and  accurate  results  can  be  obtained 
by  its  use.  When  two  tools  are  used,  a  tie-rod  Q  assists  in 
making  the  combination  more  rigid. 

Holder  for  Adjustable  Boring-  and  TurnlnK'-bars 
The  work  shown  at  A  in  Fig.  5  is  a  cast-iron  pot  from 
which  concentric  packing  rings  are  to  be  cut,  and  th-?  boring 
and  turning  are  done  at  the  same  time.  Two  cast-iron  holders 
N  are  tongued  at  0  and  secured  to  opposite  sides  of  the  tur 
ret  by  the  screws  P.  The  turning-  and  boring-bars  B  and  C 
pass  through  the  holders  and  extend  entirely  across  the  tur- 
ret. The  boring-bar  C  is  of  the  same  diameter  along  its  en- 
tire length,  and  it  is  secured  in  the  holders  by  shoe  binders 
similar  to  that  shown  at  //  but  located  in  the  sides  of  the 
holders.  The  boring  tools  /•;  are  of  rectangular  section  and 
secured  by  set-screws  in  the  slots  at  the  ends  of  the  bar. 
The  screws  F  and  G  help  to  stiffen  the  ends  of  the  bars  where 
they  are  slotted.     The  upper  or  turning-bar  is  made  in  two 
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Fig.   7.     Double-end  Piloted  Turning  Tool  for   Pistons 

sections  K  and  M  so  that  the  tools  may  be  swung  radially  to 
bring  them  into  their  proper  position  when  the  turret  is  set 
off  center  for  turning  larger  diameters.  The  end  of  one  bar 
is  turned  down  at  L  to  fit  the  hole  in  the  other  bar  and  the 
screws  Q  make  a  firm  joint.  A  set  of  bars  and  holders  of  this 
kind  is  a  very  useful  adjunct  to  a  turret  lathe  equipment,  and 
it  may  be  adapted  to  a  variety  of  uses.  The  double  tie  fea- 
ture across  the  turret  gives  exceptional   rigidity. 

Piloted  Multiple  Turning-  Tool  for  Steel  Gear  Blanks 
The  automobile  jack-shaft  gear  blank  shown  at  A  in  Fig.  6 
is  of  alloy  steel  and  it  is  hold  in  special  chuck  jaws  so  that 
it  can  be  drilled,  turned  and  faced  sinuillaneously.  A  special 
tool-block  on  the  cut-off  slide  performs  the  latter  operation, 
while  the  turning  and  drilling  tools  are  carried  by  the  turret. 
The  body  of  the  turning  tool  V  is  made  of  cast  iron  and  is 
fastened  to  the  dovetail  turret  face  by  the  gib  shown  at  U. 
The  tool-block  A"  is  of  steel  and  is  slotted  to  receive  tools  M 
and  N.  An  oil  groove  is  cut  at  L  along  the  top  of  the  block 
and  it  is  supplied  with  oil  from  the  special  piping  system 
shown.  The  pipe  S  leads  to  the  distributing  collar  T  which, 
in  turn,  is  connected  with  the  cutting  lubricant  piping  system 
on  the  machine.  The  slots  in  the  tool-block  are  of  sufficient 
width  to  permit  an  ample  supply  of  fluid  to  run  down  and 
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ruach  tliu  cutting  ends  of  the  tools,  thus  anslstlnK  greatly 
In  prolongliiK  the  life  of  the  tools  and  also  allowing  higher 
cutting  speeds.  The  oil-drill  Q  Is  held  In  a  steel  supporting 
bushing  I'  which  fits  the  body  of  the  tool-holder.  It  Is  sup- 
plied with  lubricant  thro\igh  the  hole  H  which  is  connected 
to  the  piping  system.  The  steel  pilot  O  is  shouldered  at  II 
and  Is  forced  Into  the  body  of  the  holder.  The  small  hole  J 
Is  put  in  so  that  air  pressure  will  not  be  generated  when  the 
pilot  Is  pressed  Into  place,  as  this  would  tend  to  deceive  the 
fitter  by  making  him  think  he  had  a  good  fit  when,  in  reality, 
it  was  compressed  air  that  made  the  pilot  hard  to  force  In. 
I  have  seen  pilots  fitted  so  that  they  were  apparently  all 
right  at  the  time  when  the  work  was  done,  and  yet  when  the 
time  came  for  the  tools  to  be  used,  it  was  found  that  they 
were  loose  enougli  to  cause  trouble.  The  air  hole  will  pre- 
vent trouble  of  this  kind. 

A  special  bracket  is  shown  at  B  and  it  is  screwed  to  the 
spindle  cap  by  the  screws  U  and  D.  The  bronze  bushing  /•' 
receives  the  end  of  pilot  G.  and  it  is  clamped  by  the  binding 
screws  E.  This  method  of  supporting  a  turning  tool  is  very 
successful  and  assists  greatly  in  permitting  heavy  cutting 
without  chatter.  Another  feature  of  this  tool  is  the  manner 
in  which  oil  is  conveyed  to  the  cutting  tools.  Attention  Is 
also  called  to  the  position  of  the  tool-block,  this  being  at  the 
rear  of  the  body  so  that  the  thrust  of  the  cut  is  brought 
directly  against  the  heavier  part  of  the  casting.  The  method 
of  mounting  the  tools  is  also  a  little  out  of  the  ordinary,  in 
that  the  block  and  tools  form  a  unit  which  can  readily  be 
removed,  permitting  the  substitution  of  another  block  with 
tools  arranged  differently,  to  handle  other  work  requiring 
different  spacing.  Two  turning  tools  on  opposite  sides  of  the 
turret  were  used  for  this  particular  piece,  one  being  used 
for  roughing  and  the  other  for  finishing. 

Double-end  Piloted  Turning:  Tool  for  Pistons 

The  piston  A  shown  in  Fig.  7  is  held  by  the  inside  on  a 
special  expanding  pin  chuck  B.  The  arrangement  of  tools 
is  that  recommended  by  the  Pratt  &  Whitney  Co.,  for  turn- 


Fig.  8.     Piston   Turning   Tool   having   Adjustatlo   Tool-block 

ing  automobile  pistons  on  their  horizontal  turret  lathe. 


The 


turning  tool-holder  C  is  of  cast  iron  and  is  double  ended, 
reaching  entirely  across  the  turret,  and  the  two  ends  are 
exactly  the  same.  The  body  or  arm  is  of  U-section  and  it  is 
cored  out  at  the  center  so  that  the  turret  binder-lever  can 
pass  through  it,  as  shown  at  G.  A  careful  fit  is  made  on  the 
dovetail  at  D,  and  two  special  bolts  F  pass  down  through  the 
body   of  the  tool   and   pull   up   the  gib   E  against   the  lower 


dovetail,  thus  clamping  the  tool  securely.  The  tool  J  Is  backed 
up  by  the  collar-lioad  screw  //  and  is  secured  by  means  of  two 
Kcrews.  The  steel  pilot  A'  IltB  the  bushing  E  in  the  spindle 
cup  bracket  A/,  as  in  a  previous  instance.  It  will  bo  noted 
that  an  air  hole  O  is  provided  where  the  shank  /'  enters  the 
end  of  the  tool  body.  In  connection  with  the  turning  tools  a 
special  block  on  the  cut-off  slide  is  used  to  cut  the  ring 
groove   in    the   piston.     This   block    and   tools   are   shown   at 


Fig.  9.     Multiple    Turning    Tool    equipped    with    Pilot    and 
Roller   Back-rest 

R  and  Q  in  the  upper  view.     This  style  of  equipment  is  very 
well   known   and  has  given   universal   satisfaction. 

Piston  Turning-  Tool  having  Adjustable  Tool-block 
A  development  of  the  preceding  tool  is  shown  in  Fig.  8.  It 
will  be  noted  that  although  the  general  construction  is  about 
the  same,  in  this  instance  the  tool-block  is  made  separate  so 
that  other  blocks  may  be  substituted  having  more  than  one 
tool.  Considerable  adjustment  is  also  permissible  by  means 
oi  slots  shown  at  D.  It  is  obvious  that  this  method  of  con- 
struction requires  the  tool-block  B  to  be  of  steel  and  somewhat 
heavy,  so  that  it  will  properly  resist  the  thrust  of  the  cut. 
The  screws  which  hold  the  block  in  position  must  also  be  of 
ample  size.  As  this  particular  tool  was  designed  for  use  in 
turning  and  boring  ring  pots,  in  addition  to  piston  work,  the 
boss  E  was  supplied  and  bored  at  F  to  receive  a  boring-bar. 

Special  Multiple  Turning:  Tool  with  Roller  Back-rest 
In  a  great  many  instances  the  design  of  an  automobile 
piston  is  such  that  it  is  permissible  to  center  the  solid  end, 
and  this  gives  a  chance  to  support  the  end  by  a  conical  rest. 
While  the  ring  grooves  are  being  cut  some  support  is  essential, 
and  in  the  case  of  the  piston  shown  in  Fig.  9  the  use  of  roller 
supports  in  place  of  a  center  rest  was  found  necessary  for 
the  reason  that  centering  was  not  permitted.  The  piston  A 
is  held  on  the  special  chuck  B  and  the  two  tools  E  and  F 
are  held  in  a  double-end  tool-holder.  Adjustment  is  obtained 
by  means  of  the  collar-head  screws  H  and  G.  The  turning 
tool  body  C  fits  the  turret  dovetail  at  D  and  it  is  clamped,  as 
previously  stated.  The  end  of  the  pilot  K  is  cut  away  on  its 
under  side  in  order  to  clear  the  gear  guard  L.  The  steel  sup- 
ports 0  are  backed  up  by  the  screws  Q,  which  are  also  used 
for  adjusting  purposes.  The  hardened  and  ground  steel  rollers 
P  are  hung  on  the  pins  S.  (See  detail  view.)  A  special  tool- 
block  M  contains  the  grooving  tools  A^.  This  equipment  also 
was  very  successful. 
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Adjustable  Piloted  TurnitiR  Tool  for  Large  Diameters 
A  somewhat  different  typo  of  tool  Is  shown  in  Fig.  10,  this 
being  adjustable  for  various  diameters  from  the  12-inch  casting 
A  down  to  a  diameter  of  6  inches  or  a  trifle  under  that  size 
if  necessary.  This  tool  was  rather  heavy  and  cumbersome 
and  not  entirely  successful  on  heavy  cuts.  On  the  lighter 
variety  of  work,  however,  it  proved  satisfactory  and  adapt- 
able. Two  tools  were  used  on  opposite  sides  of  the  turret; 
the  flat  steel  tie-bar  L  helped  to  prevent  sagging. 

The  body  of  the  holder  B  is  of  cast  iron  cored  out  so  that 
the  walls  are  Y2  inch  section,  and  it  Is  tongued  along  its 
lower  face  to  fit  the  turret  at  M.  The  forward  end  holds  the 
steel  pilot  C,  which  is  supported  and  guided  by  the  bushing  D. 
The  bracket  E  is  fastened  to  the  head  of  the  machine  by  the 
screws  F,  thus  insuring  a  rigid  support  for  the  end  of  the 
pilot.  The  tool-slide  N  contains  the  tool  O  and  it  is  securely 
gibbcd  by  the  two  steel  straps  P.  A  taper  gib  (not  shown) 
provides  adjustment  for  wear  on  the  sides.  The  bracket  K 
is  screwed  to  the  top  of  the  tool  body  and  journals  the  oper- 
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Tig.   10.     Adjustable    Piloted    Turning    Tool    for    Large    Work 

ating  screw  H.  A  graduated  collar  permits  accurate  settings 
to  be  made  without  trouble.  A  bronze  nut  in  the  body  of 
the  slide  at  J  receives  the  operating  screw. 

Multiple  Turning  Tool  for  the  Vertical  Turret  Lathe 

The  vertical  turret  lathe  is  less  frequently  supplied  with 
multiple  tools  than  the  horizontal  type  of  machine,  for  the 
reason  that  the  regular  equipment  supplied  by  the  manu- 
facturers is  adapted  to  a  wide  range  of  conditions  without 
very  much  special  tooling,  and,  in  addition,  the  class  of 
work  for  which  this  machine  is  more  likely  to  be  used  is  of 
such  a  nature  that  multiple  turning  tools  are  less  likely  to  be 
required.  There  are  instances,  however,  when  a  considerable 
increase  in  production  may  be  made  by  the  use  of  the  multi- 
ple type  of  tools.  Take  for  example  the  special  gear  shown 
at  A  in  Fig.  11.  This  piece  of  work  is  held  by  the  inside  of 
the  rim  in  special  jaws,  and  the  tools  in  the  side-head  turret 
are  used  to  face  and  turn  the  gear  portion  while  the  special 
multiple  tools  are  at  work  on  the  hub.  Before  the  operation 
illustrated  takes  place,  the  work  has  been  bored,  reamed  and 
faced  on  the  other  side. 

The  body  of  the  tool  H  is  of  cast  iron  and  it  is  fastened 
to  the  turret  face  by  the  screws  J,  while  the  plug  K  centers 
it  in  the  turret  hole.  The  turning  tools  E  and  F  are  secured 
In  the  slots  and  a  steel  cover-plate  O  gives  support  for  the 


set-screws  which  hold  the  tools  in  place.  A  steel  shank  B  has 
a  revolving  roll  C  fastened  to  its  lower  end  by  the  shouldered 
screw  D;  this  roll  acts  as  a  pilot  in  the  finished  hole.  The 
construction  of  this  device  Is  simple  and  the  results  obtained 
by  its  use  are  excellent. 

Piloted  Multiple  TurnlnK^  Tool  for  Triple  Gear  Blank; 
A  radical  departure  from  regular  methods  Is  shown  in  Fig. 
12.     The  work  A  for  which  the  equipment  was  designed  Is  a 
cast-iron  triple  gear  blank.     Attention  is  called  to  the  fact 
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Fig.   11.     Multiple  Turning  Tool  for  Vertical  Turret  Lathe 

that  in  this  illustration  the  side-head  is  shown  in  a  false 
position  in  order  to  show  the  cutting  action  more  clearly. 
The  body  H  of  the  multiple  turning  tool  is  fitted  to  the  tur- 
ret and  held  in  position  by  the  screws  C.  A  steel  bushing  O 
acts  as  an  outboard  support  for  the  tool,  and  it  is  a  sliding 
fit  on  the  pilot  P  which  is  shouldered  In  the  supporting 
bracket  N.  This  bracket  is  heavily  ribbed  and  is  fastened  to 
the  bed  of  the  machine.  The  adjustable  washers  at  M  are 
used  to  align  the  bracket  properly.  A  tool-block  D  contains 
the  two  turning  tools  E  and  F,  and  the  boring-bar  K  is  held 
in  the  hub  J.     The  arrangement  of  the  side-head,  in  this  in- 


NOTE: 

SIDE-HEAD  IS  SHOWN 
BO  DEGREES  FROM  ITS 
ACTUAL  POSITION 


Tig.   12.     Piloted    Multiple    Turning   Tool   for    Triplo    Gear    Blank 

stance,  is  a  little  out  of  the  ordinary.  A  special  tool-block 
0  contains  the  two  facing  tools  R  and  S,  and  these  work  simul- 
taneously with  the  turning  tools,  thereby  making  production 
very  rapid. 

Multiple  Toolpost  Turret  for  the  Side-head 
The  cone  pulley  shown  at  A   in  Fig.   13  was  machined   in 
one  setting.    The  casting  was  held  by  the  inside  of  the  lower 
or   largest  step  of  the  cone  and   a   driver    (not  shown)    was 
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placed  against  tlio  Interior  ribbing,  us  the  Jaws  were  not  siil 
flclont  to  hold  the  work  securely  against  the  cutting  action 
of  the  four  turning  tools.  A  special  sldc-hoad  turret  tool- 
holder  was  designed  for  this  piece  of  work,  and  the  facing 
and  turning  tools  D,  E,  F,  and  O  were  hold  In  It  as  shown 
In  the  Illustration.  One  set  of  tools  was  used  for  roughing 
and  a  duplicate  set  on  the  other  side  of  the  turret  post  was 
used  for  finishing.  The  entire  group  of  tools  i)ivoted  on  the 
stud  II.  While  these  cutters  were  operating  on  the  outside 
of  the  pulley,  the  boring-bar  B  (held  in  the  main  head  turret 
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Fig.   13.     Multiple  Toolpost  Turret   for  the  Side-head 

and  driven  by  the  pin  C)  was  slowly  boring  out  the  hole.  A 
forming  plate  was  used  to  give  the  desired  crown  to  the  steps. 
The  production  could  have  been  improved  if  a  special  turning 
tool  had  been  used  in  the  main  head  for  turning  the  four 
steps  of  the  cone,  and  the  side-head  used  for  facing  only. 
These  operations  could  have  taken  place  at  the  same  time,  and 
the  speeds  would  have  been  more  nearly  correct.  The  boring 
could  have  been  done  at  a  higher  rate  of  speed.    However,  the 


Fig.     14.     Application    of    Multiple    Turning    Tool    to 
Vertical     Boring    Mill 

results   obtained   with   the   arrangement   shown    in   the   illus- 
tration were  satisfactory. 

Multiple  Turning-  Tool  for  the  Vertical  Boring-  iWill 
The  vertical  boring  mill  is  seldom  equipped  with  multiple 
turning  tools,  but  there  are  cases  where  production  can  be 
increased  considerably  by  their  use.  One  example  only  is 
given  of  the  use  of  an  equipment  of  this  kind.  Fig.  14  shows 
a  large  pulley  at  A,  and  this  is  held  by  the  inside  of  the 
larger  step  in  the  special  jaws  B.  The  buttons  C  give  a  three- 
point  support  to  the  work.  A  special  tool-holder  D  is  slotted 
out  to  receive  the  tools  E,  F  and  G  which  are  used  for  the 
turning  and  boring.     The  plate  H  is  fastened  over  one  end 


111  the  tool-holder  In  order  lo  tic-  it  together,  and  the  niler- 
l)lo<-k  ./  gives  additional  strength  while  its  upper  end  engages 
the  right-hand  ram  and  acts  as  a  driver.  Another  block  K 
lies  the  lowiT  end  of  the  tool-holder  togetluT.  The  l(?ft-hand 
head  contains  the  toolpost  L  which  supports  the  tool  M.  This 
tool  is  used  for  facing  while  the  other  tools  are  turning. 

Other  Instances  of  niultiph;  turning  might  he  given,  and 
illustrations  shown,  but  these  would  be  much  on  the  same 
order  as  those  which  have  been  mentioned  and  would  be  of 
no  particular  value  as  representative  types.  Tools  have  been 
selected  for  this  article  which  seem  to  best  illustrate  the 
principles  of  design  required  in  the  various  types. 


HARROUN  KEROSENE  CARBURETER* 

Tlie  high  price  of  gasoline  and  the  rapidly  increasing  con- 
sr.niption  have  given  great  interest  to  the  efforts  of  inventors 
to  produce  a  practicable  and  efficient  carbureter  for  automo- 
bile and  other  internal  combustion  engines  using  kerosene  for 
fuel.  The  accompanying  diagrammatic  illustration  shows  the 
principle  of  the  Harroun  kerosene  carbureter  invented  by  Ray 
Harroun  and  now  being  marketed  by  the  Harroun  Co.,  of 
Indianapolis,    Ind.      Part   of   the   exhaust   gases   are    diverted 


Diagram    showing    Principle    of    the    Harroun    Kerosene    Carhureter 

into  a  space  surrounding  a  spirally  corrugated  chamber  D. 
As  the  dense  atomized  fuel  is  drawn  through  this  chamber 
by  the  suction  of  the  motor,  the  heavier  parts  are  thrown  to 
the  outside  against  the  heated  surface  by  centrifugal  force  and 
the  more  volatile  portions  of  the  fuel  remain  in  the  center. 
As  the  fuel  is  sprayed  from  the  nozzle  and  comes  into  contact 
with  the  hot  walls  of  the  chamber  it  is  turned  into  a  vapor. 
This  vapor  is  partially  mixed  with  air  coming  in  from  the  bot- 
tom of  the  chamber  and  is  further  diluted  with  cold  air  coming 
through  the  secondary  air  valve.  The  needle  valve  B  in  the 
opening  of  the  fuel  nozzle  is  automatically  opened  and  closed 
by  the  action  of  the  secondary  air  valve  E.  The  carbureter 
requires  but  one  adjustment,  this  being  effected  from  the 
driver's  seat  through  a  suitable  connection  to  the  lever  A  on 
the  side  of  the  carbureter.  This  lever  raises  and  lowers  the 
fulcrum  of  the  rocker  arm  G  which  is  inside  of  the  car- 
bureter and  raises  and  lowers  the  needle  B  as  it  is  actuated 
by  the  air  valve  E. 

One  of  the  original  features  claimed  for  this  carbureter  is 
that  of  diverting  a  small  portion  of  the  exhaust  gas  back  into 
the  charge  through  the  air  valve  opening.  The  discovery  was 
made  that  a  part  of  the  exhaust  gas  mixed  with  the  charge 
eliminates   the   disagreeable   sounds   which   are   always   more 


•  For    further    Information    on    kerosene    carbureters    see    "Solving    the    Fuel 
Problem    for   the   Motor   Truck,"    October,    1913. 
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evident  with  kerosene  than  with  gasoline  fuel.  Water  has 
been  used  considerably  to  accomplish  this  result,  but  the  use 
of  water  results  in  complications;  a  water  supply  is  hard  to 
regulate,  besides  being  likely  to  freeze  in  cold  weather.  This 
gas  mixing  feature  is  claimed  to  be  an  advantage  also  with 
gasoline,  as  it  eliminates  "carbon  knock"  in  any  motor  and 
also  increases  the  efHciency  of  the  fuel  at  variable  speeds. 

The  butterfly  valve  V  is  provided  as  a  means  for  regulating 
the  amount  of  exhaust  gas  used.  This  may  be  worked  from 
the  dash.  It  provides  regulation  of  the  maximum  expansion 
period  in  relation  to  the  piston  travel  under  varying  running 
conditions.  F'or  example,  it  is  a  well-known  fact  among  en- 
gineers that  the  fuel  consumption  ranges  from  one-half  to 
throe-ciuarters  pound  per  horsepower  hour  when  the  motor 
is  running  at  about  1000  feet  per  minute  piston  speed.  The 
consumption  increases  rapidly,  how^ever,  with  either  an  in- 
crease or  a  decrease  of  the  piston  speed,  sometimes  being 
as  much  as  one  and  one-half  pound  per  horsepower  hour 
at  about  500  and  1600  feet  per  minute  piston  speed.  This  un- 
desirable condition  is  due  to  the  fact  that  the  speed  at  whicli 
a  correct  mixture  will  burn  most  efficiently  happens  to  be 
just  right  at  1000  feet  per  minute  piston  speed.  A  device 
that  will  retard  the  speed  of  combustion  without  retarding 
tlie  spark  timing  at  slow  motor  speeds  will  obviously  in- 
crease the  thermal  efficiency.  Under  actual  running  condi- 
tions, an  automobile  motor  is  rarely  pushed  to  its  maximum 
or  even  its  normal  load. 

The  Harroun  carbureter  operates  with  either  gasoline  or 
kerosene  without  change  of  adjustment.  In  fact  it  is  claimed 
to  be  a  highly  developed  gasoline  carbureter  having  the  added 
feature  of  operating  satisfactorily  on  cheap  grocery  store  coal 


MACHINING   ARMATURE   SHAFTS* 


TUBNINCi  AND  GRINDING  OPERATIONS   WHICH   ARE 
HANDLED  AT  A  RAPID  RATE 

The    method    of    machining    armature    shafts    has    been    de- 
veloped  to   a   high   degree   of   perfectiou    in    tlie   plant   of   the 


Fig.     2.     Attachment    used     on    the     "Lo-swing"     Lathe     for     necking 
Armature     Shafts    and     facing     the     Shoulders     to    the    Correct    Length 

Robbins  &  Myers  Co.,  Springfield,  Ohio,  manufacturers  of  the 
"Standard"  line  of  motors,  generators  and  fans.     The  arma- 


THE  COMPLETED  SHAFT 


Fig.    1.     Sequence   of   Operations   on    the   Armature   Shalt 


oil.  The  mileage  obtained  is  ten  per  cent  greater  when  using 
kerosene  than  when  using  gasoline.  Recent  tests  have  shown 
that  with  kerosene  fuel  fed  to  the  engine  through  this  car- 
bureter, a  motor  will  haul  one  ton  one  mile  for  one-third 
cent. 


ture   shafts   are   made    from    O.UU   carbou    machine   steel,   and 
vary  in  length  according  to  the  motor,  fan  or  generator  in 

•  l"or  articles  on  Bliiift  turnlns  pnviously  puMlsliod  in  MAcniXEBV.  see 
"A  Lo-swiuR  Lathe  Test  on  Motor  Armature  Shafts."  April.  191.1;  "Multiple 
SlioulilcT  Sli.Tft  TurnliiR  on  tlie  Cleveland  Automatic."  November.  1912. 
englnecriuK  e<lltlon:  "Turning  Shafts  in  the  Cleveland  Plain  Automatic," 
Aiiril,   1011,   eiiglneoring  edition. 
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which  thoy  are  uaed,  the  one  illustrated  beins  15  Inches  long. 
Thoy  are  carried  throiiKh  In  lots  of  500,  special  trucks  bpinR 
used  to  acconnnodato  this  number.  The  operations  on  I  ho 
shafts  arc  Kiven  in  the  order  In  which  they  are  handled,  only 
those  that  have  interestiuB  features  beiuK  illustrated  and 
<leseribed  in  detail. 

Prellmlniiry  ivnd  Lathe  Turning:  OporutlonH 
The   tlrst   operation   on   the  armature  shaft   is  shown   at   A 
in  Kin.  1.  'I'liis  consists  in  cutting  it  off  to  the  (icsir(Hl  leiiKtli 


,    "Lo-swing"   Lathe 

and  drilling  and  centering  both  ends  in  a  No.  4  Warner  &. 
Swasey  hand  screw  machine.  Following  this  operation,  the 
shaft  is  rough-turned  in  the  "Lo-swing"  lathe  as  illustrated 
in  Fig.  3.  Five  different  diameters  are  turned  in  one  setting 
with  multiple  tools.  This  operation  completes  one-half  the 
shaft  in  a  setting,  as  shown  at  B,  and  when 
the  operator  has  finished  the  entire  lot  the 
machine  is  reset  and  the  other  end  of  the 
shaft  machined.  Handling  the  work  in  this 
manner  has  proved  very  satisfactory  and  en- 
ables a  production  of  100  shafts  in  ten  hours 
to  be  obtained.  The  bar,  to  start  with,  is 
114  inch  in  diameter,  rough  stock,  and  is  re- 
duced to  the  dimensions  shown  at  B  and  C. 
The  operations  following  the  rough-turning 
consist  in  squaring  the  shoulders  to  accurate 
lengths  and  under-cutting  for  grinding,  as 
shown  at  D.  These  operations  are  also  ac- 
complished in  the  "Lo-swing"  lathe,  which 
is  equipped  with  a  special  tool-holder  as  il- 
lustrated in  Fig.  2.  This  tool-holder,  or 
slide,  carries  seven  parting  or  under-cutting 
tools  that  reduce  or  neck  the  shaft  for  grind- 
ing, and  at  the  same  time  finish  the  dif- 
ferent shoulders  to  their  exact  lengths.  The 
time  for  necking  is  included  in  the  product 
of  100  shafts  per  day. 

Following  the  necking  operation,  the  holes 
in  the  ends  of  the  shaft  are  tapped  in  a  Cin- 
cinnati drill  press,  and  the  keyway  in  one 
end  and  the  slot  in  the  other  end  are  cut  in 
a  Whitney  hand  miller.  One  end  of  the 
shaft,  as  shown  at  E  in  Fig.  1,  is 
•threaded  and  this  operation  is  accom- 
plished in  the  hand  screw  machine,  using 
die. 

Finishing'  Operations  on  Armature  Shafts 

The  final  operation  on  the  armature  shaft  is  grinding  the 
different  shoulders  to  the  exact  diameters,  which  Is  accom- 
plished in  the  6  by  32  Norton  plain  grinder  shown  in  Fig.  4. 
The  operator,  instead  of  finishing  one  shaft  at  a  time,  puts 
through  the  entire  lot  by  grinding  only  one  diameter  at  a 
setting  and  by  using  a  214-inch  wheel  and  feeding  it  directly 


in  to  the  work  instead  of  traversing  the  table.  This  procedure 
is  followed  except  In  cases  where  the  bearing  on  the  shaft  la 
longer  than  the  width  of  the  wheel  used,  which  would  neces- 
sllate  traversing  the  table.  By  referring  to  Fig.  1  it  will  be 
be  seen  that  all  but  one  bearing  can  be  ground  without  tra- 
versing the  table.  It  will  also  be  noticed  that  the  bejiring  on 
the  extreme  right  end  of  the  shaft  is  tapered  an  amount  equal 
to  0.001  inch  in  its  length.  This  is  accomplished  by  truing 
the  wheel  with  a  diamond,  the  table  being  set  over  th<!  re- 
quired amount.  In  operation,  the  wheel  Is 
led  directly  in  to  the  work — not  traversed. 

On  an  average  of  0.010  inch  is  left  on  the 
iliametcr  of  the  shaft  for  grinding,  except  on 
I  he  IVi-ineh  diameter  where  it  is  necessary 
lo  remove  about  1/32  inch.  As  shown  at  E 
in  Fig.  1,  there  are  eight  bearings  or  shoul- 
ders on  the  shaft  that  can  be  ground  in  the 
manner  previously  described;  that  is,  by 
feeding  the  wheel  directly  in  to  the  work — 
not  traversing  the  work  longitudinally.  As 
each  shoulder  on  the  lot  of  shafts  is  ground 
at  a  setting,  it  is  not  necessary  for  the  oper- 
ator to  change  the  position  of  the  table  in 
relation  to  the  wheel,  any  slight  variation  in 
the  depth  of  the  centers  being  taken  care  of 
by  the  nicks  in  the  shafts.  As  soon  as  the 
wheel  becomes  slightly  glazed  or  clogged,  it 
is  trued  up  with  a  diamond  and  straightened 
so  that  the  bearing  produced  is  accurate  as 
regards  diameter  and  straight  from  one  end 
to  the  other.  The  automatic  cross-feed  and 
knock-out  on  the  machine  are  used,  and 
when  one  shaft  is  being  ground  the  operator 
is  placing  a  dog  on  the  other,  so  that  the  only 
time  lost  is  that  required  to  remove  and  replace  the  shafts  on 
the  centers  of  the  grinding  machine.  When  all  the  bearings 
less  than  2i/i  inches  in  length  have  been  ground,  the  machine 
is  reset  to  grind  the  remaining  long  bearing,  thus  completing 
the  grinding  operations.     The  limits  on  the  grinding  opera- 


Fig.  4. 
self-opening 


Grinding  Armature  Shafts  on  a  Norton  Plain  Grinding  Machine 


tions  are  in  many  cases  only  0.0005  inch.  The  grinding  of 
only  one  bearing  at  a  time  has  been  found  to  be  highly  eco- 
nomical and  efficient,  as  a  production  of  105  completed  shafts 
in  ten  hours  proves. — D.  T.  H. 

*     *     * 
It  is  very   unsafe  to  say   that  a  thing  cannot  be  done   or 
that  it  must  prove  a  failure.     It  is   by  far  the  safer  course, 
at   least   in   things   mechanical,   to   admit  that   while   it   does 
not  seem   probable — you   never  can   tell. 
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FOUR-SPINDLE   REAMING   ATTACHMENT 
FOR   MOTOR   CAR   CYLINDERS 

UV  C.   BOEI.I.A* 

In  order  to  increase  the  production  of  cylinders  for  small 
motor  cars,  cast  en  bloc,  the  attachment  shown  in  Fig.  1  was 
designed  for  application  to  a  regular  drilling  machine  to  avoid 
buying  an  expensive  machine.  These  cylinders  were  required 
in  large  quantities  and  high-grade  machine  work  vas  neces- 
sary. A  large  Niles  vertical  drilling  machine  which  was  al- 
ready used  to  ream  cylinders,  was  fitted  with  the  special 
attachment. 

The  attachment  has  a  heavy  cast-iron  base  firmly  bolted  to 
the  machine  table.  This  base  has  two  perpendicular  side 
walls  provided  with  finished  surfaces  at  the  ends  which  are 
exactly  square  with  the  base.  The  base  of  the  cylinder  which, 
previous  to  the  reaming  operation  is  planed  to  the  exact  size, 
is  placed  in  the  fixture  between  the  vertical  sides.  The  latter 
are  fitted  at  the  back  with  suitable  stops,  against  which  the 
cylinder  base  bears.  The  cylinder  Is  held  to  the  fixture  by 
four  pivoted  clamps  which  are  inserted  through  suitable  square 


Tig.  1.     Four-spindle     Reaming     Attachment     and     Fixture     with 
Cylinder    in    Place 

holes  in  the  uprights.  These  clamps  are  tightened  by  screws 
in  the  ends  which  engage  projecting  lugs,  as  shown.  A  large 
channel  at  the  base  of  the  fixture  just  under  the  casting,  pro- 
vides room  for  chips  and  makes  it  easy  to  remove  them. 

The  four  tool  spindles  are  mounted  in  a  slide  which  is 
carried  by  a  strong,  heavily  ribbed  column  that  is  bolted  to 
the  base  of  the  fixture.  Fig.  2  shows  a  plan  view  of  the 
spindles  and  slide.  In  order  to  insure  exact  alignment  of  the 
slide  during  its  traverse,  it  has  been  fitted  with  a  central  dove- 
tailed guide  A,  which  being  narrow  relative  to  its  length,  in- 
sures accurate  movement  of  the  slide.  The  taper  gib  B  is 
adjustable  endwise  for  taking  up  wear,  the  holes  for  the  bolts 
being  made  oval  to  provide  play  for  the  taper  gib  adjustment. 
The  gear  D  fitted  to  the  spindle  drives  gears  E  and  F  which, 
in  turn,  drive  gears  //  and  O,  these  four  gears  being  fitted  to 
the  tool  spindles. 

Fig.  3  is  a  vertical  section  through  the  tool-slide.  A  shaft  D, 
is  screwed  to  the  lower  end  of  the  spindle  J  of  the  machine, 
and  gear  D  drives  the  tool  spindles,  as  previously  explained. 
A  ball  bearing  K  is  provided  to  take  the  vertical  thrust  of  the 
tools,  and  plugs  L  screwed   in   the  slide  cover  are  used   for 


vertical  adjustment  of  the  spindles.  Each  tool  spindle  Is  sur- 
rounded by  a  heavy  steel  tube  M.  This  tube  Is  fitted  with  a 
bushing  N  at  Its  upper  end  and  a  smaller  bushing  0  at  Its 
lower  end.  The  latter  Is  tapered  externally  and  Is  adjusted 
by  screwed  ring  P.  The  lower  bearing  Is  very  close  to  the 
tool  so  that  the  spindle  Is  rigidly  supported. 

The  tools  are  fixed  to  the  spindles  in  a  peculiar  way,  each 
spindle  being  tapered  to  an  angle  of  20  degrees  and  fitted  with 
a  bayonet  clutch.    This  clutch  is  engaged  by  a  pivot  that  Is 


Fig.  2.     Plan   View    showing   Arrangement   of   Spindles    of 
Reaming    Attachment 

integral  with  the  tool-holder,  thus  holding  the  latter  onto  the 
taper  part  of  the  spindle.  With  this  arrangement,  the  tools 
are  centered  accurately  and  are  held  rigidly  even  after  long 
use;  it  also  allows  cutters  to  be  easily  removed.  Fig.  4  shows 
the  tool  which  is  used  both  for  roughing  and  finishing.  It 
has  a  cylindrical  body  bored  tapering  to  fit  the  conical  end  of 
the  spindle.  The  lower  face  has  a  large  dovetailed  groove  in 
which  the  two  tools  are  held.  These  tools  are  of  simple  form 
and  are  fixed  in  position  by  tapering  gibs.  These  tools  permit 
heavy  cuts  to  be  taken  with  heavy  feeds  and  high  speeds  with- 
out chattering. 

Experience  has  proved  that  multiple  cutters  are  not  suitable 
for  this  kind  of  work  because  of  the  difficulty  of  setting  them 
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Fig.  3.     Vertical    Section    of    Spindle.       Fig.    4.     Cutter-holder 
and    Cutters 

up  and  fixing  them  rigidly  enough  to  resist  the  strain  of  such 
hard  usage.  With  the  tools  described,  remarkable  results  have 
been  obtained.  A  cylinder  of  3-  by  9-Inch  size  is  rough-bored 
in  twenty  minutes  and  finished  In  twelve  minutes.  Better  re- 
sults could  be  obtained  were  it  not  for  the  excessive  heat  gen- 
erated, which  is  liable  to  impair  the  accuracy  of  the  work. 
The  depth  of  the  cut  during  the  roughing  operation  is  about 
%  Inch  and  the  finishing  cut  about  1/64  Inch.     The  holes  are 
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(lultf   smooth,   straight   ami    parallel    and    arc    hxatid    exactly 
with  relation  to  the  base. 

As  the  slide  with  Its  spliidles  is  heavy,  it  is  necessary  to 
counterbalanee  it.  it  was  not  convenient  to  increase  the 
counterbalance  weight  of  the  machine  spindle,  so  tlie  slide  was 
counterbalanced  separately.  Two  wire  ropes  were  attached  to 
the  sides  of  the  slide,  as  shown,  and  these  pass  over  grooved 
pulleys  attached  to  the  ceiling  and  connecting  with  suitable 
counterbalancing  weights.  As  changing  the  cylinders  is  easier 
than  changing  the  tools,  for  repetition  work,  it  is  lK>tter  to 
rough  a  (|uaiitity  of  cylinders  and  linlsh  thorn  afterward. 
*     *     * 

BROACHING   VS.  REAMING 

UY    FRANK    J,    l.Al'OINTB* 

The  broaching  of  round  lioles  has  been  adopted  within  the 
last  few  years  by  many  manufacturers  on  certain  classes  of 
worli  in  preference  to  reaming.  This  change  is  due  to  two 
reasons:  The  cost  of  the  operation  is  less  and  tlie  finish  on 
the  particular  work  referred  to  later  is  superior  to  that  of 
reaming.  It  miglit  be  of  interest  to  the  readers  of 
Macui.nekv  to  know  some  of  the  conditions  connected  with 
broaching  round  holes,  and  the  comparative  time  between 
broaching  and  reaming  them. 

It  is  an  acknowledged  fact  that  the  boring  and  reaming 
of  seamless  steel  tubing,  especially  when  the  walls  are  light, 
is  not  a  very  satisfactory  operation;  in  fact,  the  pieces  are 
usually  distorted,  due  to  the  method  of  holding  them.  One 
of  the  principal  objections  to  reaming,  and  one  reason  why 
it  is  so  hard  to  obtain  a  well  reamed  hole  in  steel  tubing, 
is  that  the  reamer  tears  or  "bites  in"  at  some  point  on  the 
surface.  This  is  due  to  the  fact  that  the  fibers  of  the  steel 
are  drawn  lengthwise  or  at  right  angles  to  the  cutting  edges 
of  the  reamer,  which  is  one  of  the  reasons  why  it  is  so  hard 
to  obtain  a  good  clean  finish  in  steel  tubing  by  reaming. 

On  the  other  hand,  when  broaching  the  hole  in  a  tube, 
a  very  nice  finish  can  be  obtained  because  the  fibers  lie  or 
are  drawn  in  tlie  same  direction  as  the  broach  is  operated. 
The  ordinary  seamless  steel  tubing  is  about  0.008  to  0.030 
inch  under  standard  size,  which  is  just  a  nice  amount  to 
broach  out.  For  broaching  this  material,  with  diameters  up 
to  2  inches,  we  broach  on  the  high  speed  of  our  broaching 
machine,  or  with  the  cutting  tool  traveling  at  about  six  feet 
per  minute.  There  is  no  clamping  of  the  work  for  this  opera- 
tion and  the  shell  is  not  distorted  anywhere  nearly  as  much 
as  it  would  be  by  boring  or  reaming.  Six  or  seven  pieces 
can  be  broached  while  one  is  being  reamed. 

The  writer  recently  had  the  pleasure  of  visiting  one  of  the 
largest  automobile  gear  manufacturers  in  the  country  and 
was  pleased  with  the  results  they  are  obtaining  in  broaching 
round  holes.  The  operation  is  on  sliding  gears  and  differ- 
ential gears.  The  method  of  machining  these  pieces  has  been 
changed  from  the  ordinary  way  to  the  following:  The  work 
is  placed  on  a  drill  press,  in  a  suitable  fixture,  and  the  holes, 
which  vary  from  1 1/16  to  1 1/2  inch  in  diameter,  are  drilled 
in  one  operation  with  a  drill  1/32  inch  smaller  than  the  fin- 
ished size  of  the  hole.  On  the  spindle  of  the  drill  press  a 
facing  head  is  arranged  so  that  after  the  hole  is  drilled,  the 
spindle  is  fed  down  and  the  gear  faced  off  by  this  facing 
head;  this  forms  a  flat  surface  which  is  square  with  the  hole 
and  is  used  for  locating  the  work  while  broaching.  The  old 
method  was  to  drill  these  gears,  then  follow  with  a  light  bor- 
ing chip,  and  then  a  reamer.  I  was  informed  that  the  re- 
duction in  price  on  this  work  was  1%  cent  per  hole,  which 
is  quite  an  item  when  we  consider  that  the  original  cost  of 
machining  the  holes  was  very  low,  and  to  reduce  it  IV2  cent 
per  gear  was  well  worth  changing  the  operation. 

The  results  obtained  by  broaching  are  that  a  well  finished 
hole  is  obtained  in  addition  to  greater  production;  more- 
over, the  life  of  a  broach  is  eight  to  twelve  times  that  of  a 
reamer.  Another  operation  of  broaching  round  holes  that 
may  be  of  interest  is  carried  on  in  our  own  plant.  All  bear- 
ings of  bronze  under  214  inches  diameter,  are  broached  in- 
stead of  being  reamed.     This  is  done  for  several  reasons: 

First,  broaching  is  our  business;  second,  it  is  the  most 
profitable  way  for  us  to  handle  the  work;  third,  there  is  less 
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waste  of  material;  fourth,  the  production  Is  eight  times  as 
great;  and  (Ifth,  we  always  have  plenty  of  broaching  machines 
on  tlw  floor  to  b(^  tested  out.  Take,  for  instance,  the  broaching 
of  a  2-inch  round  hole  in  bronze  castings  4i/i  inches  long. 
We  allow  1/8  inch  of  stock  to  be  removed  or  1/16  inch  on 
each  side,  the  hole  being  cored  %  Inch  smaller  than  the  fin- 
ished diameter.  When  we  were  boring  and  reaming  these 
holes  to  size,  W  inch  was  allowed  and  the  average  time  was 
ten  minutes  per  piece.  They  are  now  broached  at  the  rate  of 
one  in  I'/i  niinutf!  and  the  pieces  art;  not  clamped  and  do  not 
lose  their  shape.  The  finish  of  the  broached  holes  is  better 
I  ban  was  obtaini'd  by  reaming.  The  trouble  when  reaming 
hard  bronze  is  to  overcome  the  chattering  and  waving  of 
the  reamer  in  the  hole;   this  has  been  done  by  broaching. 

The  results  when  broaching  round  holes  depend  on  th<,'  tool 
itself.  The  broaches  are  ground  all  over  after  hardening 
and  are  backed  off  at  the  proper  angle  to  give  them  a  nice 
cutting  edge.  The  teeth  are  nicked  to  break  the  chips  on 
the  heavy  cutting  part  of  the  broach,  but  the  last  six  or  eight 
teeth  that  do  the  sizing  are  not  nicked.  Following  the  last 
six  or  eight  sizing  teeth  is  a  short  pilot  which  supports  and 
guides  the  broach.  One  very  important  thing  in  broaching 
round  holes  is  the  proper  spacing  of  the  broa(di  teeth.  At 
no  time  must  there  be  less  than  three  teeth  in  the  work,  in 
order  to  properly  support  the  broach;  if  the  teeth  were  so 
coarse  that  only  one  tooth  was  cutting  while  another  was 
entering,  it  would  give  the  broach  a  slight  movement,  caus- 
ing waves  in  the  work.  The  broach  must  always  be  made 
up  with  differential  spacing  of  the  teeth.  If  the  teeth  are 
all  evenly  spaced,  as  a  rule  very  unsatisfactory  results  will 
be  obtained. 

When  making  broaches  a  number  of  things  must  be  taken 
into  consideration,  viz.,  material  to  be  cut,  length  of  work, 
amount  of  stock  to  be  removed  on  the  outside,  and  the  shape 
of  the  work,  so  that  the  proper  support  can  be  provided.  The 
length  of  the  broach  depends  entirely  on  the  metal  to  be  re- 
moved. Of  course  in  cases  where  the  broaching  operation  is 
for  sizing,  a  short  broach  is  used,  usually  having  about  10 
inches  of  cutting  edge.  If  the  broach  is  to  remove  %  inch 
of  stock,  the  length  may  vary  from  28  to  40  inches,  depend- 
ing on  the  length  of  the  work. 

*  *     * 

In  a  discussion  of  the  value  of  graphite  as  a  lubricant  at 
the  December  meeting  of  the  metropolitan  section  of  the  So- 
ciety of  Automobile  Engineers,  Marcus  A.  Smith,  lubrica- 
tion engineer  of  the  International  Acheson  Graphite  Co.,  de- 
scribed some  of  the  peculiarities  of  deflocculated  graphite. 
The  subdivision  of  graphite  particles  has  been  carried  to  such 
a  point  that  they  permeate  the  pores  of  the  metal  and  in  that 
way  build  up  a  surface  layer  in  which  the  carbon  particles 
are  intimately  associated  with  the  metal.  Such  a  surface  is 
termed  a  "graphoid"  surface.  By  adding  one-quarter  per  cent 
of  deflocculated  graphite  to  lubricating  oil  it  is  possible  to 
carry  to  all  surfaces  a  material  that  is  finer  than  the  most 
minute  pores  of  the  metal  and  which  will  gradually  saturate 
the  metal  with  a  lubricant  that  heat  does  not  destroy.  The 
minute  size  of  these  particles  is  indicated  by  the  fact  that 
339,000  particles  of  deflocculated  graphite,  placed  side  by 
side,  extend  one  inch.  The  claim  is  made  that  the  beneflts 
derived  from  deflocculated  graphite  diffused  in  oil  are  ac- 
cumulative, for  by  continued  use  all  the  bearings,  cylinder 
walls  and  piston  rings  are  protected  by  a  lubricant  which 
impregnates  the  metal,  and  if  at  any  time  the  supply  of 
lubricant  is  shut  off,  the  coefflcient  of  friction  remains  prac- 
tically unchanged  for  many  hours  of  use. 

♦  *     4: 

The  Bureau  of  Foreign  and  Domestic  Commerce  suggests 
in  a  recent  consular  report  that  all  communications  to  the 
United   States  consular  officers  be  addressed  "The   American 

Consul,   at  ,"   the   name   of   the   oflScer   not   being   given. 

Any  communications  so  addressed  will  be  opened  and  at- 
tended to  by  the  person  who  happens  to  be  in  charge  of  the 
consular  office  at  the  time  the  communication  is  received. 
If  addressed  to  the  consul  by  name,  it  is  likely  to  be  for- 
warded to  him  unopened,  should  he  be  absent,  and  unnecessary 
delay  would  thus  result. 
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REBUILDING   A   PIPE   THREADER 

BY   A    P    CONNOR' 

We  were  re(:(?ntly  called  upon  to  rebuild  an  old  style  man- 
ually operated  Saunders  pipe  threader  in  order  to  take  ad- 
vantage of  the  increased  facility  with  which  a  power  driven 
machine  could  be  operated.  The  provision  of  suitable  gearing 
would  evidently  make  it  possible  to  change  or  reverse  the 
speed  at  which  the  machine  was  driven;  at  the  same  time 
it  was  desired  to  retain  the  features  of  portability,  adjusta- 
bility and  a  degree  of  stability  which  would  adapt  it  for  rough 
usage.  The  machine  had  been  in  operation  for  a  number  of 
years  but  was  still  in  good  condition,  so  that  the  problem  of 
rebuilding  was  limited  to  the  change  from  hand  to  motor 
drive. 

In  order  to  have  the  machine  as  light  as  possible,  it  was 
decided  to  do  away  with  the  shelves  that  were  located  under 
the  bed  of  the  original  machine.  The  lower  shelf  was  replaced 
by  a  platform  mounted  on  connecting  stays  secured  to  the 
legs.  A  \i>  horsepower  motor  was  mounted  on  this  platform 
and  means  for  adjusting  the  alignment  of  the  motor  spindle 
was  provided  by  four  bolts.  It  will  bo  seen  that  two  nuts 
are  provided  on  each  of  these  bolts,  one  nut  being  above  the 
base  of  the  motor  and  the  other  below  it.  By  regulating  these 
nuts,  the  alignment  of  the  motor  spindle  can  be  adjusted  to 
insure  having  the  belt  run  properly.  The  arrangement  is 
clearly  shown  in  the  illustrations,  whore  it  will  also  be  noticed 
that  the  motor  is  located  under  the  machine  where  it  is  out 
of  the  way. 

The  headstock  housing  was  reversed  in  order  to  locate  the 
driving  mechanism  at  the  opposite  side  of  the  machine  from 
the  position  where  the  operator  stands,  and  the  whole  machine 
was  set  over  on  the  base  a  distance  of  2i/)  Inches  toward  the 
operating  side  in  order  to  balance  properly  and  avoid  too  much 


Fig.    1.      Operating    Side    of    the    Rebuilt    Pipe    Thnadcr 

overhang  on  the  driving  side.  The  familiar  form  of  planetary 
transmission  used  on  automobiles  was  adopted,  the  gear  re- 
duction obtained  in  this  way  being  one  to  three  on  the  for- 
ward and  slow  reverse  speeds.  A  high-speed  reverse  was  also 
provided.  All  speed  changes  are  obtained  by  a  single  operating 
lever.  This  lever  is  shifted  to  the  right  or  toward  the  die 
carriage  for  threading;  in  order  to  reverse  the  direction  of 
rotation  of  the  stock  for  backing  out  the  work,  the  operating 
lever  is  thrown  into  the  left-hand  position;  and  to  stop  the 
machine,  the  lever  is  moved  to  the  middle.    In  order  to  obtain 


tlio  high  reverse  speed,  the  operating  lever  is  shifted  a  slight 
distance  off  center  to  the  left.  From  the  preceding  description 
it  will  be  noted  that  the  motor  connections  are  not  touched  in 
operating  the  machine  and  that  it  is  unnecessary  to  alter  the 
resistance  of  the  electric  circuit  in  order  to  obtain  any  of  the 
results  referred  to. 

A  friction  clutch  mechanism  is  used  in  conjiectlon  with  the 
operating  lever,  which  gives  a  very  smooth  action  and  avoids 
the  possibility  of  breaking  gears  or  otherwise  damaging  the 
machine  or  motor  through  sudden  shocks.  The  full  horse- 
power of  the  motor  is  available  all  the  time  that  the  machine 
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Fig.    2.     Rear    View    of    the    Rebuilt    Pipe    Threader 

is  running.  The  belt  speed  must  necessarily  be  high,  owing 
to  the  type  of  motor  used,  and  this  would  ordinarily  entail  the 
use  of  a  large  driving  pulley  on  the  machine.  This  objection- 
able feature  was  done  away  with  by  the  use  of  the  planetary 
gear  reduction  in  connection  with  the  regular  gearing  on  the 
machine.  It  will  be  seen  from  Fig.  1  that  the  rheostat  for  the 
motor  is  mounted  under  the  bed  of  the  machine  so  that  it  is 
convenient  for  the  operator  and  at  the  same  time  assists  in 
counterbalancing  the  weight  of  the  motor.  The  main  circuit 
switch  is  placed  under  the  rheostat.  As  the  motor  only  de- 
velops 1/2  horsepower,  it  can  be  connected  to  an  ordinary  lamp 
socket  with  the  usual  form  of  attachment  plug.  The  weight 
of  the  machine  was  held  within  a  limit  which  enables  it  to  be 
moved  about  from  one  job  to  another,  and  it  is  unnecessary 
to  bolt  it  down  to  the  floor.  Solid  dies  are  used,  as  they  have 
been  found  most  desirable  for  the  class  of  work  for  which  this 
machine  is  intended.  The  oiling  arrangement  is  essentially 
the  same  as  that  used  on  the  original  machine. 


MAKING  COPPER  WIRE  BY  ELECTRO- 
DEPOSITION 

A  process  has  been  devised  for  the  manufacture  of  copper 
wire  by  electro-deposition.  According  to  the  Brass  World. 
previous  attempts  to  manufacture  wire  by  this  process  have 
been  unsuccessful.  A  fine  copper  wire  is  used  as  a  core  and  the 
additional  copper  is  deposited  on  it  while  moving  through  a 
tank  containing  the  solution.  The  fine  copper  wire  is  made 
endless  and  passes  through  a  regular  plating  solution  con- 
taining sulphate  of  copper  and  a  little  sulphuric  acid.  After 
leaving  the  tank,  the  wire  passes  through  a  small  rinsing 
tank  to  remove  the  solution,  and  then,  after  making  a  num- 
ber of  turns  around  a  reel,  it  returns  to  the  plating  tank. 
The  plating  is  thus  continued  until  a  wire  of  the  required 
diameter  is  obtained. 
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PRESS  TOOLS   FOR  CLIPPING   AND 
PIERCING   BRASS   SHELLS 

UY   JOHN    l>\    I'OKUKB 

Tlio  lllustrnlions  show  several  Interesting  forms  of  press 
tools  lor  performing  clipping  and  piercing  operations  on  lirass 
shells.  Pig.  1  shows  the  shell  .1  which  Is  to  be  clipped 
along  the  dotted  line,  and  at  B  and  0  two  views  of  the  com- 
pleted shell  are  shown.     The  die  use<l  for  this  dipping  opera- 
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Fig.    1. 


Shell   A   to  be   clipped   along   Dotted   Line   and   Two   Views 
of  Clipped  Shell 


tion  is  illustrated  in  Pig.  2.  The  die  A,  over  which  the  shell 
slips  is  a  hardened  steel  collar  which  is  made  to  fit  the  shell 
accurately.  This  die  is  driven  onto  the  stud  B  and  held  in 
place  by  means  of  the  dowel  pin  C  The  stud  B  is  a  press  fit 
in  the  die-bed  and  is  prevented  from  turning  by  means  of 
the  key  D  which  serves  the  additional  purpose  of  locating  the 
stud  in  the  desired  position. 

The  clipping  punches  E  are  mounted  on  two  dovetailed 
slides  in  the  die-bed.  This  construction  will  be  readily  under- 
stood by  referring  to  the  cross-sectional  view  of  the  die-bed 
along  the  line  X-X.  Allowance  is  made  for  any  adjustment  of 
the  punches  that  may  be  necessary  on  account  of  grinding  by 
the  provision  of  elongated  holes  for  the  screws  which  secure 
the  punches  to  the  slides.  In  case  any  adjustment  is  made, 
a  shim  of  sheet  steel  of  the  required  thickness  is  placed  be- 
tween the  back  of  the  punch  and  the  slide;  this  gives  the  punch 
a  bearing  on  the  slide  and  relieves  the  screws  from  the  pres- 
sure of  the  cut.  The  punches  are  made  to  conform  accurately 
to  the  cutting  edge  of  the  clipping  die,  the  contour  of  this 
cutting  edge  being  clearly  shown  by  the  dotted  lines  in  the 


Operation  of  the  Tools  and  Die-bed 
In  order  to  clip  a  shell  with  this  set  of  tools,  IIk;  work  la 
placed  over  the  die  and  the  press  is  then  trippc^d.  Tlie  punch 
shown  In  Pig.  3  Is  held  In  the  ram  by  means  of  the  shank  A. 
When  the  ram  dc^scends,  the  inner  surfaces  B  of  the  arms 
which  are  inclined  at  .10  degrees,  come  In  contact  with  the 
steel  pads  fl,  Pig.  2,  in  the  slides  that  carry  the  clipping 
punches  and  move  them  in  toward  the  die.  This  brings  the 
clipping  punches  into  action  and  causes  the  shell  to  be  clipped. 
When  the  ram  starts  its  return  stroke,  the  outer  surfaces  C 
of  the  arms  on  the  punch  cause  the  slides  which  carry  the 
clipping  punches  to  be  returned  to  their  original  positions.  It 
will  be  obvious  that  this  method  of  actuating  the  slides  is 
I)()sitive  in  action  and  does  away  with  the  use  of  springs  for 
returning  the  slides.  It  will  be  seen  that  the  punch-holder  D, 
shown  In  Fig.  3,  has  a  small  piercing  punch  E  mounted  In  it. 


Fig.   3. 


Punoli-holder  with  SO-degree  Angle  Arms  to  control  the 
Movement    of    the    Slides 


This  piercing  punch  is  used  in  an  operation  that  will  be 
described  in  a  subsequent  paragraph.  When  the  tool  is  used 
for  the  clipping  operation,  the  piercing  punch  E  and  the 
punch-holder  D  are  removed  from  the  punch  and  the  "hold- 
down"  F  is  mounted  in  their  place.     This  hold-down  is  held 


Fig.   2.     Die-bed  equipped  with  Tools  for  clipping  Shell  shown  in  Fig.   1 


two  views  of  the  die  which  are  shown  in  Pig.  2.  The  faces 
of  the  clipping  punches  conform  to  the  circumference  of  the 
shell  and  the  points  E  cut  a  little  in  advance  of  the  remainder 
of  the  punch  in  order  to  insure  having  the  shell  clipped  with- 
out leaving  a  fin  or  burr  of  any  kind. 


in  place  by  means  of  a  pin  G  which  fits  in  the  slot  H,  the 
length  of  the  slot  being  sufficient  to  allow  the  hold-down  the 
necessary  amount  of  movement.  This  hold-down  moves  a 
little  ahead  of  the  clipping  punches  and  thus  comes  into  con- 
tact with  the  top  of  the  shell  and  holds  it  securely  in  place 
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so  that  it  cannot  be  raised   off  tlie  die  when   the   clipping 
punches  begin  to  cut. 

Uonstruction  of  the  Die-bed 
The  shells  that  are  clipped  or  pierced  on  this  die-bed  are 
ordered  in  lots  of  not  over  25,000.  This  fact  made  it  desirable 
to  make  a  die-bed  that  could  be  used  for  both  clipping  and 
piercing  operations,  and  this  advantage  is  obtained  by  the 
design  shown  in  Fig.  2.  This  would  not  be  of  much  advan- 
tage, however,  if  the  work  had  been  ordered  in  large  quanti- 
ties which  would  require  the  same  set  of  tools  to  work  day 
after  day  in  order  to  get  it  out.  In  some  cases,  it  was  found 
desirable  to  provide  special  slides  for  a  given  set  of  punches 


Fig,   4.     Die  set  up  for  piercing  Shell  held  In  Vertical   Position 

and  the  clipping  punches  shown  in  place  on  the  die-bed  in 
Fig.  2  are  an  example  of  this  kind.  When  these  punches  are 
removed,  the  slides  are  taken  off  with  them  and  the  regular 
slides  can  then  be  put  in  place  on  the  die-bed  in  order  to  allow 
other  tools  to  be  set  up.  It  will  be  seen  that  gibs  are  pro- 
vided to  enable  any  wear  which  may  develop  in  the  slides  to 
be  taken  up. 

The  construction  of  the  die-bed  is  such  that  shells  can  be 
held  in  either  a  horizontal  or  vertical  position.  This  will  be 
better  understood  by  referring  to  Figs.  4  and  5  which  show 
shells  mounted  in  the  vertical  and  horizontal  positions.  The 
shell  C  which  is  shown  in  position  on  the  die  in  Fig.  4,  has 
five  holes  pierced  in  it.  Two  of  these  holes  are  pierced  in 
either  side  of  the  shell  by  means  of  piercing  punches  carried 
in  the  slides  of  the  die-bed,  while  the  fifth  hole  is  pierced  in 


Fig.  6.     Die  set  up  for  piercing  Shell  held  in  Horizontal  Position 


the  top  of  the  shell  by  means  of  the  piercing  punch  E,  which 
is  shown  in  position  in  the  punch-holder  in  Fig.  3.  The  pierc- 
ing punches  for  working  on  the  sides  of  the  shell  are  mounted 
in  regular  slides  of  the  die-bed  shown  in  Fig.  2.  Referring 
to  the  top  view  in  Fig.  4,  it  will  be  seen  that  these  punches 
are  mounted  in  dovetail  holders  which  are  held  in  the  desired 
position  by  means  of  keys  A.  The  pins  B  locate  the  punches 
in  their  proper  positions  and  are  particularly  convenient  in 
obtaining  the  desired  alignment  when  setting  up  the  tools 
after  they  have  been  removed  for  sharpening. 

Fig.  5  not  only  shows  the  construction  of  the  piercing  die 
for  piercing  the  shell  C.  shown  at  the  left-hand  side  of  the  illu- 
stration, but  also   illustrates  the  way  in  which  the  work  is 


luhl  i:i  a  horizontal  position  in  the  same  die-bed  that  is  used 
for  holding  work  in  a  vertical  position.  Referring  again  to 
the  illustration  Fig.  2,  it  will  be  seen  that  the  part  F  at  the 
back  of  the  die-bed  has  a  hole  in  it  to  receive  the  shank  A 
of  the  piercing  die-holder  which  is  held  in  place  by  means 
of  a  set-screw.  The  shell  C  which  is  pierced  on  this  die,  could 
be  pierced  in  a  vertical  position  but  this  would  necessitate  a 
three-slide  die-bed.  Where  the  present  method  is  used,  the 
slot  at  either  side  of  the  shell  is  pierced  by  punches  <rarried 
in  the  slides  of  the  die-bed  and  the  two  small  holes  at  the  top 
of  the  shell  are  pierced  by  two  punches  carried  in  the  punch- 
holder  mounted  in  the  ram  of  the  press.  In  the  case  of  the 
die  used  for  piercing  this  shell,  and  all  of  the  other  dies 
referred  to,  it  will  be  seen  that  a  space  is  provided  to  allow 
the  scrap  and  dirt  to  drop  out  at  the  bottom  of  the  die. 


HE  DID   NOT  BELIEVE  IN  OIL 

BY  A.  P.  PKBBS 

Our  friend  Bill  blew  in  the  other  day.  He  was  the  same 
old  Bill  that  came  in  a  year  ago.  The  cigar  with  the  gold 
band  that  he  handed  out  was  a  little  fatter,  and  it  smelt  a 
little  more  as  though  it  came  from  Havana;  his  waist  line 
had  increased  two  inches— otherwise  he  was  the  same  good 
fellow  that  we  had  always  known. 

"Well  Bill,  what  are  you  doing?"  was  our  question  after 
he  had  settled  down  in  the  best  chair  in  the  office,  pulled  up 
his  pants,  and  got  his  cigar  to  going. 

"Well  boss,  I'll  tell  you.  I  am  'trouble  man'  for  the  Easy 
Car  Co.,  and  I  am  down  this  way  to  straighten  out  a  little 
trouble.  The  trouble  was  so  darned  mean  that  I  couldn't  rest 
until  I  told  someone  about  it,  and  so  I  came  in  to  see  you. 

"About  three  months  ago,  we  sold  a  big  six-cylinder  car  to 
a  dentist  down  here.  The  car  was  tested  out.  I  took  a  ride 
in  it  myself,  and  it  was  shipped  down  to  him  in  the  usual 
way.  The  'toothache  man'  took  the  car  and  paid  for  it,  and 
wrote  us  a  nice  letter  about  how  well  pleased  he  was;  then 
a  week  later,  the  trouble  started  in,  and  from  that  day  until 
I  came  down  a  week  ago,  there  has  been  nothing  but  kicks, 
complaints  and  cuss  words. 

"The  'Super'  called  me  in  his  office  last  week,  and  said, 
'Bill,  go  down  there  and  fix  that  thing  somehow.  We  don't 
know  what's  the  matter,  and  we  don't  think  the  dentist  does 
either,  so  find  out.' 

"Well,  I  came  down,  went  over  to  the  garage,  and  there  my 
friend  was  waiting  for  me.  I  went  all  over  the  car,  and  I 
got  down  on  my  back  and  went  under  it;  took  off  the  crank- 
case,  then  took  off  one  cylinder,  and  Mr.  Press,  what  do  you 
think?  That  darned  fool — excuse  my  French — had  been  run- 
ning that  car  for  three  months  without  a  drop  of  oil  in  use 
anywhere.  Transmission,  engine,  rear  axle,  in  fact,  the  whole 
car,  had  never  made  the  acquaintance  of  an  oil-can.  When  I 
crawled  out  from  underneath  the  car,  I  was  mad  clean 
through.  There  is  no  society  for  the  prevention  of  cruelty 
to  automobiles— if  there  was,  I  would  like  to  be  both  secre- 
tary and  president. 

"When  the  dentist  commenced  to  lamb  it  into  me,  I  could 
not  hold  in  a  minute.  'Mr.  Dentist,'  says  I,  I  said  the  words 
just  as  slowly  and  softly  as  I  could,  so  as  not  to  make  a  break, 
'if  I  could  buy  you  for  what  you  really  know  about  a  car  and 
then  sell  you  for  what  you  think  you  know,  it  would  be  the 
greatest  gold  brick  proposition  I  know  of.  A  man  that 
would  take  a  car  like  that,  and  run  it  three  months  without 
a  drop  of  oil  hadn't  ought  to  be  allowed  to  have  a  car.  If 
you  can't  afford  the  oil,  you  should  not  have  bought  the  car; 
and  if  you  can  afford  the  oil  and  don't  know  enough  to  put 
it  in,  you  should  not  be  allowed  to  drive  a  car.' 

"What  did  he  say?  He  turned  red  and  yellow,  and  at  last 
turned  white  and  said  that  he  supposed  the  garage  man,  or 
the  errand  boy,  or  the  typewriter  had  always  filled  it  up.  I 
straightened  the  matter  out.  I  told  him  before  I  started  that 
it  would  cost  $1  for  every  hour  I  spent  on  the  car.  He  paid 
the  bill  like  a  man  and  gave  me  a  dozen  of  these  cigars, 
and  I  think  you  will  agree  that  they  are  good  ones  too.  So 
long."  Then   Bill  went  out. 
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FIXTURE   FOR   PLANING   OLUTCHES    IN 
THE   SHAPER 

BY  O.  BOBL.I.A' 

NVo  had  to  iiiamiracturc  a  larfip  number  ol'  I'oiir-tooth  clutchoa 
I'or  motor  car  startiiiR  haiuilcs.  Formerly  tlic  lootli  of  those 
clutches  were  machined  rouRhly  with  a  milling  cutter  and 
finished  by  hand,  but  tliis  method,  besides  beiiiR  too  expen- 
sive, was  not  Kiving  uniform  results.  To  avoid  this  defect  and 
increase  the  production,  a  special  fixture  was  designed. 

This  fixture  is  shown  in  Fig.  1  applied  to  a  Hendey  sliaper. 
It  consists  of  a  cast-iron  bracket   Ijolted   to   the  ful)h'  of  the 


Fig:.  1.     Shaper  equipped   with  Fixture  for  generating   Helical 
Clutch    Teeth 

shaper,  which  has  at  its  lower  end,  a  hardened  four-tooth 
half-clutch  B,  (Pig.  2)  similar  in  form  to  the  clutch  to  be 
made.  The  other  half  B  of  the  clutch  is  also  made  of  hardened 
steel  and  is  fixed  to  the  end  of  a  spindle  which  both  revolves 

and  moves  vertically. 
On  the  upper  end  of 
the  spindle  the  work 
is  held  by  means  of  a 
split  collet.  The 
spindle  receives  its 
rotary  motion  by  a 
revolving  sleeve 
driven  by  worm  and 
worm-wheel  A.  The 
worm  is  rotated 
either  by  the  handle 
shown  at  the  end  of 
the  worm  shaft  In 
Fig.  1,  or  auto- 
matically by  means 
of  a  ratchet  and 
pawl  which  is  similar 
to  the  device  used 
for  feeding  the  table. 
This  automatic  feed 
derives  its  motion 
from  the  regular 
feeding  mechanism 
of  the  machine.  A 
spiral  spring  keeps 
the  rotating  half  of 
clutch  B  in  contact  with  the  lower  clutch  B,  which  is  attached 
to  the  bracket. 

The  fixture  operates  as  follows:  When  the  worm-wheel  is 
revolved  by  means  of  the  handle,  the  sleeve  rotates  driving 
with  it  the  spindle  carrying  the  work.     This  spindle,  on  ac- 
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Fig. 


Vertical    Section    of    Fixture 
shown    in    Pig,    1 


count  of  the  hardened  four-tooth  clutch  fixed  to  its  lower  end, 
rocelvea  besides  the  rotary  motion,  an  upward  movement 
which  lasts  for  a  quarter  of  a  turn;  It  then  drops  to  Its  lower 
position  and,  as  the  rotary  movement  continues,  it  again 
rises,  and  so  on  for  each  succeeding  quarter  turn. 

Prior  to  forming  the  clutch  toeth,  the  tool-slido  is  inclined 
to  a  suitable  angle  and  four  slots  are  cut  at  points  corrospond- 
ing  to  the  faces  of  the  teeth  and  to  a  depth  represented  by 
the  lowest  position  of  the  arbor  carrying  the  clutch.  The 
slotting  tool  is  then  replaced  by  a  forming  tool  sot  as  illus- 
trated. As  previously  mentioned,  the  arbor  turns  and  rises 
simultaneously  for  a  (luarter  turn  so  that  the  planing  tool 
generates  a  helical  or  spiral  tooth.  "When  the  arbor  drops  to 
its  initial  position,  the  tool  starts  forming  the  second  tooth, 
and  so  on  until  the  whole  clutch  is  finished.  Good  results 
as  regards  both  output  and  accuracy  are  obtained  with  this 
simple  fixture.  The  clutches  are  well  machined  and  can  be 
used  without  further  finishing. 

*     *     * 

BROACHING   VS.  REAMING 

Hroacliing,  as  generally  understood,  has  been  considered  to 
be  applicable  only  to  the  economical  production  of  holes  that 
are  not  round,  such  as  square,  hexagon,  etc.,  but  it  has  been 
found  that  round  holes  can  be  effectively  broached  for  two 
reasons.  First,  the  work  can  be  much  more  quickly  accom- 
plished by  broaching  than  by  reaming;  and  second,  the  hole 
produced  is  smoother,  free  from  objectionable  "rings,"  and 
accurate  as  to  size.  An  excellent  example  of  the  broaching  of 
round  holes  was  secured  in  Dodge  Bros,  plant  in  Detroit, 
where  vanadium  steel  forgings  used  in  the  manufacture  of  the 
Ford  automobile  were  being  broached  in  a  machine  made  by 


'  Aadres; 


Via   Massena.   58,   Turin,    Italy. 


Broaching   1    3/16-inch   Round   Holes   6%    Inches   Long 
in  Vanadium   Steel   Drop-forgings 

the  Lapointe  Machine  Tool  Co.,  Hudson,  Mass.  The  forging, 
which  is  5%  inches  long,  is  first  rough-drilled  in  a  high 
powered  vertical  drilling  machine,  from  0.005  to  0.010  inch 
being  left  on  the  diameter  of  the  hole  to  be  removed  by  the 
broach.  The  forgings  are  brought  directly  from  the  drilling 
machine  to  the  broaching  machine  and  the  hole,  which  is 
1  3/16  inch  in  diameter,  is  completed  in  one  pass  of  the 
broach,  a  production  of  750  being  obtained  in  ten  hours. 

The  fixture  used  is  of  very  simple  construction,  consisting 
simply  of  a  cast-iron  ring  fastened  to  the  faceplate  of  the 
machine,  against  which  the  forging  is  held  by  the  broach  as 
it  is  drawn  through.  The  spacing  or  pitch  of  the  teeth  in  the 
broach  is  about  equal  to  the  diameter,  and  a  small  straight 
portion  about  1%  inch  in  length  is  provided  on  the  end  of  the 
broach,  which  passes  through  the  hole  and  gives  it  a  burnished 
appearance.  The  hole  produced  by  a  broach  is  superior  as  a 
bearing  surface  to  that  produced  by  a  reamer.  This  is  because 
when  the  reamer  is  working  in  alloy  steel,  especially  that  con- 
taining a  percentage  of  nickel,  it  usually  tears  rings  around 
the  hole,  producing  a  rough  surface.  The  broach,  on  the 
other  hand,  if  it  produces  scratches  or  tears  at  all,  makes 
these  in  a  line  parallel  with  the  axis  of  the  work,  which  is 
less  detrimental  to  a  bearing  surface  than  annular  grooves. 

D.  T.  H. 
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MAKING   BENDS   FROM   STRAIGHT    SHEET 
METAL   PIPES 

BY  FOREMAN  PI-ATER 

In  large  engineering  works  and  factories,  light  sheet  metal 
piping  is  used  for  various  purposes  such  as  ducts  from  venti- 
lating fans,  dust  exhausting  pipes  from  grinding  and  polish- 
ing machines  and  a  nuinher  of  similar  uses.  Wliercvor  piping 
is  used,  right-,  obtuse-  or  acute-angle  bends  play  an  important 
part,  and  it  may  be  mentioned  in  this  connection  that  the 
ordinary  stove  pipe  bend  or  elbow  cannot  be  used  in  a  system 
of  piping  used  in  conne-ction  with  a  fan.  The  resistance  pro- 
duced by  the  sudden  change  in  direction  of  the  air  moving 
at  high  velocity  always  has  a  serious  impeding  effect  upon  Its 
movement.  In  order  to  reduce  resistance  as  far  as  possible, 
right-angle  bends  should  have  the  radius  of  curvature  at  the 
inside  of  the  bend  equal  to  at  least  the  diameter  of  the  pipe. 
Right-  and  obtuse-angle  bends  in  sheet  metal  piping  are  gen- 
erally produced  by  machinery,  and  most  large  firms  carry  a 
stock  of  the  different  diameters  which  they  use.  The  machine- 
made  bends  are  naturally  cheaper  than  hand-made  ones.  How- 
ever, in  handling  small  jobs  of  sheet  metal  pipe  work  it  is 
not  always  advantageous  or  advisable  to  use  the  ready-made 
bends. 

It  has  often  been  the  writer's  experience  to  be  called  upon 
to  make  ventilating  or  dust  collecting  ducts  that  require  bends 


Method  of  making  Bends  from  Sheet  Metal  Pipes 

Other  tlian  the  standard  forms  which  may  be  bought  in  the 
open  market.  There  are  several  methods  of  making  bends  by 
hand  in  addition  to  those  for  producing  them  by  machinery. 
The  method  generally  adopted  consists  of  laying  out  a  develop- 
ment of  the  bend.  The  different  segments  are  then  cut  from 
this  development,  sufficient  allowance  being  made  for  joining, 
and  connected  by  one  of  the  usual  methods  followed  in  sheet 
metal  work.  These  methods  are  adequately  treated  in  many 
textbooks  on  sheet  metal  pattern  drafting.  In  the  majority 
of  engineering  work  shops,  however,  such  books  are  not  al- 
ways available  when  they  are  needed  and  many  a  mechanic 
has  been  at  a  loss  to  know  how  to  proceed  to  lay  out  an  ac 
curate  pattern  for  a  bend  of  the  radius  and  angle  desired. 
It  is  for  the  use  of  such  men  that  the  present  article  has 
been  prepared,  illustrating  a  simple  method  of  making  sheet 
metal  bends — either  single  or  double  and  of  any  radius --from 
sheet  metal  pipes,  without  the  necessity  of  laying  out  the 
developments  to  obtain  the  patterns. 

Bends  are  more  easily  made  from  pipes  of  thicker  gage,  as 
the  stouter  metal  lends  itself  more  readily  to  bending  Spe- 
cial machines  are  generally  used  in  marine  and  locomotive 
engine  shops,  but  where  the  number  of  bends  is  limited,  sim- 
ple methods  are  generally  employed.  In  bending  pipes,  two 
preliminary  steps  are  necessary,  i.  c  filling  the  pipe  with 
lead  or  rosin  to  prevent  the  formation  of  wrinkles  and  irregu- 
larities, and  annealing  the  pipe  at  the  point  where  it  has  to 
be  bent.  The  lead  or  rosin  is  melted  out  of  the  pipe  after  the 
bending  has  been  completed.  Fine  sand  is  sometimes  used 
as  a  substitute  for  the  rosin,  the  sand  being  confined  in  the 
pipe  by  wooden  plugs  during  the  bending  operation. 

Before  entering  upon  a  discussion  of  the  production  of  bends 
from  sheet  metal  pipe,  it  may  not  be  out  of  place  to  outline 


brielly  the  method  of  producing  such  pipe.     When  the  diam- 
eter of  the  pipe  is  known,  the  circumference  is  obtained  by 
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multiplying  the  given  diameter  by  3.1416  or    -,  additional  al- 

7 
lowance  being  made  for  the  lap.  Tlie  sheet  metal  may  be  most 
satisfactorily  bent  between  bending  rollers,  but  if  such  rollers 
are  not  available,  a  round  Iron  bar  will  answer  the  purpose. 
The  seam  or  joint  is  either  soldered  or  grooved,  according  to 
the  requirements  of  individual  cases.  Where  the  sheet  metal 
is  to  be  bent  by  hand,  an  iron  bar  is  generally  used,  around 
which  the  metal  is  formed  with  a  box-wood  mallet,  or  an 
ordinary  plumber's  dresser  can  be  used  with  equally  good  re- 
sults. The  dresser  covers  a  larger  area  at  each  blow  and  is 
not  so  likely  to  make  indendations  in  the  work. 

A  complete  right-angle  bend  is  illustrated  at  It  in  the  ac- 
companying illustration.  In  starting  to  make  a  bend  of  this 
type,  the  pipe  is  marked  at  the  point  corresponding  to  the 
center  of  the  bend  at  the  side  of  the  pipe  that  will  be  at  the 
outside  of  the  bend.  Equal  distances  are  then  marked  on 
each  side  of  this  point  so  that  a  total  of  five  marks  has  been 
made  over  the  section  of  pipe  to  be  bent.  These  marks  are 
drawn  almost  all  the  way  around  the  pipe.  A  hacksaw  or 
chisel  is  then  used  to  cut  along  these  lines,  care  being  taken 
not  to  cut  completely  through  the  pipe  but  to  leave  small  por- 
tions to  hold  it  together  at  the  inner  side  of  the  bend.  The 
method  of  procedure  will  be  readily  understood  by  referring 
to  the  diagram  shown  at  A.  The  pipe  is  then  bent  to  the 
form  shown  at  C  and  the  openings  are  closed  up  by  pieces  of 
sheet  metal  of  the  shape  shown  at  B.  Sufficient  allowance  is 
made  in  the  size  of  these  pieces  so  that  they  lap  over  on  both 
sides  to  allow  for  soldering  them  in  place.  As  previously 
stated,  five  such  pieces  will  be  required  In  making  a  right- 
angle  bend.  After  these  pieces  have  been  cut  out,  they  are 
slightly  hollowed  or  peened  by  hammering  them  on  a  concave 
wooden  block.  After  this  peening  operation  has  been  com- 
pleted, the  pieces  are  bent  around  the  pipe  and  secured  in 
place,  thus  forming  the  complete  bend  shown  at  D. 

Obtuse,  acute  or  reverse  bends  are  made  in  exactly  the  same 
way.  An  obtuse-angle  bend  is  shown  at  E.  where  it  will  be 
evident  that  the  construction  is  exactly  the  same  as  previously 
described,  except  that  it  was  only  necessary  to  make  three 
cuts  in  the  pipe  instead  of  five.  In  the  case  of  acute-angle 
bends  it  will  be  necessary  to  make  more  than  five  cuts,  the 
number  varying  according  to  the  bend.  Reverse  bends  are 
made  in  the  same  way  except  that  the  cuts  for  the  reverse 
bend  are  made  on  the  opposite  side  of  the  pipe  from  those  for 
the  first  bend.  An  ordinary  mechanic  will  be  able  to  make 
very  satisfactory  bends  by  this  method  without  having  had 
any  extensive  experience  in  sheet  metal  work. 
*     *     • 

LUBRICATION  OF  AIR  COMPRESSOR 
CYLINDERS 
The  following  information  relating  to  the  lubrication  of  air 
compressor  cylinders  is  given  in  a  pamphlet  issued  by  the 
P^idelity  &  Casualty  Co.  Recent  disastrous  explosions  in  air 
compressor  systems  indicate  the  danger  existing  from  the 
use  of  ordinary  engine  oil  in  air  cylinders.  Only  a  pure  min- 
eral oil  with  a  flash  point  as  high  as  good  lubricating  quali- 
ties will  permit,  should  be  used.  An  excess  amount  of  lubri- 
cant should  be  avoided.  As  air  receivers  are  liable  to  ex- 
plosion from  accumulated  oil  deposits,  every  receiver  should 
be  equipped  with  a  pressure  gage,  safety  valve  and  proper 
drains.  All  reservoirs  and  pockets  in  the  air  line  where  there 
might  be  deposits,  should  be  drained  frequently  and  cleaned. 
It  is  bad  practice  to  have  the  air  compressor  inlet  in  a  hot 
or  dusty  room.  The  air  should  be  as  cool  and  clean  as  possi- 
ble. The  practice  of  throwing  kerosene  oil  into  the  com- 
pressor inlet  to  clean  it  is  extremely  dangerous.  Lubrication 
of  the  air  cylinder  with  soapsuds  (preferably  made  of  one 
part  soft  soap  to  fifteen  parts  water)  for  a  few  hours  each 
week  or  less  frequently  if  the  load  is  light,  will  aid  materi- 
ally in  keeping  the  cylinder  clean.  To  prevent  rust,  discard 
tlio  soap  and  feed  oil  into  the  cylinder  about  an  hour  before 
shutting  down.  The  receiver  blow-off  should  then  be  opened 
and  the  accumulation  of  oil  and  water  drained  off. 
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"INVOLUTE"  GEARS   AND    CUTTERS 

The  report  of  the  American  Society  of  Mechanical  En- 
gineers committee  on  involute  gears  rendered  at  the  last 
spring  meeting  was  disappointing,  but  the  fact  that  the  data 
of  tooth  shapes  produced  by  the  so-called  "involute"  gear  cut- 
ters made  by  the  various  cutter  manufacturers  are  held  a  close 
secret  caused  an  indefinite  report  by  the  committee  to  be 
almost  a  foregone  conclusion. 

The  fact  that  true  involute  curves  are  not  produced  by 
commercial  cutters  of  the  rotary  type  was  not  generally 
known  until  a  very  few  years  ago,  and  the  knowledge  is  by 
no  means  widespread  now.  Gears  cut  by  true  involute  cut- 
ters of  the  rotary  type,  made  in  sets  of  eight  to  cover  all 
numbers  of  gear  teeth  from  a  twelve-tooth  pinion  to  a  rack, 
will  not  run  together  satisfactorily.  In  order  to  make  the 
rotary  cutter  a  commercial  proposition  it  was  necessary  to 
limit  the  number  of  cutters  required  for  a  given  pitch,  but  to 
do  this,  theoretical  considerations  had  to  be  sacrificed  in 
order  to  secure  satisfactory  interchangeability.  Hence,  the 
involute  cutter  is  involute  in  name  only.  The  real  tooth 
shapes  are  empirical  and  wer«  reached  by  experimentation. 

The  data  of  "standard"  cutter  shapes  comprising  the  radii 
of  the  curves,  positions  of  centers,  points  of  intersection,  and 
so  forth,  have  been  offered  to  Machinery  for  publication 
twice  within  a  few  years,  but  could  not  be  accepted  because 
they  were  submitted  without  authority.  The  contributors  were 
not  authorized  to  publish  the  matter  by  the  concerns  that 
had  developed  the  shapes  at  heavy  cost.  But  this  scrupulous 
policy  of  Machinery  has  not  been  a  bar  to  the  dissemination 
of  the  data.  Probably  none  of  the  rotary  gear  cutter  makers 
need  make  their  cutters  by  copying  B.  &  S.  cutters  if  they 
have  been  willing  to  "pay  the  price." 

The  situation  is  unfortunate  in  several  respects.  A  pre- 
mium has  been  placed  on  the  dishonesty  of  trusted  employes, 
the  mechanical  public  has  been  misled  and  true  interchange- 
ability  of  gears  cut  with  the  cutters  made  by  different  manu- 
facturers has  not  been  realized.  We  believe  that  mechanical 
progress  would  have  been  fostered  if  the  policy  of  secrecy 
as  to  the  exact  shapes  produced  had  not  been  so  rigidly 
adhered  to.  The  correctness  of  the  theory  of  involute  gear- 
ing has  been  seriously  questioned  by  mechanical  men  be- 
cause of  a  misunderstanding  of  the  situation.  That  the  theory 
is  correct,  however,  has  been  proved  by  the  success  of  the  gen- 
erated involute  teeth  on  spur,  spiral  and  bevel  gears. 


Ill  tlK'  Interests  of  mechanical  progress  wc  Buggosl  that 
Ihf  well-known  "involute"  gear  cutter  makers  publish  the 
(latii  of  tooth  HJiapos  used  and  thus  bring  about  an  agree- 
ment which  will  make  for  true  Interchiuigi'abllity  of  milled 
tooth  gearing  and  eliminate  a  niyst(!ry  that  Is  hardly  credit- 
able to  American  manufacturing  policy. 


RECORD   OF   PRESSED   FITS 

The  paper  presented  before  the  American  Society  of  Me- 
chanical Engineers  contributing  the  record  of  over  two 
hundred  pressed  fits  is  of  interest  and  value  to  machinists. 
No  feature  of  machine  shop  practice,  within  narrow  limits, 
of  course,  has  been  attended  with  more  uncertainty  than 
the  over-size  allowances  to  be  made  on  shafts  and  crank-pins 
assembled  with  hubs  by  pressure.  The  length  and  thickness 
of  the  hub  and  the  material  affect  the  over-size  allowance  to 
be  made.  Many  mechanics  who  never  saw  a  micrometer  were 
able  to  make  pressed  fits  with  no  guide  but  "judgment"  which, 
of  course,  was  the  result  of  experience,  but  most  of  them  made 
excessive  allowances  compared  with  those  recorded  by  Mr. 
MacGill.  The  result  was  often  overstrained  hubs  that  cracked 
in  service. 

Little  is  gained  in  tightness  of  fit  by  exceeding  the  elastic 
limit  of  the  solid  metal  composing  the  hub,  and  serious  dam- 
age will  result  if  the  overstrain  is  carried  far.  Rough  turn- 
ing and  boring,  however,  permit  of  considerable  apparent 
variation  in  practice.  The  ridges  of  metal  on  the  parts  are 
crushed  in  pressing  together,  and  in  crushing  require  much 
more  pressure  to  assemble  than  to  press  apart.  This  is  the 
test.  The  pressed  fit  which  shows  the  least  difference  be- 
tween the  pressure  required  to  assemble  and  to  force  apart, 
other  things  being  equal,  is  the  best. 
*     *     tf 

"SAFETY  ALWAYS" 

The  National  Tube  Co.  is  distributing  a  safety  calendar 
which  should  serve  a  useful  purpose  in  promoting  the 
principles  of  safety  in  the  operation  of  shops,  mills,  fac- 
tories and  in  the  ordinary  affairs  of  life.  No  one  needs  to 
be  told  of  the  importance  now  attached  to  safety  considera- 
tions nor  how  rapid  the  growth  of  the  sentiment  has  been. 
Every  general  manager,  superintendent  and  other  responsible 
officer  of  concerns  in  states  where  compensation  laws  have 
been  enacted  is  familiar  with  the  new  aspect  of  the  safety 
movement  and  should  feel  that  he  is  now  his  brother's  keeper. 
The  calendar  mentioned  bears  twelve  mottos  of  special  appli- 
cation in  steel  mills,  and  of  general  application  in  manu- 
facturing plants.     Following  are  examples: 

Every  danger  sign  posted  in  the  mill  means  that  the 
danger  pointed  out  is  real.  Men  must  ascertain  what  is 
on  these  signs  around  places  where  they  work  and  give 
heed  to  the  warnings.  The  red  ball  on  a  sign  means 
danger. 

It  is  better  to  be  careful  a  thousand  times  than  to  be 
injured  once.  Get  the  safety  habit.  If  you  see  a  man  act- 
ing carelessly  tell  him  about  it,  and  don't  be  afraid  of 
hurting  his   feelings  by   doing  so. 

Neglect  of  slight  injuries  often  results  in  blood  poisoning 
and  serious  trouble.  The  company  has  provided  an  emerg- 
ency hospital,  where  employes  injured  in  the  mill  can  re- 
ceive the  best  of  attention.  Don't  neglect  small  injuries. 
Your  eyes  are  valuable  to  you.  Wear  goggles  when 
working  where  chips  or  sparks  may  fly.  They  may  be 
awkward  at  first,  but  you  will  soon  get  used  to  them  and 
then  you  wouldn't  work  without  them. 

A  dirty  mill  means  accidents.     Do  not  leave  waste  ma- 
terial  or   refuse   lying  around.     Places   are   provided   for 
keeping  it.    Do  your  part  toward  keeping  the  mill  clean. 
The  mottos   "Safety   Always"  and   "Safety  First"  have  be- 
come industrial  slogans  which  must  have  some  influence  on 
the  methods  of  older  men  and  much  on  those  of  the  younger 
ones.     In   the   course   of  twenty   years   there  will   be   an   en- 
tirely changed  attitude  on  the  part  of  workmen  generally  in 
regard  to  accidents  and  accident  prevention.     A  preventable 
accident  will  then  be  looked  upon  as  little  less  than  a  crime 
on  the  part  of  the  one  responsible,   and   the   intelligent  em- 
ployers of  labor  will  have  contributed  greatly  to  the  spread 
of  the  idea  by  enforcing  rules  for  safe  conduct  of  their  em- 
ployes similar  to  the  foregoing. 
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WORK-HOLDING   DEVICES   AND   TOOLS 

Tlie  articles  by  Albert  A.  Dowd  now  running  on  work-hold- 
ing devices,  tools  and  tool-guides,  for  lathes  and  boring  mills 
arc  unusual  if  not  unique.  So  far  as  we  Icnow,  nothing  com- 
parable with  them  lias  boon  published  before.  The  impor- 
tance of  the  subject  is  indicated  by  the  large  number  and 
variety  of  means  provid(!d  for  holding  work  and  performing 
circular  machining  processes. 

The  first  and  principal  accessories  for  holding  work  for 
turning  were,  and  still  are,  pointed  centers.  These  and  a 
driver  constitute  a  perfect  means  for  holding  parts  for  cylin- 
drical or  taper  turning  or  grinding.  But  they  can  be  applied 
only  when  the  work  is  of  a  shape  that  permits  it  to  be  mounted 
securely  on  conical  points  fitting  into  it.  A  narrow,  thin  ring 
cannot  be  held  thus,  and  the  primitive  means  provided  was 
either  a  mandrel  or  a  faceplate.  The  mandrel  has  its  limita- 
tions as  lias  also  the  faceplate.  The  latter  fitted  with  bolts, 
clamps,  straps  and  finally  with  movable  jaws  actuated  by 
screws,  became  a  chuck. 

The  lathe  center,  mandrel,  faceplate  or  chuck  appear  in 
some  shape  or  other  in  all  forms  of  work-holders;  but  the 
variety  of  designs  possible  and  necessary  for  efficient  mounting 
and  driving  work  in  modern  manufacturing  plants  Is  almost 
endless.  To  work  out  efficient  designs  independently  requires 
wide  experience  and  good  judgment  on  the  part  of  the  tool 
designer. 

It  is  not  too  much  to  say  that  no  factor  of  production  is 
more  important  than  the  mandrels  and  chucks  provided  for 
machines.  The  best  machine  tool  must  be  inefficient  if  not 
provided  with  these  in  the  variety  and  form  required  for  the 
work  to  be  done  on  it.  Although  so  important,  they  have  been 
neglected  in  many  plants  that  outwardly  present  the  appear- 
ance of  being  well  equipped.  A  machine  is  only  the  mech- 
anism for  applying  power  to  a  tool  for  cutting  or  shaping.  It 
is  useless  unless  the  tool  and  the  holders  for  the  work  are 
provided.  Thus  three  elements  are  necessary — the  machine, 
the  cutting  or  shaping  tool  and  the  work-holding  device. 
*     *     * 

NEW  MACHINERY  AND   TOOLS 

Every  period  of  business  depression  is  marked  by  activity 
in  the  development  of  improved  means  of  production.  The 
reasons  are  not  far  to  seek.  First,  there  is  an  insistent  de- 
mand for  machines,  tools  and  methods  which  will  produce 
more  cheaply.  Manufacturers  strive  harder  in  dull  times  to 
produce  goods  at  lower  prices  than  when  the  demand  for 
their  products  is  heavy.  Second,  the  builders  of  machinery 
have  more  time  to  improve  their  products  and  they  take  the 
opportunity  to  simplify  and  improve  methods  of  production 
and  to  introduce  new  practices  that  cannot  be  given  the 
necessary  attention  when  the  shop  is  running  at  top  notch 
production. 

The  January  number  of  Maciiinkhy  contained  twenty-eight 
pages  of  descriptions  of  thirty-two  improved  products  in  the 
machine  shop  and  closely  related  fields.  This  showing  is 
gratifying.  It  not  only  indicates  that  American  machine  tool 
builders  possess  great  enterprise,  but  that  they  fully  appre- 
ciate the  advantages  of  showing  their  new  products  in  a 
journal  that  maintains  a  liberal  policy  in  regard  to  the  pub- 
lication of  matters  of  news  to  the  mechanical  world.  That 
this  liberal  policy  means  much  to  American  machine  tool 
manufacturers  Is  becoming  generally  appreciated.  In  no  case 
is  exclusive  publication  required  or  even  suggested.  On  the 
other  hand,  the  editorial  policy  has  always  been  to  en- 
courage simultaneous  publication  In  all  the  mechanical  jour- 
nals. The  new  developments  made  by  manufacturers  In  a 
given  field  are  matters  of  news  interest  to  the  readers  of  the 
journals  in  that  field.  Manufacturers  who  support  the  techni- 
cal press  by  their  advertising  patronage  merit  this  recogni- 
tion of  new  developments  which  they  bring  forth  from  time  to 
time.  The  policy  of  exclusive  publication  of  new  develop- 
ments In  one  journal  only  is  soHish  and  even  dangerous  to 
the  welfare  of  the  industry  both  as  regards  readers  and  ad- 
vertisers. It  gives  that  journal  a  false  standing  and  would 
permit  monopoly  In  technical  journalism  to  be  established  if 
carried  to  its  logical  conclusion. 


FILING  YOUR  OWN   PATENT* 

BY   KORD  W.   HARRiat 

It  Is  an  economical  man  who  tries  to  cut  his  own  hair, 
but  it  is  probable  that  any  of  us  marooned  on  a  desert  island 
and  given  a  pair  of  shears  would  take  an  occasional  "whack" 
at  it.  Similarly,  an  inventor  ought  not  to  be  his  own  patent 
lawyer,  but  there  are  occasions,  when  stern  necessity  drives, 
on  which  any  inventor  Is  justified  in  trying  it.  This  condition 
is  often  due  to  the  fact  that  the  inventor  is  unable  to  find  the 
$65  demanded  by  a  reputable  attorney  for  securing  a  patent 
but  can  find  the  $lij  fee  charged  by  the  government. 

Before  outlining  just  how  an  inventor  goes  about  prosecut- 
ing his  own  case,  it  might  be  well  to  say  a  word  or  two  about 
patent  attorneys.  It  is  a  notorious  fact  that  there  are  a 
great  many  incompetent  patent  lawyers.  It  Is  also  a  well- 
known  fact  that  the  average  patent  Is  valueless.  The  two 
conditions  go  together,  being  cause  and  effect.  Some  patents 
—in  fact,  most  patents — are  valueless  because  there  is  no  real 
Invention  behind  them.  They  are  mere  adaptations  or  im- 
provements upon  which  no  patent  should  have  been  allowed. 
The  line  between  mechanical  skill  and  Invention  is  so  in- 
definite, however,  that  our  patent  office  has  no  choice  but  to 
grant  a  patent  upon  an  application  that  discloses  a  novel 
structure  or  results  and  which  can  by  any  stretch  of  the  im- 
agination be  considered  an  invention.  Such  a  patent,  how- 
ever, has  generally  very  limited  claims  and  is  of  little  value 
to  anyone.  The  "shyster"  lawyer  is  generally  responsible  for 
the  existence  of  such  a  patent,  as  he  has  led  the  inventor  to 
think  he  has  a  meritorious  invention  when  he  is  morally  cer- 
tain that  the  invention  is  valueless.  It  Is  probable  that  some 
legislation  looking  to  a  tightening  of  the  lines  and  excluding 
such  trivial  patents  would  drive  many  of  the  poorer  patent 
lawyers  out  of  business  and  save  the  Inventors  of  the  country 
a  great  deal  of  expense  and  many  a  disappointment.  It  is 
also  probable  that  anything  that  would  decrease  the  num- 
ber and  Increase  the  professional  honesty  of  patent  lawyers 
as  a  class  would  have  the  same  effect.  Both  of  these  reforms 
are  urgently  needed  and  no  doubt  will  come. 

Many  patents  are  valueless,  not  because  the  inventor  did 
not  have  a  meritorious  invention,  but  because  he  allowed  a 
poor  lawyer  to  give  away  his  rights.  There  Is  nothing  more 
pathetic  than  a  good  invention  poorly  protected.  The  in- 
ventor has  disclosed  his  invention  to  the  public,  he  has  fully 
explained  and  illustrated  it  as  required  by  law,  and  he  has 
obtained  in  exchange  a  claim  or  collection  of  claims  which 
is  easily  avoided  or  which  will  be  declared  invalid  by  the 
first  court  called  upon  to  pass  on  it.  This  is  almost  al- 
ways due  to  the  laziness  or  Incompetence  of  the  attorney  who 
handled  the  case.  The  patent  office  is  generally  fair,  but  it 
will  not  give  an  inventor  any  more  than  he  asks  for,  and  if 
his  attorney  is  satisfied  with  poor  claims,  that  is  what  he  will 
get.  It  is,  of  course,  sometimes  possible  to  surrender  such 
a  poor  patent  and  take  a  reissue  that  adequately  protects  the 
invention;  but  the  proceeding  is  difficult,  involves  additional 
expense,  and  must  be  done  promptly.  It  is  probable  that 
raising  the  standard  among  the  patent  office  examiners  and 
the  cultivation  of  a  fairer  viewpoint  among  them  might  as- 
sist in  this  matter,  but  the  real  remedy  is  fewer  and  better 
attorneys.  Our  patent  system  is  the  foundation  upon  which 
a  great  deal  of  our  industrial  prosperity  rests,  and  the  Ameri- 
can people  should  make  an  earnest  effort  to  correct  the  mani- 
fest abuses  and  graft  that  have  sprung  up  in  the  patent  so- 
liciting business. 

Any  man  having  a  real  invention  should  exercise  great 
care  in  committing  it  to  the  tender  mercies  of  the  average 
patent  lawyer.  The  good  lawyers  are  not  hard  to  find.  They 
generally  have  built  up  a  reputation  over  a  long  period  of 
years  and  are  known  to  prominent  attorneys,  bankers  and 
business  men.  Only  such  men  should  be  employed  on  real 
inventions,    and    they   charge   little    if    any    more    than    the 


*  I''or  aildltlonal  Informallon  on  pafpnt  iirosociiHiiK  and  kliulrod  snl'Jccts 
publislicd  in  MAC^iiiNKity,  see  also:  "Tatent.  ExpertlnB — A  New  Field  for 
HiiKineiis."  Jiuiiiiiiy,  19i:i;  "A  Patent  OMiee  I'aradox,"  November,  1011': 
"Life  and  ('(ist  of  Patents,"  Dooenilier,  3012;  "'Aelnal  and  Conslrnetlve 
Patent  Iiifiiiife'ciiient,"  April  and  May.  1912;  "  Proposed  Clianpes  in  I'atcnt 
Laws,"  Jiilv,  1012:  "Patent  Laws  and  the  Post  of  Manufaeture,"  June, 
1909;  "Forfeiture  of  Patent  Kiglits,"  Deccnilicr,  1908;  "Tbe  SUte  of  the 
Patent    Ollice,"    Mareli,    1008;    "Patents    and    Inventors."    June.    1908. 
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shystoivs.  II  often  happens,  however,  tliat  an  inventor  does 
not  have  th(>  money  to  emph)y  sneh  a  man  and  must  abandon 
his  invention  or  nialio  a  start  at  proseeutin^  it  liimself.  Or 
it  may  liajipen  tliat  ho  has  some  experieni^e  in  pat(>nt  cases 
and  does  not  value  his  Invention  highly  onouKh  to  warrant 
employinK  an  attorney.  He  can  deal  direc'tly  with  the  patent 
olflce,  and  IhouKh  tlie  old  sayiiiR  that  "the  man  who  doctors 
himself  has  a  fool  for  a  patient"  is  somewhat  applicable, 
neverllieless  it  is  probable  that  the  average  mechanic  or 
business  man  could  prosecute  a  case  before  tho  patent  otTlc^e 
with  as  good  or  better  results  than  the  sliyster  lawyer.  In 
any  case  the  following  hints  can  do  no  inventor  any  harm, 
even  if  ho  has  a  lawyer. 

In  the  first  place,  it  should  be  recognized  that  the  United 
States  Patent  Offlcc  gives  an  inventor  a  lot  of  latitude.  It 
will  send  him,  free  of  charge,  a  copy  of  the  Rules  of  Practice 
governing  the  general  conduct  of  its  business  and  the  in- 
ventor's relations  to  it.  This  book  looks  formidable,  but 
really  only  the  first  twenty-eight  pages  and  some  of  the 
forms  interest  an  inventor  on  an  ordinary  application.  If 
you  cannot  prosecute  an  application  on  this  information  you 
will  find  that  the  difflculties  you  meet  with  are  unusual  ones. 
In  addition,  every  library  has  Walker,  Robinson  or  Hopkins 
on  Patents,  and  a  few  evenings  spent  in  reading  the  opening 
chapters  will  give  you  an  insight  into  patent  theory  that  is 
well  worth  wliile. 

Having  mastered  the  general  theory  you  can  prepare  your 
application.  The  first  thing  is  the  drawings.  The  Rules  of 
Practice  are  very  specific  as  to  size,  etc.,  and  should  be  fol- 
lowed closely.  Here  again,  the  general  spirit  of  fairness  to 
an  inventor  is  shown.  The  patent  office  will  accept  for  ex- 
amination any  sort  of  a  drawing  that  is  plain,  and  will  ex- 
amine and  act  upon  any  application  that  contains  such  a 
drawing.  Before  the  patent  issues  and  is  printed,  however, 
drawings  of  the  style  specified  in  the  Rules  of  Practice  must 
be  furnished  by  the  inventor  or  he  must  pay  the  patent  of- 
fice for  making  them.  But  he  can  prosecute  his  patent  to 
final  allowance  or  rejection  on  drawings  that  are  decidedly 
not  in  accordance  with  the  rules. 

Having  made  the  drawings,  tlie  inventor  must  write  his 
specification.  A  sample  drawing  faces  page  68  of  tlie  Rules 
of  Practice  and  the  specification  for  it  is  given  on  pages  70, 
71  and  72.  Pages  12,  13  and  14  explain  this  specification  and 
the  general  structure  thereof,  and  it  is  not  hard  to  prepare 
a  reasonably  good  one.  The  petition  and  oath  are  given  as 
Form  1  to  10  and  Forms  18  and  19;  they  are  plain  and  can  be 
copied  and  filled  in  directly  from  the  Rules  of  Practice.  Tlie 
inventor  should  be  careful  to  fully  show  and  clearly  describe 
his  invention,  as  new  matter  can  not  ordinarily  be  added  to 
either  the  body  of  the  specification  or  the  drawing  after  it  is 
once  filed. 

The  specification  ordinarily  ends  with  one  or  more  claims 
which  to  the  ordinary  mortal  look  like  a  mere  jumble  of 
words.  They  are  a  general,  concise  and  exact  description  of 
the  invention.  In  all  the  books  on  patents  and  patent  law, 
there  has  been  very  little  written  about  the  form  of  claims 
that  will  assist  an  ordinary  man  in  writing  them.  They  are 
the  patent,  and  it  is  in  writing  and  changing  them  to  make 
them  allowable  that  the  attorney  earns  his  fee.  Years  ago, 
when  the  writer  was  an  inventor  and  had  never  attempted 
to  handle  cases,  he  conceived  a  great  awe  for  claims.  They 
appeared  to  be  wonderful  examples  of  verbal  gymnastics. 
After  having  prosecuted  many  cases  for  himself  and  others, 
the  conviction  grows  upon  him  that  they  are  mostly  a  trick. 
They  are  simply  fundamental  ideas  wrapped  up  in  verbiage. 
Some  men  apparently  never  learn  to  write  them,  others  take 
to  it  naturally.  The  best  advice  I  can  give  a  prospective 
prosecutor  is  to  go  to  the  nearest  public  library  and  get  a 
late  copy  of  the  Official  Gazette  of  the  United  States  Patent 
Office.  Look  through  the  single  views  and  appended  claims 
therein  and  pick  out  five  or  six  patents  that  have  a  number 
of  claims  that  you  can  understand.  Preferably,  pick  those 
that  are  very  short,  for  the  fewer  the  words  the  better  the 
claim.  Send  five  cents  in  coin  or  money  order  for  eacli 
patent  to  the  Commissioner  of  Patents,  Washington,  specify- 
ing the  number,  date  and  name  of  the  inventor  of  each,  and 
you  will  get  a  complete  copy  of  the  drawings,  specification 


and  claims.     Study  the  form  and  the  way  the  claims  are  ex- 
pressed. 

If  you  have  nnid  Walker  carefully  you  will  know  that  you 
cannot  claim  a  mode  of  operation,  but  only  the  means  by 
which  tho  mode  of  operation  is  carried  out.  You  cannot  use 
as  an  element  in  your  claim  "a  shaft  moving  up  and  down," 
but  you  nuiy  say  "a  shaft,  means  for  moving  said  shaft  up 
and  down,"  etc.  Writing  <;laims  is  a  trick  and  the  main  thing 
to  remember  is  tliat  the  more  different  things  a  claim  may 
be  imagined  as  describing  the  better  it  is.  Avoid  being 
definite.  Say  "means  for  fastening  said  pulley  to  said  shaft," 
instead  of  saying  "a  tapered  key."  One  way  you  may  limit 
yourself  to  a  simple  tapered  key  and  the  other  way  you 
cover  any  means  that  may  be  used  to  fasten  the  parts  to- 
gether; for  example,  a  set-screw  or  a  tapered  pin.  Relieve 
one  who  has  tried  it  with  good  success  that  claims  arc  not 
as  hard  to  write  as  they  look.  The  main  thing  is  to  claim 
enough.  Ask  broadly  for  everything  in  sight  and  say  it  as 
many  ways  as  you  can.     A  dozen  claims  are  not  too  many. 

Now  wrap  up  your  drawings,  petition,  oath,  specification, 
claims  and  filing  fee  of  $15  and  send  it  to  the  Commissioner 
of  Patents.  Take  your  drawings  to  a  blueprinter  and  get 
copies  or  the  patent  office  will  make  them  for  you  for  15 
cents  each.  Then  sit  down  and  wait  for  from  one  to  nine 
months  for  the  patent  office  to  act.  The  examiner  may  reject 
all  your  claims;  ho  may  object  to  your  drawings  as  informal 
and  tell  you  that  before  the  patent  is  printed  you  must  have 
others  made;  but  he  must  give  you  reasons  and  he  will  tell 
you  how  to  fix  tliem.  And  when  he  does  act,  you  have  one 
year  in  which  to  answer  him.  And  if  you  materially  amend 
your  claims  by  a  letter  to  him  you  have  another  year  after 
he  answers  you  to  answer  him.  And  so  long  as  you  put  in 
broad  claims  and  stand  by  them,  your  rights  cannot  suffer. 
Patents  may  be  kept  pending  for  years  in  this  way.  The 
patent  office  is  full  of  them.  You  have  a  year  to  answer  the 
examiner  every  time  and  so  long  as  you  keep  claiming  the 
earth  you  cannot  lose.  But  before  you  let  the  patent  issue 
and  as  soon  as  you  possibly  can,  get  a  good  lawyer  in  on  your 
patent  and  let  him  fix  it  up  for  you.  Just  consider  how  your 
hair  would  look  if  you  cut  it  yourself  and  how  you  would 
miss  an  ear  if  your  shears  slipped. 

*  *     * 

Native  copper  is  found  extensively  in  the  Lake  Superior 
region,  and  with  the  exception  of  a  few  mines  that  produce 
arsenical  copper,  the  "lake  copper"  is  of  remarkable  purity. 
It  is  seldom  found  on  the  market  at  the  present  time,  as  most 
of  it  is  contracted  for  by  the  makers  of  wire,  sheet  copper, 
etc.  Most  of  the  copper  production  of  the  United  States  does 
not  come  from  "native  copper"  but  from  the  ores  of  Montana 
and  Arizona,  which  consist  of  copper  and  sulphur,  or  copper, 
iron  and  sulphur.  These  ores  are  usually  roasted  to  remove 
a  portion  of  the  sulphur,  arsenic  and  other  volatile  im- 
purities. They  are  then  smelted  with  coke  in  a  vertical  fur- 
nace, producing  a  matte  or  compound  of  sulphur,  copper,  and 
iron  that  may  contain  thirty  per  cent  copper.  This  matte 
may  be  given  a  higher  copper  content  in  various  ways,  or  it 
may  be  run  into  a  Bessemer  converter,  the  iron  and  sulphur 
burned  off  and  the  resulting  coarse  or  crude  copper,  which 
may  be  99  per  cent  pure,  cast  into  anode  plates  and  electro- 
lytically  refined.  The  resulting  electrolytic  copper  is  often 
superior  in  purity  to  lake  copper.  The  less  pure  grades  of 
electrolytic  copper  are  known  as  "casting  copper"  and  are 
sold  for  making  brass  castings  and  for  uses  where  a  high  con- 
ductivity is  not  required. — Mechanical  Wor-ld. 

*  *     * 

Machine  tool  builders  suffer  in  some  cases  from  the  effects  of 
jealousy  or  false  pride  wliich  prevents  them  using  the  machine 
tools  of  competitors  for  work  on  which  they  are  manifestly 
superior.  If  a  special  design  of  machine  will  do  a  certain 
class  of  work  better  and  cheaper  than  the  ordinary  standard 
machine  tools,  tlie  manufacturer — whatever  his  product  may  be 
— should  be  of  a  sufficiently  liberal  mind  to  adopt  and  use 
it  in  his  sliop.  Of  course,  tlicre  may  be  honest  disbelief  in  tlie 
value  of  a  given  machine  for  its  express  purpose,  but  in  nine 
cases  out  of  ten  the  disbelief  is  simply  prejudice  that  will  not 
be  overcome. 
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RIFLING  HEAD   FOR  RIFLING  RECOIL 
VALVES  AND    GUNS 

HY   RlIDOI.l'H  K.  dl'KNTHKR' 

The  improved  form  of  rifling  head  Illustrated  herewith  has 
been  used  very  successfully  by  a  large  eastern  corporation  for 
riding  recoil  valves  and  guns.  The  outside  diameter  of  the 
rilling  head  is  about  0.002  or  0.003  inch  less  than  the 
finished  bore  of  the  gun  barrel,  or  recoil  valve,  and,  as  it  is 
fed  through  the  finished  bore,  three  spiral  grooves  are  cut, 
the  finished  deptli  of  the  grooves  being  0.189  inch.  Tlie 
rifling  head  is  connected  at  P  to  the  bar  of  the  rifling  ma- 
chine, and  it  is  lield  in  place  by  a  steel  pin.  The  machine 
used  for  this  class  of  work  is  especially  designed  for  the  pur- 
pose, and  measures  about  60  feet  in  length.  The  bar  to  which 
the  rilling  head  is  attached  has  a  travel  of  about  20  feet  and 
is  operated  by  means  of  a  long  worm  screw  which  runs  in  a 
tiiil-head  to  which  the  rifling  bar  is  attached. 

The  gun  barrel  or  recoil  valve  to  be  rifled  is  held  by  means 
of  a  headstock  and  tailstock,  which  are  geared  so  as  to  re- 
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Rifling:   Head   for    rifling  Kecoil   Valves   and    Gu 

volve  the  work  at  the  proper  ratio  in  order  to  generate  the 
helical  rifling  grooves.  The  rifling  head  is  equipped  with  a 
double  set  of  tools,  so  that  it  cuts  both  the  forward  and 
return  strokes.  At  each  end  of  the  machine  there  is  a  feed- 
ing mechanism  which  automatically  withdraws  the  three  cut- 
ters which  have  just  completed  a  stroke,  and  moves  the  other 
set  of  three  cutters  outward  for  the  return  stroke.  Each  of 
these  feeding  mechanisms  is  composed  of  a  worm,  worm-wheel 
and  ratchet  wheel,  to  which  a  stop  is  attached;  this  stop  en- 
gages the  rifling  head  and  is  caused  to  move  outward  a  cer- 
tain distance  for  each  stroke  of  the  head,  the  movement 
depending  upon  the  depth  of  the  cut  to  be  taken. 

The  construction  of  this  rifling  head  is  shown  by  the 
assembled  and  detailed  views  of  the  illustration.  The  cas- 
ing A  is  made  from  a  solid  steel  forging  in  order  to  secure  a 
true  bore  and  a  perfect  working  fit.  On  the  outside  of  this 
steel  casing  there  are  two  sleeves  L  and  M.  These  sleeves  are 
made  of  bronze  and  forced  on  but  are  also  held  by  small 
set-screws.  Inside  the  steel  casing  A,  two  expansion  heads  B 
and  C  are  located.  Expansion  head  C  has  an  extension  rod 
which  passes  througli  a  hole  in  the  liead  B  and  the  latter  is 
attached  to  it  by  a  small  pin,  thus  locking  the  two  expansion 
heads  together. 

The  cutters  are  held  in  cutter-liolders  E  which  are  pivoted 
in  the  center  to  a  pivot  bearing  D  which  is  slotted  at  three 
places  120  degrees  apart,  as  shown  by  the  detailed  view.  This 
pivot  bearing  is  held  in  position  by  set-screws,  and  the  outer 
ends  of  the  cutter-holders  are  supported  by  conical  sur- 
faces on  the  expansion  heads.     Expansion  head  C  has  a  hole 
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directly  under  tlie  c('ntral  rod,  which  is  provided  for  pipe  O, 
through  which  oil  is  supplied  to  the  center  of  the  rifling  head 
tor  washing  out  the  chips  at  the  end  of  each  stroke  and  for 
keeping  tlie  cutters  well  lubricated.  The  oil  also  flows  through 
a  small  recess  cut  in  the  bottom  of  pivot  bearing  D,  into  the 
space  adjacent  to  head  B. 

Head  G  is  provided  with  a  rod  /  which  is  engaged  by  the 
stop  of  the  feeding  mechanism  previously  referred  to,  when 
the  head  is  at  the  right  end  of  its  stroke.  Similarly,  end  // 
of  the  extension  rod  engages  the  corresponding  stop  at  the 
opposite  end  of  the  machine.  In  this  way  the  expansion  heads 
are  moved  either  to  the  right  or  left,  thus  expanding  one  set 
of  cutters  outward  and  withdrawing  the  opposite  set.  Each 
head  is  equipped  with  cast-iron  expansion  rings  N,  which,  by 
reason  of  the  friction  between  the  ring  and  casing,  cause  the 
rifling  head  to  stay  in  the  position  in  which  it  is  set  by  the 
feed  stops  at  the  end  of  each  stroke.  The  feeding  mechanism 
is  designed  so  as  to  feed  the  cutters  outward  at  the  beginning 
of  each  stroke  not  more  than  0.0035;  in  other  words,  suc- 
cessive cuts   of   0.0035   are   taken   until   the  grooves  are   ma- 

chined    to    within    about    0.0045    or 

0.005  inch  of  the  flnished  depth. 
The  mechanism  is  then  adjusted  to 
throw  out  the  cutters  only  0.0015 
inch,  in  order  to  prevent  the  tools 
from  gouging  into  the  grooves  on 
the  finishing  cuts. 

The  rocker  arms  or  cutter  holders 
are  made  of  forged  steel  and  the 
outer  ends  beneath  the  cutters  are 
shaped  concave  to  fit  the  cones  of 
the  expansion  heads.  These  conical 
ends  of  the  heads  were  hardened 
and  then  ground  and  polished  to 
insure  a  true  working  surface.  The 
bearing  ends  of  the  cutter  holders 
were  also  hardened  to  insure  a  per- 
fect working  fit  and  to  reduce  wear 
to  a  minimum.  This  improved  rifl- 
ing head  has  made  it  possible  to 
rifle  the  bore  of  a  gun  barrel  or  re- 
coil valve  in  about  56  per  cent  of 
the  time  required  with  the  old-style 
head.  With  the  latter,  which  was 
only  equipped  with  one  set  of  cut- 
ters, the  time  for  rifling  a  recoil 
valve  was  about  55  hours,  whereas 
with  the  improved  head  the  same  operation  is  performed  in 
about  30  hours. 


EXPERIMENT   WITH   FALLING   BODIES   IN 
A   DEEP   MINE   SHAFT 

The  Michigan  College  of  Mines,  Houghton,  Mich.,  has  made 
some  interesting  tests  of  falling  bodies  in  a  deep  vertical  shaft 
of  a  copper  mine  at  Calumet,  Mich.  Within  a  radius  of  a  mile 
from  Calumet  are  three  of  the  deepest  shafts  in  the  world,  one 
of  them  being  5300  feet  deep.  One  of  the  experiments  con- 
sisted in  dropping  a  smooth  metal  ball  two  inches  diameter 
from  the  center  of  the  shaft  and  trying  to  catch  it  in  a  box 
of  clay  placed  4200  feet  beneath.  Another  ball  was  dropped 
from  the  southwest  corner  of  the  shaft.  The  balls  were 
dropped  by  burning  the  threads  by  which  they  were  sus- 
pended so  that  they  started  to  fall  directly  downward.  The 
shaft  is  nine  by  thirty  feet  cross-section.  The  first  of  the  balls 
was  suspended  four  feet  from  the  side  of  the  shaft  and  the 
second  from  a  point  nine  feet  from  the  opposite  corner.  Neither 
of  the  balls  reached  the  box  of  clay;  one  of  them  was  never 
found  and  the  other,  presumably  the  one  started  from  the 
center,  was  found  by  a  workman  lodged  in  the  timbers  on  the 
east  side  of  the  shaft  800  feet  from  the  surface. 

bodies  dropped  into  the  shaft  invariably  lodge  somewhere 
in  the  east  wall.  This  action  takes  place  because  the  earth 
is  rotating  on  its  axis  from  west  to  east.  At  Calumet  a  part- 
icle at  the  surface  is  moving  to  the  east  at  the  rate  of  about 
1000  feet  a  second;   but  a  particle  5000  feet  down  the  shaft, 
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liiiviiiK  llio  tiimio  aiiguhir  volocity  as  tlic  particles  on  llio  Hurfacp, 
is  luoviiiK  eastward  at  a  rate  of  four  liiclios  less  than  1000  feet 
per  socon<i,  Tlie  ball  suspended  at  the  top  of  tlio  shaft  had  a 
thousand-feet-asecond  velocity;  it  was  not  only  moving  cast- 
ward  at  that  rate  when  it  started  to  fall  but  continued  moving 
eastward  all  the  way  down  tiie  sliaft.  Meanwhile  it  dropped 
to  the  bottom  at  a  rate  which  would  have  talien  17 Vi  seconds 
for  tlie  full  if  there  had  been  no  air  resistance  to  encounter. 
During  the  17V^  seconds,  the  particle  at  the  surface  and  the 
ball  falling  at  the  same  rate  would  have  traveled  17Vi  times 
four  inches  or  nearly  six  feet  further  eastward  than  the  part- 
icle at  the  bottom  of  the  shaft.  The  ball  started  from  the 
center  of  the  shaft,  therefore,  struck  the  east  wall  long  before 
it  reached  the  bottom.  As  a  matter  of  fact,  the  resistance  of 
the  air  at  the  high  speed  the  ball  acquired  soon  after  start- 
ing, was  suflicient  to  prevent  any  furtlier  acceleration  and  con- 
sequently the  ball  was  much  longer  than  17^^  seconds  in 
falling.  In  fact,  only  800  feet  of  fall  was  required  for  the 
ball  to  make  the  four  feet  from  the  center  of  the  shaft  to  the 
cast  wall  and  the  other  ball  must  liave  lodged  at  some  point 
not  much  further  down. 

If  the  walls  of  the  shaft  were  smooth  and  free  from  obstruc- 
tions, no  doubt  a  falling  body  would  rebound  from  side  to 
side  of  the  shaft  and  finally  reach  bottom,  but  the  many  tim- 
bers in  the  lining  of  the  shaft  and  the  levels  all  the  way 
down  furnish  places  where  a  body  is  sure  to  lodge,  and  so  if 
a  load  of  ore  were  to  be  spilled  into  the  shaft  near  the  top 
most  of  it  would  later  be  found  clinging  to  the  shaft  or 
stranded  on  the  levels  east  of  the  shaft. 

*  *     * 

ROLLER  AND  SILENT  CHAINS 

At  a  recent  meeting  of  the  Society  of  Automobile  En- 
gineers, John  R.  Cautley  presented  a  paper  on  roller  and 
silent  chains.  A  few  general  hints  and  practical  suggestions 
contained  in  this  paper  are  given  in  the  following: 

Many  engineers  have  a  distinct  misconception  as  to  all 
forms  of  driving  chains.  No  roller  or  silent  chain  can  be 
compared  directly  with  belting.  A  driving  chain  is  a  piece 
of  fine  and  highly  accurate  mechanism  and  should  be  treated 
as  such.  It  will  stand  an  amazing  amount  of  abuse,  but  if 
properly  installed  and  cared  for  it  has  an  efficiency  through- 
out its  life  which  is  hard  to  equal.  Two  basic  principles 
in  the  design  of  a  "standard"  roller  chain  are:  first,  maximum 
wearing  surface  for  the  minimum  of  weight  consistent  with 
reasonable  strength;  second,  such  a  proportion  between  roller 
diameter  and  sprocket  tooth  gap  as  will  allow  the  maximum 
of  wear  on  both  with  proper  gearing. 

Never  use  a  tightening  device  on  the  back  of  a  silent  chain. 
An  idler  sprocket  may  be  used,  but  it  must  start  with  at  least 
three  teeth  in  engagement.  This  is  owing  to  the  difference  in 
mesli  when  the  chain  runs  as  a  rack  and  when  it  runs  over 
sprockets.  If  the  chain  runs  over  three  wheels  for  any  pur- 
pose, adjustment  must  be  provided.  Accuracy  of  chain  and 
sprockets  and  mounting  is  just  as  necessary  with  both  silent 
and  roller  chains  as  with  gears,  but  this  is  easier  to  obtain 
with  chains. 

Means  for  adjustment  is  advisable  for  both  kinds  of  chain 
and  is  often  imperative.  Suitable  dust-proof  cases  improve 
the  running  of  chains.  Silent  chains  have  drawn  the  atten- 
tion of  automobile  engineers  to  the  advantages  of  chain 
drive,  but  they  should  not  overlook  the  modern  and  highly 
accurate  roller  chain  which  has  many  uses.  An  odd  number 
of  teeth  is  advisable  for  the  small  sprocket.  This  Is  not  "a 
hunting  tooth"  but  has  the  same  effect  with  regard  to  the 
chain,  as  it  prevents  the  same  combination  of  links  coming 
into  mesh  each  time.  Avoid  an  odd  number  of  links  where 
possible,  as  offset  links,  no  matter  how  well  made,  are  in- 
herently weak.  Small  sprockets  should  be  made  of  steel  and 
should  preferably  be  hardened,  though  this  practice  is  not  uni- 
versal. For  many  purposes,  sprockets  of  over  forty-two  teeth 
may  be  made  of  cast  iron.  Even  with  poor  Installation,  chains 
hold  up  to  their  remarkably  high  initial  efficiency  until 
practically  worn  out. 

*  *     * 

Friction  wears  out  machinery,  and  worry — not  work— uses 
up  men 


MAKING   SHRAPNEL   CASES   ON   THE 
CLEVELAND   AUTOMATIC 

An  unusual  (>x;iniple  of  automatic  machine  work  is  that  of 
producing  the  shrapnel  case  shown  in  Fig.  1.  This  case  la 
made  from  a  bar  of  3  1/16-inch  chrome-nickel  steel  stock.  The 
steel  has  a  tensile  strength  varying  from  125,000  to  135,000 
pounds  per  s(|uare  inch,  and  is  extremely  tough.     The  work 


Fig.    1.     Shrapnel   Case   made   from    Chrome-Nickel   Steel   having   High 

Tensile    Strength    on   a   Cleveland    Automatic   Screw   Machine,    made 

by    Cleveland    Automatic    Machine    Company,    Cleveland 

is  accomplished  on  a  3Vi-inch  Cleveland  automatic,  and  the 
tooling  equipment,  as  shown  in  Figs.  2,  3  and  4,  is  interesting. 
While  the  general  operation  of  the  Cleveland  automatic  is 
well  understood  by  many  mechanics,  the  production  of  this 
piece  illustrates  a  number  of  points  in  the  operation  of  this 
machine    which    are    not    so    well    known.      Therefore    it    is 


Fig.  2.     Order  of  Operations  on  the  Shrapnel  Ca 


advisable  to  explain  in  detail  just  how  this  interesting  job  is 
handled. 

The  first  operation,  as  the  job  was  originally  laid  out,  was 
to  feed  the  stock  out  to  the  stop  A,  shown  in  Fig.  3,  which 
is  held  on  the  cross-slide  and  operated  by  a  lever  on  the  base 
of  the  machine.  This  method,  since  the  photograph  shown 
in  Fig.  3  was  taken,  has  been  improved  upon  and  the  time 
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cut  from  twonty-sevon  and  one-half  minutes  to  twenty-five 
niiuutos  (soe  Pig.  2  for  improved  method).  The  secona 
operation  is  to  rougli-drill  the  large  hole  with  an  inserted  bit 
li,  step  the  hole  for  the  taper  reamer  with  cutter  G  and 
rough-turn  the  external  diametcf  with  cutter  D  held  in  a 
special  turning  attachment.  This  attachment  envelops  the 
shanks  of  all  six  tools  in  the  turret  in  order  to  obtain  sup- 
port. The  cutters  in  the  attachment  shown  in  Fig.  3  work  in 
advance  of  the   under-cutliiiK   forming   tool    A'   shown    in    Fig. 
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Fig.    3.     Cleveland    3V4-inch    Automatic    Screw    Machine    set   up   for 
making  a  Shrapnel   Case  in   Twenty-flve   Minutes 

4,  which  is  held  on  the  rear  cross-slide.  The  time  required 
for  the  completion  of  the  operations  outlined  is  thirteen 
minutes. 

In  the  third  operation  drill  H  finishes  the  powder  pocket, 
and  two  cutters  /  counterbore  for  the  tap — time  required  three 
minutes.  The  fourth  operation  consists  in  finishing  the 
diaphragm  seat  with  the  counterbore  J,  finishing  the  face  end 
with  inserted  cutter  K  and  breaking  the  corner  to  facilitate 


off  with  a  cut-off  blade  Q  retained  In  a  holder  on  the  rear 
cross-slide— time  six  minutes.  The  total  time  required  to 
produce  this  shrapnel  case  by  the  improved  methods  Illus- 
trated by  the  diagram  In  Fig.  2  is  twenty-flve  minutes. 

There  are  several  points  of  unusual  interest  In  the  pro- 
duction of  this  shrapnel  case.  One  Is  the  large  amount  of 
stock  to  be  removed  to  form  the  hole;  the  second  Is  the  long 
taper-reaming  operation — difficult  work  to  accomplish  satis- 
factorily on  an  automatic  screw  machine — and  the  third  Is  the 
long  outside  forming  operation  which  must  be  held  to  a 
limit  of  0.0005  inch  on  the  diameter.  In  order  to  accom- 
plish this  last  operation  successfully,  the  external  diameter 
of  the  piece  is  first  turned  with  a  cutter  held  In  a  separate 
turning  attachment,  leaving  only  0.010  inch  on  the  diameter 
to  be  removed  by  a  wide  under-cutting  or  shaving  tool  E  held 
very  rigidly  on  the  rear  cross-slide.  Not  only  must  the  case 
be  exact  as  regards  diameter,  but  it  must  not  vary 
from  one  end  to  the  other  nor  at  any  point  throughout  Its 
length.  The  large  shaving  tool  held  rigidly  in  the  manner  il- 
lustrated In  Fig.  4  accomplishes  this  result  satisfactorily. 

The  material  from  which  the  case  is  made  is  so  tough  that 
some  difficulty  was  met  with  in  selecting  a  tool  steel  that 
would  stand  up  for  a  reasonable  length  of  time  under  cut.  The 
drills  and  counterbores  are  tipped  with  "Novo"  cutters  and  all 
the  forming  tools,  including  the  cut-off  tool,  are  also  made 
from  the  same  steel.  The  ouly  cutting  tool  in  the  entire  tool- 
ing equipment  not  made  of  this  steel  is  the  tap.  The  bar  is  ro- 
tated at  sixty-four  revolutions  per  minute,  giving  a  surface 
speed  for  the  external  cutting  tools  of  approximately  fifty- 
one  surface  feet  per  minute.  The  low  cost  of  production  of 
this  shrapnel  case  is  remarkable.  Although  the  material  is 
difficult  to  work,  the  labor  cost  for  each  piece  is  only  0.041 
cent — almost  negligible  as  compared  with  the  cost  when  made 
by  hand-operated  machine  methods.  D.  T.  H. 
*     *     * 

The  Russian  torpedo-destroyer  Novik,  on  the  official  trial 
run,  reached  a  mean  speed  of  37  knots  and  a  maximum  speed 


m m. 


Fig.   4.     Showing  Tools  held    on   the   Front   and   Rear   Cross-slidoa     for    performing    the    Knurling,    Forming    and    Cutting-off 

Operations  on  the  Shrapnel  Case 


tapping  with  inserted  cutter  L,  the  time  required  being  forty- 
five  seconds.  In  the  fifth  operation  the  thread  is  cut  with  a 
tap  M  held  in  the  tap-holder  N  in  forty-five  seconds.  Then 
the  turret  is  indexed  and  for  the  sixth  operation  the  hole  is 
taper-reamed  with  reamer  0  provided  with  four  inserted 
"Novo"  steel  blades,  in  ninety  seconds.  The  last  and  seventh 
operation  consists  in  knurling  the  band  with  a  knurl  P  (see 
Fig.  4)  mounted  on  the  front  cross-slide,  and  cutting  the  shell 


of  37.3  knots.  Several  days  afterward  the  vessel  underwent 
the  continuous  six  hours  trial  provided  by  contract.  The 
speed  of  36  knots  prescribed  for  this  trial  was  not  only 
reached,  but  exceeded  considerably,  a  mean  speed  of  36.2 
knots  throughout  the  six  hours,  and  a  mean  speed  of  36.8 
knots  during  the  last  three  hours  being  obtained.  The  Novik 
is  a  turbine-propelled  vessel  of  1280  tons  displacement,  and 
the  boilers  are  fired  with  liquid  fuel. 
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LUBRICATING  SYSTEMS  FOR  CUTTING  TOOLS- 2 

METHODS  OF  DRAWING  LUBRICANT    DESIGNS  OK  DRAINAGE  PANS  AND  TANKS  -SEPARATION  OF  CHIPS   AND   LUBRICANT 

BY  JOSBPR  Q.  HORNBK" 


The  cuttiiiB  tools  which  require  a  supply  ot  lubricant 
tlirough  thoir  hollow  bodies  include  drills,  reamers,  counter- 
bores,  boriug  tools,  and,  less  frequently,  taps.    Threading  dies 


Fig-.    11.     A,    Connection    to    Oil    Passages    of    Stationary    Drill;    B, 

Connection  to  Oil  Passages  of  Rotating  Drill;   C,   Method  of 

lubricating  Hollow   Drill  for  Deep   Hole   Work 

are  also  fed  by  a  pipe  which  floods  their  interior,  or  the  thread- 
ing machine  may  have  a  hollow  spindle  through  which  the 
oil  is  pumped.    Long  drills  or  their  separate  holders,  not  held 


Fig.   12.     Various   Forms   of   Drainage   Channels  for   Machine   Tables 

in  a  turret,  usually  have  the  supply  pipe  screwed  in  at  the 
end  and  the  oil  goes  to  the  cutting  end  by  way  of  open  grooves 
or  grooves  covered  with  strips  soldered  over;  sometimes  holes 
are  drilled  in  the  solid  metal  to  the  cutting  point,  or  pipes  are 
laid  in  recesses  along  the  body  of  the  tool.  If  the  oil  is  not 
taken  through  the  end  of  the  drill  It  may  be  supplied  as  shown 
at  A,  Fig.  11.     This  method  is  suitable  for  any  class  of  drill- 

•  Address:      45   Sydney    Bldgs.,    Bath,    England. 


ing  machine  or  turret  lathe  in  which  the  drill  does  not  rotate. 
Connection  to  a  flexible  tube  enables  the  drill  to  feed  along 
to  any  desired  extent. 

A  modification  in  the  form  of  a  loose  collar,  as  at  li,  is 
necessary  to  permit  a  drill  to  revolve.  The  collar  is  held  from 
revolving  by  the  supply  pipe  6.  The  oil  is  sometimes  fed  by 
gravity  but  it  should  preferably  be  pumped  through;  it  passes 
to  the  passages  which  communicate  with  the  holes  or  tubes 
of  the  drill.  A  cup-shaped  collar  is  sometimes  used,  the  oil 
being  poured  in  from  the  top.  In  all  these  tools,  the  chips 
find  their  way  out  of  the  hole  by  the  flutes  or  spaces  of  the 
tool,  but  in  the  hollow  drills  used  for  deep  holes,  they  have  a 
special  outlet.  The  oil  is  fed  by  way  of  the  body  grooves,  and 
the  cuttings  escape  through  the  flutes,  the  hollow  shank  and 
an  extension  tube  (see  sectional  view  C,  Fig.  11).  A  stufling- 
box  surrounds  the  tube  and  the  oil  is  pumped  through  pipe  d, 
and  goes  along  the  outside  of  the  tube  and  past  the  shallow 
flutes  on  the  lands  of  the  drill.    The  oil  then  forces  the  chips 
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Fig.  13.     A,    Table    Ends    connected   by   Drain    Pipe;    B,    Drainage 

leading  to  Annular   Channel  beneath;    C,   Drainage 

Channel  for   Reciprocating   Table 

back  through  the  main  flutes  and  out  through  the  shank  and 
the  tube.  The  hole  must  be  first  drilled  to  a  depth  equal  to 
the  body  length  of  the  drill,  before  the  latter  can  be  used  with 


Fig.  14.     Drain   from   Table    into    Tank   in   Base   of   Machine 

oil,  this  preliminary  operation  being  done  with  a  short  start- 
ing drill. 

Methods  of  Recovering-  Used  Lubricant 
The  methods  of  catching,  draining  and  returning  the  oil  are 
simple  on  some  of  the  smaller  machines,  but  more   compli- 
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cated  on  the  larger  ones,  particularly  on  types  which  use 
lubricant  very  freely.  The  provision  for  lubricant  often  affects 
the  design  of  the  frame  and  many  of  the  smaller  details.  The 
simplest  catching  device  is  a  can  hung  underneath  a  table,  this 
being  emptied  into  the  drip-can  overhead  at  intervals.  This 
is  quite  satisfactory  when  tlie  quantity  of  lubricant  used  is 


Fig.   16. 


A,    Lubricating    System    for    DriUing    Machine;    B,    Supply 
and   Return  System   of   Vertical  Milling   Machine 


very  small,  but  like  the  drip-can,  it  fails  to  meet  requirements 
when  a  flow  of  any  magnitude  is  required,  and  a  proper  tank 
must  be  employed.  The  three  principal  means  of  receiving 
waste  lubricant  are,  by  a  suspended  tank,  a  tank  on  the  floor 
or  bolted  to  the  machine  base,  or  by  using  the  hollow  base  of 
the  machine  to  form  a  tank.  The  pans  which  surround  the 
bases  of  so  many  machines  come  under  the  second  category. 
The  suspended  tank  is  objectionable  only  on  account  of  its 
limited  capacity;  the  second  class  can  be  made  of  any  desired 
dimensions;  the  tank  in  the  base  is  a  means  of  profitably 
utilizing  the  interior  space,  thus  making  it  unnecessary  to 
provide  a  separate  receptacle. 

The  simplest  method  of  dealing  with  the  question  of  waste 
lubricant  will  be  to  follow  the  lubricant  in  its  course,  from 


various  ways.  Tables,  when  not  intended  for  use  with  oil, 
simply  have  slots  or  tee-slots,  and  there  is  no  rim  or  other 
provision  to  prevent  a  lubricant  from  falling  onto  the  floor. 
The  addition  of  a  turned-up  rim  prevents  the  lubricant  from 
escaping,  excepting  by  the  way  of  a  spout  or  a  hole,  whence  it 
drains  into  a  can  hung  under  the  spout  or  tap,  or  falls  through 
a  rigid  or  flexible  pipe,  or  by  way  of  rims  on 
subsidiary  slides,  to  a  tank  below.  The 
height  of  the  rim  is  limited,  in  the  majority 
of  cases,  by  the  level  of  the  table,  the  rim 
being  just  below  the  table,  but  there  are 
some  exceptions.  When  it  is  known  that  the 
size  of  work  or  of  jigs  or  fixtures  will  never 
exceed  the  bounds  of  the  tee-slotted  surface, 
then  it  is  possible  to  raise  the  rim  as  shown 
at  A  in  Pig.  12.  This  high  rim  is  desirable 
when  splashing  is  likely  to  occur.  It  is  the 
practice  now,  with  a  great  many  milling  ma- 
chine manufacturers,  to  machine  the  oil  rim 
flush  with  the  table  top  as  at  B,  in  order  that 
it  may  bo  utilized  as  a  support  and  form  part 
of  the  table  surface.  Large  fixtures  which 
hang  over  the  working  surface  can  thus  be 
held,  and  dividing  heads  can  also  be  set 
further  apart  than  on  a  table  with  the  rim 
set  below.  If  a  table  having  a  vertical  face, 
in  addition  to  the  horizontal  top  face,  has 
to  be  drained,  the  oil  rim  is  cast  as  shown 
at  C,  which  is  the  table  of  a  radial  drill.  The  channel  fol- 
lows around  the  table  and  has  a  small  well  at  the  bottom, 
into  which  the  waste  collects  and  is  drawn  off  by  a  tap  or  pipe. 

Draining-  the  Lubricant  to  the  Supply  Tank 

The  end  of  the  table  is  the  place  most  commonly  selected  for 

drawing    off    the    lubricant,    because    it    is    more    convenient 

to  apply  or  attach  a  can,  or  to  connect  a  pipe.     The  sectional 

view  D,  Fig.  12,  shows  the  end  of  a  milling  machine  table. 


Fig.  17.     Detachable    and    Pivoted    Splash    Guards    or    Plates 


with  a  draw-off  tap  and  an  enclosure  adjacent  to  the  hole  to 
prevent  chips  from  blocking  up  the  tap.  Another  device  to 
prevent  choking,  which  impedes  the  proper  flow  of  the  lubri- 
cant, is  to  fit  guard  strips  to  the  channels,  as  at  E,  so  that 
they  cannot  be  quickly  clogged  with  chips  and  thus  cause  table 
flooding.  The  filling  up  of  the  end  pockets  with  chips  is 
avoided  on  some  tables  by  the  use  of  removable  strainer  plates. 


Fig.   16. 


Drainage    Connections    to    permit    Vertical 
Adjustment    of   Work    Table 


the  point  where  it  leaves  the  work.  It  is  also  necessary  to 
take  into  consideration  the  provisions  for  dealing  with  chips, 
since  these  affect  the  matter  vitally. 

All  work  which  is  machined  is  held  either  on  or  over  a 
table,  or  it  may  project  beyond  the  bed  or  slide.  In  the  first 
case,  the  table  receives  the  waste  oil,  in  the  second,  the  oil 
either  falls  directly  into  a  trough  or  is  caught  and  diverted  in 


Fig.   18.     A,    Lubricant    Tray    attached    to    Colu 
Lubricant  Tray  cast  integral  with  Column 

as  at  /•',  which  shows  a  plan  view.  These  plates  are  set  at 
about  one-half  the  channel  depth  so  that  there  is  a  clear  space 
beneath   for  the  liquid.     In  the  milling  machines  made  by 
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Mossrs.  n.  &  J.  Tulll8  Md.  of  Clydebank  ( Scotland ),  Iho  ond 
pockets  iiri'  I'onnoolod  by  ti  pipe  (.1,  Fig.  13),  InHload  of  having 
u  deep  channel  on  each  side  of  the  toe-slotted  surface,  com- 
paratively shallow  grooves  being  milled  In  the  top  to  conduct 
the  wasti'  to  the  pockets. 

When  a  s(iuare  or  a  circular  table  has  to  make  complete  revo- 
lutions, the  waste  is  preferably  drained  through  tlie  center 
Into  a   tank   or  a  hollow   bed,   the   alternative   to   this  being 


chutes  leading  to  tho  main  tank  liave  to  be  used.  If  a  tabic 
or  slide  has  a  limited  range  of  travel  In  relation  to  some 
part  below  It,  the  part  below  can,  in  c(!rtaln  Instances,  bo 
utilized  as  an  Intermediate  drain.  Tho  section  (1,  Fig.  12,  of 
a  milling  niacliine  table  and  slide,  is  an  Illustration.  When, 
as  in  large  piano-miller  tables,  there  Is  no  other  moving  part, 
arrangements  have  to  be  made  to  receive  the  oil  at  any  longi- 
tudinal position.    This  Is  done  by  casting  or  bolting  a  trough 


Fig.   19.     Different   Designs   of   Drainage   Fans 


to  surround  the  table  with  a  fixed  pan  into  which  the  oil 
drips  and  is  drained  therefrom  through  a  channel  into  a 
receptacle  below.  In  the  central  drainage  system,  the  precise 
course  of  the  oil  ducts  depends  on  the  manner  in  which  the 
table  is  mounted.  If  there  is  no  central  spindle,  but  merely 
a  hollow  boss,  the  oil  can  flow  down  through  this,  but  if  a 
solid  spindle  occupies  the  center,  the  drainage  takes  place 
through  passages  situated  some  distance  out,  as  at  B,  Fig.  13, 


to  the  side  of  the  bed,  just  below  the  overhanging  drain  hole 
or  spout  of  the  table,  and  locating  the  drain  hole  in  such  a 
position  that  it  will  never  run  past  the  lower  trough.  The  oil 
drains  from  the  latter  into  a  tank  or  hollow  bed.  A  typical 
arrangement  is  shown  at  C,  Fig.  13,  and  also  in  Fig.  14  (from 
a  Walcott  rack  cutter),  which  includes  the  drain  pipe  from 
the  trough  into  the  hollow  base  and  the  pump  and  suction  pipe. 
Flexible  tubing  is  employed  very  largely  for  drainage  pur- 


f 


gc 


o 


IL 


XJ 


£^ 


^ 


c 


SR_5 


.,1,-ii:  v-^ 


i i 


liS 


W 


P" 


ji 


B 


Fig.  20,     A,    Suspended    Pan    with   Splash    Guards;    B, 

which  shows  a  gear-hobbing  machine  table.  The  oil  falls  into 
a  rimmed  enclosure  and  thence  through  apertures  which  lead 
down  to  a  tank  between  the  slideways. 

The  location  of  a  spout  or  lip,  when  no  pipe  is  connected, 
must  depend  upon  the  facilities  for  catching  and  the  oppor- 
tunities for  maintaining  the  lip  always  over  some  portion  of 
the  pan  or  other  receptacle.  Frequently,  it  is  impracticable 
to   insure   the   latter   condition,   and    then   piping,   or   special 


Pan  beneath  Lathe  Bed,  having  Splash  Guards  and  Well 

poses.  The  only  objection  to  it  (beyond  that  of  possible  chok- 
ing if  of  too  small  a  bore)  is  that  it  gets  in  the  way  of  the 
operator,  on  some  machines,  especially  when  the  movements 
are  of  considerable  range  and  therefore  necessitate  long  pieces 
of  tubing.  In  a  case  like  the  one  illustrated  at  .1.  in  Fig.  15, 
there  is  no  inconvenience,  because  the  tube  is  short  and  close 
to  the  frame,  but  at  B,  which  shows  an  Alfred  Herbert, 
Ltd.,    vertical    milling    machine    the    tubes    are    of    necessity 
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long  and  somewhat  cuiiiborsonic.  Some  of  this  firm's  horizontal 
machines  have  a  telescopic  arrangement  of  piping  extending 
from  the  cross-slide  on  the  knee  to  the  tank  alongside  the 
frame  (as  shown  at  A,  Fig.  16),  which  accommodates  itself 
to  the  vertical  and  horizontal  positions  of  the  slide,  and  takes 
the  place  of  a  flexible  connection.  The  lower  view  B  shows 
how  a  flexible  drain  tube  is  applied  under  similar  circum- 
stances, this  example  being  from  French  practice.  A  slide 
with  vertical  movements  can  be  drained  by  pipes,  as  repre- 
sented at  C.  These  pipes  are  telescoping  and  the  lower  one 
conducts  the  oil  to  a  pan  from  which  an  outlet  leads  to  the 
tank.  Section  D  illustrates  the  drainage  into  the  hollow  frame 
of  a  drilling  machine.  There  is  a  slot  a  of  sufficient  length 
to  permit  the  pipe  to  travel  up  to  the  limit  of  the  table  adjust- 
ment. 

Guards  and  Splash-plates 
Two  other  details  which  are  required  for  many  types  of 
machines  are  the  guards  and  splash-plates  which  prevent  the 
oil  from  flying  beyond  the  limits  of  the  machine  or  drainage 
pan.  'I'hesc  devices  are  necessary  chiefly  for  work  rotating 
rapidly  and  comprise  curved  plates  or  castings  around  chucks 


Fif.    21.     Combined   Drainage    Pipe    and   Tap 

and  parts  of  spindles  as  well  as  around  rotating  work,  and 
flat  or  curved  plates  held  opposite  the  spindles  or  work,  at 
some  distance,  so  as  to  deflect  the  waste  down  into  the  pan. 
Sometimes  drills  are  also  encircled  by  sheet  guards  to  catch 
the  oil  thrown  off  by  the  curling  chips.  All  these  types  of 
guards  are  usually  removable  to  facilitate  the  work  of  the 
operator,  and  are  either  clipped  to  convenient  places  or  hinged 
to  swing  back.    A  clip  for  holding  a  flat  guard  is  shown  at  A. 


^ 
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Fig.  22.     Other  Drainage  Fan  Developments 

Fig.  17.  This  is  also  a  convenient  device  for  holding  curved 
pieces  to  fit  around  the  angles  of  a  pan  or  base,  instead  of 
riveting  the  clips  permanently  to  the  splash-plate.  At  B  is 
represented  a  hinged  guard  for  protecting  the  whole  of  an 
automatic  screw  machine  head,  two  of  these  being  used.  They 
can  be  swung  down  below  the  pan  for  inspecting  the  head. 
Hinged  guards  are  also  fitted  around  the  tables  of  boring  and 
turning  mills,  when  lubricant  must  be  used  and  the  speed  of 
rotation  Is  rather  high. 

Drainage  Pans  for  Cutting-  Lubricant 
The  nature  and  capacity  of  the  drainage  channels  and  drip- 
pans  on  any  machine,  depend  both  on  the  quantity  of  lubri- 


cant which  Is  likely  to  be  employed  and  the  course  which  It 
takes  after  leaving  the  tools  and  work.  Lubricant  which  does 
not  escape  from  the  bounds  of  a  table  and  Is  caught  Immedi- 
ately by  a  pipe,  or  other  means,  does  not,  of  course,  require 
channels  or  pans  for  collecting  it;  but  if  there  is  extensive 
splashing,  catching-lips,  trays,  or  regular  pans  become  essen- 
tial, until,  in  the  final  development,  the  whole  machine  stands 
in  a  large  pan  having  deep  sides.    With  a  minimum  of  splash- 


Fig.  23.     Hollow    Base   of   Turret   Lathe   used   for   receiving 
Chips    and    Lubricant — Tool    Cupboard   at   Left 

ing  or  dripping,  which  causes  a  small  amount  of  oil  or  suds 
to  trickle  down  the  frame  of  a  machine,  a  simple  tray  screwed 
on  (as  at  A,  Fig.  18)  is  sufficient,  or  the  column  may  be  com- 
pletely encircled  with  a  channel,  as  at  B,  the  depth  being  in- 
creased at  the  front  to  hold  a  moderate  quantity  of  oil. 

A  portable  pan  is  often  attached  to  a  portion  of  a  machine 
beneath  the  area  of  operation  to  receive  the  chips  and  lubri- 
cant, the  latter  draining  through  a  pipe  and  away.     Portable 
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Fig.   24.     Base   of  Drilling   Machine   used    for  Lubricant  Tank 

Fig.  2fi.     Tank    suspended    on    Lugs    to    permit    Easy 

Removal  for   Cleaning 

trays  are  also  used  on  some  boring  and  milling  machines; 
these  are  placed  under  particular  locations  where  lubricant 
drips  down,  and  a  flexible  pipe  connects  the  tray  to  the  tank. 
A  few  examples  of  different  arrangements  of  pans  are  given 
in  succeeding  illustrations.  The  detail  A.  Fig.  19,  shows  a 
portable  pan  with  a  well  combined;  Illustration  C  shows  an- 
other portable  pan  which  has  a  separate  tank  that  Is  fixed 


Fig.  26.     Threading   Machine   with   Tank   Bed 

and  carries  the  pump.  The  portable  pan  has  a  lip,  as  shown 
in  the  end  view,  to  drain  into  the  tank  beneath.  The  right- 
hand  cabinet  leg  has  a  channel  surrounding  it  which  drains 
into  the  portable  pan.  For  dealing  with  large  quantities  of 
chips,  the  pan  on  wheels  is  preferable  to  the  fixed  pan  from 
which  the  chips  have  to  be  removed  and  transferred  to  some 
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other  roccptacli'  for  dlspoBal.  At  B,  FIr.  19,  Is  shown  a  llxod 
pan  thut  Is  Huspcndrd  bcnoath  tho  niaclilno.  Tills  practice  1b 
common  In  (icrmany  bcvauso  It  enables  pans  to  be  added  only 
when  reciulred,  leaving  the  inuchlno  otherwise  suitable  for  op- 


liase  to  hold  the  oil,  In  order  to  avoid  the  provision  of  an  out- 
side lank,  Is  a  practice  becoming  Increasingly  popular.  The 
bases  of  drilling  machines  (see  Fig.  24),  milling  machines, 
gi'ar-culters,  et<;.,  often  form  excellent  tanks  for  the  reception 
of  cutting  lubriciint.  The  chief  objection  with  some  designs 
Is  the  (Umculty  of  cleaning  the  tank.  If  the  chips  cannot  enter 
the  hollow  body,  this  objection  Is  nc^gligible,  but  If  they  are 
free  to  fall  In  with  the  oil  (as  In  Fig.  26),  the  chips  become  a 
nuisance.  For  this  reason,  special  facilities  are  afforded  for 
cleaning  tho  tanks  from  which  pumps  draw  their  supply.  In 


Fig.  27.     Lubricant  Tank  suspended  on  Hooks  for  Tilting 

eration  without  cutting  lubricant.  Another  suspended  pan 
(on  a  Greenwood  &  Batley  special  milling  machine)  is  shown 
at  A,  in  Fig.  20.  This  pan  is  hung  on  four  bolts  and  has  plates 
to  catch  the  drip  from  the  overhanging  table.  A  pan  with 
splash-plate  attached  is  shown  at  B.  This  pan  is  supported 
on  lugs  cast  on  the  cabinet  legs  and  has  a  well  and  drainage 


Fig.    28.     Perforated   Tray   for    separating   Chips   from   Lubricant 

pipe  d.  The  method  of  fitting  a  pipe  of  this  kind  is  shown  in 
Fig.  21.  It  has  a  packing  ring  a  which  is  clamped  by  the 
shoulder  of  the  bent  pipe;  the  latter  is  held  in  by  the  gland 
plate  b.  In  the  position  indicated,  the  pipe  drains  off  the  con- 
tents of  the  pan,  but  when  turned  vertically, 
as  shown  by  the  dotted  lines,  it  retains  the 
lubricant  in  the  pan,  forming  a  simple  tap 
or  drainage  cock. 

A  further  development  is  shown  at  A,  Fig. 
22,  the  drainage  system  including  channels 
around  each  leg,  so  that  no  oil  can  escape, 
excepting  into  the  pan;  in  a  more  complete 
system,  the  whole  bed  stands  in  a  pan  inter- 
posed between  it  and  the  legs,  as  at  B.  This 
is  common  practice  with  some  classes  of 
small  milling  and  other  machines  which  rest 
upon  a  floor  stand,  and  with  the  smaller  au- 
tomatic screw  machines.  The  larger  ones 
either  have  a  turned-up  foot  all  around  the 
base,  or  the  whole  machine  stands  in  a  large 
tray  which  is  partly  filled  with  lubricant,  the 
depth  of  the  tray  ranging  from  a  few  inches 
to  a  foot  or  more.  Milling  machines  stand- 
ing in  a  separate  tray,  as  at  C,  do  not  re- 
quire such  a  large  oil  capacity  as  "auto- 
matics," especially  of  the  multi-spindle  type. 
The  latter  often  have  a  hollow  cabinet  leg 
which  contains  an  extra  oil  supply.  Sup- 
plementary sloping  chutes  overhang  the 
edges  of  the  trays  of  some  automatics  to  re- 
ceive drippings  from  projecting  turret  slides 
and  spindle  ends. 

The  practice  of  receiving  all  the  chips  and 
lubricant  entirely  within  the  bed  is  notice- 
able in  the  Pittler    (German)    turret  lathes 
(Fig.  23).    The  interior  has  a  plate  and  grid 
to  catch  and  drain  the  chips  and  there  is  a 
door  at  the  end  for  their  removal.     The  vessel  to  contain  the 
chips  is  placed  under  the  drainage  lip  by  the  door.     The  re- 
maining portion  of  the  machine  frame,  to  the  left,  forms  a 
tool  cupboard.    This  utilization  of  the  interior  of  the  machine 


Fig.    29.     Lubricant   Tank   with   Partitions   for 
separating   Fine   Chips  from  Lubricant 

cases  where  the  chips  are  fine  and  difficult  to  keep  back.  A 
tank,  instead  of  being  bolted  down,  may  be  hooked  over  a 
pin  standing  up  from  a  lug  (Fig.  25),  without  interfering  with 
the  pipes,  or  it  may  be  tilted  on  lugs  (Fig.  27).  The  tanks  for 
Lincoln  millers  are  often  suspended  in  this  way. 

Separation  of  Chips  and  Lubricant 

The  separation  of  chips  presents  little  difficulty,  when  they 

are  large  and  cannot  possibly  pass  through  a  small  opening 

which  admits  the  lubricant;  but  when  they  are  fine,  like  the 

small   chips   from  threading  machines,   etc.,  and  particularly 


Fig.  30.     A,    Drainage    Tank    placed    above    Main    Supply    Tank;    B,    Common  Lubricating 

Arrangement  for  Threading     Machinery;    C,    Gear-cutting   Machine    with 

Provision  for  storing  Oil  in  Base 

those  from  hacksaws  or  cold  saws,  the  greatest  care  has  to  be 
taken  to  prevent  their  entering  the  pump.  This  is  done  in 
two  ways:  By  using  strainers,  and  by  fitting  divisions  or 
weirs  so  that  two  or  three  have  to  be  passed  before  the  liquid 


February,  1914 


MACHINERY 


475 


reaches  the  pump  cliamber.  An  example  is  shown  in  Fig.  29, 
which  illustrates  the  frame  of  a  hacksaw  machine  built  by 
Messrs.  C.  Wicksteed  &  Co.,  Ltd.  of  Kettering  (England). 
Soap-water  is  used  as  a  lubricant;  this  is  first  received  in  the 
recess  A  In  the  bed,  and  is  drained  at  the  front  end  B,  which 
is  farthest  away  from  the  falling  swarth  or  chips  as  they 
are  carried  back  by  the  blade  on  its  return  stroke.  A  sloping 
trough  then  conveys  the  lubricant  to  the  tank  C,  which  has 
two  divisions,  as  shown.  Light  swarth  which  floats  on  top, 
cannot  pass  over  the  first  division,  and  the  clear  liquid  goes 
underneath  to  the  pump  chamber  D. 

If  chips  are  produced  in  moderate  quantities,  it  is  well  to 
have  a  separate  perforated  tray  resting  on  the  main  pan,  and 
empty  this  as  reciuired.  One  form  is  shown  in  Fig.  28.  This 
tray  should  be  deeper  when  larger  quantities  of  material  are 
handled,  and  is  placed  over  the  main  tank,  as  shown  at  A, 
Fig.  30.  It  is  drawn  out  when  full,  for  getting  rid  of  the 
chips.  For  threading  machines,  the  usual  arrangement  is 
represented  at  B.  This  view  shows  the  chip  box  A,  with 
strainer  and  the  settling  tank  B,  with  a  division  which  pre- 
vents any  sediment  that  might  pass  through  the  strainer 
from  entering  pump  C.  The  latter  is  of  the  plunger  type,  and 
there  is  an  air-vessel  on  the  delivery  pipe  to  insure  a  more 
constant  flow  of  lubricant.  In  some  designs,  the  interior, 
where  the  pump  is  located,  forms  an  oil  reservoir  of  larger 
capacity  than  the  tank  B. 

Oil  is  contained  only  in  tlie  foot  or  base  of  some  machines, 
corresponding  in  this  respect  to  automatic  screw  machines, 
and  the  interior  of  the  frame  or  the  bed  is  used  only  to 
receive  the  chips.  The  sectional  view  C  illustrates  a  large 
Brown  &  Sharpe  automatic  gear-cutting  machine  having  this 
arrangement.  The  base  stores  the  oil  (from  25  to  30  gallons) 
and  the  chips  fall  from  the  cutter-slide  to  the  position  indi- 
cated, accumulating  at  the  front  eventually,  and  being  re- 
moved through  the  opening  for  treatment  in  the  oil  separator. 
*     *     o 

ABOLISHING  THE   "CAN" 

BY  J.  CROW  TATLOR* 

It  will  be  a  surprise  to  some  to  hear  that  Germany,  the 
country  famous  for  beer  and  temperate  drinking,  is  now 
showing  a  tendency,  and  a  pretty  general  one  at  that,  to  dis- 
courage the  use  of  beer  by  factory  employes  during  work- 
ing hours.  There  is  what  would  be  called  in  this  country 
a  pretty  general  disposition  among  German  factory  owners 
to  abolish  the  "can." 

As  an  example  of  how  some  handle  this  matter  in  Ger- 
many a  consular  report  cites  the  methods  used  at  the  works 
of  Ludwig  Loewe  &  Co.  of  Berlin,  where  3000  men  are  em- 
ployed. Here  they  prohibit  the  beer  can  during  working 
hours  and  offer  in  its  place  a  drink  of  tea.  The  company  has 
the  tea  prepared,  puts  it  into  pint  bottles  and  sells  it  to  the 
men  for  approximately  throe-quarter  cent  per  bottle.  Ar- 
rangements are  made  so  that  the  tea  may  be  had  at  any 
time  any  of  the  men  desire  it.  Special  trucks  are  used  for 
distribution  and  boys  wheel  the  tea  about  through  the  works, 
where  bottles  can  be  bought  at  any  time  by  employes  by  a 
system  of  coupon  tickets. 

This  tendency  at  present  in  Germany  is  in  keeping  with 
the  attitude  of  factory  owners  in  the  United  States.  For  a 
good  many  years  now  there  has  been  a  pretty  general  dis- 
position to  eliminate  the  use  of  beer  during  working  hours. 
Many  American  mills  and  factories  have  long  since  put 
the  ban  on  the  beer  can.  Meantime  Germany  and  the  German 
element  in  this  country  has  clung  to  it  and  pled  the  privilege 
of  temperate  drinking  in  extenuation.  Temperate  drinking 
is  undoubtedly  a  great  improvement  on  drunkenness,  but  it 
seems  we  are  arriving  at  an  age  now  which  is  not  merely 
to  be  temperate  but  is  to  be  prohibition  so  far  as  strong 
drink  and  even  the  milder  drink  of  beer  is  concerned  during 
working  hours.  It  may  be  necessary  to  substitute  tea  and 
coffee  in  some  instances,  but  as  a  general  proposition  it  will 
likely  be  found  eventually  that  water  is  a  mighty  good  thing 
to  drink  during  working  hours,  and  that  it  will  make  for  the 
good  of  the  men  as  well  as  the  employers  and  reduce  acci- 
dents as  well  as  increase  efficiency. 


Address:      C42   S.    40tli    St..    I.ouisviUe.    K.v, 


A   RECORD    OF   PRESSED   FITS* 

HY   C     K     MACOIM-t 

Articles  on  forced  or  pressed  fits  have  been  published  in 
various  technical  journals  of  the  country  during  the  past  ten 
or  twelve  years  (one  by  Stanley  M.  Moore  appearing  in  the 
transactions  of  the  Society),  but  In  only  one  of  the  papers 
noticed  is  there  any  reference  to  the  diameter  and  length  of 
the  hub  into  which  the  shaft  is  forced  or  the  material  of  which 
the  hub  is  made — three  very  important  elements  in  a  forced 
fit.  The  great  difference  in  allowances  recommended,  and  In 
the  pressures  shown  in  the  articles  referred  to,  led  me  to  have 
an  exact  record  kept  of  each  forced  fit,  from  which  were  later 
calculated  the  tension  stress,  radial  pressure  and  the  coefB- 
cient  of  friction.     The  accompanying  tables  are  the  result. 

In  my  experience,  covering  about  twenty  years  in  charge 
of  shops  where  forced  fits  were  made,  I  found  that  it  was  not 
necessary  to  increase  the  allowance  with  the  diameter  of  the 
shaft,  as  the  increased  surface  area  of  the  fit  added  sufficient 
friction  to  bring  the  pressure  up  to  the  required  tonnage,  and 
that  an  allowance  of  from  0.002  inch  to  0.004  incli  on  steel 
shafts  pressed  into  steel  hubs,  and  an  allowance  of  from  0.003 
inch  to  0.005  inch  on  steel  shafts  pressed  into  cast-iron  hubs 
of  ordinary  hardness,  gave  good  results.  I  have  yet  to  learn 
of  one  of  these  shafts  coming  loose. 

There  is  no  doubt  in  my  mind  that  allowances  greater  than 
0.006  inch  on  steel  shafts  pressed  into  cast-iron  hubs,  not 
only  do  not  serve  any  useful  purpose,  but  tend  to  set  up 
strains  that  are  injurious  to  the  casting.  One  large  plant 
with  which  I  am  familiar,  issues  an  allowance  table  for 
pressed  fits,  the  allowance  gradually  increasing  with  the  shaft 
diameter.  This  is  not  followed  in  their  shaft  department,  but 
instead  a  flat  allowance  of  0.003  inch  is  used  without  regard 
to  the  diameter  of  the  shaft. 

The  allowances  given  by  Mr.  Moore,  in  his  paper  already 
referred  to,  are  very  much  too  great,  while  those  given  by 
Mr.  Riddell  in  his  discussion  of  the  paper,  are  too  low  for  sizes 
under  12  inches.  According  to  Mr.  Moore's  formula  A  = 
(2fl  +  0.5)  -^  1000.  The  allowance  for  an  8-inch  shaft  would 
be  (8X2  +  0.5)  ^-  1000  =  0.0165  inch,  and  on  a  12-inch  shaft 
A  =  0.0245  inch.  By  referring  to  the  accompanying  tables  of 
actual  fits,  it  will  be  seen  that  an  allowance  of  0.002  inch  on 
8-inch  shafts  pressed  into  steel  hubs,  showed  pressures  of 
from  60  to  110  tons,  and  an  allowance  of  0.004  inch  on  a 
12-inch  shaft  pressed  into  a  cast-iron  hub,  showed  130  tons; 
hence  it  does  not  seem  that  greater  allowances  are  either 
necessary  or  advisable. 

The  records  in  these  tables  cover  204  fits  of  diameters  vary- 
ing in  size  from  3.5  inches  to  20  inches;  sufficient  in  range  and 
number  to  demonstrate  the  correctness  and  value  of  the  prac- 
tice followed.  All  of  these  measurements  and  gage  readings 
were  taken  by  the  same  inspector,  and  as  he  was  a  thoroughly 
reliable  man,  I  am  satisfied  that  they  are  correct.  The  rec- 
ords are  all  of  fits  made  on  electric  generators  and  motors. 
The  tables  give  the  diameter  of  the  shaft;  the  diameter  of 
the  bore;  the  length  of  the  seat;  the  diameter  of  the  hub;  the 
material  of  which  the  hub  is  made;  the  allowance  (the  dif- 
ference between  the  diameter  of  the  shaft  and  the  diameter  of 
the  bore  of  the  hub  into  which  the  shaft  is  pressed) ;  the  pres- 
sure in  tons  required  to  force  the  shaft  in;  the  maximum 
tension  stress  in  the  bore,  in  pounds  per  square  inch;  the 
radial  pressure  on  the  surface  of  the  shaft,  in  pounds  per 
square  inch;  and  the  coefficient  of  friction.  The  figures  are 
given  as  a  record  of  actual  experience  on  sizes  between  the 
diameters  shown.  They  are  not  claimed  to  represent  correct 
practice  beyond  these  dimensions. 

The  values  in  the  last  three  columns  were  figured  from  form- 
ulas developed  by  Prof.  A.  Morley  and  published  in  Engineer- 
ing. August  11,  1911.     In  these  formulas 

/;,  =  outer  radius  of  hub; 

/iTj  =  inner  radius  of  hub  =  radius  of  shaft  after  fitting; 

A  =  R^  —  It,  =  thickness  of  hub  wall; 

D  =  2R,  =  diameter  of  shaft; 

p,  =  radial  compressive  stress  in  pounds  per  sciuare  inch 
at  radius  U~\ 

•  Paper  presented  before  tbe  American  Society  of  Mechanical  Engineers, 
I  iieniber.    lOl."!. 

t  Superintendent,  Riisoli-Snlzer  Bros.,  Diesel  Engine  Co.,  Second  and  tltah 
.•<ts.,    St.    Louis,    Mo. 
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thus  E  =  2E, ; 


/t  =  hoop  tension  per  square  inch  at  radius  R,; 
J  =  excess  in  original  diameter  of  shaft  over  that  of  bore 
of  hub  =  allowance; 

i;=YounK'H   modulus  for  shaft   material, 

assumed,   :!0,000,000 
E,  =  Youuk's  modulus  for  hub  material, 

assumed,  15,000,000     j 
1  , 

—  =  I'oissou's   ratio    for   shaft    material 
m  I    assumed 

J  I    wi  =  m,  =  4 

—  =  Polsson's   ratio   for  hub   nuiterial       I 

Total  tension  stress  at  bore  of  hub 
J 

—  X  E 
D 
/t=- 


(m  —  1         1       E  \R,'  —  R^'       E 
+-X-| +  - 
m           ?>i,      £,  /  R,'  +  Rr       E, 


Radia!  pressure  on  shaft 


CoeflBclent  of  friction 


J 

u 

D 

E, 

m  - 

-1 

E 

+ 

1 

m 

m 

E, 

P 

fl  =  ■ 


where 

p,  =  total  normal  pressure  in  tons; 

p  =  pressure  in  tons  required  to  force  shaft  into  hub. 

Cast-iron  hub  on  steel  shaft  D  =  6.0025  Inches,  J  =  0.0025 
inch,  length  of  hub  I  =  7  inches,  thickness  of  hub  t  =  3% 
inches.     Assuming  m  =  m^  =  4  and  E  =  2E,  =  30,000,000  then 


0.0025 


X  30,000,000 


Max.    tension    stress    /t  = 


=  4425 


44- 


(f +  i  X2)  

44  +  9 

pounds  per  square  inch. 

0.0025  4425 


+  2 


15,000,000 


Radial   pressure  p.  = 


+  ■ 


4  X  30,000,000  4X  15,000,000 

2920  pounds  per  square  inch 
40 

Coefficient  of  friction  = =  0.207 

TT  X  6  X  7  X  2920 


2000 
*     *     * 

PFAUTER  PATENTS  ON  GEAR  HOBBING 
MACHINES  IN  GERMANY 
The  German  Pfauter  patent  No.  112,082  class  49a  on  spiral 
gear  bobbing  machine  expired  September  1,  1912.  The  patent 
for  this  invention  by  Mr.  Pfauter  was  taken  out  by  the 
Chemnitzer  Strickmaschinenfabrik  of  Chemnitz  in  1897  and 
expired  at  the  end  of  fifteen  years.  As  the  patents  have  ex- 
pired, anyone  can  build  bobbing  machines  in  Germany  on 
the  Pfauter  system.  When  Pfauter  applied  for  patents  on  his 
bobbing  machine  he  made  application  for  both  spur  and 
spiral  gear  machines  but  after  making  a  thorough  examin- 
ation, the  patent  office  discovered  that  the  bobbing  method 
as  applied  to  cutting  spiral  gears  only  could  be  protected, 
inasmuch  as  the  bobbing  principle  of  cutting  spur  gears  had 
been  known  for  thirty  or  forty  years.  Up  to  September  1, 
1912,  only  two  makers  were  permitted  to  manufacture  bobbing 
machines  for  cutting  spiral  gears,  these  being  Mr.  Pfauter, 
whose  entire  product  was  taken  over  by  the  Schuchardt  & 
Schiitte  Co.,  and  Biernatzki  &  Co.,  who  had  acquired  the 
patent  rights  from  the  Chemnitzer  Strickmaschinenfabrik. 


LAMINATED   SPUR   GEARS 

A  new  method  of  making  spur  gears  to  secure  accuracy  and 
silent  operation  which  is  being  developed  commercially  by 
Lamliuited  Gears,  Ltd.,  Sedgley  Road,  Owlerton,  Sheffield, 
lOnglaud,  was  described  In  Page's  Enginev.rino  Weekly.  This 
new  gear,  which  is  the  invention  of  Arthur  E.  Terry,  consists 
of  a  number  of  thin  disks  in  which  teeth  have  been  formed 
by  dies.  These  disks,  which  may  be  of  brass,  mild  steel,  high- 
tensile  steel,  etc.,  are  placed  side  by  side  and  clamped  to- 
gether by  rivets.  In  assembling  the  gear,  successive  disks  are 
(lispla(!c<l  a  distance  equal  to  one-lialf  the  circular  pitch,  so 
that  th(!  teeth  are  staggered  as  shown  in  Fig  1.     These  disks 
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Fig.   1.     Laminated  Gears  formed  of  Toothed  Disks  riveted  together 

are  located  on  the  tooth  notching  machine,  by  the  bore  and 
keyway,  so  that  each  disk  has  exactly  the  same  pitch  di- 
ameter. Between  the  plates  of  an  assembled  gear  are  metal 
washers  varying  from  0.001  to  0.012  inch  thick,  in  accord- 
ance with  requirements.  These  washers  provide  a  slight 
clearance  for  the  meshing  teeth.  The  laminated  gears  are 
said  to  produce  very  little  noise  in  operation,  owing  to  the 
fact  that  the  impact  of  the  meshing  teeth  is  halved,  thus  less- 
ening the  noise  produced;  moreover,  as  the  gear  is  formed 
by  a  number  of  laminations,  it  cannot  vibrate  as  a  whole,  and 
if  one  of  these  gears  is  suspended  and  struck  by  a  hammer. 


^7"^ 

.jxA/\^^ 

^tAy-vl, 

frfA 

r^ 

v>-^ 

'PH 

^**'Mf 

1 

^t^ 

^ 

\JSrgK-^ 

IMi 

iK 

• 

It 

Fig.   2.     Stampings  and  Blanks  for  Laminated   Gears 

the  sound  produced  is  about  the  same  as  would  be  obtained 
by  striking  a  disk  of  lead;  hence,  the  vibrations  which  pro- 
duce a  ringing  sound  in  the  case  of  a  solid  gear  are  entirely 
eliminated,  owing  to  the  laminated  construction.  It  is 
claimed  that  when  laminated  gears  are  hardened  there  is  no 
danger  of  distortion,  because  in  the  hardening  processes  the 
plates  can  be  packed  on  a  mandrel  so  as  to  form  a  long 
pinion  with  the  teeth  in  line.  When  the  plates  thus  as- 
sembled are  casehardened,  they  will  only  be  hard  on  the 
working  faces  of  tlie  teeth,  and,  consequently,  the  distortion 
of  the  plates  will  be  slight;  furthermore,  wlien  they  are  as- 
sembled, what  little  distortion  there  may  be  in  each  indi- 
vidual plate  will  be  neutralized. 


No  one  was  ever  lost  on  a  straight  road. 
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COMPARATIVE   TESTS  OF  THREE  TYPES    OF  LINESHAFT  BEARINGS* 


RELATIVE  POWER  CONSUMPTION  AND  COEFFICIENTS  OF 
These  tests  were  made  in  order  to  ascertain  definitely  the 
reiative  and  absolute  amounts  of  power  required  to  drive  a 
specially  constructed  lineshaft  carrying  given  loads  at  cer- 
tain linown  speeds  of  revolution,  when  supported  successively 
by  three  different  types  of  shaft  bearings,  and  to  determine 
coefficients  of  friction  for  each  type.  The  three  types  tested 
were  ring-oiled  babbitt  bearings,  roller  bearings  and  ball  bear- 
ings. Twenty  bearings  of  each  type  were  used  in  order  that 
representative  results  might  be  obtained. 

The  design  of  the  apparatus  was  made  with  the  assistance 
of  the  manufacturers  of  the  bearings  to  whom  preliminary 
drawings  were  submitted,  and  during  the  four  years  of  the 
tests  representatives  of  these  firms  have  visited  the  laboratory 
for  the  purpose  of  giving  whatever  advice  and  assistance  was 
possible.  The  preliminary  work,  covering  the  first  two  years, 
showed  the  necessity  of  considering  the  temperature  of  the 


Fig.    1.     Diagram  of  Apparatus  for  testing  Lineshaft  Bearings 

oil  film  in  the  babbitt  and  roller  bearings,  and  it  was  only 
after  careful  study  of  the  temperature  question  with  re- 
gard to  all  three  types  that  satisfactory  results  were  finally 
obtained. 

Description  of  Testing  Apparatus 
The  apparatus  consists  of  25  feet  10  inches  of  lineshafting 
in   five   equal   sections,   mounted   in   hangers   S    (see  Fig.    1) 

which    are    in- 


verted 
used     as 
stands, 
hangers 
bolted    to 


and 
floor 

The 
are 
two 


8-inch  I-beams 
which  are 
leveled  upon 
the  floor.  The 
shafts  are 
of  cold-rolled 
steel,  2  7/16 
inches     in     di- 


ameter. 

Each 

section 

is      5 

feet    2 

inches 

long;  the  ad- 
jacent sections 
are  coupled  to- 
gother  by 
means  of  a 
flexible  leather 
disk  or  two 
straps  connect- 
ing the  two 
flange  c  o  u  p  1  - 

ings.     The   flexible   couplings  prevent  transmitting  any   part 
of  the  load  applied  on  one  shaft,  to  either  adjoining  section, 


Fig.    2.     Comparison    of    Power    consumed    by    Friction    in 

Babbitt,   Roller    and    Ball   Bearings    at    Various    Speeds, 

with    Loads    per    Bearing   as    indicated — Temperature 

of     Bearing    100    Degrees    F. 


FRICTION  FOR  BALL.  ROLLER  AND  BABBITT  BEARINGH 
and   al.so   prevent   binding   between   shafts   and    bearings   due 
to  possible  lack  of  alignment. 

A  direct-current  Fort  Wayne  motor  is  directly  connected  to 
one  end  of  the  shafting  by  means  of  a  flexible  coupling.  The 
motor  is  of  the  interpole  type  with  the  interpoles  removed, 
making  it  a  shunt  motor.  Its  rating  with  the  interpoles  is 
71^  h  o  r  se- 
power,  28  am- 
peres, 400/1600 
revolution  per 
minute,  four 
pole,  230  volts. 
The  power  re- 
quired to  run 
the  motor 
alone  at  all 
speeds,  without 
load,  was  ac- 
curately ascer- 
tained, as  well 
as  the  power 
required  to  run 
the  motor  and 
shafts  to- 
gether, at  all 
loads  and 
speeds.  The  rel- 
ative amounts 
of  power  re- 
quired to  over- 
come the  fric- 
tion of  the 
various  types 
of  bearings 
were  therefore 
accurately  determined. 

The  load  was  applied  through  levers  having  hardened  knife 
edges  and  pin  points  as  fulcrums.  Across  the  top  of  the  8- 
inch  I-beams  and  at  right  angles  to  them,  are  bolted  short  6- 
inch  I-beams  to  which  the  fulcrums  are  attached.  Standard 
1000-pound  scales  are  set  upon  the  6-inch  I-beams.  A  double 
system  of  leverage  is  used  in  order  to  get  sufl[icient  load  upon 
the   bearings   with   as   short  a  length   of   lever  as   possible. 


Fig. 


3.     Comparison    of    Power    consumed    by    Friction 
in    Babbitt,     Roller    and    Ball    Bearings — 
Temperature    of  Bearing    77    Degrees    F. 
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Fig.    4. 


Lubricant  Breakdown  Tests  for  Babbitt,   BoUer 
and  Ball  Bearings 


•  Abstract  of  paper  by  Carl  C.  Thomas.  E.  K.  Maurer  and  L.  E. 
Kelso,  presented  before  the  American  Society  of  Mechanical  Engineers, 
cember,   1913. 


This  double  system  of  levers  also  serves  to  steady  the  ap- 
paratus and  prevent  excessive  vibration.  A  pressure  ratio 
of  8.33  at  each  bearing  to  one  at  the  scale  was  obtained.  This 
was  checked  by  an  independent  method  of  weighing  the 
actual  load  resulting  at  the  bearings,  from  a  given  load  on 
the  scales.  The  loads  were  applied  to  the  shaft  by  two  bear- 
ings between  each  pair  of  hangers.  These  bearings  are 
identical  with  those  in  the  hangers,  and  are  supplied  with 
knife  edges  which  engage  a  V-shaped  groove  in  the  5-inch 
I-beam  levers.  The  bearings  and  hangers  for  each  section  are 
symmetrically  placed  with   respect  to  the  middle  of  the  sec- 
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tlDii;  tlicri'l'iirr,  imiuuI  load.'*  on  the  iiitcriiicdlato  bciirlriKS  / 
produce  eiiunl  i)ro.ssiir('s  on  the  end  beurltigH  K.  The  reason 
for  uslnK  twenty  bearings  was  that  tlie  amount  of  power 
ne<'essary  for  a  sliiKle  bearing  was  so  small  as  to  be  dllHi'iiIt 
of  measuremeiil;  moreover  any  single  bearing  might  not 
truly  represent  results  that  would  be  obtained  from  that 
type  of  bearing  in  general. 

The  BeiirliiK'H  Tested 

The  throe  kinds  of  bearings  tested  were:  the  Hess-Brlght 
ball  bearing  manufaeturod  by  the  IlessBright  Mfg.  Co.;  the 
ring-oiled  bearing  manufaetured  by  the  Dodge  Mfg.  Co.,  lined 
with  babbitt  metal  made  from  their  formula;  and  the  Hyatt 
roller  bearing  manufactured  by  the  Hyatt  Roller  Bearing  Co. 
All  bearings  were  for  the  same  size  shaft  and  the  same  pieces 
of  shafting  were  used  for  all  the  tests,  except  that  two  sec- 
tions bent  during  the  tests  were  replaced.  The  babbitt  bear- 
ings are  9  21/32  inches  long  and  hence  their  projected  area  is 
22.36  square  inches..  These  bearings  were  oiled  by  the  well- 
known  ring-oiler  device,  there  being  two  rings  in  each  bear- 
ing. Each  roller  bearing  contains  six  right-hand  and  six 
left-hand  rollers,  0.780  inch  in  diameter;  six  are  9  9/16 
inches  long  and  six  are  9  3/16  inches  long.  The  bearings  are 
of  the  type  in  which  a  cage  is  used  for  holding  one-half  the 
rollers.  Kach  ball  bearing  contains  a  single  set  of  balls  9/16 
inch  in  diameter.  The  diameter  of  the  inner  race  across  the 
ball  groove  is  3.4729  inches. 

Mercury  thermometers  (two  in  each  babbitt  and  roller 
bearing,  and  one  in  each  ball  bearing)  were  used  for  meas- 
uring the  temperature  of  the  oil  or  bearing.  In  order  to 
avoid  the  endwise  thrust  of  the  shaft,  when  supported  by  the 
roller  bearings,  it  w^as  necessary  to  interpose  two  ball  thrust 
collars.  Before  this  was  done,  excessive  vibration  of  the 
motor  and  of  the  apparatus  resulted  from  the  tendency  of 
the  shaft  to  move  endwise.  This  was  particularly  trouble- 
some at  high  loads  and  speeds. 

Procedure  -when  Making-  Tests 

The  power  was  measured  by  the  ammeter  voltmeter 
method.  A  second  ammeter  was  used  as  a  check  on  the  first; 
and  a  watt-meter  (arranged  for  direct  and  reverse  readings) 
as  a  further  check.  The  general  order  of  taking  data  was 
as  follows:  Clean  the  commutator;  adjust  motor  to  speed; 
take  all  power  readings;  read  all  thermometers;  adjust  speed 
again  and  repeat  power  measurements.  This  gave  the  power 
both  before  and  after  the  temperature  was  taken,  the  mean  of 
which  would  give  the  mean  power  for  the  mean  tempera- 
ture very  closely.  In  addition,  the  readings  acted  as  a 
check  on  each  other. 

The  manner  of  making  a  test  or  run  was  essentially  as 
follows:  Each  night  the  plant  was  run  from  three  to  twelve 
hours  under  the  load  and  speed  to  be  used  during  the  run  of 
the  following  day,  but  without  observation.  The  purpose  of 
the  preliminary  night  run  was  to  allow  the  shaft  and  bear- 

TABLE  I.     RELATIVE  AMOUNTS  OF  POWER  CONSUMED  IN  FRICTION 


Bearings 

100  Feet  per  Minute 

300  Feet 

per  Minute 

77  Deg.  F. 

100  Deg.  F 

77  Deg.  F. 

100  Deg.  F. 

Ball 

Roller 

Babbitt 

1 

2.2 
3 

1 

2,5 
3.6 

1 

2.7 
4.5 

i            1 

3 

4 
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ings  to  adjust  themselves  to  the  conditions  of  the  run.  Then 
on  the  following  day  the  shaft  was  run  from  three  to  six 
hours  and  frequent  observations  of  power  and  temperature 
were  made  during  the  run.  The  first  few  observations  were 
made  as  often  as  practicable  (about  five  minutes  apart) ;  the 
others,  generally  at  fifteen-minute  intervals,  but  toward  the 
end  of  the  run  when  the  temperature  was  rising  slowly  ob- 
servations were  made  at  intervals  generally  of  thirty  minutes 
or  more. 

The  speeds  used  in  the  tests  were  between  150  and  450 
revolutions  per  minute,  corresponding,  respectively,  to  about 
100  and  300  feet  per  minute  peripheral  speed.  Most  of  the 
loads  used  were  between  700  and  1800  pounds  per  bearing, 
corresponding,   respectively,   to   about   30  and   80   pounds   per 


Hciuare  inch  for  the  babbitt  bearings.  All  statements  of  re- 
sults therefore  are  subject  to  the  above  limitations  as  to  speed 
and  loads.  Two  lubricants  were  used  in  all  the  tests: 
Atlantic  red  engine  oil  in  the  babbitt  and  roller  bearings, 
and  No.  2  Keystone  grease  In  the  ball  bearings. 

Roliitlve  Power  ConHumptlon 
Figs.  2  and  3  show  a  comparison  of  the  power  consumed 
by  friction  in  the  babbitt,  roller  and  ball  bearings  for  bear- 
ing UMnperatures  of  100  degrees  and  77  degrees  F.,  re- 
Hpoctiv(^Iy.  Kach  curve  gives  the  power  required  per  bear- 
ing of  the  kind  indicated,  to  run  the  shaft  under  the  load  and 
speed  given.  The  power  required  for  the  babbitt  bearings  is 
higher  than  for  the  other  bearings,  except  perhaps  at  low 
loads  and  speed,  and  the  power  for  roller  bearings  is  higher 
than  for  ball  bearings.  The  excess  of  power  for  babbitt  over 
rollers,  and  rollers  over  balls,  Increases  with  increase  of 
speed  for  all  loads.  Table  I  shows  the  relative  amounts 
of  power  consumed  in  friction  by  the  three  kinds  of  bear- 
ings at  the  speeds  and  temperatures  indicated;  the  rela- 
tive numbers  are  based,  in  each  case,  on  the  average  power 

TABLE  II.     00MPARI80N  OP  COEFFICIENTS  OF  FRICTION 


Type 

of 

Bearing 

Coefficient  of  Friction                                        1 

Lciil,  727  Pourds 

Load,  1227  Pounds 

Load,  1727  Pounds 

77  Deg 

100  Dtg. 

77  Deg. 

ICO  Deg. 

0.0018 
0.0047 
0.0058 

77  Deg. 

100  Deg. 

Ball  .... 
Roller  .  .  . 
Babbitt.. 

0.0025 
0.0069 
0.0112 

0.0019 
0.0055 
0.0075 

0.0022 

0.0055 
0.0082 

0.0020     0.0016 
0.0049     0.0042 
0  0070  1  0.0051 
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for  the  three  loads:    710,  1210,  and  1710  pounds  for  balls;  740, 
1240,  and  1740  for  rollers;  and  730,  1230  and  1730  for  babbitt. 

The  coeflBcients  of  friction  for  the  three  types  of  bearings, 
when  subjected  to  average  loads  of  727,  1227  and  1727  pounds, 
respectively,  and  temperatures  of  77  and  100  degrees  F.,  are 
given  in  Table  II.  The  peripheral  speed  was  150  feet 
per  minute. 

Lubricant  Brealidown  Tests 

In  order  to  observe  the  performance  of  the  bearings  under 
extraordinarily  heavy  loads,  "breakdown  tests"  were  run  on 
each  type  of  bearing  with  only  one  section  of  shafting  on 
which  were  four  bearings.  This  small  number  of  bearings 
was  used  because  it  was  impracticable  to  keep  close  watch  of 
a  larger  number  and  avoid  trouble  during  the  excessively 
severe  conditions.  The  maximum  load  was  600  pounds  on 
the  scales,  or  about  5000  pounds  per  bearing.  The  results  are 
shown  in  Fig.  4.  A  speed  of  200  revolutions  per  minute  was 
chosen  because  it  represents  about  the  average  lineshaft 
speed  in  practice.  These  tests  began  at  about  3200  pounds 
per  bearing.  Failure  occurred  at  about  4250  pounds  per 
bearing  in  the  case  of  the  babbitt,  4650  pounds  in  the  case  of 
the  ball  bearings,  and  about  5100  pounds  in  the  case  of  the 
roller  bearings. 

The  quality  and  amount  of  lubricant  used  undoubtedly 
have  an  important  effect  upon  the  load  that  will  cause  a 
given  bearing  to  fail.  The  bearings  did  not  in  any  case  fail 
structurally,  as  the  power  was  cut  off  soon  after  distress  was 
manifested,  but  the  failure  was  simply  that  of  the  lubricant. 
Breaking  down  of  the  lubricant  resulted  in  an  immediate 
increase  of  the  power  required  to  maintain  the  original  speed 
of  rotation  of  the  shaft  in  the  bearings.  In  each  case  prob- 
ably only  one  of  the  four  bearings  used  in  the  breakdown 
tests  showed  distress  at  any  one  time.  In  the  case  of  ball 
bearings,  distress  was  manifested  by  disintegration  of  the 
grease  which  "melted"  and  ran  out  of  the  bearing.  This  was 
accompanied  by  the  immediate  increase  in  power  require- 
ment, as  shown  in  Fig.  4.  The  temperatures  given  (99  de- 
grees, 117  degrees,  etc.)  indicate  the  averages  for  the  four 
bearings  being  tested.  Similar  behavior  on  the  part  of  the 
babbitt  and  the  roller  bearings  indicated  that  at  least  one 
of  the  four  under  test  was  suffering  from  an  approach  to 
"metal-to-metal"  contact.  The  bearings  were  not  injured  by 
these  endurance  tests,  and  all  were  used  in  subsequent  tests 
at  the  more  usual  speeds  and  pressures. 
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CENTRALIZED   CONTROL   SYSTEM  FOR  PANAMA  CANAL  LOCKS 


ELECTRICAL  CONTROL-BOARD  WITH  INDICATORS  TO  SHOW  POSITIONS  OF  GATES,  VALVES.  ETC..  AND 

MECHANICAL  INTERLOCKING  SYSTEM 


In  an  article  on  the  Panama  Canal  published  in  the  April, 
1913,  number  of  Machinery,  a  Koiioral  description  of  the  elec- 
trical control  system  for  operating  the  locks  was  given,  and 
the  ingenious  mechanical  intcrlocldng  system  to  prevent  all 
dangerous  combinations  in  the  relative  positions  of  gates, 
valves,  etc.,  was  also  referred  to.  These  control  and  inter- 
locking systems  constitute  one  of  the  most  interesting  fea- 
tures of  the  canal  for  the  ni(>chanical  and  electrical  engineer, 
and  now  that  they  have  been  installed  in  the  locks,  we  are 
able  to  present  a  more  complete  description.  In  order  to 
clearly  understand  this  control  system,  one  must  be  familiar 
with  the  general  arrangement  of  the  locks,  which  were  de- 
scribed in  detail  in  the  article  referred  to,  published  in  the 
April  number. 

An    electrically    operated    centralized    control    system    was 


Miguel,  36  feet;  Miraflores,  52  feet.  On  top  of  the  control- 
board,  the  side  and  center  walls  of  the  locks  are  represented 
by  cast-iron  plates  and  the  water  in  the  locks  by  blue  Vermont 
marble  slabs.  The  control  switch  handles  are  mounted  above 
the  surface  of  the  board,  as  well  as  the  various  indicating 
devices. 

Operation  of  Control-board  Indicators 
A  synchronous  indicator  for  showing  the  movement  of  a 
lock  member,  has  a  transmitter  located  at  and  operated  by 
the  mechanism  in  the  lock  wall,  and  a  receiver  operating  an 
intMcator  at  the  switchboard  in  the  control  house.  Both  trans- 
mitter and  receiver  have  a  stationary  and  a  rotating  part. 
Thr^  movement  of  the  lock  machinery  and  the  connected  trans- 
mitter rotor  produces  a  field  in  the  transmitter  stator  polar- 
ized in  the  direction  of  the  rotor  axis,  which  induces  voltage 


Fig.    1. 


Lock   Control-board   for    Miraflores   Locks  of    Panama    Canal — The   Water  Levels   in   Ditferent   Chambers  and   Positions 
Gates,    Valves   and    Fender   Chains   are   shown   by    the  Indicators  seen  on   Control-board 


necessary  owing  to  the  size  of  the  locks.  For  instance,  the 
flight  of  locks  at  Gatun  has  a  total  length  of  approximately 
6200  feet,  and  the  principal  operating  machines  are  dis- 
tributed over  a  distance  of  about  4000  feet,  so  that  any  form 
of  mechanical  transmission  for  controlling  these  machines 
would  be  almost  impossible.  The  control-boards  are  installed 
in  houses  located  on  the  middle  lock  walls  at  points  which 
afford  the  best  view  of  the  locks.  The  position  of  the  gates 
or  other  apparatus  is  shown  by  indicators  on  the  control- 
board  so  that  the  operator  does  not  need  to  actually  see  the 
various  parts  which  he  controls.  The  control-boards  are,  to 
some  extent,  miniatures  of  the  locks  themselves,  and,  with 
the  exception  of  that  machinery  which  only  needs  an  "open" 
or  "closed"  indication,  the  Indicating  devices  will  act  in 
synchronism  with  the  movement  of  the  lock  machinery  to 
which  they  are  connected.  One  of  these  control-boards  is 
shown  in  Fig.  1.  It  is  a  flat-top  bench-board  type,  32  inches 
high  and  54  inches  wide.  The  total  length  of  these  boards 
varies  for  different  locks  as  follows:     Gatun,  64  feet;   Pedro 


in  the  stator  coils.  This  voltage  is  transmitted  by  a  three- 
phase  connection  to  the  receiver  stator  coils  and  duplicates 
in  them,  but  in  the  reverse  direction,  the  conditions  of 
polarity  and  voltage  in  the  transmitter.  The  rotor  of  the  re- 
ceiver being  energized  by  the  external  source  in  the  same  di- 
rection as  that  of  the  transmitter,  is  reacted  upon  by  the 
polarized  receiver  stator  until  the  magnetic  axes  coincide  and 
the  rotors  of  both  transmitter  and  receiver  are  in  the  same 
relative  positions.  Any  difference  in  the  position  of  the  trans- 
mitter and  receiver  rotors  causes  a  difference  of  potential 
between  the  stator  windings,  with  a  consequent  flow  of  cur- 
rent, and  resultant  torque,  which  again  moves  the  receiver 
rotor  to  the  same  relative  position  as  that  of  the  transmitter 
rotor.  The  receiver  rotor  follows  closely  and  smoothly  the 
movement  of  the  transmitter  rotor,  and,  consequently,  imparts 
to  the  control-board  indicator  a  movement  identical  with  the 
movement  of  the  lock  machine,  although  on  a  reduced  scale. 
A  brief  description  of  the  different  synchronous  indicators 
follows: 
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IndlcHtors  for  Lock  OiitoH,  Kendor  ChaliiH  mul  VuIvbh 
In  the  case  of  the  lock  Kfitcs,  the  vertical  operating  shaft 
is  connected  to  a  shaft  which  operates  the  transmitter  ma- 
chine. The  latter  shaft  Is  threaded  and  carries  a  nut  on 
which  is  mounted  a  rack.  The  rack  engages  a  gear  on  the 
rotor  shaft,  and  this  turns  the  rotor  as  the  gates  operate. 
The  miterlng  gate  indicator  (See  Fig.  2)  comprises  a  pair  of 
aluminum  leaves,  shaped  to  correspond  to  a  plan  view  of  the 
gates.     These   leaves   travel   horizontally   just   above   the   top 


Fig.    2.     Indicator   used   on    Control-boards    to    show    Positions   of  Lock 

Gates — The  Indicator  Leaves  move  in  Synchronism 

with    Lock    Gates 

of  the  board,  the  hinged  ends  being  connected  to  shafts  ex- 
tending down  through  the  board,  where  they  are  geared  to 
the  receivers  by  means  of  bevel  gears. 

For  the  chain  fender,  the  position  indicator  transmitter  is 
driven  by  the  shaft  operating  the  limit  switch  that  controls 
the  stroke  of  the  piston  for  operating  the  chain.  The  indi- 
cation on  the  board  is  given  by  a  small  aluminum  chain, 
which,  like  the  large  chain,  is  raised  and  lowered,  each  end 
operating  independently.  Two  of  these 
chains  may  be  seen  near  the  right-hand  end 
of  the  control-board  in  Fig.  1.  The  ends  of 
the  miniature  chains  are  fastened  to  sema- 
phore arms  which  are  connected  to  seg- 
mental gears  meshing  with  the  driving  gears 
on  the  receiver  machines.  As  the  receiver 
rotors  turn,  the  chain  is  either  lifted  or  low- 
ered, the  position  of  the  large  chain  from  the 
bottom  of  the  lock  being  indicated  by  the 
angle  of  the  semaphore  arms. 

As  the  gate  valves  which  control  the  flow 
of  water  into  the  main  feed  culverts  are  in 
pairs  to  reduce  the  size  of  each  valve,  their 
position  indicator  machines  are  also  in  pairs. 
The  transmitter  rotor  is  driven  by  a  shaft 
and  gearing  similar  to  that  described  for  the 
lock  gates.  Each  indicator  is  similar  to  a 
small  elevator,  a  car  being  used  to  indicate 
the  position  of  the  gate  valve.  Both  the 
front  and  back  of  the  shaft  is  fitted  with 
opaque  glass  marked  with  black  lines  for 
the  one-quarter,  one-half  and  three-quarter 
positions.  A  small  aluminum  cage  moves  up 
and  down  in  each  compartment.  A  drum 
for  operating  the  cord  which  raises  and 
lowers  the  cage  is  located  underneath  the 
control-board  and  is  operated  by  the  receiver 
through  a  suitable  train  of  gears.  To  make 
the  indications  visible  from  points  up  and 
down  the  control-board,  the  elevator  shaft 
under  each  car  is  always  illuminated  and  the  portion  above 
is  dark.  These  indicators  are  located  on  the  cast-iron  plates 
of  the  control-board,  which,  as  previously  mentioned,  repre- 
sent the  side  walls  of  the  lock.  (See  Fig.  1.) 
Water  Level  Indicators 

The  specifications  for  the  water  level  indication  required 
an  accuracy  of  1/20  foot  in  actual  water  level.  In  the  trans- 
mitters and  receivers  for  the  machines  described  previously, 
the  rotors  turn  less  than  180  degrees  with  an  inherent  lag 
of  1%   per  cent  between   transmitter   and   receiver  rotors  in 


llil.s  distance!,  wliicli,  oliviously,  prevents  this  arrangement 
from  being  employed  to  give  the  water  level  Indication.  The 
reiiuired  accuracy  was  obtained  by  two  sets  of  transmitters 
and  receivers.  One  set  Is  connected  to  a  "fine"  index  in 
which  the  rotors  make  ten  complete  revolutions,  and  the 
other  set  is  connected  to  a  "coarse"  index  operating  less  than 
180  degrees.  The  line  index  Is  a  hollow  column  carrying  a 
pointer.  The  length  of  the  column  is  such  that  when  an 
aluminum  ball  representing  the  coarse  index  (which  can  be 
depended  upon  for  coarse  indication)  is  within  the  limits  of 
the  column,  the  reading  of  the  fine  index  is  correct  within 
the  limits  specified.  The  scales  are  illuminated  by  lamps  at 
the  base  and  top  of  the  indicator.  These  indicators,  which 
may  be  seen  in  Fig.  1,  are  the  tall  column-shaped  members 
mounted  on  the  marble  slabs.  To  operate  the  water  level  in- 
dicators there  are  wells  36  inches  square  in  the  lock  walls, 
which  communicate  with  the  lock  by  a  small  opening  at  the 
bottom  of  the  well.  These  wells  contain  steel  box  floats,  30 
inches  square  by  9  inches  deep.  A  non-slipping  phosphor- 
bronze  belt  transmits  the  movement  of  the  float  to  a  sheave 
fitted  with  pins  on  the  transmitter  mechanism,  the  pins 
registering  with  holes  punched  in  the  belt. 

The  positions  of  the  miter  forcing  machines  (for  locking 
tlie  closed  gates  and  forcing  them  together  to  make  a  good 
joint)  are  not  indicated  by  synchronous  indicators,  but  the 
open  and  closed  positions  are  shown  by  red  and  green  lights 
and  a  mechanical  indicator  on  the  control-board. 

Mechanical  Interlocking-  System 
In  order  to  make  it  necessary  for  the  operator  to  manipu- 
late the  control-switch  handles  always  in  the  proper  order, 
corresponding  to  a  predetermined  sequence  of  operations  of  the 
lock  machinery,  and  to  prevent  the  operator  in  control  of  one 
channel  from  interfering  with  the  machinery  under  the 
jurisdiction  of  the  operator  controlling  the  other  channel, 
the  control  switches  are  provided  with  mechanical  interlocks. 


Mechanical    Interlocking    Bars    located   beneath    Control-board    to   prevent   Dangerous 
Combinations   in   Kelative   Positions  of  Gates,  Valves,   etc. 


The  interlocks,  which  are  shown  in  Fig.  3,  are  in  two  vertical 
racks  under  each  edge  of  the  board  and  some  distance  be- 
low, so  that  they  may  be  inspected  and  oiled  from  a  floor 
which  is  about  seven  feet  below  the  floor  on  which  the  switch- 
board operator  stands.  Vertical  shafts  operated  by  con- 
necting-rods from  the  control  switch  shafts  extend  downward 
past  the  electrical  parts,  for  the  operation  of  the  interlocks. 
The  interlock  system  is  essentially  a  bell-crank  mechanism, 
connecting  the  shaft  of  the  control  switch  through  a  movable 
horizontal  bar,  to  a  vertical  operating  shaft  which  can  or  can- 
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not  move,  according  to  the  relative  positions  of  the  inter- 
locking bars  and  dogs.  The  interlocking  system  depends 
mainly  on  the  action  of  engaging  bevel  dogs  located  on  the 
horizontal  and  vertical  bars,  the  movement  of  a  horizontal 
bar  tending  to  lift  a  vertical  bar  by  bevels  on  the  dogs.  A 
horizontal  bar  cannot  be  moved  without  raising  a  vertical  bar; 
thus,  if  at  any  time  a  dog  on  a  horizontal  bar  rests  against 
the  upper  end  of  a  dog  on  a  vortical  bar,  no  movement  of 
the  horizontal  bar  where  the  dog  engages  with  the  vertical 
bar  can  take  place,  and  the  control  handle  connected  to  that 
particular  horizontal  bar  is  locked. 

Interlocks  prevent  the  chain  fonder  from  being  lowered 
until  adjacent  lock  gates  have  been  opened,  and  also  prevent 
the  gates  from  being  opened  until  the  chain  is  in  the  raised 
position.  In  this  way  it  is  insured  that  the  chain  fender  will 
always  be  in  the  up  position  to  protect  the  gate  when  the 
gate  is  closed.  After  the  lock  gates  are  closed  the  miter 
forcing  machine  which  locks  the  ends  of  the  gates  cannot  be 
operated  until  the  gates  are  closed. 

The  gate  valves  for  the  side  wall  culverts,  next  above  or 
below  a  lock  gate,  must  be  closed  while  the  miter  forcing 
machine  is  open.  As  the  miter  forcing  machine  cannot  be 
closed  until  the  gates  are  closed,  this  means  that  the  valves 
either  above  or  below  the  gate  must  remain  closed  until  the 
gate  itself  is  closed,  thus  preventing  the  operator  from  creat- 
ing a  current  of  water  around  the  gates  while  they  arc  open, 
or  are  being  opened  or  closed.  This  interlock  is  not  included 
on  the  middle  wall  valves  for  the  reason  that  they  will  be 
used  with  the  locks  on  either  side  and  must  be  free  for  that 
purpose. 

The  gate  valves  are  not  only  installed  in  pairs,  but  each 
pair  is  in  duplicate.  One  pair  of  duplicates  is  left  open  as  a 
guard,  or  reserve  pair,  and  the  other  is  used  for  operating, 
so  that  in  case  of  an  obstruction  in  the  culvert  or  accident 
to  the  machinery,  the  duplicate  pair  can  be  used.  Either  pair 
of  gate  valves  may  be  opened  first,  at  the  choice  of  the  oper- 
ator, an  interlock  becoming  effective  when  the  first  valve  of 
the  second  pair  of  duplicates  is  opened.  The  control  of 
these  valves  is  interlocked  so  that  if  the  valves  are  opened  at 
one  particular  point,  the  valves  a  lock  length  upstream  or 
downstream  cannot  be  opened.  Thus  the  operator  is  limited 
to  equalizing  the  water  between  locks  and  cannot  allow  water 
to  flow  from  the  upper  lock  past  the  middle  lock  into  the 
lower  lock,  which  operation,  if  permitted,  might  flood  the 
lower  lock  walls  and   the   machinery  chambers  in  them. 

The  cylindrical  valves  (which  control  the  flow  of  water 
to  the  lateral  feed  culverts)  are  interlocked  so  that  if  those 
on  one  side  are  opened  the  ones  on  the  other  side  are  locked 
closed,  and  the  opening  of  one  switch  on  a  side  will  lock 
the  opposite  ten.  This  prevents  careless  cross  filling  between 
locks,  which  operation  might  be  combined  with  the  regular 
method  and  produce  flooding.  However,  there  may  be  times 
when  it  is  desirable  to  employ  cross  filling  to  economize  in 
the  use  of  water  from  Lake  Gatun,  in  the  cry  season.  For 
this  reason  this  interlock  is  made  removable  by  the  use  of 
a  Yale  lock  and  key.  The  key  will  be  placed  in  the  hands  of 
the  chief  operator.  In  the  use  of  the  middle  wall  culvert, 
the  cylindrical  valves  on  one  side  or  the  other  must  be 
opened  before  the  main  gate  valves  can  be  opened,  and  the 
latter  must  be  closed  first.  This  interlock  is  applied  in  order 
to  require  the  operator  to  control  the  flow  of  water  by  means 
of  the  gate  valves  rather  than  by  the  cylindrical  valves. 

In  most  cases  the  locks  are  divided  into  two  unequal  parts 
by  intermediate  lock  gates.  This  arrangement  makes  it 
necessary  to  divide  the  ten  cylindrical  valves  into  two  groups 
of  seven  and  three,  respectively,  for  the  long  and  short  lengths. 
A  lever  is  provided  for  these  interlocks  and  may  be  set  as  in- 
dicated by  a  nameplate  on  the  lever  to  "three,"  "seven,"  or 
"ten,"  respectively;  then  the  corresponding  valves  are  sub- 
ject to  that  interlock,  and  the  others  of  the  group  of  ten  are 
locked  closed  if  three  or  seven  only  are  to  be  used.  The 
failure  of  the  operator  to  make  his  selection  properly  in  ad- 
vance will  simply  cause  him  the  trouble  of  going  back  and 
doing  so,  as  the  remaining  valves  are  locked  closed.  This  ar- 
rangement permits  handling  small  vessels  without  causing 
waste  of  water   due   to   operating   such   vessels   in   the   large 


chambers.  If  a  short  vessel  were  being  passed  dowDStream 
it  would  first  enter  the  chamber  having  three  cylindrical 
valves.  The  group  selective  lever  would  then  be  placed  on 
the  "three"  position  which  would  pfrnilt  the  opening  of 
three  valves  above  the  intermediate  gate,  but  would  lock 
closed  the  other  seven  valves  above  it.  After  the  vessel  has 
been  passed  below  the  gate,  the  handle  may  be  reversed  re- 
leasing the  lever  and  locking  three  switches.  In  case  a  large 
vessel  is  to  be  locked  through,  the  Interlocks  on  the  inter- 
mediate gates  can  be  made  ineffective  by  the  operation  of  a 
Yale  lock  which  uncouples  a  clutch  and  disconnects  the  central 
switch   from   the  operating  mechanism. 

To  obviate  the  possibility  of  flooding  the  locks  when  valves 
are  in  a  certain  position,  diagonal  interlocking  is  introduced 
between  the  gate  valves  of  the  side  wall  and  those  of  the 
middle  wall  a  lock  length  away.  This  interlocking  between 
valves  diagonally  across  a  lock  when  the  cylindrical  valves 
are  open  is  needed  to  prevent  the  flow  of  water  from,  say,  the 
upper  lock  by  way  of  a  side  wall  culvert  to  the  middle  lock, 
thence  by  way  of  the  middle  wall  culvert  to  the  lower  lock, 
thus  allowing  an  operator  through  carelessness  to  flood  the 
lower  lock  walls.  If  the  cylindrical  valves  of  a  certain  lock 
are  closed,  the  interlock  is  not  needed  on  the  gate  valves  of 
that  lock;  and  since  such  interlock  would  interfere  with  the 
proper  use  of  the  valves  of  its  twin  lock  on  the  other  side  of 
the  middle  wall,  this  interlock  is  automatically  removed 
when  all  ten  cylindrical  valves  are  closed  on  the  particular 
lock  in  question,  and  Is  automatically  applied  again  if  one 
or  more  of  the  ten  cylindrical  valves  is  opened.  Further- 
more, the  valves  of  the  side  wall  immediately  at  the  gate 
which  is  being  moved,  will  be  open  to  equalize  the  water  level, 
and  diagonal  interlocking  will  prevent  the  opening  of  the 
middle  wall  valves  a  lock  length  above  or  below  the  gate 
being  moved.  Each  of  the  four  valves  of  such  a  group  has 
independent  control,  their  control  switches  being  so  inter- 
locked that  either  pair  may  be  opened  and  left  open  as  guard 
valves,  the  interlocks  becoming  effective  when  the  operator 
tries  to  open  the  first  valve  of  the  second  pair.  In  addition 
to  these  pairs  of  valves  in  parallel,  each  pair  is  duplicated 
at  each  change  of  level  from  one  lock  to  the  next. 

All  of  the  lock  machinery  motors,  control  panels,  cen- 
tralized control-boards,  power  station  generating  apparatus, 
switchboards,  transmission  line  substation  equipments,  etc., 
were  manufactured  by  the  General  Electric  Co.  The  specifica- 
tions for  the  entire  generating,  lock-controlling  and  distribu- 
tion system  for  operating  the  Panama  Canal  were  prepared 
under  the  supervision  of  Mr.  Edward  Schildhauer,  electrical 
and  mechanical  engineer,  Isthmian  Canal  Commission,  as- 
sisted by  a  staff  of  able  electrical  engineers. 

*  •     * 

A  remarkable  exhibition  of  engine  endurance  was  recently 
made  by  the  Moline  Automobile  Co.  in  New  York  City  under 
the  auspices  of  the  Automobile  Club  of  America.  A  Moline- 
Knight  four-cylinder  motor  was  put  on  the  testing  block 
late  in  December  and  run  continuously  for  two  weeks — 336 
hours — without  adjustment  of  the  motor,  carbureter,  spark 
plugs  or  magneto  at  1100  revolutions  per  minute.  It  de- 
veloped thirty-eight  horsepower  and  ran  at  a  rate  that  would 
have  carried  it  14,700  miles  on  the  level  at  forty-five  miles  an 
hour.  It  would  have  steadily  climbed  an  eight  per  cent  grade 
10,000  miles  long  at  twenty-seven  miles  an  hour,  or  a  moun- 
tain 800  miles  high.  At  the  end  of  the  run  the  speed  was 
increased  to  1682  revolutions  per  minute  for  one  hour,  de- 
veloping 53.6  horsepower.  The  engine  was  then  taken  apart 
and  exhibited  at  the  Auto  Show.  The  parts  showed  very 
little  evidence  of  wear.  The  test  demonstrated  that  a  proper- 
ly proportioned  motor  well  lubricated  should  have  a  long  life 
and  that  it  is  the  most  dependable  part  of  the  modern  motor 
car. 

*  *     • 

A  petition  has  been  presented  to  the  German  Reichstag, 
signed  by  some  two  hundred  and  fifty  commercial  and  indus- 
trial organizations,  asking  their  government  to  take  steps 
toward  the  introduction  of  a  universal  international  two-cent 
letter  postage,  and  to  endeavor  to  have  this  adopted  by  the 
International  Postal  Congress  in  Madrid  next  year. 
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CUTTING  POWER  OF  LATHE  TURNING  TOOLS*t 


INFLUBNOE  OF  SPEED.  DEPTH  OF  CUT,  I'EKD.  .SHAPE,  AND  PHYSICAL  PROPERTIES  OP  METAL 


The  quostlon  of  the  dofliiite  measure  of  the  output  of  work 
or  removal  of  material  of  which  lathe  tools  are  capable,  Is 
one  about  which  there  Is  very  little  Information  readily 
available,  and  It  It  was  for  the  purpose  of  determining  the 
performance  of  cutting  tools  over  a  fairly  wide  range  of 
working  conditions  and  of  deducing  therefrom  some  practical 
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Fig.   1.     Standard  Shape  of  Tool  used  for  Tests 

results  that  the  experiments  described  in  the  following  were 
made.  The  object  of  the  tests  was  to  determine  to  what  ex- 
tent the  output  of  both  high-speed  and  ordinary  carbon-steel 
tools  is  affected  by  such  elements  as  cutting  speed,  depth  of 
cut,  feed  of  tool,  shape  of  tool  nose  and  physical  properties 
of  the  metal  upon  which  the  cutting  tool  is  acting.  The  ques- 
tion of  the  association  of  a  high  speed  and  a  light  cut  versus 
a  low  speed  and  heavy  cut  received  particular  consideration 
in  order  to  find  the  relation  between  these  two  factors  and 
the  maximum  output. 

Owing  to  the  extensive  use  of  turning  tools  of  high-speed 
steel  at  the  present  time,  especially  when  the  cutting  speed 
is  an  important  consideration,  the  results  of  the  tests  made 
with  carbon-steel  tools  have  been  omitted  in  this  abstract. 

Tools  used  for  Tests— Test-bars 
The  high-speed  steel  tools  tested  were  made  from  %-  by  ^■ 
inch  bars  and  were  about  8  inches  long.     The  shape  of  the 
tool  used  for  the  first  series  of  tests  is  shown  in  Fig.  1.    The 

TEST-BARS  FOR  HiaH-SPBBD  STEEL  TOOL  TESTS 


Physical  Properties 


Letter  of 
Identification 


Breaking  Load 

in  Tons 
per  Square  Inch 


Elongation, 
Per  Cent 


Compressive  Load 

in  Tons 

per  Square  Inch 


27.2 
33.5 
50.5 


28.4 
21.7 
12.0 


81.2 

90.0 

126  4 


Chemical  CompoBition 


Letter  of 
Identifi- 
cation 


Carbon        Silicon 


0.39  0.100 

0.39     ,    0.075 
0.60        0.249 


Mangan- 
ese 


0  43  0.037 
0.50  0.030 
0.83        0.053 


Phos- 
phorus 


Grade  of 
Steel 


0.028      Mild 
0.038    I  Medium 
0.080      Hard 

I  Mcu'hinery 


tools  were  of  high-grade  steel  and  the  ends  were  shaped  en- 
tirely by  grinding  in  a  universal  tool  grinder.  They  were  then 
hardened  according  to  the  directions  of  the  maker.  These 
tools  were  of  the  same  shape  and  size  as  those  used  for  the 
carbon-steel  tool  tests  so  that  the  results  in  each  case  could 
be  compared. 


♦  Abstract  of  paper  presented  before  the  Institution  of  Mechanical  En- 
gineers, at  Manchester  and  London,  by  Prof.  William  Ripper  and  G.  W. 
Burley  of  the  University  of  Sheffield. 

t  See  also  the  series  "On  the  Art  of  Cutting  Metals,"  published  in 
Machinery   from   January   to   August,    1907.    inclusive. 


The  tests  were  made  on  a  large  electrically  driven  experi- 
mental tooltosting  lathe  Installed  In  the  machine  tool  labora- 
tory of  the  University  of  Sheffield.  The  test-bars  were  three 
in  number  and  of  different  chemical  compositions  and  physi- 
cal properties,  as  shown  by  the  accompanying  table. 

Their  approximate  original  dimensions  were:  Length,  9 
feet  6  inches;  diameter,  1  foot  8  Inches.  The  meaning  of  the 
Identification  letters  is  as  follows:  A,  mild  steel;  B,  medium 
steel,  and  C,  hard  steel. 

With  the  high-speed  steel  tools  it  was  found  possible  to 
obtain  a  definite  point  at  which  the  tool  failed  to  cut;  this 
is  the  point  at  which  the  cutting  edge  collapses,  and  instead 
of  continuing  to  cut  causes  the  surface  of  the  bar  to  become 
polished.  The  exact  instant  at  which  each  tool  broke  down 
or  began  to  produce  this  polished  surface  was  observed  and 
from  this  the  durability  of  the  tool  was  determined.  (The 
method  adopted  for  carbon-steel  tools  involved  a  microscopic 
examination  of  the  cutting  edge  to  determine  the  amount  of 
bluntness  or  wear,  this  being  found  the  only  possible  way  of 
establishing  a  standard  for  measuring  the  working  life  of 
the  tool.) 

Standard  for  Duration  of  Test 
One  hour  was  selected  as  a  convenient  value  for  the  stand- 
ard life  of  the  tools  used  in  these  tests,  although  in  machine 
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Fig.    2.     Cutting  Speed   and  Duration   Tests  for   Varying  Areas 
of  Cut — High-speed  Tools  cutting  Mild  Steel 

shops  high-speed  tools  usually  run  a  much  longer  period  than 
this  before  resharpening,  and  the  curves  of  performance  seem 
to  suggest  that  this  practice  has  a  reasonable  basis,  since 
the  cutting  speed  which  corresponds  to  a  life  of  sixty  minutes 
is,  in  practically  every  case,  only  about  5  or  10  per  cent 
greater  than  that  which  will  allow  a  tool  to  last  for  three  or 
four  hours. 

The  failure  of  a  high-speed  turning  tool  working  under 
normal  conditions  is,  in  most  cases,  brought  about  by  the  fus- 
ing of  the  nose  due  to  the  heat  generated  as  the  result  of 
friction.  The  friction  is  due  to  the  rubbing  of  the  chip  on 
the  upper  lip  of  the  tool  as  it  passes  off  from  the  work.  This 
rubbing  action  frequently  causes  a  pit  or  hollow  to  be  worn 
out  of  the  upper  face  or  lip  of  the  tool  just  in  front  of  the 
cutting  edge.  There  is  also  friction  due  to  the  cutting  action 
of  the  tool  as  it  traverses  the  work  in  a  line  parallel  to  the 
axis.  When  the  tool  is  worked  under  conditions  which  are 
not  excessively  severe,  the  heat  generated  at  the  nose  of  the 
tool  is  conducted  away  as  fast  as  it  is  generated,  and  thus  the 
nose  is  not  subjected  to  overheating;  but  if  the  cutting  speed 
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and  area  of  cut  arc  such  as  to  generate  heat  faster  than  the 
tool  can  conduct  it  away,  fusing  and  breakdown  at  the  nose 
talies  place.  Moreover,  as  the  work  proceeds,  the  tool  ac- 
cumulates heat  from  the  nose  backward,  and  the  rate  of  flow 
or  conduction  of  the  heat  away  from  the  nose  correspondingly 
decreases,  with  an  increasing  tendency  to  accumulation  of 
heat  at  the  nose. 

The  data  taken  during  the  tests  include  the  circumferen- 
tial or  cutting  speed,  the  depth  of  cut,  the  feed  per  revolution, 
the  power-input  to  the  motor  on  light  load  at  the  cutting 
speed  selected,  the  time  of  starting  the  cut.  the  power-input 
to  the  motor  during  the  actual  cutting,  and  the  time  at 
which  the  tool  failed.  The  tools  were  tested  for  the  follow- 
ing areas  of  cut  on  each  bar.  Depth  of  cut,  1/16,  3/32  and 
%  inch;  feed  per  revolution  lor  each  depth  of  cut,  1/30,  1/20, 
1/12  and  1/8  inch,  respectively. 

Relation  between  Cutting-  Speed  and  Durability  of  Tool 
Altogether,  about  two  hundred  tests  were  made,  the  dura- 
tion  of  each   test   varying   from   one   minute   to   70   minutes. 
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Cutting  Speed   and  Duration   Tests  for   Varying  Areas 
of   Cut — High-Speed  Tools   cutting   Medium   Steel 


For  each  area  of  cut  or  combination  of  depth  of  cut  and 
feed  per  revolution,  data  for  a  cutting-speed-duration  curve 
were  obtained  and  the  curves  shown  in  Figs.  2,  3  and  4  were 
plotted.  Fig.  2  is  for  mild  steel  (Bar  A);  Fig.  3  for  medium 
steel  (Bar  B) ;  and  Fig.  4  for  hard  steel  (Bar  C).  The 
curves  are  for  a  feed  of  1/12  inch  per  revolution  of  the  test- 
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Fig.   4. 


Cutting  Speed   and   Duration   Tests   for   Varying  Areas 
of   Cut — High-speed    Tools   cutting   Hard   Steel 


bar,  the  depth  of  cut,  in  each  case,  being  given  at  the  end  of 
the  curve.  These  curves  show  the  effects  of  the  hardness  of 
the  bar  and  area  of  the  cut  on  the  cutting  speed,  and  the 
relation  between  the  cutting  speed  and  the  life  of  the  tool  up 
to  the  point  of  failure.     They  further  indicate  that  at  high 


cutting  speeds  the  durability  of  the  cutting  edge  is  very  short, 
but  that,  as  the  rate  of  cutting  is  reduced  to  a  speed  which 
gives  a  durability  of  40  or  50  minutes,  the  tool  then  continues 
to  cut  for  a  more  or  less  indefinite  period  as  indicated  by  the 
change  of  the  curves  toward  the  horizontal.     If  this  speed, 
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Fig.   5.     Relation  between  Cutting  Speed  and  Depth   of  Cut  for 
Varying  Feeds — Standard  Life  of  Tool,  Siity  Minutes 

however,  is  exceeded  by  from  10  to  15  per  cent,  the  life  of  the 
tool  is  rapidly  shortened.  The  average  relation  between  the 
cutting  speed  S  and  the  life  of  the  tool  M,  in  minutes,  for 
any  given  area  of  cut  between  durations  of  10  and  60  minutes, 
is  represented  approximately  by  the  formula: 
SM'"-  =  constant. 
The  value  of  the  constant  depends  upon  the  quality  of  the 
steel  being  turned  and  upon  the  area  of  the  cut.     The  rela- 
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Fig.   6.     Relation  between  Cutting  Speed  and  Feed  for  Varying 
Depths   of   Cut — Standard   Life   of   Tool,    Sixty  Minutes 

tion  between  these  two  quantities,  as  determined  by   Mr.   F. 

W.  Taylor,  for  high-speed  turning  tools  is 

SM^    =  constant. 

Relation  between  Cutting-  Speed  and  Area  of  Cut 

For  each   test-bar,   the   relation   between   the  cutting   speed 

and    the   associated    area    of    cut    for   a    standard    life    of    60 

minutes  was  determined,   the   data  in   regard   to   the  cutting 

speed  being  drawn  from  the  curves  of  which  Figs.  2,  3  and 

4  are  representative.       Contrary  to  the  experience  and  views 

of  Dr.   Nicolson,  and  in  agreement  with   those  of  Mr.   F.  W. 

Taylor,  it  was  found  that  the  cutting  speed  did  not  depend 

only   upon   the  area  of  cut.   Independently   of   its  component 

factors,  but  that  it  also  depended  upon  the  depth  of  cut  and 
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feed  per  revolution,  In  two  (llfforcnt  ways,  as  Hhown  by  the 
curves  Pigs.  r>  and  G.  1<Mk.  5  shows  the  relation  between  the 
cutting  speed,  for  the  standard  tool  life,  and  the  depth  of 
cut  for  the  various  speeds  adopted;  whereas  Fig.  6  shows 
the  relation  between  the  cutting  speed  and  the  feed  per 
revolution  for  varying  depths  of  cut,  the  curves  referring  to 
test-bar  .1  In  each  case. 

ny  referring  to  Fig.  5,  It  will  be  seen  that  a  cut  Vs  Inch 
deep,  with  1/20  Inch  feed,  is  taken  at  a  greater  cutting  speed 
than  a  cut  1/16  Inch  deep  with  1/10  inch  food,  which  Is  of 
equal  area  but  less  efficient  as  to  output.  A  similar  deduc- 
tion can  be  made  from  Fig.  6,  where  it  will  be  seen  that  a  cut 
1/8  inch  deep  with  1/24  inch  feed  is  taken  with  a  cutting  speed 
of  125  feet  per  minute,  whereas  for  a  cut  1/16  inch  deep 
with  1/12  inch  feed  the  speed  Is  100  feet  per  minute.  Some 
explanation  of  this  is  indicated  by  the  illustrations  A  and  B 
in  Fig.  7.  In  each  of  these  views  a  tool  having  a  nose  of 
standard  shape  is  represented  taking  a  cut,  the  area  of  whlcn 
is  the  same  in  each  case.  At  A  the  depth  is  one-half  that 
at  B.  but  the  feed  per  revolution  is  twice  as  great.  It  will  be 
noticed  that  the  length  of  the  cutting  edge  which  is  in  con- 
tact with  the  work  at  A  is  considerably  less  than  at  B;  hence, 
in  the  latter  case  there  is  a  much  larger  cooling  area  back 
of  the  cutting  edge  to  conduct  the  heat  away  as  it  is  gener- 
ated. Therefore,  other  things  being  equal,  the  rise  in  tem- 
perature of  the  cutting  edge,  in  the  second  case,  will  not  be 
so  rapid  as  in  the  first;  hence,  a  higher  cutting  speed  can  be 
employed  with  the  tool  having  a  longer  cutting  edge  in  con- 
tact with  the  work. 

Output  of  Turninyr  Tools 
The  standard  output  of  a  turning  tool  is  defined  in  these 
tests  as  the  number  of  cubic  inches  which  the  tool  will  remove 
during  the  standard  life  of  60  minutes.  The  maximum  out- 
put or  removal  of  metal  is  associated  with  the  lowest  cutting 
speed  with  which,  for  a  standard  life  of  60  minutes,  the 
heaviest  depth-feed  combination  is  associated;  the  greater  in- 
fluence is,  of  course,  on  the  side  of  the  depth.  Thus,  with 
a  depth  of  cut  of  1/8  inch  and  a  feed  of  1/20  inch  per  revo- 
lution, the  volume  of  metal  removed  in  60  minutes  is  504 
cubic  inches,  whereas,  with  a  1/16-lnch  cut  and  1/10-inch 
feed  the  output  is  405  cubic  inches  per  hour.  This  shows  a 
gain  of  about  25  per  cent  in  favor  of  the  deeper  cut  with  a  re- 
duced cutting  feed.  This  law  applies  generally  to  all  the 
bars  and  speed-depth-feed  combinations;  hence  it  may  be 
stated  that  for  the  maximum  tool  output,  the  area  of  cut  is 


Figr. 


Diagram  showing  Effect  of  Depth  of  Cut  and  Feed  on 
Length    of   Cutting   Edge   in   contact    with   Work 


a  maximum  which  the  tool  will  stand  without  fracture,  with 
the  depth  of  cut  a  large  factor  and  the  associated  speed  cor- 
respondingly low. 

To  determine  the  effect  of  a  change  in  the  relation  be- 
tween the  cutting  edge  of  the  tool  and  the  axis  of  the  test- 
bar,  tools  having  shapes  as  indicated  by  the  dotted  and  full 
lines  in  Fig.  8  were  used.  The  same  conditions  as  to  the  test 
were  adopted  in  each  case.  It  was  found  that  for  a  given 
depth  of  cut  the  cutting  speed  was  directly  proportional  to 
the  length  of  the  cutting  edge  of  the  tool  in  contact  with  the 
work;  that  is,  a  proportionately  greater  output  with  a  tool 
having  a  longer  cutting  edge  was  obtained.  In  all  other  re- 
spects the  angles  of  the  tools  were  the  same. 

For  an  area  of  cut  1/8  inch  by  1/12  inch,  the  cutting  speed 
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which  would  allow  a  tool  to  last  one  hour  was  found  to  be 
78  feet  per  minute  for  high-speed  steel,  and  8  feet  per  minute 
for  plain  carbon  steel,  on  a  bar  having  a  tensile  strength  of 
about  25  tons  per  square  inch;  that  is,  the  high-speed  tool 
removed  ten  times  as  much  metal  as  the  plain  carbon  tool  in 
a  given  time. 

Relation  of  Motor  Power  to  Output 
To    determine    the    relation    existing    between    the    area   of 
cut,  the  speed  and  the  actual  horsepower  required,  tests  were 
made  on  different  bars  with  various  depths  of  cut  and  feeds 

and      their      associated 

cutting  speeds.  The 
power  consumption  was 
obtained  by  taking  volt- 
meter and  ammeter 
readings  when  the  cut 
was  in  and  also  when  it 
was  not  in,  the  speed 
being  the  same  in  each 
case.  The  net  horse- 
power or  power  re- 
quired for  the  actual 
cutting  was  calculated 
from  the  difference  be- 
tween the  two  readings. 

The  results  showed  that  Fig.  8.  The  Testa  showed  that  a  Tool  with 
thp      aftiial      r\pt      hnr<5f>.        ^   ^'""■*   Cutting  Edge  a-h   in  contact  with 

me    actual    net    norse-         4,,^  ^^^^  ^.^^^^^  ^^  ^^^^  ^^^  ^^  jj^^^ 

power     required     to     re-  ^    Cutting    Speed    as    a    Tool   having 

a  Longer  Edge  as  at  a-c 

move    a    given    number 

of  cubic  inches  per  hour  is  a  constant  for  each  quality  of 
steel  machined.  In  other  words,  the  output  per  horsepower- 
hour  is  practically  a  constant  quantity;  that  is,  for  a  given 
output  per  hour  nothing  is  gained  in  net  power  consumption 
by  altering  the  ratio  of  the  area  of  cut  to  the  speed  of  cut- 
ting, the  net  horsepower  being  approximately  directly  pro- 
portional to  the  output  only. 

*     *     * 
A  SUGGESTION  SCHEME 

About  two  years  ago  the  Automatic  Electric  Co.,  manufac- 
turer of  automatic  telephone  apparatus,  Chicago,  111.,  adopted 
a  suggestion  plan  for  its  employes  which  has  worked  out 
satisfactorily.  A  suggestion  form  is  supplied  upon  which 
all  foremen  are  required  to  report  at  least  once  a  week.  They 
may  send  in  one  or  a  dozen  of  these  forms,  but  one  is  the 
minimum,  and  it  must  either  give  a  suggestion  or  the  words 
"No  suggestion  to  make  this  week."  When  a  suggestion  is 
received,  the  factory  superintendent  notes  it  and  refers  it  to 
an  engineer,  who  makes  an  investigation.  The  engineer  ob- 
tains opinions  from  the  employes  affected  and  reports  as  to 
the  changes  in  equipment  necessary  to  put  the  plan  into  oper- 
ation, giving  an  estimate  of  the  saving  that  would  result. 
With  these  data,  the  suggestion  is  returned  to  the  factory 
superintendent  for  approval  or  rejection.  A  notice  is  then 
sent  to  the  maker  of  the  suggestion,  advising  him  of  the 
action  taken  and  informing  him  of  the  reasons  if  his  sug- 
gestion has  been  rejected. 

During  the  past  six  months  a  modification  of  the  plan  has 
been  tried,  whereby  a  special  subject  for  suggestions  during 
certain  periods  is  announced.  The  employes  are  informed 
that  while  suggestions  on  any  subject  will  be  appreciated, 
special  attention  is  invited  to  the  one  named.  The  following 
subjects  have  been  dealt  with  in  this  way.  1.  Safety  First. 
2.  Water,  Light,  Power  and  Gas.  3.  Bonus  Work.  4.  Care 
of  Materials.  5.  Inspection.  6.  Material  and  Finish.  7. 
Scheduling  Work,  Chasing,  Requisitioning  and  Transferring 
Stock. 

Substantial  benefits  have  been  realized  from  the  sugges- 
tion plan,  for  while  the  company's  plant  was  planned  and 
systematized  by  efficiency  experts  of  recognized  ability,  it  has 
been  found  that  the  "man  on  the  job"  is  often  able  to  improve 
the  details  of  the  general  system,  thus  materially  adding  to 
the  efficiency  of  the  methods  employed  and  eliminating  many 
causes  of  waste  and  expense.  The  plan  has  the  additional 
value  of  giving  employes  a  keener  interest  in  their  work  and 
providing  a  useful  channel  for  the  criticisms  always  offered 
by  workmen. 
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A  COMPLETE  SET  OF  GAGES  FOR  WORK  OF  UNUSUAL,  REFINEMENT 

BY  DOUOLAS  T.  HAMILTON+ 


The  detached  lever  escapement  i3  considered  by  horologists 
to  be  one  of  the  most  difficult  parts  of  a  watch  movement  to 
manufacture,  because  of  the  important  function  it  fills  in  the 
proper  timing  of  a  watch.  It  transforms  the  rotary  motion  of 
the  train  of  wheels  into  the  vibratory  movement  of  the  bal- 
ance, and  at  the  same  time  acts  as  a  brake  to  prevent  the 
watch  mechanism  from  "running  away,"  retarding  the  motion 
of  the  wheels,  and  imparting  the  correct  movement  to  the 
liands  on  the  dial.  To  design  an  escapement  properly  re- 
(iuires  not  only  considerable  experience  in  this  work,  but  also 
a  clear  understanding  of  the  functions  that  this  important 
part  of  a  watch  has  to  fill.  The  conditions  are  never  Ideal, 
so  a  compromise  must  always  be  made  In  order  to  obtain  an 
escapement  which  fills  the  most   important  requirements. 

As  the  functions  and  requirements  of  a  watch  escapement 
were  described  in  an  article  on  "Watch  Movement  Manufac- 
ture— 1"  which  appeared  in  the  May,  1912,  number  of 
M.\cni.NEUY,  it  will  not  be  necessary  to  enlarge  on  them  here, 
the  chief  aim  of  this  article  being  to  Illustrate  and  describe 
the  manner  in  which  theoretical  requirements  obtained  by 
calculation  are  brought  down  to  a  practical  working  basis. 
This  is  the  problem  with  which  horologists  always  experi- 
ence difficulty.  Drawings  are  first  made  on  a  scale  of  fifty 
to    one,    and    all    dimensions    are    obtained    mathematically 


f)     \^^ 


Tig,    I.     Diagram    iUustrating:    Method    of    analyzing    a    Detached 
Lever    Watch    Escapement 

where  possible.  Reducing  and  producing  a  watch  escapement 
with  the  accuracy  defined  by  a  mathematical  calculation  Is 
not  an  easy  matter. 

The  first  step  in  producing  a  watch  escapement,  as  men- 
tioned, is  to  lay  it  out  on  paper  on  an  enlarged  scale  of  fifty 
to  one,  and  then  by  means  of  certain  parts  outlined  on  trac- 
ing cloth,  to  study  the  movements  in  the  manner  that  they 
take  place  In  the  watch.  The  proper  manufacture  of  an 
escapement  does  not  end  here,  and  In  fact  the  most  difficult 
work — producing  the  various  parts  correctly — ^is  still   to   fol- 


low. Several  schemes  are  adopted  in  different  watch  making 
plants  to  check  up  the  machining  operations  in  order  to  de- 
termine whether  they  have  been  properly  executed  or  not 

The  Projector  Method 
One  method   which   is   used   to  a  considerable  extent  Is  to 
iniploy  a  projector   (an   iiislruiiiiiit   (l<sif;:iii(|  on   tlif  principle 


•  For  Information  on  watch  making  prevlou.ily  pubUshed  In  Machi.veby. 
see  "Watch  Movement  Manufacture"  In  the  May  and  June,  1912,  numbers, 
and    article,*!    there    referred    to. 

t  Associate  Editor  of  MicniNERT. 


Fig.    2.     Gage    for   measuring   Different    Angles    on    the 
Escape-wheel    Teeth 

of  the  magic  lantern)  to  project  and  enlarge  the  escapement 
In  order  to  determine  if  the  machining  operations  have  been 
correctly  done.  The  escapement  to  be  projected  is  placed  on 
a  pane  of  glass  set  In  the  frame  of  the  projector  where  it  is 
held  flat  against  the  surface  of  the  glass  by  a  spring.  The 
projector  Is  then  placed  in  a  dark  room  in  such  a  relation  to 
a  screen  as  to  obtain  an  enlargement  of  the  escapement  of 
ten  diameters.  The  screen  used  generally  consists  of  a  sheet 
of  drawing  paper  and  the  outlne  of  the  projected  escapement 
is  traced  with  a  pencil.  This  sheet  is  then  removed  and  the 
various  functions,  angles,  etc.,  of  the  escapement  are  meas- 
ured on  this  enlarged  scale.  The  drawing  paper  may  be  re- 
placed by  a  photographic  plate  and  a  photograph  taken,  but 
this  process  requires  conslderabl.e  time  and  Is  very  seldom 
used  except  in  horologlcal  schools,  when  a  large  number  of 
copies  are  to  be  distributed  to  the  pupils  to  study.  Manu- 
facturers, as  a  rule,  simply  make  a  drawing  of  the  projection. 

The  Microscope  with  Illuminated  Chamber 
The  second  method  consists  of  a  microscope  with  an  illum- 
inated chamber,  mounted  in  such  a  manner  as  to  give  an  en- 
largement of  ten  diameters  and  provided  with  a  prism  and 
a  mirror,  enabling  the  object  to  be  set  outside  the  microscope 
in  order  that  its  projection  may  be  traced.  The  microscope 
is  furnished  with  a  screw,  the  barrel  of  which  Is  provided 
with  100  divisions  and  enables  measurements  to  be  obtained 
to  one  thousandth  millimeter.  The  lever  escapement  thus 
enlarged  ten  times  with  the  aid  of  the  microscope  is  then 
analyzed.  The  calibrated  screw  is  used  to  check  up  the 
dimensions. 

Method  of  Gag-iiiK  Escapements  Employed  by  the  South 
Bend  Watch  Co. 
The  third  method,  and  the  one  to  be  described  here,  is  that 
used  by  the  South  Bend  Watch  Co.,  South  Bend,  Ind.  This 
method  consists  in  using  gages  which  are  very  accurately 
made  for  measuring  the  various  functions  and  members  of 
a  watch  escapement.  While  the  two  methods  previously 
described  would  seem  to  be  scientific  in  their  exactness,  there 
is  always  a  question  in  the  mind  of  the  mechanic  as  to  the 
practicability  of  this  procedure  in  work  of  an  interchange- 
able character.  There  is  little,  if  anything,  to  be  gained  by 
using  methods  of  measurement  which  are  much  more  accur- 
ate and  worked  down  to  greater  degree  of  refinement  than  it 
is  possible  to  obtain  when  manufacturing  the  parts  on  a  com- 
mercial basis.  For  instance,  by  means  of  the  microscope  and 
illuminating  chamber  it  is  possible  to  obtain  dimensions  to 
within    one    thousandth    millimeter.      To    duplicate    this    ac- 
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curacy  on  thousands  of  parts  produced  with  cutterH  In  a 
mechanically  operated  machine  Is  practically  an  InipoHsl- 
blllty.  One  piece  could  probably  be  made,  but  the  Kllghto.st 
wear  on  the  cutters  would  mean  that  this  reflnemont  would 
be  lost.  Gages  can  be  made  of  Huffldent  accuracy  to  checlc 
up  any  variations  In  the  work  that  may  occur  due  to  the  wear 
of  cutters  or  improper  setting,  rurthermorc,  the  gages  are 
at  all  times  at  hand  to  test  the  parts  and  determine  just  aa 
soon  as  a  slight  error  creeps  in.  If  gages  were  not  fur- 
nished it  would  be  necessary  to  test  the  parts  at  short  inter- 
vals as  pr(\iously  described,  wOiich  would  not  only  be  im- 
practicable but  would  not  fill  the  requirements  of  the  case. 

In  order  to  make  the  following  description  of  the  gages 
clear,  reference  should  be  made  to  Pig.  1  in  which  the  vari- 
ous members  of  a  detached  lever  escapement  that  require  con- 
sideration arc  clearly  outlined.  These  various  members  are 
Indicated  by  letters,  the  functions  and  names  of  which  are 
as  follows:  A,  escape-wheel;  B,  receiving  pallet  stone;  B„ 
discharging  pallet  stone;  C,  fork;  D,  roller;  E,  impulse  pin; 
F,  impulse  face  of  receiving  stone;  F„  impulse  face  of  dis- 
charging stone;  O,  locking  face  of  receiving  stone;  0„  lock- 
ing face  of  discharging  stone;  H,  locking  corner  of  receiving 
stone;  Hu  locking  corner  of  discharging  stone;  7,  releasing 
corner  of  receiving  stone;  /„  releasing  corner  of  discharging 
stone;  J.  lift  of  pallet;  K.  circular  impulse;  L,  drop;  M,  lock; 


a  method  as  it  Is  possible  to  obtain;  at  least,  it  is  close  enough 
to  check  up  any  errors  in  machining  which  would  affect  the 
cfndent  working  of  the  escapement. 

The  circular  gage  shown  in  Fig.  li  in  which  two  forks 
A  and  B  are  located  on  pins  is  used  with  th(!  aid  of  straight- 
edges C  and  D  to  measure  tlu,"  draft  angle  U  of  the  pallet 
stone,  and  also  the  angle  that  the  impulse  face  of  the  stone 
makes  with  a  line  V  passing  through  its  center.  (See  Fig. 
1.)  This  gage  also  measures  the  distance  from  the  cenl'T  of 
the  pall(!t  to  the  locking  corners  //  and  //,  and  the  releasing 
corners  J  and  /,  of  the  pallet  stones.  It  will  be  seen  in  this 
|)arlicular  case  that  the  draft  angle  of  the  receiving  stone 
measures  15%  degrees,  and  the  draft  angle  of  the  discharging 
stone  71/1  degrees. 

The  third  circular  gage  shown  in  Pig.  4,  upon  which  the 
c:omplcted  escapement  is  held,  is  used  for  the  following  meas- 
urements; Impulse  face  F  and  F,  of  pallet  stones;  the  drop 
L;  the  lock  M ;  the  arc  of  impulse  N  of  the  fork;  the  arc  of 
impulse  0  of  the  roller;  the  recoil  of  the  escape-wheel  In  un- 
locking the  slide  or  run  of  the  escape-wheel;  and  the  side 
shake  of  the  impulse  pin  in  the  fork  slot.  These  circular  im- 
pulses of  both  wheel  teeth  and  stones  are  taken  as  angular 
measurements  from  the  center  of  the  escape-wheel.  The  three 
needles,  the  correct  positions  of  which  are  indicated  on  this 
gage,  give  readings  as  follows:     The  circular  impulse  of  the 


Fig.    3. 


Gag-e    for    measuring    Position    of    the    Forks,    PaUet    Stones, 
etc.,    of    Detached    Lever    Escapement 


N,  arc  of  impulse  fork;  0,  arc  of  impulse  of  roller;  P,  im- 
pulse face  of  escape  wheel  tooth;  Q,  locking  face  of  escape 
wheel  tooth;  R,  locking  corner  of  escape-wheel  tooth;  S.  re- 
leasing corner  of  escape-wheel  tooth;  T,  locking  angle  of 
escape-wheel  tooth;  and  V,  draft  angle  of  pallet  stone. 

Each  one  of  these  conditions  and  functions  of  the  detached 
lever  escapement  must  be  checked  up  after  machining  in 
order  to  determine  if  the  requirements  secured  by  graphic 
methods  and  mathematical  calculations  have  been  obtained. 
The  first  gage  which  is  used  is  shown  in  Fig.  2;  the  object 
of  this  is  to  measure  the  different  angles  on  the  escape-wheel 
teeth.  It  measures  the  angle  that  the  impulse  face  P  of  the 
escape-wheel  tooth  makes  with  a  tangent  to  the  periphery  of 
the  escape-wheel  at  the  releasing  corner  S;  it  measures  the 
angle  that  the  locking  face  Q  of  the  escape-wheel  tooth  makes 
with  a  radial  line  drawn  from  the  center  of  the  wheel  to  the 
locking  corner  R,  and  it  also  measures  the  periphery  di- 
ameter of  the  escape-wheel  teeth.  Straightedges  B  and  C 
are  used  to  measure  the  angles  of  the  escape-wheel  teeth  and 
are  set  by  plugs  placed  in  the  centers  of  the  recesses,  the  radii 
of  these  plugs  being  the  sines  of  the  angles  to  be  measured. 
When  it  is  stated  that  one  ten-thousandth  inch  of  variation 
can  be  clearly  indicated  on  a  gage  provided  with  knife-edge 
straightedges  similar  to  that  furnished  on  this  gage,  it  will 
be  evident  that  this  method  of  gaging  is  practically  as  exact 


Fig.    4.     Gage   for    measuring   a    Complete    Assembled    Escapement 

pallet  stone  is  5%  degrees;  the  circular  impulse  of  the  wheel 
tooth  5  degrees;  the  drop  14  degree;  and  the  lock  1  degree. 
The  positions  of  the  needles  A,  B  and  C,  as  shown  in  Fig.  4, 
have  a  meaning  only  when  compared  with  their  positions 
before  the  action  of  the  escapement  took  place.  The  office 
of  these  needles,  therefore,  is  to  measure  the  angular  dis 
tance  at  the  beginning  and  at  the  end  of  each  action. 

By  the  use  of  these  three  gages  all  the  functions  of  the  de- 
tached lever  escapement  that  it  is  desirable  to  know  may  be 
measured.  An  escapement  can  be  taken  from  a  watch  and 
measured  at  every  particular  point.  Furthermore,  these  gages 
are  not  made  until  an  escapement  has  been  produced  which 
works  as  efficiently  as  it  is  possible  to  make  it;  then  the 
various  parts  of  the  escapement  are  removed  and  the  gages 
made  to  them,  ideal  conditions  being  realized  in  this  way. 
It-  is  also  possible  by  the  use  of  these  gages  to  construct  a 
perfect  working  escapement  from  a  very  much  enlarged 
drawing  with  the  positive  assurance  that  it  will  be  an  exact 
miniature.  This  latter  method,  looking  at  it  from  a  me- 
chanical standpoint,  would  appear  to  be  much  more  practical 
and  exact  than  those  previously  described. 
*     *     * 

Telegraph  poles  of  glass  are  being  used  in  Germany  with 
success.  Woven  wire  is  imbedded  in  the  molten  glass  to  re- 
inforce the  pole. 
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PROFIT-SHARING   PLAN    OF   FORD 
MOTOR   CO. 

Probably  no  wage  chang(>  niaih;  by  a  manufacturing  con- 
cern has  ever  attracted  more  widespread  attention  than  the 
profit-sharing  plan  of  the  Ford  Motor  Co.  of  Detroit,  Mich. 
Henry  Ford,  head  of  tlie  company,  announced  January  5  that 
his  company  would  give  to  the  employes  $10,000,000  of  the 
profits  of  the  1914  business,  the  payments  to  be  made  semi- 
monthly and  added  to  the  pay  checks. 

The  factory  will  be  run  continuously  instead  of  only 
eighteen  hours  a  day,  giving  employment  to  several  thousand 
more  men  by  employing  three  shifts  of  eight  hours  each, 
instead  of  only  two  nine-hour  shifts,  as  heretofore.  A  mini- 
mum wage  scale  of  $5  per  day  will  be  established.  Even 
the  floor  sweepers  are  included.  Before  any  man  in  any  de- 
partment of  the  company  who  does  not  seem  to  be  doing  good 
work  shall  be  discharged  an  opportunity  will  be  given  to  him 
to  try  to  make  good  in  every  other  department.  No  man  shall 
be  discharged  except  for  proved  unfaithfulness  or  irremedi- 
able inefficiency. 

The  company's  financial  statement  of  September  20,  1912, 
showed  assets  of  $20,815,785.63  and  surplus  of  $14,745,095.57. 
One  year  later  it  showed  assets  of  $35,033,919.86  and  surplus 
of  $28,124,173.68.  Dividends  paid  out  during  the  year,  it  is 
understood,  aggregated  $10,000,000.  The  indicated  profits  for 
the  year,  therefore,  were  about  $37,597,312.  The  company's 
capital  stock,  authorized  and  outstanding,  is  $2,000,000.  There 
is  no  bond  issue. 

About  ten  per  cent  of  the  employes,  boys  and  women,  will 
not  be  affected  by  the  profit  sharing,  but  all  will  have  the 
benefit  of  the  $5  minimum  wage.  Those  among  them  who 
are  supporting  families,  however,  will  have  a  share  similar 
to  the  men  of  more  than  twenty-two  years  of  age.  In  all, 
about  26,000  employes  will  be  affected.  Fifteen  thousand  are 
now  at  work  in  the  Detroit  factories.  Four  thousand  more 
will  be  added  by  the  institution  of  the  eight-hour  shift.  The 
other  seven  thousand  employes  are  scattered  all  over  the 
world,  in  the  Ford  branches.  They  will  share  the  same  as  the 
Detroit  employes. 

"It  is  our  belief,"  said  James  Couzens,  treasurer  of  the 
company,  "that  social  justice  begins  at  home.  We  want  those 
who  have  helped  us  to  produce  this  great  institution  and 
are  helping  to  maintain  it  to  share  our  prosperity.  We  want 
them  to  have  present  profits  and  future  prospects.  Thrift 
and  good  service  and  sobriety,  all  will  be  enforced  and  recog- 
nized. Believing  as  we  do  that  a  division  of  our  earnings 
between  capital  and  labor  is  unequal,  we  have  sought  a  plan 
of  relief  suitable  for  our  business.  We  do  not  feel  sure  that 
it  is  the  best,  but  we  have  felt  impelled  to  make  a  start,  and 
make  it  now.  We  do  not  agree  with  those  employers  who  de- 
clare, as  did  a  recent  writer  in  a  magazine  in  excusing  him- 
self for  not  practicing  what  he  preached,  that  'movement 
toward  the  bettering  of  society  must  be  universal.'  We  think 
that  one  concern  can  make  a  start  and  create  an  example 
for  other  employers.     That  is  our  chief  object." 

"If  we  are  obliged,"  said  Mr.  Ford,  "to  lay  men  off  for 
want  of  sufficient  work  at  any  season,  we  purpose  to  so  plan 
our  year's  work  that  the  lay-off  shall  be  in  the  harvest  time, 
July,  August  and  September,  not  in  the  winter.  We  hope  in 
such  case  to  induce  our  men  to  respond  to  the  calls  of  the 
farmers  for  harvest  hands,  and  not  to  lie  idle  and  dissipate 
their  savings.  We  shall  make  it  our  business  to  get  in  touch 
with  the  farmers  and  to  induce  our  employes  to  answer  calls 
for  harvest  help.  No  man  will  be  discharged  if  we  can  help 
it,  except  for  unfaithfulness  or  inefficiency.  No  foreman  in 
the  Ford  Motor  Co.  has  the  power  to  discharge  a  man.  He 
may  send  him  out  of  his  department  if  he  does  not  make 
good.  The  man  is  then  sent  to  our  'clearing  house,'  covering 
all  the  departments,  and  is  tried  repeatedly  in  other  work, 
until  we  find  the  job  he  is  suited  for,  provided  he  is  honestly 
trying  to  render  good  service." 

It  is  impossible  for  anyone  to  accurately  predict  what  the 
ultimate  effect  of  this  remarkable  profit-sharing  plan  will  be 
on  the  industrial  conditions  of  the  United  States.  Let  us  hope 
that  it  marks  the  dawning  of  a  brighter  day  when  labor  and 
capital  will  share  more  equally  in  the  profits  of  industry,  but 


that  such  a  consummation  will  directly  follow  is  very  doubt- 
ful. Whatever  follows,  one  fact  stands  out  clearly:  The 
Ford  Motor  Co.  has  stamped  itself  and  its  product  indelibly 
upon   the  minds  of  all  classes  the  country  over. 

•     •     • 

BRIEF   HISTORY   OF   THE   MOTOR   CAR 

An  interesting  description  of  early  types  of  motor  cars, 
and  the  industry's  development  from  the  seventeenth  cen- 
tury, has  been  written  by  Walter  H.  Whiteside,  president  of 
the  Stevens-Duryea  Co.     An  abstract  of  the  article   follows: 

The  first  experiments  with  "horseless  carriages"  that  met 
with  any  degree  of  success  were  made  in  the  seventeenth 
century,  when  Johann  Haustach  of  Nuremberg  constructed  a 
carriage  propelled  by  springs.  There  was  no  steering  device, 
but  the  car  would  travel  in  a  straight  line  when  wound  up. 
During  the  same  period  vehicles  to  which  sails  were  attached 
were  used  in  Holland.  In  1619  another  spring-driven  carriage 
referred  to  in  the  patent  paper  as  a  "cart  without  horses,"  was 
patented  in  England,  and  in  1644  a  French  patent  was  Issued 
on  a  four-wheel  carriage  propelled  by  foot-power.  In  1748  a 
carriage  driven  by  clockwork  was  exhibited  before  Louis  XV 
of  France.  Several  others  experimented  with  spring  drives 
up  to  the  year  1800,  but  with  little  success. 

Steam  was  first  used  in  a  road  carriage  in  Pekin,  China, 
in  the  year  1630.  History  credits  Father  Verbiest,  a  mis- 
sionary, with  achieving  this  feat.  This  was  followed  In  1680 
by  Sir  Isaac  Newton's  steam  carriage.  In  1769  a  steam  gun 
carriage  was  built  in  France.  It  had  three  wheels,  was 
driven  by  a  two-cylinder  engine,  and  traveled  three  miles 
per  hour  when  loaded  with  214  tons.  In  1787,  Oliver  Evans 
of  Maryland  invented  a  steam  road  wagon,  and  Nathaniel 
Reed,  in  1790,  constructed  a  combined  road  wagon  and  boat 
at  Pecousic,  Mass.  These  two  men  were  the  first  ones  to 
build  steam  carriages  in  this  country  that  would  successfully 
propel  themselves.  The  first  steam  carriage  in  which  the 
crankshaft  was  geared  to  the  driving  wheel  was  invented  by 
Richard  Trevithick  in  England  In  1802.  In  1831  a  steam- 
driven  carriage  was  operated  between  Cheltenham  and  Glou- 
cester, England.  This  carriage  could  run  twelve  miles  an 
hour,  but  the  service  was  discontinued  after  four  months, 
owing  to  public  opposition.  Walter  Hancock  established  a 
steam  omnibus  line  In  1829.  His  was  the  first  chain  trans- 
mission vehicle  invented.  In  1836  five  of  these  carriages  were 
operated  between  Paddington  and  Stratford,  and,  in  twelve 
weeks,  12,760  passengers  were  carried.  This  line  was  prac- 
tically forced  out  of  business  by  the  English  government,  be- 
cause of  a  toll  law  with  taxes  so  high  that  none  could  afford 
to  run  cars.  This  law  arrested  further  development  of  the 
horseless  carriage  until  its  repeal  in  1846. 

In  France  in  1880  a  steam  carriage  was  built  which,  as 
late  as  1895,  ran  745  miles  in  90  hours.  In  1886  the  first 
gasoline  engines  were  used  on  road  vehicles.  These  were 
the  invention  of  Carl  Benz  and  Gottlieb  Daimler  of  Germany. 
In  1889  a  two-cylinder  engine  was  invented  by  Daimler; 
Messrs.  Panhard  and  Levassor  of  Paris  immediately  acquired 
the  patents  and  built  around  the  engine  the  first  gasoline 
motor  car.  The  Panhard  car  was  quickly  followed  by  the 
Renault  Freres  and  the  Benz.  To  J.  Frank  Duryea  belongs 
the  distinction  of  being  the  first  American  to  turn  out  a 
successful  motor-driven  vehicle.  The  first  car  was  completed 
at  Springfield,  Mass.,  In  1891,  and  was  equipped  with  a  one- 
cylinder  motor.  In  1894  a  vehicle  propelled  by  a  two-cylinder 
engine  was  built. 

In  view  of  the  present  magnitude  of  the  automobile  in- 
dustry, it  hardly  seems  possible  that  the  first  automobile 
factory  in  the  United  States  was  started  only  twenty-two 
years  ago,  this  being  the  factory  established  by  J.  Frank 
Duryea  at  Springfield,  Mass.  Today  there  are  over  500  fac- 
tories with  an  estimated  annual  output  of  350,000  cars. 
*     *     * 

The  turbines  which  will  drive  the  new  mammoth  Cunarder 
Aguitatiia  will  have  a  total  weight  of  1400  tons.  There  are 
over  a  million  turbine  blades  In  the  rotors,  the  combined 
length  of  which  is  about  140  miles.  The  blades  vary  in 
length  from  1%  to  20  inches. 
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A    VISIT  TO   THE  WINDSOR  CLUB 

It  was  real  winter  when  I  stepped  from  the  train  In 
Windsor,  Vt.,  up  among  the  Green  Mountains.  Ten  Inches  of 
snow  lay  upon  the  ground  and  the  thermometer  was  slowly 
climbing  to  the  zero  point  from  six  degrees  below.  On  the  way 
over  to  the  clubhouse,  Mr.  Grldley,  the  manager  of  the 
Windsor  Machine  Co.,  explained  the  why  and  wherefore  of 
the  company's  plan.  He  said  that  when  it  was  realized  that 
the  old  plant  was  too  small  and  that  adjacent  land  was  not 
available,  the  company  had  built  the  new  plant  at  a  more 
advantageous  location  near  the  railroad.  The  old  building 
was  left  idle,  and  as  a  manufacturing  plant  of  its  size  had  no 
market  in  Windsor,  the  decision  was  made  to  turn  it  into  a 
club-house  for  the  employes  and  those  of  the  town  people 
who  cared  to  use  it.  A  very  good  reason  for  the  establish- 
ment of  the  club-house,  Mr.  Grldley  went  on  to  say,  was 
that  good  boarding  houses  in  Windsor  were  scarce,  and  the 
prices  asked  for  board  were  exorbitant.  It  thus  became  im- 
perative, in  order  to  keep  good  men  at  the  works,  to  provide 
a  satisfactory  boarding  place  for  them,  so  it  was  decided 
to  establish  this  permanent  club  where  such  of  the  employes 
as  desired  could  reside  and  get  good  accommodations  at  a 
reasonable  price. 

The  first  illustration  shows  the  club  buildings  after  they 
had  been  transformed  from  the  old  factory.  The  addition  of 
a  veranda  and  a  front  entrance  greatly  improved  the  appear- 
ance, and  as  soon  as 
I  had  stepped  in  the 
front  door  I  became 
aware  of  a  real  home 
atmosphere.  The 
lobby  walls  and  ceil- 
ings have  been  pan- 
elled with  art-board, 
using  the  color 
scheme  of  red  and 
white  for  the  walls 
and  brown  for  the 
ceiling.  This  treat- 
ment  prevails 
throughout  the  build- 
ing and  it  forms  an 
ideal  way  of  cover- 
ing the  unsightly 
walls  of  an  old  fac- 
tory. An  attractive 
feature  of  the  lobby 
is  the  fireplace, 
in  front  of  which   a  jolly   group   of  the  men  was   gathered. 

Passing  out  into  the  reading  and  writing  room,  I  found  a 
few  of  the  men  writing  letters  and  others  looking  over  copies 
of  the  current  magazines.  But  before  we  could  go  farther,  the 
call  for  dinner  was  announced  and  we  entered  the  dining- 
room.  This  room,  by  the  way,  was  formerly  the  lathe  de- 
partment of  the  old  factory,  but  a  new  hard-wood  floor, 
panelled  walls  and  ceilings  and  modern  lighting  arrange- 
ments have  given  it  an  entirely  different  aspect.  There  are 
accommodations  for  seventy -five  or  eighty  boarders;  the  bill- 
of-fare  is  good  and  low  rates  are  charged.  The  ability  of  the 
chef  was  attested  by  the  meal,  and  the  sirloin  steak  served 
would  have  done  credit  to  the  best  metropolitan  hotel. 

In  fact,  the  dinner  and  the  service  were  so  good  that  I  ex- 
pressed a  desire  to  look  through  the  kitchen,  so  Mr.  Grldley 
volunteered  to  take  me  out.  Here  are  the  latest  types  of  cook- 
ing apparatus,  steam  kettles,  hotel  range,  dish-washing  ma- 
chine, etc.,  and  the  bakery,  which  is  adjacent,  is  also  fully 
equipped.  To  supply  ice  for  the  eight-  by  twenty-foot  re- 
frigerator, an  ice  machine  has  been  installed,  and  a  glance 
into  the  ice-box  showed  how  well  the  provisions  are  kept  in 
condition  for  the  dining-room. 

From  this  point  on,  Mr.  Cone,  the  factory  manager,  con- 
ducted me  into  the  club-rooms  proper.  Mr.  Cone  has  been 
especially  interested  in  this  feature  of  the  project,  and  he  ex- 
plained as  we  were  sitting  in  the  arm  chairs  with  which  the 
main  hall  is  furnished  that  the  club  features  had  as  much 
to  do  with  the  success  of  the  establishment  as  the  hotel  end 


of  it.  In  this  hall  a  dance  is  held  once  a  week  on  which  the 
interest  of  the  entire  town  Is  centered.  Besides,  there  are 
occasional  eoncorls,  and  at  the  present  time  a  lecture  course 
is  going  on.  The  hall  Is  attractively  finished  with  white 
ceilings  and  walls  and  well  lighted  with  electricity.  More 
reading  tables  are  provided  here  and  except  on  dance  nights 
the  room  has  the  appearance  of  a  general  recreation  room. 
The  superintendent  of  the  club  has  his  desk  here  and  has  a 
general  oversight  of  all  that  goes  on.  A  game  of  pool  shortly 
after  convinced  me  that  the  pool  table  equipment  and  ac- 
cessories are  lirst-class. 

On  the  way  out  to  bowl  a  few  strings  on  the  alleys,  Mr. 
Cone  showed  me  the  modern  laundry  in  which  the  needs  of 
the  hotel  and  club  are  cared  for.  The  up-to-date  washing  ma- 
chine and  mangle  comprise  part  of  the  equipment.  Nearby 
are  shower  baths  for  the  club  members,  which  are  greatly 
appreciated,  especially  during  warm  weather.  When  the  com- 
pany erected  the  new  plant,  a  new  power  plant,  heating  and 
electric  lighting  equipment  was  installed.  As  the  old  ap- 
paratus was  left  In  place  in  the  old  building,  it  was  utilized. 
I  found  the  bowling  alleys,  of  which  there  are  four,  are  of 
modern  construction,  regulation  size  and  equipped  with 
bottle,  candle  and  duck  pins.  Rows  of  spectators'  seats  are 
provided  at  the  rear  and  the  alleys  present  an  animated 
scene  every  evening.  By  providing  features  of  this  kind  the 
management  has  assured  that  the  leisure  time  of  employes 
will  be  pleasantly  and  healthfully  spent. 

"The  Windsor  Ma- 
chine Co.,"  said  Mr. 
Cone,  "gives  employ- 
ment to  several  hun- 
dred men,  most  of 
whom  are  skilled 
workmen  who  must 
naturally  come  from 
out  of  town."  He 
stated  that  time 
after  time  they  had 
secured  good  men 
whom  they  would 
have  liked  to  retain 
but  when  those  men 
found  how  poor  the 
boarding  accommo- 
dations of  Windsor 
were,  and  how  lit- 
tle was  the  chance 
for  recreation,  they 
soon  left  their  jobs 
for  others  in  larger  cities.  Since  the  institution  of  the  club- 
house, the  condition  has  changed  and  men  are  contented;  in 
fact  the  club  has  proved  to  be  a  decided  attraction  for  desir- 
able men. 

The  fitting  up  of  the  club  represents  several  thousand  dol- 
lars expenditure,  and  though  fourteen  people  are  employed 
and  it  is  open  from  six  in  the  morning  till  eleven  at  night 
seven  days  in  the  week,  it  is  practically  self-supporting.  The 
rates  charged  for  board  and  room  are  remarkably  low,  con- 
sidering the  accommodations  given.  An  excellent  room  with 
hot  and  cold  water,  including  meals,  costs  $6.50  per  week. 
The  club  also  caters  to  the  traveling  public,  automobile 
parties,  etc.,  and  for  such  the  rate  is  $2.50  per  day  for  board 
and  room,  and  all  guests  are  furnished  with  cards  admitting 
them  to  the  privileges  of  the  club. 

The  dinner,  inspection,  bowling  and  chat  made  a  pleasant 
evening  all  too  short.  I  was  conducted  to  a  room  on  the 
second  floor  to  spend  the  night.  There  are  forty  rooms  and 
more  are  being  constructed.  They  are  all  built  in  what  was 
formerly  the  large  second  floor  machine  shop,  and  a  new  floor 
had  to  be  laid,  the  walls  sheathed  and  partitions  put  up.  The 
connecting  bath  was  a  refreshing  convenience  that  a  traveler 
fully  appreciates,  and  so  comfortable  was  my  bed  that  sound 
sleep  was  broken  only  when  my  next-door  neighbor's  alarm 
clock  rang  at  6:30.  After  a  breakfast  that  well  fortified  one 
for  the  day's  work,  I  bade  adieu  with  reluctance  to  the 
Windsor  Club,  and  returned  to  the  grind  of  the  great  city. 

C.  L.  L. 
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Fig.    2.     The    Old    Factory    before    the    Transformati. 


Fig.    3.     The    Club   Members   enjoy    the   Comforts   of   the   Lobby 


Fig-.   4.     A  Fine  Dining-room   made   from   the  Lathe  Department 


Fig.    5.     The    Chef   has    every   Facility    for    preparing   the    Food 


Fig.    6.     The   Recreation  Hall  is  Large  and   Ideal   for   Dancing 


Fig.    7.     Making    a    Critical    Shot    on    One    of    the    Pool-tables 


Fig.   8.     The  Modern  Bowling  Alleys  are  Popular  with  the  Members 


Fig.    9.     My    Room    with    its    Private    Bath    was    Tery    Comfortable 
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COLD-HEADING  DIES  AND  TOOLS-POINTS  IN  THE  TOOLMAKINO— 8BTTINO  UP  A  COLD-HEADER 

BY  OHB8TBK  L.  LOOAB"  AND  B.  W.  DUHTON+ 


In  the  first  two  instullments  of  this  article  publishod  in  the 
May  and  July,  1913,  numbers  of  Machineky,  the  principles 
and  dilTorent  types  of  cold-headhiK  machines  were  treated, 
together  with  the  character  of  worlc  for  which  each  machine 
was  adapted.  In  this  number  we  will  consider  in  detail  the 
tools  for  solid-  and  open-die  machines,  Including  an  outline  of 


of   Solid   Dies   for   the    Cold-header 


the  operations  connected  with  their  malting.  As  there  are 
numerous  little  kinks  and  methods  followed  by  individual 
heading  die  makers,  it  will  only  be  possible  to  strike  an 
average  and  outline  the  general  processes  of  making  the  tool. 
As  in  other  lines  of  toolmaking,  no  two  workmen's  ideas  on 


Fig.    30.     Section   of   Cold-header   showing   Locations   of 
Principal    Tools 

a  given  set  of  tools  will  agree,  althougli  eacli  may  be  right 
from  his  own  point  of  view. 

Tools  for  cold-lieading  machines  may  be  roughly  divided 
into  two  classes — those  used  in  solid-die  machines  and  those 
used  in  open-die  machines.  Whether  the  tools  are  for  a 
single-  or  double-blow  machine  affects  only  one  extra  tool, 
namely,  the  upsetting  or  coning  punch.  In  all  other  respects 
the  tools  are  similar.  The  chief  difference  between  the  tools 
for  the  solid-die  and  open-die  machines  lies  in  the  dies  them- 
selves, the  punches  being  the  same  in  both  cases.  Figs.  28 
and  29  illustrate  the  difference  between  dies  for  the  solid- 
and  open-die  machines.  Fig.  28  shows  a  die  and  punch  for 
a    solid-die    machine.      These    tools    are    very    simple,    being 

•  Assofiate   Editor  of  Machixehy. 
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merely  sections  of  round  stock,  the  die  being  made  with  a 
hol<!  to  agree  with  the  diameter  of  the  wire,  and  the  punch 
with  a  cavity  of  the  correct  shape  for  forming  the  head.  In 
I'Mg.  29  a  pair  of  open  dies,  witliout  the  punch,  is  illustrated. 
In  this  case  the  wire  is  held  between  the  halves  of  the  die, 
;iii(l   the   cutting  off   is  done  by   tlie   dies   themselves,   as   was 


Fig.    29.     A   Pair   of    Open   Dies   for   the   Cold-header 

explained  in  the  May  installment.  Therefore  a  pair  of  dies 
for  the  open-die  machine  must  be  of  exactly  the  same  length 
as  the  finished  rivet  under  the'  head.  The  dies  shown  in 
Fig.  29  were  made  for  forming  a  carriage  bolt  having  a 
square  shoulder  under  the  head.  By  referring  to  Fig.  30,  a 
set  of  tools  for  a  solid-die  machine  may  be  seen  in  place. 
These  consist,  in  the  case  of  a  single-blow  machine,  of  the 
die  A,  in  which  the  wire  blank  B  is  held  for  heading;  tlie 
punch  C  which  shapes  the  head  and  is  actuated  by  the  ram 
of  the  machine;  the  cut-off  die  or  quill  D,  which  is  similar  to 
the  heading  die,  having  a  hole  through  its  length  through 
which  the  wire  is  fed  against  a  feed-stop  (not  shown)  the 
proper  distance,  and  is  then  cut  off  by  the  cut-off  blade  E. 
The  face  of  the  cut-off  die  is  crowned  to  help  the  cut-off  blade 
do  its  work.  Mounted  on  the  cut-off  blade  is  a  carrier  F  that 
holds  the  blank  to  the  cut-off  blade  so  that  it  may  be  carried 
over  to  the  heading  die.  A  backing  pin  O  fits  in  the  hole 
in  the  heading  die  and  regulates  the  length  of  the  rivet  under 
the  head;  it  also  serves  as  an  ejector  after  the  rivet  has 
been  finished.     In  Fig.  33  may  be  seen  a  set  of  heading  tools. 


Fig.    31.     Section   of   Solid  Die   shov 
Allowances    left    for    Haidsning 


g         Fig.    32.     Section  of  Solid   Die 
showing  Usual   Shrinkage  in    Hardening 


with  the  exception  of  the  cut-off  quill.  These  particular  tools 
were  used  in  making  a  round-head  screw  that  required  two 
blows  to  form  the  head.  The  die  is  shown  at  A;  the  second- 
operation  punch  at  B;  the  first-operation  punch  at  C;  the 
backing  pin  at  D;  and  the  cut-off  blade  without  the  carrier  at 
E.    At  F  may  be  seen  the  cut-off  blank;  at  G  the  coned  blank 
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nsiilting  from  the  first  operation;  and  at  //  the  finished 
round-Iicad  screw.  If  this  same  job  were  to  be  used  in  an 
open-die  machine  the  cut-off  blade  and  the  baclting  pin  and 
die  would  bo  eliminated  and  a  pair  of  open  dies  substituted. 

MakitiMT  a  Solid  Die 

At  first  glance,  the  solid  die  appears  to  be  simply  a  round 
piece  of  stocic  with  a  hole  extending  through  it  to  receive  the 
wire.  There  are,  nevertheless,  many  points  to  be  considered 
in  making  this  die,  and  without  the  knowledge  of  them  the 
tools  would  never  work  satisfactorily.  The  heading  dies, 
punches  and  cutting-off  tools  are  made  from  a  good  grade  of 
tool  steel,  annealed  stock  being  preferred.  The  tools  are 
sometimes  made  of  low  carbon  steel  and  then  carbonized,  and 
at  least  one  large  user  of  heading  machines  follows  this 
method  exclusively,  but  unless  the  best  of  carbonizing  and 
hardening  facilities  are  available   it   would  be  inadvisable. 

The  length  and  diameter  of  a  heading  die  are  governed  by 
the  size  of  the  machine  in  which  the  die  is  to  be  used.  An 
idea  of  the  proportion  of  the  diameter  to  the  length  may 
be  obtained  by  stating  that  for  handling  wire  up  to   %  inch 


Fig.    33.     A    Set    of    Heading    Tools    and    Work    from    a 
Double-blow    Cold-header 

diameter,  a  die  of  %  inch  diameter  by  1%  inch  long  agrees 
with  good  practice,  and  for  handling  14  inch  wire,  the  die 
may  be  i'fs  inches  in  diameter  by  4^  inches  in  length. 
These  dimensions  are  not  arbitrary,  but  are,  of  course,  de- 
termined by  the  make  and  size  of  the  machine  in  which  they 
are  to  be  used.  In  Fig.  35  is  illustrated  a  little  kink  by 
means  of  which  considerable  die-steel  may  be  saved.  In  this 
case  a  backing  block  is  made  to  replace  about  one-third  the 
length   of  the  die.     The  dies   themselves  may   thus  be   made 


Fig.    34.     Reaming   out    a    CoTiing   Punch 

correspondingly  short,  and  as  this  pillar  block  is  used  be- 
neath each  die,  one-third  of  the  steel  of  each  heading  die  Is 
saved. 

Fig.  31  shows,  in  section,  a  typical  heading  die  of  the  solid 
type,  just  made  and  ready  for  hardening.  This  die  is  given 
with  actual  dimensions  so  that  the  shrinkage  allowances  may 
be  duly  noted.  The  length  of  the  die  is  1%  inch  and  the 
diameter  %  inch,  and  it  is  to  be  used  for  heading  rivets 
from  0.105  inch  wire.  First,  a  hole  a  few  thousandths  under 
0.105   inch   diameter  is  drilled   through   the  die.     The   die   is 


then  relieved  from  the  back  for  a  short  distance  with  a  No. 
33  drill,  enlarging  this  section  to  0.113  inch.  A  tapered 
reamer  which  has  a  taper  of  about  0.003  Inch  to  the  Inch 
is  then  used  to  ream  out  the  unrelieved  section  very  nearly 
to  the  face  of  the  die.  At  this  point  the  die  is  hardened  and 
this  operation  causes  the  mouth  of  the  die  to  "open,"  leav- 
ing it  about  as  shown  in  Fig.  32.  Using  emery  and  oil,  the 
die  is  then  lapped  out  from  the  back  until  the  hole  measures 
0.106  Inch  diameter,  this  being  0.001  inch  over  the  diameter 
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Fig.   35.     A  Kink  for 
saving  Die  Stock 


Fig.    36.     A    ■Hub"    and 
a    Punch   Blank 


Fig.    37. 


liubbing 


of  the  wire,  allowing  plenty  of  play  for  the  working  of  the 
stock. 

The  hardening  operation  is  comparatively  simple,  the  re- 
quirements being  to  have  the  die,  especially  the  section 
adjacent  to  the  hole,  very  hard.  A  useful  kink  to  be  followed 
in  securing  the  desired  hardness  is  Illustrated  in  Fig.  44. 
This  consists  of  a  funnel  shaped  bushing  which  is  threaded 
so  that  it  may  be  screwed  onto  the  ordinary  water  faucet. 
The  die  is  brought  to  the  right  heat  and  held  under  this 
conical  bushing  and   the  water  turned   on   full   force.     When 


Fig.  38.     Coning  Punch  relieved  to  force  Wire  into  the 

Countersunk   Head  of   the  Die 

Fig.    39.     Spring-pin    in    Punch    which    facilitates    Ejection 

the  water  is  turned  on,  the  face  of  the  die  and  the  hole  re- 
ceive a  sudden  quenching,  giving  it  the  extreme  hardness 
that  is  necessary. 

The  Punches 
Refore  a  punch  can  be  correctly  made  for  any  rivet  except 
a  "flat-head"  a  counterbore  is  necessary  to  obtain  the  exact 
shape  of  the  cavity.  In  the  case  of  flat-head  screws  or  rivets, 
the  punch  consists  simply  of  a  length  of  round  steel  having 
a  perfectly  flat  face  with  chamfered  edges.  With  round  or 
fillistered  head  blanks,  however,  the  finish  punch  must  con- 
tain a  cavity  of  the  exact  size  and  shape  of  the  head.  In 
making  a  punch  like  that  shown  in  Fig.  33  for  a  round-head 
rivet,  a  reamer  of  the  same  semi-spherical  shape  is  necessary. 
The  reamer  is  turned  up  in  the  lathe,  leaving  a  flat  shoulder 
to  limit  the  depth  of  the  cut.  The  "half-type"  reamer  is 
employed,  and  is  relieved  only  for  a  short  distance  behind  the 
cutting   edge   so    that   a   good   bearing   is   secured    while   the 
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punch  is  being  reamed,  resulting  in  a  smoothly  finished 
cnvlty.  In  hardening  these  reamers  they  are  drawn  to  a 
straw  color.  In  the  case  of  dlfTlcult  shaped  heads,  It  Is  often 
found  advisable  to  hammer  a  pk'co  of  lead  Into  the  soft  die 
so  that  measurements  may  be  taken  and  checked  up  with 
the  sample.  WeiKht  forms  an  important  feature  in  determin- 
ing the  amount  of  metal  which  goes  into  the  head.  In  sotting 
up  the  machine,  for  Instance,  the  toolmaker  will  often  com- 
pare the  weights  of  his  rivet  and  the  sami)Ie  in  order  to  see 


slightly  rounded,  if  a  very  large  amount  of  metal  must  be 
put  Into  the  head,  the  angle  of  the  cavity  In  the  coning 
punch  Is  mad(!  as  obtuse  as  possible.  It  is  customary  to  re- 
lieve the  coning  punch  about  as  shown  at  C  in  Fig.  33,  the 
object  being  to  remove  all  danger  of  Interference  with  the 
cut-off  blade,  because  the  coning  punch  strikes  the  wire  blank 
just  as  the  cuttlng-off  blade  releases  It;  therefore  It  helps 
matters  to  have  the  cut-off  blade  relieved  as  well  as  the 
coning    punch.      WIk'u    the    coning    punch    Is    to    be    used    In 


Fig.   40.     Drilling  out  a  Solid  Die 


Fig.  41.     Reaming  a  Pair  of  Open  Dies 


Fig.    42.     Shaping    Square    Section    in    an  Open    Die 


if  the  right  amount  of  stock  is  being  used.  By  cutting  off 
the  head  close  to  the  shoulder  and  weighing  it,  he  can  de- 
termine the  amount  of  stock  required,  and  by  balancing  the 
head  with  an  equal  weight  of  wire  stock,  he  can  readily  de- 
termine the  distance  to  whicli  to  set  the  wire  feed. 

In  the  case  of  double-blow  machines,  in  which  an  upsetting 
or  coning  punch  is  used,  there  seems  to  be  no  definite  rule 
that  can  be  laid  down  for  the  shaping  of  the  cavity  in  the 
coning  punch.  As  before  explained,  the  idea  of  the  coning 
punch  is  to  upset  the  metal  and  leave  it  in  condition  for  the 
final    distribution    into    the   finished    head.     Generally    speak- 


connection  with  a  countersunk  die  for  flat-head  screws,  it 
is  relieved  about  as  shown  in  Fig.  38.  By  so  doing,  the  wire 
in  the  cone  is  supported  and  driven  down  into  the  counter- 
sunk section  of  the  die,  instead  of  being  left  out  at  the  line 
of  the  die  face.    There  are  so  many  governing  factors  bearing 


Fig.    44.     A  Method  of 
hardening  Solid  Dies 


Fig.    45.     Multiple   Die 
of   Square    Type 


Fig.    46.     Multiple    Die 
of    Hexagonal    Type 


Fig.    43.     Milling  the   Grooves   in    Open   Dies 

ing,  this  intermediate  shape  is  that  of  a  truncated  cone,  the 
base  of  which  is  very  nearly  the  diameter  of  the  finished 
head,  and  the  length  of  which  is  about  two-thirds  the  amount 
of  wire  advanced  by  the  wire  feed.  The  top  of  the  wire  is 
left    approximately    the    same    diameter    as    the    blank    and 


upon  the  shapes  of  coning  punches  that  it  must  be  left  largely 
to  the  judgment  of  the  toolmaker.  Punches  for  fillister  head 
or  other  deep  types  of  punches  where  the  blanks  would  be 
likely  to  stick  are  often  fitted  with  spring  ejector  pins  as 
shown  in  Fig.  39.  Ordinarily  the  die  is  the  member  in  which 
sticking  is  most  prevalent,  but  when  the  blank  is  short  and 
the  head  is  deep  sticking  will  be  encountered  in  the  punch. 
In  the  manufacture  of  very  cheap  screws,  the  slot  in  the 
head  is  often  formed  by  the  heading  punch  instead  of  being 
sawed.  This  means  that  the  cavity  in  the  heading  punch 
must  have  a  ridge  of  steel  left  standing  to  drive  the  metal 
down  for  the  slot.  To  cut  the  cavity  to  this  shape  would  be 
practically   impossible;    therefore   the  common  practice  is  to 
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hub  the  punch.  The  hub  is  made  by  turning  up  a  blank  of 
steel  with  a  face  of  the  same  shape  as  the  head  of  the  screw 
to  be  produced.  A  slot  is  then  milled  or  filed  in  the  center 
of  the  head  of  the  hub,  after  which  it  is  hardened  and  drawn 
to  a  straw  temper.  Before  being  hubbed,  the  face  of  the 
heading  punch  is  first  convexed  so  as  to  leave  the  highest 
point  at  the  center,  thus  providing  enough  stoclc  to  malie  a 
well  formed  cavity.  The  tendency  is  for  the  metal  in  the 
punch  to  sink  away  from  the  slot  in  the  hub;  therefore  by 
leaving  an  excess  amount  of  metal  at  this  point,  the  slot  is 
completely  filled  when  the  punch  is  hubbed.  After  being 
hubbed,  the  punch  is  faced  off,  of  course,  and  the  sides 
turned  up  for  hardening.  Fig.  36  represents  the  hub  and 
the  punch-blank  before  hubbing  and  Fig.  37  shows  the  hubbed 
punch  before  being  faced  off. 

The  Cut-off  Tools 
The  cut-off  die  is  simply  a  section  of  round  stock  having  a 
hole   extending   through   it  slightly   larger   in   diameter   than 
that  of  the  wire  being  worked.     On  small  sizes  of  wire  0.001 


Tools  for  Open-die  MacbineB 
The  only  explanation  required  for  tools  for  the  open-die 
machines  is  the  operations  connected  with  the  making  of 
the  die  halves.  These,  which  are  illustrated  in  Fig.  29,  are 
made  by  shaping  up  square  sections  of  tool  steel  to  fit  the 
die-holding  block  of  thn  header.  The  halves  of  the  die  are 
left  large  enough  in  size  to  allow  for  grinding,  and  down  the 
center  of  each  face  is  milled  a  half-round  groove  of  a  size 
slightly  less  than  the  diameter  of  the  wire  which  is  to  be 
handled  in  the  header.  After  the  bulk  of  the  stock  has  been 
milled  out  in  this  manner,  as  shown  in  Fig.  43,  the  halves 
are  clamped  in  a  special  holder  illustrated  in  Fig.  41  and  a 
reamer  of  the  proper  size  is  run  through  the  hole,  taking  half 
the  stock  from  each  die  face.  Set-screws  arc  provided  on 
the  die-holding  box  to  clamp  the  two  halves  together  and 
take  up  end  play  while  this  operation  is  being  performed. 
Each  of  the  four  pairs  of  faces  is  treated  in  this  manner 
and,  of  course,  they  are  marked  so  that  they  can  be  mated 
readily.      The    object    of    having    all    four    faces    grooved    Is 


m 


inch  is  enough  clearance.  The  face  of  this  die  is  crowned 
slightly  so  that  the  cut-off  blade  which  works  in  conjunction 
with  it  may  act  without  binding  on  any  other  part  of  the 
die  face.  The  cut-off  blade  is  shown  at  E  in  Fig.  30,  from 
which  it  will  be  seen  that  the  end  is  filed  out  U-shaped,  so 
as  to  partly  enclose  the  wire,  thus  supporting  it  while  the 
cutting-off  operation  is  taking  place.  A  spring-finger  F  is 
fitted  to  the  cut-off  blade  that  snaps  over  the  wire  when  the 
cut-off  blade  advances  to  the  cutting  and  holds  the  blank  so 
that  it  can  be  carried  to  the  heading  die.  There  are  dif- 
ferent methods  of  applying  the  spring-finger  or  carrier,  but 
a  good  way  is  illustrated  in  Fig.  30.  Here  the  spring  pressure 
is  supplied  from  the  spiral  spring  over  the  stud  near  the 
center,  while  the  pin  at  the  end  operates  in  an  enlarged 
hole  in  the  finger  serving  merely  as  a  guide  to  prevent  the 
finger  from  swiveling.  Both  cut-off  die  and  blade  are  hard- 
ened and  drawn  to  a  straw  temper.  There  is  little  to  be 
said  about  the  backing  pin  which  is  shown  at  D  in  Fig.  33 
except  that  as  it  receives  the  full  force  of  the  heading  blow, 
it  must  be  hardened  and  drawn  to  a  very  dark  purple. 


Tig.    47,     Special   Ball-header   Tools 

simply  to  make  use  of  the  other  three  sides  of  the  die;  thus 


as  soon  as  one  pair  of  grooves  has  worn  out  of  round,  the 
dies  are  simply  turned  to  bring  a  new  pair  of  faces  into  use. 
As  was  explained  in  the  May  installment,  the  object  of  cham- 
fering the  corners  of  the  die  halves  is  to  facilitate  the  open- 
ing of  the  dies  by  the  spring-finger  on  the  machine.  Fig. 
42  shows  the  manner  in  which  the  square  section  of  a  die  for 
producing  a  carriage  bolt  is  machined.  This  square  section 
comes  under  the  head  of  the  bolt  and,  therefore,  must  be  pro- 
vided for  in  the  dies.  After  reaming  out  the  grooves  in  the 
die  faces  the  square  outline  is  marked  on  each  of  the  faces 
of  the  die,  and  the  lines  scribed  for  the  depth.  A  starting 
point  is  made  by  chipping  a  groove  at  the  proper  distance 
from  the  face  of  the  die,  and  the  rest  of  the  stock  is  removed 
by  a  square  shaper  tool,  thinned  down  at  the  face  to  permit 
of  its  starting  in  the  chiseled  groove.  Each  of  the  faces  of 
the  two  die  halves  is  similarly  treated.  As  with  the  solid 
dies,  the  open  dies  aie  hardened  and  the  faces  and  sides  are 
ground  before  being  put  into  use.  It  is  very  important  that 
the  faces  of  the  dies  be  properly  ground  so  that  they  will 
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coiiie  close  toKOthor  und  prevent  the  hoadod  motnl  from  bulg- 
IiiR  out  In  the  form  of  flns  on  the  sides  of  the  work.  In 
Krlndlng  the  sides  of  the  die  halves,  the  slock  tnkon  off 
permits  the  fuees  to  conic  together  far  enough  to  flatten  the 
clreulnr  opening  In  which  tlio  wire  Is  hold.  This  provides  the 
necessary  clcnranee  for  gripping  the  wire. 

Multiple  solid  dies  are  often  made  for  the  sake  of  economiz- 
ing In  steel.  Examples  of  such  dies  arc  shown  in  Figs.  If)  and 
4t!.  The  die  in  Fig.  45  has  three  opcMiings  so  that  after  one  of 
them  has  been  worn  out  of  round,  the  die  may  bo  moved  along 
In  the  special  holder  necessary  to  hold  a  square  block  and 
another  hole  put  Into  use.  If  the  work  Is  such  that  the  die 
can  be  made  without  clearance,  the  block  can  then  be  re- 
versed and  the  opposite  ends  of  the  three  holes  used.  Sim- 
ilarly, In  Fig.  46  is  a  multiple  die  of  hexagonal  shape,  provid- 
ing eighteen  working  openings.  As  a  general  rule,  however, 
multiple  dies  are  not  used,  because  of  the  trouble  caused  by 
special  die-holders.  The  plan  of  reversing  the  die  to  use  the 
opposite  end  of  the  hole  has  disadvantages  on  some  work 
where  the  heading  blows  close  the  hole  in  so  much  that  the 
necessary  lapping  out  makes  the  method  more  troublesome 
than  beneficial. 

Settin^j-  up  a  Plain  Job  in  the  Header 

In  setting  up  a  job  in  a  solid-die  header,  the  first  step  is 
to  put  in  the  cut-off  die  and  adjust  the  cut-off  blade.  The 
blade  is  adjusted  by  snapping  the  finger  over  the  wire,  and 
while  thus  held  it  is  clamped  in  position  against  the  cut-off 
die.  The  die  is  next  bolted  into  its  seat  and  the  backing  pin 
adjusted  to  size  the  length  of  the  rivet  under  the  head.  The 
finish  punch,  in  the  case  of  a  double-blow  machine,  is  then 
located  in  the  punch-holder.  The  coning  punch  is  next  held 
in  the  punch-holder,  and,  if  necessary,  it  is  adjusted  to  bring 
its  face  into  line  with  the  finish  punch.  The  finish  punch 
should  be  set  without  backing  or  "shimming"  of  any  kind, 
but  if  necessary  the  coning  punch  may  be  shimmed  up  to 
agree  with  it.  The  stroke  is  then  adjusted  so  that  the  punch 
faces  almost  touch  the  die  face.  After  this,  the  wire  feed 
may  be  set  and  the  machine  is  ready  to  be  operated.  On 
every  job  there  is  more  or  less  adjusting  of  the  feed,  grip 
and  ram  movements  to  obtain  the  exact  results. 

In  setting  up  the  tools  on  an  open-die  machine  there  is,  of 
course,  no  cut-off  to  be  taken  into  consideration  other  than 
the  proper  setting  of  the  die  halves,  as  the  cutting  is  done 
simultaneously  with  the  movement  of  the  dies.  The  opera- 
tions of  setting  up  the  punches  on  the  open-die  machine  are 
the  same  as  on  the  solid-die  machine. 

Special  Ball  Heading  Machinery 

The  E.  J.  Manville  Machine  Co.  makes  a  special  type  of 
header  adapted  for  forming  ball  blanks.  The  cold-header  is 
an  important  adjunct  to  ball  making.  The  principal  feature 
is  positive  ejection  for  the  ball  blanks  after  heading,  be- 
cause ball  headers  operate  at  a  very  high  rate  of  speed  and 
positive  ejection  is  absolutely  necessary.  A  secondary  ad- 
vantage of  this  machine  lies  in  its  ability  to  handle  positively 
the  short  ball  blanks. 

Fig.  47  shows  a  vertical  longitudinal  section  taken  through 
the  working  parts  of  one  of  these  special  ball  headers.  A  is 
the  frame  or  bed  of  the  machine;  B  is  the  die-block  of  steel; 
C  is  a  hardened  tool-steel  backing  block  for  the  die  D;  E  is 
the  backing  or  knock-out  pin  which  backs  up  the  smaller 
knock-out  pin  F ;  G  is  a  cast-iron  bracket  screwed  onto  the 
under  side  of  the  bed  to  hold  the  adjusting  screw  H  which 
raises  or  adjusts  the  die-block  into  the  correct  position  for 
heading.  A  lock-nut  /  insures  the  adjustment.  </  is  a  tool-steel 
punch-holder  having  an  enlarged  head  with  a  set-screw  K  for 
holding  the  punch  L.  The  body  of  this  holder  is  of  smaller  di- 
ameter than  the  head  and  is  made  a  sliding  fit  in  the  bushing 
M.  The  holder  is  normally  kept  in  its  forward  position  under 
spring  tension  by  means  of  the  coil  spring  IJ.  Two  adjusting 
nuts  O  are  on  the  back  end  of  the  holder.  P  is  a  small  hard- 
ened tool-steel  ejector  pin,  which  is  also  kept  under  a  spring 
tension,  and  is  backed  up  by  the  bar  Q  that  passes  through 
the  round  rod  R  and  is  pinned  in  place.  8  is  the  punch-slide 
that  carries  the  punch-holder  and  other  parts  shown  and  is 
adjusted  by  the  screw  T.  The  punch-holder  is  backed  up 
by  a  solid  block  V  that  acts  as  a  buffer  as  well  as  a  filler  be- 


Iwccn  the  holder  and  adjusting  wedge  V.  IV  is  a  bur  cast 
in  tlic  bed  between  the  two  sides  carrying  the  adjustable 
bracket  -V  that  has  the  stop-pin  Y  and  adjusting  screw  Z. 

The  action  of  the  machine  is  as  follows:  The  round  bar  or 
wire  is  fed  In  and  cut  otT  In  the  usual  manner,  and  the  cut- 
off blade  carries  tlu;  blank  over  to  the  heading  die,  but  as 
there  is  no  shank  to  be  pushed  into  the  die,  as  is  the  case 
with  a  longer  blank  or  rivet,  as  soon  as  it  is  carried  over,  the 
gate  or  ram  advances,  and  also  the  pin  /•'.  As  pin  P  Is  under 
a  spring  tension  the  blank  is  very  quickly  seized  between  the 
two  pins,  and  held  In  position  until  the  gate  has  advanced 
far  enough  to  hold  and  squeeze  the  blank  into  a  ball. 

After  this  the  gate  returns  and  when  it  has  reached  a  cer- 
tain position  the  bar  or  trigger  Q  strikes  the  pin  P  that  acts 
as  a  knock-out,  and  ejects  the  ball  if  it  clings  to  the  punch;  if 
it  clings  to  the  die  the  other  ejector  pin  /''  ejects  it. 

It  will  be  noticed  that  the  pins  /''  and  P  are  not  long  enough 
to  reach  to  the  ball  arc  when  under  the  heading  pressure; 
this  leaves  slight  projections  on  the  two  sides  which  can  be 
removed  easily,  whereas  if  the  pins  were  even  slightly  too 
long  there  would  be  flat  spots  left  on  the  finished  balls.  The 
subject  of  cold-heading  is  almost  inexhaustible,  but  these 
three  articles  have  touched  upon  the  most  important  princi- 
ples and  it  is  to  be  hoped  that  other  articles  will  be  con- 
tributed showing  some  specific  cold-heading  jobs  and  the 
tools  and  methods  used  in  the  production. 


LARGE  CORUNDUM  WHEEL  FOR  NEEDLE 
GRINDING 

The  illustration  shows  a  corundum  wheel  thirty-four  inches 
diameter  and  thirteen  and  one-half  inches  face,  made  of 
corundum  by  the  American  Emery  Wheel  Works,  Providence, 
R.  I.,  for  Worral  Bros.,  Sheffield,  England.  The  wheel,  which 
was  designed  for  an  automatic  textile  needle  grinding  ma- 
chine, was  made  by  the  vitrified  process,  and  is  believed  by 
the    company    to    be    the    largest    (combined    diameter    and 


Corundum   Vitrified  Wheel  34  inches   Diameter  and   IS'A    inches 
Face  made  for  Needle   Grinding 

thickness)  wheel  ever  made  by  the  vitrified  process.  The  net 
weight  of  the  wheel  is  640  pounds,  and  wheel  makers  and 
users  familiar  with  vitrified  wheel  manufacture  will  ap- 
preciate the  experience  and  extreme  care  necessary  in  handl- 
ing and  finishing  such  a  massive  wheel.  The  final  tempera- 
ture at  which  the  company's  vitrified  wheels  are  fired  is 
nearly  3000  degrees  F. 

*     *     * 

As  a  part  of  its  campaign  to  improve  agricultural  methods, 
the  Pennsylvania  R.  R.  is  to  distribute  among  the  farmers 
along  its  lines  10,000  copies  of  a  book  describing  the  possible 
uses  of  concrete  on  the  farm.  The  distribution  of  these  books 
will  be  made  through  the  office  of  the  railroad's  agriculturist. 


LETTERS   ON   PRACTICAL   SUBJECTS 

We  pay  onl>    for  articles  publluhed  excluulvely  in  Machinbky 


DEVICE  FOR  TAPPING  BUSHINGS  WITH 
COARSE  PITCH  THREADS 
A  large  number  of  brass  bushings  such  as  are  used  in  motor 
car  steering  rods  for  controlling  the  spark  timing  and  inlet 
and  outlet  of  gas,  were  to  be  tapped.  Machining  these  bush- 
ings in  a  lathe  was  found  to  be  too  expensive  and  not  prac- 
ticable, and  as  an  accurate,  (luick  method  was  required,  a  spe- 


Fig.   1.     Fixture    for    tapping    Brass    Bushings    of    Cua.  ,      I'lu,;. 

cial  hand  apparatus  was  designed.  This  consists  of  a  cast-iron 
base  having  three  supports  as  shown  in  Fig.  1.  The  one  to  the 
left  has  a  hollow  shaft  and  a  split  collet  by  means  of  which 
the  bushing  to  be  tapped  is  held.  The  shaft  has  a  dividing 
flange  with  three  holes  which  are  engaged  by  a  spring-pin  for 
indexing,  in  order  to  cut  the  three  threads  of  the  screw.  The 
central  support  has  a  cast  anti-friction  metal  nut  and  carries 
a  large  lead-screw  of  the  same  pitch  as  the  hole  to  be  tapped. 
This  support  has  an  adjustable  cap  for  taking  up  wear.  The 
lead-screw  is  also  supported  by  a  third  bearing  on  the  right 
and  is  fitted  with  a  pilot  wheel  as  shown.  The  opposite  end 
of  the  lead-screw  has  a  key  and  set-screw  for  holding  special 
taps. 

When  the  pilot  wheel  is  turned,  the  lead-screw  moves  for- 
ward and  ff^eds  the  tap  through  the  bushing.     These  taps  are 


Fig.  2.     Set    of    Eight    Taps    used    in    Fixture    shown    in   Fig.    1 

an  interesting  part  of  the  apparatus.  Triple-threaded  taps  did 
not  work  satisfactorily  as  they  broke  frequently,  owing  to 
insufRcient  room  for  the  dirt  or  chips.  Single-thread  taps 
such  as  are  shown  in  Fig.  2,  were  then  used,  the  three  threads 
in  the  bushing  being  obtained  by  indexing  the  work.  These 
taps  gave  excellent  results,  the  bushings  being  tapped  quickly 
and  accurately  with  little  wear  of  the  tools. 

The  operation  of  this  fixture  is  as  follows:  After  a  rough- 
ing tap  has  been  fed  through  the  work,  the  lead-screw  is 
drawn  back;  the  dividing  flange  is  then  moved  1/3  turn  and 
a  second  cut  is  taken  with  the  same  tap.  The  work  is  then 
indexed  again  and  a  third  cut  taken.  The  second  tap  of  the 
set  is  next  inserted  and  the  same  operation  repeated  for  the 
three  positions  of  the  dividing  flange,  and  so  on  for  all  the 
other  eight  taps  of  the  set.  The  finishing  tap  has  three  threads 
and  is  used  merely  to  correct  slight  imperfections  left  by  the 


previous  taps.  Two  of  the  finished  bushings  are  shown  in 
front  of  the  fixture  in  Fig.  1.  They  are  two  Inches  long  and 
I'/i  Inch  outside  diameter.  The  engaging  screw  Is  1  inch  out- 
side diameter  and  has  a  I'/s-lnch  triple  thread  of  trapezoidal 
section.  The  output  of  this  tapping  device,  when  operated 
by  a  boy,  is  thirty  pieces  per  day  of  ten  hours.  The  lead- 
screw  and  taps  were  threaded  in  a  Pratt  &  Whitney  threading 
machine. 

Turin,    Italy.  C.    Boella 


INSPECTION   ROOM   LIMIT   GAGES 

Two  interesting  limit  gages  are  illustrated  in  Figs.  1  and 
2.  These  gages  are  employed  for  inspecting  parts  that  are 
produced  at  the  rate  of  several  thousand  per  day,  and  they 
are  said  to  give  perfect  satisfaction.  Both  gages  are  built 
along  identical  lines.  They  consist  essentially  of  a  plunger 
P.  plunger  head  //,  plunger  barrel  B,  spring  S  and  barrel  cap 
A.  The  outer  face  of  the  cap  consists  of  two  planes  accur- 
ately ground  within  1/64  inch  of  each  other,  this  being  the 
limit  within  which  distances  X  and  Y  are  permitted  to  vary 
The  step  or  rise  of  1/64  inch  thus  formed  on  the  cap  A  ex- 
tends across  the  center  of  the  cap  end. 


A-HK- 


FIk.2. 


Figs.   1  and  2.     Simple  Forms  of  Limit  Cages 

In  Fig.  1  the  important  dimension  is  the  depth  X  of  the 
bevel  seat  from  the  outer  edge  of  the  piece  IV.  In  Fig.  2,  Y 
is  the  important  dimension.  When  X  and  Y  are  right,  the 
outer  end  of  the  plunger  projects  as  shown  in  Figs.  1  and  2. 
When  -Y  is  too  large  or  Y  too  small,  the  plunger  end  is  com- 
pletely inside  the  cap  A.  and  when  the  reverse  is  the  case  the 
plunger  projects  beyond  the  shoulder  formed  on  the  face  of 
the  cap.  The  principal  advantage  of  these  gages  is  that  work 
can  be  carried  on  with  the  help  of  either  sight  or  touch,  and 
thus  one  sense  can  be  used  to  relieve  the  other — a  feature 
that  can  be  fully  appreciated  only  by  those  who  are  continu- 
ally employed  in  inspection  work.  These  gages  were  designed 
by  Mr.  R.  Vessey,  superintendent  of  the  Champion  Ignition 
Co.,  P^lint,  Mich. 

F'lint,  Mich.  M.  Terry 


DRAWING  IN   A   SINGLE-ACTING  PRESS 

We  had  an  order  for  some  steel  cups  such  as  would  usually 
be  made  on  a  double-acting  press.  No  double-acting  press  wais 
available,  but  we  did  have  a  long-stroke  single-acting  press 
of  sufficient  capacity  to  do  the  job.  The  die  was  made  as 
follows: 

On  the  die  B  were  bolted  some  U-shaped  pieces  E  which  car- 
ried the  holding  hooks  D.  These  hooks  D  could  be  adjusted 
to  any  desired  degree  of  tightness  by  setting  down  the 
pieces   E    with    the    set-screws    provided    and    then    clamping 
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them  securely  In  place.  The  blnnkholdor  C  wbh  suspended 
on  four  bolts  O,  and  these  bolts  were  adjusted  to  the  proper 
length  so  that  the  blank  holder  C  was  laid  on  the  blank  early 
In  the  stroke;  then  elosiuR  lugs  F  eii^aKe  the  lioldinR  hooks 
D  and  force  them  In  on  the  beveled  ledge  of  the  blank-lu)l(l<>r. 
The  lugs  y  then  slide  along  the  back  of  hooks  1)  during  the 
remainder  of  the  stroke. 

On  the  up  stroke  the  closing  lugs  leave  the  hooks  D  which 
are  Immediately  thrown  open  by  springs  provided  for  this 
purpose,   and   then    the   blank-holder    C    Is   lifted    up    l)y    the 


RAM  OF  PRESS 


-J 


Die   for   drawing   Cups   in   a   Long-stroke   Single-acting   Press 

suspension  bolts  G.  The  formed  piece  is  loosened  in  the  die 
by  the  rubber  block  or,  if  necessary,  a  positive  stripper  can 
be  provided. 

At  first  we  made  the  closing  lugs  F  solid  with  the  punch- 
holder,  but  after  several  were  broken  by  dirt  or  other  for- 
eign substances  getting  under  the  blank,  we  made  a  new 
holder  with  the  lugs  bolted  on,  and  now  the  bolts  will  usually 
allow  the  lugs  to  give  enough  to  prevent  breakage. 

This  die  is  more  expensive  than  would  be  required  for  a 
double-acting  press,  but  works  nearly  as  well  and  enabled  us 
to  do  the  work  with  the  equipment  at  hand. 

W.  Alton 


HOLDING  DEVICES  FOR  FIRST-OPERATION 
WORK 

The  chucking  fixtures  shown  and  described  in  the  article 
on  "Holding  Devices  for  First-operation  Work,"  by  Albert  A. 
Dowd,  in  Machinery  for  November,  are  very  interesting  ex- 
amples of  this  kind  of  work,  but  they  appear  to  me  to  be 
expensive,  and  for  the  most  part  would  only  be  justified  by 


Fig.    1.     Ball   Joint   having   Internal 

Flange   to   provide  Clamping 

Surface 


Fig.   2.     Ball  Joint  with   Clamping 
Lugs  to  be  used  if  Internal 
Flange   is  not   permissible 


the  production  of  large  numbers  of  the  parts  for  which  they 
were  designed.  I  shall,  however,  confine  my  discussion  to 
the  fixtures  for  ball  and  socket  pipe  joints  shown  in  Figs.  3, 
11  and  12  of  the  article  referred  to.  Such  pieces  as  this, 
especially  when  of  large  size,  as  shown  in  Figs.  11  and  12, 


are  likely  to  bo  made  In  such  small  quantities  that  the  fix- 
tures should  be  of  the  cheapest  If  they  are  required  at  all. 

The  designer  ol'  any  piece  of  machinery  should  not  only 
bo  capable  of  designing  mechanism  that  will  perform  the 
functions  desired,  but  should  so  shape  the  various  parts  that 
they  may  be  reiulily  machined  In  ordinary  macliino  tools 
with  the  least  possible  outlay  for  special  equipment.  In  this 
case  I  think  the  designer  has  failed  In  just  that  respect.  It 
would  have  been  better  to  have  made  the  patterns  for  both 
of  these  joints  with  an  internal  flange  on  the  lower  end  of 
the  ball,  as  shown  in  the  accompanying  illustration  Fig.  1, 
the  opening  through  the  flange  being  the  same  size  as  the 
throat  at  the  other  end  of  the  piece.  The  casting  could  then 
bo  h(>ld  by  a  regular  three-jawed  chuck  with  the  jaws  inside, 
and  the  bull  center  could  be  used  for  an  outboard  support  as 
shown  in  Fig.  3  of  Mr.  Dowd's  article.  With  the  pattern 
made  in  this  way,  either  end  of  the  piece  could  be  ma- 
chined first,  and  the  core  would  make  a  smoother  opening 
in  the  flanged  end  of  the  casting.  If  the  face  F,  Fig.  1,  is 
machined,  and  a  cut  taken  through  the  opening,  a  finished 
surface  is  provided  for  locating  the  piece  for  future  opera- 
tions. If  the  flange  in  the  opening  is  not  permissible,  three 
small  lugs  A,  Fig.  2,  could  be  cast  inside  the  ball;  then  the 
first  chucking  becomes  a  simple  matter  of  clamping  by  bolts 
and  straps  to  the  faceplate  of  either  the  lathe  or  boring  mill. 
No  special  fixtures  are  required  for  either  method  of  holding 
the  work. 

Springfield,    Mass.  F.    H.    Bull.\rd 


SLOTTING    ATTACHMENT   FOR   VERTICAL 
MILLING  ATTACHMENT 

The  illustration  shows  a  slotting  attachment  which  was 
designed  by  the  writer  for  use  on  a  Brown  &  Sharpe  compound 
vertical  spindle  milling  attachment.  Those  who  are  familiar 
with  this  type  of  vertical  milling  attachment  know  that  there 


Slotting    Attachment    for    B.    &    S.    Compound    Vertical   Spindle 
Milling  Attachment 

are  two  flat  surfaces  provided  with  T-slots  to  which  the  bracket 
is  fastened  which  supports  the  attachment.  These  two  surfaces 
are  located  at  right  angles  to  each  other  and  only  one  surface 
is  used  to  support  the  attachment,  the  provision  of  the  two 
surfaces  enabling  it  to  be  set  up  in  different  positions.  The 
WTiter  did  not  make  use  of  the  bracket  in  connection  with  the 
slotting  attachment,  although  it  could  be  used  if  desirable. 

Referring  to  the  illustration,  it  will  be  seen  that  the  slotting 
attachment  consists  of  a  frame  A  which  is  bolted  to  the  T-slots 
of  the  milling  attachment.  The  slide  B  fits  into  the  frame 
A  and  carries  the  tool-holder  C,  in  which  the  tool  is  secured 
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by  means  of  a  set-screw  at  the  side.  Almost  any  form  of 
shaper  tool  such  as  a  lip,  diamond-point  or  square-nose  tool 
can  be  used  in  this  holder.  A  spring  D  is  provided  at  the 
back  of  the  holder  which  allows  the  tool  to  drag  on  returning. 

The  slide  is  driven  by  means  of  a  connecting  rod  F,  which 
transmits  power  from  the  crank  /•'.  This  crank  is  mounted 
in  the  spindle  of  the  milling  attachment  by  means  of  a  tapered 
shank,  and  the  crank  may  be  made  of  any  length  to  give  the 
desired  stroke.  This  slotting  attachment  can  be  used  in  a 
number  of  ways  and  suitable  tools  can  be  made  for  slotting 
small  keyways  in  gears  or  pulleys,  for  use  on  die  work,  etc. 

Harrisburg,  Pa.  A.  F.  Lighth.\rt 


SPRING   SUPPORTED    CANTILEVER 

In  the  December  number  of  M.vciiinkry,  "How  and  Why" 
section,  an  error  occurs  in  the  solution  given  by  William  L. 
Cathcart  of  a  spring  supported  cantilever.  The  deflection  as 
arrived  at  is  correct,  but  the  stress  S,  as  given,  is  incorrect. 
The  method  pursued  would  give  the  maximum  stress  at  the 
end  of  the  beam,  but  no  stress  at  all  at  the  support,  whereas 
the  two  stresses,  of  course,  are  exactly  opposite  to  this.  The 
bending  moment  in  a  section  15  inches  from  the  support  is 
evidently  equal  to  500  (20  — 15)  =  2500  inch-pounds,  this 
being  the  moment  of  all  forces  to  the  right  of  the  section.  It 
is  not  necessary  to  deal  with  the  reactions  at  the  support. 
In  the  solution  given  the  reaction  is  given  as  395  pounds,  but 
to  this  should  be  added  a  couple  which  equals  500  X  20  — 
105  X  10  =  8950  inch-pounds.  This  is  a  necessary  condition 
if  the  forces  are  to  be  in  equilibrium. 

Hartford,  Conn.  A.  E.  Larsson 


SCREW  COMPENSATION  FOR  SHRINKAGE 
IN   HARDENING 

In  the  December  number  of  Machinery  "W.  B.  T."  pre- 
sents an  interesting  problem:  He  wishes  to  cut  a  screw  to 
fit  the  threaded  portion  of  a  chuck  jaw,  the  length  of  which 
and,  consequently,  the  pitch  of  the  thread,  has  been  dimin- 
ished by  the  contraction  incident  to  hardening.  In  other 
words,  he  wishes  to  cut  a  thread  of  slightly  less  than  stand- 
ard pitch.  What  may  be  called  the  reverse  of  this  problem 
is  familiar  to  many  of  us;  that  is,  cutting  a  thread  slightly 
coarser  than  standard  pitch,  to  compensate  for  the  shrinkage 
in  subsequent  hardening  of  the  threaded  piece. 

If,  for  example,  a  tap  is  to  have  8  threads  per  inch  and 
we  know  that  the  contraction  of  the  steel  necessitates  cut- 
ting the  thread  0.12502  inch  pitch  Instead  of  0.125  inch,  the 
lathe  is  geared  to  cut  0.125  inch  pitch  and  the  taper  attach- 

0.125 

ment  is  set  to  an  angle  the  cosine  of  which  is  .     The 

0.12502 
tailstock    is    also    set   over    to    bring    the    axis    of    the    work 
parallel  with  the  taper  attachment. 

The  same  method  could  be  applied  as  readily  to  the  cutting 
of  threads  slightly  finer  than  a  standard  pitch,  if  the  lathe 
were  supplied  with  gears  to  cut  a  little  finer  than  the  re- 
quired pitch.  For  instance,  if  0.197  inch  pitch  were  required, 
it  could  be  easily  obtained  if  we  had  gears  to  cut  0.195  inch 
pitch.  The  way  in  which  this  result  is  attained  by  the 
writer  is  to  insert  in  the  change  gear  train  compound  gears 
of  nearly  the  same  size.  Compound  gears  which  are  often 
used  have  83  and  84  teeth,  respectively,  giving  a  pitch  83/84 
of  what  the  lathe  would  cut  if  the  compound  gears  were  not 
used.  Thus,  the  0.200  inch  pitch  (5  threads  per  inch)  of 
W.  B.  T.'s  problem  would  become  83/84  of  0.200  inch  or 
0.19762  inch.  The  length  of  the  threaded  part  of  the  chuck 
jaw  is  not  stated,  but  if  it  were  2  inches  the  contraction  would 
reduce  the  0.200  inch  pitch  to  0.19843  inch.  Dividing  0.19762 
by  0.19843  gives  the  cosine  of  5  degrees  12  minutes,  to  which 
angle  the  taper  attachment  should  be  set. 

The  writer  is  aware  that  devices  are  in  use  on  other  tools 
than  the  engine  lathe  for  giving  a  pitch  slightly  coarser  or 
finer  than  standard,  but  has  assumed  that  the  thread  is  to 
be  cut  by  one  who  has  only  the  ordinary  lathe  at  his  com- 
mand. It  is  often  possible  to  obtain  the  desired  pitch  with- 
out the  83-  and  84-tooth  gears  or  their  equivalent,  if  one  has 


a  metric  lead-screw.  For  example,  to  cut  a  thread  of  0.19843 
inch  pitch,  as  in  the  preceding  case,  gear  the  lathe  for  cutting 
a  thread  of  5  millimeters  pitch  (0.19685  inch);  then  set  the 
taper  attachment  to  7  degrees  14  minutes,  which  will  give  a 
pitch  of  0.19843  inch    (0.19685 -:- 0.19843  =  cos  7°   14'). 

The  use  of  compound  gears  has  the  great  advantage  of 
wide  applicability,  as  the  gears  can  be  used  for  any  pitch. 
There  is  a  well-known  objection  to  cutting  threads  with  the 
tailstock  set  over,  as  the  dog  does  not  drive  the  work  with 
constant  velocity,  the  tail  oscillating  in  the  faceplate  slot.  If 
the  work  is  so  fine  as  to  make  correction  necessary,  this  de- 
fect can  be  overcome  by  driving  with  a  pair  of  bevel  gears,  as 
is  customary  in  some  shops  when  taper  work  is  to  be 
threaded,  and  in  the  relieving  of  angular  cutters. 

New  London,  N.  H.  Guy  H.  G.xrd.nek 


Regarding  "W.  B.  T.'s"  problem  of  decreasing  the  pitch  of 
a  screw,  the  condition  of  the  piece  which  the  screw  Is  to 
fit  is  not  quite  clearly  stated,  as  that  much  discussed  matter 
of  "pitch"  is  left  open.  As  I  understand  the  pitch  of  a 
screw,  it  is  the  length  divided  by  the  number  of  threads  In 
that  length,  or,  in  this  case,  1  inch  divided  by  5,  which  equals 
0.2  inch  pitch.  If  this  is  the  case  and  the  pitch  has  shrunk 
1/64  inch,  then  the  number  of  threads  is  1  divided  by 
0-2  — 1/64,  or  5.423  threads  per  inch.  However,  since 
W.  B.  T.  wishes  a  compensating  device  and  not  a  definition 
of  the  word  "pitch,"  I  will  say  no  more  about  that. 

A  compensating  device  to  increase  the  pitch  is  very  sim- 
ple, if  a  lathe  with  a  taper  attachment  is  at  hand.    It  is  done 


-COMPENSATING  CAM 


Diagram    showing    Lathe    Carriage    with    Special    Lead-screw    Nut    to 
decrease    Pitch    of    Thread    being   cut 

by  setting  over  the  tailstock  of  the  lathe,  either  way,  and 
setting  the  taper  attachment  to  cut  the  screw  parallel.  This 
causes  the  center  line  of  the  work  to  form  an  angle  with  the 
travel  of  the  carriage,  the  movement  of  the  latter  being  along 
the  side  adjacent  to  the  angle  while  the  work  represents  the 
hypothenuse;  hence  the  amount  of  compensation  in  any 
given  length  will  be  the  difference  between  the  length  of  the 
side  adjacent  and  the  hypothenuse  of  the  angle. 

Decreasing  the  pitch  Is  a  more  difficult  proposition,  and 
where  the  amount  of  compensation  is  known  probably  the 
simplest  way  is  to  make  a  special  gear  or  number  of  gears 
to  cut  it.  Another  way,  and  a  very  good  one,  is  to  remove 
the  regular  nut  from  the  lead-screw  and  fasten  a  bracket  to 
the  lathe  carriage  to  carry  a  special  nut  that  can  be  caused 
to  rotate  in  the  bracket.  An  arm  is  fastened  to  the  nut  and 
arranged  to  bear  on  the  upper  surface  of  a  compensating  strip 
or  cam  fastened  to  the  lathe  bed,  the  arm  being  held  in  con- 
tact with  the  cam  by  means  of  a  weight.  (The  accompany- 
ing illustration  shows  the  arrangement  roughly).  The  com- 
pensating strip  can  be  adjusted  to  give  any  desired  increase 
or  decrease  of  travel  within   reasonable  limits. 

I  have  never  seen  this  device  used  for  this  purpose,  but 
some  time  ago  a  similar  one  was  described  in  some  technical 
paper  as  a  means  of  correcting  inaccuracy  in  lead-screws,  and 
I  think  it  would  answer  W.  B.  T.'s  purpose  in  every  way. 
However,  I  believe  it  would  be  more  practical  to  make  the 
jaws  of  a  grade  of  steel  less  liable  to  variation  in  hardening, 
and  then  correct  the  inaccuracy  due  to  hardening  by  lapping 
on  a  long  screw  made  of  brass  or  soft  steel,  as  this  would  give 
a  more  uniform  contact. 
Watervliet,   N.   Y.  j)    Tappan 
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ANGLES  OF  ANGLE  BEAM  SHEAR  BLADES 

I  wish  to  submit  an  answer  to  J.  I).  Y.'s  (iiu'stion  in  rct'crcnce 
to  tlie  angle  of  the  an^lc  beam  shear  blades,  published  in  the 
November  number  of  Ma(  iiim:uy.  Some  four  years  ukd  we 
were  having  a  lot  of  trouble  with  our  shearing  machine,  due 
to  the  point  of  the  upper  blade  breaking  off,  as  shown  at  A. 
The  problem  of  overcoming  this  dlfflculty  was  turned  over  to 
me.     I  found  that  the  angle  beams  we  were  shearing  were  of 
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Original  and  Improved  Types  of  Angle  Beam   Shear  Blades 

the  form  shown  in  cross-section  at  B,  with  the  inside  corner 
slightly  rounded.  It  appeared  reasonable  to  assume  that  the 
trouble  was  due  to  this  rounded  corner  for  in  shearing  such 
a  beam,  all  of  the  pressure  would  be  concentrated  on  the  point 
of  the  blade  for  a  short  period  of  time.  Acting  on  this  as- 
sumption, I  made  the  upper  blade  of  the  shear  with  a  round 
point,  as  shown  at  C,  instead  of  with  a  sharp  point  of  the  form 
shown  at  A.  After  this  blade  was  put  in  operation,  no  further 
difficulty  was  experienced.  In  conclusion,  it  may  be  stated 
that  the  angles  of  the  upper  and  lower  blades  should  be  the 
same. 

Auburn,  N.  Y.  James  Burke 


TURRET  ARBOR  AND  EJECTOR  FOR  GANG 
CUTTING  OPERATIONS 

The  arbor  illustrated  herewith  was  designed  for  use  on  the 
Cleveland  automatic  screw  machine  when  cutting  off  collars 
or  washers  with  a  gang  cutter.  The  illustration  shows  the 
parts  assembled  and  in  detail.  This  arbor  has  several  ad- 
vantages. 

The  hollow  shank  A  is  gripped  in  the  turret  of  the  screw 
machine  and  contains  the  plunger  B.  which  is  free  to  move 
backward  against  the  coil  spring  F  held  in  place  by  plug  G. 


Turret    Arbor    for    Gang    Cutting-off    Operations — The    Spring-plunger 

enters  Drilled   Hole   and   Collar   C   ejects   the   Cut-off 

Washers  or  Collars 

In  using  this  fixture,  the  plunger  B  enters  a  hole  drilled  in 
the  end  of  the  stock,  from  which  the  collars  are  to  be  cut  off 
by  the  gang  cutter  on  the  cross-slide.  In  case  the  cross-slide 
has  traveled  its  entire  distance  before  the  turret  has  advanced 
to  its  limit  of  movement,  the  end  of  plunger  B  will  strike  the 
bottom  of  the  hole  and  will  cause  a  pressure  against  the  coil 
spring  F,  which  allows  a  sliding  movement  backward  into 
shank  A;  this  has  proved  to  be  a  valuable  advantage.  The 
collar  C  is  fitted  with  a  pin  for  sliding  in  the  slot  shown 
in  B,  and  is  cut  away  (see  end  view)  to  provide  clearance 
for  the  gang  cutters.  This  collar  acts  as  an  ejector  when  the 
turret   reverses.      During   the    forward    movement    the   collar 


recedes  so  that  plunger  B  can  hold  a  number  of  collars  or 
washers.  As  soon  as  the  turret  has  started  on  its  backward 
nioveinent,  the  parts  are  ejected  into  the  work  pan  by  the 
compressed  coil   spring  K. 

One  groat  advantage  this  arbor  or  fixture  has  over  others 
used  for  this  purpose  is  that  after  the  gang  cutter  has  fin- 
ished cutting  the  washers  or  collars  from  the  bar  stock,  they 
have  already  passed  over  plunger  B  which  holds  them  when 
the  cross-slide  moves  away  from  the  bar;  thus,  in  case  of 
chips  clogging  the  gang  cutter,  there  is  no  danger  of  the 
washers  or  collars  hanging  fast  between  the  cutters  and  caus- 
ing trouble. 

O.    GOKDON 


INDEX   HEAD   FOR   HAND   MILLING 
MACHINES 

A  useful  index  head  for  hand  milling  machines  used  for 
machining  duplicate  parts,  is  shown  in  the  accompanying  illus- 
tration. This  head  is  made  with  a  hole  through  the  center, 
so  that  the  parts  to  be  milled  can  be  inserted  in  the  collet 
from  the  rear.  The  work  projects  through  the  front  just  far 
enough  to  allow  clearance  for  the  cutters.  This  fixture  is 
especially  suitable  for  milling  pieces  such  as  are  shown  in  the 
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Index   Head  for  Hand  Milling  Machines   and   Samples  of  Work 

lower  part  of  the  illustration,  although  it  can  be  used  as  a 
regular  index  center  in  connection  with  a  tailstock  center  by 
using  a  special  "dummy  collet." 

The  upright  part  of  the  body  is  made  as  narrow  as  possible 
in  order  to  accommodate  short  pieces,  the  heads  or  shoulders 
of  which  might  be  too  large  to  pass  through  the  collet.  The 
fixture  consists  of  a  cast-iron  body  B,  in  which  there  is  a 
hardened  steel  sleeve  S  carrying  a  spring  collet  C.  The  latter 
is  equipped  with  pads  and  a  bushing  bored  out  to  suit  the  part 
to  be  milled.  The  handwheel  H  serves  for  tightening  the 
collet  on  the  work  and  also  for  indexing.  The  index  pin  P 
slides  in  a  hardened  steel  sleeve,  and  fits  in  the  hexagonal 
bushings  L.  The  latter  are  carried  in  an  index  ring  R,  which 
is  screwed  tightly  to  the  sleeve  and  keyed.  The  ring  is  made 
to  index  either  four  or  six  holes,  any  holes  not  in  use  being 
plugged  with  "dummy  bushings."  The  collet  has  four  slots, 
and  on  account  of  its  being  quite  short  in  proportion  to  the 
diameter,  it  is  necessary  that  the  side  walls  be  only  about 
3/32  inch  thick;  the  slots  are  also  relieved  in  the  middle  by 
openings  %  inch  wide,  in  order  that  the  collet  may  not  be 
too  stiff  to  be  closed  easily  by  the  handwheel.  The  largest 
stock  that  the  collet  will  take  through  the  pads  is  1%  inch 
diameter. 

Oak  Park,  111.  R.  W.  Ullmann 
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ROLLER  BEARING   IDLER   PULLEY 

We  recently  received  an  order  lor  a  number  of  idler  pulleys 
for  a  114 -inch  belt.  Those  pulleys  were  required  for  use  on  a 
group  of  machines,  and  aside  from  specifying  that  the  diam- 
eter was  to  be  about  IVi  inch  and  that  they  were  to  be  carried 
on  i/i-inch  shafts,  the  construction  was  not  specified.  The 
machines  on  which  these  idlers  were  to  be  used  were  built 
with  roller  or  ball  bearings  and  it  seemed  advisable  to  follow 

the  same  course 
with  the  idlers. 
The  method  that 
was  finally  hit  upon 
is  shown  in  the 
accompanying  illus- 
tration. A  stand- 
ard Hyatt  roller 
bearing  was  select- 
ed with  a  diameter 
over  the  sleeve  of 
1  3/16  inch,  which 
was  close  enough 
for  the  required 
purpose.  Two  caps  were  turned  to  fit  over  the  sleeve  of  the 
bearing,  1 7/16-inch  bar  stock  being  used  for  this  pur- 
pose. The  caps  were  machined  to  make  them  a  press  fit  on  the 
sleeve.  By  referring  to  the  Illustration  it  will  be  evident  that 
these  caps  serve  the  double  purpose  of  forming  flanges  for  the 
pulley  and  heads  for  enclosing  the  cage  of  the  roller  bearing. 
The  idler  pulleys  produced  in  this  way  were  quite  accurate 
and  of  good  appearance;  they  were  practically  frictionless  and 
cost  less  than  turned  pulleys  with  bronze  bushings. 

Middletown,  N.  Y.  Donald  A.  Hampson 


Idler   Pulley   made   from   a   Standard 
Hyatt   Roller   Bearing 


MACHINING  CLEARANCE  IN  DIES 

On  page  305  of  the  engineering  edition  of  Machinery  for 
December,  A.  J.  Brickner  shows  a  method  of  holding  dies  in 
the  shaper  while  machining  the  clearance,  by  loosening  up 
the  shaper  apron  and  tipping  it  forward.    The  accompanying 


Die    held    between    I'i -Degree    Parallels    for    obtaining    Clearance 

illustration  shows  still  another  method.  The  die  to  be  ma- 
chined is  held  In  the  shaper  vise  by  two  IV-j-degree  parallels 
which  hold  the  die  in  such  a  position  that  the  desired  angle 
of  clearance  Is  readily  machined.  These  parallels,  besides 
being  inexpensive,  greatly  facilitate  work  of  this  kind,  and 
should  be  a  part  of  every  tool-room  equipment. 
Waterbury,   Conn.  Charles   Doescher 


BELTS   IN   COLD  WEATHER 

In  the  December  number  of  Machixeey  the  following  note 
appeared: 
It  has  been  found  by  experiments  that  the  difference  in 
power  that  can  be  transmitted  by  the  same  belt  in  damp 
and  dry  weather  may  vary  as  much  as  50  per  cent,  especi- 
ally if  the  drive  Is  a  vertical  one;  that  is,  if  in  general  the 
pulleys  are  placed  in  an  unfavorable  position. 

The  writer  can  imagine  no  position  so  unfavorable  to  pul- 
leys that  a  difference  as  great  as  50  per  cent  Is  possible  with 
belts  that  are  correctly  cared  for,  unless  the  pulleys  are  oper- 
ated out  in  the  open  where  they  might  become  coated  with 
ice  or  be  subjected  to  rain  or  snow.  It  is  true  that  an  excess 
of  snow,  ice,  or  other  slippery  materials  will  greatly  affect 


the  transmitting  capacity  of  a  pulley,  regardless  of  belt  treat- 
ment, but  the  mere  rise  and  fall  of  temperature  in  a  dry  or 
even  in  a  wet  atmosphere  should  have  no  effect  whatsoever. 
In  fact,  belts  are  now  waterproofed  to  such  an  extent  that 
actual  immersion  in  water  for  short  periods,  as  in  floods, 
has  no  appreciable  effect  on  the  pliability  and  pulling  power 
of  the  belt.  A  belt  that  has  not  been  made  sufficiently  pli- 
able, that  has  not  been  waterproofed,  and  that  has  absorbed 
considerable  moisture  will  naturally  harden  In  cold  winter 
weather.  And  a  hard,  stiff  belt,  of  course,  cannot  pull  as 
great  a  load  as  when  it  is  pliable.  Hardness  and  stiffness, 
however,  are  rapidly  going  out  of  date.  N.  G.  Near 


SPHERICAL   BORING-BAR 

In  the  following  article  is  presented  a  design  for  a  spherical 
boring-bar  for  use  on  a  horizontal  boring  mill.  I  recently 
designed  this  bar  and  used  it  successfully  In  boring  a  hous- 
ing for  a  flexible  automobile  jackshaft.  The  housing  was 
first  bored  straight,  forming  a  cylindrical  bore  of  diameter 
D  as  shown  in  Fig.  1.  The  sides  of  the  work  were  then  faced 
off  to  make  the  total  thickness  T.  After  these  preliminary 
operations  had  been  completed,  the  spherical  boring-bar  was 
brought  into  action  to  machine  the  inside  of  the  housing  to 
the  desired  spherical  form. 


Fig.     1.     Cross-sectional    View    through    Spherical 
Boring-bar   and   Work 

The  design  of  the  boring-bar  will  be  readily  understood  by 
referring  to  the  accompanying  Illustration,  where  it  will  be 
seen  that  the  cutter  A  Is  pivoted  In  the  bar  B.  The  bar  Is 
keyed  to  the  driving  sleeve  E  by  means  of  a  feather  key  F. 
A  second  key  K  is  secured  to  the  driving  sleeve;  this  key  has 
rack  teeth  cut  in  it  which  mesh  with  a  segment  gear  P 
secured  to  the  lower  side  of  the  cutter.  The  periphery  of 
this  segment  is  of  sufficient  length  to  rotate  the  cutter  through 
the  desired  angle.  The  key  K  with  the  rack  teeth  cut  in  it 
Is  held  to  the  bar  by  means  of  fillister  head  screws  working 
in  slots.  When  the  bar  is  used  for  boring  cylindrical  holes, 
the  cap-screw  S  is  used  to  secure  the  bar  to  the  sleeve.  The 
action  is  then  the  same  as  that  of  an  ordinary  boring-bar. 

It  will  be  seen  that  a  grooved  collar  W  is  provided  at  the 
right-hand  end  of  the  bar,  to  which  It  is  held  by  means  of  a 


Fig.    2.     Bushing   for    feeding   Spherical    Boring-bar 

taper  pin  M;  this  pin  Is  removed  when  the  bar  Is  engaged 
in  boring  cylindrical  holes,  so  that  It  can  be  fed  through 
the  collar.  When  used  for  spherical  boring,  lateral  travel  of 
the  bar  is  prevented  by  means  of  the  yoke  Y  which  is  se- 
cured to  the  frame  of  the  machine  by  means  of  a  stud  U. 
The  feed  of  the  tool  for  spherical  boring  is  obtained  by  the 
usual  bar-feed  which  moves  the  sleeve  E  and  key  A'  along  the 
bar,  thereby  Imparting  a  uniform  teed  to  the  tool  by  means 
of  the  rack  and  segment  gear.  It  will  be  seen  in  Fig.  2  that 
the  key  K  is  provided  with  a  lug  O,  over  which  the  keeper  H 
is  fitted;    this  prevents  the  slipping  of  the  key  and  returns 
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Ur'  tool   to  the  oriKliial   position   ready   for  starting  a  second 
cut. 

In  setting  up  the  tool  It  la  necessary  to  remove  the  taper  pin 
M  and  tighten  the  set-screw  8.  The  bar  may  then  be  with- 
drawn a  sufflclont  distance  to  the  left  to  operate  the  gib- 
screw  J  and  the  sot-screw  N  In  order  to  obtain  the  desired 
setting  of  the  tool.  A  fine  adjustment  Is  obtained  by  moans 
of  the  taper  gib  L.  Before  starting  the  spherical  bore,  care 
should  be  taken  to  bring  the  pin  upon  which  the  tool  is 
pivoted  to  a  position  exactly  central   between   the  two   faces 

T 
of  the  work  or  a  distance  —  from  each  end.     The  diameter  D 

of  tlie  preliminary  bore  should   be  2/i  sin  fl.     The  distance  X 

r 

on  the  work  is  • It  cos  0.    Where  a  boring-bar  of  this  kind 

2 
is  to  be  used  on  standard  work,  it  is  generally  advisable  to 
have  a  separate  tool  for  the  spherical  boring,  as  the  cutting 
point  of  the  tool  used  for  this  work  must  have  a  greater 
radius  than  the  radius  of  the  cutting  point  of  a  tool  used  for 
cylindrical  boring. 

Denver,  Col.  Stanley  Edwards 


A   PLEA   FOR  BEVELED   EDGES 

With  the  advent  of  modern  grinding  methods,  a  practice 
has  developed  that  is  to  be  deplored.  The  writer  has  noticed 
of  late  years,  that  many  new  machine  tools  have  finished  cor- 
ners ground  to  a  razor  edge.  A  new  dividing  head  (the  prod- 
uct of  a  Cincinnati  firm)  was  so  bad  in  this  respect  that  it 
was  necessary  to  "break"  the  sharp  edges  before  it  could  be 
handled  with  safety.  One  is  almost  forced  to  believe  that  the 
workmen  who  build  such  tools  use  steel  gloves.  It  would  be 
well  if  all  tools,  jigs  and  appliances  were  given  a  uniform 
curve  on  their  finished  lines. 

The  Brown  &  Sharpe  milling  machine  is  a  good  example  of 
this  practice.  All  sharp  edges  are  rounded  with  a  1/16  inch 
radius  tool.  This  takes  little  time,  and  permits  the  operator 
to  handle  the  machine  with  much  greater  freedom.  Let  us 
not  forget  that  the  machine  tool  that  is  a  success  must  be 
built  for  the  operator's  convenience. 

Lafayette,  Ind.  William  H.  Addis 


TOOL  FOR  FACING  HUBS 

A  tool  for  facing  hubs  or  bosses  on  castings  is  shown  by 
the  accompanying  illustration.  As  will  readily  be  seen  this 
tool  is  a  roughing  and  finishing  tool  combined.  The 
shank  or  body  A  has  a  knurled  collar  B  which  holds  a  high- 
speed steel  cutter  0  in  position.    One  side  of  the  cutter  has  a 


Combined    Roughing    and    Finishing    Tool    for    facing    Bosses    or    Hubs 

serrated  or  scalloped  edge  as  at  D.  This  rough  edge  is  set  at 
right  angles  to  the  tool  shank  by  turning  collar  B  half  a  revo- 
lution from  the  position  shown.  The  idea  of  the  teeth  is  to 
rip  or  tear  through  the  scale.  After  the  scale  is  removed,  the 
collar  is  turned  to  locate  the  smooth  finishing  edge  of  the 
cutter  in  position,  as  indicated  by  the  illustration. 

The  pin  F  acts  as  a  stop  for  the  collar  and,  at  the  same  time, 
holds  the  collar  against  a  shoulder  on  A.  Roller  O  acts  as  a 
pilot  for  the  tool.     It  is  free  to  rotate  and  can  be  exchanged 


for  other  sizes.  This  tool  has  a  hexagonal  shank  which  fits 
the  Jaws  of  the  drill  chuck  and  prevents  slipping.  The  rough- 
ing and  (liilshlng  edges  of  the  cutter  should  bo  faced  off  in  the 
lathe  before  hardening,  the  shank  A  being  used  as  an  arbor 
and  collar  U  for  holding  the  cutter  in  the  proper  position. 
The  fritter,  after  being  faced,  is  given  the  proper  clearance. 
This  tool  is  easily  made  and  is  clToctlve,  the  teeth  ripping 
their  way  through  the  scale  and  leaving  clean  iron  for  the  fin- 
isliiiig  .side.  B.  J.  p. 


ADJUSTING   BEARING   BRASSES 

It  is  the  practice  of  some  engine  builders  to  leave  a  space 
between  the  brasses  of  connecting-rod  ends,  so  that  wear 
may  bo  taken  up  without  dismantling  the  bearings.  Usually 
a  piece  of  leather  is  put  in  the  space  to  oxert  a  more  or  less 
elastic  pressure  on  the  brasses,  as  well  as  help  to  retain  the 
oil;  but  the  first 
time  the  rod  gets 
hot,  the  usefulness 
of  the  leather  Is 
gone  and  the  joint 
is  generally  left 
open. 

In  the  writer's 
experience,  brasses 
thus  fitted  do  not 
give       such       good 

service       as       when  ^"^^"^  "^  adjusting  Bearing  Brasses 

bolted  close  together.  They  are  likely  to  cling  to  the  pin  at 
each  reversal  of  stroke;  and  the  play  which  should  take 
place  between  the  brass  and  the  pin  takes  place  between 
the  brass  and  the  rod,  thus  interfering  with  lubrication. 
Then,  in  the  event  of  accidental  heating,  the  edges  of  the 
brass  close  on  the  pin,  causing  serious  damage  to  the  bear- 
ing surfaces  and  invariably  requiring  the  brasses  to  be  re- 
moved and  eased  at  the  side. 

The  writer  recently  tried  a  little  "dodge"  on  a  pair  of  cross- 
head  brasses  which  supplied  the  advantage  of  the  solidly 
bolted  joints  and  yet  allowed  wear  to  be  taken  up  without 
dismantling  the  end. 

The  accompanying  illustration  shows  the  device.  It  con- 
sists simply  in  drilling  four  holes  in  the  face  of  one  of  the 
half  brasses,  as  shown,  and  driving  in  brass  pins,  which  in 
this  case  are  a  little  over  3/16  inch  in  diameter.  These  pins 
should  be  driven  to  the  bottom  of  the  holes.  The  projecting 
ends  are  then  filed  off  until  they  allow  the  halves  to  come 
together  to  give  a  suitable  working  fit.  When  wear  has  to  be 
taken  up — if  it  is  attended  to  in  time,  as  it  ought  to  be — it  is 
found  that  these  pins  will  crush  or  imbed  in  the  opposite 
face  sufficiently  to  allow  of  this,  while  the  pressure  required 
still  leaves  the  brasses  practically  solid. 

In  making  adjustments  of  such  brasses  as  these,  it  is  a 
custom  that  is  successfully  followed  both  with  land  and 
marine  engines,  to  jerk  the  rod  sideways,  back  and  forth, 
using  force  according  to  the  size  of  the  engine.  This  method 
merely  insures  that  you  have  not  tightened  them  up  too 
much,  which,  after  all,  is  perhaps  as  important  as  anything. 

Christchurch,   New   Zealand.  John   Peddie 


SHRINK  VS.   PRESSED   FITS 

In  reply  to  the  inquiry  by  "J.  B.  P."  in  the  December  num- 
ber, relative  to  the  merits  of  a  pressed  or  a  shrink  fit,  I  favor 
the  shrink  fit  for  the  following  reasons: 

In  a  large  number  of  shops  there  are  not  yet  facilities  for 
pressing  the  machined  ring  on  the  shaft  (see  illustration  in 
December  number)  other  than  the  sledge  hammer,  and  if  the 
small  end  of  the  ring  is  to  be  placed  last  on  the  shaft  there 
is  a  possibility  of  bruising  the  ring,  if  it  is  put  on  tight 
enough  to  hold.  In  making  a  pressed  fit  the  average  me- 
chanic will  file  the  shaft,  cutting  off  the  tops  of  the  ridges 
left  by  the  tool,  and  often  filing  the  fit  out  of  parallel,  thereby 
weakening  it.  The  bore  of  the  ring  cannot  be  filed,  and  it 
would  be  considered  poor  practice  to  grind  or  ream  the  bore 
as  it  would  lessen,  to  some  extent,  the  gripping  power  of  the 
ring. 
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When  the  ring  is  pressed  on,  the  ridges  in  the  bore  left  by 
the  tool  become  flattened  and  are  sometimes  sheared.  To 
overcome  the  cutting  of  the  metals,  a  foreign  substance  such 
as  oil,  paint,  white  lead,  etc.,  is  placed  on  the  surface  of  the 
fit,  which,  in  a  measure,  prevents  the  metal-to-metal  contact. 
Scoring  also  takes  place  sometimes  as  the  shaft  is  forced 
through  the  ring.  If  the  small  end  of  the  ring  is  placed  first 
on  the  shaft,  there  is  a  possibility  of  its  becoming  enlarged 
due  to  the  pressure  necessary  to  hold  the  ring  securely,  or 
ofttimes  to  the  shock  produced  by  the  sledge,  and  sometimes 
by  the  cutting,  scoring  or  balling  up  of  the  sheared  tops  of 
the  ridges. 

In  regard  to  the  molecular  arrangement,  the  molecules 
adjacent  to  the  fit  become  compressed  or  under  a  strain  that 
Is  not  uniformly  distributed.  If  the  ring  is  subject  to  shocks, 
as  in  the  case  of  gears,  the  gradual  realignment  of  the  mole 
cules  will,  in  time,  loosen  the  holding  power  of  the  ring. 

In  shrink  fits  it  is  not  necessary  to  file  the  fit  on  the  shaft 
or  to  ream  or  grind  the  bore  of  the  ring,  thereby  leaving  the 
tool  ridges  on  both  the  ring  and  the  shaft.  When  the  ring 
Is  heated  for  shrinking,  these  ridges  will  clear  each  other 
when  the  parts  arc  being  assembled,  and,  upon  cooling,  they 
will,  in  many  places,  curl  and  interlock  with  each  other,  in- 
suring a  more  permanent  grip.  Again,  in  shrink  fits,  it  is  not 
necessary  to  interpose  any  foreign  substance,  thereby  obtain- 
ing a  metal-to-metal  contact.  When  the  ring  is  hot  it  gives 
the  molecules  a  chance  to  rearrange  themselves,  and  the 
strain  induced  by  the  pressure  upon  the  cooling  of  the  ring 
is  uniformly  distributed. 

Anyone  having  experience  with  shrink  fits  that  have 
"stuck"  fast  knows  that  it  is  more  trouble  to  get  them  loose 
than  with  a  pressed  fit,  and,  in  many  cases,  the  former  re- 
quires drilling  or  boring.  The  only  objection  to  the  shrink 
fit  is  the  discoloration  of  the  parts  due  to  the  heat,  but  if 
the  slirunk  ring  has  to  be  further  machined,  this  will  not  be 
a  serious  objection.  Shrink  fits  are  more  easily  put  together 
than  press  fits,  and  generally  a  helper  is  not  needed. 

Dallas,  Tex.  Sidney  Hetherington 


In  the  December  number  of  Machinery,  J.  B.  F.  inquires 
about  the  relative  merits  of  shrink  and  pressed  fits.  Assum- 
ing that  the  conditions  are  alike  in  both  cases,  there  is  this 
In  favor  of  the  shrink  fit:  The  shrink  fit  can  be  successfully 
assembled  without  lubrication,  whereas  the  press  fit  can  not, 
and  it  is  reasonable  to  assume  that  surfaces  will  move  upon 
each  other  more  easily  with  lubrication  than  without.  Of 
course  a  hardening  lubricant,  such  as  white  lead,  could  be 
used,  but  even  with  this  I  doubt  very  much  if  the  adhesion 
would  be  as  great  as  with  no  lubricant  at  all. 

Again,  suppose  the  surfaces  were  not  perfectly  smooth, 
then  the  irregularities,  with  a  shrink  fit,  would  become  im- 
bedded in  each  other  with  a  doweling  effect  which  could  not 
be  obtained  with  a  press  fit.  I  had  this  proved  to  my  satis- 
faction about  ten  years  ago  by  making  a  mistake  in  boring 
out  a  ring  about  10  inches  inside  diameter,  12  inches  out- 
side diameter  and  1  inch  thick,  to  be  shrunk  on  the  outside 
of  the  base  of  a  large  valve  to  increase  its  diameter.  Before 
heating  the  ring  I  happened  to  try  it  on  the  base  of  the  valve 
and  found  that  it  slipped  on  readily.  I  mixed  some  sand  and 
white  lead  and  spread  a  liberal  coat  on  the  valve  base,  heated 
up  the  ring  and  shrunk  it  in  place,  after  which  the  valve 
was  chucked  in  the  lathe  and  a  cut  fully  one-fourth  inch 
deep  taken  off  the  outside  of  the  ring.  To  the  best  of  my 
knowledge  that  fit  is  doing  satisfactory  service  yet. 

Where  the  quality  of  the  steel  is  such  that  it  is  likely  to 
be  impaired  by  heating,  that  is,  steel  that  has  to  be  tempered 
to  bring  it  up  to  certain  physical  requirements,  care  should 
be  taken  not  to  heat  the  piece  above,  or  up  to,  the  tempera- 
ture at  which  it  was  drawn  in  its  treatment;  if  this  were 
done  then  the  press  fit  would  excel  the  shrink  fit.  This  may 
possibly  need  some  explanation.  Suppose  the  piece  of  steel 
illustrated  on  page  313  of  the  engineering  edition  of 
Machinery  for  December  were  a  good  quality  of  carbon  tool 
steel,  and  were  heated  to  about  1200  degrees  F.,  hardened  in 
oil,  and  then  drawn  to  1100  degrees,  which  should  give  the 
steel  its  maximum  strength  and  still  leave  it  soft  enough  to 
machine.     Such  a  piece  would  require  more  pressure  to  seat 


under  a   press   than   one   made   of   soft   machine   steel,   pro- 
vided the  allowance  was  the  same  In  both  cases. 

Where  a  pyrometer  is  available  it  is  not  at  all  difficult  to 
avoid  overheating  the  steel,  as  very  little  steel  whose  quali- 
ties depend  on  its  treatment  is  drawn  below  700  degrees,  and 
600  degrees  Is  ample  for  any  shrink  fit.  If  a  suitable  fur- 
nace and  pyrometer  is  not  available,  the  temperature  can  be 
obtained  accurately  enough  for  all  practical  purposes  by 
measurement  derived  from  the  following  formula:  Taking 
the  coefficient  of  linear  expansion  of  tempered  steel  as 
0.000007,  Z>  as  the  diameter  of  the  piece  before  heating,  8  as 
the  shrinkage  allowance,  U  as  the  clearance,  T  as  the  differ- 
ence in  temperature,  then 

(S  +  C) 
=T 


0.000007  (D  —  8) 
(0.002  +  0.003) 


366 


0.000007  X  (1.9375  —  0.002) 
degrees.  If  the  piece  to  be  shrunk  Is  bored  to  1.9355  at  a 
temperature  of  60  degrees  (allowing  0.002  Inch  shrinkage)  we 
have  366  +  60  as  the  heat  necessary  to  Increase  the  bore  0.005 
inch,  and  when  the  bore  measures  1.9405  inch  we  know  that 
the  piece  is  at  426  degrees  approximately.  For  untempered 
steel  and  cast  iron,  a  coefficient  of  0.000006  should  be  used. 

With  larger  diameters  where  there  is  likely  to  be  a  force 
exerted  tending  to  push  the  piece  off  its  seat,  interlocking 
shoulders  can  frequently  be  used.  In  a  piece  24  inches  in 
diameter  an  expansion  of  0.1  inch  can  readily  be  obtained, 
which  would  allow  shoulders  of  0.05  inch  to  be  used.  Of 
course  it  would  be  impossible  to  assemble  such  fits  by  means 
of  a  press. 

Watervliet,   N.   Y.  D.   Tappan 


CONSTRUCTION   OF   MOLDS   FOR  DIE 
CASTING 

The  following  description  of  a  die-casting  mold  Is  intended 
to  give  those  not  familiar  with  die  casting,  a  general  Idea  of 
the  constructional  features  of  such  a  mold;  the  writer  has 
also  given  some  practical  pointers  on  the  making  of  these 
molds  which  should  be  of  value  to  any  diemakor  thinking  of 
entering  the  die-casting  business.  The  accompanying  illus- 
trations show  a  mold  for  a  ball-and-socket  joint.  The  mold 
for  a  die  casting  usually  consists  of  the  bottom  die,  top  die, 
the  base  casting  for  supporting  the  dies,  and  the  mechanism 
for  operating  the  ejector-pins  and  core-pins.  The  surface  A 
(Pig.  1)  between  the  bottom  and  top  dies  represents  the  divid- 
ing line  of  the  mold,  the  two  dies  being  separated  at  this  point 
when  the  casting  is  formed  and  is  ready  to  be  removed  from 
the  mold.  The  bottom  die  is  located  in  the  proper  position  by 
four  dowel  pins  B  (Fig.  2)  fastened  in  the  top  die.  Aside  from 
these  main  parts  of  the  mold,  there  is  the  core-pin  plate  C. 
Fig.  1,  and  the  ejector-pin  plate  D;  the  former,  which  is  shown 
to  the  left  in  Fig.  2,  consists  of  two  parts,  E  and  F,  which  are 
fastened  together  by  screws.  This  plate  supports  the  core- 
pins  O,  which  form  the  holes  in  the  casting,  and,  in  some 
cases,  sections  of  the  core  which  are  under  cut,  as  it  is  not 
always  possible  to  design  the  cores  in  the  die  so  as  to  provide 
clearance  in  all  directions.  Core-pins  intended  for  clearance 
holes  in  the  casting,  are  made  not  loss  than  0.003  Inch  larger 
than  the  regular  clearance  size.  When  core-pins  are  Vi  inch 
and  larger  in  diameter,  spotted  holes  arc  preferable  to  oil 
grooves,  because  the  lubricant  stays  in  the  spotted  holes,  where- 
as it  has  a  free  movement  through  an  oil  groove. 

When  a  large  number  of  core-pins  is  necessary  to  form  the 
different  holes  in  a  casting,  it  is  usually  a  good  plan  to  give 
a  number  of  them  (and  sometimes  all  of  them)  a  "floating  fit" 
in  the  core-pin  holder  E,  Fig.  2.  Otherwise,  if  the  core-pins 
are  driven  in  and  headed  or  riveted  over  on  the  under  side  of 
plate  E,  they  are  sometimes  forced  out  of  alignment  by  being 
headed  a  little  more  on  one  side  than  the  other,  or  perhaps 
the  core-pin  hole  in  E  is  not  in  perfect  alignment  with  the 
core-pin  hole  in  the  top  die,  through  which  the  pins  pass  when 
operating  the  mold.  Both  cases  would  tend  to  retard  the 
movement  of  the  core-pins  and  increase  the  wear  on  one  side 
or  the  other,  and  in  the  constant  operation  of  the  mold,  the 
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pins  iniKlil  be  worn  rouKli  or  work  stillly,  llius  making  It 
iiocossiiry  to  Imvc  tho  die  ropnirod.  If  the  piiiH  are  given  a 
floatiiiK  fit  in  the  holder,  however,  by  niakinK  tlie  core-pin 
holes  in  plate  /;  from  0.001  to  0.002  inch  larger  than  the  diam- 
eter of  the  core-pin,  tile  diflieultles  stated  would  be  overcome. 
For  eore-pins  V,  inch  in  diameter  and  larger,  it  is  customary 
to  have  a  shoulder  of  from  O.OOI!  to  0.005  inch,  so  located  that 
It  will  extend  1/64  incli  into  the  easting.  The  reason  for 
having  this  shoulder  is  that  when  withdrawing  the  core-pins 
from   the   (inished   casting,    that   part   of   the   core-pin    which 

forms  the  hole, 
being  from 
0.003  to  0.005 
inch  smaller 
than  the  core- 
pin  hole  in  the 
top  die,  will 
have  no  bear- 
ing except  in 
the  hole  formed 
in  the  finished 
casting.  This 
clearance  be- 
tween the  top 
die  and  core- 
p  i  n  s  reduces 
the  liability  of 
the  core-pins 
being  roughed 
up  at  this  vital 
point,    by    the 

dirt  that  collects  around  them  and  is  likely  to  be  drawn  into 
the  holes  when  they  are  withdrawn  below  the  working  surface 
of  the  top  die,  preparatory  to  ejecting  the  finished  casting. 
The  core-pins  are  withdrawn  by  an  upward  movement  of 
the  lever  attached  to  shaft  E,  Fig.  1,  and  the  shaft  F  operates 
the  ejector-pins.  The  movement  of  the  core-pin  plate  C  is  con- 
trolled by  a  positive  stop  consisting  of  four  screws  and  check- 
nuts,  as  shown  in  the  illustration.  The  length  of  this  move- 
ment is  governed  usually  by  the  thickness  of  the  casting,  plus 
the  distance  the  core-pins  enter  the  bottom  die;  but  in  all 
cases  the  pins  must  be  withdrawn  sufficiently  to  be  entirely 
removed  from  the  casting.  The  distance  between  the  core-pin 
plate  and  the  ejector-pin  plate  is  governed  entirely  by  the 


The  ejcclorpiiiK  usually  are  fastened  rigidly  to  the  plate  and 
are  not  given  a  floating  fit,  as  the  core-pins  are.  The  ejector- 
pins,  as  the  name  implies,  are  used  only  for  ejecting  the  fin- 
ished casting  from  the  top  die  after  the  mold  has  been  sepa- 
rated and  the  cores  withdrawn.  The  ejector-pins,  when  in 
their  proper  location,  should  be  about  0.001  to  0.002  Inch  above 
the  working  surface  of  the  top  die,  if  the  casting  is  not  to  be 
fmishod,  and  if  tho  casting  is  to  be  finished,  they  should  be 
about  the  same  distance  below  the  surface.  The  location  of 
the  ejector-pins  relative  to  the  casting  varies  in  different  dies, 
and  depends  upon  the  form  of  the  casting. 

The  sprue  cutter  is  used  to  cut  off  tho  sprue  In  the  bottom 
die  after  the  metal  has  been  forced  in,  thus  leaving  tho  cant- 
ing free  and  clear  in  the  die.  In  Fig.  2  the  sprue  cutter  hole 
is  represented  by  the  cross-sectioned  part.  It  passes  from  the 
under  side  of  the  base,  through  clearance  holes  in  the  core-pin 
and  ejector-pin  plates,  and  then  through  the  top  die  (where 
it  should  be  a  perfect  sliding  fit)  into  the  bottom  die.  The 
latter  should  also  be  perfectly  fitted  to  the  sprue  cutter  for 
about  %  inch  below  the  cutting  edge;  beyond  this  point  the 
hole  is  tapered  for  clearance.  In  operating  the  mold,  the 
sprue  cutter  is  entered  into  the  top  die  until  it  is  flush  with 
the  working  surface,  and  the  metal  is  forced  through  the  sprue 
hole  into  the  bottom  die;  then  the  sprue  cutter  is  forced 
through  the  bottom  die,  cutting  off  the  sprue,  which  passes 
out  through  the  tapered  sprue  hole  in  the  bottom  die,  thus 
leaving  the  casting  in  tlie  mold  free  to  be  ejected  when  the 
mold  is  separated. 

Union  Hill,  N.  J.  G.  I.  Johnson 


Fig.  1,     Diagrammatical    View    showing 
Arrangement    of    Mold  for  Die   Casting 


PROVING  MULTIPLICATION  AND  DIVISION 
CALCULATIONS 

The  following  is  a  very  simple  method  of  proving  multi- 
plication and  division  calculations  which  has  proved  ex- 
tremely valuable  to  me  in  the  course  of  my  work,  and  should 
be  equally  so  to  readers  of  Machinery  who  have  accurate 
figuring  to  do. 

For  multiplication,  proceed  as  follows:  First  add  the 
figures  of  the  multiplicand,  and  if  the  sum  is  more  than  one 
figure,  add  again  as  many  times  as  necessary  to  reduce  the 
sum  to  one  figure.  Next,  treat  the  multiplier  and  result  sep- 
arately in  the  same  manner.  Now  multiply  the  two  figures 
representing  the  multiplicand  and  multiplier,  and  reduce  the 
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Fig.    2.     Core-pin  Plate,  Top  Die  and  Bottom  Die  for  Die-casting  Mold 


length  of  movement  required  to  withdraw  the  core-pins,  plus 
the  distance  necessary  for  ejector-pins  of  sufficient  length  to 
lift  the  completed  casting  clear  of  the  die.  The  core-pins  have 
a  downward  movement,  whereas  the  ejector-pins  move  up- 
ward, but  both  operating  levers  work  in  an  upward  direction. 
The  core-pin  plate  is  usually  located  next  to  the  top  die,  and 
the  core-pins  should  pass  through  the  top  die  (in  the  proper 
location  to  form  the  required  holes  in  the  casting)  and  into 
the  bottom  die  about  l^  inch. 

The  ejector-pin  plate  D,  Fig.  1,  is  placed  under  the  core-pin 
plate  and  it  is  guided  by  the  ejector-pins  which  pass  through 
the  top  die.  These  pins  are  prevented  from  coming  below  the 
surface  of  the  top  die  by  means  of  four  screws  and  check  nuts, 
similar  to  the  arrangement  shown   for  the  core-pin  plate  0. 


result  to  one  figure.  If  the  calculation  is  correct,  this  figure 
and  that  representing  the  result  of  the  calculation  will  be 
the  same. 

For  division,  find  the  sums  separately  each  in  one  figure, 
of  the  divisor,  dividend,  quotient,  and  remainder  if  any.  Next 
multiply  the  sums  of  the  divisor  and  quotient,  reducing  the 
result  to  one  figure.  Now  add  the  remainder,  if  any,  to  this 
result,  and  reduce  the  sum  to  one  figure.  If  the  division  is 
correct,  this  figure  will  be  the  same  as  the  one  representing 
the  dividend. 

While  at  first  sight  this  method  may  seem  a  trifle  long 
and  complicated,  it  is  all  mental  work,  and  therefore  can  be 
done  very  quickly,  which  a  trial  will  soon  prove. 

Montreal,    Canada.  Oscar   W.    Miess 
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SPIRAL  PERFORATING 
I  have  read  a  number  of  articles  in  Maciiinehy  describing 
methods  of  perforating,  but  they  all  pertain  to  producing  holes 
in  straight  lines.  We  recently  had  to  perforate  a  number  of 
shells  of  the  type  shown  in  P'ig.  1  which  have  four  holes 
pierced  on  a  spiral  at  four  different  places  on  the  shell. 
After  trying  various  metliods,  the  die  illustrated  in  Fig.  2  was 
linally  designed  and  proved  very  satisfactory  for  handling  the 

work.  It  will  be  seen 
that  the  tool  consists 
of  a  die-holder  A, 
which  is  carried  by 
the  die  bed  B.  This 
(lie-holder  is  counter- 
bored  to  receive  the 
mandrel  U  and  cam 
J>,     which     controls 

Fig.   1.     The    Shell    to    be    perforated  the  movement  of   tllC 

shell  to  obtain  the  desired  location  for  the  holes.  An  index 
ratchet  A'  is  keyed  to  the  left-hand  end  of  the  man- 
drel and  held  in  position  by  a  nut  F  which  holds  it 
against  the  die  bed.  This  ratchet  is  operated  by  a  pawl 
carried  by  the  ram  of  the  press.  In  order  to  take  up  any 
backlash  and  secure  accurate  indexing,  a  spring  pin  O  is  pro- 
vided.    This  pin   enters  counterbored   holes   in   the   ratchet, 


previously  described,  one  hole  being  pierced  at  each  station. 
After  the  four  holes  on  one  spiral  have  been  pierced  and 
the  ratchet  starts  to  index  for  the  next  hole,  the  pin  .1/  slips 
over  the  point  of  the  cam  and  the  tension  of  the  spring  .V 
then  returns  the  cam  and  the  work  to  the  extreme  left  where 
the  cam  is  engaged  by  the  next  one  of  the  pins  M.  This  pro- 
cess is  repeated  four  times  to  complete  piercing  the  holes  on 
the  four  spirals  in  the  shell.  The  longitudinal  movement  of 
the  shell  is  limited  by  tin'  pin  />  which  fits  in  a  slot  in  the 
shaft  K.  C.   G. 


Fig.  2.     Type  of  Die  used  for  the  Spiral  Perforating   Operation 

which  are  properly  spaced  to  locate  the  holes  in  the  desired 
positions  in  the  shell;  when  the  ratchet  is  moved  on  to  the 
next  station,  the  pin  is  forced  back  into  the  die  bed  and  then 
enters  the  next  hole  in  the  ratchet. 

The  piercing  die  H  is  driven  into  the  die-holder  and  the 
piercings  are  held  inside  the  drum  until  all  of  the  holes  have 
been  punched,  by  means  of  a  trap  door  /.    The  shell  is  held  in 


HAND   KNURLING   TOOLS 

The  tools  illustrated  in  Figs.  1  and  1'  will  be  found  handy 
for  knurling  small  stock  in  the  lathe,  when  the  ordinary 
knurling  tool  cannot  be  used  on  account  of  the  spring  of  the 
work. 


Fig.  3.     Cam    used    on    Spiral    Perforating   Die 

position  by  means  of  the  nut  J  carried  at  the  right-hand  end 
of  the  shaft  K.  It  will  be  evident  from  the  illustration  that 
the  cam  D  which  controls  the  movement  of  the  shell  is  secured 
to  the  shaft  A'  by  means  of  a  key  and  pin.  Four  pins  M  ex- 
tend into  the  bore  of  the  die-holder  and  these  pins  are  engaged 
successively  by  the  cam  D.  The  left-hand  hole  of  a  series  is 
first  pierced;  the  ratchet  then  rotates  the  shell  and  the  action 
of  the  cam  moves  it  to  the  right.     The  indexing  is  effected  as 


Tig.    1.     Hand   Knurling  Tool  for  use   on  Slender   Parts 


To  use  the  tool  in  Fig.  1,  the  bars  A  are  adjusted  by  scn.w  IS, 
to  come  parallel  to  each  other  when  the  knurls  are  in  contact 
with  the  work,  and  the  pressure  is  applied  by  tightening  screw 
C.  The  tool  shown  in  Fig.  2  is  a  novelty,  but  is  very  cheap 
and  useful.  The  body  A  is  a  cheap  pair  of  six-inch  pliers 
having  soft  jaws  which  are  milled  for  the  knurls.  A  pair  of 
pliers  with  parallel  opening  jaws  are  the  best  for  this  purpose. 


Hand  Knurling  Tool  made   from   Pliers 


although  the  common  pliers  work  very  well.  The  illustration 
is  self-explanatory.  The  pressure  for  knurling  is  produced 
by  the  thumb-screw  B. 

New   Britain,   Conn.  W.   C.    Bi;rz 


OVERHEAD  SAFETY  SUGGESTIONS 

In  the  average  shop,  nearly  50  per  cent  of  the  belt  shifter 
handles  are  located  out  of  the  operator's  reach  when  he  is 
in  the  working  position.  The  danger  of  having  a  shifter 
handle  out  of  reach  of  the  operator  is  evident,  and  when 
such  a  condition  exists,  some  method  should  be  provided 
whereby  the  operator  can  control  the  machine  from  the 
working  position.  Similarly,  machines  such  as  disk  grinders, 
that  have  two  working  sides,  should  be  equipped  with  double 
shifter    handles    or    an    extension    should    be    placnl    on    the 
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l<"i'l)ni;ii-.v,    11)11 


siiiKli'    luiiuUf.      All    cxainplr   of   lliis    Uiiid    is    ilhislr;i(((l    ii(    .1 
ill  (lie  uri'onipaii.viiiK  illiislnitioii. 

Wlii'ii  a  belt  1)11  an  ovcrlicad  pulley  docs  not  run  piopirly, 
owinK  to  its  luivinK  become  strc'tcluMl  on  one  side  so  tlial  il 
slips  olT  easily,  or  Iroiu  any  other  cause,  it  is  coninion  iirae 
tico  to  drive  a  pointed  rod  ]i  into  the  beam  on  the  side  of  the 
pulley  where  the  belt  has  a  tendency  to  run  off.  Should 
this  rod  work  loose  and  fall  to  the  floor,  it  Is  more  than 
liUely  Id  injure  someone  passing  underneath  it.  In  every 
case  wlicre  it  is  required  to  keep  a  belt  from  slipping  oft  a 
pulley   in   this  way,  a   forged  bracket  should  be  made   and 


Safety    Sngg-estions    for    Belt-sliifters,    Belt-Guides    and    Drip-cups 

screwed  onto  the  beam  as  shown  at  ('.  Such  a  method  is 
but  a  makeshift  at  best,  but  where  a  bracket  of  this  kind  is 
screwed  into  place  it  cannot  work  loose. 

Accidents  from  falling  drip-cups  occur  from  time  to  time. 
There  are  few  Instances,  however,  in  which  any  provision  is 
made  for  securing  drip-cups  to  the  hangers,  in  order  to  pre- 
vent them  from  falling  in  case  they  become  unscrewed  due 
to  the  vibration  of  the  shafting.  To  provide  for  the  safety 
of  those  working  under  the  shafting  in  shops,  all  drip-cups 
should  be  periodically  inspected,  and  they  should  be  fastened 
in  such  a  way  that  they  can  be  unscrewed  in  order  to  enable 
the  oil  to  be  emptied  from  them  while  they  are  still  at- 
tached to  the  hanger.  The  right-hana  illustration  at  D 
shows  what  happens  when  a  cup  becomes  unscrewed  or  slips 
out  of  the  workman's  hand  while  he  is  attending  to  it.  It 
will  be  seen  that  the  drip-cup  is  secured  to  the  hanger  by  a 
chain  so  that  it  cannot  fall.  Provision  should  also  be  made 
for  the  oiler  or  attendant  to  hang  his  pail  on  the  hanger 
while  attending  to  his  work.  The  hook  that  holds  the  chain 
to  the  hanger  could  be  utilized  for  this  purpose,  the  idea 
being  clearly  shown  in  the  Illustration.  Such  an  arrange- 
ment gives  the  oiler  the  free  use  of  both  hands  when  attend- 
ing to  the  drip-cups. 

Hartford,  Conn.  James  E.  Cooley 


REMOVING   A   BROKEN   TAP 

Of  all  the  numerous  ideas  which  have  been  applied  in  re- 
moving a  broken  tap,  the  use  of  a  mixture  of  sulphuric  and 
muriatic  acid  seems  to  be  one  of  the  best.  In  using  this 
method,  the  first  step  is  to  clean  all  grease  and  other  foreign 
matter  from  the  hole,  using  either  gasoline  or  heat  for  this 
purpose.  Then  apply  the  acid,  a  few  drops  at  a  time;  in 
doing  this,  particular  care  must  be  taken  if  the  tap  is  bot- 
tomed in  the  hole.  The  acid  cuts  both  ways,  reducing  the 
size  of  the  tap  and  enlarging  the  size  of  the  thread,  and  after 
a  short  time  the  tap  can  be  easily  backed  out  with  an  ex- 
tractor or  an  ordinary  pair  of  pliers.  After  the  acid  has  been 
applied,  a  constant  pressure  should  be  maintained  on  the  tap 
in  order  to  back  it  out  as  soon  as  possible.  The  hole  is  then 
washed  out  with  water  to  prevent  the  metal  being  attacked 
any  more  than  is  absolutely  necessary.  The  use  of  a  little 
white  chalk  or  alkali  in  the  water  is  beneficial,  as  it  tends  to 
neutralize  the  acid  and  stop  all  further  action.  The  applica- 
tion of  heat  will  accelerate  the  rate  at  which  the  acid  works. 
The  idea  is  to  cut  a  chip  which  is  formed  by  the  teeth  of  the 


lap.      or  course   wlierc   Ihe   laj)   is   hollomcil   liard,   a   clearauco 

lias    Id    he   lalen    away    by    tlie   acid,    as    previously    described. 

I';iie,    I 'a,  A.    N.    Ha.m.mo.M) 

HACKSTAND   FOR   AUTOMATIC   SCREW 
MACHINE 

'I'lie  l)ael<staiid  liead  for  an  automatic  screw  machine, 
shown  ill  the  aeeompanyiiig  illustration,  was  designed  to 
(eliminate  tlu^  noise  caused  by  bars  of  stock  rattling  around 
in  the  ordinary  stylo  of  hackstand.  This  improved  back- 
stand  head  consists  of  a  cast-iron  housing  A  in  which  a 
steel  bushing  li  is  held  in  place  by  a  retaining  pin  C  in  such 
a  manner  that  the  bushing  is  free  to  rotate.  The  center 
line  of  the  retaining  pin  is  in  line  with  the  outside  of  the 
bushing,  thus  allowing  half  of  the  pin  to  enter  a  groove  In 
the  bushing  and  hold  it  in  place.  The  groove  is  of  such  a 
size  that  the  pin  fits  freely  in  It.  The  bushing  is  recessed 
on  the  inside  to  accommodate  a  piece  of  double  thick  leather 
belting  J)  which  is  fastened  to  the  hushing  by  brass  rivets 
E  with  countersunk  heads.  The  grip  of  the  leather  on  the 
bar  stock  causes  the  bushing  to  rotate,  thus  distributing  any 
wear  which  may  occur.  Bushings  of  this  style  are  made  in 
three  sizes  suitable  for  different  diameters  of  stock. 

Three  heads  of  the  type  illustrated  make  up  a  complete 
hackstand,  thus  supporting  the  stock  at  three  points  and 
preventing  any  "whipping"  action  on  account  of  the 
short    distance    between    the    heads,    which    is    about    thirty 
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One    of   the   Heads   used   on   the   Noiseless   Hackstand   for   an   Automatic 
Screw  Machine 

inches.  We  Iiave  liad  a  stand  of  this  type  in  use  for  several 
months  and  have  found  it  entirely  satisfactory.  The  stock 
handled  by  this  particular  machine  varies  from  1  to  2  inches 
In  diameter  by  12  feet  in  length.  At  present,  we  are  plan- 
ning to  put  the  same  style  of  hackstand  on  otlier  machines 
which  we  are  using. 

Chicago,  111.  R.  W.  Ui.i.xrANN 

*     *     * 

A  new  soft  solder  which  is  said  to  possess  superior  proper- 
ties and  to  be  less  costly  than  ordinary  lead-tin  solder  con- 
tains approximately  41.5  per  cent  tin,  2  per  cent  antimony,  and 
0.02  per  cent  phosphorus,  with  the  remainder  lead- 
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INGENIOUS  MEANS  AND  SHORT  CUTS  FOR  SAVING  LABOR  AND  MATERIALS 


TOOLMAKER'S  SQUARE 

Small  sfiuares  or  angle  gages  of  the  kind  used  by  toolmakers 
when  filing  out  a  blanking  or  piercing  die  will  be  found  much 
more  useful  if  a  flat  piece  of  steel  is  soldered  onto  the  inside 
of  the  stock.  This  piece  of  steel  is  brought  exactly  square 
ivitli  the  blade,  the  arrangement  bring  clearly  shown  in  the 


fact  that  it  shows  at  a  glance  the  relative  values  of  fractions 
of  an  inch  and  the  corresponding  decimal  equivalents. 
Meadville,  Pa.  C.  H.  Fabis 


Useful   Attachment   for   a   Toolmaker's   Square 

accompanying  illustration.  It  will  be  evident  tliat  such  a 
square  can  be  used  to  advantage  when  making  a  narrow  die 
which  will  only  take  the  blade  of  the  square  edgewise.  In 
addition  to  this  application,  a  square  fitted  up  in  this  way 
will  be  found  useful  for  many  other  toolmaking  operations. 
Meriden,  Conn.  James  Galli.mouk 


ADJUSTABLE  DRAFTING-ROOM  LIGHT 
A  serviceable  form  of  adjustable  lamp  bracket  for  use  in  the 
drafting-room  is  illustrated  herewith.  This  bracket  is  de- 
signed to  be  attached  to  the  wall  or  to  a  window  casing  and 
may  be  used  directly  in  front  or  to  one  side  of  the  drawing 
board.  Referring  to  the  illustration,  it  will  be  seen  that  the 
bracket  is  made  entirely  of  pipe  and  pipe  fittings,  the  pipe 
being  cut  to  the  reciuired  lengths  and  threaded  at  one  end  only. 
Horizontal  adjustment  is  secured  by  slipping  the  pipe  A  in  or 
out  of  the  pipe  B,  and  vertical  adjustment  is  obtained  by  rais- 
ing the  pipe  C  in  pipe  I).  The  overhang  of  the  bracket  will 
clamp  the  pipe  C  sufficiently  to  hold  it  at  the  desired  height 
without  tlie  aid  of  a  thumb-screw  or  other  binding  device.  Any 
angular  adjustment  may  be  obtained  by  swinging  the  pipe  C 
in  pipe  i>. 

In  making  the  parts,  a  drill  is  run  through  the  71 -inch  tee  E 
in  order  to  remove  the  threads  so  that  it  will  slip  over  the 


SCALE  OP  FRACTIONS   AND   DECIMAL 
EQUIVALENTS 

Of  the  numerous  tables  that  a  draftsman  has  to  have  for 
constant  reference,  one  of  those  most  frequently  used  is  a  table 
of  fractions  and  decimal  equivalents-  Tables  of  this  kind 
have  been  prepared  in  many  different  forms,  the  aim  being 
to  produce  a  form  that  will  give  the  results  in  the  quickest 
and  easiest  way.  The  accompanying  illustration  shows  a 
diagram  of  fractions  of  an  inch  and  corresponding  decimal 
equivalents  which  takes  the  place  of  tables  and  is,  in  the 
writer's  opinion,  more  convenient  for  many  classes  of  work 
than  an  ordinary  table  would  be.  Such  a  diagram  can  be 
easily  constructed  by  any  draftsman,  a  pair  of  bow-dividers 
used  with  ordinary  care  enabling  it  to  be  laid  out  within  the 
required  limits  of  accuracy.    Most  of  the  calculations  made  by 


Adjustable    Bracket    for    Electric    Light 

end  of  the  %-inch  pipe  D.  This  tee  is  only  used  as  a  brace 
and  when  it  is  screwed  onto  the  -yt-inch  nipple,  the  pipe  D  is 
held  in  a  vertical  position.  The  %-inch  pipe  C  slips  Into  the 
pipe  D  which  is  made  of  double  strength  pipe  in  order  to  give 
a  tighter  fit.  The  %-inch  pipe  A  slips  into  the  %-inch  pipe  B. 
A  hole  is  drilled  in  the  pipe  A  close  to  the  elbow  to  receive 
the  lamp  cord  F  which  passes  down  through  the  elbow  and 
nipple  G  to  the  lamp  socket.  The  lamp  socket  screws  directly 
onto  the  nipple.     It  is  evident  that  the  bracket  is  secured  to 
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DECIMAL  EQUIVALENTS 

Diagram    of    Decimal    Equivalents,    giving    Exact    Values    of    Second    and  Approximations  of  Third  Decimal  Place 


a  draftsman  do  not  involve  the  use  of  fractions  smaller  than 
1/64  inch  and  as  0.01,  or  the  second  decimal  place  is  smaller 
than  a  sixty-fourth,  it  is  useless  to  use  a  smaller  decimal. 
Regardless  of  this  fact,  many  tables  of  decimal  equivalents 
for  fractions  up  to  1/64  inch  are  carried  out  to  the  fourth, 
fifth  and  even  sixth  decimal  place. 

The  accompanying  diagram  gives  the  decimal  equivalent 
of  sixty-fourths  of  an  inch  to  the  second  decimal  place  direct, 
and  when  desired  the  third  decimal  point  can  be  readily 
<'stimated.    The  great  convenience  of  this  diagram  lies  in  the 


the  wall  by  means  of  screws  fitting  into  the  flanges  H.  Dimen- 
sions have  been  omitted  from  the  illustration,  as  the  bracket 
will  naturally  be  made  of  different  sizes  to  meet  the  require- 
ments of  individual  cases. 

Three  Rivers,  Mich.  C.  Don   McKim 

*     *     * 

Don't,  when  a  drill  gets  stuck  in  a  jig,  lower  the  table  and 
try  to  drive  the  jig  down  while  it  hangs  on  the  drill;  knock  the 
drill  out  of  the  spindle  and  remove  it  from  the  jig  by  attach- 
ing a  dog  to  it. 
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HOW  AND  WHY 


QUESTIONS  ON  PRACTICAL.  SUBJECTS  OF  GENERAL.  INTEREST 


DRAWING  BRASS  TUBING   ON  STEEL  RODS 

Answered  by  C.  Fred  Uiirhain,  Ohicnuo,  111. 

Ill  answer  to  the  (|ucry  by  G.  W.  A.  in  the  November  iiuinbcr 
of  Maciii.nkkv,  reKiiriUnK  drawing  brass  tubing  onto  steel  rods, 
I  would  suggest  tliat  instead  of  drawing  or  rolling  the  tubing 
onto  the  rod,  the  following  method  would  give  more  satisfac- 
tory results.  Uougli-cut  the  rociuired  lengtli  of  rod  in  a  lathe 
without  lubricating  the  tool,  so  that  the  rod  will  be  perfectly 
clean  but  not  smooth.  Then  heat  the  rod  and  cast  brass  around 
it  without  using  a  flux.  After  the  brass  lias  cooled,  set  the 
work  up  in  a  lathe  and  turn  it  down  to  the  required  size.  Tlie 
rod  should  be  heated  to  about  the  same  temperature  as  the 
molten  brass,  but  neither  the  rod  nor  the  brass  should  be 
hotter  than  is  necessary  to  let  the  brass  run  freely.  The  rod 
should  be  heated  immediately  before  the  casting  operation 
and  should  not  be  held  at  a  high  temperature  any  longer  than 
necessary. 


busliiiiKs  is  00(11  inch  plus  an  additional  0.001  inch  for  every 
ineh  (liaiiieler  of  the  journal.  For  example,  a  flve-iiieh  Ijear- 
iiiK  should  liave  a  clearance  of  0.006  inch. 


PERMANENT  SET  OP  CAST  IRON 

P.  A.  L. — I  am  repairing  air  cylinders  used  for  opening  and 
closing  the  doors  of  elevated  cars.  Cast-iron  spreaders  are 
used  to  hold  the  leather  packing  rings  out  against  the  cylin- 
der. I  liave  found  a  number  of  these  cast-iron  spreaders 
collapsed  after  being  several  months  in  use,  which  indicates 
that  cast  iron  can  take  a  permanent  set.  My  foreman  says 
that  there  is  no  such  thing  as  a  permanent  set  to  cast  iron. 

A. — Cast  iron  will  undoubtedly  take  a  slight  permanent 
set.  The  softer  the  iron  the  greater  the  amount  of  set  it  will 
take.  This  is  shown  by  common  experience  with  piston  rings, 
especially  when  made  of  soft  cast  iron.  Often  piston  rings 
will  be  found  in  a  collapsed  state,  being  smaller  than  the 
cylinder  bore  by  an  amount  considerably  greater  than  tliat 
due  to  wear.  A  common  expedient  is  to  peen  the  inside  of 
the  rings,  thus  giving  tlie  rings  a  permanent  set  and  en- 
larging the  diameter  sufficiently  to  fill  the  cylinder  bore. 

CHANGE  OF  LUMEN  METAL  BUSHINGS 
ASSEMBLED  BY  PRESSURE 

H.  K. — About  sixteen  months  ago  I  finished  a  stock  order 
for  our  company  consisting  of  a  large  number  of  steel 
shrouds  into  which  "Lumen"  metal  bushings  had  been 
pressed.  After  being  pressed  into  place  the  busliings  were 
reamed  out  to  1.5  +  0.002  inch  (1.502  inch),  to  form  a  running 
fit  on  the  shaft.  The  shafts  were  made  of  cold-rolled  steel  and 
did  not  vary  more  than  0.0005  inch  under  or  over  1.500  inch. 
The  reason  for  allowing  only  0.001  to  0.0025  inch  clearance  is 
that  the  shafts  rotated  very  little  in  the  bearings.  After 
being  carefully  inspected  the  parts  were  boxed  and  placed  in 
tlie  storehouse  ready  for  use.  A  few  weeks  after,  we  liad  oc- 
casion to  send  a  number  of  these  parts  to  a  contract  job,  and 
tlie  construction  men  found  on  opening  tlie  boxes  that  the 
shafts  would  not  enter  tlie  reamed  holes  in  the  bushings.  On 
inspection  we  found  that  a  plug  gage  1.495  inch  would  not 
enter  the  holes.     What  was  the  cause  of  the  trouble? 

Ana-wered  by  Bierbaum-DoUar,  Inc.,  consulting  engineers,  Lumen 
Bearing  Co.,  Buffalo,  N.  Y. 

It  would  be  difficult  to  make  an  experiment  that  would  show 
more  characteristically  a  peculiar  physical  property  of 
"Lumen"  metal,  an  alloy  having  a  compressive  strength  of 
70,000  to  80,000  pounds  per  square  inch.  That  it  should  flow 
under  pressure  as  mucli  as  indicated  in  the  foregoing  experi- 
ence will  seem  rather  strange  to  anyone  who  has  had  oc- 
casion to  observe  it  for  the  first  time,  but  tliat  it  does  act  in 
this  way  is  well  attested  by  our  experience.  One  of  tlie  most 
difficult  problems  we  encountered  in  the  early  history  of  the 
"Lumen"  business  was  that  we  could  not  give  satisfactory 
bushing  service.  But  after  experimenting  and  noting  tlie 
experience  of  large  users  we  arrived  at  the  conclusion  that 
"Lumen"  bushings  must  never  be  forced  into  a  bearing — in 
other  words,  made  a  forced  fit.  We  recommend  that  all  bush- 
ings be  made  a  loose  fit,  or  so  they  can  be  driven  into  place 
with  a  light  pine  wood  block.  Set-screws  should  be  provided 
to  hold  the  bushing  in  place.  These  set-screws  should  not 
bottom  against  the  bushing,  but  should  fit  in  holes  drilled 
deeper  in  the  bushing  than  the  length  of  the  projecting  end 
of  the  set-screw.     Our  rule  for  journal  clearance  in  "Lumen" 


TRADES  WAGES  IN  NEW  YORK  CITY 
]'\    1).   J.     What  are   tlu^  prevailing  rates  of   wages   for   the 
building  trades,  mechanics,  etc.,  of  New  York  City? 

A. — The  building  trades  wages  per  day  for  1914  as  specified 
by   the  liiiited   Board  of  Business  Agents,  New  York,  are  as 
follows: 
Asbestos    workers,    boiler    fetters,    pipe    coverers,    in- 
sulators      .$4.75 

Asbestos  workers'   helpers 3.00 

Blue  stone  cutters,  flaggers,  bridge  and  curb  setters.  .  .  .  4.50 

Blue  stone  cutters'  helpers 3.00 

Boilermakers  and  iron  ship  builders 5.00 

Boilermakers'  helpers    3.50 

Bricklayers    6.00 

Bricklayers'   helpers    3.00 

Carpenters  and  framers 5.00 

Cabinet  makers  5.00 

Cement  and  concrete  masons 5.00 

Cement,  concrete  and  asphalt  laborers 3.00 

Derrickmen  and  riggers 4.00 

Decorators  and  gilders 4.50 

Decorative  art  glass  workers 5.00 

Elevator  constructors    5.28 

Elevator  constructors'  helpers 3.40 

Electrical   workers    4.80 

Electricians'  helpers  2.20 

Electrical  fixture  workers    4.80 

Engineers,   portable   hoisting,   etc.,   $30.25   weekly;    by 

the  day   6.00 

Engineers  on  boilers,  pumps  or  pile  driving  machines, 

per  week    30.00 

Engineers,  stationary  4.50 

Framers 5.00 

Granite  cutters,  $5.00  yard;   bridge 5.50 

House  shorers,  movers  and  sheath  pilers 3.75 

House  shorers'  helpers 2.65 

Housesmiths   and   bridgemen    5.00 

Ironworkers    5.00 

Ironworkers'   helpers    3.50 

Ironworkers'  apprentices 3.00 

Metallic  lathers    5.00 

Marble  cutters   and   setters 5.50 

Marble  carvers    6.00 

Marble    polishers    4.40 

Marble  sawyers    4.65 

Marble  bed  rubbers  4.90 

Marble    cutters'    helpers,    $3.25;     rigging    and    crane 

operators   3.75 

Mosaic  workers  4.50 

Mosaic  workers'  helpers 3.00 

Machine  stone  workers   4.00 

Machinists  of  all  description  5.0O 

Plate  and  sheet  glass  glaziers 3.50 

Plasterers,  plain  and  ornamental  5.50 

Plasterer  modelers,  per  week $30.00  to  100.00 

Plasterers'  laborers  3.25 

Plumbers  and  gas   fitters 5.50 

Painters    4.00 

Painter-decorator,    painter-striper,    painter-gilder 4.50 

Painter-letterer,   painter-grainer,   painter-varnisher . .  .  .  4.50 

Riggers  on  machinery,  dynamos,  boilers,  etc 4.00 

Roofers,  tar,  felt,  composition,  damp  and  waterproofers  4.25 

Rockmen    2.50 

Rock  drillers  and  tool  sharpeners,  open  work,  $3.68; 

tunnel    3.75 

Sheet  metal   workers,   coppersmiths,   tinsmiths,   metal 

roofers    5.00 

Slate  and  tile  roofers  5.00 

Steam,  hot  water  and  general  pipe  fitters 5.50 

Steam  fitters'  helpers    3.00 

Tile  layers    5.50 

Tile  layers'  helpers    3.25 

Tunnel  and  subway  constructors  3.75 

Upholsterers  of  all  description 4.50 

Varnishers   4.00 

Wood  lathers  on  new  work,  $3.50  per  M;   overhauling 

jobs  5.00 

Foremen's  wages  range  from  fifty  cents  to  a  dollar  a  day 
more  tlian  the  schedule.  All  legal  holidays  and  Sundays  are 
figured  at  double  time. 

*     *     * 

During  1913  approximately  30,000  applications  for  patents 
were  made  in  the  United  Kingdom,  500  relating  to  aeronautics. 
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MACHINING  A   TRIPLE   STAGGERED 
TOOTH  GEAR 

A  steel  gear  that  Is  very  unusual  and  probably  the  largest 
of  its  kind  ever  built  was  shipped  recently  by  the  Mesta 
Machine  Co.  of  Pittsburg,  to  the  Inland  Steel  Co.,  Chicago, 
and  will  be  used  for  driving  a  sheet  mill.     Ry  tlie  use  of  this 


the  gear  were  bolted  together  and  the  separate  rims  fastened 
to  the  central  part  by  bolts  extending  through  the  casting. 
On  account  of  the  axial  motion  to  which  the  gear  is  sub- 
jected, it  was  necessary  to  use  a  spur  gear.  Herringbone  gears 
were  not  considered  because  of  the  unequal  pressures  that 
would  be  exerted  on  the  sides  of  the  tooth  faces.  The  gears 
have  a  peripheral  speed  of  2000  feet  per  minute.     Because  of 


Fig.    1.     Large    Gear   built   by   the   Mesta   Machine 
Co. — Diameter,    22    feet    8    inches;    Circular 
Pitch,  S'/a   inches;   Face  Width,  38   inches 


Fig.   2.     Large   Gear  and  Special  Planer  used  for  cutting  the  Teeth — 
Outer    Sections    of    Rim    were    shifted    after    Teeth  were   cut 
to   stagger    the    Teeth    as    shown    in    Fig.    1 


gear  and  its  mating  pinion,  a  single-stage  speed  reduction  is 
obtained  from  the  motor  to  the  mill.  The  accompanying  il- 
lustration Fig.  1  shows  this  gear  in  the  company's  works  at 
West  Homestead,  Pa.  The  diameter  of  the  gear  is  22  feet,  8 
inches,  the  face  width  38  inches,  and  the  circular  pitch  SVl. 
inches.  The  mating  pinion  is  2  feet  11  inches  in  diameter. 
There  are  154  teeth  in  the  gear  and  20  teeth  in  the  pinion. 


this  high  speed  the  teeth  were  not  only  staggered,  but  very 
carefully  cut,  and  the  drive  arranged  to  run  in  an  oil  bath. 
The  method  of  machining  the  gears  is  very  interesting. 
All  the  teeth  were  cut  on  a  planer  (shown  in  Fig.  2)  de- 
signed and  built  by  the  Mesta  Machine  Co.  For  such  large 
work,  crank-operated  tools  were  found  too  yielding  and,  conse- 
quently, a  special  planer  was  built.     The  tool  of  this  planer 


UJ 
o 
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DETAIL  OF  GEAR  RIM  JOINT 


Fig.    3.     Large   Triple   Staggered   Tooth 

The  design  varies  from  ordinary  practice,  the  teeth  being 
staggered,  as  the  illustration  shows.  The  gear  is  built  up  of 
si.K  parts.  The  gear  center,  including  the  arms,  etc.,  carries 
the  central  rim  in  which  the  central  row  of  teeth  are  cut. 
The  outer  rows  are  cut  in  separate  rims  that  do  not  form 
•an  integral  part  of  the  central   casting.     The  two  halves  of 


Gear   made  by    the   Mesta    Machine    Co. 

is  driven  directly  by  a  heavy  lead-screw,  which,  in  turn,  is 
operated  by  a  variable  speed  reversing  motor.  Starting  with 
the  rough  casting,  the  operation  of  machining  this  gear  will 
be  described.  After  annealing  the  casting,  the  joints  at  the 
hub  and  rim  of  the  central  part  of  the  gear  were  planed. 
These  joints  were  then   drilled,  reamed   and  the  two  halves 
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<)!'   Ilu Html   spc'tlon  bolted   toRcthcr.     'riic   wiicil    was   (licii 

plaii'd  ill  tlu"  pit  liitlic  and  tlio  Koai*  cciilcr  was  tmiii'd  down 
to  the  correct  dlaiiu'tcr:  the  surlacc  or  liltiiiK  for  the  rim 
soginonts  was  also  ina(liiiic<l.  Tlu'  main  gear  was  then  re- 
niovod  from  the  lathe  and  the  rim  seKnienls  machined.  Lurs 
wer(>  cast  on  these  segments  to  aid  in  lioldinR  the  work  onto 
the  I'aceplato.  After  bolting  a  segment  onto  tlie  faceplate,  one 
side  was  turned;  it  was  tlien  reversed,  llie  other  .side  ma- 
chined and  the  segment  turned  to  th(>  reiiuired  diameter. 
The  surface  of  the  segment  that  was  to  rest  on  Hk;  main 
gear  was  also  machined  at  tliis  time. 

Tlio  rims  were  next  bolted  securely  to  the  main  gear  center 
with  all  the  rough  teeth  in  alignment  across  the  face  of  the 
gear,  as  shown  in  Pig.  2.  The  teeth  were  then  planed  through 
the  center  and  side  sections  at  the  same  time.  The  final  cut 
was  taken  without  removing  the  tool  during  the  entire  opera- 
tion of  cutting. 

The  method  of  machining  the  mating  pinion  was,  in  a  way, 
similar  to  that  employed  for  the  large  gear.  After  the  teeth 
were  cut  the  bolts  were  taken  out  and  the  two  side  sections 
shifted  around  tlie  center  section  to  give  the  proper  stagger 
to  the  teeth.  This  was  done  by  using  an  indicating  micrometer 
so  that  the  slightest  variation  from  the  required  dimensions 
could  be  detected.  After  the  teeth  of  the  pinion  were  stag- 
gered, the  teeth  of  the  large  gear  were  set  to  match  those 
of  the  pinion.  Holes  were  then  drilled  through  both  outer 
rims  and  the  center  of  the  gear,  and  after  these  holes  were 
reamed,  machined  bolts  were  inserted.  The  gear  was  then 
taken  apart  and  shipped.  Inasmuch  as  the  gear  is  built  up 
of  six  parts  which  are  fitted  together  at  the  plant  with 
machined  bolts,  its  installation  will  be  very  simple  and  it 
will  not  be  necessary  to  disturb  the  machinery  already 
installed.  ...     ^^     ^ 

THE   PARIS   AEROPLANE  EXPOSITION 

The  Fourth  International  Exhibition  of  Aerial  ijocomo- 
tion,  which  was  lield  in  Paris  last  December,  indicated  the 
keen  interest  tliat  is  taken  in  all  matters  pertaining  to  avia- 
tion. Tlie  exhibition  showed  clearly  tliat  the  aeroplane  has 
reached  fixed  and  definite  types.  Its  development  in  this  re- 
spect is  similar  to  that  of  the  automobile.  There  were  no 
longer  displayed  the  startling  novelties  and  innovations  seen 
in  the  earlier  exhibitions-  The  monoplanes  were  exception- 
ally prominent,  and  most  of  them  were  provided  with  an  en- 
closure or  metallic  hood  for  the  motor  and  pilot,  affording  pro- 
tection from  wind  and  storm,  and,  in  military  machines,  from 
bullets  fired  from  beneath.  All  parts  of  the  machine — motor, 
wings  and  maneuvering  apparatus — were  stronger  and  more 
durable  than  in  the  past.  The  most  marked  improvements 
that  have  been  made  are  almost  exclusively  in  tlie  direction 
of  stability  and  safety  from  breakages  and  failure  of  parts. 
Experience  has  also  taught  that  with  a  powerful  and  trust- 
worthy motor  the  great  spread  of  wing  which  was  formerly 
thought  essential  is  not  necessary.  Great  improvements  have 
been  made  in  motors  and  the  best  of  those  exhibited  have 
really  attained  a  standard  of  reliability  very  near  perfection. 
These  motors  have  made  possible  the  long  continued  flights 
without  descents  which  have  marked  the  past  year  and  which 
were  considered  impossible  only  two  years  ago,  the  record 
being  a  continuous  flight  of  over  500  miles  in  somewliat  more 
than  eight  hours. 

There  was  an  interesting  and  large  display  of  hydro-aero- 
planes. The  majority  of  these,  as  well  as  of  the  other  types 
exhibited,  were  intended  for  military  use,  many  being  pro- 
tected by  armor  and  fitted  with  quick-firing  rifles.  Besides 
the  aeroplanes,  there  was  exhibited  a  huge  military  car  for 
a  dirigible,  which  was  about  30  feet  in  length,  enclosed  In  a 
bullet-proof  armor  and  equipped  with  quick-firing  guns  and 
a  complete  wireless  telegraphy  outfit. 

The  only  important  American  exhibit  was  the  new  Curtiss 
four-passenger  hydroplane  which  is  essentially  a  motor-boat 
with  a  biplane  attached  to  it-  It  was  the  only  four-passenger 
machine  in  the  exhibition.  It  has  a  speed  record  of  sixty 
miles  an  hour  and  is  especially  adapted  to  meet  the  require- 
ments of  naval  service.  The  exhibition  was  attended  by  a 
large  number  of  military   and   naval   officers   from   all   coun- 


tries, who  studied  every  detail  of  the  latest  improvements 
with  a  view  to  the  requirements  of  their  own  army  and  navy 
service. 

*     *     * 

DIFFERENCE   IN   ACTION   OF   PLANING 
AND   MILLING   CUTTERS 

HY    H.   A,    H,    HOWAUTIl' 

Ueferc^nce  was  made  in  the  March,  lOlii,  number  to  the 
marked  difference  in  all  planer  tools  and  face  milling  cutters 
on  the  grids  of  magnetic  chucks,  (juoting  from  the  experience 
of  the  Walker  Magnetic  Chuck  &  Grinder  Co.  Mention  was 
made  of  the  tendency  of  cast  iron  to  break  out  at  the  edge  as 
the  planer  tool  passes  over  the  edge  when  it  completes  the  cut, 
whereas  witli  the  face  milling  cutter  the  tendency  to  break 
at  the  edges  of  the  grids  is  much  less  pronounced.  Let  us 
assume  that  the  planer  tool  is  ground  exactly  the  same  as  one 
of  the  inserted  blades  of  the  face  mill,  which  is  a  reason- 
able assumption  because  it  leads  us  to  look  elsewhere  for 
the  answer.  Following  are  some  differences  in  the  action  of 
the  two  tools: 

(1)  The  path  of  the  planer  tool  is  straight  while  that  of  the 
milling  cutter  is  curved;  (2)  the  planer  tool  crosses  an  edge 
at  right  angles  while  the  milling  cutter  crosses  at  an  angle 
varying  from  0  to  90  degrees;  (3)  the  planer  tool  takes  a 
heavy  cut,  usually  with  a  single  cutting  edge,  while  the 
milling  cutter  takes  a  light  cut  with  each  of  several  cutting 
edges;  (4)  the  planer  tool  lacks  the  support  or  control  of 
other  edges  cutting  at  the  same  time,  thus  it  is  free  to  jump 
forward  as  soon  as  the  resistance  ahead  of  it  is  reduced;  the 
milling  cutter  presents  several  cutting  edges  to  the  work  at 
one  time  and  hence  only  one  edge  begins  or  ends  its  cut  at 
a  time;  the  rest  of  the  cutting  edges  under  cut  are  buried  in 
the  metal,  thus  preventing  the  departing  cutter  jumping  for- 
ward; (5)  the  cutting  speed  of  the  planer  is  likely  to  be 
much  less  than  that  of  the  milling  cutter  because  of  the  dif- 
ficulty of  reversing  the  table  when  moving  at  high  speed. 
Obviously,  there  is  no  such  condition  limiting  the  speed  of 
the  milling  cutter.  (6)  The  planer  in  most  cases  when  small 
has  a  pinion,  gear  and  rack  drive  for  the  table.  The  driving 
mechanism  is  full  of  spring,  due  to  the  twisting  shafts.  The 
milling  machine  table  almost  invariably  has  a  screw  feed  for 
the  table.  The  milling  cutter  has  a  gear  drive  usually,  an  J 
this  corresponds  in  a  large  degree  with  the  gear  drive  of 
the  planer  table,  as  far  as  jumping  effect  is  concerned. 

Looking  over  the  above  comparisons,  it  seems  probable  that 
(3),  (4),  (5)  and  (6)  explain  the  difference  in  action  noted. 
The  planer  tool  is  given  a  comparatively  heavy  feed  in 
order  to  get  the  work  out  quickly.  The  result  is  that  the 
tool  jumps  forward  at  the  end  of  this  cut  and  breaks  off  a 
piece  that  extends  slightly  below  the  planed  surface.  The 
milling  cutter  takes  several  fine  chips  at  once  and  only  one 
breaks  over  the  edge  at  a  time.  Hence,  the  cutter  does  not 
jump  forward  because  it  is  supported  by  several  other  cutting 
edges.  The  screw  feed  of  the  milling  machine  table  steadies 
its  motion  and  to  a  large  degree  removes  the  tendency  to 
jump. 

NEW  SIZE  JOURNAL,  A.  S.  M.  E. 
The  Journal  of  the  American  Society  of  Mechanical  En- 
gineers has  been  enlarged  from  6  by  9  inches  to  9  by  12  inches. 
The  new  size  of  page  favors  the  presentation  of  tables,  large 
diagrams,  etc.,  and  it  will  rarely  be  necessary  to  resort  to 
inserts  and  folders,  which  are  costly  and  inconvenient  to  the 
reader.  The  transactions  of  the  society  will  not  be  bound 
and  distributed  to  the  members  hereafter.  The  numbers  of 
the  Journal  will  contain  the  complete  transactions  and  should 
be  kept  and  bound  if  the  members  wish  to  preserve  them. 

During  1913,  out  of  a  total  of  nearly  3200  passenger  cars 
ordered  for  the  railways  in  the  United  States,  2765  were  of 
steel,  171  were  steel  under-frame,  and  only  177  were  of  wood; 
the  construction  of  the  remainder  is  not  specified-  There  is 
also  a  very  marked  increase  in  the  use  of  steel-frame  box  cars. 
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THE    COMPLETE    MONTHLY    RECORD    OF    NEW   DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-WORKING   MACHINERY    AND    TOOLS 


CLEVELAND  ROTARY  TILTING  MAGAZINE 

The  rotary  typo  of  tilting  magazine,  front  and  rear  views 
of  which  are  whown  in  Figs.  1  and  3,  is  a  recent  product  of 
the  Cleveland  Automatic  Macliine  Co.,  Cleveland,  Oliio,  that 
has  heen  developed  for  use  in  connection  with  the  Cleveland 
"automatic."  This  attachment  is  used  on  second-operation 
work  arui  is  shown  producin;^  pieces  of  the  form  illustrated  in 


Fig.    1.     Front    View    of    Cleveland    Rotary    Tilting    Magazine 


Fig.  2.  These  pieces  are  produced  from  cast-iron  blanks 
and  it  is  necessary  in  this  case  to  separate  the  work  that 
is  gripped  in  the  chuck  from  the  remaining  portion.  For  this 
purpose  the  independent  cut-off  is  used.  Pieces  of  this  type 
were  produced  in  five  minutes  with  an  actual  labor  cost  of 
one-half  cent.  A  feature  of  the  attachment  is  that  a  bushing 
required  for  a  large  piece  of  work  can  be  provided  with  in- 
ternal bushings  to  adapt  it  for  holding  smaller  sized  pieces. 
Occasionally  when  the  magazine  is  used  for  some  odd  shaped 
piece   that   has   surface   enough   to   grip   in   tlie   chuck,   it   is 


'//////////A 

> 

'  -   „•   ,   •,  '. 

/ 

/ 

<r          \                       1  '"            ■> 

1 

V 

\ 

-///////////////////// 

\ 

\ 

Fig. 


Example     of     Work    handled     by     Cleveland     Rotary 
Tilting     Magazine 


necessary  to  employ  a  simple  form  of  latch  held  by  a  spring 
to  keep  the  piece  from  falling  out.  This  statement  applies 
only  to  second-operation  work  and  is  referred  to  to  show 
that  the  magazine  may  be  employed  for  practically  any  shaped 
piece  upon  which  a  second  operation  must  be  performed. 
Aside  from  the  tools  require<l  for  different  jobs,  the  only 
;-.pecial  equipment  necessary  is  bushings  of  the  required  size. 
Fig.  1  shows  the  magazine  in  the  working  position.  The 
magazine  tilts  to  the  working  position  and  after  the  piece  has 
been  removed  It  rises  to  clear  the  turret  tools.    In  this  respect 


it  is  similar  to  the  original  form  of  tilting  magazine  built  by 
this  company,  but  differs  from  the  preceding  design  in  that 
the  parts  to  be  machined  are  placed  in  the  bushings  \  which 
are  mounted  in  the  links  li.  This  arrangement  permits  of 
handling  a  greater  variety  of  irregular  shaped  parts  than 
was  possible  with  the  original  form  of  magazine,  where  the 
parts  were  laid  one  upon  the  other  and  guided  by  parallel 
bars.  The  chain  composed  of  the  links  li  is  indexed  by  means 
of  the  lower  pair  of  sprocket  wheels  C,  one  of  which  Is 
provided  with  a  series  of  pins  that  engage  an  index  pawl — 
not  shown  in  the  illustration.  This  pawl  rotates  tlie 
sprockets  upon  the  downward  tilt  of  the  magazine  and  brings 
each  link  B  in  line  with  the  conveyor  1)  in  the  turret  hole; 
upon  the  upward  tilt,  the  pawl  drops  down  and  engages  the 
pin  following  the  one  that  has  acted  upon  it.  The  sprocket 
shaft  /;  rests  in  the  saddle  /•'  on  the  main  supporting  arm  G, 
which  serves  as  a  stop  and  also  maintains  the  retiuired  align- 
ment while  the  conveyor  is  removing  the  part  to  bp  machined. 


Fig.     3.     Rear    View    of    Cleveland    Magazine 

The  adjustable  stop  H  mounted  on  the  main  supporting  arm 
prevents  the  conveyor  straining  the  magazine  while  remov- 
ing the  work  from  the  bushing.  Fig.  3  shows  the  cam  K 
and  the  disk  Ij  that  are  employed  to  operate  the  independent 
cut-off  attachment.  The  cam  and  lever  which  operate  the 
magazine  are  mounted  on  the  cam-shaft  at  the  extreme  left 
of  Fig.  3,  and  arc  not  shown  in  the  illustration.  This  maga- 
zine does  not  interfere  with  the  use  of  the  independent  cut- 
off attachment  shown  at  J  in  Fig.  1,  or  with  the  operation 
of  the  machine  on  bar  work. 


LANGELIER   DRILLING   AND   TAPPING 
MACHINE 

The  four-spindle  horizontal  drilling  and  tapping  machine 
shown  in  Figs.  1  and  2  is  a  recent  product  of  the  Langelier 
Mfg.  Co.,  Providence,  R.  I.  This  machine  is  intended  for 
drilling  and  counterboring  or  for  tapping  four  holes  simul- 
taneously. An  idea  of  the  classes  of  work  for  which  it  is 
adapted  will  be  obtained  by  referring  to  Fig.  3.  The  po- 
sitions of  the  spindles  are  adjustable  to  enable  the  machine 
to  handle  a  great  variety  of  work.     Machines  of  this   type 
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nro  built  with  dlffiToiit  numbers  of  spludlcH  and  In  dlff(>ront 
bIzos.  The  four-spindle  ninehlne  shown  In  Kins.  1  mid  2  has 
a  capacity  for  drilling  and  tapping  holes  up  to  %  inch  in 
diameter  in  cast  iron,  mild  steel,  brass  and  other  metals. 
The  lieight  from  the  top  of  the  llxture  platen  to  tlie  ceiitrr 
Hue  of  the  spindles  Is  5%  Inches,  which  allows  plenty  (il 
room  for  handling  work  or  jigs  of  considerable  size. 

The  two  heads  at  each  end  of  the  machine  may  be  moved 
back  until  the  ends  of  opposing  spindles  are  18 '/L-  Inches 
apart,  or  the  heads  may  be  advanced  toward  each  other  until 
the  distance  between  the  ends  of  the  spindles  is  only  S'/o 
inches.  The  front  spindle  at  each  end  of  the  machine  is  pro- 
vided with  transverse  adjustment  so  that  these  spindles  may 
be  located  at  distances  ranging  from  I'i  to  3'^>  inches  from 
the  c(Miter  line  of  the  rear  spindles.     This  ad.iustment  is  ob- 


ator  shifts  the  driving  belt  to  the  loose  pulley.  In  so  doing, 
the  reverse  driving  belt  at  the  right-hand  end  of  the  machine 
is  shifted  from  the  loose  to  the  tight  jjulley,  thus  reversing 
the  direction  of  rotation  of  the  spindhis  and  backing  the  taps 
out  of  the  holes.  The  taps  are  backed  out  at  a  faster  speed 
lliaii  that  at  which  they  are  fed  into  the  work.     The  change  of 


Fig.    1. 


Front  View  of  Langelier  Four-spindle  Drilling 
and    Tapping    Machine 


tained  by  a  cross-slide  and  screw.  Each  head  is  mounted 
separately  on  a  finished  and  gibbed  saddle  interconnected  with 
the  feed.  The  two  heads  at  each  end  of  the  machine  are  with- 
drawn as  a  unit  by  manipulating  a  single  hand  lever.  Posi- 
tive adjustable  stops  are  provided  for  accurately  controlling 
the  movement  of  the  saddles  so  that 
work  produced  by  an  unskilled 
operator  will  be  uniform,  and  time 
losses  resulting  from  over-travel  of 
the  saddles  are  eliminated. 

The  spindles  have  No.  1  Morse 
taper  to  receive  drill  chucks  or  tap- 
holders  with  No.  1  taper  shanks.  A 
hard  phosphor-bronze  gear  is  keyed 
to  each  spindle  and  driven  by  a  steel 
driver  mounted  at  right  angles  to  the 
spindles.  The  cross-shafts  on  which 
the  driving  gears  are  mounted  are 
driven  from  the  main  horizontal 
shaft  at  the  back  of  the  machine 
through  another  right-angle  spiral 
gear    drive.      Drilling    and    tapping 

thrusts   are   carried   by   hard   phosphor-bronze    and   hardened 
steel  washers,  and  means  are  provided  for  taking  up  end-play. 

The  machine  is  driven  by  tight  and  loose  pulleys  which 
are  grooved  to  carry  built-up  round  leather  belts  located  at 
the  left-hand  end  of  the  main  driving  shaft.  Round  belts 
were  selected  for  this  purpose  because  the  machine  can  be 
reversed  with  them  more  quickly  than  would  be  possible  if 
flat  belts  were  used.  In  fact,  reversal  may  be  obtained  almost 
simultaneously  and  without  any  slipping  of  the  belt.  As 
previously  stated,  the  spindles  are  driven  by  the  pulleys  at 
the  left-hand  end  of  the  machine.  For  tapping  operations, 
when  the  stop  governing  the  depth  to  which  the  work  is  to 
be  tapped  is  reached,  the  tap-holders  unclutch  and  the  oper- 


Fig,   2.     Opposite  Side  of  Machine  shown  In  Fig.   1 

speed  and  direction  of  rotation  is  obtained  without  employ- 
ing crossed  belts,  by  the  use  of  accelerating  gears  interposed 
between  the  jack-shaft  and  the  main  horizontal  driving  shaft. 
A  special  countershaft  has  been  designed  for  use  in  connec- 
tion with  this  machine  which  provides  two  drilling  and  two 
tapping  speeds. 

The  flow  of  oil  is  under  the  direct  control  of  the  operator. 
Suitable  flexible  piping  connections  with  pet-cocks  lead  the 
oil  supply  delivered  by  the  rotary  pump  to  the  required  points. 
This  pump  is  located  at  the  back  of  the  machine,  as  shown 
in  Fig.  2,  where  it  will  be  seen  that  it  is  belted  to  the  main 
driving  shaft.  All  surplus  oil  and  chips  are  retained  on  the 
bed  of  the  machine  by  the  high  rim  which  runs  around  it. 
The  oil  runs  into  a  self-straining  reservoir  which  is  piped 
to  the  pump  suction.  In  this  way  the  oil  is  kept  in  constant 
circulation   without   requiring  any   attention    from   the   oper- 
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ADJUSTABLE   TAP  WRENCH. 


MOTOR    POLE    SHOE. 


Fig.    3.     Examples   of   Work    done   on    Langelier   Drilling     and    Tapping    Machine 

ator.  Efficient  oilers  are  provided  for  lubricating  the  spindles, 
gearing  and  other  moving  parts.  This  machine  occupies  a 
floor  space  of  about  24  by  60  inches;  the  height  from  the 
floor  to  the  spindles  is  42  inches,  and  the  weight  of  the 
machine  is  1750  pounds. 


ROCKFORD   MULTIPLE   SPINDLE   DRILL 

In  the  design  of  a  line  of  multiple  spindle  drills  which 
has  been  brought  out  by  the  Rockford  Lathe  &  Drill  Co., 
Rockford,  111.,  the  idea  has  been  to  produce  a  simple  and  ac- 
curate machine  that  is  convenient  to  operate  and  of  ample 
weight   to  meet  the   requirements   of  modern   manufacturing 
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methods.  Referring  to  the  accompanying  illustration,  which 
shows  one  of  these  machines,  it  will  be  seen  that  the  column 
is  of  the  box  type.  The  table  is  raised  and  lowered  by  a 
liandwheel  and  has  adjustable  supports.  It  may  be  removed 
for  replaning  in  event  of  its  becoming  badly  worn.  The 
spindl<  s  are  made  of  high-carbon  steel,  forged  and  accurately 
ground.      liall-thrust   bearings   and    stop-collars   are    provided. 


5/16-inch  carbon  up  to  3inch  high-speed  steel.  A  complete 
feed  and  speed  table  is  attached  to  the  column  of  the  machine 
where  it  may  be  conveniently  referred  to  by  the  operator. 
To  provide  means  of  lubrication  for  heavy  drilling  and  tap- 
ping operations  in  steel,  an  oil  channel  is  cast  around  the 
base  of  the  machine;  this  channel  drains  into  a  large  reser- 
voir under  the  column  where  a  pump  and  piping  system  may 
be  attached.  For  lighter  drilling  and  tapping  operations  in 
steel,  a  liberal  sized  channel  has  been  provided  around  the 
table;  this  channel  drains  to  one  corner  under  which  a  re- 
ceptacle may  be  placed  to  receive  the  lubricant,  thus  avoiding 
the  necessity  of  using  a  pump  and  return  piping. 

It  has  already  been  mentioned  that  the  design  of  the  column 
and  arm  are  one  of  the  new  features  of  this  machine.  The 
column  is  a  heavy  one-piece  box  section  internally  ribbed  to 
provide  the  necessary  rigidity.  The  arm  is  of  pipe  and 
beam  section,  this  form  of  construction  having  proved  itself 
to  be  an  exceptionally  rigid  combination.  This  design  also 
provides  for  a  long  saddle  bearing  which  can  be  securely 
gibbed  to  the  wide  flat  face  of  the  column,  thus  reducing  the 
possibility  of  the  arm  sagging  to  a  minimum.  Means  are 
provided  for  taking  up  any  amount  of  wear,  and  the  binder 
levers  are  located  close  to  the  operating  position.  The  arm 
rests  on  a  special  ball  bearing,  which  reduces  the  effort  rs- 
quired  to  swing  from  one  position  to  another,  and  as  the 
pivoting  point  is  in  the  saddle  close  to  the  work  the  move- 
ment of  the  arm  is  made  very  sensitive.  This  enables  exact 
settings  to  be  made  very  rapidly. 

The  elevating  screw   which  raises  and   lowers  the  arm  on 


Rockford    No.    210    "Economy"    Floor    Drill 

and  the  spindles  are  counterbalanced  by  chains  and  weights. 
The  important  dimensions  of  this  machine  are  as  follows: 
Distance  from  column  to  center  of  spin- 
dles, 7Vs  inches;  greatest  distance  from 
spindles  to  table,  27  inches;  distance  from 
center  to  center  of  spindles,  10  inches; 
vertical  travel  of  spindles,  SVi  inches; 
vertical  adjustment  of  head,  9  inches; 
holes  in  spindles.  No.  2  Morse  taper;  size 
of  table,  12  by  20  inches;  and  net  weight 
of  machine  655  pounds.  The  capacity  is 
for  drills  up  to  %  inch  in  diameter.  In 
addition  to  the  two-spindle  machine 
shown  in  the  illustration,  this  line  corn- 
prices  three-  and  four-spindle  niachiiios. 


FOSDICK   HEAVY-DUTY 
RADIAL   DRILL 

The  three-foot  size  heavy-duty  radial 
drill  illustrated  herewith  is  the  latest 
product  of  the  Fosdick  Machine  Tool  Co., 

Cincinnati,  Ohio.  With  the  exception  of  the  box  type  of 
column,  the  arm  and  the  table,  this  machine  is  similar  in  de- 
sign to  the  round-column  radial  drill  of  the  company's  manu- 
facture which  was  illustrated  and  described  in  the  August, 
191;?,  number  of  M.\rm.M:i!Y.  This  new  radial  drill  is 
adapted  for  handling  a  great  variety  of  work.  Correct  feeds 
and  speeds  are  instantly  obtainable  for  all  sizes  of  drills  from 
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Fosdick    Three-foot    Heavy-duty    Radial    Drill 

the  highest  speed  by  power  is  suspended  from  a  ball  bear- 
ing and  the  handle  is  placed  in  a  convenient  position  for  the 
operator.  Safety  trips  are  provided  at  both  extremes  of  the 
movement.  Tlie  tapping  reverse  frictions  are  of  simple  con- 
struction and  afford  ample  power.  They  may  be  instantly  ad- 
justed for  any  amount  of  wear,  this  adjustment  being  made 
from  the  outside  of  the  case  in  which  the  gears  run  in  oil. 
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The  back  K<'ars  arc  located  on  tlio  head  and  kIvc  three  cliaiiKefl, 
any  one  ol'  whieli  is  obtained  by  the  oponillon  ol'  a  single 
lever.  Tln'se  ehanp'S  can  be  made  without  tlie  necesHity  of 
stoppinK  the  niaeiiine.  Tlie  baek  sears  arc  located  between 
the  spindle  and  the  frictions  and  permit  the  heaviest  work 
to  be  handled  without  slipping.  'I'lie  bevel  gears  used  on 
this  maeliin(!  are  planed  Id  a  I  hrontic  ally  correct  outline,  and 
the  si)ur  Rears  are  cut  with  special  cutters  which  Insure 
noiseless  oixratioii.  The  gears  are  of  steel,  and  where  ex- 
ceptionally heavy  service  is  encountered  the  gears  an^ 
hardened. 

The  feed  worm-whe(>l  runs  in  oil.  Five  changes  of  feed  are 
available,  all  changes  being  made  by  a  single  lever  without 
requiring  the  machine  to  be  stopped.  The  feed-box  is  de- 
signed to  give  support  at  both  ends  of  the  feed  worm.  The 
speed  box  provides  six  changes,  any  of  which  is  obtained 
by  the  operation  of  a  single  lever  which  is  secured  by  a  latch 
to  prevent  chattering  when  the  machine  is  engaged  on  the 
heaviest  class  of  work.  A  positive  over-take  keeps  the  ma- 
chine running  at  a  reduced  speed,  thus  avoiding  shock  when 
making  speed  changes.  All  of  the  gears  are  adequately 
covered  and  yet  readily  accessible.  The  lubrication  system  is 
very  complete.     Oil  chambers  or  felt  wipers  are  used  accord- 


Fij.    1.     Victor    Bolt    and    Pipe    Threading    Machine 

ing  to  the  location,  and  the  bearings  are  bushed  with  phos- 
phor-bronze. 

Motor  drive  may  be  employed  on  this  machine  at  any  time 
without  requiring  a  special  base  or  speed  box.  A  constant 
speed  or  a  3  to  1  variable  speed  motor  is  suitable  for  this 
purpose,  the  size  required  being  from  3  to  5  horsepower.  The 
motor  should  be  arranged  to  drive  through  a  rawhide  pinion. 
Although  this  machine  is  nominally  a  three-foot  size,  the 
maximum  distance  from  the  spindle  to  the  column  is  39 
Inches,  and  the  distance  from  the  spindle  to  the  base  is  52 
inches.     The  net  weight  of  the  machine  is  4200  pounds. 


VICTOR  BOLT   AND   PIPE  THREADING 
MACHINE 

The  Victor  Tool  Co.,  Waynesboro,  Pa.,  recently  added  to  its 
line  the  bolt  and  pipe  threading  machine  shown  in  Fig.  1. 
This  machine  is  equipped  with  a  patented  die-head  which 
opens  and  closes  positively,  no  springs  being  employed.  The 
head  is  equipped  with  an  adjusting  device  for  regulating  the 
chasers  to  the  required  size.  All  four  chasers  are  moved  at 
the  same  time  by  means  of  this  adjustment.  When  the 
chasers  have  been  set  to  the  size  of  the  thread  to  be  cut, 
the  head  is  locked,  thus  holding  the  die  to  a  uniform  size. 
Each  chaser  holder  is  fitted  with  a  set-screw  at  the  side,  by 
which  the  angle  of  the  chasers  can  be  regulated  to  suit  the 


I  to  be  cut.     All  adjustments  can  be  easily 

There  are   no   delicate  or  complex   parts 

to   gi't   out   of   order   and   cause   delay   in 


>(   the   die-head,   illustrating 


liow 


I)Ueli  of  the  threi 
and  (inickly  mad 
of  the  niechanisi 
operation. 

Fig.  2  shows  a  sid( 
the  opening  and 
(M  o  s  i  n  g  ring 
operates.  The 
graduated  a  d  - 
justing  screw 
and  the  locking 
screw  are  also 
shown  in  this  il- 
lustration. Front 
and  rear  views 
of  two  chasers 
are  shown,  from 
which  their  de- 
sign will  be 
readily  under- 
stood. T  h  e 
chasers  are  held 
in  the  holders  by 
means  of  liardened  screws  which  enable  them  to  be  quickly 
removed.  They  are  hardened  for  their  entire  length  and  the 
rake  can  be  ground  to  suit  the  various  kinds  of  material  that 
are  being  threaded.  The  same  chaser  can  be  used  on  either 
right-  or  left-hand  work  by  using  a  special  holder  for  left- 
hand  threading  operations  and  reversing  the  chaser.  The 
chasers  can  be  adjusted  independently  of  each  other  by  using 
the  backing-up  screw  in  the  end  of  the  holder.  This  die- 
head  can  be  attached   to  any  make  of  bolt  threader. 


Fie. 


-head    used    on    Victor    Bolt    and    Pipe 
Threading    Machine 


BATH   CUTTER   AND   REAMER   GRINDER 

The  accompanying  illustration  shows  tlie  No.  0  cutter  and 
reamer  grinder  developed  by  the  Bath  Grinder  Co.,  Fitchburg, 
Mass.  The  general  lines  are  somewhat  similar  to  those  of 
the  universal  grinder  of  this  company's  manufacture,  but  the 
present  machine  embodies  a  number  of  distinctive  features 
wliich  are  essential  for  rapid  and  accurate  production  on 
cylindrical,  internal,  surface,  disk,  cutter  and  reamer  grind- 
ing. The  base  of  the  machine  has  the  column  permanently 
bolted  to  it,  the  column  being  internally  ribbed  to  resist 
torsional  strains.  The  wheel-head  is  gibbed  to  the  column 
and  has  but  one  movement,  whicli  is  vertical. 

The  cross-slide  knee  carries  the  cross  and  longitudinal 
slides,  and  has  a  circular  base  of  liberal  proportions.  It 
swings  around  the  vertical  column  through  an  arc  of  90  de- 


Bath   Cutter  and   Reamer   Grinder 


grees  so  that  the  work-table  may  be  brought  to  the  required 
position  for  the  various  grinding  operations  for  which  this 
machine  is  adapted.  The  cross-slide  is  substantially  ribbed 
and  of  liberal  dimensions.  The  ways  are  scraped  to  master 
plates  and  thoroughly  protected  from  water  and  grit.  The 
table  is  provided  with  a  swivel-plate  for  grinding  taper  work. 
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and  has  a  scale  graduated  to  indieate  tapers  in  inches  per 
foot.  The  headstock  has  a  swivel  base  graduated  to  180  de- 
grees, and  dead  and  live  centers  may  be  used. 

The  wheel-head  is  of  rigid  construction,  the  wheel  spindle 
being  hardened  and  ground.  The  spindle  runs  in  adjustable 
phosphor-bronze  boxes  which  are  thoroughly  protected  from 
grit.  The  handwheel  which  feeds  the  wheel-head  vertically 
is  graduated  to  0.001  inch,  and  is  provided  with  a  positive 
stop.  This  handwheel  can  be  readily  operated  from  either 
the  front  or  side  of  the  machine.  The  table  is  operated  by 
hand  and  equipped  with  slow  and  fast  travel.  Positive  stops 
are  provided  for  both  longitudinal  and  cross  feeds,  the  cross 
feed  handwheel  being  graduated  to  0.001  inch.  Water  may 
be  used  on  all  operations  for  which  this  machine  is  adapted. 
The  machine  is  of  massive  construction  and  the  full  uni- 
versal feature  adapts  it  for  grinding  large  Inserted  tooth 
milling  cutters  up  to  20  inches  in  diameter. 

The  principal  dimensions  of  the  machine  are  as  follows: 
length  between  centers,  20  inches;  swing,  10  inches;  normal 
range  for  surface  grinding,  9  inches  wide  by  15  inches  long 
by  5Vj  inches  high;  normal  range  for  disk  grinding,  10 
inches  in  diameter  by  2  inches  thick.  The  vertical  move- 
ment of  the  grinding  wheel  head  is  7  inches,  and  the  swivel- 
plate  is  graduated  to  provide  for  grinding  tapers  up  to  3 
inches  per  foot.  The  net  weight  of  the  machine  is  about  2100 
pounds. 

Special  attachments  which  can  be  obtained  for  use  in  con- 
nection with  this  grinder  are  a  water  attachment,  a  radius 
attachment,  an  internal  grinding  attachment  and  a  gear- 
cutter  attachment.  The  equipment  includes  a  universal  work- 
holder  and  flange  plate,  a  horizontal  vise,  a  5-incli  four-jaw 
chuck,  a  faceplate  and  draw-in  collet,  a  combined  spring  and 
center-rest  and  countershafts.  The  following  accessories  are 
made  for  use  in  connection  with  this  grinder:  High  and  low 
tooth  rests,  a  diamond  stand,  two  swivel  plate  clamps,  two 
grinder  dogs,  three  wheel  collets,  a  wheel  hood  and  a  wheel 
flange.  The  machine  may  be  obtained  with  full  or  partial 
equipment,  as  desired. 


UNITED   STATES   UNIVERSAL   DRILL 

The  important  feature  of  the  portable  electric  drill  illus- 
trated in  this  connection  is  that  the  motor  is  applicable  for 
use  on  either  110  volt  direct  current  or  110  volt  alternating 
current  of  25,  30,  40  or  60  cycles,  single  phase.  This  type  of 
motor  was  designed  by  the  Westinghouse  Electric  &  Mfg.  Co. 
for  use  in  connection  with  these  drills,  the  motors  being  of 
the  series  wound  type  and  air  cooled. 

The  gears  used  in  this  portable  drill  are  made  of  chrome- 


nickel  steel;  they  are  hardened  and  run  in  grease.  The 
spindle  bearings  also  run  in  grease.  The  electric  switch  is 
simple  in  design  and  construction  and  is  capable  of  standing 
up  under  hard  service.  This  type  of  electric  drill  is  adapted 
tor  either  metal  drilling  or  wood  boring.  Drills  of  this  type 
are  made  in  three  sizes  having  capacities  of  %  inch,  14  inch 
and  %  inch  by  the  United  States  Electrical  Tool  Co.,  6th 
Ave.  and  Mount  Hope  St.,  Cincinnati,  Ohio. 


BAKER   HIGH-SPEED   DRILL 

Baker  lirotliers,  Toledo,  Ohio,  have  rccf'iilly  added  to  iIk  ir 
lino  of  drilling  machines  the  No.  1-B  high-speed  ball  bearing 
drill  shown  in  Fig.  1.  One  of  the  characteristic  features  of 
this  macliine  is  the  arrangement  of  the  drive;  this  is 
(>ffected  through  hardened  steel  gears  mounted  on  shafts 
which  run  in  ball  bearings.  Six  speed  changes  are  obtainable 
through  the  arrangement  of  sliding  gears  shown  in  Fig.  2. 
For  a  driving  pulley  speed  of  500  revolutions  per  minute,  the 


Fig.    1.     Baker   No.    I-B    High-speed   Drill 

spindle  speeds  are  as  follows:  500,  369,  258,  179,  130  and  92.5 
revolutions  per  minute.  This  corresponds  as  nearly  as  pos- 
sible with  the  proposed  "chromatic  scale"  of  speeds  which  is 
advocated  by  some  of  the  well-known  efficiency  engineers.  It 
will  be  noticed  by  referring  to  Fig.  2  that  with  any  of  the 
six  speed  changes,  only  one  pair  of  gears  is  in  mesh.  This 
not  only  increases  the  efficiency  of  the  machine,  but  also  adds 
to  its  durability.  The  latter  is  a  particularly  essential  fea- 
ture, as  drilling  machines  experience  very  rough  treatment 
at  the  hands  of  the  average  drill  press  operator.  The  gears 
are  shifted  by  three  parallel  rods,  the  gear  shifting  lever  slid- 
ing across  an  H-plate,  giving  positive  interlocking  and  at 
the  same  time  a  smooth  quick  change. 

The  spindle  is  made  from  a  high  carbon  steel  forging  and 
the  thrust  is  effectively  taken  by  ball  bearings.  The 
diameter  of  the  spindle  at  the  driving  end  is  2  inches,  and 
the  diameter  in  the  quill  2%  inches.  It  is  bored  No.  5  Morse 
taper.  The  spindle  has  a  vertical  feed  of  16  inches,  and  is 
equipped  with  ^  depth  stop.  Twelve  changes  of  feed  are  ob- 
tainable, these  changes  being  as  follows:  0.006,  0.007,  0.008, 
0.010,  0.012,  0.013,  0  015,  0.017,  0.020.  0.024.  0.028  and  0.032 
inch  per  revolution  of  the  spindle.  These  changes  are  obtain- 
able by  means  of  a  powerful  drive  key  and  quick  change  slip 
gears.  A  safety  device  on  the  spindle  feed  shaft  is  provided 
to  protect  the  mechanism  from  injury,  and  to  provide  uni- 
form wear  on  the  large  worm-gear. 

Machines  of  this  type  are  equipped  with  either  a  plain  or 
a  compound  table.  The  size  of  the  plain  table  used  is  24 
by    29    inches   overall,    and    17   by    23    inches    inside   the   oil 
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grooves.  Tho  table  is  elevated  by  a  screw.  The  compoiiiKl 
table  has  screw  adjustments  In  all  directions  and  niicronieter 
collars  are  provided  for  making  accurate  In-an-out  and  cross 
movements.  With  the  screw  adjustments  it  is  not  necessary 
to  lock  the  table  in  position  after  adjustments  have  been 
made.  The  over-all  size  of  tho  compound  table  is  16  by  30 
inches.      I!y    way    of   conclusion,    it    may    be    mentioned   that 


Fi|r.  2.     Speed    Box    on    Baker    Drill    arranged    for    Eight 

drilling  machines  of  this  type  are  equipped  for  either  parallel 

drive,   as   shown   in  Fig.    1,   or   for   the   right-angle   drive  il- 
lustrated in  Fig.  2. 


MILWAUKEE  WALL  TYPE  RADIAL  DRILL 

The  accompanying  illustration  shows  the  Milwaukee  wall 
type  radial  drill  which  is  a  recent  product  of  the  J.  C.  Busch 
Co.,  Lake  and  Ferry  Sts.,  Milwaukee,  Wis.  The  Vulcan  En- 
gineering Sales  Co.,  2059  Elston  Ave.,  Chi- 
cago, 111.,  is  the  sales  agent.  This  drill  was 
designed  to  meet  the  requirements  of  bridge 
and  structural  shops  and  numerous  other 
factories  where  large  surface  areas  are  to 
be  covered  for  drilling,  reaming  or  counter- 
sinking. In  working  out  the  design  it  has 
been  borne  in  mind  that  the  average  ma- 
chine in  such  shops  receives  very  hard 
usage  and  correspondingly  slight  attention. 
To  produce  a  drill  that  would  stand  up 
under  such  service,  the  construction  has  been 
made  exceptionally  rigid.  All  gears  are  cut 
from  solid  blanks  and  all  bearings  are 
bronze  bushed,  thus  reducing  friction  losses 
to  a  minimum. 

The  machine  can  either  be  bolted  to  a 
building  column  or  to  the  wall,  or  it  may  be 
carried  on  a  truck  in  order  to  obtain  the 
advantage  of  a  portable  tool.  A  stud  is  fur- 
nished at  the  end  of  the  arm  to  afford  a 
means  of  anchoring  the  arm  to  the  floor 
when  the  machine  is  engaged  in  drilling 
holes  of  large  diameter.  Power  is  obtained 
by  coupling  a  countershaft  to  the  upper 
horizontal  friction-clutch  shaft.  The  wall 
plate  is  a  heavy  casting  with  machined  ways 
to  guide  the  elevating  carriage  which  supports  tlie  arm  and 
stay-bars.    This  carriage  is  provided  with  bronze  bushed  lugs 


by  which  the  vertical  shaft  is  carried.  Cupped  bronze  fric- 
tions engaging  with  spur  gears  operate  the  screw  shaft  for 
acrtuating  the  carriage.  Ball  bearings  take  the  vertical  thrust. 
The  spindle  carriage  is  a  heavily  ribbed  casting  and  the 
wheels  on  which  the  carriage  runs  are  carried  by  roller 
bearings.  Provision  is  made  for  locking  the  carriage  in 
position  when  drilling  and  reaming.  A  substantial  sleeve 
ground  to  fit  the  bore  in  the  car- 
riage frame  is  fitted  with  ball  bear- 
ings to  receive  the  end-thrust.  The 
large  bevel  gear  guides  and  drives 
the  upper  end  of  the  spindle.  The 
changes  of  power  feed  arc  obtained 
tlirough  an  arrangement  of  four 
sets  of  change  gears  which  operate 
in  connection  with  a  worm-gear 
and  friction  clutch.  The  hand  feed 
is  operated  by  a  handwlujel  which 
also  constitutes  the  quick  return  de- 
vice that  is  brought  into  action 
when  the  power  feed  is  disengaged. 
A  counterweight  automatically 
raises  the  spindle  when  the  hand 
feed  is  released.  All  levers  and 
handwheels  are  located  within  easy 
reach  of  the  operator,  making  the 
machine  easy  to  control  without  re- 
quiring the  attention  of  more  than 
one  man. 

The  principal  dimensions  are  as 
follows:  The  spindle  is  bored  No. 
4  Morse  taper,  and  the  available 
spindle  feed  is  15  inches.  The 
minimum  distance  from  the  wall  to 
the  spindle  is  3  feet,  and  the  spindle 
carriage  has  a  horizontal  traverse 
of  10  feet,  9  inches.  The  vertical 
angle   Drive  traverse    of    the    arm    is    3    feet,    6 

inches,  and  the  arm  can  be  swung  through  an  angle  of 
180  degrees.  The  four  available  feed  changes  are  0.008, 
0.016,  0.030  and  0.069  inch  per  revolution  of  the  spindle.  The 
weight  of  the  machine  is  approximately  5000  pounds. 


THOMAS   SHAFT  COUPLING 

The  accompanying  illustrations  sliow  two  styles  of  the  "Lit- 
tle   Giant"    shaft    coupling   which    are    manufactured    by    the 


Milwaukee   Wall   Type    Radial   Drill 

Thomas  Coupling  Co.,  Warren,  Pa.   The  design  of  the  coupling 
is  worked  out  along  lines  which  eliminate  the  necessity  of  cut- 
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ting  keyways  In  the  shafts  before  they  are  mounted  in  the 
coupling,  the  keyways  in  this  case  being  cut  by  the  keys 
which  constitute  a  part  of  the  coupling.  F'igs.  1  and  2  illus- 
trate' a  coupling  designed  for  shafts  from  1 3/16  inch  to 
2  15/16  inches  in  diameter,  and  Fig.  3  shows  a  coupling  for 
shafts  ranging  from  3  to  6  inches  in  diameter. 

It    wilt    be   seen    from   the   Illustrations    that   this   coupling 
consists   of  a   round   iron   or   steel   casting   through   wliich   a 


Fig:,    1. 


The     Thomas    Self-seating     and     Self-keying 
Shaft    Coupling 


longitudinal  hole  is  bored  to  receive  the  ends  of  the  two 
shafts  which  are  to  be  coupled  together.  A  clearance  space 
is  also  milled  through  the  body  of  the  coupling  in  a  length- 
wise   direction,    this    clearance    space    being    shown    at    A    in 


Fig.    2.     Details    of    Coupling    shown    in    Fig.    1 

Figs.  2  and  3.  The  keyways  are  accurately  located  and 
drilled,  as  shown  in  the  illustrations,  so  that  a  portion  of 
the  key  enters  the  bore  of  the  coupling.  Special  heat-treated 
tool  steel  pins  or  keys  with  cupped  ends  are  driven  into  the 
coupling  after  the  shafts  have  been  entered  to  the  desired 
positions.  These  keys  are  driven  in  by  an  ordinary  hammer 
and  cut  away  a  portion  of  the  shaft  which  extends 
above  the  keyways,  the  action  of  the  key  in  cutting 
away  the  shaft  being  illustrated  in  the  end  view.  Fig. 
2.  In  this  way  the  shaft  is  securely  held  against  either 
rotary  or  longitudinal  movement. 

Referring  again  to  the  clearance  space  A  shown  in 
the  end  views.  Figs.  2  and  3,  it  will  be  seen  that 
there  is  a  double  bearing  surface  for  the  entire  length 
of  the  coupling,  these  bearing  surfaces  being  shown 
at  B.  In  this  way  a  wedging  action  is  produced  and 
the  resistance  offered  at  the  surfaces  B  is  always  pro- 
portional to  the  power  which  the  shaft  is  trans- 
mitting. A  feature  of  this  coupling  is  the  entire  absence  of 
set-screws,  bolt  heads  or  other  projections  which  are   likely 


signed  with  the  idea  of  eliminating  the  breakage  of  cutters 
and  set-screws  which  occurs  when  using  tool-holders  where 
the  cutter  is  held  in  place  by  a  set-screw.  The  features  of  the 
Fuller  tool-holder  are  its  simplicity  and  the  flat  clamping  ef- 
fect on  the  cutter.  Fig.  1  shows  a  tool-holder  open,  in  po- 
sition to  receive  the  cutter,  while  Fig.  2  shows  a  holder  with 
the  cutter  clamped  in  position  ready  for  use.  The  principle 
upon  which  this  holder  operates  will  be  better  understood 
by  referring  to  F'ig.  3,  where  it  will  be  seen  that  the  holder 
consists  of  two  parts — the  shank  A  and  the  movable  block  B. 
End  stops  C  and  />  are  provided  on  the  shank,  which  limit 
the  movement  of  the  block  B.  The  seat  E  upon  which  the 
block  B  slides  is  at  an  angle  to  the  cutter  seat  F,  and  when 
the  block  slides  in  the  direction  of  the  stop  C,  the  cutter  seat 


Fig.   1,     Fuller  Tool-holder  in  Position  to  receive  Cutter 

(r  in  the  block  moves  toward  the  seat  on  the  shank  of  the 
tool-liolder.  This  causes  tlie  cutter  to  be  clamped  between  the 
seats  F  and  G,  the  pressure  being  applied  over  a  flat  surface 
which  eliminates  the  danger  of  breaking  the  cutter  through 
concentrating  the  pressure  at  a  single  point. 

The  clamping  block  B  is  operated  by  a  removable  key 
which  is  shown  in  the  operating  position  in  Fig.  1.  This 
key  lias  a  cam  which  engages  the  sides  H  and  J  of  a  recess 
in  the  clamping  block  when  the  key  is  rotated  about  a  pivot 
fitting  in  the  hole  K  in  the  shank  of  the  tool-holder.  In  this 
way  the  cutter  can  be  tightened  in  or  released  from  the  tool- 


Fig.    2.     Fuller    Tool-holder    with    Cutter    in    Place    ready    for    Use 

holder  as  desired.  The  key  may  be  used  on  either  side  of  tlie 
tool-holder,  and  in  the  event  of  its  becoming  lost,  the  clamping 
block   may  be   manipulated  by  tapping  it   with  a  soft   metal 


.     Thomas    Coupling    with    Keys    on    Both    Sides    of    Shaft 

to  catch  the  clothing  of  men  who  are  engaged  in  attending 
to  the  shafting  in  a  factory. 


FULLER   TOOL-HOLDER 

The  tool-holder  shown  in  Figs.  1.  2  and  3  has  recently  been 
developed  and  placed  on  the  market  by  S.  S.  Fuller,  59 
Wordsworth    St.,    East    Boston,    Mass.      This   holder    was    de- 


hammer.  Another  feature  of  this  tool-holder  is  the  self- 
wedging  effect  which  results  from  the  pressure  of  the  cutter 
against  the  work.  This  pressure  tends  to  clamp  the  cutter 
more  firmly  as  the  feed  is  increased,  so  that  the  security  with 
which  the  cutter  is  held  is  proportional  to  the  severity  of 
the  service. 
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HORVATH   INTERMITTENT   MOVEMENT 

The  ac'C()mi)iui.viii(;  iUustnilions  show  a  spiral  cam  and  roll 
plate  which  was  ilcsiKucd  by  the  llorvadi  MI'k.  <"o.,  190  HaKuc 
Ave.,  Detroit,  Mich.,  to  transmit  an  intermittent  motion  to  a 
dial.  This  movement  was  desiKned  for  use  on  a  liiKh-speed 
automatic  machine  which  required  very  accurate  indcxinp; 
and  locking  of  a  dial  at  each  Vh  r(>volution.  The  Geneva  or 
other  intermittent  movement  could  not  be  used  on  account 
of  the  lilgli  speed  at  wliich  the  machine  was  to  bo  operated, 
but  the  cam  and  roll  plate  arrangement  which  forms  tlie 
subject  of  this  article  proves  very  successful  at  a  speed  of 
350   revolutions   per   minute.      It   operates   without   shock   or 


Fig.     1.     Horvath    Intermittent    Movement    in    the 
Operating    Position 

vibration  and  is  noiseless,  the  curve  of  the  cam  being  so 
designed  that  it  starts  the  dial  slowly,  then  accelerates  the 
speed  at  the  middle  of  the  movement  and  gradually  slows  it 
down  again  before  coming  to  rest.  There  is  positively  no  lost 
motion  of  the  dial  in  any  position. 

The  operation  of  this  intermittent  movement  is  as  fol- 
lows: The  spiral  cam,  which  is  the  driver,  has  spiral  grooves 
cut  in  it,  the  length  and  curve  of  these  grooves  determining 


Fig.    2.     Ho 


ith    Intermittent    Movement   locked    during 
tl>e    Period    of    Ee3t 


the  time  required  to  turn  the  dial  and  the  period  of  rest  be- 
tween movements.  This  relation  can  be  varied  to  obtain  any 
desired  result.  The  cam  groove  engages  a  roll  on  the  plate 
and  revolves  it  through  the  required  part  of  a  revolution. 
Any  number  of  stops  can  be  made  according  to  the  spacing 
and  number  of  rolls.  The  part  of  the  machine  to  receive  the 
intermittent  motion  is  fastened  to  the  same  shaft  as  the  roll 
plate.  As  previously  stated,  the  cam  and  roll  plate  could  be 
designed  to  transmit  any  kind  of  intermittent  motion  that 
was  desired.  The  advantages  of  this  movement  may  be 
briefly  summarized  as  follows:  The  dial  is  positively  locked 
in  every  position;  any  desired  period  of  rest  or  motion  can 
be  obtained;  the  movement  is  noiseless  at  high  speed;  and 
as  it  is  of  compact  form,  it  occupies  very  little  space.  The 
Horvath  Mfg.  Co.  is  prepared  to  make  this  type  of  intermit- 
tent movement  to  meet  various  requirements. 


FAFNIR  BALL  BEARING  BOX 

The  Kafnir  double  ball  bearing  bo.\,  illustrated  herewith, 
is  a  product  of  tlio  Kafnir  Hearing  ('o..  New  Britain,  Conn. 
This  box  was  designc^d  to  replace  plain  bearings  on  oxlstiuK 
installations  of  lineshafting,  the  substitution  being  easily 
accomplished  with  little  loss  of  time.  Tlie  dimensions  of  the; 
casting  are  such  that  the  ball  bearing  box  may  be  installed 
in  any  standard  type;  of  shaft  hanger;  consetiuentiy  it  is  un- 
necessary to  tear  down  tlu!  complete  line  of  shafting,  as  the 
substitution  of  ball  bearings  for  plain  bearings  may  ]>()  ac- 
complished by  simply  removing  the  coupling  and  possibly 
a  pulley  on  each  section  of  the  shafting.  Tlie  ball  bearing 
box  is  then  slipped  onto  the  shaft. 

Fig.  2  shows  a  cross-sectional  view  of  tlie  Fafnir  bearing 
box,  from  which  the  construction  will  be  readily  understood. 
The  sleeve  is  an  integral  part  of  the  two  bearings,  having  a 
ball   raceway   ground   at   each   end.     The   outer   rings   of   the 


Fig.   1.     The  Fafnir  BaU  Bearing  Box  for  Lineshaft  Hangers 

bearings  are  held  in  the  box  casting,  the  box  being  supported 
in  the  hanger  frame  by  means  of  two  vertical  adjusting  screws 
fitting  into  cups  placed  on  the  casting  for  this  purpose. 
Where  a  hanger  frame  is  also  provided  with  side  adjusting 
screws,  bearings  for  the  screws  are  provided  by  lugs  on  each 
side  of  the  casting.  As  a  matter  of  fact,  the  top  and  bottom 
adjusting  screws  afford  ample  support,  the  side  adjustment 
being  unnecessary.  The  sleeve  is  a  tight  slip  fit  and  revolves 
with  the  shafting.  The  two  end  caps  are  furnished  with 
grooves  which  become  filled  with  grease  when  the  bearing  is 
first  charged  with  lubricant,  and  afford  an  effective  friction- 
less  seal  which  excludes  dust  or  moisture.     Another  feature 


Fig.   2.     Cross-sectional  View  of  the  Fafnir  Bearing  Box 

of   the   construction   is   that   it   eliminates   the   necessity    for 
adapters,  slip  bushings  or  adjusting  nuts  of  any  kind. 

The  bearings  are  made  of  high-grade  alloy  steel  of  a  special 
composition  that  has  been  found  particularly  well  suited  for 
ball  bearings.  The  rings  are  subjected  to  a  special  heat- 
treatment,   and   then  ground   and  polished  with   the  greatest 
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care.  The  balls  are  perfectly  spherical  and  accurate  to  within 
0.0001  inch.  The  complete  bcarinK  operates  without  noise 
and  is  practically  frictionless.  Tlie  manufacturers  claim 
that  the  substitution  of  this  type  of  bearing  in  place  of  plain 
bearings  effects  a  reduction  of  friction  losses  on  the  line- 
shaft  ranging  from  25  to  60  per  cent,  and  even  as  high  as  75 
per  cent  in  certain  cases.  These  figures  apply  when  the 
shafting  is  running  either  idle  or  loaded.  The  bearings  arc 
charged  with  non-fluid  oil  and  it  is  not  necessary  to  re- 
plenish this  lubricant  oftener  than  once  a  year.  It  will  bo 
evident  from  this  that  the  use  of  these  ball  bearings  also 
effects  a  material  saving  in  the  cost  of  shafting  maintenance. 


HUTHER  INSERTED-TOOTH  MILLING  SAW 

Huther  Brothers  Saw  Mfg.  Co.,  1108  University  Ave., 
Rochester,  N.  Y.,  lias  recently  added  to  its  line  the  inserted- 
tooth  type  of  milling  saw  shown  in  the  accompanying  illus- 
tration. The  body  of  this  saw  is  made  of  two  crucible  steel 
plates  which  are  spring  tempered  and  firmly  riveted  together. 
The  inserted  teeth  are  made  of  high-speed  steel  and  they  are 
so  formed  that  sharpening  is  done  only  at  the  front  of  the 
teeth.  A  set  of  inserts  adds  about  three  inches  to  the  diameter 
of  the  saw.  The  construction  has  been  worked  out  along 
lines  to  combine  strength  and  thinness.  The  latter  is  a  par- 
ticularly important  feature  where  the  saw  is  engaged  in  cut- 
ting expensive  stock,  as  the  saving  of  material  is  an  im- 
portant factor.  The  inserted  tooth  feature  makes  it  possible 
to  replace  worn  or  damaged  teeth  at  a  slight  expense. 

The  manufacturers  recommend  driving  these  saws  to  give 
a  peripheral  speed  of  60  feet  per  minute.  When  operated  at 
tliis  speed  the  saw  can  be  advanced  at  the  rate  of  two  or 
three  inches  per  minute  according  to  the  capacity  of  the  nia- 


Huther    Inserted-tooth    Milling:    Saw 

chine.  Saws  of  this  type  are  made  in  a  variety  of  different 
sizes.  The  thickness  of  the  teeth  for  saws  of  various  di- 
ameters is  as  follows:  For  a  14-incli  saw,  3/16  inch;  for  an 
18-inch  saw,  7/32  inch;  for  a  26-inch  saw,  Vi  inch;  for  a  30- 
inch  saw,  9/32  inch;  for  a  40-inch  saw,  5/16  inch;  and  for  a 
60-inch  saw,  %  inch.  The  thinness  of  these  saws  enables 
them  to  cut  faster  and  effect  a  saving  in  power  and  material. 


GERSTNER  TOOL  CASE 

The  accompanying  illustration  shows  a  new  design  of 
portable  tool  case  which  has  been  brought  out  by  H.  Gerstner 
&  Sons,  15-23  Columbia  St.,  Dayton,  Ohio.  It  is  known  as 
Style  No.  41,  and  is  made  in  three  different  sizes  to  meet 
different  requirements.  A  convenient  set  of  drawers  affords 
a  place  for  the  tools,  which  are  instantly  accessible  and  ade- 
quately protected  from  damage.  The  top  compartment  of 
the  case  affords  space  for  the  larger  and  more  bulky  tools. 

This  case  is  neatly  finished  and  of  light  weight,  although 
it  is  quite  substantial  and  capable  of  giving  good  service. 
The  handle,  which  is  similar  to  that  of  a  suit  case,  is  fast- 
ened to  the  top  and  enables  this  tool  case  to  be  conveniently 


carried  from  one  job  to  another.  To  close  the  case,  the  front 
lid  is  pulled  out  from  under  the  bottom  drawer;  this  lid  Is 
mounted  on  hinges  and  is  swung  up  at  the  same  time  that 
the  top  lid  is  lowered.     The  case  is  provided  with  a  lock. 

The  drawers  have  felt-lined   metal   bottoms  and  the  fronts 
of  the  drawers  are  finished  in  quartered  oak.     The  outside  of 


No.     41.     Gerstner    Tool    Case 

the  case  is  covered  with  black  imitation  seal  grain  leather 
which  is  very  serviceable  and  gives  the  case  a  neat  appear- 
ance. The  top  compartment  is  felt-lined  throughout,  and  the 
metal  trimmings  used  on  the  case  are  of  either  polished  or 
nickel  plated  brass. 


ATHOL   VISE   TAPER  ATTACHMENT 

Toolmakers  frequently  find  it  necessary  to  hold  tapered 
pieces  of  work  in  a  vise  and  for  this  purpose  vises  are  made 
with  a  swiveling  jaw.  Figs.  1  and  2  show  two  simple  at- 
tachments which  can  be  used  on  an  ordinary  vise  to  adapt 
it  for  holding  tapered  work.  In  this  way  the  plain  vise  is 
made  to  serve  in  place  of  the  more  expensive  vise  equipped 
with  a  swiveling  jaw.  These  attachments  are  a  recent  product 
of  the  Athol   Machine  Co.,  Athol,  Mass. 


Fig.     1. 


Athol    Vise    Attachment    for    holding    Tapi 
in    a    Vertical    Position 


Fig.  1  shows  the  attachment  used  for  holding  tapered  work 
in  a  vertical  position.  Referring  to  this  illustration  it  will 
be  seen  that  tlie  attachment  consists  of  two  blocks  which  are 
secured  to  each  other  by  a  horizontal  pivot.  One  of  these 
blocks  is  secured  to  the  stationary  jaw  of  the  vise  while  the 
other  swings  on  the  pivot  to  adjust  its  position  for  the  re- 
quired taper  angle  of  the  work. 

Fig.  2  shows  the  attachment  for  holding  a  tapered  piece  in 
a  horizontal  position.  It  will  be  seen  that  this  attachment 
consists  of  a  block  which  is  held  to  the  fixed  jaw  of  the  vise. 
This  block  has  two  small  blocks  secured  to  it  by  vertical 
pivots.  When  the  vise  is  tightened  on  the  tapered  piece, 
these    two    blocks    adjust    themselves    to    the    required    angle. 
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'I'liis  iittaihnieiit  is  i)arli(ularl.v  usclul  for  lioldliitj;  nliort  lidd  in  coiitact  willi  I  he  rollers  liy  wcIkIiIs  at  the  hack  of 
pioi'cs  ol'  tapered  work.  It  will  Ix'  seen  that  thes(>  two  at-  the  machine.  The  feed  m<i(ion  which  revolves  tin-  work 
taehnients  are  shown   mounted   on   the   .\thol   swivel  base  vise       aKainst   llie  eiittcr   is  driven    Iroiri    llie  conntershatt  by  nieanii 

KATB  OK  I'HODUOTION  ON  WORK  8HOWN   IN   Kid     '2. 


Vise    Attachment    for    holding    Tapered    Work    in    a 
Horizontal    Position 

which  was  illustrated  and  described  in  the  April,  1913,  num- 
ber of   MACIIl.NEliY. 


Mark 
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Pillion  cam  for  motor  cycle. 
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4            2 

6            2 

15            2 

15            2 
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30            1 
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Trigger  guard  for  rille 

Nut  for  wheel  (^ap 

1  lexagon  nut 

( 'am  for  gas  engine 

( iland  for  gas  engine 

Ball-head  lug  for  bicycle 

Connecting  rod  end 

of   a   cone    pulley    and    worm-gearing.      Automatic    fee:!    trips 
are  provided  which  can  be  set  to  stop  the  feed  at  any  point 


SCHUCHARDT   &   SCHUTTE   PROFILE 
MILLING   MACHINE 

Sehuehardt  &  Sehutte,  Cedar  and  West  Sts.,  New  York 
City,  arc  now  building  the  duplex  automatic  profile  milling 
machine  shown  in  Fig.  1.  This  machine  is  adapted  for  handl- 
ing any  form  of  work  within  its  range  that  can  be  held  on 
the  end  of  a  revolving  spindle.  It  will  be  seen  from  the  il- 
lustration that  the  machine  is  equipped  with  duplex  heads, 
and  this  feature,  in  connection  with  the  automatic  feeds  and 
trips  with  which  the  machine  is  provided,  gives  a  high  rate 
of  production  and  a  corresponding  reduction  of  manufactur- 
ing costs.  The  cutter  spindles  are  belted  to  the  counter- 
shaft which  is  driven  at  240  revolutions  per  minute,  except 
when  the  machine  is  engaged  in  profiling  brass  parts,  in  which 
case  the  countershaft  speed  recommended  by  the  manufac- 
turers of  the  machine  is  360  revolutions  per  minute.  These 
figures  are  by  no  means  exact,  and  in  many  cases  it  will  be 
found  desirable  to  depart  from  them.  The  cutter  spindle  is 
hardened  and  runs  in  adjustable  bearings,  the  end  thrust 
being   taken  on   a  hardened   pin   which   runs  in   oil.     Spiral 


Fig.    1.     Sehuehardt   &  Sehutte  Duplex   Automatic   Profile    Milling    Maehine 

cutters    are    used    which    are    inexpensive    to    make    and    to 
maintain. 

The  work  is  mounted  on  the  ends  of  spindles  carried  by  the 
duplex  heads  of  the  machine.  These  heads  are  supported  on 
cross-slides  with  adjustable  bearings  and  are  moved  in  and 
out  by  means  of  the  master-cams  or  "copy-plates"  which  are 


Examples   of   Work   done   on   Sehuehardt   &   Sehutte 
Profile    Miller 

in  the  revolution.  In  cases  where  it  is  desired  to  take  a 
second  or  finishing  cut,  the  trip  can  be  set  to  operate  at  the 
end  of  the  second  revolution.  Relief  clutches 
are  provided  on  the  worm-wheels  which  en- 
able Irregular  profiles  to  be  milled  that  could 
not  be  handled  by  other  means.  Fig.  2 
shows  examples  of  profile  milling  done  on  this 
machine  and  the  table  gives  the  rate  of  pro- 
duction for  each  piece. 

The  saddles  have  a  short  movement  along 
the  bed  to  provide  for  withdrawing  internal 
work   from   the   cutters.     The  brackets   upon 
which  the  rollers  are  mounted  which  run  in 
contact   with   the   copy-plates   are   secured   to 
the   saddles.     The   copy-plates   are   milled   on 
the  machine.     In  arranging  the  machine  for 
milling  the  profile  of  any  given  piece,  the  first 
step  is  to  make  a  model.     This  model  is  then 
used  to  control  the  movement  of  the  machine 
in  milling  the  master  cams  or  so-called  "copy- 
plates."    The  copy-plates  produced  in  this  way 
are  then  used  for  controlling  the  machine  in 
profiling  subsequent  pieces.     Each  of  the  du- 
plex heads  on  this  machine  is  independent  of 
the    other    so    that    the    two    heads    can    be 
engaged     on     different     classes    of    work    if 
such    a    procedure    is    desirable.      The    bed    of    the    machine 
is   of   rigid   construction    and    is   surrounded   by   an   oil   tray 
equipped     with     a     reservoir     and     strainer.       All     of     the 
gears   are   cut    from    solid    blanks,    and    all    gearing    is    care- 
fully   enclosed    to    provide    for    the    safety    of    the    operator. 
The    equipment    regularly    provided    comprises    two    counter- 
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shafts,    master    plates,    cutters,    oil    pumps    and    connections, 
one  copy  generating  attachment  and   two  cutters. 


GRANT  RIVETING   MACHINE 

The    riveting   machine    sliowu    in    the    accompanying   illus- 
tration is  a  recent  product  of  thi'  Crant  Mfg.  &  Machine  Co., 

80  Silliman  Ave., 
IJridgeport,  ('  o  n  n. 
This  machine  rep- 
resents a  departure 
from  the  preceding 
designs  which  have 
been  brought  out 
by  this  company  in 


NEWTON    CYLINDER  BORING   MACHINE 

Tlie  Newton  Macliine  'Icjcl  Works,  Inc.,  I'liiladelpliia,  Fa., 
has  recently  built  two  large  boring  mills  for  machining 
modern  locomotive  cylinders,  in  which  the  circular  valve 
chamber  is  bored  from  the  solid  cylinder  casting.  The  ma- 
chine is  fitted  with  a  compound  table  having  transverse,  longi- 
tudinal and  vertical  adjustment.  This  enables  the  circular 
valve  chamber  to  be  bored  first,  after  which  the  cylinder  is 
bored.  While  the  cylinder  is  being  bored  the  valve  chamber 
bushing  can  be  fitted,  and  the  final  operation  then  consists  of 
boring  this  bushing.  The  adjustments  provided  by  the  com- 
pound table  enable  all  of  these  operations  to  be  handled  with- 
out disturbing  the  location  of  the  work,  and  this  elimination 
of  tlie  necessity  for  resetting  is  the  means  of  effecting  a  ma- 
terial  saving  of  time.     The  spindle  is  7   inches  in  diameter 


Grant    Rivet    Spinning    Machine    witli    Rollers 
on    Lower    Side 

that  the  riveting  is  accomplished  in  a  reverse  position  from 
that  of  the  regular  rivet  spinning  machines.  It  will  be  noted 
that  tlie  riveting  rollers  are  located  on  the  under  side  instead 
of  at  the  top,  which  is  the  usual  practice.  This  macliine 
was  designed  for  operating  on  the  inside  of  circular  work 
such  as  electric  light  fi.xtures  and  a  variety  of  similar  arti- 
cles. The  riveting  spindle  is  driven  by  helical  gears  which 
run   in   an   oil-tight  case  and  can   be  packed   with   grease  or 


Fig.    1. 


Front  View   of  Newton   Locomotive   Cylinder 
Boring    Machine 


and  has  a  continuous  travel  of  140  inches.  There  are  six 
changes  of  geared  feed  and  rapid  power  traverse  in  both  di- 
rections. The  capacity  of  the  machine  is  to  bore  and  finish 
both  ends  of  cylinders  up  to  50  inches  in  length.  The  cross 
adjusting  table  is  54  inches  in  width  by  72  inches  long,  and 
the  vertical  adjustment  gives  arange  of  from  39  to  51  inches 
from  the  top  of  the  table  to  the  center  of  the  spindle.  The 
maximum  distance  between  the  facing  arms  is  60  inclies. 


Fig.    2,     Opposite    Side    of    Boring    Machine    shown    in    Fig.    1 


Other  lubricant.  Power  is  supplied  to  the  machine  tlirough 
a  pulley  at  the  rear.  Means  of  adjustment  are  provided  on 
the  countershaft  for  maintaining  a  uniform  tension  on  the 
belt  when  the  table  is  raised  or  lowered  for  work  of  various 
thicknesses,  thus  insuring  an  efficient  transmission  of  power 
at  all  times.  The  illustration  makes  the  construction  and 
method  of  operating  the  machine  quite  clear. 


The  main  drive  for  the  spindle  is  through  a  steep  lead 
worm-wheel  which  engages  a  hardened  steel  worm  fitted  with 
roller  thrust  bearings.  The  worm  and  worm-wheel  are  en- 
cased and  run  in  oil.  The  drive  is  so  arranged  that  the 
fast  power  traverse  of  the  spindle  may  be  used  while  the 
spindle  is  not  rotating,  and  this  fast  power  traverse,  the  ro- 
tation of  the  spindle,  and  the  power  elevation  of  the  table 
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may  be  dlscngaKi'il  or  oiigagod  by  levers  localotl  at  the  oper- 
ating side  of  the  niaeliiiie  beside  the  iiuiin  head  without  slop- 
ping the  motor.  'Phe  feed  is  taken  from  the  gearbox,  hav- 
ing eight  gears  niounled  on  sliding  sleeves.  Six  feed  changes 
are  available  without  requiring  the  removal  of  gears,  and 
the  sleeves  are  easily  adjusted  by  means  of  latch  levers. 

The  saddle  has  roller  bearings  to  take  the  thrust  In  both 
directions.  'I'lic  outboard  bearing  is  provided  with  inde- 
pendent in  and  out  adjustment  so  that  the  cylinders  may  bo 
mounted  on  the  nuiin  table  and  adjusted  to  come  within  the 
range  of  the  facing  head  on  the  main  spindle  sleeve.  The 
outboard  bearing  can  then  be  adjusted  to  bring  the  dependent 
facing  head  within  range  of  the  adjacent  spindle  flange.  It 
will  bo  noticed  that  the  facing  heads  are  provided  with  an 
eccentric  clamp  permitting  the  spindle  sleeves  to  be  rotated 
while  the  facing  heads  hang  idle. 


VALLEY   CITY  WHEEL-GUARD 

The  illustrations  show  a  new  adjustable  wheel-guard  which 
the  Valley  City  Machine  Works, 
12-16  Campau  Ave.,  Grand 
Rapids,  Mich.,  has  added  to 
its  line  of  grinding  equipments. 
While  primarily  developed  for 
use  in  connection  with  Valley 
City  grinders,  this  hood  is  ap- 
plicable for  use  in  connection 
with  any  type  of  emery  wheel 
stand.  An  important  feature  is 
that  it  protects  the  nut  on  the 
arbor  as  well  as  the  wheel. 

Fig.  2  shows  a  24-inch  guard 
which  has  been  adjusted  to  fit 
over  a  grinding  wheel  18  inches 
in  diameter.  It  will  be  evident 
from  this  illustration  that  the 
hood  has  been  moved  back  so 
that  the  face  of  the  wheel  is  available;  at  the  same  time 
adequate    protection    is   provided.      Guards    of    this    type    are 


Fig,    1.    Small    Size    of    Valley 
City    Grinding    Wheel     Guard 


Fig.    2.     Grinding    Machine    equipped    with    Valley    City 
Wlieel    Guards 

made   in    sizes    for    grinding   wheels    ranging    from    8    to    24 
inches   in   diameter. 


NEW  MACHINERY  AND   TOOLS  NOTES 

Cutter  Head:  Joseph  Villiger,  Dixon,  111.  A  cutter  head 
designed  for  use  on  rotary  slitting  machines.  The  head  is 
clamped  to  the  shaft  by  means  of  a  square  headed  collar 
screw. 

Hydraulic  Pump:  Defiance  Machine  Works,  Defiance, 
Ohio.  A  double  plunger,  hydraulic  pump  for  use  in  con- 
nection with  hydraulic  presses  where  the  required  pressure 
ranges  from  5  to  100  tons. 


Hydraulic  Press:  Hydraulic  Press  Mfg.  (;o.,  84  Lincoln 
Av(!.,  Mt.  (Ulead.  Ohio.  A  GOO  ton  Inverted  hydraulic  press 
int(uid('d  for  straightening  steel  castingH.  Tills  i)reHS  can 
also  bo  uscid   for  other  heavy  Htraiglit(ining  operations. 

Engraving  Machine:  George  Gorton  Machine;  Co.,  Racine, 
Wis.  A  niacliiiK^  inteiuh^d  for  (engraving  serial  nuinlxirs  on 
tlu;  oval  edges  of  (trcain  separator  bowls.  Motor  drive  Is 
|)rovi(ied  by  a  motor  carried  on  a  shelf  s(!cur(!d  to  the 
standard. 

Plate  Joggling  Machine:  llilles  &  Jones  Co.,  Wilmington, 
Del.  A  inacliinc!  with  a  capacity  for  handling  plates  %  inch 
in  thickness  at  tlu;  rate;  of  10  fciet  per  minute.  Tlie  machine 
is  driven  by  a  50  horsepower  G.  K.  motor,  taking  current  from 
a  220-volt  direct-current  circuit. 

Tapping  Chuck:  W.  L.  Procunier,  208  N.  5th  Ave.,  Chi- 
cago, HI.  A  tapping  chuck  arranged  with  a  saf<!ty  friction 
drive  to  prevent  breaking  the  taps.  One  of  the  features  of 
this  chuck  is  that  there  are  no  projecting  parts,  such  as  set- 
screws,  which  can  injure  the  operator. 

Threading  Machine:  Williams  Tool  Co.,  Erie,  Pa.  A  16- 
inch  pipe  threading  and  cutting-off  machine  which  is  known 
as  the  No.  6  size.  This  machine  is  adapted  for  the  lieaviest 
classes  of  work  that  come  within  its  range.  Pipe  ranging 
from  7  to  16  inches  in  diameter  can  be  handled. 

Gages:  Reed  &  Prince  Mfg.  Co.,  Worcester,  Mass.  This 
company  has  recently  brought  out  an  adjustable  templet 
gage  provided  with  a  fitting  pin  to  keep  the  gage  in  align- 
ment. Other  recent  products  are  a  solid  templet  gage  for 
screw  stock,  a  thread  limit  gage  and  a  screw  thread  mi- 
crometer. 

Diamond  Holder:  Thomson  Tool  &  Supply  Co.,  Indian- 
apolis, Ind.  A  diamond  holder  for  use  in  dressing  grinding 
wheels.  The  diamond  is  held  in  place  against  the  pressure 
of  a  spring  and  in  case  of  shock  the  spring  absorbs  the  ex- 
cessive pressure  and  greatly  reduces  the  possibility  of  break- 
ing the  stone. 

Friction  Socket  Wrench:  Allen  Wrench  &  Tool  Co.,  Provi- 
dence, R.  I.  This  wrench  consists  of  three  working  parts, 
designed  in  such  a  way  that  it  grips  the  socket  head  and 
turns  it  by  the  action  of  a  friction  drive.  The  wrench  can 
be  made  to  grip  at  any  point  and  is  available  for  use  in  very 
limited  spaces. 

Portable  Geared  Electric  Hoists:  Detroit  Hoist  &  Machine 
Co.,  Detroit,  Mich.  A  line  of  geared  electric  hoists  which 
is  quite  similar  to  the  line  of  pneumatic  hoists  made  by  this 
company  with  the  exception  of  the  motive  power.  The  hoist 
is  of  simple  and  compact  design  and  is  said  to  be  essenti- 
ally "fool  proof." 

Disk  Grinders:  Gardner  Machine  Co.,  Beloit,  Wis.  Two 
styles  of  patternmaker's  disk  grinders.  One  of  these  ma- 
chines is  equipped  with  direct  connected  motor  drive  and 
is  only  adapted  for  wood-working.  The  other  is  a  combina- 
tion machine  which  can  be  used  by  patternmakers  and  is 
also  suitable  for  grinding  metal. 

Pneumatic  Drill:  IngersoU-Rand  Co.,  New  York  City.  A 
pneumatic  drilling  machine  built  in  five  sizes.  A  feature  of 
this  machine  is  that  the  entire  motor  apparatus  may  be  as- 
sembled or  taken  apart  through  the  crank  case  by  simply  re- 
moving the  cover.  The  motor  is  of  the  angular,  four- 
cylinder,  single-acting  reciprocating  type. 

Cylinder  Boring  Machine:  Moline  Tool  Co.,  Moline,  111.  A 
multiple  spindle  machine  equipped  with  a  cross  adjustable 
table  to  adapt  it  for  milling  ports  in  the  cylinders  of  Knight 
engines,  the  design  of  the  head  being  carefully  worked  out 
to  secure  a  degree  of  accuracy  in  machining  that  makes  a 
subsequent  grinding  operation  unnecessary. 

Vertical  Saw:  Newton  Machine  Tool  Works,  Inc.,  Phila- 
delphia, Pa.  A  vertical  spindle  cold  metal  saw,  designed  for 
cutting  off  risers  from  relatively  flat  castings  such  as  driv- 
ing wheels,  large  gears,  etc.  The  casting  is  placed  on  the 
table  of  the  machine  and  bolted  in  place,  after  which  the 
riser  is  cut  off  by  feeding  the  work  up  to  the  saw. 

Speed  Regulator:  Standard  Engineering  Works,  Woon- 
socket,  R.  I.  A  speed  regulating  device  where  the  speed 
variation  is  obtained  by  adjusting  the  relative  sizes  of  the 
driving  and  driven  pulleys.  The  rims  of  these  pulleys  are 
made  in  sections  and  provided  with  means  for  expanding  or 
contracting  them  to  adjust  the  diameters  to  the  required 
sizes. 

Cutter  and  Reamer  Grinder:  Matson  Machine  Co.,  Con- 
cord, N.  H.  A  machine  with  a  range  that  enables  it  to 
handle  grinding  operations  on  all  types  of  milling  tools  up 
to  11  Inches  in  length  by  8%  inches  in  diameter.  Tools  with 
either  straight  or  spiral  flutes  may  be  sharpened  and  the  ma- 
chine is  also  capable  of  handling  end  mills  with  straight  or 
taper  shanks. 

Gang  Drill:  Rockford  Drilling  Machine  Co.,  Rockford,  111. 
A  vertical  chucking  gang  drill  designed  for  handling  work 
requiring  considerable  power  but  where  a  great  amount  of 
swing  is  not  necessary.  The  machine  is  provided  with  a 
simple  type  of  positive  geared  feed  providing  a  wide  range 
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for    boring,    drilling    and    reaming    operations.      Hand    feed 
is  also  available. 

Screw  Driver:  Henjamin  Electric  Mfg.  Co.,  Chicago,  111. 
A  friction  screw  driver  which  combines  the  features  of  an 
ordinary  and  a  ratchet  screw  driver.  The  handle  of  the 
screw  driver  is  insulated,  making  it  particularly  suitable  for 
tlie  use  of  electricians.  The  friction  drive  is  obtained  by  a 
V-bearing  between  the  two  parts  of  which  the  hard  rubber 
handle  is  composed. 

Heat-treating  Furnace:  Industrial  Furnace  Co.,  671  At- 
water  St.,  Detroit,  Mich.  A  line  of  furnaces  for  use  In  the 
heat-treatment  of  high-speed  steel.  These  furnaces  are  pro- 
vided with  an  exceptionally  large  burner  capacity  to  adapt 
them  for  furnishing  the  high  temperatures  re(iuire(l  for  high- 
speed steel  treatment.  The  lining  Is  particularly  heavy  to 
enable  them  to  withstand  the  intense  heat. 

Plain  Grinding  Machine:  Brown  &  Sharpe  Mfg.  Co.,  Provi- 
dence, H.  I.  A  variable  speed  mechanism  is  the  chi(>f  fea- 
ture of  this  machine.  This  device  consists  of  multiple  fric- 
tion disks  located  at  the  rear  of  the  machine.  By  adjusting 
two  levers  at  the  front  of  the  machine  a  wide  range  of 
table  feeds  and  work  speeds  is  obtainable.  A  dial  provides 
for  setting  the  levers  for  the  required  speed  and  feed. 

Boring  Mill:  Pratt  &  Whitney  Co.,  Hartford,  Conn.  A 
boring  mill  e(|uipped  with  a  side  head.  With  the  side  head 
in  operation,  the  machine  is  capable  of  turning,  boring  or 
facing  work  up  to  38  inches  in  diameter.  With  the  side  head 
lowered  below  the  surface  of  tlie  table,  work  up  to  44  inches 
in  diameter  can  be  faced  with  the  vertical  turret.  Both  tur- 
rets are  provided  with  independent  feed  and  rapid  traverse. 

Upright  Drill:  W.  P.  Davis  Machine  Co.,  ;?n.'5  St.  Paul  St., 
Rochester,  N.  Y.  This  machine  has  a  geared  feed  box  and 
dial  for  regulating  the  feed  clianges.  There  are  three  changes 
of  positive  geared  feed  ranging  from  0.007  to  0.017  inch  per 
revolution  of  the  spindle.  The  dial  shows  at  a  glance  the 
feed  that  Is  in  use.  The  back  gears  on  the  machine  are 
thrown  in  and  out  of  engagement  by  the  movement  of  a 
single  lever. 

Countersinking  Machine:  Chicago  Pneumatic  Tool  Co., 
Chicago,  111.  This  machine  has  been  developed  with  the 
view  of  eliminating  the  necessity  of  employing  rigging,  back 
stops  and  feed-screws  that  were  formerly  necessary  for 
drilling  and  countersinking  holes  In  the  flanges  of  chan- 
nels, I-beams  and  similar  work.  This  countersinking  ma- 
chine is  Intended  for  use  in  connection  with  the  "Little  Giant" 
drill  built  by  tins  company. 

Four-spindle  Boring  Mill:  Newton  Machine  Tool  Works, 
Inc.,  Philadelphia,  Pa.  Each  of  the  four  spindles  of  this  ma- 
chine is  provided  with  individual  drive.  Two  of  the  spindles 
are  driven  by  7U,  horsepower  G.  E.  motors  running  at  400  to 
1200  R.  P.  M.  and  giving  spindle  speeds  of  6  to  54  R.  P.  M. 
The  other  two  spindles  are  driven  by  5  horsepower  G.  B. 
motors  running  at  400  to  1200  R.  P.  M.  and  giving  spindle 
speeds  of  18  to  54  R.  P.  M. 

Radial  Drill:  William  Sellers  &  Co.,  Inc.,  Philadelphia, 
Pa.  A  high  power  radial  drilling  machine  built  in  60,  72, 
84  and  96-inch  sizes.  The  drilling  head  is  designed  to  bring 
the  spindle  close  to  the  face  of  the  arm  to  eliminate  tor- 
sional strains  as  far  as  possible.  The  drill  head  is  moved 
on  the  arm  through  a  spiral  pinion  and  steel  rack,  the  hand- 
wheel  being  placed  directly  on  the  head.  The  machine  is 
driven  by  a  20  horsepower  variable  speed  motor. 

Alligator  Pipe  Wrench:  Shaw  Propeller  Co.,  Boston,  Mass. 
This  wrench  is  composed  of  a  single  piece  of  metal  and  Is 
capable  of  doing  any  work  that  can  be  handled  by  a  Stillson-, 
monkey-,  alligator-  or  flat-wrench.  Work  can  be  done  rapidly 
with  it,  and  a  sure  grip  is  obtained,  the  wrench  being  of 
ample  strength  for  work  that  comes  within  its  range.  No  ad- 
justment is  required  to  adapt  the  wrench  for  different  classes 
of  work.  The  grip  is  proportional  to  the  effort  which  is 
required  to  loosen  a  nut  or  fitting,  being  automatically  ad- 
justed by  the  effort  applied  by  the  operator. 

Die  Casting  Machine:  Indiana  Die  Casting  Development 
Co.,  Indianapolis,  Ind.  A  semi-automatic  rotary  type  die  cast- 
ing machine.  A  Bellevue  gas-fired  soft  metal  molting  fur- 
nace is  used  to  melt  the  metal,  which  is  delivered  to  the 
machine  pots  as  required.  Sheet  metal  covers  are  provided 
to  protect  the  operator  from  danger  resulting  from  the  lia- 
bility of  the  metal  to  spurt  out  if  the  pressure  is  applied  be- 
fore the  die  is  properly  closed.  The  machine  is  of  the  non- 
plunger  type.  It  is  operated  under  high  air  pressure  and  the 
metal  is  drawn  from  the  bottoms  of  the  pots,  which  Insures 
obtaining  dense  castings. 

Boring  Mill  Pressure  Compensator:  H.  D.  Bennett, 
Baltimore,  Md.  A  device  intended  for  reducing  frictional  re- 
sistance of  the  table  of  boring  mills.  This  compensating  de- 
vice was  designed  to  eliminate  the  diflieulty  experienced  in  a 
shop  where  the  lineshaft  was  driven  by  an  engine  that  was 
occasionally  subjected  to  severe  overloads.  At  such  times  the 
frictional  resistance  of  the  boring  mill  table  was  suflicient 
to  put  the  machine  out  of  action.  The  use  of  this  pressure 
compensator   has   proved   a   means   of   eliminating   this   difll- 


culty,  and  it  is  capable  of  saving  a  conHlderable  amount  of 
power  in   the  operation  of  boring  mills. 

Rack  Cutting  Machine:  (Jould  &  Eberhardt,  Newark,  N.  J. 
A  rack  cutting  machine  designed  for  use  on  medium  sized 
work.  This  machine  is  made  up  of  parts  of  the  :56  by  12 
inch  vertical  cutter  type  of  gear  cutter  built  by  Gould  &  Eber- 
hardt. The  work  table  is  indexed  automatically  and  while 
the  Indexing  is  being  pc^rformed  tlu^  cutter  slide  is  locked 
so  that  it  cannot  feed  down  until  the  indexing  has  been 
completed.  Single  or  gang  cutters  may  be  used  and  the 
machine  may  be  arranged  to  index  automatically  for  the 
number  of  cutt(?rs  that  are  in  use.  The  capacity  of  the  ma- 
chine is  for  racks  up  to  ;i6  Inches  in  length  by  10-inch  face 
width,  and  it  will  cut  teeth  of  ly^  diametral  pitch  In  cast 
iron  or  2  diametral  pitch  in  steel. 

*  *     • 

HIGH-SPEED  DRILL  USAGE 

The  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  states  that 
the  cutting  ability  and  hardness  of  drills  are  not  the  same 
thing,  especially  in  liigh-spced  drills.  The  apparent  hardness 
which  varies  with  the  composition  of  the  steel  is  no  Indica- 
tion of  its  power  to  stand  up  under  cut.  A  high-speed  drill 
that  cannot  be  filed  may  be  made  to  drill  extremely  hard  ma- 
terial by  exercising  great  care,  but  it  is  so  brittle  as  to  be 
worthless  for  softer  material.  Numerous  tests  have  proved 
that  files  vary  in  hardness  quite  as  much  as  other  hard- 
ened tools,  and  for  this  reason  file  tests  are  unreliable.  No 
drill  that  files  hard  or  soft  should  be  condemned  for  this 
reason  alone,  but  should  be  first  given  a  drilling  test  in  ma- 
terial of  known  hardness. 

The  recommendation  is  made  that  high-speed  drills  be 
warmed  before  using,  especially  where  the  conditions  of  ser- 
vice are  severe.  Any  hard  piece  of  steel  is  brittle  when  cold, 
and  high-speed  drills  are  no  exception.  They  work  better 
when  warm,  often  giving  good  results  when  the  chips  are 
turned  blue  by  the  heat  generated.  Never  turn  cold  water  onto 
a  high-speed  drill,  as  it  is  very  likely  to  crack.  It  is  also  bad 
practice  to  plunge  a  drill  into  cold  water  after  the  point  has 
been  heated  in  grinding.  The  drill  may  be  impaired  by  start- 
ing a  number  of  fine  cracks  in  the  point. 

The  following  lubricants  are  recommended  for  the  given 
materials:  Turpentine,  kerosene  or  soda  water  for  hard  and 
refractory  steel;  lard  oil  tr  soda  water  for  soft  steel  and 
wrought  iron;  soda  water  for  malleable  iron;  a  flood  of  paraf- 
fine  oil,  if  any  for  brass;  kerosene  or  soda  water  for  aluminum 
and  soft  alloys.  Cast  iron  should  be  drilled  dry  or  with  a 
jet  of  compressed  air. 

*  *     * 

The  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.,  has  is- 
sued a  catalogue  and  treatise  on  the  Bullard  vertical  turret 
lathe  ■which  is  not  only  unusual  typographically  but  a  de- 
cided departure  from  the  conventional  catalogue.  In  fact, 
the  idea  in  the  preparation  of  this  book  was,  first  of  all,  to 
make  it  of  practical  value  to  shop  superintendents  and  others 
interested  in  the  eflicient  production  of  what  is  commonly 
known  as  faceplate  work,  and  to  subordinate  the  catalogue 
feature.  For  this  reason,  a  large  amount  of  space  Is  given 
to  illustrations  showing  many  typical  as  well  as  unusual 
machining  operations.  It  is  pointed  out  that  the  cutting  time 
only  is  productive  in  machine  tool  operation  and  that  the 
design  of  the  machine  tool  is  only  effective  in  so  far  as  it  re- 
duces the  waste  time  between  cuts — hence,  the  significance 
of  the  title  of  this  treatise,  "Cutting  Time  Between  Cuts." 
It  contains  103  pages,  8'/i  by  11 '/i  inches,  is  printed  on  heavy 
paper  and  is  beautifully  illustrated.  The  fore  part  of  the 
book  contains  large  lialftono  illustrations,  showing  in  detail 
the  adaptability  of  the  Bullard  vertical  turret  lathe  and  Its 
application  to  various  classes  of  faceplate  and  chuck  work. 
Beneath  each  illustration  the  operation  is  briefly  described. 
Following,  there  are  about  twenty-four  pages  filled  with  dia- 
grams shov.lng  the  tool  e(|uipment  and  successive  order  of 
operations  on  a  great  variety  of  vertical  turret  lathe  work. 
These  diagrams  are  interesting  as  well  as  instructive,  and 
show  graphically  the  most  modern  practice  in  the  boring  and 
turning  of  many  different  machine  parts.  The  latter  half 
of  the  book  relates  to  the  turret  lathe  with  its  accessories 
and  attachments.  Various  noteworthy  features  of  the  ma- 
chine are  described  and  illustrated,  including  such  important 
parts  as  the  table  spindle,  the  bed.  the  cross-rail,  tlie  turrets, 
feeding  mechanism,  the  lubri<-ating  system,  the  thread  cut- 
ting attachment,  the  forming  attachment,  etc.  The  specifica- 
tions for  vertical  t\irrot  lathes  of  various  sizes  and  designs 
are  also  given.  This  book  should  be  of  value  to  every  ma- 
chine shop  manager  and  supcTintcndent,  and  every  mechani- 
cal man,  no  matter  what  his  position,  should  find  a  study  of 
Its  pages  instructive  and  interesting  to  an  unusual  degree. 
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DEVELOPMENT   IN   PLANER   TYPE 
MILLING   MACHINES 

The  modern  superiiitciulciit  or  I'oreinaii  who  is  r(>Ki)oiisll)l(3 
for  tho  niaintenance  of  the  rate  of  production  of  a  factory  or 
shop  Is  apt  to  take  the  most  efllclent  forms  of  maniifactiir- 
inK  equipment  for  granted.  Sucli  men  make  it  tlicir  business 
to  know  the  rates  of  production  tliat  arc  possibles  witli  dif- 
ferent types  of  niacliinc  tools,  and  when  a  new  job  comes  up 
tlu^y   carefully  consid(>r  the   merits  of  th(^  different   machines 


First   Heavy-duty   MiUing   Machine   built    in   tlie 
United   States 

on  which  it  could  be  performed  in  order  to  select  that  type 
which  they  believe  to  be  best  suited  for  the  requirements  of 
the  work.  But  the  time  of  these  men  has  been  so  fully  occu- 
pied by  their  work  that  they  have  had  little  time  to  watch 
the  development  which  has  taken  place  in  the  machines  that 
they  use,  unless  such  machines  have  been  the  product  of  the 
particular  factory  in  which  they  are  employed. 

Although  of  little  practical  value,  it  will  doubtless  be  of 
interest  to  look  back  upon  the  progress  which  has  been  made 
in  machine  design — for  instance,  in  the 
planer  type  of  milling  machine.  The  ac- 
companying illustrations  give  an  idea  of  the 
progress  which  has  been  made  in  this  par- 
ticular type  of  machine  in  the  last  thirty 
years.  Pig.  1  shows  what  is  said  to  be  the 
first  heavy-duty  milling  machine  built  in  the 
United  States.  This  particular  machine  is 
a  product  of  the  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.,  and  was  built 
for  the  Stearns  Mfg.  Co.,  Erie,  Pa.,  in  1884. 
Referring  to  the  illustration  it  will  be  seen 
that  the  outer  end  of  the  cutter  arbor  was 
supported  by  a  center,  and  the  intermediate 
driving  gears  were  supported  by  links. 
Later  machines  of  this  design  were  fur- 
nished with  simultaneous  vertical  adjust- 
ment. Unfortunately,  no  records  are  avail- 
able to  show  the  rate  of  production  obtained 
by  this  machine,  which  had  a  weight  of 
about  10,000  pounds. 

Previous  to  1905  very  few  records  were 
kept  showing  the  output  and  cost  of  pro- 
duction of  work  on  different  types  of  ma- 
chine tools,  but  in  the  opinion  of  the  Newton 
Machine  Tool  Works  a  feed  of  about  1  inch 
per  minute  on  slabbing  operations  is  the 
best  rate  that  was  obtainable  at  this  period  with  planer  type 
milling  machines.  At  about  this  time  the  Newton  Machine 
Tool  Works  contracted  for  two  machines  for  use  in  a  large 
locomotive  shop.  These  machines  were  built  under  a  guai;- 
antee  to  take  feeds  of  2  inches  per  minute  on  slabbing  opera- 
tions; this  was  regarded  as  considerably  in  excess  of  average 
practice  and  was  felt  to  be  quite  a  risk.  After  the  machines 
were  shipped,  the  user  reported  that  slabbing  operations  were 
being  performed  with  feeds  of  from  6  to  8  inches  per  min- 


ute. U))on  rc(U'ipt  of  this  advice  an  investigation  was  made 
and  it  was  found  that  the  increase  in  feed  was  made  possible 
by  the  Invention  of  the  Hi)iral  Inserted  tooth  high-speed 
nillling  cutter  by  Mr.  ('-.  D.  Peck.  This  type  of  (fitter  is  now 
kiu)wn  as  tho  Taylor-Newbold  cutter. 

I'Mg.  2  shows  a  50-inch  size  planer  type  milling  machine 
wliicli  is  one  of  the  modern  designs  of  tlie  Newton  Machine 
Tool  Works.  A  comparison  of  this  machine  with  tho  one 
antedating  it  by  thirty  years  will  show  the  wonderful  prog- 
ress which  has  been  made.  This  machine;  is  eciuipped 
thro\ighout  with  steel  or  bronze  gears.  The  table  is  ol  excep- 
tionally heavy  box-type  construction,  and  the  feed  is  obtained 
through  an  angular  steel  rack  and  spiral  bronze  pinion. 
The  feed  is  obtained  from  a  50  horsepower  motor  shown  at 
the  left  of  the  machine  and  the  elevating  of  the  rail  is  pro- 
vided for  by  a  special  3  horsepower  motor  mounted  on  the 
tie-beam.  The  spindle  is  driven  by  a  steep  lead  bronze  worm- 
wheel  meshing  with  a  hardened  steel  worm  fitted  with  roller 
thrust  bearings.  The  spindle  has  12  inches  cross  adjustment 
by  hand;  it  is  7%  inches  in  diameter  and  the  minimum  dis- 
tance from  the  center  of  the  spindle  to  the  top  of  the  table 
is  5  inches.  The  spindle  speeds  range  from  15  to  31  revolu- 
tions per  minute,  power  being  obtained  from  a  50  horsepower 
General  Electric  220  volt  motor.  The  net  weight  of  this  mar 
chine  is  70,000  pounds. 

This  machine  is  shown  channeling  to  full  depth  and  full 
width,  in  one  operation,  two  large  size  rods  at  a  table  advance 
of  2%  inches  per  minute.  The  maximum  cut  for  channeling 
would  probably  be  two  channels  5  inches  wide  by  1%  inch 
deep,  milled  to  the  full  depth  and  full  width  with  a  table  ad- 
vance of  21/^  to  2%  inches  per  minute.  Although  the  exact 
power  required  for  this  kind  of  work  has  not  been  de- 
termined, the  thrust  on  the  cutters  is  considerably  greater 
than  in  slabbing  operations  on  account  of  the  resistance  of- 
fered by  the  depth  of  the  cut.  For  slabbing  operations  this 
machine  would  be  capable  of  removing  li^  cubic  inch  of 
metal  per  horsepower  per  minute.  These  rod  milling  opera- 
tions are  cited  because  they  are  among  the  most  severe  work 
that  is  encountered  in  milling  practice.  In  order  to  stand 
up  under  such  work,  it  is  important  to  have  all  shafts  and 
gears  subject  to  opposed  stresses  with  bearings  in  a  common 
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Fig.    2.     A    Modern    Planer    Type    of    Milling    Machine 

casting,  in  order  to  prevent  the  possibility  of  chatter  or 
misalignment.  Responsible  builders  are  now  producing  ma- 
chines capable  of  driving  the  best  grade  of  cutters  to  the 
limit  of  their  capacity.  Efforts  toward  increased  production 
will  now  be  in  the  direction  of  securing  continuous  operation. 
*  *  * 
Electric  iron  ore  smelting  is  making  decided  headway  in 
Sweden,  where  during  the  past  year  some  of  the  most  promi- 
nent concerns  in  the  iron  industry  have  adopted  the  process. 
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SAVING  OPERATIONS  ON  TURRET  LATHES 

BY  CONRAD 

In  the  September  number  of  MAfEiiNEHY  "Albion"  con- 
tributed an  article  entitled,  "Turret  Lathe  Set-up  for  a  Small 
Screw,"  in  which  ho  explains  how  to  save  time  in  machining 
a  conical  headed  screw.  Ho  points  out  the  necessity  of  cut- 
ting down  the  number  of  operations  to  a  minimum,  owing 
to  the  heavy  turret  of  the  Herbert  No.  2  turret  lathe,  so  that 


FEED   FORWARD  AND  CUT  OFF. 


V\\\\\\ 

DIE 


Fig.    1.     Method   of   producing  Screw   of  the  Form   shown 

the  fatigue  caused  by  advancing,  withdrawing  and  rotating 
the  turret  may  be  cut  down  as  far  as  possible.  The  method 
advanced  by  "Albion"  reduces  the  number  of  operations  from 
six  to  three,  the  process  being  as  follows:  1.  Cut  off  and 
feed  bar  forward.     2.     Turn  and  round  end.     3.     Thread. 

If  it  is  merely  a  question  of  simplicity  and  saving  a  few 
seconds  on  each  piece,  the  writer  suggests  an  even  simpler 
method,  which  is  illustrated  in  Fig.  1.  This  illustration 
shows  the  screw  to  be  manufactured,  with  a  slight  difference 
in  shape,  the  end  being  made  flat  and  chamfered.  The  order 
of  operations  is:  1.  Feed  the  bar  forward  to  the  stop  held 
in  a  hole  of  the  turret,  with  a  screw  finished  by  the  preceding 
operation  still  to  be  cut  off.  2.  Cut  off  the  finished  screw 
with  a  tool  in  the  back-rest  of  a  tool-holder  bolted  onto  the 
same  face  of  the  turret,  and  form  the  next  screw  with  a  tool 
in  the  front  of  the  holder.  These  two  operations  are  per- 
formed without  rotating  the  turret.  3.  Thread  the  work 
with  a  die-head  held  in  the  turret.  In  this  way  the  whole 
job  is  finished  with  only  two  movements  of  the  turret  instead 
of  three,  as  necessitated  by  "Albion's"  method.  Moreover,  the 
die-head  and  the  tool-holder  may  be  located  in  two  adjacent 
faces  of  the  turret  so  that  it  is  only  necessary  to  move  the 
turret  through  1/6  of  a  revolution  forward  and  back  instead 
of  having  to  revolve  it  all  the  way  around.  It  will  also  bo 
evident  that  as  the  outline  of  the  forming  tool  is  composed 
entirely  of  straight  lines,  it  is  quite  simple  to  make. 

It  may  not  be  out  of  place  to  state  at  this  point  that  the 
question  of  the  fatigue  of  the  operator  has  evidently  received 
due  attention  by  the  builders  of  the  Herbert  turret  lathes,  as 
all  of  their  machines  arc  now  provided  with  a  patent  quick 
traverse  motion  for  the  saddle.     With  this  arrangement  it  is 


only  necessary  to  press  down  or  lift  up  a  small  lever  lo  start 
the  mechanism,  which  automatically  advances  or  withdraws 
the  turret  at  a  quick  rate. 

As  a  further  example  of  how  operations  can  be  saved  on 
automatic  and  semi-automatic  machines,  a  brief  description 
will  be  given  of  the  method  of  procedure  followed  In  pro- 
ducing pieces  of  the  form  illustrated  in  Fig.  2.  This  illus- 
tration shows  a  brass  piece  which  was  made  on  a  full  auto- 
matic machine.  The  machine  was  formerly  arranged  to 
make  one  of  these  pieces  at  a  time,  the  order  of  operations 
being  as  follows:  1.  Drill.  2.  Form  from  front  slide.  3. 
Countersink  hole.  4.  Tap.  5.  Cut  off  from  back  slide.  By 
speeding  up,  the  best  output  that  was  obtainable  by  this 
method  was  three  pieces  per  minute,  but  this  was  found  to 
be  insufl^cient. 

In  order  to  increase  production,  it  was  decided  to  make  two 
pieces  at  a  time,  according  to  the  method  illustrated  in  Fig. 
2.  Working  on  this  principle,  the  order  of  operations  is  as 
follows:  1.  Drill  through  the  depth  of  two  pieces.  2. 
Form  two  pieces  from  front  slide.  3.  Countersink  first  piece. 
4.  Tap  two  pieces.  5.  Cut  off  first  piece  from  back  slide.  6. 
Countersink   second    piece.     7.     Cut   off   second   piece    from 


DRILL  TWO    FIECES. 
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CUT  OFF  FRONT  PIECE. 


r 


COUNTER-SINK  AND  CUT  OFF  SECOND   PIECE. 


Fig.    2.     Operations   involved   in   producing   Pieces   Two   at  a   Time 

back  slide.  In  this  way  two  pieces  were  made  in  seven  oper- 
ations, requiring  one  complete  revolution  of  the  turret; 
whereas,  the  original  method  made  it  possible  to  produce 
only  one  piece  in  practically  the  same  length  of  time.  The 
change  in  the  m(>thod  of  procedure  effected  an  increase  of 
output  of  about  30  per  cent. 

From  the  foregoing  it  will  be  evident  that  although  auto- 
matic and  semi-automatic  machines  are  generally  run  by  un- 
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A  Final 

To  Insure 
Accuracy  of 
the  Index 
Wheel  and  its 
Mounting — 
Inaccuracy 
Here  Causes 
Incorrect 
Gear  Teeth. 


Inaccuracies  in  the  index  wheel  of  Automatic  Gear  Cutting  Machines 
show  at  once  in  gears  cut  by  it  as  thick  or  thin  teeth.  B.  &  S.  Index 
Wheels  are  cut  with  special  machinery  having  master  wheels  which  are 
as  exact  as  skilled  methods  can  produce.  Each  wheel  is  held  to  very 
close  limits,  ten  hours  being  required  to  cut  the  index  wheel  of  the 
machine  shown  opposite.  Great  care  is  also  taken  in  finishing  the 
bearings  of  the  index  wheel  and  spindle  and  in  mounting  the  wheel 
to  avoid  error  at  this  point.  The  cut  above  illustrates  the  careful  manner 
in  which  we  test  every  index  wheel  after  it  is  mounted,  with  a  special 
device  for  instantly  detecting  the  slightest  error  in  the  teeth.  Inaccuracy 
in  the  indexing  mechanism  is  another  cause  of  incorrectly  cut  gears, 
even  with  an  accurate  index  wheel.  To  detect  such  errors,  we  apply 
another  special  testing  mechanism  capable  of  locating  any  error  in  the 
various  positions  of  the  wheel  when  rotated  by  its  own  power. 


BroAvn   &   Sharpe  Mfg.  Co. 

OFFICES:  20  Vcsey  St.,  New  York,  N.  T.;  634  The  Bourse,  Philadelphia,  Pa.;  026  G30  Wasbingtoa  Blvd.,  Chicago,  111.;  30.5  Chamber  of  Com- 
merce Bldg.,   Kochcstcr,  N.  Y. ;  Room  429,  University  Block,  Syracuse,  N.   Y. 

EEPKESENTATIVES;  Baird  Machinery  Co.,  Pittsburgh,  Pa.;  Erie,  Pa.;  Carey  Machinery  &  Supply  Co.,  Baltimore,  Md.;  E.  A.  Kinsey  Co., 
Cincinnati,  O..  Indianapolis,  lud.;  Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland,  O.,  Detroit, 
Mich.;    ColcordWright    Machinery    &    Supply    Co.,    St.    Louis,    Mo.;    Perine    Machinery    Co.,    Seattle,    Wash.;    Portland   Machinery   Co.,    Portland,    Ore. 
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Pest  For  Each  Machine 


B.  &S.  Automatic  Gear  Cutting  Machines  are  designed  for  rapid  pro- 
duction, in  addition  to  their  accuracy  of  workmanship.  They  have  the 
three  features  which  insure  this  point  —  a  rapid,  powerful  drive,  rigid 
design  and  convenient  arrangement  of  parts.  Ample  power  is  delivered 
by  the  large  diameter  driving  pulley  to  the  cutter  spindle  through  a  worm 
drive,  giving  rapid  yet  smooth  cutting  action.  A  glance  at  the  cut 
below  shows  the  lines  and  proportions  of  the  machine  as  a  whole,  the 
rigid,  compact  base,  the  massive  column  and  work  slide,  the  long  bearing 
surface  of  the  cutter  slide,  the  unusually  large  cutter  and  work 
spindles  and  the  correct  relation  each  part  bears  to  the  other.  These 
are  the  features  that  allow  maximum  speeds  and 
feeds  without  impairing  accuracy.  Quick  "set- 
ups" are  possible  owing  to  the  accessibility  of  all  the 
hand  wheels,  levers  and  change  gears  for  controlling 
the  various  movements. 


No.  6  Automatic 

Gear  Cutting 

Machine 


Capacity: 

Spur  Gears  to  72"  in 
diameter,  13"  face. 

Cast  iron,  1  3-4  dia- 
metral pitch;  steel, 
2   diametral   pitch. 

^rovidence^   R.   I.^   U.  S.  A. 

CANADIAN:     The  Canadian   Fairbanks  Aforsc  Co.,  Ltd.,  Montreal.  Toronto,    Winniiicp.   CalRar.v,    Vancouver.   St.   Johns,   Saskatoon. 

FOREIGN:  lluek  &  Hickman.  T.td..  London.  Hirniingliani.  Xlnnrhcslpr.  Sliolllcld,  Glasuow.  F.  G.  Kretsohiner  &  Co.,  Frankfurt  a/.M..  Germany: 
V.  l..inener.  Copenliasen,  Denmark.  Stockliolm.  Sweden.  Chrlstlanln.  Xorwa.v:  Sclinclnirdt  &  Sclintte.  St.  Peterslmrg,  Uuaala:  Fi^nwlck  Freres  & 
I'll..  I'aris,  Franco.  Uege.  KelKium.  Turin.  Italy.  Znricli,  Switzerland,  Ilarcelima.  Spain;  The  F.  W.  Home  Co..  Toklo,  Japan.  I,.  A.  \  all, 
Mell.oiirne.    Australia;    F.   L.   Strong,    Manila. 

See  Page  60 
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skillfd  labor,  it  Is  of  Rront  imporliinco  to  have  such  machines 
in  cliarKo  of  a  competent  suporlntendont  who  Is  up  to  all 
sorts  of  "kinks"  and  methods  of  cutting  down  tho  time  of  pro- 
duction. The  Kreatcst  savings  in  work  of  this  kind  are  ef- 
fected by  reducing  the  Idle  operations  as  far  as  possible.  It 
is  not  possible  to  go  on  increasing  speeds  and  feeds  ad 
infinitum,  but  it  is  possible  to  cut  down  the  number  of  oper- 
ations and  the  time  which  elapses  between  them,  and  this  is 
the  point  that  should  receive  attention  when  an  eiidc'avor  is 
made  to  increase  production. 

*     *     * 

LARGE   OUTSIDE   MICROMETERS 

BY  WII,I,IAM  S,  ROWBLL* 

Much  has  been  done  in  recent  years  toward  providing  both 
inside  and  outside  micrometers,  but  a  more  plentiful  supply, 
especially  in  the  largo  sizes,  could  be  used  to  advantage  in 
almost  any  shop.  Doubtless  first  cost  has  much  to  do  with 
keeping  the  stock  down  to  its  slender  proportions.  Consider- 
ation of  the  following  may  prove  helpful  to  those  who  would 
help  themselves. 

The  commercial  inside  micrometer  up  to  about  thirty-six 
inches  is  so  good  and  cheap  that  it  leaves  little  to  be  asked; 
above  that  size  the  writer  has  used  a  number  of  designs. 
Providing  additional  and  longer  rods  to  be  used  with  the 
same  head  is  usually  a  satisfactory  solution.     Solid  rods  may 


Fig.    1.     Large  Micrometer  for  making  Outside  Measurements 

be  used  for  almost  any  length  but  tubes  are  better  adapted  to 
the  larger  sizes. 

There  are  a  number  of  reasons  for  the  scarcity  of  larger 
outside  micrometers,  but  when  the  merits  of  sheet  aluminum 
for  the  bow  or  frame  become  better  known  more  of  it  will  be 
used  for  this  purpose.  To  use  it,  as  is  often  done,  by  cutting 
as  many  and  as  large  bows  as  can  be  laid  out  on  a  sheet  of 
the  metal  without  making  use  of  its  high  ductility,  is  a  waste 
of   time   and   material.     The   proper   way    is   to   lay   out   the 

sizes  wanted  direct- 
ly on  the  sheet 
metal  and  saw 
along  the  lines  with 
a  band  saw.  Kero- 
sene is  a  good 
lubricant.  The  il- 
lustration Fig.  3 
will  give  an  idea 
of  liow  a  sheet  of 
aluminum  can  be 
cut  with  a  mini- 
mum of  waste.  The 
parts  that  come 
from  the  saw  need- 
ing shaping  can  be 
easily  forged  into 
shape  at  a  low  heat.  The  smith  should,  if  not  familiar  with 
the  materials,  experiment  with  a  waste  piece  and  note  the 
proper  forging  heat.  Sheet  aluminum  %  inch  thick  is  easily 
obtained  and  is  generally  conceded  to  be  thick  enough  for  all 
sizes  up  to  thirty-six  inches  without  any  stiffening  against  side 
flexure.  For  larger  sizes  a  thicker  sheet,  or  perhaps  better, 
an  approximation  of  an  I-beam  section  would  provide  the 
necessary  stiffness. 


Fig.    2. 


Arrangement  of  the  Clamp  for  holding 
the    Micrometer    Head 


Tail-pieces  should  be  drill  rod  steel  5/16  Inch  diameter  If 
they  ar(!  to  extend  six  inches.  TIk;  measuring  points  of  both 
scr(;w  and  tail-piec<!  should  be  slightly  rounded.  This  is 
more  important  than  might  at  first  appear.  Such  bows  are 
not  stiff  enough  to  insure  the  flat  ends  remaining  parallel. 
With  both  contact  points  slightly  rounded  a  little  lack  of 
alignment  makes  no  difference. 

The  illustration  Pig.  1  shows  an  instrument  of  about  thir- 
t(><'n  inches  capacity.  The  tail-rod  shown  is  the  short  rod 
from  an  eight-  to  thirty-two-inch  inside  micrometer.  The 
niicroineter  screw  is  held  in  place  by  two  clamping  screws  B 
shown   in   Pig.   2.     The  steel  clip  that  holds  the  micrometer 


Fig.    3. 


Method  of  cutting  up  a  Sheet  of  Aluminum  for  a  Set 
of  Micrometer  Frames 


Address:     102G    Dayton    St.,    Ilaiiiilld 


screw  was  not  originally  intended  for  a  removable  screw  and 
was  held  to  the  aluminum  bow  by  the  three  rivets  D.  When 
the  saw  cut  A  was  made,  a  rivet  was  added  at  C  to  stiffen  the 
clip.  In  this  way  one  micrometer  screw  may  serve  two  or 
more  large  size  bows.  Bows  as  small  as  eighteen  inches  and 
under  should  usually  each  have  its  own  screw,  as  small  size 
instruments  are  generally  in  use. 

Of  course  it  is  understood  that  such  instruments  are  never 
standards.  They  are  transfer  instruments  as  strictly  as  were 
the  two-leg  calipers  of  our  fathers,  but  when  provided  with 
a  micrometer  screw  of  one-inch  run  eighteen  standard  gages 
will  suffice  to  set  such  calipers  for  all  sizes  from  zero  to 
thirty-seven  inches. 

*     *     * 

ADVERTISING  WITH  MOVING  PICTURES 
The  possibilities  of  the  moving  picture  as  an  advertising 
agent  is  fully  realized  in  Europe  as  well  as  in  America.  A 
firm  in  London  has  prepared  an  exhibition  of  moving  pictures 
illustrating  British  manufactures  and  industries,  and  films 
dealing  with  this  subject  are  to  be  shown  in  the  leading  cities 
of  the  European  continent.  North  and  South  America  and  the 
Britisli  colonies.  The  first  tour  will  be  one  of  northern 
Europe,  during  which  exhibition  the  films  will  be  shown  In 
some  sixty  cities.  These  exhibitions  will  be  held  during  the 
daytime  and  will  be  free,  invitations  being  issued  to  the  lead- 
ing business  men  in  each  city,  the  cost  being  defrayed  by  the 
manufacturers  whose  products  or  methods  are  shown.  In 
connection  with  this  tour,  a  commercial  reference  book  in 
English,  German  and  French  will  be  published  and  about 
sixty  thousand  copies  will  be  distributed  to  the  visitors  to 
the  exhibitions.  It  is  expected  that  this  method  will  do 
much  to  bring  the  names  of  British  manufacturers  before  for- 
eign buyers. 

The  following  mixture  is,  according  to  Foundry,  suitable 
for  cores  for  aluminum  and  brass  castings:  Silica  or  lake 
sand,  28  parts;  molding  sand,  12  parts;  and  linseed  oil  com- 
pound, or  plain  linseed  oil,  1  part,  by  weight.  The  lake  and 
molding  sands  are  first  thoroughly  mixed,  water  being  added 
until  almost  damp  enough  for  use,  when  the  linseed  oil  is 
thoroughly  mixed  into  the  sand.  It  is  very  important  that 
there  is  a  complete  mixture  of  the  oil  and  sand.  The  cores 
should  be  baked  in  a  hot  oven. 
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CINCINNATI  TOOL  ROOM  MILLERS 


You  probably  use  a  UNIVERSAL  DIVIDING  HEAD  more  than  anything  else 
in  the  tool  room.  You  frequently  want  to  set  the  spindle  at  an  angle,  and  you 
should  be  able  to  clamp  the  spindle  carrier  in  any  position  so  rigidly  that  it  can't 
move  under  a  cut. 

The  DIVIDING  HEAD  on  all  Cincinnati  Universal  Tool  Room  Millers  provides  for 
this.  The  spindle  carrier  swings  on  large  trunnions  (Si/o"  diameter  on  the  12" 
head)  which  are  held  by  clamps  gripping  their  entire  circumference.  They  will  not 
be  distorted  by  continuous  use  and  the  carrier  will  not  move  under  a  cut.  The  align- 
ment of  the  spindle  will  therefore  be  maintained.  When  taking  a  cut  it  is  desirable 
to  clamp  the  spindle.  Ours  is  provided  with  an  aligning  clamp,  acting  on  the  spin- 
dle endwise,  holding  it  securely  between  shoulders 
and  at  the  same  time  adjusting  it  closer  to  its  bear- 
ing.   This  insures  the  greatest  operating  accuracy. 

It  is  provided  with  the  usual  universal  side  index 
plate  and  also  a  direct  indexing  plate  on  the  spindle 
for  low  numbers.  The  change  from  one  system  of 
indexing  to  the  other  is  made  in  a  few  seconds  with- 
out disturbing  any  adjustments.  We  test  the  align- 
ments and  indexing  of  every  head  to  closer  limits 
than  were  thought  possible  a  few  years  ago.  Con- 
sider these  things  when  buying  a  Universal  Miller. 

Ask  for  our  complete  Milling  Machine  Catalogue. 


HDniZONTA'  SE-TrON  OF  CINCINNATI  D1VIDII(4  MEAD 
he  spindle  clamp  consists  of  a  spUt  ring",  C. 
that  is  spread  by  the  wedge  B  by  tlKhteninK 
the  screw  A,  thus  clamping  the  spindle  end- 
wise, securely,  without  crowding  it  out  of 
alignment. 


THE  CINCINNATI  MILLING  MACHINE  CO.,  Cincinnati,  Ohio,  U.  S.  A. 

EUROPEAN  AGENTS:      Alfred  H.   Sehutte,   Cologne,   Berlin,   Brussels,  Milan.  Tarls,  Unrcelona,  St.  Tctersburgh.     Donauwerk  Ernst  Krause  & 

Co.,    Vienna,    Budaiiest    and    Prague.      Sam    Lagerlofs,    Stockholm.  Sweden.     Chas.  Churchill  4  Co.,  London,   Birmingham, 

Mnnche.'iter.     New<a.>itle  on-Tyne    and    Glasgow. 

CANADIAN  AGENT:     71.    W.    Petrle.   T,fd..  Toronto,   Montreal.     Tavlor   &    Vmim.'     Vim.  onvii-. 

AUSTRALIAN  AGENTS:    McPhcrson's  Pty..   Ltd.,  Melbourne.      JAPAN  AGENTS;     Andrews  &  George,   Yokohama. 

CUBAN   AGENTS:     Krajewskl  Posant   Co.,    Havana.  ARGENTINE   AGENTS:     Robert   Pusteria   *   Co..    Bnenos    Aires. 
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LONGEST  RAILWAY  BRIDGE  IN  WORLD 

Thp  loiiKost  raihvay  brldKf  In  the  world  will  be  constructed 
shortly  tor  tlic  Improved  line  between  llerlin,  Germany,  and 
StoeUholm,  Sweden.  At  present,  the  railway  trains  are  carried 
by  large  ferries  a  distance  of  about  seventy  miles  from  a  point 
in  southern  Sweden  to  the  island  of  Rllgen,  In  Germany.  The 
trains  then  pass  across  the  Island  of  Rllgen,  but  must  again 
be  ferried  from  this  island  to  the  Gcrnuin  mainland,  a  dis- 
tance of  about  two  miles.  The  bridge  will  connect  the  Island 
of  ntlgcn  with  the  German  mainland  and  make  the  second 
ferry  trip  unnecessary.  The  length  of  the  bridge  will  be 
10,725  feet,  divided  into  twenty-two  spans.  The  height  of  the 
bridge  from  (lie  water  level  will  be  105  feet. 

■K        *        » 

PERSONALS 

J.  L.  Peden,  general  manager  of  the  Unlver.sal  Screw  Cutting 
Co.  of  America,  Philadelphia,  Pa.,  has  resigned  his  position. 

D.  Walker  Wear,  formerly  purchasing  agent  of  the  Chicago 
Tunnel  Co.,  has  been  elected  vice-president  and  director  of 
the  Stow  Mfg.  Co.,  Binghamton,  N.  Y. 

Henry  Rl.  Leland,  general  manager  of  the  Cadillac  Motor 
Car  Co.,  Detroit,  Mich.,  was  elected  president  of  the  Society 
of  Automobile  Engineers  at  the  January  meeting  in  New 
York  City. 

H.  H.  Robertson,  president  of  the  Asbestos  Protected  Metal 
Co.,  Beaver  Falls,  Pa.,  has  been  elected  vice-president  of  the 
Pittsburg  branch  of  the  National  Council  for  Industrial 
Safety. 

L.  G.  Daniels  has  been  made  general  manager  of  the  Rock- 
ford  Drilling  Machine  Co.,  Rockford,  111.,  succeeding  S.  H. 
Reck,  who  sold  out  and  withdrew  from  the  company  a  few 
months  ago. 

C.  R.  McCullough,  who  has  been  connected  with  the  Detroit 
office  of  Manning,  Maxwell  &  Moore,  Inc.,  for  the  past  two 
years,  has  entered  the  employ  of  the  Lees-Bradner  Co.,  Cleve- 
land, Ohio. 

John  Becker,  Jr.,  was  elected  treasurer  and  general  manager 
of  the  Becker  Milling  Machine  Co.,  Hyde  Park,  Mass.,  fol- 
lowing the  resignation  of  his  father,  John  Becker,  who  has 
retired  from  business. 

E.  A.  Muller  of  the  King  Machine  Tool  Co.,  Cincinnati, 
Ohio,  has  been  appointed  receiver  for  the  Modern  Machine 
Tool  Co.  of  Cincinnati.  The  company  is  said  to  be  solvent, 
having  $50,000  assets  and  $20,000  liabilities. 

S.  Wolff,  former  manager  of  the  Cleveland  office  of  the 
Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis.,  has  been  appointed 
Chicago  manager  for  the  DeLaval  Steam  Turbine  Co.,  Trenton, 
N-  J.,  manufacturer  of  steam  turbines,  centrifugal  pumps,  etc., 
with  offices  in  the  People's  Gas  Bldg. 


E.  M.  Chadwlck,  formerly  of  the  Fairbanks  Co.,  has  been 
app()lnt(>d  Mumager  of  the  BulTalo  branch  of  Manning,  Max- 
well &  Moore,  Inc.,  and  I).  A.  Hamilton,  formerly  of  the  Reed- 
I'renticc  Co.,  Worcester,  Mass.,  has  been  appointed  assistant 
at  the  Detroit  branch  of  Manni(ig,  Maxwell  &  Moore,  Inc. 

W.  H.  Sliafer,  formerly  with  the  Cincinnatiliiekford  Tool 
Co.,  Cincinnati,  Ohio,  and  recently  with  the  Rochester  Bor- 
ing Machine  Co.  of  Rochester,  N.  Y.,  has  again  become  as- 
sociated with  the  (Mncinnati-Bickford  Tool  Co.  as  special 
representative  in  connection  with  the  comi)any's  selling  or- 
ganization. 

Albert  A.  Dowd,  formerly  In  chargf;  of  tlu'  estiniating  de- 
partment of  the  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn., 
is  now  in  business  for  himself  as  a  production  engineer.  He 
is  prepared  to  furnisli  details  of  horizontal  and  vertical  lathe 
tool  eijuipments  as  a  specialty.  His  address  is  84  Washing- 
ton Terrace,  Bridgeport,  Conn. 

C.  U.  Scott,  Davenport,  Iowa,  has  resigned  his  position  at 
the  Rock  Island  Arsenal,  where  ho  has  been  for  the  past 
ten  years  in  charge  of  the  hardening  and  heat-treating  de- 
partment, in  order  to  devote  all  his  time  to  his  own  busi- 
ness of  tool  hardening,  heat-treating,  casehardening,  gal- 
vanizing, tinning,  brazing,  bluing  and  manufacture  of  fur- 
naces. 

A.  D.  Pcntz  is  the  inventor  of  the  toolroom  boring  machine 
built  by  the  Newton  Machine  Tool  Works,  Philadelphia,  Pa-,  and 
illustrated  and  described  in  the  November,  1913,  number  of 
Maciiineky.  Mr.  Pcntz,  who  is  with  the  General  Electric  Co., 
West  Lynn,  Mass.,  received  the  John  Scott  medal  from  the 
Franklin  Institute  in  1891,  for  machines  in  which  the  same 
principles  that  make  this  machine  distinctive  and  unique  were 
embodied. 

Prof.  David  N.  Camp,  president  of  the  Skinner  Chuck  Co., 
New  Britain,  Conn.,  was  the  guest  of  honor  at  an  annual 
banquet  tendered  by  the  company  to  its  employes  at  the  New 
Britain  Club,  December  23.  There  were  about  one  hundred 
and  twenty  men  present  and  Prof.  Camp  was  the  principal 
speaker  and  honored  guest  of  the  evening.  He  will  soon  be 
ninety-four  years  old,  a  fact  that  made  his  presence  at  the 
banquet  the  more  notable. 


OBITUARIES 

Herman  C.  Meinholtz,  vice-president  of  the  Heine  Safety 
Boiler  Co.,  St.  Louis,  Mo.,  died  in  St.  Louis  December  24, 
aged  forty-five  years.  Mr.  Meinholtz  entered  the  employ  of 
the  Heine  Safety  Boiler  Co.  at  the  age  of  nineteen  as  a  drafts- 
man and  was  continuously  connected  with  that  company  up 
to  the  time  of  his  death.  He  was  made  superintendent  in 
1895  and  vice-president  in  1907.  He  had  entire  charge  of  the 
company's  shop  when  it  was  established  in  1899,  and  under 
liis  general  direction  the  new  factory  was  designed  and  built 
in  1909.    He  is  survived  by  his  widow  and  five  children. 


COMING  EVENTS 

April  4-11.— First  National  Efficiency  Exposition 
and  Conference.  Grand  Central  Palace.  New  York 
City.  Walter  H.  Tallis,  director.  Efficiency  So- 
ciety.  Inc..  41  Paris  Row.   New  York  City. 

May  1-October  31 — Anglo-American  Exposition. 
London.  England,  to  celebrate  the  centenary  of 
peace  between  the  United  States  and  Great 
Britain.  American  executive  offices:  Woolworth 
Bldg.,  New  York  City.  Charles  J.  Kiraify  and 
Albert   E.    Kiraify,    commissioners  general. 

June  15-17. — Annual  convention  of  the  American 
Supply  &  Machinery  Manufacturers'  Association  at 
White  Sulphur  Springs.  West  Virginia;  New  Green 
Brier  Hotel,  headquarters.  General  offices  of  the 
association,     Woolworth    Bldg.,     New     York    City. 

September  20-25  (1915). — International  Engineer- 
ing Congress,  San  Francisco,  Cal..  in  connection 
with  the  Panama-Pacific  International  Exposition. 
W.  P.  Durand,  chairman,  Foxcrott  Bldg.,  San 
Francisco,    Cal. 

NEW  BOOKS  AND  PAMPHLETS 

Annual  Report  of  the  Secretary  of  Commerce — 1913. 
1,=J0  pages,  6  by  9  inches.  Published  by  the 
Department    of    Commerce,    Washington,    D.    C. 

Educational  Directory,  1913.  159  pages.  G  by  9 
inches.  Published  by  the  United  States  Bureau 
of    Education.    Washington,    D.    C,    as    Bulletin 

Kansas  Fuels:  Coal,  Oil,  Gas.  By  P.  F.  Walker 
and  Walter  Bohnstengel.  40  pages.  6  by  9 
inches.  Published  by  the  University  of  Kansas, 
Lawrence,  Kans.,  as  Engineering  Bulletin  No. 
3. 

Tests  of  Permissible  Explosives.      By  Clarence  Hall 
and    Spencer    P.     Howell.      313    pages.    6    by    9 
inches.     Published  by  the  Bureau  of  Mines,   De- 
partment   of    the    Interior,    Washington,    D     C 
as    Bulletin    G6. 

Metal-Mine  Accidents  in  the  United  States,  1912. 
Compiled  by  Albert  H.  Fay.  76  pages,  6  by  9 
inches.  Puljlished  by  the  Bureau  of  Mines,  De- 
partment of  the  Interior,  Washington,  D.  C,  as 
Technical  Paper  61. 


Special  Studies  in  Electrolysis  Mitigation.  By  E. 
B.  Rosa  and  Burton  McCoUum.  55  pages,  7  by 
10  inches.  Published  by  the  Department  of 
Commerce.  Washington,  D.  C,  as  Technologic 
Paper  of   the   Bureau  of  Standards  27. 

The  Use  and  Misuse  of  Explosives  in  Coal  Mining. 
By  J.  J.  Rutledge  and  Joseph  A.  Holmes.  54 
pages,  6  by  9  inches.  Pui>lished  by  the  Bureau 
of  Mines.  Department  of  the  Interior,  Wash- 
ington,   D.    C,    as   Miners'    Circular   7. 

Windage  Resistance  of  Steam-turbine  Wheels.  By 
Edgar  Buckingham.  44  pages,  7  by  10  inches. 
Pui)lished  by  the  Bureau  of  Standards.  Wash- 
ington, D.  C,  as  Reprint  208  of  the  Bulletin  of 
tlie    Bureau   of   Standards,    Vol.    10. 

Electrolysis  in  Concrete.  By  E.  B.  Rosa,  Burton 
McColIum,  and  0.  S.  Peters.  136  pages,  7  by 
10  inches.  Published  by  the  Department  of 
Commerce,  Wasliington.  D.  C,  as  Technologic 
Paper   No.    18  of  the  Bureau  of  Standards. 

Metallurgical  Coke.  By  A.  W.  Belden.  48  pages, 
0  by  9  inches.  Illustrated.  Map  showing  lo- 
cation of  coke  oven  plants  in  the  United  States. 
Published  by  Bureau  of  Mines.  Department  of 
the  Interior,  Washington,  D.  C,  as  Technical 
Paper  50. 

Melting  Points  of  Some  Refractory  Oxides.  By  C. 
W.  Kanolt.  19  pages.  7  by  10  inches.  Pub- 
lished by  tlie  Bureau  of  Standards,  Department 
of  Commerce.  Washington.  D.  C.  as  Reprint  212 
from  the  Bulletin  of  the  Bureau  of  Standards, 
Vol.    10. 

Analysis  of  Alternating-Current  Waves  by  the 
Method       of       Fourier.  By       Frederick       W. 

Grover.  77  pages,  7  by  10  inches.  Published  by 
the  Department  of  Commerce.  Washington, 
n.  C,  as  Reprint  203  from  the  Bulletin  of  the 
Bureau    of   .Standards,    Vol.    9. 

A  Comparative  Study  of  American  Direct  Current 
Watthour  Meters.  By  T.  T.  Fitch  and  C.  J. 
Hutior.  30  pages,  7  by  10  inches.  Published 
l)y  the  Bureau  of  Standards,  Department  of 
Commerce.    Washington.    D.    C,    as    Reprint    207 


of    the    Bulletin    of    the    Bureau    of    Standards. 
Vol.    10. 

Foreign      Publications      for      Advertising      American 
Goods.      236   pages.    6   by   9    inches.      Published 
by   Bureau  of   Foreign   and   Domestic  Commerce, 
Department    of    Commerce,    as    No.    10    of    the 
Miscellaneous  Series. 
This  publication  will  be  useful  to  American  manu- 
facturers who  wish  to  advertise   their  wares  in  for- 
eign   journals.      It    gives    the    foreign    publications, 
advertising    rates,     circulation,     subscription    prices, 
etc.,     for     Canada,     Mexico,     West     India.     South 
America,    Europe,    Asia,    Oceania,    Africa,    etc. 

Bureau    of    Supplies    of    the    Department    of    Water 
Supply,    Gas    and    Electricity,    New    York    City 
Report.     To   Henry  S.    Thompson,    commissioner. 
By     Elihu     C.     Church,     secretary.       6>4     by    10 
inches.      93    pages.      Illustrated.      Published    by 
the  City  of  New  York. 
This   report   is   of   much   interest   to   municipal   of- 
ficers  in   general.      It   outlines   the   plan    and    scope, 
tile   organization   and   administration   of   the   Bureau. 
Details  of  purchasing  and  inspection  are  given,  and 
storage   and   issue   of   supplies,    methods   of   keeping 
records  and  accounts  are  described. 

Mechanical  World  Electrical  Pocket  Book  for  1914, 

311    pages.    4    by    6    inches.      Illustrated.      Pub- 
lished   by    Emmott    &    Co.,     Ltd..     Manchester, 
England.     Distributed   in    the   United   States  by 
Norman    &    Remington,    Baltimore,    Md.      Price 
25  cents. 
This  book  is  similar  in  plan  and  scope  to  the  well 
known   Mechanical   World   Diary   and   Year   Book   in 
tile    mechanical    field.      It    treats    of    tlie    electrical 
units,     magnetic    laws,     characteristics    of    dynamos 
and   motors,   direct  and  alternating  current  systems, 
transformers,   accumulators,  wiring,   electrical  meas- 
uring  instruments,    electric   lamps,    electric   lighting. 
electromagnets,  electricity  in  coal  mines.     Tables  of 
logarithms    and    other    useful    tables    are    Included, 
and   a   diary   for  every  day   in    tlie  year. 

Bulletins  of  the  Engineering  Experiment  Station, 
University  of  Illinois.  Vol.  9.  Comprising 
Bulletins  63  to  67.  6  by  9  inches.  Published 
liy  tlie  Engineering  Experiment  Station,  Uni- 
versity of  Illinois.  Urbana,  111. 
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We    Have    Other    Thoughts 
Than   Gross   Sales 

and  we  have  a  theory  (which  so  far  has 
worked  to  our  satisfadion)  that  the  more 
thought  we  give  to  making  the  be^ 
machinery  we  know  how,  and  to  finding 
ways  to  make  it  better,  the  less  thought 
we  NEED  give  to  anything  else. 


Lucas  Machine  Tool  Co., 


NOW  AND    ^ 
.ALWAYS  OF> 


Cleveland,  0.,U.S.  A. 


AGENTS:  C.  W.  nuiton,  flrlllHIis  &  Co.,  London.  Altnd  II.  S.hiittc,  Coloyiic.  Iti'ilin,  Rnissels.  Taris.  Milan,  St.  relcrsburg. 
Harccloii.T,  Illlhao.  Donamvork  Krnst  Krausc  &  re.  Vioniia.  BudapcBt,  Prnguo.  Overall,  McCray,  Ltd..  S.vdney,  Australia.  Andrews 
&    George,    Yokoliamn,   Japan.      Williams   &   Wilson,    Montreal,    Canada.      H.    W.   Petrle,    Ltd.,   Toronto,   Ont. 
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' "      eutaloifue  nunibir  ai.' 


d   of   Pat     Spiral     Milling— Leads     and     roncHpmiclinK     AnKles- 
Mllllii)?     Machine      IihIcxIiik;      JI^m      and      Klxlures' 
Orlndlnjc   and   (;rljidl,i>r    Whicds    -PollHliInK   and    Lap! 
'" '    ■■  Work— I)ro|)-forKln(f 


It  iH,   however,   tt  textl,,>ok,,,d  wmkf  rr^n  Thieadlng    Dies;    MIIIIuk    (Gutters;     I, 


•ftllnc  ,i.,d   ventllatl.iK   for  enKl.,e...H  and  all  oth 

concenied    with   a.iy   iihane  of   the  piohlen.H  of  heat 

IK   and    v,.ntllatlnK    bnll,ll„K„.      The   fl,-Ht  edltl.a,    01 

the   work   was   published   over   twenty  five    years   nir, 

and    new    editions    have    been 

The  advancement   of 


Dies;  Itroachea  anil  Hi„,HhlnK  Operations;  Clag»iu- 
catlon,  TestlUK  and  Atipllcatlon  of  Files;  Screw 
Thread  Systems  aiirl  'Ihiead  OaKes;  Taps  and 
Thieading  Dies;  MIIIIuk  (Milters;  Keainers;  Twlat 
'"•'"-     "" ■••■ ■    •■  Heal  treat. 


ent 


and    ventilating   has   been    raphl.    and    In    the   jiresent 
edition   the  work  has  been  revised  In  such  a  manner 


lliinlenlriK,    TiMripeilnK    and    Anneal- 
ing;   Tesllng    the    llanlneKS   of    Meliils;    PrlncJides  of 
Iron    and    Steel    Mnnufa<-ture;    Koundiy    and    I'alterii 
nnen.iv  '.,„,,H„i,' I    "''""    I''"t'"<<';    Hxt,-uslon    of    Metals;    Die    Casting; 
iin.ntly    p,,bllshed    i,-„,.^,e   .s„op    i.;,|„|p„„.nt ;    Fo,-ge   Sh6p    Welding   Metl,! 
01    neaimg    ods;    Autogenous    Welding;    Wehling 


<   to   make    It   ...,iiallv    useKi     to   both   cr,^  ne  ,"  „„ ,    """    "'"■'""K    ""'"I"";    Coloring    Metals;     Horsepower 
yman.      ■I'l...    work    Is    -llvided    In  o     wo  "n,?  t'.'    Vut    '";''"'Tl   for   Machine  'r„ols_  and    Korglng   Machinery 


,!"1;!;''  I""    ""•"    ""').'"'';■'    '™>"'"    socond"" 


H'irt"'"^„ ./'''"'    T',''^',    '"    '""'"'■"    '"'"    two  "parts,  Th 
n,st     part     containing     the     text     matter     and 


...v.^^.  ...^,.n     TTiiiiiiiK,     iveiuiiiK    Will]     inerrn,i; 

electric    Welding;    Soldering    and    Itrazlng;    Ktching 
■••'     '"'■'ling    Fluids;    Coloring    Metals;     llorsipower 


Electric  Motor  Drive;  On.-e  of  Klectrlcal  Ma- 
lilnery— Dynamo  and  Motor  Trnubles;  Projiertlcs 
and    Weights    of    Materials;    Composition    of    Alloys: 


In;;   noto 

TZ'Z:;^Jr:,^'^rr^'^"^'^^^^^^^  Se;i"e™"'^^r™^t.!.^;siv'"V'^  'r  ?'  ^-  ^^^^^i'^of^Zr^ 

:^.2.,^rr-;e't^-£9^r"n 

and    .cam    engines, .,  .n;;^t,ng  _„m, ,  Ven.ll^/^p-yJ-"^    -;y  '1--, -"^, --''L.r  "^  ^i^'?^: 

Weights   and    Measures;    Metric   System   of   Measure- 
ments   and   Conversion   Tallies;    Manufacturing    Plant 


Pppnlnr.      It    treats    of    steam    and    stcn 

strain    turbines,    condensers,    boilei-s,    etc      gas    en  1  ir       „     -       - 

Sines    .gas    producers,    steam    geuc-ators  '  and    ma-  ^1!        i    i""!',*''  P,"'™'"""""'  ''''■*'*I"K:  «n<''''"l  Prol) 
tejials    01    construction,    shafting,    gearing     machine  *     /    Application;    Typical    Installations;    Sturte 

shop     practice,      belting,      mlciomcfe,^,    li'vdm.Xs  t'em  e ,   P""™',?  =    ?'""""••       While    the    book    Is    in- 

sages,      weights      and      measures.      logarithms,      trll  free   dIstrlliiTtlon  *','!'"''""''"•    "«  ™>*t  ""kcs  general 


goiiometrb.al   tables,    etc.     A  diai-y   for  eve. -y  day'Vn 

the   year   is    Included   and   a   complete    Index    makes    Compressed  Air  Practice.     Py  Frank  Richards. 


easy  reference  to  the  matters  contained. 
Investigating  on  Industry.     By  William   Kent.     126 

Ivn'''*'  ."c"'^    ''y^    '°'''"^*-      P»'>"sli<'<l    by    John 
niley  &  Sons.   Inc.,   New  York  City.     Price  $1 
In    the   introduction,    written   by   H.    L.    Gantt     the 
purpose  of  the  book  is  outllnct 
saying,   •'Look  before  you  leap 
••Find  ont  all  possible  facts  a 

drawing  conclusions.^'  The  contents  by  chapYers  are 
Genera  Considerations,  A  Business  Diagnostician, 
ihe  Diagnosis— The  Factory.  The  Accounting  and 
Sales  Department.  The  Doctor's  Preliminary  Report 
Ihe    Salesmen's    Conference,    The    Doctor's    Opinions 


pages,  G  by  () 
lishcd  by  the 
New  York  Citv 


inches. 

McGra 

Pri 


94   illustrations, 
v-nill     Book     Co. 

.f.-i  net. 


826 
Pub- 
Inc, 


'PI ii  ^■"■'-      «iice  .f.i  ner.  vincnnati    iron    . 

ine  atithor  published   a   small   liook   called   "Com-    Circular  of  the   •'Ci 
Vr.tn^fJi'ij'^.?"^  *^''"'y  ^""'■^  »S0.  and  this  work 


"      ^"".»i.^""t,       ««ii'ivr,,      i.itiiiuiutJLlil  lllK      IIUIIL 

Appraisal;    Drawing,   Tracing  and   Blueprint   Papers; 
Principal  Patent  Law  Regulations. 

NEW  CATALOGUES  AND 
CIRCULARS 

Cincinnati    Iron 


,1    oy   H.    L,.   Gantt.    the  ■-—■ '^"  ■"■'      uuuui  iweniy  .years  i 

led  as  based  on  the  old  ""'"'^  ?"■■•:  of  the  present  volume 

ip,"  or  in  other  words.  ''Oppressed  air  practice  and   the  n 

bout  an  industry  before  "      '*''    """^    during    the    twenty    ■ 

mtents  by  chaiiters  are-  *'!'''"*   ^'"'   varied.      The   contents  ' 


Steel    Co.,     Cincinnati.     Ohio. 
"    eightecn-lnch    engine   lathe. 

n^u        J   "    General   Electric    Co.,    Schenectady,    N.    Y.      Bulle- 

^„^  A  "'',™'"'''  '°    t"'    No-   A   4199   illustrating   and   describing   railway 
many  developments    motor  gears  and   pinions, 
years    elapsed    are        T^  *,i  «  -  ' 

Deane  Steam  Pump  Co,,  11,'i  Broadway,  New  York 
City.     Bulletin     D    2L'4    on    horizontal    double-acting 
single-cylinder   power    inimps. 
Brown    Instrument    Co.,    Philadelphia,    Pa.      Cal- 

a„,i    i>^"„^ --y...v.^..^c,    iuc    I'ucior  s    opinions    .„      r—    '—    ""^   •=^ii-iuiiipressor,    »ingie-stage   Com-    ™<lar  for  1914  illustrated  with  a  Tiew  of  a  twelve- 

and    Recommendat,ons,    Proposed    Reorganization    of      ,f ''^'O";  Two-stage  Air  Compression,   Two-stage  and    ""■I   Sun    in   action   at   Fort   Wadsworth     New   York 
the    Board    of    Directors.    Duties    of    the    Functional     '  I'lee^stage     Compression.     Air-compressor     R^gulat      City.  usworm, 

,„    ing    Devices.     The    Drive    nf    th„    n ^  ,i,u  «„„„  ,    iri     ^  -      „ 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulle- 
tins A  4143  and  A  4148  on  belt-driven  alternators 
Foi-iii  B  and  small  plant  direct-cun-ent  three-wire 
switchboard.s  of  12.5  and  250  volts  and  10  to  100 
K.  W.  capacity,  respectively. 
Noble    &    ■Westbrook    Mfg.    Co.,    Hartford,    Conn. 


,      .     „  --      - I.-'   comprise:     Atmos- 

?i!,''"Vr?™;:™'"""''  I»<-fl»'tions  and  General  Informa- 
tion. The  Compressed  Air  Problem,  Tables  and  Dia- 
grams for  Computations  in  Air  Compression.  The 
„J  'fl^^""    "'5    Air-compressor.    Single-stage    Com 


rZ,     Z           .     '"■'''■'ors.    Duties    of    the    Functional  .'  "■'^■•^stage     compression.  Air-compressor     Regulat- 

Comm,ttees  of  the  Board  of  Directors.  A   New  Kind  ">g^Dev,ces.     The    Drive  of    the    Compressor      The 

of   Factory    Expert-The   Leak    Hunter.    Locating    an  ^"'^o ,    Compressor.      The  Taylor     Compres..or'-Thf 

Industry.      The    author    likens    a    run-down    hi,si,„.=.  Humphrey    Pump.    Power  Cost    nf    n.^„, „..„„..„;.     , .°. 


Industry.  The  author  likens  a  run-down  business 
to  a  sick  man  and  the  efficiency  expert  to  the  doctor 
It  IS  the  doctor's  function  to  diagnose  the  ailment 
of   the   patient   and    to    prescribe   the   remedies 


Humphrey  Pump.  Power  Cost  of  Compi-e.ssed  Air 
lower  from  Compressed  Air,  The  Air  Receiver' 
lipe  Transmission.  Re-heating  Compressed  Air' 
Compressor     and     Receiver     Fires     and     Explosions' 


Bulletins    of    the    Engineering    Exneriment    <5t»t;„„  "^  ^"""^  ^'"'  ^^^  Air-compressor,   Gasoline  by  Com^  r  ^°,'''®    *   y^^^^}'\'">K  "^^-    ^°-'    H'»"0'-<i.    Conn. 

University     of     lU  no,s  ^  Vof'^  "'"p'^'h^i^^^  pression-Liquifled  Natural  Gas.   Rock  DriH  DeveZ-  Catalogue   of   Dwight    Slate   marking   machines,    die- 

....   ..      ^._o       -""nois.       \oI.     8.       Comprising  ments.    The    Electric   Air   Drill.    Compressed    Air    for  ''<"''^''-^  and    dx-S-       The    company    is    prepared    to 

Published  Raising  Water.    The  Air  Lift    Air   for   Inrlre   ste=m  ""'"'  ^'•^'^^  marking  dies  for  all  purposes. 


Bulletins   58    to   62.      6   by   9   inches.      Published 
by    the    Engineering    Experiment    Station      Uni- 
versity   of    Illinois,    Urbaua,    111. 
These    bulletins,    which    have    been    previously    re- 
viewed   in    Machinery,    are    as    follows:      "A    New 
Analysis    of    the    Cylinder    Performance    of    Recipro- 
cating   Engines,"    by    J.    Paul    Clayton;    "The    Ef- 
fects of  Cold   Weather   Upon   Train    Resistance  and 
Tonnage  Rating."  by  Edward  C.  Schmidt  and  F    W 
Marquis;     ••The    Coking    of    Coal    at    Low    Tempera- 
tures with  a  Preliminary  Study  of  the  By-products,' 

by   S.    W.    Parr  and    H     •      " 

the    Dewey    Decl 


Raising  Water.  The  Ai^  iiftArrfirilrge  Steam 
Hammers,  Diving  Bell  and  Cais.son,  Air  Jet-San" 
blast — Cement    '~'   - 


Morse  Chain  Co.,  Ithaca,  N.  Y.     Circular  of  Morse 
chain    drives,    showing    applications    to    motor-driven 


r.last— t^ement    Gun.    Liquid    Air— Oxygen    from    the  '^''^'"    drives,    showing    applications    to    motor-drive. 

Atmosphere.      The    work    will    be    welcomed    by    all  "S'^'iine  tools,  engine  drives,  textile  machinery,  rub 

Who    appreciate    clear    common    sense    treatment    of  ^'"'   ™>lls.    calender  rolls,   etc. 

an   engineering  subiect.  «*■„„   «*„     r..      „,„_,, .._     ..     „       „.       . 


an   engineering  subject 

Machinery's  Handbook.     Compiled  by  Erik  Oberg  and 
Frank  in  D    Jones.     1400  pages.  4V,  by  7  inches 


iiuuiiiui  i>.  jones.  1400  pages.  414  by  7  inches  ^  machines,  toolpost  grinders 
Published  by  the  Industrial  Press  New  York  ''''''^'  electric  breast  drills,  etc 
City.     Price  $5.  '  m,„,i. i^..x.:..     r..       t^  . 


Stow  Mfg,  Co.,  Binghamton.  N.  Y.  Circular  of 
portable  tools  comprising  emery  grinders,  light  drill- 
ing   machines,    toolpost    grinders,    electric   hand    but- 


..„.„„.^   """'■'  ""^  ""^  D.v-proaucts.-        ._   ,'„^'„  ,,  "'^  *^-      ,  Challenge    Machine    Co.,    Inc.,    Philadelnhia      Pa 

ind   H.   L.    Olln;    "An   Extension  of  <,h'°t=  ■      '^"''J"™''^  "egan  the  publication  of  data  Catalogue  of  "Challenge"  floor  grinders    illustratine 

mal    System    of    Classification    Ap-  f^rSt  vnHefiT/?  nf^-i-   '^^'''"'  ^^""^^  comprised  a   variety  of  grinders,   details  of  constnJction,   wheel 

ijgmeering    Industries,"    by    L.     P.  f„  S"^!**  ^^riety  of  tables,  diagrams  and  data  for  the  guards,    belt   polishing   attachment    etc 

3    G.    A.    Goodenoiiirii-     '•nho,..„t„,.  machinist,      toolmaker,      draftsman       desi,,no,.       „,„         „ ,_..._  .      _     ' 


plied    to    the    Engineering    Industries,"    by    L     p     '^  ^'^''^  variety  of  tables,  diagrams  and  data 

Breckenridge    and    G.    A.    Goodenbugh;    "Character-    "?"<'''.""«»•      toolmaker,     draftsman,     designer 

istics    and    Limitations   of   the   Series   Transformer  "    <'9'""<"'''   engineer  and   others   in   the   mechani. 


istics    and    Limitations   of   the   Series   Transformer 
by    A.     R.    Anderson    and    H.     R.     Woodrow;     '•The 
Electron     Theory     of     Magnetism,"     by     Elmer     H 
Williams. 


gineering    field. 


grew    in    volume    until    they    formed    a    mass   of   ma- 
terial difficult  to  index  and  handle.     Recognizing  the 
"<'<'1  of  putting  this  valuable  material  in  convenient 
pages. '5  by">y,    lnch"es    "publi'shTrt    hv"the   St,"    '°™  ./o""    general    use,     Machinbuy's    editors    have 
Steering  ^agaline  C^,'  .Z'^'r'^' ^^.!^%Z    P^^^^^^^^^'^l^^t^X^^^^:^^ 


me-  Shepard  Electric  Crane  &  Hoist  Co.,  Montour 
As  time  passed"~thI"da"ta'''sLe?s  ^''"''  ^-  J-  bulletin  No.  1002  on  Shepard  electric 
nntil    they^ormed    a    mass   of   ml'    Zl'^t'^I'^    hoists,     illustrating    their    use    in    steel 


Work,   Wages   and   Profits.     By  H.    L.    Gantt. 


The    second    edition    of   this   work   which    anoeared    h»!n''fn  ,    ,  !,"'^  ■''*'?''^-     ^^""^  additional  matter  has 
in    1910   has   been    thoroughly   revised   and    much    en      J'tl^if.^Al^l^.^'J''  ">  round  out  a  complete  work 


.muiisiieu  in  .MACHINERY  and  the  data  sheets  during  on  toe  motor  pro 
the  past  twenty  years.  Much  additional  matter  hal  on  these  starters, 
been  included  in  nr^ipr  fn  r^,.n.i  «..4-  „   ..^     _    .   .         trn !__,_    t . 


,      — .....v.uL.u^      Lud      u»c     lu     BLeei 

plants  and  on   the  docks  of  New  York  Harbor. 
Allen-Bradley  Co,,  495-497  Clinton  St.,  -Milwaukee, 
Wis.       Circular    describing    '•Type    H"    alternating- 
current    motor    starters.      Special    emphasis    is    laid 
on    the    motor    protective    features    of    the    rheostats 


of  reforonr.„    f^^  ti: :"."',»  -""■."''le  worK  Wheelock,  Lovejoy  &  Co.,  23  Cliff  St.,   New  York 

the  mosrrn;/en.o!,        r^'   !""   '*  '^  believed   to  be  City.      Circular  of   the   Keen    impact   ball   tester   for 

kind  ever  nnhif  hH  J""  *^''  arranged  work  of  the  testing    the    softness    of    steels    and    other    metals, 

nosftion     wheth       "^/f  the  mechanical  man   in   any  The    tester    was    illustrated    and    describe  1    in    the 

po.sition     whether   ,t   be   that   of   a   machinist,    tool-  July.   1913.  number  of  Machinery. 

n,ent       Thp-cnnT    r^y:--;:-  r   ";:'^""'"--   "'=«"'Se-    or  genera? r^;i'g;rTpeci;/Ss^°harWn%°^  Watson-StiUman    Co.,    192    Fulton    St..    New    York 

^iB^£^^^^^^m  S'~?-=^o"?^=s=^  b:^;b^--^^^^'^-^ 

Wrrkmon    i„    rr„Kit„    „»    t_j..^I  _         ,     „'     J^raiuing    able    to    use    formulas    that    he    ronniri    ci,..i„i,    t ''n"   open-jaw   types. 

Hammacher,   Schlemmer  &  Co.,  4th  Ave.  and  13th 


—    ~  — "-""fc^ij    iT;»iafu   auu    mucn    en 

larged,    the   first   edition    containing   only   194   pages 
The    work    contains    twenty-seven    illustrations,    in 
eluding  charts  in   two  colors.     The  new  material  in-    po.sitlon     wh 
eludes  an   e-xtended    treatment  of  the   task   idea   and    maker    draft 
a  new   chapter  on   the  results  of  scientific  manage 


Work     With    a    Bonus,     The    Task     Idea "frain'in?    "^''  """  """/"<■" -'"nstrations  the  practical  man  is 
Workmen    in    Habits    of    Industry    and    Cooperati""      i-!---?--"'"'...-^-''™"'^^    *■""*  -^^    ^""''^    ^""nl^    from 


Workmen    in    Habits    of    Industry    and    Cooperation  nh        •     "^<L"™"I«s    that    he    would    shrink  -from  """'-"•■■""    •^""■ 

Fixing     Habits    of    Industry      Results      Prices    and  "l^'^'^f-     THe  sections  on   heat-treatment  of  steel,  „  Hammacher,   Schlemmer  &  Co.,  4th  Ave.  and  13th 

Profits.    A    Practical    Example.      A    pleasing    feature  ^*''™f;^'^  »'  '"'•t"'^!^'  ""otor  power  of  machine  tools  ?'"  ,  f*^"!,,  ^"/'^    Cit.v.      Circular    of    the    "Yankee" 

of   Mr.    Gantt's   work   as   an   efflci>ncv   exnfrt   is   h^s  ^1°""^"'^  and  screw  threads  are  exhaustive.     Within  ^ench    drill,    hand  operated,    and    "Yankee"    vise    for 

sympathy    with    all    concerned       He   "reca.ds    -reafJr  !       jovers    of    the    book    are    included    a    complete  ^''°"'-       ^he     ••Yankee"     bench    drill    weighs     fitty- 

etficieiifv   (mm   th^  „f„„j !„»  .„  .^u.     s<»"»    oiciier  treatise  on  spur,  bevel,  helical  and  worm  o-o„,.o    „„/i  seven   pounds  and  Is  intended  for  small  shons.    farm 


sympathy    with    all    concerned.      He   "regards    -reater  ,^      covers    or    "the    book    are    included    a    complete 

efficiency   from  the  standpoint  of  the  true  eco^nomist  ",'^''"''<'  on  sjiur.  bevel,  helical  and  worm  gears,  and    ***'^''^"  :' "1  ""-.   -  ■"-"--"  »"■    ""'»■.  »u",.^,    lai". 

and    not    from    the    mere  y    selfish    viewnoint    of    ,n  I  "  /'''^t'O'"    on    springs    is    believed    to    be    the    best    "^^'^   **<"•     The  vise  may  be  used  on  the  drill  or  on 
employer    who    would    inc'^ease    his    profit      wUhout  nermu'of   revil"'    '"V^*    *'^"'^*-    •  ^P''^"    ""'^    °<"    ° 
consideration   of   the   effect  on    the   workman   or   on  he^?'   „?     --ey  ewmg   the   contents   in    full,    and    the 
•■-'-                               woittuidu    or   on  heads    of    sections    only    are    quoted    to    give    a    gen- 


humanity  as  a  whole 


pounds  and  Is  intended  for  small  shops,    farm 

^Q^  Th^       T.ir.n      n....-      t,  ^       1 At.  _        J-:il 

a  bench. 

Chicago    &    Northwestern    Railway    Co.,    Chicago, 
111.      Safety    Bulletin    No.    4.      These   bulletins   show 


Practical  Patternm.kin..       B      rp    w     t>  ToM  in  ■      •      f  JT.    ^'^     follows:       Mathematical  the   dangers   of   railroading   and    how   accidents   bap- 
pages      5"      bTl"^'  in^L        T-o^f,7°Y'-  .^*^  met  e  •„    ,     r.^^l  '^^^'r™'"    """    r"ormulas    in    Arith-  pen,    and    illustrate   the   ri,les   provided    for   avoiding 
Publfshed    hv    Nnrm,n    w     ;,    ^^"^    illustrations,  mete    and    Algebra:     Logarithms    and     Logarithmic  accidents.      A    slogan    of   the    company   is,    "Remem 
York   city    Vrice«2                  ""''    *    ^°°'    ^'^^  Jnd     Tril'i^nm  T^   ^''^T.?'    S"'"*'™    of    Triangles  ber  that  it  is  better  to  cause  a  delay  than  to  cause 
The    fir=V  J^ifi^       ,*D              ■  -*^     Trigonometrical     Tables;     Geometrical     Propo-  an  accident." 
-inc    first    edition    of    Barrows'_  work    on    pattern-  sitions      and      Problems;      Principal      Methods      and  w  *•       1  «  „     v,     «     a- 
making   was   published    I'n    1906.      New   material   has  Formulas     in     Theoretical     Mechanics-     Strensth     of  National  Malleable  Castings  Co.,  Sharon.  Pa.     Ci 
been  added  and  incomplete   sections   filled   out.      The  Materials;     Riveting    and    Riveted    .To'ints-    ston^th    Si'''"'..°f.    electric     steel     castings       


been  added  and  incomplete  sections  filled  out  im 
number  of  specific  examples  has  been  increased 
The  contents  comprise:  Patternmakcirs  and  Pattern; 
making.  How  Some  Folks  Make  Patterns,  Some 
Methods.  Patternmakers.  Lumber.  Varnish  Miscel- 
laneous Materials,  The  Bench  and  Its  Attachments 
Hand  Tools,  "Bench  Work,  Machine  Tools  for  Pat- 
temniakers,  Jhe 'Band-saw.  The  Circular  Saw  The 
Lathe.  Fillets.  Stavework.  Cant  or  Segment  Work 
Patterns    for   Belt   PuUe.vs,    Patterns    for   Cable   Pul' 


Materials;  Riveting  and  Riveted  Joints-  Strenirth  ^"'■"'  ,."1  electric  steel  castings,  illustrating  „ 
and  Properties  of  Steel  Wirl;  Strength  and  Pron  ^''7""  ^i"'"'''-'"  'n«t«»<''J  "'  "'e  companys  Sharon 
erties  of  Wire  Rope;  Formulas  and  Tables  tor  SrrTng  ^'"''^^  and  typic-jl  castings  made  from  it.  The  ad- 
Design;  Torsional  Strength-Shafting  Action  ^n'^ees  of  steel  castings  made  from  the  electrical 
—   -        -..._.._<*     .   "  "  ""S'      '^V  ;,     '  furnace    are    enumerated    and    records    of    fatigue 

md    Kev-  ,. — ♦„   —   ~i * 


Plain,     Roller    and    Ball    Bearings;    Keys    and    Key- 
'vays;  Clutches  and  Couplings;  Friction  Brakes;  Cam 


tests  are  given. 
Doehler    Die-Ca 


Design  and  Cam  Milling;  Spur  Gearing;  Bevel  Gear-  Doehler  Die-Casting  Co.,  Court  and  Ninth  Sts., 
Ing,  Worm  Gearing,  Spiral  and  Herringbone  Gear-  nrookl.rn.  N.  Y.  Circular  of  Doehler  babbitt-lined 
ing;    Eplcyclic   Gearing;    Belts  and   Pullevs — Machine    bronze     bearings     for     internal     combnstlon     motors. 

These    bearings    were    used    by    the    Moline    Automo- 
bile    Co.     on     the     engine     recently     tested     at     the 
.X.   .J,   .         ,__    laboratory,  running  two 

gines    Globe  vnive  pVttei^iT    a"„'"ip""'    '"1'    ''"T    f"'  "="""  "^  '"•"^"";e    iuois— iooi  urinuing;   Automatic        Edward    Wilbur,    12.-,    Summer    St.,    Boston,    Mass. 

Ti}!„^  -A       Patterns,   An   Example  in   Projec-  Screw    Machine    Practice;    Tapp  ng    and    Threading-  Card   advertisinir   ind    illnstmtinir   th„   OroonorH    hoi* 

Plate  JobT  vfh'*'"'  fr^''""""^'  ^  ^t^'PP'°«-  ^^"bricants      for     Machining      Operations;      Runnin|;  pole    for    fac  mating  hfshVftfngof^^^^^^^^^^^^ 

^l    th  ^\  ^   Vibrator-plate    Pattern.    The   Evolution  Shrinkage    and    Forced    Fit    Allowances;    Measuring  standing  on  the  floor      The  no  o    s  Q  fit  .!>n!    ZJll 

of    the    Globe    Valve    Core-box,    Multiple    Core-boxes,  Instruments  and  Gaging  Meth<xls;   Change  Ge^arsTof  ff' htT  wood    anrstelf,\'nd'  Is  yo\^ded  '^^^^^^ 
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DRAWING  CARTRIDGE  CASES* 


MACHINES,  DIBS,  TOOLS  AND  METHODS  USED  BY  THE  PRANKFORD  ARSENAL 


BY  DOUaLAS  T.  HAMII.TONt 


THIO  diffitniltios  met  with  in  producing  cartridge  cases 
from  shoot  brass  are  the  same  as  those  encountered  in 
practically  all  drawn  sheet  metal  work.  Admitting 
this,  and  considering  the  advances  made  in  cartridge  making, 
it  would  seem  that  a  description  of  the  methods  and  tools  used 
for  this  work  should  be  of  general  value  when  modified  to 
suit  the  various  re<iuir(  nionts.  In  this  article  the  data  given 
refer  more  particularly  to  the  drawing  of  cases  for  0.30  cali- 
ber cartridges,  the  tools  and  methods  used  being  taken  up  in 
detail.  The  practice  followed  by  the  Frankford  Arsenal, 
Philadelphia,  Pa.,  is  interesting  and  presents  some  novel  ideas 
in  this  class  of  work.  The  writer  is  indebted  to  Colonel 
George  Montgomery  for  the  material  contained  In  this  and 
subsequent  articles. 

Making'  the  Cups  from  which  Cartridge  Cases  are  Drawn 
The  first  operation  in  the  making  of  a  cartridge  case  is  to 
produce  a  cup,  then  by  successive  redrawing  operations  this 


iiiatically  in  Fig.  2,  and  also  In  Fig.  10  together  with  the  tools 
required  to  make  them.  Fig.  2  shows  the  shape  of  the  die 
more  clearly,  and  gives  a  comprehensive  idea  of  the  action 
that  takes  place  in  the  formation  of  the  cup.  At  A  the  blank- 
ing punch  is  shown  in  contact  with  the  top  face  of  the  brass 
sheet.  At  B  the  blanking  punch  has  cut  out  a  disk  of  the 
required  size  and  carried  it  down  to  the  first  shoulder  in  the 
lumbination  blanking,  cupping  and  drawing  die.  At  C  the 
combination  cupping  and  drawing  punch  has  come  into  oper- 
ation and  has  started  to  form  the  blank  to  cup  shape;  whereas 
at  D  the  blank  has  been  forced  completely  through  the  die 
and  has  been  given   the  first  drawing  operation. 

The  sheet  stock  is  held  on  the  roll  .1  located  to  the  right 
of  the  machine  shown  in  Fig.  3,  and  is  drawn  into  the  press 
under  the  blanking  and  drawing  punches  by  means  of  feed 
rolls.  After  the  stock  passes  through  the  rolls  B,  it  Is  oiled 
by  means  of  a  rag  saturated  with  lard  oil  that  is  contained  in 


Fig.    1.     Sequence  of  Hedrawin^  Operations  on  a  O.SO-caliber  Cartridge    Case    and    Tools    used 


cup  is  reduced  in  diameter  and  extended  to  the  required 
length.  Fig.  1  shows  the  various  steps  in  the  sequence  of 
redrawing  operations  following  that  of  making  the  cup. 
From  this  illustration  it  can  be  seen  that  five  operations  are 
necessary  to  bring  the  case  to  the  required  length — these  are 
called  redrawing  operations  because  the  work  accomplished 
consists  in  reducing  and  redrawing  a  piece  that  has  already 
been  drawn  to  cup  form.  The  press  used  for  making  the  cups 
from  which  cartridge  cases  are  made  is  shown  in  Fig.  3.  It 
is  of  the  double-action  type,  and  carries  four  punches  and 
dies,  thus  making  four  cups  at  each  stroke.  This  punch  press 
operates  at  100  revolutions  per  minute,  producing  400  cups 
a  minute,  or  24,000  cups  per  hour.  The  type  of  blank- 
ing and  cupping  dies  used  In  this  machine  are  shown  diagram- 


•  For  articles  on  oartrldge  making  previously  published  In  MArBiNBBT, 
•ee  the  series  on  "Cartridge  Malting."  In  the  March,  April  and  May,  1911, 
numbers,   and   articles   tliore   referred    to. 

tAsBOclate   Editor  of  Macuineri. 


the  tank  C.  The  sheet  is  fed  a  distance  equal  to  the  diameter 
of  the  blank  plus  the  width  of  the  web  for  each  stroke  of  the 
press  (see  Fig.  5),  and  after  it  has  been  started  by  the  oper- 
ator, who  uses  the  handwheel  feed  illustrated,  it  is  carried 
on  automatically  by  the  feed  rolls  located  at  both  ends  of  the 
throat  of  the  press.  As  the  sheet  from  which  the  blanks  have 
been  sheared  protrudes  from  the  left-hand  end  of  the  ma- 
chine, it  passes  through  a  shearing  die,  which  in  conjunc- 
tion with  a  knife  operated  by  a  crank  and  connecting  lever 
held  on  the  extreme  end  of  the  crankshaft,  cuts  off  the  scrap, 
enabling  it  to  be  packed  in  boxes.  The  chief  reason  for  cut- 
ting up  the  stock  in  this  manner  is  to  avoid  having  it  pile 
up  around  the  machine  and  also  to  enable  it  to  be  more 
easily  removed. 

The  manner  In  which  the  dies  and  punches  are  laid  out  in 
order  to  economize  in  stock  is  shown  in  Fig.  5.  By  referring 
to  the  upper  diagram  In  this  Illustration  it  will  be  seen  that 
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the  coalers  of  the  four  dies  are  located  in  a  "diamond"  .shap(\ 
tluis  reducing  tl>o  width  of  tlic  sheet  re<iuirod  and  socurinR 
the  most  satisfactory  layout  for  the  punches  and  dies.  The 
condition  of  the  sheet  after  the  press  has  niadi^  four  strokes 
is  shown  in  the  lower  portion  of  the  illustration,  ^vhlch 
indicates  the  progression  followed  In  cutting  out  the  l)lanks. 

8ettin(f  Drawing:  Punches  and  Dies 
To  set  drawing  punches  and  dies  properly,  requires  con- 
siderable experience,  as  this  is  a  difflcult  task  under  the 
most  favoralile  conditions.  The  dies  and  punches  are  usually 
aligned  wltli  each  other  by  setting  them  in  the  approximately 
correct  position,  then  running  through  a  few  cups  and  noting 
the  results.  In  the  type  of  die-holder  shown  in  Fig.  4,  it  is 
not  necessary,  of  course,  to  reset  the  dies  when  tliey  liavo  been 
removed  for  grinding,  if  proper  attention  has  been  paid  when 
they  were  first  set  up.  This  is  not  the  case,  however,  with 
redrawing  dies,  as  will  be  explained  later.  One  peculiar  point 
in  making  cups  that  causes  considerable  trouble  is  that  it 
is  practically  impossible  to  produce  a  cup  with  a  straight  top; 
that  is,  one  in  which  the  metal  is  drawn  to  the  same  extent 
on  one  side  as  it  is  on  the  other. 

The  reason  for  a  cup  drawing  irregularly  in  tliis  manner 
is  not  due  in  all  cases  to  inaccurate  setting  of  the  punches 
and  dies,  but  generally  to  a  variation  in  the  thickness  of 
tlie  slieet  from  wliich  the  blank  is  cut  out.  It  is  a  peculiar 
fact,  but  nevertheless  true,   that   it  is  practically  impossible 


operation.  The  temperature  to  which  the  cup  is  lieated  for 
annealing  varies  from  1200  to  1220  degrees  F.  The  manner 
of  handling  the  cups  after  they  have  been  annealed,  washed 
and  dried,  is  to  carry  them  in  trucks,  which  are  lifted  from 
the  floor  of  the  annealing  room  to  a  track  located  above  the 
drawing  ])resses.  These  trucks  are  provided  with  false  bot- 
toms and  are  run  along  the  track  until  they  are  directly  over 
the  hopper  which  feeds  the  cups  to  the  punch  press.  The 
false  bottom  is  Uwn  removed,  allowing  the  cups  to  drop 
from  the  chute  into  the  hopper  A  of  the  drawing  press,  Fig. 
6,  from  whicli  tliey  are  removed  by  a  feeding  device  con- 
sisting of  a  wheel  in  which  pins  B  are  set  at  an  angle  of 
about  45  degrees  with  its  horizontal  axis.  These  pins  are 
pointed,  enabling  the  shell  to  be  located  on  them,  mouth 
first.  Tlie  pins  arc  rotated  inside  the  liopper  so  that  they 
catch  the  cups  and  deposit  them  in  close-wound  spring  tubes  C 
These  tubes  pass  from  the  hopper  down  to  the  feeding 
slides  of  the  drawing  press  (see  Fig.  6)  and  as  the  shells 
drop  out  of  the  tubes  they  are  caught  by  fingers  held  on  the 
slides  and  carried  over  into  line  with  the  dies  and  punches. 
When  the  slides  have  advanced  to  their  extreme  forward  po- 
sitions, the  punches  descend  and  force  the  cups  through  the 
drawing  dies,  depositing  them  in  a  box  located  under  the 
press.  Tlie  slides  are  operated  from  the  cranksliaft  through 
bevel  gears  and  a  connecting-rod  that  transmits  power  down 
to  a  horizontal  sliaft  carrying  a  series  of  four  cams.     These 


Fig.    2.     Progressive    Steps    in    the    Blanking,    Cupping    and   First  Drawing   Operations   on  the   Cartridge   Case 


to  roll  sheet  metal  uniform  in  thickness;  tiiat  is  to  say,  the 
sheet  is  thicker  in  the  center  than  it  is  at  the  outer  edges. 
The  reason  given  for  this  is  that  the  roils,  even  though  they 
be  8  or  10  inches  in  diameter,  spring  to  a  slight  extent  in 
the  center — wliere  tliey  are  unsupported  except  by  their  in- 
herent strengtli — and  thus  produce  a  sheet  of  varying  thick- 
ness througliout  its  width.  Another  difficulty  experienced  in 
making  cups  is  the  striking  of  hard  spots  in  the  metal.  It  is 
obvious,  of  course,  tliat  if  tlie  stock  is  not  of  a  uniform  hard- 
ness, the  softest  spot  or  portion  will  draw  much  more  than 
the  harder  portion,  and  hence,  a  cup  liaving  one  side  longer 
than  the  other  will  be  obtained.  Not  only  will  the  top  edge 
be  irregular,  but  the  walls  will  also  be  of  uneven  thickness. 
It  is  claimed  by  those  who  liave  liad  experience  in  this 
work  that  it  is  impossible  to  rectify  any  defect  of  this  kind 
in  the  succeeding  redrawing  operations.  When  a  cup  is  once 
started  with  a  wail  of  unequal  thickness,  this  condition  pre- 
vails until  the  final  drawing  operation,  so  that  it  will  easily 
be  seen  that  great  care  must  be  exercised  in  making  the  walls 
of  the  cup  of  uniform  thickness  if  a  satisfactory  product  is 
to  be  obtained. 

Annealing-  and  Redrawing-  Operations 
After  the  cups  are  made  it  is  the  general  practice  to  an- 
neal, wash  and  dry  them  as  was  described  in  an  article  on 
this  subject  in  the  March,  1911,  number  of  Macuinert.    Then 
they  are   ready   for  the   first   redrawing,   or   second   drawing 


cams  contact  with  rollers  lield  in  the  feeding  slides  and  thus 
transmit  the  desired  movement  to  them.  The  rolls  are  held 
in  contact  witli  the  cams  by  coil  springs.  The  machine 
shown  in  Fig.  6  operates  at  100  revolutions  per  minute,  and 
as  four  cups  are  drawn  per  stroke,  it  is  evident  that  this 
machine  has  a  productive  capacity  of  24,000  cups  per  hour. 
The  drawing  press  shown  in  this  illustration  is  used  for  per- 
forming the  second  and  tliird  redrawing  operations,  shown 
with  the  die  and  puncli  used  at  B  and  C  in  Fig.  1. 
First,  Fourth  and  Fifth  Redrawing  Operations 

The  first,  fourth  and  fifth  redrawing  operations  are  handled 
in  machines  of  a  type  similar  to  that  shown  in  Fig.  7,  which 
are  provided  with  only  two  punclies  and  dies  instead  of  four, 
as  was  the  case  with  the  machine  shown  in  Fig.  6.  The 
feeding  of  the  shells  to  the  slide  that  carries  them  to  the 
dies  is  practically  identical  with  that  shown  in  Fig.  6,  but 
the  slide  is  operated  in  a  different  manner.  In  this  par- 
ticular machine  tlie  slides  A  wliich  serve  as  a  means  for 
carrying  the  cups  from  the  feeding  tubes  B  over  into  line 
with  the  drawing  dies  are  actuated  in  their  movement  by 
means  of  a  bellcrank  lever  receiving  power  from  a  cam  held 
on  the  crankshaft  C  of  the  press. 

While  the  shells  are  fed  to  the  punch  with  the  mouth  up, 
it  sometimes  happens  that  one  will  pass  down  the  feeding 
tubes  to  the  slide  the  wrong  way,  that  is  with  the  bottom 
up.     Now  should  such  a  shell  be  allowed  to  pass  over  into 
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line  with  the  die,  it  would  mean  that  tlie  punch  would  be 
broken  and  the  die  either  broken  or  damaged  to  such  an  ex- 
tent that  it  would  be  unfitted  for  use.  It  is  not  uncommon 
ilso  to  have  shells  pass  down  to  the  slide  that  are  dented  or 
stherwisc  defective  which  would  prevent  them  from  feeding 
Into  the  die  properly.  Should  such  a  shell  pass  down  the 
feeding  tubes  and  stick  in  one  of  the  slides,  it  would  mean 
that  the  punch  would  come  down  on  the  slide  and  break,  not 
Dnly  putting  the  machine  out  of  commission  for  a  time,  but 
perhaps  causing  serious  damage  to  the  attendant  as  well. 

In  order  to  provide  against  such  accidents,  Mr.  August  A. 
Plate,  general  foreman,  invented  an  ingenious  tripping  device 
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Tig.   3.     Making   the   Cups,   Four  at  one   Stroke   of   the   Press, 
at    the   Rate    of   24,000    per    Hour 

that  is  applied  to  this  machine  and  works  very  satisfactorily. 
This  device,  while  comparatively  simple  in  construction,  is 
positive  in  its  action,  and  has  been  the  means  of  saving  a  lot 
of  money  in  the  cost  of  dies  and  tools.  It  also  enables  one 
attendant  to  run  four  Instead  of  two  machines.  Essentially, 
this  device  consists  of  a  projecting  stud  held  in  the  crank- 
shaft of  the  press,  and  which  when  the  feeding  slide  is  oper- 
ating normally  passes  through  a  slot  cut  in  a  lever  that  is 
connected  with  the  bollcrank  lever  operating  the  slide. 

Now,  if  for  any  reason  the  slide  should  be  prevented  from 
making  a  complete  forward  or  backward  stroke,  this  project- 
ing pin  would   not  pass  through  the   slot  in   the  lever  men- 


tioned, but  would  force  the  lever  out,  knocking  out  the 
lever  U.  which  transmits  a  movement  through  the  links  E 
and  F  and  bellcrank  G  down  to  the  tripping  lever  //.  This 
knocks  the  clutch  operating  lever  /  off  the  catch  throwing 
in  the  clutch  and  stopping  the  operation  of  the  press.  It  can 
therefore  be  seen  that  this  tripping  device  is  of  simple  con- 
struction, but  is  effective,  owing  to  the  fact  that  when  the 
slide  does  not  complete  its  movement  the  clutch  is  thrown 
in  before  the  ram  of  the  press  reaches  the  top  of  the  stroke 
so  that  the  machine  is  stopped  before  it  has  a  chance  to  com- 
plete another  stroke. 

Final  Redrawing-  Operation 
The   fifth   redrawing  operation   is   accomplished   in   a  press 
similarly   equipped   to   that  shown   in   Fig.   7.     These  presses 


operate  at  100  revolutions  per  minute,  and  turn  out  12,000 
cups  per  hour.  Several  annealing  operations  take  place  be- 
tween the  time  when  the  cup  leaves  the  first  redrawing 
operation  and  the  time  when  it  Is  ready  for  trimming,  but  as 
these  have  been  described  in  the  article  mentioned  no  refer- 
ence need  be  made  to  them  here.  Before  the  fourth  redraw- 
ing operation  is  ac(;omplished  the  shells  are  taken  to  a  head- 
ing machine  of  the  horizontal  type  where  they  are  "bumped." 
This  operation  is  accomplished  in  order  that  in  the  suc- 
cessive redrawing  operations  the  head  of  the  shell  will  not  be 
reduced  too  much  In  thickness. 

The  0.;iO  caliber  cartridge  case  has  what  Is  known  as  a 
solid  head;  tliat  is,  the  top  portion  of  the  shell  that  contains 
I  lie  primer  is  not  indented  to  form  a  pocket  for  the  primer,  the 
pocket  itself  being  simply  a  hole  forced  into  the  head.  This 
type  of  cartridge  has  been  found  necessary  for  use  with 
smokeless  powders.  The  former  method  used  in  making  0.30 
caliber  cartridge  cases  was  to  form  the  pocket  by  forcing  in 
the  head  which  was  very  little  thicker  than  the  sides  of 
the  shell  near  the  head.  This  construction,  however,  was 
found  to  be  too  weak  for  smokeless  powders,  as  the 
head  would  blow  off.  The  "bumping"  is  a  very  simple  opera- 
tion and  is  somewhat  similar  to  heading  except  that  the 
punch  is  perfectly  flat  and  simply  gives  the  shell  a  blow,  up- 
setting it  slightly  and   flattening  it  so  that  in  the  two  final 
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Fig-.   6.     Manner  of  laying:  out   Combination  Blanking,    Cupping  and 
Drawing    Dies    in    order    to    economize    in    Stock 

redrawing    operations — fourth    and    fifth — the    metal    at    the 
head  is  not  stretched  to  any  appreciable  extent. 

Trinaming-  a  Cartridge  Case  to  the  Exact  Length 
As  was  previously  mentioned,  it  is  practically  impossible 
to  draw  a  shell  that  will  not  have  an  irregular  top  edge  and 
also  that  will  not  become  distorted  or  cracked  to  some  ex- 
tent. This  makes  it  necessary  to  draw  the  case  much  longer 
than  actually  required  and  to  trim  off  the  surplus  material. 
The  removal  of  this  excess  amount  of  stock  is  accomplished 
in  machines  that  are  operated  automatically.  A  battery  of 
these  trimming  machines  at  work  on  0.30  caliber  cartridge 
cases  is  shown  in  Fig.  8,  while  Fig.  9  shows  a  closer  view 
of  one  of  the  machines  and  gives  a  clear  idea  of  its  working 
mechanism.  As  will  be  seen  upon  reference  to  Fig.  8.  these 
trimming  machines  are  arranged  in  such  a  manner  that  the 
various  hoppers  can  be  filled  from  an  overhead  conveying 
system.  This  arrangement  consists  of  a  track  similar  to  that 
used  in  the  drawing  press  department  previously  referred  to, 
and  enables  one  man  to  attend  to  an  entire  line  of  presses. 
The  track  accommodates  a  truck  in  which  the  shells  are 
carted  along  the  line  and  from  which  they  are  ejected  through 
a  false  bottom,  dropping  into  the  hoppers  located  over  the 
machines.  The  feeding  of  the  shells  down  to  the  trimmer  is 
accomplished  by  the  same  type  of  hopper  as  previously  de- 
scribed, but  the  subsequent  handling  is  somewhat  different. 
As  the  shell   descends   from   the  hopper  it  passes  through  a 
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locatliiK  cage  A  from  which  It  Is  carried  forward  by  a  plunger 
B  and  la  located  on  the  cuttlng-off  punch  G.  Hero  it  Is  held 
by  friction  while  a  circular  trimming  tool  D  advances  and 
trims  off  the  surplus  stock.  The  shell  and  trimming  are 
then  ejected  from  the  cuttlng-off  punch  by  a  sleeve  E  oper- 
ated from  the  left-hand  end  of  the  machine,  the  shell  being 


and  Fig.  12  shows  a  close  view  of  the  chuck  used  for  holding 
It.  The  manner  in  which  the  die  Is  held  while  being  drilled, 
countcrborod  and  roamed  is  Identical  with  that  used  when  It 
is  set  up  in  the  press,  so  that  in  this  way  the  conditions  In 
both  cases  arc  as  nearly  alike  as  possible.  The  chuck  con- 
sists of  a  f(!male  center  A   in  which  a  recess  is  provided  that 


Fig^.    6.     Drawing    Press    used    for    Second    and    Third    Redrawing 
Operations — Four  Cups  per  Stroke  at  the  Hate  of  24,000  per  Hour 

deposited  in  one  box  and  the  trimming  in  another;  two 
separate  channels  are  provided  as  shown  clearly  in  Fig.  9. 
Making-  Combination  Blanking-,  Cupping-  and  Drawing-  Dies 
While  the  making  of  combination  blanking,  cupping  and 
drawing  dies  does  not  differ  materially  from  ordinary  tool 
making,  there  are  a  few  points  in  connection  with  this  work 
that  it  might  be  well  to  explain.  The  die  blank  is  made  from 
a  special  grade   of  Firth-Sterling  steel   containing  from   1.11 


Fig.    7.     Duplex   Drawing   Press    performing   Fourth    Redrawing 
Operation  and  turning  out  10,800   Cups  per  Hour 

fits  the  external  body  of  die  B.  The  outer  end  of  this  center 
is  turned  and  threaded  to  fit  a  cap  C  that  is  macliined  to 
correspond  with  the  other  end  or  smallest  diameter  of  the 
die  B.  This  cap  holds  the  die  rigidly  in  position  while  it  is 
centered  with  the  female  member  A.  In  addition  to  a  drill, 
and,  of  course,  a  boring  tool  to  true  up  the  hole,  two  tools 
are  used  for  finishing  the  hole  in  this  die.  The  first  or  rough- 
ing tool  B,  Fig.  10,  is  of  the  flat  type,  having  one  cutting  edge. 


A   Battery   of  Automatic  Trimming  Machines  at   work 
on  0.30-caliber   Cartridge   Cases 

to  1.30  per  cent  carbon.  This  is  an  extremely  high  carbon 
steel,  but  has  been  found  satisfactory  for  this  class  of  die 
owing  to  the  great  wear  that  it  is  subjected  to  when  in  use. 
The  first  step,  of  course,  in  making  one  of  these  dies  is  to  cut 
off  the  blank  from  a  bar  of  stock,  and  then  by  means  of  drills, 
reamers,  etc.,  to  shape  the  hole  in  the  die  to  the  correct  form. 
Fig.  10  shows  one  of  these  dies  at  G  together  with  a  blank  and 
a  cup  made  from  it,  while  D  is  the  combination  cupping  and 
drawing  punch  and  E  the  blanking  punch. 
Fig.  11  shows  a  toolmaker  completing  one  of  these  dies, 


Fig.  9.     Close  View  of  One  of  the  Automatic  Trimming  Machines 
shown    in   Fig.    8 

while  the  finishing  tool  A  is  of  somewhat  similar  shape  but 
has  considerably  more  circumference  so  that  a  rounder  hole 
will  be  produced.  The  first  tool  is  used  merely  for  roughing 
out  purposes  and  for  bringing  the  hole  to  its  approximate 
shape. 

Making-  Redrawing-  Die  Blanks 
The  blanks  for  redrawing  dies  are  turned  out  in  Cleveland 
automatic  screw  machines  and  are  ready  for  the  final  ream- 
ing   operation    when    they    drop    from    the    machine.      This 
method  is  commendable  in  that  it  reduces  the  cost  of  the  dies 
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0  a  minimum.  Tlie  steel  used  for  making  these  dies  is  a 
pecial  grade  of  Firtli-Stcrling  steel  containing  from  1.11  to 
.30  per  cent  carbon,  and  for  the  particular  die  O  illustrated 
n  Kig.  13  a  bar  1%  inch  in  diameter  is  used.  This  die  is  a 
lecond  redrawing  operation  die  for  a  0.30  caliber  cartridge 
ase,  and  is  1  23/32  inch  in  diameter  by  1/2  Inch  thick.  In 
irder  to  have  the  hole  true  with  the  external  diameter,  great 


Fig.    10.     Combination   Blanking,    Cupping  and   Drawing  Punch    and 
Die,    and   the   Tools   used   for   making   the   Die 

are  is  taken  in  spotting  the  work  and  then  removing  the 
lole  entirely  from  the  next  blank,  using  a  fairly  wide  cut-off 
ool.  The  order  of  operations  accomplished  in  the  proper 
equence  is  as  follows.  First,  feed  stock  to  stop  A;  second, 
urn  external  diameter  with  box-tool  B  held  in  turret  and 
pot  with  a  drill  C  retained  in  the  same  holder;  third,  drill 
.ith    drill    D;     fourth,    ream    straight    portion    of    hole    with 


Fig.   11,     Making  Comlination  Blanking,   Cupping  and  Drawing  Dies 

earner  E;    fifth,    bell-mouth   with   reamer   F,   and   face   with 
tool  held  on  the  rear  cross-slide;   sixth,  cut-off  with  a  tool 
,eld  on  the  front  cross-slide. 

The  drawing  dies,  after  being  rough-formed  in  the  manner 
llustrated,  are  then  taken  to  the  tool-room  where  they  are 
earned  out  to  the  exact  diameter  and  bell-mouthed  to  the 
orrect  shape,  after  which  they  are  ready  for  hardening.  For 
lardcning,  the  dies  are  heated  in  a  muffle  furnace  to  a 
empcrature  varying  from  1400  to  1450  degrees  F.,  and  are 
hen  "spouted"  as  illustrated  in  Fig.  14.  The  spouting  of  the 
lie  consists  in  directing  a  stream  of  water  through  the  hole 
n  order  to  harden  it  and  at  the  same  time  leave  the  external 
liameter  practically  soft.  The  reason  for  this  is  that  the 
lie,  after  hardening,  is   not  drawn,  and   if  the  entire  blank 


were  hardened  it  would  break  very  easily.  Having  the  ex- 
ternal diameter  soft  increases  the  strength  to  a  considerable 
extent,  and  the  dies  wear  much  longer  and  do  not  break  as 
easily. 

When  spouting,  the  die  is  held  in  a  cage  formed  In  the 
base  of  the  bracket  A  and  then  the  funnel  B  (which  is 
similar  in  shape  to  an  ordinary  oil  funnel  except  that  the 
lower  tapered  tube  is  left  off)  is  placed  over  It,  the  water 
being  directed  through  this  funnel  and  thence  to  the  hole 
in  the  die.  The  funnel  Is  provided  with  a  handle  to  enable 
the  operator  to  place  it  quickly  in  position  over  the  die  after 
the  latter  has  reached  the  proper  temperature,  and  lias  been 
placed  in  the  fixture.  The  operator  removes  the  die  with  a 
pair  of  tongs,  holding  the  tongs  in  one  hand  and  the  funnel 
in  the  other. 

Great  care  must  be  taken  in  heating  this  grade  of  steel  be- 
cause of  its  high  carbon  content.  A  variation  of  10  degrees 
F.  one  way  or  the  other  from  the  temperature  found  most 
satisfactory  will  in  many  cases  make  the  die  defective  for 
the  operation  that  it  is  to  accomplish.  It  has  al.so  been  found 
necessary  to  heat  the  dies  for  various  operations  to  different 


Chuck  used  for  holding  Combinati( 
and    Drawing   Die    Blank    wlien    machii 


Blanking,    Cupping 
ng    the    Hole 


temperatures;  that  is  to  say,  the  die  that  would  be  used  for 
a  first  redrawing  operation  would  be  heated  to  a  different 
temperature  from  one  that  would  be  used  for  the  fifth  re- 
drawing or  final  drawing  operation.  The  reason  for  this  is 
that  the  pressure  exerted  on  the  die,  by  forcing  the  cup 
through  it  with  the  punch,  on  the  first  drawing  operation,  is 
much  greater  than  that  for  the  final  drawing  operation,  and 
hence  the  die  cannot  be  as  hard  and  must  have  a  more  porous 
grain  to  withstand  the  additional  pressure. 
Lapping-  Redrawintr  Dies 
After  hardening,  redrawing  dies  are  lapped  in  the  manner 
illustrated  in  Fig.   15.     The  die  is  held  in  a  holder,  resenibl- 


Fig.    13. 


Making   Redrawing   Die   Blanks   in  a   Cleveland 
Automatic   Screw   Machine 


ing  somewhat  in  shape  that  used  in  the  drawing  press,  which 
is  held  in  the  chuck  of  the  speed  lathe.  For  lapping,  a  lead 
lap  is  used.  This  is  held  on  a  steel  plug  provided  with  a 
handle  driven  through  it  at  right  angles  to  the  lapping  por- 
tion, so  that  the  operator  can  grip  it  with  both  hands  and 
thus  hold  the  plug  in  the  proper  position  in  relation  to  the 


538 


MACHINERY 


March,   1<)14 


hole  ill  the  (lie.  The  speed  lathe  in  wliiuli  tlie  dio  is  licUl  Is 
opi-rated  nt  from  2000  to  2400  revoliilioiis  per  iiiinutc,  and  the 
spindle  is  always  kept  a  sang  lit  —also  there  must  be  no  end 
pluy.  A  mixture  of  lard  oil  and  No.  10  emery  is  used  for 
lapping,  this  being  found  best  for  both  the  roughing  and 
finishing  operations.  The  mouth  or  bell-mouthod  portion  of 
the  die  is  lapped  with  emery  cloth  of  the  sanio  grade  No. 
10.     The  lapping  of  a  drawing  dio  is  an  operation  that  must 


Fig.    14.     "Spouting"    a    Redrawing   Die — hardening    the    Hole    and 
leaving  the   Exterior   comparatively  Soft 

be  very  carefully  handled.  Not  only  must  the  hole  be  of 
the  correct  size,  but  the  radii  of  the  bell-mouthed  portion  must 
be  exact.  The  correct  lapping  of  the  die  is  more  a  matter  of 
experience  than  anything  else,  and  it  is  practically  impos- 
sible to  give  any  definite  information  on  the  subject.  One 
point,  however,  that  should  never  be  ignored  is  the  fact  that 
the  lap  should  always  be  presented  in  a  line  parallel  to  the 
axis  of  the  die.  If  it  is  tilted  over  the  least  bit  to  one  side 
or  the  other  a  hole  will  be  produced  that  will  not  only  be 
out  of  round,  but  that  will  not  be  straight;  that  is,  if  the 
die  were  placed  on  the  arbor  it  would  be  found  to  run  untrue 
because  the  hole  would  not  be  exactly  in  the  center  of  the 
blank  on  both  sides. 

After   the   dies   are  lapped   to   the   correct   size   and   shape, 
they  are  ready  for  use  in  the  press  and  are  then  turned  over 


Fig.    IS.     Lapping  a   Bedrawing  Die 

to  the  drawing  press  department.  Drawing  dies  for  all  re- 
drawing operations  up  to  the  final  operation  are  used  until 
they  have  worn  approximately  0.0017  inch  large.  When  they 
have  become  worn  to  a  size  this  much  greater  than  the  actual 
diameter  of  the  cup  required,  they  are  taken  out  of  the  press 
and  annealed.  The  dies  are  then  reamed  out  to  the  next 
size  larger — that  is  for  the  previous  redrawing  operation  than 
that  for  which  they  were  originally  made — and  used  over 
again.  This  is  repeated  until  the  dies  have  been  used  five 
times.  Redrawing  dies  made  from  Firth-Sterling  steel  of 
the    carbon    content   previously    given    are    good    for    making 


40,000  cups  before  they  have  become  worn  loo  largi!.  The 
peculiar  point  about  this  steel  is  that  it  does  not  warp  out 
of  shape  In  hardening  and  also  does  not  produce  any  scratches 
on  the  work.  It  is  of  extremely  fine  grain,  hardens  well  and 
produces  a  shell  free  from  scratches  and  other  imperfections. 
The  only  thing  that  makes  it  unfit  for  use  is  when  it  becomes 
worn  too  large.  Otherwise  the  condition  of  the  hole  in  the 
die  is  as  good  at  the  completion  of  40,000  cups  as  it  was  when 
first  used. 

Mailing'  Redrawing-  Punches 
Redrawing  punches  are  also  made  from  Pirth-Sterling  steel, 
but  the  carbon  content  for  the  punch  is  considerably  lower 
than  that  used  for  the  die,  and  never  should  exceed  over  0.60 
per  cent.  There  are  a  few  points  that  require  careful  con- 
sideration in  making  drawing  punches.  In  the  first  place,  the 
stock  should  be  centered  as  true  as  it  is  possible  to  get  it. 
There  is  a  good  reason  why  this  operation  should  be  carefully 
done.  If  the  piece  of  stock  from  which  the  punch  is  to  be 
made  has  not  been  centered  true,  the  finished  drawing  punch 
when  hardening  will  be  bent  out  of  shape.  The  reason  for 
this  is  that  when  a  bar  that  has  been  incorrectly  centered, 
so  that  it  runs  eccentric,  is  turned,  more  stock  is  removed 
from  one  side  than  the  other,  and  the  turning,  instead  of  being 
parallel  with  the  grain,  cuts  across  it;  hence  the  ability  of  the 
steel  to  resist  deflection  in  hardening  is  not  as  great  as  it 
would  be  had  the  support  not  been   removed  from  one  side. 


Fig.    16.     Hardening  a   Redrawing   Punch — Note  Method  of  Dipping 

The  explanation  given  for  this  is  that  in  rolling  bar  stock  the 
fiber  or  grain  of  the  metal  is  drawn  out  in  practically  a 
straight  line  and  when  this  condition  does  not  exist  in  the 
finished  article  distortion  takes  place,  because,  in  cooling,  the 
fibers  of  the  stock  revert  to  their  original  positions  parallel 
with  the  axis  of  the  bar. 

Another  point  that  is  of  considerable  importance  is  that 
never  less  than  1/32  inch  of  material  should  be  removed  from 
the  bars  if  the  finished  piece  made  from  it  is  to  be  hardened. 
There  is  a  certain  decarbonizing  portion  surrounding  a  bar 
of  stock  that  prevents  the  steel  from  hardening  properly,  and 
this  decarbonizing  portion  should  always  be  removed  from 
those  parts  of  the  punch  that  must  be  hardened;  if  not,  soft 
spots  will  be  experienced. 

The  drawing  punch  should  be  heated  in  a  muffle  furnace 
very  slowly  until  it  has  obtained  the  correct  temperature, 
and  while  being  heated  it  should  be  constantly  rotated  to 
prevent  warping.  The  temperature  to  which  drawing  punches 
are  heated  varies  from  1400  to  1425  degrees  F.  They  are 
quenched  in  a  bath  consisting  of  15  parts  water  and  1  part 
common  potash,  and  are  dipped  in  a  vertical  position  as  il- 
lustrated in  Fig.  16. 
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METHODS  OF   CHUCKING  BEVEL  GEARS 


ACCURATE  AND  EFFICIENT  METHODS  DEVELOPED  BY  THE  HBALX)  MACHINE  CO..  WORCESTER.  MASS. 
The   Heald   Machine  Co.,   Worcester,   Mass.,   has   given   the 


probiem  of  chucliing  both  spur  gears  and  bevel  gears, 
preparatory  to  grinding,  a  great  deal  of  study  during  the 
past  few  years,  and  has  devised,  at  different  times,  what  have 
been  considered  very  accurate  and  efficient  methods  of  chuck- 
ing. There  is  a  great  diversity  of  opinion  among  the  users 
of  Internal  grinding  machines  in  regard  to  what  seems  to  be 
the  most  desirable  method  of  holding  or  chucking  gears  for 
grinding;  furthermore,  a  device  that  is  very  successful  in 
one  shop  does  not  always  appeal  to  the  man  in  charge  of 
another  shop  doing  similar  work.  It  seems  to  be  very  dif- 
ficult, in  many  cases,  to  get  the  men  responsible  for  results 
in  different  shops,  to  appreciate  the  advantages  of  a  method 
which  is  different  from  what  they  have  used  in  the  past,  or, 
in  some  instances,  even  to  consider  carefully  the  exact  ad- 
vantages of  one  scheme  as  compared  with  another,  for  secur- 
ing the  accurate  results  required  in  grinding  operations. 

Some  of  the  successful   methods  of  chucking  gears  which 
have  been  developed  by  the  Ileald  Machine  Co.  are  shown  in 


Fig.  3  shows  a  method  of  holding  bevel  gears  by  the  use 
of  taper  rolls  which  enter  between  the  teeth,  giving  a  pitch- 
line  control  method  of  chucking.  This  illustration  shows  a 
chuck  having  six  rolls  arranged  in  three  pairs.  These  rolls, 
for  gears  of  other  sizes,  may  have  one  or  possibly  two  teeth 
between  them,  according  to  the  number  of  teeth  In  the  gear 
to  be  chucked.  This  gives  practically  a  six-point  contact, 
and  yet  the  rolls  are  so  disposed  that  the  gear  will  be  held 
solidly  in  the  chuck  with  less  tendency  to  rock  than  if  they 
were  evenly  spaced  around  the  circumference.  The  use  of 
six  rolls  in  three  pairs,  instead  of  three  rolls  evenly  divided 
around  the  gear,  gives  superior  results  because  the  double 
rolls  furnish  a  sort  of  check  on  each  other  in  locating  the 
gear.  They  also  provide  additional  wearing  surface,  thus  in- 
creasing their  durability,  and,  according  to  the  experience  of 
the  Heald  Machine  Co.,  gears  that  run  very  accurately  are 
produced  when  this  form  of  chuck  is  used. 

The  chuck  has  a  faceplate  A  which  screws  onto  the  nose 
of  the  grinder  spindle  B.     In  front  of  the  faceplate  A  there 


Chuck    for    Bevel    Gear    having    a    Master    Gear    against    which    the    "Work    is    clamped 


the  accompanying  illustrations.  Fig.  1  shows  an  excellent 
method  of  holding  crown  gears  or  ring  gears  such  as  are 
used  in  automobile  transmissions.  An  unhardened  master 
gear  A  is  mounted  on  the  faceplate  so  as  to  run  true,  and 
certain  teeth  are  cut  away  at  the  inner  ends  as  shown  at  B, 
leaving  three  sets  of  three  or  four  teeth  each  as  at  C,  which 
are  longer  than  the  others.  When  a  gear  to  be  ground  is  set 
into  this  master  gear  it  will  be  centered  with  great 
accuracy  and  run  true.  The  gear  can  be  held  in  position  very 
easily  by  two  or  three  spring  clips  D.  There  is  only  one  po- 
sition that  the  gear  to  be  ground  can  take  with  this  method 
of  holding,  and  as  the  master  gear  has  contact  points  practi- 
cally 120  degrees  apart,  the  gear  will  not  rock  on  its  support, 
and  extremely  accurate  work  may  be  produced. 

Fig.  2  shows  a  standard  draw-in  collet  fitted  with  special 
jaws  for  holding  bevel  gears,  these  jaws  being  arranged  to 
bear  at  the  bottoms  of  the  tooth  spaces.  Jaw  A,  as  will  be 
seen,  has  a  slight  projection  B  which  extends  over  the  outside 
of  the  gear  to  prevent  it  from  sliding  out  as  the  jiiws  are 
closed;  hence,  by  simply  opening  and  closing  the  jaws  of  this 
collet  the  gear  is  clamped  and  released  and  no  straps  or 
yokes  are  necessary  to  hold  the  work  in  position.  An  objec- 
tion to  this  design  is  that  if  the  chuck  teeth  do  not  have  a 
good  bearing  surface  at  the  bottom  of  the  tooth  spaces,  a 
chance  of  error  will  be  introduced. 


is  a  second  plate  C  recessed  to  a  suitable  angle  for  receiving 
the  gear  D  and  rolls  E:  The  rolls  are  held  by  triangular 
shaped  plates  F  and  cap-screws.  These  plates  and  the  cap- 
screws  hold  the  rolls  back  firmly  against  the  chuck  plate  C, 
which  prevents  dirt  from  getting  under  the  rolls,  but  allows 
a  slight  freedom  for  the  rolls  so  that  they  can  adjust  them- 
selves slightly  with  relation  to  the  gear  teeth.  The  gear  Is 
held  in  place  by  a  yoke  G  and  thumb-screw  as  shown.  This 
yoke  exerts  a  pressure  in  a  line  parallel  with  the  axis  of  the 
gear,  and  assists  in  forcing  the  gear  back  to  a  solid  and 
concentric  location. 

It  will  be  noted  that  the  surface  on  part  C  is  marked 
"Finish  for  indicator,"  and  it  has  been  suggested  that  after 
the  angular  surface  is  accurately  ground  true  as  to  size  and 
position,  this  outer  surface  also  be  ground  true;  then  if  it 
should  be  necessary  to  remove  the  fixture  from  the  machine 
or  exchange  it  for  another  size,  when  the  fixture  was  re- 
placed it  would  be  a  simple  matter  to  test  its  accuracy  by 
applying  an  indicator  to  the  finished  surface  previously  re- 
ferred to.  If  any  error  were  observed,  the  clamping  screws 
which  hold  parts  A  and  C  together  would  allow  for  whatever 
adjustment  might  be  necessary  to  enable  part  C  to  run  true, 
without  going  to  the  trouble  of  re-grinding  the  surface  for 
locating  the  rolls.  While  It  would  cost  a  little  more  to  make 
this    division    between    parts    .1    and    C,    this    cost   would    bo 
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saved  many  times  over  because  plate  A  could  be  arranged 
to  receive  many  dift'eront  typos  of  chucking  devices,  If  the 
user  of  the  Ki'lndlnK  niiicliiiio  hud  a  variety  of  gears  differing 
as  regards  the  luinibor  of  teeth  and  pitch. 

According  to  the  experience  of  tlie  Ileald  Machine  (30.,  the 
roils  used  for  cliucklng  bevoi  gears  should  bo  tapering  be- 
cause they  make  contact  with  curved  surfaces,  the  elements 
of  which  converge  at  a  common  vanishing  point.     Some  me- 


the  roll  Kliould  bo  approximately  that  which  would  cause  the 
roll,  if  ext(Midc(l,  to  converge  at  the  apex  of  the  pitch  cone. 
If  these  rolls  are  to  make  proper  contact  with  the  tooth  sur- 
faces, the  points  of  contact  must  lie  in  a  line  running  from 
the  large  end  of  the  tooth  to  the  vanishing  point  of  the 
pitch  cone,  and  if  two  elements  in  the  surface  of  the  roll 
meet  in  a  common  vanishing  point,  all  other  similar  elements 
must  apparently  meet  at  the  same  point.  Indicating  that  these 


Fig.   2.     Bevel   Gear   Chuck   with   Jaws   which   engage   Bottoms  of   Tooth   Spaces 


chanical  men  who  stand  high  in  the  profession  of  making  gears 
claim  that  cylindrical  rolls  are  just  as  satisfactory  as  taper- 
ing rolls,  although  this  company  considers  the  tapering  roll 
superior,  and  is  inclined  to  believe  that  those  who  consider 
cylindrical  rolls  satisfactory,  are  using  them  in  connec- 
tion with  gears  having  a  face  width  that  is  small  in  pro- 
portion to  the  gear  diameter,  as,  for  example,  ring  gears  used 
in  automobile  transmission.  In  such  cases  the  error  does  not 
seem  to  be  as  pronounced,  but  with  miter  gears,  especially 


rolls  should  be  part  of  a  true  cone.  Experience  seems  to 
show  this  to  be  true,  although  the  center  of  the  roll  is  slightly 
outside  the  pitch  circle  of  the  gear.  Working  on  this  basis, 
it  is  not  diflScuit  to  lay  out,  with  considerable  accuracy,  the 
included  angle  of  the  rolls  and  obtain  the  angle  of  the  sur- 
face in  the  chuck  plate  against  which  the  rolls  bear.  In  actual 
manufacturing,  this  angle  can  be  checked  easily  by  simply  in- 
serting the  taper  rolls  between  the  teeth  on  opposite  sides  of 
the  gear,  thus  forming  a  temporary  gage. 


FINISH  FOR  INDICATOR 


Fig.    3.     Bevel   Gear   CHiuck   with   Tapering 

when  the  face  width  is  say  one-quarter  to  one-fifth  the  gear 
diameter,  there  appears  to  be  a  most  decided  tendency  for 
the  gear  to  rock  on  a  cylindrical  roll  at  a  point  about  midway 
of  the  face  of  the  teeth. 

The  method  of  calculating  the  diameter  and  taper  of  the 
rolls  is  to  select  for  the  large  end  of  the  roll  a  diameter 
which  will  bring  the  surface  of  the  roll  about  1/16  inch 
above  the  outside  diameter  of  the  gear  teeth.     The  taper  of 


KolU  which  bear  against    Sides   of    Teeth 

The  best  method  of  holding  the  rolls  in  place  has  proved  to 
be  more  of  a  problem  than  would  be  supposed  after  the  solu- 
tion has  been  found.  These  rolls  could,  of  course,  be  riveted 
to  the  conical  surface,  but  the  rivets  would  be  quite  small  and 
rather  frail  for  everyday  service,  and  this  arrangement  would 
not  provide  the  lateral  adjustment  that  is  desirable  to  com- 
pensate for  minute  variations  in  the  gear  teeth,  due  to  cut- 
ting or  hardening. 
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SOME  SOURCES  OF  LEAKAGE  IN  THE  ENGINEERING   INDUSTRY 


IMPORTANCE  OF  EFFICIENT  TOOL  EQUIPMENT.  LAY-OUT  OP  PLANT.  ADAPTABILITY  OF  DESIGN.  AND  AMOUNT  OF  STOCK 

BY  A.   A.  PEBni,B8" 

should    be    put 


It  is  impossible  in  tlie  scope  of  a  brief  survey  of  the  sub- 
ject to  treat  adequately  all  the  different  sources  of  leakage 
which  may  arise  in  the  running  of  an  engineering  plant.  Each 
Individual  case  which  is  examined  has  its  own  leakages,  some 
of  which  may  be  peculiar  to  itself,  and  due  to  an  ir.hcrent 
fault  of  original  planning  or  to  a  defect  in  the  management 
or  discipline  of  the  organization.  Yet  there  are  some  phases 
of  the  question  under  consideration  so  common,  but  so  sel- 
dom emphasized,  that  a  brief  summary  of  the  various  leak- 
ages most  frequently  met  with  may  not  be  out  of  place. 

For  the  purposes  of  this  article  leakage  may  be  defined  as 
all  unproductive  expenditure  of  time  or  effort  on  the  part  of 
either  the  men  or  the  machinery  employed  in  an  industrial 
undertaking,  and  may  also  embrace  the  unprofitable  expendi- 
ture of  capital.  It  is,  moreover,  one  of  the  most  prevalent 
and  insidious  diseases  which  attack  efflciency — prevalent  be- 
cause there  are  so  very  few  of  even  the  most  modern  plants 
into  which  leakage  in  one  form  or  another  does  not  creep; 
Insidious  because  those  who  suffer  from  it  so  rarely  know  of 
its  presence.  To  become  aware  of  a  source  of  leakage  is  fre- 
quently to  overcome  that  leakage.  It  is  the  loss  which  is  un- 
noticed that  eats  into  efficiency  and  consumes  dividends. 

There  are  not  a  few  engineers — owners  or  managers  of  en- 
gineering plants  of  one  kind  or  another — who  blame  compe- 
tition for  the  loss  of  business  and  the  decrease  in  profits 
which  their  organizations  experience.  To  a  certain  extent 
this  may  be  the  cause,  but  only  to  a  certain  extent.  If  a  busi- 
ness loses  contracts  because  other  firms  underbid  its  quota- 
tions, or  if  it  can  secure  contracts  only  by  quoting  prices  which 
permit  of  no  profit,  it  is  a  sure  sign  that  other  firms  can  do 
the  work  more  cheaply.  They  are  out  for  profit  also,  and 
under  normal  conditions  will  not  quote  prices  that  do  not 
yield  a  fair  return.  Any  firm  which  cannot  compete  with 
such  prices  is  operating  inefficiently.  In  other  words,  the  ag- 
gregate of  its  leakages  is  high,  for  efficiency  is  merely  the 
absence  of  leakage. 

It  is,  perhaps,  no  exaggeration  to  say  that  of  the  total  money 
expended  in  the  engineering  workshops  of  the  world,  one- 
fourth  is  wasted  on  unproductive  effort  of  one  kind  or  another, 
and  that  of  this  fourth  at  least  a  half  is  conservablc.  Such 
items  as  loss  of  time  and  power,  and  the  wear  and  tear  of 
machinery  involved  in  the  return  stroke  of  slotting,  planing 
and  shaping  machines  are  examples  of  wastage  which  cannot 
well  be  eliminated  at  the  present  stage  of  machine  tool  de- 
velopment, although  the  day  is  not  far  distant,  to  judge  from 
present  indications,  when  even  such  losses  as  these  will  be 
avoidable.  It  is  our  aim,  however,  to  deal  here  only  with 
such  of  the  more  common  leakages  as  are  at  the  present 
moment  wholly  or  partially  remediable. 

Unsuitable  and  Poor  Equipment 

One  of  the  most  prevalent  sources  of  leakage  in  the  en- 
gineering works  is  poor  equipment.  Too  much  stress  cannot 
be  placed  upon  the  Importance  of  up-to-date  machine  tool 
equipment.  Any  efficiency  expert  in  the  engineering  field  will 
endorse  the  statement  that  old  or  unsuitable  tools  are  responsi- 
ble for  more  inefficiency  than  is  any  other  cause.  Factory 
managers  and  owners  seem  to  be  reluctant  to  invest  in  a  new 
plant  while  the  old  can,  by  any  means,  be  made  to  suffice. 
When  a  machine  is  worn  out  they  will  scrap  it,  but  very  few 
will  scrap  a  comparatively  new  tool  merely  to  make  room 
for  a  more  efficient  one.  Yet,  in  deciding  when  to  throw  out 
an  existing  machine  to  make  room  for  a  new  one,  the  ques- 
tion of  the  condition  of  the  former  should  not  be  the  determin- 
ing factor.  The  question  should  be  looked  on  purely  as  one 
of  business.  The  operating  cost  of  the  existing  machine  should 
be  computed,  and  also  the  operating  cost  of  the  proposed 
new  one.  The  output  of  each  should  be  carefully  estimated, 
and  the  final  decision  based  purely  upon  the  results  thus  ob- 
tained. If  the  installation  of  the  new  tool  is  going  to  return 
a  reasonable  interest  on  the  capital   invested,  the  new   tool 
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In  estimating  operating  expenses,  such 
items  as  a  percentage  of  rental  and  rates  proportional  to  the 
floor  space  occupied  by  the  tool,  and  also  a  percentage  of  the 
interest  on  the  capital  invested  in  the  building  and  of  the 
depreciation  thereof,  should  be  considered  in  addition  to  such 
items  as  interest  on  capital  invested  in  the  tool  itself,  deprecia- 
tion, operator's  wages,  and  power  used. 

The  only  occasion  upon  which  there  is  room  to  question 
the  advisability  of  installing  a  more  efficient  machine  tool  In 
place  of  one  of  smaller  capacity  is  when  the  demands  of  the 
plant  are  such  that  they  can  be  conveniently  coped  with  by 
the  existing  machine.  In  such  a  case  the  only  saving  effected 
by  a  change  is  in  the  operator's  time,  the  overhead  charges 
of  interest,  depreciation  and  floor-space,  rental  being  the  same 
in  each  case.  Such  instances  are,  however,  rare,  and  in  most 
cases  the  progressive  policy  of  scrapping  out-of-date  equip- 
ment for  that  of  a  more  modern  nature  will  be  found  to  pay. 

The  writer  recalls  one  instance  which  illustrates  the  ef- 
fects of  wholesale  scrapping.  In  the  north  of  England  there 
is  a  small  general  engineering  and  milhvrighting  shop  which, 
until  a  few  years  ago,  was  still  operating  an  equipment  com- 
posed of  old,  slow-speed  tools.  It  was  a  busy  shop,  and  in 
order  to  do  all  the  work  considerable  overtime  was  necessary. 
It  never  paid.  Work  had  to  be  taken  at  prices  that  would  not 
permit  of  the  extra  cost  of  overtime  in  addition  to  the  high 
cost  of  production  due  to  inefficient  equipment. 

A  change  of  management,  however,  put  things  on  an  entirely 
different  basis.  The  new  man  raised  money  and  put  in  a 
practically  new  equipment  consisting  of  powerful  high-speed 
tools.  He  also  installed  a  new  power  plant  with  electrical 
distribution,  and  speeded  things  up  all  around.  The  result 
was  that  the  capacity  of  the  plant  was  augmented  to  such 
an  extent  that  its  output  was  materially  incrca.sed  without 
the  necessity  of  any  overtime,  and  the  cost  of  production  was 
so  reduced  that  the  firm  was  able  to  quote  lower  prices  than 
formerly  and  realize  a  useful  profit  in  the  bargain. 

Instances  parallel  to  the  foregoing  could  be  multiplied  at 
will.  There  are  many  shops  operating  at  a  low  efficiency 
simply  because  the  management  is  reluctant  to  throw  out 
machines  until  they  are  worn  out.  It  is  comparatively  rare 
to  find  an  instance  where  the  reverse  is  the  case.  That  such 
a  contingency  is  possible,  however,  will  be  illustrated  by  an- 
other experience.  In  this  case  the  shop  (also  a  small  one) 
specialized  in  valves  and  steam  fittings.  Among  other  ma- 
chinery was  a  battery  of  three  hollow  spindle  capstan  lathes 
which  were  employed  in  turning  out  spindles  for  a  patent 
valve  from  the  bar.  These  machines  were  quite  capable  of 
meeting  current  requirements  and  were  rarely  required  to  do 
overtime  work.  It  happened,  however,  that  while  visiting  a 
machinery  exhibition  the  manager  saw  some  new  machines 
of  the  same  type,  but  of  a  more  powerful  and  improved 
design,  and  was  so  impressed  by  them  that  he  ordered  three 
and  had  them  put  in  place  of  the  old  ones.  The  approxi- 
mate net  cost  of  the  change  was  $3500.  The  saving  effected 
was  the  money  previously  paid  in  overtime,  which  rarely 
exceeded  $10  a  month,  and  was  usually  less.  This  represents 
a  saving  of  considerably  less  than  Zy^  per  cent — a  poor  in- 
vestment from  a  business  point  of  view.  Yet  against  this  it 
must  not  be  forgotten  that  the  maximum  output  of  the  plant 
had  been  increased  against  possible  future  demands. 
Inefficient  Power  Generation 

Apart  from  the  machine  tool  equipment  of  an  engineering 
works,  considerable  loss  may  arise  from  inefficient  power  gen- 
eration and  distribution.  It  has  been  estimated  that  the 
average  cost  of  power  in  the  different  industries  amounts  to 
only  5  per  cent  of  the  total  cost  of  production,  and  for  this 
reason  it  is  sometimes  regarded  as  immaterial.  Yet  in  these 
days  of  keen  competition,  even  the  smallest  source  of  leak- 
age is  of  importance,  and  in  the  progressive  shop,  obsolete 
and  incfllcient  power  arrangements  are  no  more  to  be  tol- 
erated  than   obsolete  machine   tools.     The  writer  knows   of 
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two  discs  which  show  what  laii  Uv  iloiic  in  the  way  of  iiii 
proving  power  fncllitlcs.  Itoth  arc  extreme,  perhaps,  and 
consist  In  replacing  a  plant  of  exceedingly  wasteful  nature 
by  the  most  ofllclent  available.  In  one  Instance  the  saving 
In  power  paid  the  whole  cost  of  the  work  of  installing  the 
new  plant  in  throe  years.  In  the  other  all  the  machinery  of 
the  factory  was  driven,  and  the  building  lighted  with  elec- 
tricity, for  a  cost  approximately  equal  to  that  of  ligliting  the 
place  with  town  gas,  as  had  been  done  previously. 

The  lay-out  of  a  plant  is  a  very  important  factor  in  the 
equation  of  efficiency.  This  should  be  carried  o\it  on  lines 
calculated  to  reduce  the  amount  of  handling  to  a  minimum. 
Repeated  and  unnecessary  handling  of  material  during  the 
process  of  manufacture  is  a  potent  cause  of  costly  produc- 
tion and  one  which  is  very  frequently  found.  Material 
should  be  made  to  pass,  in  so  far  as  is  possible,  through  the 
different  departments  in  order.  The  disposition  of  traveling 
cranes  is  an  important  consideration,  as  is  also  the  method 
in  which  the  different  classes  of  machines  are  grouped  ac- 
cording to  their  purposes  and  in  relation  to  the  other  parts 
of  the  plant. 

Where  an  engineering  works  has  been  originally  laid  out 
along  lines  which  are  not  the  best,  it  may  not  always  be 
advisable  to  go  to  the  heavy  expense  of  entirely  remodeling 
the  whole  plant.  Yet  much  can  be  done  in  many  directions 
to  reduce  the  unnecessary  handling,  if  a  little  thought  be 
given  to  the  matter,  without  undue  expense.  An  example 
of  this  is  afforded  by  a  large  Tyne-side  shipyard  in  the  "old 
country."  Two  cupolas  were  operated  in  connection  with  the 
foundry  and  were  kept  constantly  busy.  At  one  time  these 
cupolas  were  fed  by  means  of  hydraulic  lifts.  Fuel  and 
pig  iron  were  loaded  from  the  cars  on  a  neighboring  siding 
onto  the  lifts  and  were  then  fed  to  the  cupola — two  handlings 
only  being  required,  but  when  the  quantity  of  material  Is 
considered  the  second  handling  constitutes  an  item  of  some 
importance.  By  building  a  trestle  incline  from  grade  level 
to  that  of  the  charging  platform,  and  running  the  cars  up 
directly  to  the  latter,  the  second  handling  was  obviated  at 
a  relatively  small  expense.  The  direct  saving  effected  in 
laborers'  wages  was  considerable  and,  in  addition  to  this, 
the  time  saved  in  charging  increased  the  efficiency  of  the 
whole  foundry. 

Up-to-date  equipment  in  the  way  of  machine  tool  fixtures 
and  accessories,  special  tools,  jigs  and  small  tools,  is  scarcely 
less  important  than  the  efficiency  of  the  tools  themselves.  A 
good  tool-room  foreman  and  staff  are  among  the  most  valu- 
able assets  of  the  modern  engineering  works.  To  have  a 
complete  and  well  kept  stock  of  tools  and  accessories  stored 
in  such  a  way  that  any  particular  one  can  be  found  at  the 
shortest  notice  Is  to  increase  the  efficiency  of  the  whole  plant. 
Good  store-keeping  is  also  an  important  factor  and  the  re- 
verse a  prolific  source  of  small  leakage.  When  men  have  to 
wait  several  minutes  while  the  storekeeper  is  looking  for  a 
certain  tool  or  some  stock  material,  there  may  be  a  con- 
siderable waste  of  time,  particularly  when  such  waiting  is  a 
general  thing.  It  is  important  that  material,  both  in  the 
tool  and  stock  stores,  should  be  so  disposed  that  anything 
asked  for  can  be  produced  without  delay. 
Accumulation  of  Scrap 

There  is  another  source  of  leakage  which,  though  usually 
small,  is  found  in  a  large  number  of  engineering  establish- 
ments and  is  rarely  reckoned  with.  The  accumulation  of  scrap 
is  a  source  of  small  leakage  in  nine  out  of  every  ten  shops 
and  it  is  one  which  is  most  easily  overcome.  Scrap  in  a  shop 
or  in  a  yard  takes  up  valuable  space;  it  is  in  the  way  and  is 
generally  a  nuisance.  It  also  represents  so  much  capital 
lying  absolutely  idle.  It  has  a  cash  value  and  its  value,  if 
realized,  might  be  used  to  advantage.  In  the  majority  of 
engineering  works,  far  too  much  scrap  is  allowed  to  accumu- 
late before  it  is  disposed  of  or  put  to  useful  purposes  in  the 
cupola.  The  writer  was  once  called  on  to  make  a  valuation 
of  the  entire  plant  of  one  of  the  largest  ship-building  con- 
cerns in  the  north  of  England.  The  estimated  weight  of 
the  scrap  which  littered  the  yards  and  the  different  depart- 
ments was  1000  tons,  much  of  which  had  obviously  been  lying 
around   for  years.     Cast   iron,   steel   and   wrought   iron   were 


all  |)llc(l  together,  with  a  ('onsidcrable  i)r()p()rtion  of  brass  and 
gun  metal  In  the  form  of  bearing  bushes,  stuffing-boxes  and 
the  cylinders  of  old  feed  pumps.  Our  estimated  value  of  the 
whole  of  the  scrap  was  $21,000,  which  sum,  Invested  at  the 
rate  of  five  per  cent,  would  give  an  annual  Income  of  $1050. 
A  small  item,  perhaps,  in  view  of  the  size  of  the  plant,  but 
(tiu!  which  counttul.  it  was  a  dead  and  unnecessary  loss,  and 
in  addition  to  this,  the  scrap  was  in  the  way  and  was  occupy- 
ing valuable  space. 

The  leakages  previously  dealt  with  have  been  those  most 
commonly  met  with  In  the  operation  of  the  works  department 
of  an  engineering  firm.  There  are  others  which  have  their 
origin  in  the  offices,  and  which  are  not  without  their  import- 
ance In  the  matter  of  efficiency.  Among  the  chief  of  these  is 
the  matter  of  adaptability  in  the  designing  department.  Let 
us  consider  a  firm  that  manufactures  steam  fittings  on  a  large 
scale  as  an  example.  In  such  a  firm  it  will  often  be  found 
that  every  valve  or  other  fitting  is  designed  with  no  regard 
for  existing  types,  or  for  types  undergoing  contemporaneous 
design.  The  result  is  that  for  every  type  of  valve  or  other 
fitting,  an  entirely  new  set  of  details  has  to  be  made.  By  a 
little  adaptability  in  design  it  would  be  possible  very  often 
to  utilize,  in  new  designs,  existing  patterns  for  the  main  cast- 
ings and  existing  types  of  spindles,  seating  and  other  details. 
The  saving  effected  in  manufacture  would  be  considerable  if 
in  the  new  design  the  same  patterns  used  in  an  existing  de- 
sign could  be  employed.  This  principle  applies  with  more  or 
less  force  in  many  other  lines  of  manufacture.  The  secret 
of  the  success  of  the  manufacturers  of  the  Ford  automobile 
has  been  duplication — the  making  of  all  their  engines  alike. 
This  has  rendered  possible  the  production  of  an  efficient  car 
at  a  price  unheard  of  previously. 

There  is  still  one  other  point  to  touch  on  in  connection 
with  the  executive  end  of  the  engineering  business  before 
this  cursory  review  of  the  matter  of  leakage  is  brought  to  a 
conclusion.  That  is  concerning  the  matter  of  stock.  From 
the  engineer's  point  of  view  stock  can  be  divided  into  raw 
material  and  finished  product,  and  a  careful  adjustment  of 
both  these  divisions  is  essential  to  efficiency.  In  buying  raw 
material,  under  which  head  may  be  included  pig  and  bar  iron, 
and  often  studs,  bolts  and  other  material  not  produced  in  the 
works,  the  markets  must  be  carefully  watched,  and  purchases 
made  in  so  far  as  is  possible  when  the  market  is  favorable. 
Sufficient  stock  must  be  carried  in  all  lines  to  avoid  the  pos- 
sibility of  running  short  unexpectedly,  with  its  attendant 
holding  up  of  work  and  waste  of  time;  on  the  other  hand, 
too  much  stock  should  not  be  purchased.  Stock  in  the  shop 
is  capital  idle,  and  it  takes  up  space,  which  is  also  true  of 
finished  stock.  A  sufficient  quantity  should  be  kept  on  hand 
to  meet  possible  demands,  and  to  guard  against  loss  of  busi- 
ness on  account  of  inability  to  give  early  delivery,  but  an 
excess  of  stock  above  this  quantity  is  inadvisable.  It  repre- 
sents an  unprofitable  investment  of  capital,  and  there  is  the 
risk  that  some  of  it  may  become  out-of-date  before  it  is  dis- 
posed of.  This  adjustment  of  stock,  both  in  regard  to  raw 
material  and  finished  product,  is  one  which  demands  nice 
judgment.  In  quiet  times  manufacturers  not  infrequently 
continue  to  run  their  plants  at  or  near  capacity,  with  the  re- 
sult that  a  surplus  stock  is  accumulated  which  is  difficult  to 
dispose  of.  Stock  should  be  kept  within  reasonable  limits 
even  if  it  means  a  shut-down  for  a  time.  It  is  the  best  policy 
in  the  end. 

*     *     • 

An  interesting  application  of  the  vacuum  cleaner  as  a 
foundry  tool  is  told  by  a  contributor  to  Foundry.  When 
making  a  three-part  mold,  six  spikes  were  inserted  to  secure 
the  sand,  but  one  spike  passed  through  the  sand  into  the 
pattern,  and  after  rolling  over  and  drawing  the  main  part  of 
the  pattern  it  pulled  through  the  core  and  about  a  handful 
of  sand  dropped  down  underneath.  In  this  case,  either  the 
mold  had  to  be  destroyed  or  the  loose  sand  had  to  be  removed. 
The  only  feasible  manner  in  which  the  latter  could  be  done 
was  by  the  use  of  a  vacuum  cleaner,  by  means  of  which  the 
loose  sand  was  readily  sucked  from  underneath  the  core. 
The  resulting  casting  was  sound,  which  showed  that  a  device 
of  this  kind  may  be  utilized  to  advantage  in  foundry  work. 


March,  1914  MACHINERY 

DESIGN  AND  CONSTRUCTION   OF  BORING  TOOLS 


543 


VARIOUS  TYPES  OF  BORING  TOOLS  FOR  ENGINE  LATHES.  HORIZONTAL  AND  VERTICAL  TURRET  LATHES  OR  BORING  MILLS 

BY  ALBERT  A.  DOWLi* 


A  boring  tool  or  boring-bar  is,  in  itself,  a  very  simple  tool 
and  yet,  in  its  various  applications,  it  may  require  consider- 
able forethought  in  order  to  obtain  a  tool  which  will  be  ex- 
actly the  right  one  for  the  job.  In  order  to  properly  design 
any  kind  of  a  cutting  tool,  an  intimate  knowledge  of  the 
actual  working  conditions  which  are  met  with  in  using  the 
tool  is  a  valuable  asset.  There  are  a  number  of  factors  which 
influence  the  design  of  boring  tools  and  there  are  also  many 
types  of  machinery  to  which  boring  tools  may  bo  applied.  In 
some  cases  the  bar  revolves  with  the  spindle  of  the  ma- 
chine, while  in  others  it  is  held  rigidly  and  the  work  re- 
volves around  it.  These  things  affect  the  design  and  must 
be  considered.  The  work  naturally  controls  the  size  of  the 
bar  and  also  its  shape,  while  the  material  which  is  to  be  cut 
makes  a  difference  in  the  shape  of  the  tool  and  determines 
the  amount  of  "chip  clearance"  necessary. 

The  tools  described  and  illustrated  in  this  article  must  be 
considered  as  representative  types  of  the  many  varieties  to 
be  met  with  in  the  general  course  of  manufacturing.  Points 
in  design  and  construction  will  be  noted  and  faulty  tools  will 
be  discussed  and  criticised. 

General  Points  in  Borintc  Tool  Desis-n 
Some  of  the  important  points  in  the  design  and  construc- 
tion of  tools  for  single-point  boring  are  here  given,  and  while 
some  of  these  may  seem  obvious,  they  may  be  of  assistance  in 
calling  attention  to  matters  which  would  otherwise  be  over- 
looked. 

1.  Chip  clearance  must  be  very  carefully  looked  after 
when  the  tool  is  to  be  used  for  cutting  steel,  as  an  accumula- 
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Fig.    1.      (Upper    View)    Forged    Typo    of    Boring   Tool;    (Lower 
View)    Boring  Tool  with  Inserted  Cutter 

tion  of  chips  caused  by  insuflicicnt  clearance  is  very  annoying 
to  the  operator  and  also  injures  the  work  by  tearing  or 
scratching  it,  and  finally  ruins  the  bar  itself  unless  it  Is 
hardened.  The  amount  of  clearance  between  the  bar  and 
the  work  should  be  as  great  as  possible  without  sacrificing 
strength,  and  in  this  connection  it  should  be  noted  that  in 
addition  to  the  necessary  chip  clearance  at  the  point  where 
the  cutting  action  takes  place,  provision  must  also  be  made 
to  get  rid  of  the  chips  themselves.  For  this  reason  the  por- 
tion of  the  bar  beyond  the  cutting  tool  should  be  so  pro- 
portioned  that   chips   will   not  wedge.     In   cutting  materials 
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other  than  steel  the  clearance  is  not  so  important,  as  the 
chips  are  short  and  do  not  curl  up  or  cling  to  the  bar,  so  that 
they  practically  take  care  of  themselves. 

2.  The  method  of  holding  or  clamping  the  tool  in  position 
should  be  such  that  the  thrust  of  the  cut  comes  against  the 
solid  body  of  the  bar  and  not  against  the  set-screws  or 
clamps.  It  is  advisable  to  use  sciuare-head  set-screws  instead 
of  the  headless  type  whenever  possible. 

3.  Boring-bars  should  be  provided  with  some  means  of  ad- 
justing the  tools   for  diameters,   by   the  use  of  "backlng-up" 


Fig.  2.     Two  Types  of  Adjustable  Boring  Tools  for  Tool-room  Work 

screws  or  wedges.  The  so-called  "sledge  hammer  adjustment" 
type  of  bar  should  never  be  used  when  there  is  room  enough 
to  put  in  adjusting  screws. 

4.  Boring-bar  tools  should  be  made  as  large  as  the  diam- 
eter of  the  bar  will  permit  without  sacrificing  strength,  In 
order  to  assist  in  carrying  away  the  heat  generated  by  the 
cutting  action,  and  to  permit  the  use  of  heavier  feeds  with- 
out burning  the  tool.  The  rake  of  the  tool  should  be  such 
that  it  will  turn  the  chips  to  the  best  advantage. 

5.  The  bar  should-  be  so  designed  that  micrometers  can 
be  used  over  the  bar  and  tool  in  order  that  the  operator  may 
be  able  to  set  his  diameters  closely  without  resorting  to  the 
usual  "cut-and-try"  method  used  by  our  forefathers. 

6.  In  the  design  of  multiple  boring-bars  which  are  to  be 
used  to  bore  up  to  a  shoulder,  it  is  not  good  practice  to  set 
the  tools  in  the  bar  at  an  angle.  They  should  be  located  in 
a  plane  perpendicular  to  the  axis  of  the  bar.  If  set  at  an 
angle  it  will  be  found  a  very  diflBcult  matter  to  grind  the 
tools  so  that  diameters  and  shoulder  distances  will  remain 
constant. 

7.  Bars  designed  for  use  on  turret  lathes  should  have  the 
tools  set  in  a  plane  perpendicular  to  the  rotation  of  the  tur- 
ret. By  this  moans  variations  in  the  indexing  of  the  turret 
are  minimized  in  their  relation  to  the  cutting  tools,  so  that 
diameters  can  be  held  much  closer  to  size  than  if  the  tools 
are  arranged  in  a  plane  parallel  to  the  turret  rotation. 

8.  When  the  work  is  of  such  a  nature  that  a  cutting  lubri- 
cant is  required,  provision  should  be  made  so  that  an  ample 
supply  of  the  fluid  can  be  carried  directly  onto  the  face  of 
the  cutting  tool.  This  result  can  be  accomplished  either  by 
means  of  a  hole  in  the  bar  with  outlets  at  the  proper  places, 
or  oil  grooves  covered  with  a  strip  of  sheet  brass.  In  either 
case  a  good  connection  must  be  made  with  the  cutting  lubri- 
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cant  system  on  tlio  macliiiio.  This  may  be  arranged  by  a  dis- 
tributing collar  on  the  turret  or  by  means  of  a  special  oiling 
device  through   the  spindle. 

Borlnw  ToolH  for  the  Enylne  Lathe 
iioring  tools  which  are  designed  for  use  in  the  engine  lathe 
are  generally  of  a  very  simple  kind,  adapted  only  to  light  cut- 
ting and  seldom   used   for  more  than  one  or  two  pieces  of 


Fig.     3. 


(Upper    View)     Single-point    Startinc    Tool;     (Lower 
View)    Boring   and   Facing    Tool 


work  of  the  same  size  at  the  same  time.  Several  varieties  are 
to  be  found  in  the  average  tool-room,  although  forged  tools 
will  be  noted  in  greater  numbers  than  any  of  the  others.  Tools 
of  this  kind  of  almost  every  conceivable  shape  and  size,  from 
a  small  round  "hook  tool"  for  cutting  an  inside  recess,  to  a 
a  large  bar  of  tool  steel  bent  over  at  the  end  for  boring  some 
long  pieces  of  work,  will  be  found  in  abundance.    There  are 


Fig.   4. 


(Upper  View)   Boring-bar  with  Adjustable  Cutter;    (Lower 
View)    Boring-bar   with  Double-ended   Cutter 


square  bars  and  round  bars  with  inserted  tools,  and,  in  ad- 
dition to  these,  each  toolmaker  has  a  special  boring  tool  of 
his  own  make  which  he  uses  for  jig  work.  These  special 
tools  occasionally  show  considerable  ingenuity  in  their  con- 
struction, and  are  usually  made  in  such  a  way  that  very  fine 
adjustments  can  be  attained. 


The  upper  part  of  l'"'lg.  1  shows  a  piece  of  work  A  held 
by  the  out.sidc  in  chuck  jaws,  the  machine  on  which  the  work 
is  to  bo  done  being  an  engine  lathe.  A  plain  forged  tool  JS 
is  held  in  the  toolpost  C  on  the  cross-slide  of  the  lathe.  This 
type  of  tool  is  the  simplest  of  all  tools  used  for  boring  and 
consists  of  a  rectangular  piece  of  tool  steel  of  suitable  size 
to  fit  the  toolpost.  The  tool  is  drawn  out  and  bent  over  at 
the  cutting  end  by  the  blackstnith  and  is  then  ground  to  a 
cutting  edge  by  the  workman  using  it.  Hundreds  of  tools  of 
this  variety  can  be  found  in  every  machine  shop  and  factory 
in  this  country.  They  are  suitable  only  for  light  cutting  and 
there  is  a  tendency  toward  "chatter"  even  when  the  cut  is 
light;  this  is  due  partly  to  the  shape  of  the  cutting  end  and 
partly  to  the  overhang  of  the  entire  tool.  It  will  be  found 
that  less  chatter  will  result  if  a  slight  land  or  flat  is  stoned 
on  the  tool  immediately  below  the  cutting  edge.  The  tool 
should  also  be  set  slightly  above  the  center.  For  casting 
work  where  scale  is  encountered,  there  is  a  decided  tendency 
for  the  tool  to  ride  up  on  the  scale  and  ruin  very  rapidly 
if  it  is  ground  as  shown  at  B.  The  enlarged  view  M  shows 
another  method  of  grinding  which  is  useful  in  cases  of  this 
sort.  It  will  be  noted  that  there  is  a  slight  back  taper  to  the 
end  of  the  tool  and  this  assists  in  preventing  any  riding  up 
on  tlie  scale,  as  its  tendency  is  to  make  the  cutting  point 
draw  in  slightly  and  thus  keep  under  the  scale.     Care  must 
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Fig.   6.     Boring-bars  arranged  for  lubricating  Cutters 

be  taken  not  to  make  the  angle  too  great — 5  degrees  is  am- 
ple, and  much  less  than  this  can  be  used  if  desired. 

The  lower  part  of  Fig.  1  shows  the  same  piece  of  work  D 
with  another  type  of  boring  tool  in  action.  A  cast-iron  body 
K  is  held  down  on  the  cross-slide  of  the  lathe  by  means  of 
the  three  bolts  J.  A  steel  bar  O  is  longitudinally  adjustable 
in  the  cylindrical  portion  of  the  holder  and  is  clamped  in  po- 
sition by  means  of  the  binder  screw  H.  A  round  cutting  tool 
E  is  held  in  place  by  the  taper  pin  F,  in  a  manner  familiar 
to  all.  A  holder  of  this  type  will  be  found  a  very  useful 
adjunct  to  any  toolroom,  and  is  adaptable  to  a  variety  of 
conditions.  A  series  of  bushings  can  be  made  to  take  dif- 
ferent diameters  of  round  stock,  and  tools  may  be  quickly 
made  to  suit  almost  any  case.  Obviously,  adjustment  for 
diameters  is  made  by  the  cross-slide.  Rigidity  and  adapt- 
ability are  points  in  favor  of  this  device. 

Adjustable  Boring  Tools  for  Jig-  Work 
Fig.  2  represents  two  styles  of  adjustable  boring  tools  used 
mostly  for  boring  small  shallow  holes  or  jig  bushings.  These 
tools  are  capable  of  fine  adjustments  but  are  not  suited  for 
any  kind  of  heavy  cutting.  The  upper  part  of  the  illustra- 
tion shows  how  tool  B  is  used  for  boring  a  part  of  the  bush- 
ing A,  which  is  held  in  chuck  jaws.  The  body  of  the  tool- 
holder  H  is  made  of  steel  and  is  turned  down  and  tapered  at 


March,  1914 


MACHINERY 


545 


J  to  fit  the  tailstock  spindle.  The  adjustable  swivel  D  is 
pivoted  on  the  shouldered  screw  E,  and  is  adjusted  by  the 
two  headless  set-screws  F  and  G.  The  tool  B  is  of  round  sec- 
tion and  fits  the  end  of  the  swivel,  where  it  is  held  in  place 
by  the  two  screws  C.  The  end  of  the  tool  is  bent  over  for 
the  purpose  of  clearance.  A  tool  of  this  kind  is  very  con- 
venient and  is  easily  adjusted  for  diameters  within  its 
capacity.  It  is  not  adapted  to  deep  holes,  but  can  be  made  up 
in  several  sizes  so  that  it  will  handle  fairly  large  work. 

The  lower  part  of  the  illustration  shows  another  tool  of 
somewhat  similar  construction,  which  is  designed  for  the 
same  purpose  as  the  other.  The  body  is  of  steel  and  the 
shank  T  is  turned  taper  to  fit  the  tailstock  spindle.  The 
forward  portion  of  the  body  R  is  cut  out  to  receive  the  swivel 
N,  which  pivots  on  the  screw  8.  The  tool  M  is  of  round  sec- 
tion, bent  over  at  the  end,  and  it  is  held  in  place  by  the  two 
screws  O.  One  adjusting  screw  Q  is  all  that  is  required  in 
this  tool,  as  the  coil  spring  P  takes  up  lost  motion  and  pre- 
vents drawing  in.  This  tool  is  not  as  rigid  as  the  one  previ- 
ously referred  to,  but  the  spring  makes  adjusting  much 
quicker,  as  only  one  screw  is  needed.  A  number  of  tools  of 
this  type,  and  of  various  sizes,  were  made  for  tool-room  use 


cylindrical  shape,  which  Is  ground  on  the  outside  to  fit  the 
turret  hole  and  on  the  inside  to  fit  the  shank  of  the  tool  B. 
Two  set-screws  D  are  used  to  hold  the  tool  in  position.  It 
will  be  noted  that  the  end  of  the  cutting  point  Is  ground  very 
nearly  square  so  that  it  will  not  ride  up  on  the  scale.  The 
tool  is  not  made  for  continuous  boring  but  is  merely  used  to 
generate  a  true  hole  for  a  short  distance  into  the  cored  por- 
tion of  the  hub. 

Borlnk'  and  Facinpr  Tool  for  n  Flat  Turret 

An  example  of  a  boring  tool  which  Is  also  used  for  facing 
out  a  pocket  on  a  turret  lathe  having  a  flat  turret  is  shown 
in  the  lower  part  of  Fig.  3.  This  tool  is  of  the  "shovel  nose" 
type  and  its  cutting  action  is  rather  hard  on  account  of  the 
bluntness  of  the  nose  and  the  amount  of  stock  which  it  re- 
moves. The  work  F  is  a  machine  steel  forging  and  the 
shoulder  is  not  recessed  at  all  in  the  blank.  The  tool  G  is 
of  rectangular  section  and  it  Is  forged  and  ground  on  the 
cutting  end  to  the  shape  shown.  The  tool-holder  H  is  sup- 
ported by  the  steel  bracket  J  which  is  fastened  down  on  the 
turret  face  by  screws  L.  The  slots  K  are  T-shaped  and  per- 
mit various  settings  and  combinations  of  tools  to  be  made. 

Fig.  4  shows  a  very  simple  type  of  single-point  adjustable 


Fig.    6.     Bar   for  Undercutting,    Facing   and 

Boring  in  the  Vertical  Turret  Lathe  and 

Gage  used  in  setting  Tools 


Fig.    7.     Bar    equipped    with    a   Set    of 

Interchangeable   Cutters  for 

Boring    and    Reaming 


Bar  with   Four  Cutters  set  at  Diffc 
Radii   for  removing  Considerable 
Stock    in    One    Cut 


in  a  large  automobile  factory  and  were  used  on  the  greater 
part  of  the  jig  work. 

Boring-  Tools  for  the  Horizontal  Turret  Lathe 

Boring  tools  which  are  required  for  use  on  the  horizontal 
turret  lathe  are  of  many  forms  and  their  design  is  somewhat 
dependent  on  the  typo  of  machine  to  which  they  are  to  be 
attached.  On  machines  having  no  transverse  movement  to 
the  turret  slide,  the  tools  are  nearly  always  designed  for 
straight  boring,  while  on  the  other  types  of  machines,  i.  e., 
those  having  transverse  movement,  the  design  is  frequently 
made  in  such  a  way  that  the  tools  can  also  be  used  for  fac- 
ing operations.  The  form  of  the  turret  itself  also  influences 
the  design  to  a  certain  extent,  for  it  is  evident  that  a  flat  tur- 
ret would  require  a  different  type  of  tool-holder  than  one  of 
the  vertical  face  variety. 

Single-point  Starting-  Tool  for  Taper  Holes 

The  work  A  shown  in  Fig.  3  is  a  malleable  iron  automo- 
bile hub  with  a  cored  taper  hole  which  runs  out  of  truth  very 
badly.  Therefore  it  was  necessary  to  design  a  starting  tool 
of  the  single-point  variety  in  order  to  generate  a  true  running 
hole,  so  that  the  subsequent  tool  would  start  properly  with- 
out being  influenced  by  the  wobble  of  the  core.  This  tool  and 
tool-holder  are  very  simple,  the  tool  itself  being  a  piece  of 
round  high-speed  steel  bent  over  on  the  end  and  ground  to 
cut  a  diameter  a  trifle  smaller  than  the  large  end  of  the 
tapered  hole.     The  holder  E  is  a  piece  of  machine  steel  of 


boring-bar  for  machining  the  bushing  A  (see  upper  part  of 
the  illustration).  Although  this  bar  is  simple  in  Its  con- 
struction, there  are  several  important  points  in  design  which 
should  be  carefully  noted.  The  bar  /;  is  of  a  low  grade  of 
tool  steel  and  is  hardened  and  ground  to  fit  the  turret  hole. 
The  reason  for  making  the  bar  of  tool  steel  is  simply  to  obtain 
all  the  rigidity  possible  and  thereby  obviate  chatter.  The 
tool  B  is  of  round  section  and  is  put  through  the  bar  at  a 
slight  angle,  being  held  in  position  by  the  two  screws  C. 
A  backing-up  screw  D  permits  careful  adjustment  to  be  made. 
The  bar  is  cut  away  where  the  tool  comes  through  to  provide 
chip  clearance,  but  it  is  cylindrical  on  the  end  except  in 
this  one  place.  By  making  it  this  way,  it  is  found  an  easy 
matter  to  use  micrometer  calipers  across  the  bar  and  tool  as 
indicated  at  F,  so  that  accurate  settings  may  be  readily  made 
without  resorting  to  "cut-and-try"  methods.  It  is  very  bad 
practice  to  bevel  the  end  of  the  bar  at  O  and  put  the  holding 
screws  through  at  this  point,  because  a  calipering  point  is 
sacrificed  by  so  doing.  A  simple  formula  is  here  given  for 
setting  tools  of  this  type  for  turning  a  given  diameter: 
Let  F  =  required  calipering  distance  for  a  given  size  hole; 

:?  =  diameter  of  the  bar  at  the  end  where  the  tool  is; 

y  =  diameter  of  the  hole  to  be  bored. 
Then 

x  +  y 

F  = 
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This  t'onmilu  will  bo  found  useful  for  setting  tools  very 
close  to  the  doslrod  dlamolor,  although  the  spring  of  the  bar 
win  cause  slight  variations  and  tho  amount  of  stock  which 
Is  to  be  removed  also  makes  some  differonce. 

Tho  lower  part  of  Fig.  4  shows  a  boring  tool  of  an  entirely 
different  typo.  The  cutter  is  double-ended,  and  a  bur  of  tliis 
sort  is  often  used  for  removing  stock  rapidly.  Although  it 
is  a  faster  cutting  tool  than  a  bar  having  only  a  single  tool 
or  cutting  point,  it  cannot  be  depended  upon  to  produce  a  hole 
which  is  absolutely  concentric  with  other  surfaces  machined 
at  the  same  setting.  Tlie  work  A  is  the  same  as  in  the  upper 
part  of  the  illustration,  and  the  bar  B  fits  the  turret  hole. 
It  is  llattened  slightly  on  two  sides  at  points  D,  and  a  rec- 
tangular slot  contains  the  cutter  C  and  the  wedge  E.  It  will 
be  noted  that  the  cutter  is  shouldered  so  that  it  is  a  close 
.".t  at  the  points  D.  Tools  of  this  type  cannot  bo  ground  radi- 
ally without  changing  their  diameters,  but  this  is  seldom 
necessary  as  the  cutting  edge  is  at  the  forward  end.  A  land 
of  about  Vs  inch  is  usually  left  just  back  of  the  bevel,  and 
the  cutter  can  be  ground  back  to  this  point  without  changing 
the  diameter.  Beyond  this,  however,  there  is  a  slight  back 
taper  for  the  sake  of  clearance,  so  that  the  life  of  the  cutter 
does  not  extend  beyond  it. 

Boringr-bar  with  Provision  for  Cutting-  Lubricant 
On  certain  classes  of  work  it  is  very  difficult  to  supply  the 
cutting  points  of  the  tools  with  sufficient  lubrication  to  make 
them  thoroughly  efficient,  when  the  regular  supply  system  is 
used.  Some  method  must  be  devised,  therefore,  to  direct  the 
flow  to  the  point  or  points  where  the  cutting  action  takes 
place.  An  example  of  a  bar  arranged  to  carry  the  lubricant 
to  inaccessible  tools  is  shown  in  the  upper  part  of  Fig.  5. 
The  work  A  in  the  chuck  jaws  is  an  automobile  hub  of  malle- 
able iron.  It  will  be  noted  that  the  portion  bored  by  the 
forward  tool  C  is  in  such  a  position  that  It  cannot  be  reached 
for  lubricating  purposes  in  the  ordinary  way,  but  the  rear 
tool  D  can  easily  be  taken  care  of.  The  boring-bar  B  is  of 
a  low  grade  of  tool  steel  and  fits  the  turret  hole  at  the  rear 
end;  the  forward  end  J  is  a  running  fit  in  the  chuck  bushing 
L.  A  telescoping  oil  supply  tube  K  enters  this  end  of  the  bar 
and  is  supplied  with  lubricant  from  the  rear  end  of  the 
spindle.  The  hole  in  the  bar  at  H  leads  the  fluid  directly 
onto  the  face  of  the  cutting  tool  C,  thus  insuring  constant 
lubrication  at  this  point.  The  two  tools  are  held  in  place 
by  the  screws  E  and  F,  and  they  are  provided  with  means  of 
adjustment  in  the  backing-up  screws  G.  The  writer  has  used 
bars  of  this  type  in  a  number  of  cases  with  very  gratifying 
results. 

Fig.  5  (lower  illustration)  shows  a  very  different  con- 
dition, in  a  multi-cutting  boring-bar  for  generating  a  series 
of  true  holes  in  the  bronze  artillery  hub  A.  The  finished  hole 
is  tapered  but  a  starting  bar  was  used  in  order  to  prepare  the 
hole  properly  for  the  taper  tools  which  followed  it,  so  that 
they  would  not  be  influenced  by  the  irregularities  of  the  cored 
hole.  In  this  case  the  turret  lathe  was  one  of  the  flat-turret 
variety,  and  provision  was  made  for  lubrication  through  the 
hole  C  in  the  turret  face.  As  the  turret  indexed  to  the  proper 
position,  this  hole  came  directly  over  another  in  the  slide, 
which,  in  turn,  was  connected  with  the  lubricant  pressure 
supply  system,  thus  allowing  the  liquid  to  pass  up  into  the 
body  of  the  tool-holder.  The  boring-bar  G  is  turned  down 
at  the  rear  end  to  fit  the  tool-holder  B,  and  has  an  annular 
groove  E  which  is  packed  with  felt  to  prevent  the  escape  of 
lubricant.  A  shoe  D  is  forced  down  on  the  bar  by  the  two 
screws  K  and  prevents  the  bar  from  turning.  The  hole  H 
in  the  bar  is  drilled  from  the  forward  end  and  is  tightly 
plugged  so  that  this  end  remains  closed  to  prevent  the 
lubricant  from  passing  through.  A  groove  is  cut  in  front  of 
the  tools  J,  M  and  L,  as  shown  at  J,  and  this  allows  the  fluid 
to  flow  directly  onto  the  faces  of  the  tools.  The  end  of  the 
bar  is  piloted  at  O  in  the  bushing  N  which  is  fixed  in  the 
chuck  body.  An  arrangement  of  this  sort  has  also  proved 
successful  in  a  number  of  instances. 

Bar  for  Undercutting-,  Pacing-  and  Boringr  in  the  Vertical 
Turret  Lathe 
A  very  difficult  condition  for  which  to  design  tools  is  shown 
in  Fig.  6,  as  the  work  itself  requires  rapidity  of  handling  and 


Is  a  steel  casting  weighing  about  :iOO  pounds.  Only  a  part 
of  the  piece  is  shown  at  A,  but  it  will  readily  be  seen  that  It 
Is  necessary  to  niaki;  the  bar  in  such  a  way  that  the  tools  can 
1)0  used  to  do  all  the  cutting  indicated  by  the  arrows;  i.  e., 
undercut  the  upper  llang(!,  doublc-boro  the  interior,  and  face 
the  lower  shoulder.  As  the  (Ixture  on  which  the  work  was 
h(!ld  was  of  the  indexing  variety  and  was  very  much  off  cen- 
ter, it  was  not  expedient  to  run  at  high  speed.  Therefore,  the 
double  boring  was  of  assistance  in  increasing  the  production. 
It  will  be  noted  that  the  hole  through  which  the  tools  pass  is 
of  small  diameter,  wliich  makes  the  problem  still  more  dif- 
ficult. The  shank  of  the  bar  H  fits  the  turret  hole  at  its 
upper  end  and  is  slotted  so  that  the  pin  /''  in  the  turret  will 
act  as  a  driver.  (This  feature  is  patented  by  the  Dullard  Ma- 
chine Tool  Co.)  The  lower  part  of  the  bar  is  eccentric  to 
the  shank  in  order  to  obtain  the  necessary  clearance  when 
the  tools  are  In  action.  Even  the  tools  themselves  are  con- 
siderably out  of  tho  ordinary  in  that  they  will  cut  in  two 
directions.  Tho  upper  tool  D  is  used  for  undercutting  the 
flange  and  also  for  boring,  while  the  lower  tool  E  is  used  for 
facing  the  lower  shoulder  and  partially  boring  the  interior. 
Both  these  tools  have  backing-up  screws  G  and  are  held  in 
place  by  the  headless  set-screws. 

As  it  was  necessary  to  set  these  two  tools  so  that  they 
would  cut  approximately  the  same  diameter,  the  gage  shown 
at  the  right  of  the  figure  was  made  to  assist  in  the  setting. 
The  V-block  K  -was  slotted  to  receive  the  steel  strip  J  so  that 
distance  L  would  measure  the  correct  distance  from  the  bar 
shown  in  section  at  M.  It  is  obvious  that  the  gage  could  be 
placed  against  the  bar  so  that  tools  could  be  set  out  the  right 
amount  by  means  of  the  backing-up  screws.  This  bar  gave 
fairly  satisfactory  results  although  some  trouble  was  experi- 
enced with  chips,  as  there  was  considerable  stock  to  re- 
move. There  was  likewise  a  slight  tendency  to  chatter  when 
using  a  heavy  feed,  but  this  was  remedied  by  careful  grinding 
to  make  the  cut  as  easy  as  possible.  It  must  be  remem- 
bered that  the  conditions  were  about  as  awkward  as  they 
could  be,  and  the  lack  of  room  made  it  necessary  to  cut  down 
the  bar  to  such  an  extent  that  it  was  hardly  heavy  enough 
for  the  work.  Taken  as  a  whole,  however,  the  action  was 
satisfactory  for  a  roughing  tool.  It  was  not  used  for  finish- 
ing cuts. 

Slip-cutter  Bar  for  the  Vertical  Turret  Lathe 
The  steel  hub  shown  at  A  in  Fig.  7  is  held  on  a  special  fix- 
ture, located  by  the  previously  bored  and  reamed  hole  which 
fits  the  stud  H.  The  hole  E  has  been  rough-bored  in  the  first 
operation,  but  enough  stock  has  been  left  for  the  final  finish- 
ing so  that  it  may  be  finish-bored  and  reamed  and  part  L 
threaded  at  the  same  setting.  This  type  of  bar  is  the  product 
of  the  Bullard  Machine  Tool  Co.,  and  is  designed  especially 
for  use  in  their  machines.  It  is  a  combination  boring-  and 
reaming-bar,  and  the  cutters  are  of  the  "slip"  variety.  One 
bar  can  be  furnished  with  a  set  of  cutters  for  the  various 
sizes  of  holes  within  its  capacity.  A  full  set  of  cutters  for 
any  one  size  of  hole  consists  of  chamfering,  rough-boring, 
finish-boring,  rough-reaming  and  finish-reaming  tools.  The 
first  three  of  these  are  of  square  section,  carefully  ground  to 
fit  the  broached  hole  D.  The  rear  ends  of  these  tools  bring 
up  against  the  shoulder  of  the  screw  E,  which  acts  as  a  stop. 
The  fit  in  the  hole  is  such  that  tools  can  easily  be  put  in  and 
taken  out  with  the  fingers. 

The  two  reaming  cutters  are  used  in  the  rectangular  hole  F 
which  is  at  right  angles  to  the  other  hole;  these  tools  are 
allowed  to  float  so  that  they  follow  the  hole  generated  by  the 
boring  tools.  The  action  against  the  reaming  cutters  is  in 
an  upward  direction,  and  comes  against  the  hardened  steel 
plug  G  which  is  inserted  in  the  bar.  The  bar  B  is  of  special 
steel  and  is  slotted  at  the  upper  end  to  fit  the  driving  pin 
C  which  is  located  in  the  turret.  Bars  of  this  type  have  a 
number  of  advantages,  one  of  which  is  that  only  one  turret 
hole  is  occupied;  other  advantages  are  the  cost  of  mainten- 
ance, and  the  adaptability  of  the  bar  with  its  series  of  cutters 
to  handle  a  number  of  different  sized  holes.  The  cost  of 
large  sizes  of  reamers  of  the  fluted  type  is  considerable,  while 
a  flat  reamer  such  as  that  used  in  this  bar  is  inexpensive. 
It  may  be  noted  that  the  pressure  or  thrust  of  the  cut  is  all 
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that  holds  the  boring  tools  in  place,  so  that  trouble  would 
be  experienced  if  a  cored  pocket  were  to  be  encountered. 
This  is  provided  for  by  a  detent  screw  In  the  end  of  the 
bar,  which  prevents  the  tools  from  coining  out.  This  screw 
can  be  put  in  any  time  if  it  is  found  necessary. 

Multi-cuttlnBr  Bar  for  the  Vertical  Turret  Lathe 

An  example  of  a  bar  dosiKued  to  remove  a  large  amount 
of  stock  in  a  very  short  time  is  given  in  Fig.  8.  The  work 
shown  at  C  is  a  steel  boiler  nozzle  which  is  forged,  and  a  5- 
inch  hole  punched  in  it  before  it  is  machined  by  the  vertical 
turret  lathe.  The  finished  hole  is  8  inches  in  diameter  and  it 
was  desired  to  remove  the  surplus  stock  as  rapidly  as  pos- 
sible. Accuracy  in  the  diameter  of  the  hole  was  not  essen- 
tial. The  bar  L  is  a  steel  forging  which  fits  the  turret  face 
at  M  and  is  held  to  it  by  the  screws  2V.  The  stem  O  is  used 
to  center  the  bar  in  the  turret.  Two  rectangular  holes  are 
broached  through  the  body  of  the  bar,  at  right  angles  to 
each  other,  and  these  receive  the  high-speed  steel  cutters 
shown.  It  will  be  noted  that  these  cutters  are  so  propor- 
tioned that  they  remove  the  stock  in  a  series  of  steps,  each 
tool  extending  beyond  the  preceding  one  and  also  above  it 
about  %  inch. 

The  section  taken  at  A — B  shows  the  manner  in  which  the 
tools  extend  beyond  each  other,  and  the  lower  view  illus- 
trates the  cutting  action  of  the  tools.  One  end  of  the  first 
tool  G  makes  the  first  step,  while  the  other  end  H  makes  the 
second.  In  like  manner  one  end  of  the  upper  tool  J  makes 
the  third  step  while  the  other  end  K  takes  out  the  remainder. 
The  two  screws  P  hold  the  first  tool  in  place,  while  the  other 
is  secured  by  the  screws  Q.  It  will  be  noted  that  the  work 
is  held  in  jaws  D  and  is  supported  on  buttons  at  E;  the 
height  above  the  table  is  great  enough  to  allow  the  end  of 
the  bar  and  the  set-screws  to  go  through  far  enough  to  finish 
the  cut.  Regarding  the  upkeep  of  these  tools,  attention  i.s 
called  to  the  fact  that  they  may  be  pushed  backward  or  for- 
ward to  compensate  for  wear  and  distribute  the  cut.  For 
roughing  purposes  requiring  rapid  removal  of  stock  and 
rapid  cutting,  a  bar  of  this  sort  has  proved  very  successful, 
but  it  is  not  recommended  for  work  requiring  great  accuracy. 
Other  Types  of  Boring-bars 

There  are  several  bars  on  the  market  which  are  adjustable 
for  various  diameters  by  means  of  micrometer  screws  and 
taper  wedges.  These  arc  useful  for  many  purposes  but  space 
will  not  permit  a  detailed  description  nor  has  it  been  the 
writer's  purpose  to  deal  with  the  many  varieties  but  rather 
with  representative  types.  Special  bars  for  many  purposes, 
porcupine  bars  and  cutter  heads  of  various  kinds,  I  have  not 


Fig.   1,     Multiple    Fixlun-    1 
applied    to    Ho 


roughing    Tectli    of    Bevel    Pinions, 
zontal    Milling    Machine 


attempted  to  describe,  for  these  are  not  single-point  boring 
tools.  Neither  has  mention  been  made  of  boring  tools  such 
as  are  used  in  fixture  work  on  the  horizontal  boring  machine, 
for  these  are  found  in  every  tool-room,  in  all  shapes  and  sizes. 
In  several  of  the  illustrations  it  may  be  noted  that  the  tools 
are  shown  in  a  plane  parallel  with  the  rotation  of  the  turret. 
This  has  been  done  simply  because  the  details  are  more 
clearly  apparent  when  shown  in  this  way.  Greater  accuracy 
is  obtained  by  setting  the  tools  in  a  plane  perpendicular  to 
the  turret  rotation,  as  previously  stated. 


MULTIPLE  FIXTURE  FOR  ROUGHING  THE 
TEETH   OF  BEVEL   PINIONS 

IIY  C.   HOEI-LA" 

A  great  many  small  bevel  gear  pinions  are  used  as  "satel- 
lites" in  the  manufacture  of  differential  gearing  for  motor  cars. 
In  order  to  Increase  the  production  of  these  pinions  and  lower 
the  cost,  the  device  shown  applied  to  a  horizontal  milling 
machine  in  Fig.  1  was  designed.  By  using  this  fixture,  gear 
blanks  can  be  roughed  out  at  a  single  cut;  they  are  then  fin- 
ished more  rapidly  by  a  second  operation  in  a  regular  bevel 
gear  cutting  machine. 

The  cutter  arbor  is  fitted  with  four  properly  spaced  cutters. 
The  fixture,  which  is  securely  bolted  to  the  milling  machine 


Fig.  2.     Cross-section    of    Multiple    Fixture 

table,  has  four  small  spindles,  each  holding  a  bevel  pinion  at 
such  an  angle  that  the  cutters  will  rough  out  the  teeth  at  the 
depth  required.  When  a  tooth  has  been  milled  in  each  blank, 
the  table  is  withdrawn  and,  by  a  complete  turn  of  the  handle 
seen  on  the  right  side  of  the  fixture,  the  four  pinions  are  in- 
dexed simultaneously  one  tooth.  Then  another  cut  is  taken 
and  this  operation  is  repeated  until  all  the  teeth  are  roughed 
out. 

Fig.  2  is  a  section  of  the  device.  There  is  a  hollow  base  A 
having  four  plates  B  each  fitted  with  a  spindle  C.  The  spin- 
dles have  expansion  collets  to  hold  blanks  and  they  are  indexed 
by  the  worm-wheels  E  which  mesh  with  worms  F  that  are 
turned  by  the  handle  previously  referred  to.  The  worm- 
wheels  have  twenty-eight  teeth  and  the  worm  is  double 
threaded  so  that  each  complete  revolution  of  the  worm  causes 
the  pinions  to  rotate  1/14  turn,  as  they  must  have  fourteen 
teeth  of  five  diametral  pitch.  The  indexing  handle  is  fitted 
with  a  spring  knob,  the  end  of  which  can  engage  a  hole  located 
in  the  base,  thus  insuring  an  exact  division.  These  pinions 
are  made  from  5  per  cent  nickel  steel.  The  time  required  for 
each  cut  is  one  minute  ten  seconds,  four  pinions  being  com- 
pletely roughed  out  in  about  sixteen  minutes.  The  machine  Is 
operated  by  the  same  man  who  runs  the  gear  shaper  used  for 

finishing  the  teeth. 

•     •     * 

For  an  anti-friction  metal  that  can  be  subjected  to  pres- 
sures up  to  about  400  pounds  per  square  inch,  the  Foundry 
recommends  the  following  composition:  Lead,  85  per  cent; 
antimony,  10  per  cent;  and  tin,  5  per  cent.  For  pressures 
exceeding  400  pounds  per  square  inch,  the  following  alloy 
will  prove  satisfactory:  Tin,  85  per  cent;  copper,  5  per  cent; 
and  antimony,  10  per  cent.  This  alloy  can  be  used  safely  for 
pressures  up  to  1000  pounds  per  square  inch. 


'  Address:      Via    Masscna,    58.    Turin.    Italy. 
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ENGINEERING  QUALIFICATIONS 

In  three  months  the  engineering  colleges  of  the  country 
will  be  turning  out  a  few  thousand  graduates  to  find  places 
for  themselves  in  the  industrial  world,  and  many  of  them 
with  no  practical  experience  are  likely  to  believe  that  the 
mere  act  of  graduation  opens  the  road  to  success  for  them. 
We  believe  that  no  greater  service  could  be  rendered  young 
men  fitting  themselves  for  industrial  work  than  for  their 
teachers  to  impress  them,  while  at  college,  with  the  fact  that 
many  other  qualities  are  necessary  for  success  in  the  en- 
gineering field  besides  mere  ability  to  pass  their  "exams" 
successfully.  The  knowledge  and  training  obtained  at  school 
and  college  are  important,  but  there  are  other  qualifications 
that  count  for  more  in  later  years.  Two  of  these  are  re- 
liability and  thoroughness;  another  is  tact;  others  of  the 
greatest  value  are  executive  ability,  push  and  initiative; 
while  still  another  is  real  enthusiasm  and  love  for  the  work 
in  hand;  and,  last  but  not  least,  health — moral,  mental  and 
physical.  One  engineer,  in  stating  his  requirements  for 
subordinates  in  terms  of  percentages,  said  that  he  would 
be  satisfied  with  fifty  per  cent  of  technical  knowledge  and 
analytical  ability,  provided  the  remaining  fifty  per  cent  was 
divided  into  twenty  per  cent  tact  and  ability  to  cooperate, 
and  thirty  per  cent  push,  initiative  and  originality.  This 
combination  makes  for  a  well  balanced  personality,  to  whom 
success  in  the  engineering  field   is  well-nigh  certain. 

Reliability  in  an  engineer  should  not  be  confused  with 
what  is  commonly  called  "honesty,"  which  is  merely  the 
inclination  to  do  one's  best.  Reliability  is  a  faculty  which 
requires  constant  training,  until  mere  inclination  has  been 
developed  into  ability  to  get  out  of  oneself  the  very  best 
possible  from  one's  mental  and  physical  qualifications.  One 
phase  of  reliability  is  the  ability  to  carry  out  definite  in- 
structions. This  cannot  be  done  without  continual  training 
of  the  mind,  and  the  lack  of  such  training  is  shown  by  the 
inability  or  unwillingness  of  many  people  to  carry  out  a  given 
piece  of  work  according  to  given  instructions.  Another  evi- 
dence of  reliability  is  a  willingness  to  acknowledge  promptly 
one's  inability  to  carry  out  a  certain  piece  of  work  in  a 
prescribed  way  or  within  a  specified  time  limit.  Paradoxical 
as  it  may  seem,  a  definite  statement  of  what  he  cannot  do 
may  often  be  the  first  thing  to  attract  favorable  attention 
to  a  young  man. 


GETTING  IN  TOUCH  WITH  THE  FOREMAN 

Some  time  ago  a  niunufacturlng  concern  made  for  stock  a 
number  of  parts  consisting  of  steel  castings  buslied  with  a 
well-known  bearing  alloy.  The  shafts  were  reeiulrcd  to  make 
but  a  short  oscillatory  movement  in  the  bearings,  and  the 
foreman  instructed  the  fitters  to  give;  them  a  clearance  ot 
0.001  to  0.0025  inch,  the  diameter  being  I'/a  inch.  The  parts 
were  ordered  out  for  a  repair  job  a  few  months  after  and  the 
workmen  discovered  that  the  shafts  would  not  enter  the 
bearings.  An  investigation  showed  that  the  diameter  of  the 
holes  was  0.005  Incli  less  than  the  shaft  diameters. 

The  foreman  was  called  to  account,  and  while  he  was  posi- 
tive that  the  parts  had  been  fitted  with  suflicient  clearance, 
he  was  unable  to  explain  satisfactorily  why  the  chaiiK<'  had 
taken  place.  A  letter  to  the  editor  describing  the  case  brought 
an  explanation  clearing  the  foreman  of  blam(!  and  saved  his 
job. 

The  cause  of  the  trouble  was  that  the  alloy  bushings  had 
been  assembled  in  the  steel  parts  by  pressure.  The  alloy 
used  is  one  having  excellent  characteristics  as  a  bearing 
metal,  but  though  very  strong,  it  "flows"  slightly  when  sub- 
jected for  a  long  time  to  heavy  pressure.  The  result  was  that 
the  bushings  contracted  in  diameter,  causing  the  closing  of 
the  holes  and  thus  making  them  too  i^mall  for  the  shafts  that 
were  originally  fitted  in  them. 

The  makers  of  the  alloy  are  fully  aware  of  this  character- 
istic, and  issue  directions  to  the  effect  that  when  used  for 
bushings  it  should  not  be  assembled  by  pressure.  Instead,  it 
should  be  made  a  close  shove  fit  and  held  in  place  by  non- 
bottoming  set-screws.  When  properly  fitted  according  to  di- 
rections, it  gives  perfect  satisfaction. 

This  brings  us  to  the  practical  difficulty  met  with  by  some 
concerns  in  getting  their  products  treated  as  they  must  be 
treated  in  order  to  yield  the  best  results.  They  deal  with 
purchasing  agents  who,  in  some  cases,  having  little  apprecia- 
tion of  technical  matters,  are  careless  in  transmitting  im- 
portant specifications  to  the  men  in  the  shop.  Manufacturing 
concerns  should  find  it  to  advantage  to  encourage  free  inter- 
course between  the  representatives  of  concerns  furnishing 
them  supplies  and  the  men  responsible  for  results,  especially 
when  the  treatment  is  out  of  the  ordinary.  The  free  circu- 
lation of  catalogues  and  circulars  among  the  men  has  been 
found  advantageous.  In  some  places  this  literature  forms 
part  of  a  regular  circulating  library.  Maciiixery  will  gladly 
publish  important  details  of  practice  pertaining  to  new  prod- 
ucts in  its  field  and  invites  all  manufacturers  to  use  its 
columns  freely  as  an  educational  means  to  reach  the  foremen 
and  machinists  handling  them. 


THE   OBJECT   OF   TEMPERING   STEEL 

In  examining  recently  a  great  number  of  books  and  articles 
on  the  subject  of  tempering  steel,  we  found  that  almost  in- 
variably the  authors  stated  that  the  object  of  tempering  was 
the  softening  of  the  steel.  They  said  that  steel,  when  heated 
to  the  required  hardening  temperature  and  quenched,  became 
too  hard,  and  that  therefore  it  was  necessary  to  draw  the 
temper  in  order  to  soften  the  steel  so  that  it  could  be  used 
for  the  purpose  for  which  it  was  intended.  This  is  an  er- 
roneous statement  which  seems  to  be  accepted  by  the  majority 
of  mechanics,  because  they  fail  to  distinguish  between  hard- 
ness and  brittleness,  two  entirely  different  qualities.  Hard- 
ened steel  is  tempered  in  order  to  make  it  less  brittle,  but  un- 
fortunately the  tempering  process  also  softens  the  steel  to 
some  extent.  If  it  were  possible  to  temper  steel  so  as  to 
produce  greater  toughness  and  at  the  same  time  retain  the 
extreme  hardness,  the  ideal  condition  would  be  obtained. 
That  hardness  and  brittleness  are  not  necessarily  synonymous 
may  be  seen  in  the  case  of  cast  iron,  which  is  very  brittle  but 
not  very  hard.  On  the  other  hand,  there  are  some  alloy  steels 
that  may  be  made  very  hard  and  at  the  same  time  very 
tough.  The  object  of  tempering  steel  is  to  reduce  the  brit- 
tleness; the  hardness  is  simultaneously  reduced,  but  this 
unfortunately  cannot  be  avoided. 
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PUNCH  AND  SHEAR  FRAMES 

The  article  "Punching  Macliinc  Frames,"  to  be  found  in 
another  part  of  this  number,  is  one  of  the  most  interesting 
contributions  of  a  practical  nature  that  has  ever  been  pub- 
lished on  this  important  subject.  The  author  shows  the  dan- 
ger of  using  the  commonly  accepted  method  for  calculating 
the  design  of  machine  frames  of  the  curved  type,  and  gives  a 
method  which  can  be  used  without  difficulty  by  any  one 
familiar  with  the  rudiments  of  the  use  of  formulas.  In  the 
deduction  of  the  formulas,  the  author  has  made  use  of 
calculus,  but  it  is  by  no  means  necessary  to  be  versed 
in  calculus  in  order  to  appreciate  the  important  facts  brought 
out  and  profit  by  the  results  of  the  calculations. 

Probably  many  readers  of  technical  journals  are  deterred 
from  reading  certain  articles  because  they  find  that  they  con- 
tain mathematical  treatment  of  a  kind  with  which  they  are 
not  familiar.  As  a  rule,  this  is  a  mistaken  idea,  because  even 
if  the  reader  is  not  able  to  follow  the  writer's  mathematical 
proof  of  his  theories,  he  can  nevertheless  profit  by  digesting 
the  results  obtained,  taking  for  granted  the  accuracy  of  the 
writer's  deductions.  Of  course  the  value  is  still  greater  to 
the  man  who  can  follow  the  author  through  the  mathematical 
treatment,  but  this  is  not  necessary  to  understand  the  article. 

In  the  specific  case  referred  to,  the  fact  that  the  stresses 
in  machine  frames,  when  calculated  according  to  the  more 
modern  theories  evolved,  may  be  from  two  to  three  times  the 
stresses  found  by  the  older  methods  of  calculation,  is  suf- 
ficient to  indicate  the  importance  of  the  subject.  It  is  true 
that  accurate  analytical  methods  that  can  be  easily  applied 
have  not  as  yet  been  developed,  but  the  method  explained  in 
the  article  referred  to  is  so  nearly  correct  in  the  light  of 
modern  investigations  that  it  might  well  be  adopted  as  a 
standard  for  curved  machine  frame  calculations  until  a  better 
and  simpler  method  giving  tlie  same  accuracy  is  proposed. 
*     *     * 

THE  SMALL  POWER  PLANT 

The  power  problem  confronts  every  factory  manager  in  one 
form  or  another.  Small  shops  in  cities  can  sometimes  buy 
electric  power  cheaper  than  it  can  be  generated  with  small 
power  units,  but  unfortunately  this  is  not  always  true.  The 
fact  that  the  large  power  companies  cannot  or  will  not  uni- 
formly furnish  electric  power  at  rates  cheaper  than  it  can 
be  supplied  by  small  private  plants  is  a  standing  reproach  to 
the  good  sense  and  business  management  of  these  so-called 
public  utilities.  Manifestly,  the  large  power  plant  managed 
on  scientific  principles,  generating  steam  in  boilers  fired 
with  the  cheapest  coal  and  utilizing  it  in  turbines  of  great 
size  and  higli  efficiency,  can  produce  a  kilowatt  at  the  plant 
at  a  far  lower  price  than  can  the  small  concern.  The  over- 
head charges  are  less  proportionately  and  the  efficiency  of  pro- 
duction much  higher.  Many  manufacturing  plants  have  in 
self-defence  put  in  power  plants  in  order  to  get  reasonable 
rates  from  the  electric  companies.  It  becomes  an  idle  invest- 
ment but  a  necessary  one,  if  reasonable  rates  are  to  be  had. 

But  aside  from  urban  conditions  are  those  where  power 
must  be  generated  at  the  shop  with  small  units.  What  shall 
the  prime  mover  be?  The  steam  engine  and  boiler  is  ex- 
pensive to  maintain.  A  fireman  and  engineer  must  be  in 
constant  attendance.  A  gas  engine  using  illuminating  gas 
is  likely  to  make  big  gas  bills.  Small  gas  producers  are  suc- 
cessful, but  require  more  technical  knowledge  to  operate  satis- 
factorily than  is  available  many  times.  The  gasoline  engine 
is  out  of  the  question  now  with  gasoline  at  twenty  to  twenty- 
five  cents  a  gallon.  The  kerosene  engine  is  far  more  eco- 
nomical, but  of  yet  greater  economy  is  the  Diesel  engine.  This 
motor  burns  fuel  oil,  distillates  and  other  cheap  liquid  fuels. 
The  engine  is  simple  in  construction,  but  must  be  well  built 
to  give  long  service.  It  is  highly  economical,  the  thermal  ef- 
ficiency running  above  twenty-five  per  cent  and  the  fuel  con- 
sumption being  as  low  as  one-half  pound  of  oil  per  indicated 
horsepower.  The  high  compression  necessary  in  the  Diesel 
engine  is  the  greatest  disadvantage.  It  makes  necessary  a 
power  starting  device  for  even  the  smallest  units,  but  com- 
pressed air  furnishes  the  means  for  it  without  serious  com- 
plications. 


THE  ADVANTAGES  OF  MANUAL  TRAINING 
HIGH  SCHOOLS 

Uy   I'KANCIS  L.   BAIN" 

The  demand  for  the  teaching  of  manual  arts  in  the  high 
school  is  found(;d  upon  the  need  of  the  pupil.  It  has  grown 
out  of  the  dissatisfaction  of  the  people  with  the  narrow,  one- 
sided curriculum  of  the  secondary  school.  The  old  measure 
of  culture,  training  in  the  classics,  has  given  way  to  broader 
lines  of  development.  Today  that  man  is  considered  cul- 
tured who  can  ably  utilize  the  forces  of  civilization  of  his 
own  time,  not  of  a  few  centuries  back. 

We  have  come  to  realize  that  the  disciplinary  value  of  work 
which  makes  for  vocational  training  may  be  greater  than 
that  which  comes  from  the  so-called  cultural  studies.  The 
skilled  artisan  contributes  more  to  the  ijrosperity  of  the  coun- 
try and  the  uplift  of  his  community  than  the  college  graduate 
without  the  adaption  to  any  line  of  work.  The  one  goes 
straight  to  the  mark;  the  other  flounders  hopelessly  in  trying 
to  find  himself  and  his  work.  The  world  never  needed  leaders 
more  than  now — leaders  of  education,  of  skill,  of  honesty  and 
of  courage,  and  real  leadership  is  as  necessary  in  the  trades 
as  in  any  department  of  commercial  activity. 

The  study  of  the  manual  arts  in  the  high  school  has  four 
distinct  values: 

1.  It  helps  the  student  to  find  himself.  Nearly  two-thirds 
of  the  pupils  in  our  public  schools  leave  school  at  the  age  of 
sixteen  or  earlier.  This  is  due  to  lack  of  inclination  to  study 
further  or  the  necessity  of  bread-winning.  They  usually  enter 
and  remain  in  the  ranks  of  unskilled  labor,  at  the  lowest 
wages  and  in  most  unstable  positions.  These  pupils  need  the 
stimulus  of  courses  that  lead  to  quick  or  greater  efficiency  in 
wage  earning.  Many  students  have  no  definite  aim  at  en- 
trance to  or  even  at  graduation  from  high  school.  Chance 
determines  their  vocation,  and  usually  chance  makes  a  mis- 
take. Manual  arts  help  the  uncertain  boy  to  determine  his 
bent  and  to  claoose  more  intelligently  his  vocation. 

2.  It  enables  the  high  school  to  adapt  itself  to  the  needs 
of  the  community.  That  high  school  is  best  that  best  meets 
the  needs  of  its  immediate  locality.  Communities  may  be 
divided  into  commercial,  manufacturing  and  agricultural,  and 
vocational  courses  may  be  so  shaped  as  to  meet  the  needs  of 
any  or  all. 

3.  It  vitalizes  the  teaching  of  mathematics  and  science  by 
showing  and  using  their  practical  application.  Algebra  and 
geometry,  physics  and  chemistry  no  longer  appear  simply  as 
studies  in  a  course,  but  they  become  a  means  to  an  end;  as 
useful   tools,  they  provide  studies  of  living  interest. 

4.  It  furnishes  direct  vocational  training.  A  high  school 
course  in  manual  arts  does  not  aim  to  make  a  foreman  or  a 
journeyman  workman  of  a  boy.  Such  work  must  be  left  to 
the  shop.  The  school  should  be  able,  however,  to  turn  out  a 
student  who  ranks  with  advanced  apprentices,  and  whose 
academic  and  technical  training  has  been  such  that,  if  he 
has  otherwise  the  right  qualities,  he  can  forge  rapidly  to  the 
front  in  his  chosen  trade. 

Work  in  tlie  manual  arts,  undertaken  for  vocational  train- 
ing, should  not  be  undertaken  without  well  equipped  shops 
and  skilled  special  teachers.  To  play  with  manual  arts  is  to 
invite  contempt  for  them  at  the  start.  It  may  not  be  neces- 
sary or  advisable  to  attempt  many  lines  of  work,  but  what  is 
undertaken  should  be  done  thoroughly  and  as  nearly  as  pos- 
sible under  shop  conditions.  Every  stroke  should  count 
toward  definite  construction.  There  is  more  mental  discipline, 
more  technical  skill,  and  far  greater  interest,  in  making  some- 
thing of  mechanical  value,  than  in  the  doing  of  "exercises" 
or  in  playing  with  tools.  Work  must  be  the  key-note  of  all 
the  arts. 

Technical  courses  should  have  all  the  time  possible  given 
to  their  distinctive  work.  A  few  hours  per  week  will  not  de- 
velop skill,  vocational  or  otherwise;  all  the  time  that  can  be 
given  will  not  develop  much;  that  must  come  from  the  experi- 
(  nee  of  the  work-shop. 

All  the  attendant  academic  studies,   English,  mathematics, 
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sciiMut'  iiiul  (IriiwIiiK  can  1)('  luadi'  l(i  hiar  dinclly  upon  this 
Icclinical  work,  and  so  bo  vitalized,  Ix'causc  (lie  i)Mi)il  appre- 
ciates tlieir  nse  and  application. 

In  all  the  manual  arts  co\irses  the  worlc  should  bo  so  ar- 
ranged as  to  give  eacli  student  in  junior  and  senior  years  op- 
portunity to  choose  lietween  additional  shop  and  academic 
work  and  to  special i/.e  alouK  chosen  linos.  This  allows  the 
student  to  lit  hinis(<ll'  lor  liighor  technical  schools,  if  he  so 
desires,  or  to  gain  additional  skill  in  wood-working,  forging 
or  machine-shop  practice. 

Manual  arts  is  not  an  educational  cure-all.  It  will  not 
revolutionize  the  work  of  high  schools.  I'upils  will  not  all 
Hock  to  its  study.  It  w'ill  be  subject  to  many  of  the  sanu; 
defects  and  limitations  as  other  courses  and  it  will  have  ad- 
ditional limitations  of  its  own;  but  it  .will  spell  opportunity, 
educationally  and  vocationally,  to  a  large  class  of  students 
who  have  hitherto  received  too  little  attention. 
*     *     * 

TAP   DRILL   SIZES 

BY  F.   W.  GATES* 

In  the  January  number  of  M.\chi.m:uv,  Albert  A.  Dowd 
gives  an  interesting  formula  tor  determining  the  size  of  drill 
to  use  before  tapping.  Boiled  down,  he  advocates  80  per 
cent  depth  of  thread  in  the  nut  for  machine  tapping  and  90 
per  cent  for  hand  tapping.  In  this  connection,  some  of  the 
results  obtained  in  the  Wells  Brothers  Co.'s  experimental 
laboratory  may,  perhaps,  prove  of  interest. 

Using  U.  S.  standard  threads,  an  ordinary  cold-punched 
nut  even,  reamed  out  until  it  has  but  50  per  cent  depth  of 
thread,  will  not  strip.  Neither  will  It  strip  the  tops  off  the 
bolt  thread — the  bolt  always  breaks.  In  fact,  we  have  never 
found  a  metal  tough  enough  to  strip  a  nut  thread  having  50 
per  cent  of  full  depth.  If,  in  tapping,  we  produce  nut  threads 
which  are  stronger  than  the  bolt,  with  a  reasonable  margin 
of  safety,  nothing  is  gained  by  attempting  to  make  fuller 
or  deeper  nut  threads.  Such  attempts  only  make  unneces- 
sary waste  in  tapping  operations.  We  have  demonstrated 
that  a  full  depth  of  thread  in  a  nut  is  practically  no  stronger 
than  75  per  cent  depth  of  thread.  We  have  also  demon- 
strated that  75  per  cent  depth  of  thread  is  only  20  per  cent 
stronger  than  50  per  cent  depth  of  thread.  (Theoretically  it 
might  seem  to  be  50  per  cent  stronger.)  Prom  75  per  cent 
depth  of  thread,  the  power  required  to  tap  rapidly  increases 
as  a  full  depth  of  thread  is  approached. 

The  breaking  strain  of  the  average  i^-inch,  13  U.  S. 
standard  commercial  tap  as  found  on  the  market  is  approxi- 
mately 700  inch-pounds.  Tapping  common  cold-punched  nuts 
with  new  taps,  the  average  power  required  is  as  follows, 
using  mineralized  lard  oil  as  a  lubricant: 

75   per   cent  depth   of   thread 199   Inch-pounds 

90   per  cent  depth   of  thread 365   inch-pounds 

100   per   cent  depth   of   thread 575   inch-pounds 

Therefore,  in  attempting  to  tap  out  a  full  depth  thread,  the 
strain  is  too  close  to  the  breaking  strain  of  the  tap  to  be 
advisable.  As  the  tap  wears  and  becomes  dulled,  the  power 
required  fully  equals  the  breaking  strain,  and  "away  goes 
the  tap."  There  is  practically  no  margin  of  safety.  But  in 
tapping  75  per  cent  depth  of  thread  there  is  a  factor  of  safety 
of  practically   3. 

On  a  i/j-inch  tap  the  difference  in  cut  between  75  per  cent 
and  90  per  cent  depth  of  thread  is  only  0.0075  inch;  yet, 
under  the  favorable  conditions  given,  the  power  required  to 
make  the  deeper  thread  is  nearly  double.  Tapping  dry,  or 
using  machine  oil,  the  ratio  of  increase  in  power  is  very  much 
greater  than  that  given  above. 

Inasmuch  as  with  75  per  cent  depth  of  thread  the  nut  is 
stronger  than  the  bolt — so  much  stronger  as  to  break  the 
bolt  without  even  "starting"  the  nut  threads — and,  inasmuch 
as  75  per  cent  depth  of  thread  possesses  practically  all  the 
strength  of  a  full  depth  thread,  one  can  readily  see  that  the 
75  per  cent  depth  is  much  preferable  to  the  full  depth.  For 
instance,  grit  or  dirt,  in  the  case  of  75  per  cent  depth,  works 
down  to  the  root  of  the  bolt  threads  and  gives  no  trouble.  In 
a  full  depth  thread  it  is  forced  into  the  walls,  creating  un- 
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necessary     friction     and     destroying    the    smoothness    of    the 
threadB. 

For  these  and  many  other  reasons,  wet  hav(>  for  some  time 
been  advocating  drill  sizes  for  taps  which  yield  75  per  cent 
d(!pth  of  thread  in  the  nut  or  tapp(!d  hole.  However,  as  com- 
mercial drills  do  not  exactly  meet  these  figures,  by  using  the 
next  larger  commercial  size,  good  results  are  obtained.  The 
use  of  these  sizes  of  drills  is  proving  a  revelation  in  tapping 
economy  to  many  shops. 

TADLIO  OF  TAO  DKII.I,  Hf/,KH 


Nominal 
.Size. 

Root 
Diameter. 

Drill 

Sizes  Recommended 

Next  Largest  Commercial  Size 

u.  s.  s. 

u.  s.  s. 

ror  iii  x^er^-'enL 
Thread.  Exact 

In  Decimals  of      Commercial 

an  Inch             IJesiKnation 

i 

0.1850 

0.201 

0.201                No.  7 

i"  r. 

0.2403 

0.358 

0.261                   G 

s 

0.303(i 

0.314 

0.316                   O 

I'e 

0.3147 

0.368 

0.368                   U 

i 

0.4001 

0.435 

0  4330            11  mm. 

1  6 

0.454'^ 

0.481 

0.4843            li  inch 

i 

0.5069 

0.536 

0,5168            iJinch 

1  1 
1  r, 

0.5700 

0,599 

0.6093            ^inch 

f 

0.6201 

0.653 

0.6563            ?iinch 

1  3 

0.6831 

0.715 

0.7187            ?|  inch 

'i' 

0.730T 

0.767 

0,7677          19imm. 

\i 

O.Vdii) 

0.839 

0.8437       1      V.  inch 

1 

0.8a76 

0.878 

0.8858 

23i  mm. 

u 

0.0;394 

0.986 

1.0000 

1  inch 

u 

1.0644 

1.111 

1.1220 

28tl  mm. 

IS 

1.1585 

1.313 

1.2187       j    lj'„  inch 

u 

1.2835 

1.338 

1.3386            34  mm. 

Machinery 

It  is  a  fact,  readily  demonstrated,  that  90  per  cent  of  com- 
mercial taps  break  before  they  have  been  used  long  enough 
to  require  sharpening.  This  tremendous  breakage  is  seldom 
the  fault  of  the  taps.  Strains  are  often  brought  to  bear  upon 
taps  which  no  metal  can  possibly  withstand.  The  most  im- 
portant cause  is  the  use  of  too  small  holes.  It  is  not  by  any 
means  uncommon  to  find  taps  used  in  holes  which  are  smaller 
than  the  root  diameter  of  the  tap. 

It  would  be  a  good  thing  if  the  manufacturers  of  both  taps 
and  drills  would  get  together  and  publish  uniform  tables  of 
drill  sizes  for  tapping.  At  present  there  is  no  agreement,  and 
the  sizes  recommended  vary  all  the  way  from  75  to  101  per 
cent  depth  of  thread.  For  instance,  in  one  very  commonly 
used  table  the  drill  size  recommended  for  i^  inch,  13  U.  S. 
standard,  yields  94  per  cent  depth  of  thread.  On  9/16  inch, 
the  next  larger  tap,  a  size  is  recommended  which  yields  101 
per  cent  depth  of  thread.  "Somebody"  started  it,  and  custom 
continues  it  without  questioning  its  advisability. 

Just  by  way  of  confirming  the  conclusions  we  had  reached 
through  our  own  tests,  we  recently  took  a  poll  of  leading 
manufacturing  concerns  throughout  the  country,  from  makers 
of  very  fine  machine  work  to  farm  implements,  including 
electrical  fixtures,  calculating  machines,  commercial  bolts 
and  nuts,  harvesting  machinery,  etc.  With  one  exception, 
their  practice  is  to  use  drills  which  yield  75  per  cent  depth 
of  thread  in  the  nut,  or  less;  one  very  prominent  shop  uses 
50  per  cent  depth  of  thread  in  tool  steel  witli  good  results. 
We  therefore  earnestly  advocate  75  per  cent  depth  of  thread 
in  the  nut  as  a  maximum  where  standard  thread  systems  are 
used  (such  as  U.  S.,  S.  A.  E.  and  A.  S.  M.  E.),  because  it  gives 
all  the  strength  of  a  deeper  thread  and  brings  about  a  much 
needed  economy  in  tapping  operations. 


HIQH-GRADB  BEARING-  METAL 

A  high-class  bearing  metal  is  prepared  as  follows:  Melt 
7  parts  copper  at  as  low  a  heat  as  possible,  then  add  25  parts 
antimony  and  200  parts  tin.  This  mixture  is  cast  in  iron 
ingot  molds.  It  is  then  re-melted  and  to  each  five  pounds  of 
the  ingots  is  added  eight  pounds  of  tin.  This  second  alloy  is 
cast  in  bars  to  suit  the  requirements. 
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UNDESIRABLE  EFFECTS  OF  GRINDING  THE  VALVES  AND  DESIGNS  THAT  ELIMINATE  THE  DIFFICULTY 

BY  M.  TERRYt 


What  is  the  proper  size  of  valves  for  a  gasoline  engine  of 
a  given  bore  and  stroke?  What  is  their  proper  lift?  These, 
perhaps,  are  among  the  most  puzzling  (luestions  whieh  con- 
front both  mechanics  and  designers,  but  the  vast  majority- 
do  not  even  understand  the  principles  underlying  the  correct 
solution  of  the  problem.  Not  knowing  what  end  to  begin 
witli,  thiy  invariably  fall  back  on  "common  practice."  Just 
what  common  practice  is  and  how  it  works  might  be  illus- 
trated by  an  incident  which  occurred  a  few  months  ago.  A 
fellow  draftsman  who  was  laying  out  a  new  gasoline  engine 
came  to  consult  the  writer  in  regard  to  several  details  con- 
nected with  its  design;  valve  lift  was  one  of  them. 
"And  what  would  you  suggest  for  the  valve  lift?"  he  asked. 
"Well,"  I  replied,  "that  is  no  easy  question  to  answer  off- 
hand; it  re(iuires  a  close  study  of  your  engine  and,  perhaps, 
considerable  figuring."  Close  study  and  considerable  figur- 
ing never  did  appeal  to  this  gentleman;  so,  entirely  ignoring 
my  reply,  he  continued: 

"Jones  Motor  Works,  on  their  Model  X  engine,  which  is  H 
inch  smaller  in  bore  and  i.4  inch  longer  in  stroke  than  mine, 
use  Vi  inch  lift;  and  the  Smith  engine,  which  is  practically 
identical  with  mine  except  that  the  stroke  Is  %  inch  longer, 
use  5/16  inch  lift.  I  am  going  to  make  my  lift  9/32  inch;  do 
you  think  that  will  be  all  right?" 

"Well,  it  ought  to  be,"  I  replied  dryly,  fully  realizing  the 
uselessness  of  further  argument. 

In    selecting    9/32    inch    for    his    valve    lift    he    apparently 

showed  excel- 
lent judgment, 
for  the  chief 
dra  ftsman 
heartily  ap- 
proved of  his 
method  of  pro- 
cedure. "That's 
fine,"  he  de- 
c  1  a  r  e  d  ,  "but 
how  do  you 
know  that 
Smith  and 
Jones  are 
right?"  While 
the  question 
struck  the  nail 
squarely  on 
the  head,  it 
was  asked 
more  with  the 
object  of  teas- 
ing the  man 
than  to  seri- 
ously question 
his  method. 

"I  do  not 
know  whether 
they  are  right 
or  wrong,"  was 
the  reply,  "but 
I  do  know 
that  their  cars 
sell  like  hot- 
cakes." 

Time  and 
again       the 

writer  has  had  a  chance  to  observe  that  if  So-and-So  does 
this  or  that,  it  is  a  far  stronger  and  more  convincing 
argument   than    pages   of   figures.  .  Now    our   own    firm    was 


Arrangement    of    Valve    Gear    on 
L-type   Engine 


by  no  means  a  "second-ratter,"  and  both  the  Jones  Motor 
Works  and  the  Smith  Motor  Car  Co.  were  undoubtedly  doing 
the  very  same  thing  with  our  valve  lift. 

"Our  design  follows  common  practice,"  said  the  chief  en- 
gineer to  the  general  manager  in  an  effort  to  convince  the 
latter  that  he  had  in  him  a  man  of  safe  ideas.  This  was 
really  a  mis-statement;   the  right  name  for  this  sort  of  thing 


Fig.    2.     Enlarged   View   of   Valvo 
Head  on  its  Seat 


Fig.    3.     Result    of    grinding 
Valve   Seats 


•  Kor  nddltlonal  Information  on  the  subject  of  gasoline  engine  valve  gears 
nnd  allied  sulijeets.  see  "D.viianii.-s  of  Gas  Engine  Cams,"  inibllsLid  In 
.Mm  rn.sHKY,  November  and  iJeieiiihir.  1912,  and  other  arllclis  tljore  re- 
ferred   to. 

t  Address:     1063   Manning   St..    I'llnt.    .Mich. 


is   the   "common   practice   of   designing"   and    not   "designing 
along  the  lines  of  common  practice." 

Proper  Design  of  Valve  Head  and  Valve  Seat 

Neglecting  for  the  present  the  question  of  valve  size  and  of 
valve  lift,  we  shall  turn  our  attention  to  the  problem  of 
properly  proportioning  the  valve  head  and  its  seat.  There  is 
absolutely  no  theory  in  connection  with  this  important  point; 
it  all  hinges  on  a  few  practical  considerations,  and  can  be 
easily  understood  by  any  man  with  a  mechanical  mind.  Fig. 
1  shows  the  general  arrangement  of  the  valve  gear  on  what 
is  known  as  the  L-type  engine,  and  Fig.  2  shows  an  enlarged 
view  of  the  valve  head  on  its  seat.  The  design  is  wrong. 
As  long  as  the  motor  is  new,  no  trouble  will  be  experienced, 
but  as  soon  as  the  valve  seats  pit  and  wear,  the  owner  of  the 
motor  is  compelled  to  grind  them,  and  in  doing  so  the  state 
of  things  shown  in  Fig.  3  will  result.  Assuming  that  the 
valves  no-^  seat  0.010  inch  lower  than  they  did  when  the 
motor  was  new,  that  the  valve  lift  Is  0.250  inch  and  clear- 
ance Is  0.005  inch,  let  us  see  what  happens.  The  total  valve 
lift,  of  course,  is  not  changed,  as  it  is  governed  entirely  by 
the  shape  of  the  cam.  The  effective  valve  lift,  i.  c.  that  part 
of  the  total  lift  during  which  the  gases  are  free  to  pass  in 
and  out  of  the  cylinder,  is  now  only  0.235  inch — a  reduction 
of  4  per  cent.  When  the  motor  was  new  the  effective  lift  was 
0.245  inch.  This  loss  of  4  per  cent,  appreciable  as  it  is,  is 
by  no  means  the  end  of  the  story.  It  will  be  observed  that 
the  exhaust  commences  later  and  ends  sooner  in  the  stroke; 
and  the  incoming  fresh  charge  is  similarly  affected.  The  ex- 
tent of  this  change  of  original  timing,  which  is  seldom  ap- 
preciated, will  be  presently  shown. 

Let  the  original  timing  be  as  shown  in  Fig.  4.  The  base 
circle  of  the  cam  is  1.000  inch  In  diameter;  the  roller  di- 
ameter is  1.000  inch;  and  the  clearance  between  the  valve 
stem  and  the  valve  lifter  is  0.005  inch.  The  writer  is  assum- 
ing a  certain  amount  of  knowledge  on  the  part  of  his  readers 
in  regard  to  the  construction  and  operation  of  gas  engine 
valve  gears.  Those  who  are  unfamiliar  with  it  are  referred 
to  another  article  entitled  "Dynamics  of  Gas  Engine  Cams" 
published  in  the  engineering  edition  of  IM.\riiiM:nv  for  No- 
vember and  December,  1912,  where  the  problem  was  thor- 
oughly discussed  and  the  relation  between  the  clearance  and 
the  clearance  angle  was  fully  explained.  In  Fig.  5,  the  cam 
and  its  roller  are  shown  in  position  where  the  latter  is  just 
on   the  point  of  rising.     Therefore: 

oc  =  1.000  inch. 

At  c,  the  backlash  is  closed  and  the  valve  is  just  on  the 
point  of  rising.    Therefore: 

0(\  =  oc  +  backlash  =  1.000  +  0  005  =  1.005   inch. 

c.  is  the  point  where  the  effective  lift  of  the  valve  com- 
mences, i.  e.,  where  the  gases  are  first  commencing  to  leave 
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or  enter   llie 
tiHsuiiiplloii : 


yliiulor,  as  thu  ease  may  be. 

-—  0(\  +  0.010  =  1.00r>   I    0.010 
1.000 


AccordiiiK  to  our 
1.015    iiieh. 


Now  cos  a  = 


-  0.995 
1.005 

o  =  5  degroos  45  minutes 

1.000 

cos/3  = 0.985 

1.015 

/3  =  9  degrees  45   minutes 
p  —  a  — 9  degrees  45   minutes  —  5  degree's  45  minutes 
4   degrees. 
Tims  llic  inlet  and  exhaust  valves  start  4  degrees  later  and 
close  4   degrees  earlier  than   they  did   when   the   engine  was 
new.     This   loss,   of  course,   is   doubled   on   the  crank   circle, 
since  the  crankshaft  of  a  four-cycle  engine  revolves  twice  as 
fast  as  its  camsliaft.    The  loss,  then,  amounts  to  8  degrees  at 
opening  and  8  degrees  at  closing  of  the  valves,  and  the  modi- 
fied timing  diagram  is  as  shown  in  Fig.  6.    It  will  be  observed 


Fig.   4.     Diagram  showing  Original  Timing  of  Engine 


that    the    loss    is    appreciable,    amounting,    as    it    does    to 
16  degrees  16  degrees 

or  8  per  cent  for  the  inlet  valves,  and 

200  degrees  220  degrees 

or  7.27  per  cent  for  the  exhaust  valves.  The  combined  loss 
due  to  the  shorter  effective  valve  lift  and  shortened  duration 
of  the  period  of  valve  opening  is  shown  very  strikingly  in 
Fig.  8,  which  is  the  time-lift  curve  of  the  inlet  valve.  The 
area  bounded  by  the  curve  and  the  clearance  line  can  be 
taken  to  represent  the  charge  admitted  to  the  cylinder  when 
the  engine  was  new,  as  explained  in  the  article  previously  re- 
ferred to.  Similarly  the  area  bounded  by  the  curve  and  the 
effective  lift  line  represents  the  charge  admitted  after  the 
wear  of  0.010  inch  has  taken  place.  The  shaded  area  repre- 
sents the  volumetric  loss  which  amounts  to  about  7.65  per 
cent  for  the  exhaust  and  8.5  per  cent  for  the  inlet  valve;  these 
results  were  obtained  by  means  of  a  planimeter.  The  volu- 
metric loss,  as  the  term  is  ordinarily  understood,  occurs  only 
on  the  inlet  or  suction  stroke;  a  similar  loss,  however,  which 
may  be  termed  loss  in  scavenging  action,  takes  place  on  the 


exhaust  stroke.     Either  loss  is  undesirable,  as  it  results  in  a 
falling  off  of  the  power  developed  by  the  engine. 

The  preceding  discussion  will  probably  account  in  many 
cases  for  the  oft-heard  complaint  that  the  horsepower  of 
certain  automobile  engines  seems  to  drop  off  with  their  age, 
In  spite  of  replac- 
ing the  old,  worn 
piston  rings  by  new 
ones,  and  thereby 
restoring  the  com- 
pression pressure 
to  its  original 
value.  The  valv(> 
seat  being  compara- 
tively inaccessible, 
an  average  repair 
man  is  not  likely 
to  notice  the  lit- 
tle ridge  formed 
around  it,  and  of 
those  who  would 
notice  it  not  one  in 
a  hundred  would 
realize  Its  signifi- 
cance and  attempt 
to  remedy  the 
trouble.  As  a  matter  of  fact,  the  trouble  in  most  cases  is 
not  very  easily  remedied,  and  the  reason  for  it  is  not  far  to 
seek.  The  plug  above  the  valve  (Figs.  1  and  2)  is  only 
a  plug;  it  is  simply  put  there  to  close  the  hole  formed  in 
order  to  permit  machining  the  valve  seat  and  assembling  the 
valve.     Since  the  performance  of  any  gasoline  engine  depends 
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Fig. 


Valve    Lifting    Cam 
ready  to  rise 


Fig.   6. 


Modified  Timing  Diagram  showing  Result  of 
grinding    Valve    Seats 


to  a  great  extent  upon  the  size  of  its  valves,  the  latter  are 
invariably  made  as  large  as  possible,  and  in  the  construction 
shown  in  Fig.  2  the  valve  head  is  made  only  a  few  thousandths 
inch  smaller  than  the  threaded  hole  above  it.  Evidently  the 
tool  for  chamfering  the  valve  seat  cannot  be  made  any  larger 
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than  the  valve  head,  and  hence  the  difficulty  which  must  In- 
evitably face  the  repair  man,  shuiild  he  take  it  into  his  hearl 
to  remove  the  ridge.  There  is  only  one  way — so  far  as  the 
writer  knows — of  remedying  the  trouble,  and  that  Is  by  means 
of  a  fly-cutter.  Care  must  be  taken,  however,  to  center  the 
shank  of  the  cutter  properly  by  means  of  some  special  fix- 
ture; otherwise  the 
valve  seat  and  the 
valve  stem  guide 
hole  will  not  be 
concentric,  and  gas 
leakage  and  poor 
compression  are 
sure  to  follow.  It 
will  be  seen  from 
the  foregoing  that 
small  and  insig- 
nificant as  the  ques- 
tion of  proper  pro- 
portioning of  the 
valve  head  and  its 
seat  at  first  ap- 
peared to  be,  it  is 
far-reaching  in  its 
results,  and  surely 
deserves  some  con- 
sideration on  the 
part  of  designers. 
The  trouble  we 
have  just  been  in- 
vestigating is  very 
easily  remedied  — 
if  it  is  recognized 
— on  engines  equip- 
ped with  removable 
valve  cages  as 
shown  in  Fig.  ■  7, 
which  is  the  Buick 
design,  and  on  the 
L-type  engines  hav- 
ing a  detachable 
cylinder  head  like 
the  Ford. 

A  correct  design  is  shown  in  Fig.  9,  where  the  outside  di- 
ameter of  the  valve  D  is  made  from  1/16  to  3/32  inch  larger 
than  jD, — the  outside  of  the  bevel  seat.  The  width  of  the  seat 
U'  generally  varies  from  3/32  to  3/16  inch.  The  diameter 
at  the  lower  edge  of  the  valve  head  is  made  equal  to  the 
bore  of  the  throat;  occasionally  it 
is  from  1/64  to  1/32  inch  smaller. 
This  is  all  right;  but  under  no  cir- 
cumstances should  it  be  made 
larger  than  the  bore  of  the  throat, 
for  a  flat  seat  will  eventually  be 
formed  at  the  inner  edge  of  the 
bevel  seat,  thus  resulting  in  a  tortu- 
ous path  for  the  gases — a  condition 
admittedly  undesirable  on  any  gas 
engine.  In  addition  to  this,  the  con- 
tact between  the  valve  head  and  its 
seat  will  take  place  in  two  planes 
with  the  probability  of  being  far 
less  perfect  than  it  was  before. 

The  Bore  of  the  Cylinder  vs.  the 
Bore  of  the  Throat 

Any  mechanically  inclined  person 
surely  recognizees  the  fact  that 
there  must  be  a  certain  direct  re- 
lation between  the  size  of  any  given 

engine  and  the  size  of  its  valves;  the  larger  the  cylinder, 
the  larger  the  valves.  But  what  is  the  exact  relation  be- 
tween the  two?  As  stated  before,  the  valves  are  invariably 
made  as  large  as  a  given  design  will  permit.  This,  how- 
ever, does  not  settle  the  problem;  on  the  contrary,  the  im- 
portant test  of  any  given  design  is  the  size  of  its  valves, 
and  should  calculations  show  the  latter  to  be  too  small,  the 


design  must  be  changed  to  permit  the  use  of  larger  valves. 
In  the  absence  of  extensive  experimental  data  on  the  subject 
or  even  of  a  simple  and  plausible  theory  which  would  take 
into  account  several  important  factors,  the  designers  of  today 
reduce  the  whole  question  of  proper  size  of  valves  to  a  simple 
numerical  relation  between  the  bore  of  the  cylinder  and  the 
bore  of  the  throat.     Let: 

D  =  diameter  of  cylinder  bore  in  Inches; 

Sv  =  average  piston  speed  in  feet  per  minute; 

L  :^  length  of  piston  stroke  in  Inches; 
I  =  duration  of  piston  stroke  in  minutes; 

y  =  piston  displacement  in  cubic  inches; 
(I  =  diameter  of  bore  of  throat  in  inches; 

/S'lr  =  average    velocity    of   gases   at   the    throat 
minute; 

V  = X  L  = X  12S„  X  t 

4  4 

Since   the   same   volume    V  has   passed   through    the    valve 
throat  and  neglecting  the  reduction  of  the  passage  area  due 
to  the  presence  of  valve  stem: 
ird- 

V  = X  12Sc  X  t 

4 
Therefore 

X  12St  X  t  = X  12S,,  X  t 

<i  4 

D^S„t  =  d'Sst 


feet    per 


(1) 


(2) 


Fig.   7. 


vable  Valve  Cage  us 
Buick   Engine 


(3) 

(4) 

(5) 
d'  Sr, 

It  is  common  practice  among  designers  to  so  proportion  D 
and  d  that  Se  shall  not  exceed  the  value  of  6000  feet  per 
minute  at  the  time  the  average  piston  speed  8p  is  1000  feet 
per  minute. 


(6) 


2.45 

The  bore  of  the  throat  should  not  be  less  than  IVi  inch  di- 
ameter and  this  determines  the  size  of  the  valves.  Almost 
any  multiple-cylinder  engine  may  be  redesigned  to  accommo- 
date larger  valves,  but  if  this  advantage  is  secured  at  the  ex- 


Formula   (5) 

then  reduces  to 

the  form: 

l>-         &\. 

6000 

d=          Sp 

1000 

6d-  =  n' 

D 

D 

For  example. 

V6 

if  7)  =^^  3  inches. 

2.45 
3 
.d  = =1.225   inch 
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e-lift    Diagram     showing    Co 


nbined    Loss   duo    to   Shorter    Effective  Valve  Lift 
Op.- 


pense  of  spacing  the  cylinders  farther  apart,  thereby  increas- 
ing the  overall  length  of  the  engine  and  making  a  correspond- 
ing increase  in  its  weight,  as  well,  the  procedure  is  not  worth 
while.  This  is  especially  true  in  the  case  of  automobile  en- 
gines, where  weight  is  a  question  of  prime  importance.  It 
must  not  be  supposed,  however,  that  if  an  engine  with  a  3- 
inch  cylinder  bore  and  IVi-inch  valves  has  Its  piston  moving 
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Tig.    9.     Design    of   Valve    with   Seat 
that   can    be    properly   ground 


at  the  rate  of  1000  feci  pi  r  mijiulr  llir  average  velocity  of 
Kascs  Is  actually  (JOOO  feet,  per  iiiiiiulc  It  Is  very  unlikely 
that  It  is  anywhere  near  this  llgure.  In  tli<>  llrKt  plaee,  lOqini- 
tlon  ('«)  is  not  strictly  true,  heeause  the  suction  stroke  of  the 
piston  lasts  through  180  degrees,  while  the  inlet  valve,  ac 
cording  to  Fig.  4  in  our  case,  is  open  through  200  degrees  of 
the    crank    circle.      In    the    second    i)Iac(\    the    stat  'Uicnt    that 

n  If- 

tho   volume   V,   \\hi<h    is  ei|ual   to XL       piston   displaee- 

4 
nient,  passes  through  the  valve  throat,  is  far  from  being  true. 
The  weight  of  the  gases  drawn  into  the  cylinder  is  eciual   to 

the  weight  of  the  gases 
passing  through  the  valve 
throat,  but  their  volumes  arc 
not  equal.  This  inequality 
in  volume  arises  from  two 
causes:  first,  the  tempera- 
ture of  gases  at  the  instant 
they  fill  the  cylinder  must 
be  considerably  higher  than 
at  the  time  of  their  passage 
through  the  throat;  second, 
from  tlie  analogy  between 
aero-  and  hydro-dynamics, 
we  know  that,  neglecting  frictional  losses,  the  total  energy  of 
a  given  weight  of  moving  gas  in  the  cylinder  is  equal  to  the 
total  energy  of  the  same  weight  of  gas  at  the  throat.  The 
total  energy  is  the  algebraic  sum  of  the  velocity  and  pressure 
energies;  and  as  the  velocities  of  the  gases  in  the  cylinder  and 
at  the  throat  are  different,  it  is  clear  that  the  gas  pressures 
cannot  be  the  same.  As  the  gases  are  in  a  different  state  as 
regards  their  pressure  and  temperature,  their  volumes  are 
more  than  likely  to  be  different. 

There  is  yet  another  cause  which  tends  to  make  the  actual 
velocity  of  gases  different  from  that  allowed  in  the  derivation 
of  Formula  (6),  but  its  discussion  will  be  postponed  for  the 
present.  The  natural  conclusion  is  that  Formula  (6)  is 
based  on  assumptions  which  are  far  from  actual  working  con- 
ditions. Nevertheless,  on  account  of  being  simple,  it  serves 
the  purposes  of  design  as  well  as  any  empirical  formula. 
With  the  accumulation  of  experimental  data  in  the  years  to 
come,  this  formula  will  undoubtedly  be  considerably  revised 

D 

and  extended.     As  an   empirical   formula,  d  = falls  short 

2.4.5 
of  meeting  the  requirements  of  a  thoughtful  designer.  Let 
us  consider,  for  example,  a  3  by  4  and  a  3  by  6  engine;  ac- 
cording to  our  formula  the  throat  opening  on  both  engines 
should  be  1V\  inch  in  diameter.  Now,  let  the  pistons  of 
both  engines  be  moving  at  precisely  the  same  speed,  say  1000 
feet  per  minute.  Since  the  stroke  of  the  first  engine  is  4 
inches,  its  piston  will  cover  1000  feet  in  1500  revolutions  of 
the  crankshaft.  The  piston  of  the  second  engine  will  cover 
the  same  distance  in  1000  revolutions  of  its  crankshaft.  Since 
the  Otto  cycle  is  completed  in  two  revolutions  of  the  crank- 
shaft, there  will  be  750  cycles  per  minute  on  the  3  by  4  anl 
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Fig.    10.     Power    Curves    of    Engines   subjected    to    a   Commercial   Test 

only  500  on  the  3  by  6  motor.  The  column  of  fresh  gases 
must  be  started  and  stopped  750  and  500  times  per  minute, 
respectively,  on  the  two  engines;  the  same  applies  to  exhaust 
gases.  Also,  the  duration  of  valve  opening,  and,  hence,  the 
duration  of  gas  flow  is  50  per  cent  greater  on  the  3  by  6 
than  it  is  on  the  3  by  4  motor.     The  result  is   that  at  the 


sanu!  piston  spiM(l,  tlic  rcjfnicr  cnnini'  is  liouncl  to  excel  the 
latter.  This  is  one  of  the  causes  of  the  recent  rcunarkablc 
performances  of  certain  long-stroke  racing  motors,  both  here 
and    abroad,    and    of    the    increasing   popularity    of    the    long- 


stroke  engine   for   pleasures  cars.     Our   formula   d 


D 


2.4r 


fail- 


ing as  It  does  to  take  into  account  the  stroke  of  the  engine, 
cannot  give  entire  satisfaction. 

Again,  the  constant  2.45  in  th(>  preceding  formula  and  the 
gas  velocity  of  (iOOO  fe('t  per  minute  on  which  this  formula  is 
based,  are  not  applicable  to  all  engines.  tJertain  typ(!S  of 
engines  can  accommodate  valves  that  will  easily  permit  as 
low  a  gas  velocity  as  5000  and  even  4000  feet  per  minute,  whih; 
others  necessitate  a  velocity  closely  approaching  10,000  feet 
per  minute.  Yet,  in  spite  of  this  great  disadvantage,  an  en- 
gine with  valves  in  the  head  having  10,000  feet  per  minute 
for  its  gas  velocity,  may  show  a  better  economy  than  an  L- 
or  T-head  engine  with  5000  feet  per  minute  for  its  gas 
velocity.  This  phenomenon  is  generally  accounted  for  by  the 
fact  that  the  combustion  chamber  of  the  valves-intliehead 
engine  has  less  radiation  area  per  unit  volume  than  that  of 
the  L-  or  T-head  engine,  and  consequently  more  heat  units 
are  converted  into  useful  work  and  fewer  lost  by  radiation. 
Whether  this  generally  accepted  explanation  of  the  phe- 
nomenon is  correct  or  not,  the  fact  remains,  and  hence,  the 
apparent  necessity  of  having  a  distinct  constant  or  permissi- 
ble rate  of  gas  flow,  for  each  type  of  engine.  No  better  proof 
of  this  necessity  of  differentiating  between  engines  of  dis- 
tinct types  can  be  given  than  by  making  a  comparison  of  an 
L-head  and  a  valves-in-the-head  engine,  and  studying  their 
power  curves  as  obtained  from  an  actual  test.  The  curves 
as  shown  in  Fig.  10  are  the  result  of  an  ordinary  commercial 
and  not  a  scientific  test;    they  also  represent  the  brake  and 
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Fig.    H.     Diagram    showing   Method   of 
determining   Valve   Lift 


12.     Diagram    showing    Effect 
of    "Vena    Contracta" 


not  the  indicated  horsepower.  Strictly  speaking,  the  latter  is 
preferable  for  our  purpose.  Also,  the  two  engines  happen 
to  have  somewliat  different  piston  displacements,  this  cir- 
cumstance slightly  favoring  the  larger  engine  for  no  other 
reason  than  that  large  engines  invariably  show  better 
economy  or  generate  more  power,  displacement  for  displace- 
ment, than  the  smaller  ones.  These  minor  shortcomings, 
however,  detract  but  little  from  the  value  of  our  comparison. 
The  principal  dimensions  of  the  two  engines  are  tabulated 
in  Table  I.  From  a  study  of  this  table,  particularly  items 
8,  9  and  14,  one  would  be  led  to  expect  greater  output,  dis- 
placement for  displacement,  from  the  3  by  5  rather  than  from 
the  3%  by  3%  engine.  Such,  however,  is  not  the  case,  as 
can  be  seen  from  their  power  curves  (Fig.  10)  and  Table 
II  which  is  derived  from  them. 

A  more  recent  test  of  the  two  engines  conducted  with  the 
same  size  and  make  of  carbureter  has  brought  out  a  still 
better  performance,  displacement  for  displacement,  of  the  3% 
by  3%  engine,  which  maintained  the  lead  on  the  3  by  5  en- 
gine up  to  1800  revolutions  per  minute,  at  which  speed  their 
performance  curves  crossed.  By  making  a  comparison  on 
the  basis  of  the  same  rotary  speed  we  eliminate  the  factor 
of  cycles  and  duration  of  valve  opening,  thus  leaving  only 
two  main  factors  unbalanced,  namely:  rate  of  gas  flow  and 
horsepower  per  unit  displacement.  In  engines  of  the  same 
type,  lower  rates  of  gas  flow  are  invariably  accompanied  by 
greater  horsepower  per  unit  displacement.  Referring  to 
Table  II  and  the  statement  made  in  regard  to  it,  it  will  be 
observed    that   at   low,    moderate    and    even    high    speed,    the 
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valvcs-in-tho-hcad  engine  .shows  an  eciual  and  even  better 
pcrforinance  than  the  L-head  engine,  in  spite  of  its  almost 
50  per  cent  greater  rate  of  gas  flow.  Tliis  proves  it  to  be 
a  lallacy  to  proscribe  the  same  rate  of  flow,  i.  c,  6000  feet 
per  minute  at  the  piston  speed  of  1000  feet  per  minute  for 
engines  of  all  types. 

Valve  Lift 
Last,  but  not  least,  comes  the  problem  of  valve  lift.  As- 
suming that  our  valve  throat  is  properly  proportioned,  it  re- 
mains as  a  matter  of  common  sense — not  to  lose  the  ad- 
vantage thus  gained  by  restricting  the  passage  and  thereby 
choking  the  gases  anywhere  along  the  line — something  that 
can  be  very  easily  accomplished  by  providing  an  insufficient 
valve  lift.     The  problem  consists  of  so  proportioning  the  lift 

TABI^B  I       DIMENSIONS  OK   I,  HEAD  AND  V  AIA'KSINTHBHBAD  TYPES 
OP  ENGINES  SUBJECTED  TO  TEST 


1.  Type  of  engine. 


Number  of  cylinders. 

Hore  =  D  inches 

Stroke  =  L  inches . . . 


7r/)» 


Valves- 

in  the- 

L  head 

heatl 

4 

4 

3J 

3 

n 

5 

Area  of  cylinder  bore   = 
inches 


s<iuare 


TT  Z)> 

6.  Total  piston  disiilacement   =  4  X 

4 
X  L  cubic  inches 

7.  Kevolutions  per  minute  corresponding 

to  piston  speed  of  lOUO  feet  per  min. . . 

8.  Number  of  cycles  per  minute  at  piston 

speed  of  1000  feet  per  niinuts 

9.  Duration  of  valve  opening  in   per  cent 

assuming  same  timing 

10.  Hore  of  valve  throat  in  inches 

1 1.  Diameter  of  valve  stem  in  inches 

12.  Net    area    of   valve    llu-oat    in    square 

inches 

13.  Area  of  cylinder   bore   -h  net  area  ofj 

valve  throat I 

14.  Rate  of  gas  flow  in  feet  at  a  piston  speed ' 

of  1000  feet  per  minute 


11.015      7.069 


166 
1600 
800 

100 

U 

I 

1.117 

9.9 

9900 


141 

1200 

600 

133 

« 
1.375 
5.14 
51  JO 

Marhiiiiry 


(li   in   Fig.   11)    that  the  area  of  the   frustum  of  the  cone  of 
revolution  ABCD  be  made  equal  to  the  net  area  of  the  throat. 

:i.375=  —  0.375=)  =  1.375    square 


1%  +  1% 
.1  BCD  =  .4B  X  TT  X =  4.71 


Net 

area    of 

thrc 

)at    = 

inch. 

Area 

of    the 

frus 

turn 

AB. 
AB  = 

1.375 
4.71 

0.292 

inch 

BE  --=  's/aB'  —  AE-  =  >/0.292^  —  0.125='  =  0.264   inch. 

Valve  lift  ^h  =  BE  +  EF  =  0.389  inch. 

The  valve  shown  in  Fig.  11  was  used  on  the  3  by  5  engine 
previously  described.  The  lift  as  actually  employed  was  only 
7/32  inch  or  about  56  per  cent  of  the  calculated  amount.  It 
may  seem  absurd,  but  this  dwarfing  of  the  lift  is  being  done 
on  a  wholesale  scale — in  most  cases  unconsciously — by  the 
followers  of  the  "common  practice"  theory,  who  have  no 
sounder  arguments  to  advance  than  that  "they  all  do  it." 
The  true  reason  for  the  dwarfing  of  the  valve  lift,  whenever 
it  is  done  knowingly,  of  course,  and  not  in  the  act  of  merely 
copying  someone  else,  lies  in  the  fact  that  high  lifts  are  in- 
variably associated  with  increased 
stresses  on  the  parts  comprising 
the  valve  gear  and  their  rapid 
wear.  This  consideration  is  of  so 
serious  a  nature  that  it  cannot  be 
ignored.  But  apart  from  this  pure- 
ly mechanical  reason  there  is  yet 
another  reason,  seldom  recognized, 
but  which  nevertheless  exists. 
The  writer  is  referring  to  the  presence  of  what  is  known 
in  hydraulics  as  vena  rontractd  in  the  throat  passage 
(Fig.  12)  which  materially  reduces  the  net  area  of  the  throat. 


Thus,  in  the  case  under  discussion,  the  theoretical  lift 
of  O.o89  inch  is  excessive,  since  our  theory  did  not  take 
cognizance  of  the  existence  of  vena  contractu,  llut  there  is 
also  a  possibility  of  increasing  the  lift  from  7/32  to  9/32  or 
even  5/16  inch  and  securing  better  output  from  the  engine 
without  incurring  excessive  wear  of  the  valve  gear.  The 
actual  amount  of  vena  oontracta,  as  well  as  the  maximum 
useful  valve  lift,  can  be  determined  only  by  experimental 
means.  The  existence  of  vena  contracta  is  the  third  reason 
alluded  to  in  the  early  part  of  this  article  when  it  was  stated 
that  the  actual  gas  velocity  at  the  throat  differs  from  the 
calculated  one. 

There  is  one  more  thing  in  connection  with  valve  lifts  which 
the  writer  feels  is  worthy  of  mention.  Let  us  take,  for  ex- 
ample, an  engine  having  l'/i>-inch  valves,  with  a  lift  of  % 
inch.  Now,  suppose  we  desire  to  redesign  this  engine  and  in- 
crease its  valves  to  2  inches.  The  increase  of  area  at  the 
throat  is  proportional  to  the  square  of  its  diameter;  and,  in 
order  to  maintain  the  same  advantaga  at  the  valve  seat,  the 
valve  lift  must  be  increased  roughly  to  Vi  inch.  If  the  latter 
expedient  be  considered  undesirable,  the  lift  need  not  be 
changed,  but  the  net  gain,  then,  will  be  proportional  only  to 
the  increase  of  the  throat  diameter.  Now,  the  same  engine 
can  be  redesigned  along  somewhat  different  lines.  Suppose 
that  quieter  running  and  reduction  of  wear  on  the  valve  gsar 
is  the  end  aimed  at,  the  power  performance  being  entirely 
satisfactory.  This  can  be  secured,  as  before,  by  increasing 
the  valve  diameter  from  ly.,  inch  to-  2  inches,  and  reducing 
the  lift  from  %  to  9/32  inch,  thus  leaving  the  passage  area 
at  the  valve  seat  practically  unaltered. 

Judging  by  the  ratio  of  the  cylinder  bore  to  the  valve  throat 
alone,  as  outlined  in  the  earlier  part  of  this  article,  the  per- 
formance of  the  two  engines  should  be  identical — something 
that  is  very  unlikely  to  happen  owing  to  the  great  difference 
in  passage  areas  at  their  valve  seats.  It  will  thus  be  seen 
that  the  valve  throat  alone  does  not  form  a  good  criterion 
of  the  probable  engine  performance.  Indeed,  the  practice  of 
comparing  and  designing  engines  on  the  basis  of  the  ratio  of 
the  two  bores  alone  may  be  considered  as  misleading  and 
unfortunate.  It  should  rather  be  based  on  the  passage  area 
at  the  valve  seat,  the  exact  amount  of  which  depends  both  on 
the  diameter  of  valve  throat  and  the  valve  lift,  the  latter 
being  so  limited  by  practical  considerations  that  there  is  abso- 
lutely no  danger  of  its  being  made  too  large  at  the  expense 
of  the  throat.  When  the  usual  method  of  computation  is 
followed,  the  valve  throat  might  be,  and  generally  is,  made 
too  large  at  the  expense  of  the  lift. 

In  conclusion,  the  writer  wishes  to  say  that,  while  the 
formulas  cited  are  somewhat  unsatisfactory,  they  serve  as  a 
guide  for  one's  analysis  of  gasoline  motors.  Like  all  in- 
efficient tools  and  methods,  they  cannot  be  discarded  until 
better  ones  are  found  to  take  their  places.  The  use  of 
formulas  alone  is  practically  worthless,  unless  it  is  accom- 
panied by  the  two  most  important  elements  in  all  branches 
of  design:  a  painstaking  analysis  and  a  trained  judgment. 
•     *     * 

The  post  office  department  estimates  that  the  gross  receipts 
from  the  parcel  post  business  during  1914  will  amount  to 
$80,000,000,  of  which  $30,000,000  will  bo  profit.  This  is  a  con- 
servative estimate  based  on  the  results  of  the  past  year.  The 
railroads  claim  that  out  of  the  profits  $15,000,000  ought  to 
be  paid  them  in  addition  to  the  payments  now  made  for  car- 
rying the  parcel  post  mail,  but  even  if  that  were  done  the 
profit  realized  is  a  fair  one,  and  not  at  all  in  agreement  with 

T.\BLE  11.     COMPARATIVE  TESTS  OF  GASOLINE  ENGINES 


Engine 3  by  5    8f  by  8}  |  3  by  6  I  8J  by  3}  I  8  by  5   3|  by  3J 

Piston  speed  in  feet  per  minute 666    i        500  1000    '        750  1333  1000 


(ias  velocity  in  feet  i)er  minute 
111',  per  cubic  inch  of  displacement. 


3425 

0.085 


4950 
0.088 


5140 
0.126 


7420 
0.126 


(1850  9900 

0.156        0.136 

Machiucr, 


the  opinions  of  leading  business  men  engaged  in  the  express 
service  who  claimed  that  the  government  could  not  carry  on 
the  parcel  post  except  at  a  loss. 
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THE  TESTING  OF  MATERIALS* 
The  ovor-iiicroasliig  Inleiisily  ol'  the  KtrcKHcs  wlii<  li  l\io. 
nmtoriiils  ul"  engiiiocriiig,  ami  especially  of  iiU'Uils  used  in 
inachiiio  (.'oiistructiou  and  structural  di^signs,  arc  expected  to 
withstand,  or  the  energy  they  are  re<iuircd  to  transmit,  has 
during  recent  years  necessitated  a  more  and  more  intinuite 
knowledge  of  the  properties  of  the  materials  employed.  At 
the  present  time,  also,  a  great  deal  of  study  is  given  to  the 
laws  which  determine  the  distribution  of  the  stresses  in  the 
elements  of  the  mechanical  details  or  structures  themselves. 
It  is,  however,  impossible  to  deny  that  the  architects  of  the 
past,  who  conceived  and  carried  out  such  designs  as  are 
found  in  Greece  and  Italy  and  in  the  great  Gothic  cathedrals, 
possessed  a  considerable  knowledge  of  the  materials  they 
employed  and  a  keen  sense  of  the  stresses  to  which  they 
submitted  them;  so  did  also  the  engineers  and  builders  who 
launched  upon  the  ocean  the  war-ships  and  merchantmen  of 
the  eighteenth  century.  They  did  not,  however,  for  the  most 
part,  possess  a  knowledge  of  accurate  calculation,  nor  of  the 
definite  laws  necessary  for  the  determination  of  the  elastic 
properties  of  their  materials.  They  took  for  guidance 
structures  of  a  similar  nature  that  had  already  proved  suc- 
cessful, and  when  it  was  a  question  of  undertaking  entirely 
new  work,  either  as  regards  size  or  shape,  the  designer  was 
guided  by  the  sense  of  fitness  which  practice  is  so  capable 
of  conferring,  although  it  may  sometimes  be  a  mistaken  one. 
Thus  the  designer  was  frequently  led  to  over-emphasize  the 
strength,  or,  if  this  proved  inadequate,  to  employ  means  of 
strengthening  his  structures  by  making  such  means  con- 
tribute to  their  ornamentation,  as,  for  example,  in  the  flying 
buttresses  of  the  Gothic  architecture. 

The  First  Definite  Investigations  into  the  Strength  ol 
Materials 

It  was  not  until  the  seventeenth  century,  in  the  era  of 
Galileo,  that  we  find  the  first  attempt  made  by  this  great 
scientist  to  solve  the  problem  of  the  resistance  of  materials. 
Shortly  afterward.  Hooka  enunciated  the  fundamental  law 
of  stability,  which  has  ever  since  found  application.  In  the 
eighteenth  century  renowned  scientists  and  skillful  engineers, 
such  as  Bernouilli,  Euler,  Duhamel,  Gauthey,  Rondelet, 
Young,  Coulomb  and  Lagrange,  ultimately  developed  the 
theoretical  investigations  which  fostered  the  progress  of  the 
mathematical  analysis  and  rational  mechanics  of  the  elastic 
properties  of  materials.  The  movement  once  initiated  was 
never  allowed  to  halt.  It  was,  however,  especially  toward 
the  improvement  of  the  mathematical  theory  that  the  early 
investigators  directed  their  efforts,  but  experiments  were  not 
lacking  during  this  period.  Among  those  who  based  their 
researches  on  experimental  results  may  be  mentioned  Morin, 
Hodgkinson,  Stephenson,  Fairbairn  and  Napier. 

The  early  development  of  tlie  railways  gave  considerable 
impulse  to  the  investigations  into  the  strength  of  mate- 
rials. The  steam  railways  involved  bridges  of  great  length, 
capable  of  supporting  rolling  loads  at  high  speeds.  Work 
of  this  kind  had  nothing  similar  in  any  previous  experi- 
ence, and  new  methods  and  new  elements  of  computation 
were  required;  besides  the  question  of  cost  and  maintenaneo 
came  to  the  front  as  never  before.  Although  a  great  deal 
was  done  during  this  period,  it  may  be  said  that  it  was 
mainly  during  the  course  of  the  last  thirty  years  that  the 
activity  in  experimental  work  has  become  accentuated,  owing, 
on  the  one  hand,  to  the  extraordinary  increase  in  the  di- 
mensions of  the  structures  themselves  and  the  loads  they 
are  expected  to  carry,  and  on  the  other,  to  the  introduction 
of  new  methods  of  testing  and  of  refinements  hitherto  un- 
known. In  this  connection  may  be  mentioned  not  only  the 
erection  of  immense  bridges,  but  of  roofs  of  great  span, 
steamships  of  immense  size,  the  introduction  of  reinforced 
concrete,  and  the  development  of  the  automobile  and  of 
aerial  navigation.  It  has  therefore  been  necessary  to  im- 
prove experimental  methods,  to  create  more  powerful  and 
more  accurate  testing  machines,  and  to  study  properties  to 
which  no  regard  was  previously  paid,  such  as,  for  instance. 


•  Abstract  ot   a   paper  read   by   Prof.    H.    Hubert  of   Liege,    Belgium,    before 
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the  rc.sislaiico  to  .slnxtk  ami  to  rai)idly  repiiatod  stresses.  It 
lias  liceii  nec(!ssary  to  look  more  deeply  Into  the  actual  study 
of  (lie  structure  of  materials  and  to  investigate  the  various 
roriiis  of  treatment  to  which  metals  are  subjected  before  being 
put  into  use.  A  new  science,  metallography,  has  arisen, 
which,  although  of  recent  birth,  has  already  been  the  ol)ject 
of  a  great  deal  of  research  which  has  endowed  tlie  metal 
iiulustries  with  a   fund  of  valuable  knowledge. 

Testing  Methods 

The  most  conclusive  test,  from  the  point  of  view  of  the 
strength  of  a  structure,  is  obviously  that  which  consists  In 
subjecting  the  structure  to  the  maximum  stresses  it  is  rc- 
(luired  to  undergo,  or  even  to  still  greater  stresses,  so  as  to 
insure  complete  security  against  all  possible  accidents.  This 
has  been  done,  for  example,  in  the  case  of  ropes,  in  boilers, 
and  in  bridges.  Such  tests  are  of  extreme  interest  from  the 
point  of  view  of  the  confirmation  of  the  accuracy  of  the 
formulas  employed  in  the  calculations  of  the  dimensions 
and  of  the  assumptions  that  it  is  often  necessary  to  intro- 
duce into  these  calculations;  these  tests  may  often  be  made 
to  yield  valuable  information  for  the  completing  of  similar 
structures.  An  attempt  has  been  made  to  introduce  such 
tests  into  general  practice,  and  methods  and  apparatus  for 
same  have  been  developed  by  Mr.  Rabut  and  applied  in 
F^rance;  Mr.  James  Howard  has  also  developed  the  methods 
and  apparatus  adopted  by  the  Bureau  of  Standards  in  Wash- 
ington. These  methods  permit  of  measuring  with  consider- 
able accuracy  the  deformation  in  a  structural  part;  or  of 
the  plotting  of  a  diagram  showing  the  deflection  in  a  bridge 
under  the  influence  of  moving  loads;  or  of  measuring  the 
angular  deviation  in  structures  submitted  to  wind  pressure, 
or  in  parts  submitted  to  torsion. 

Other  investigations  have  made  it  possible,  in  many  cases, 
to  substitute  hardness  tests  for  tensile  tests  in  iron  and 
steel.  Such  tests,  which  may  be  termed  "indirect,"  often 
justify  their  adoption  by  reason  of  the  simplicity  of  the  ap- 
pliances required,  or  their  small  initial  cost,  and  may  often 
play  an  important  part  in  practice,  even  if  the  information 
obtained  is  less  accurate  than  that  obtained  by  direct  tests. 
The  latter,  however,  are  the  most  important  and  are  always 
adopted  when  it  is  necessary  to  ascertain  with  the  greatest 
accuracy  the  elastic  properties  of  a  metal,  apart  from  the 
mode  in  which  it  is  to  be  employed.  These  properties  are, 
in  particular,  the  elastic  limit,  the  ultimate  breaking  stress, 
the  coefficient  of  elasticity,  the  elongation,  and  the  percentage 
of  reduction  of  area  at  the  breaking  point.  These  tests  are 
carried  out  on  test  pieces,  that  is,  on  samples  cut  from  the 
materials  to  be  investigated  and  specially  prepared  so  as  to 
display  the  properties  under  investigation.  Experience  has 
shown  that  this  very  preparation,  as  well  as  the  methods  of 
carrying  out  the  tests,  considerably  influences  the  results 
obtained.  It  has  therefore  been  necessary  to  fix  inter- 
national standards  for  uniform  methods  of  testing  for  each 
class  of  material,  and  in  particular  for  iron  and  steel.  This 
work  of  standardization  has  been  carried  out  by  the  Inter- 
national Association  for  Testing  Materials,  which  was  formed 
in  1895.  The  original  aim  of  this  association  was  to  intro- 
duce uniform  methods  for  the  testing  of  materials,  but  while 
this  has  only  been  partly  accomplished,  the  meetings  of  the 
association  have  become  occasions  of  learning  new  facts  and 
of  investigating  new  methods  for  testing,  rather  than  classi- 
fying those  already  known  throughout  the  engineering  world. 
When  these  new  methods  have  been  thoroughly  established, 
it  will  be  possible  to  establish  standards  which  will  rest  on 
a  scientific  basis  and  yield  more  exact  indications  as  to  the 
nature  of  the  materials  than  has  been  possible  in  the  past. 

The  Work  of  the  International  Association  for  Testing: 
Materials 

As  the  work  of  the  International  Association  for  Testing 
Materials  is,  in  a  measure,  a  record  of  what  has  been  done 
in  recent  years  throughout  the  engineering  field  along  these 
lines,  a  brief  review  of  the  work  of  the  association  will  afford 
a  comprehensive  idea  of  the  present  status  of  the  testing  of 
materials.  In  1906,  at  the  meeting  at  Brussels,  the  associa- 
tion adopted  and  published  a  set  of  methods  for  the  testing 
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of  iron,  steel,  cast  Iron,  copper,  metal  alloys,  hydraulic  ce- 
ment, wood  and  clay,  stoneware  and  cement  pipes.  The 
degree  of  accuracy  in  measuring  permanent  elongation  should 
be  0.001  per  cent.  The  "apparent  elastic  limit"  has  been 
reached  when  there  is  a  permanent  elongation  varying  be- 
tween 0.2  and  0.5  per  cent  and  the  "proportional  elastic 
limit"  has  been  exceeded  when  the  elongation  on  increasing 
the  load  by  100  kilograms  per  square  centimeter  (1422  pounds 
per  square  inch)  differs  by  more  than  0.0005  per  cent  from 
the  proportional  elongation.  The  association  has  also  fixed 
rules  for  the  determination  of  shock-fractures  and  resilience. 

Metals  are  subjected  to  three  different  classes  of  tests: 
chemical,  physical  and  mechanical.  The  chemical  tests  are 
more  especially  carried  out  during  the  process  of  manufac- 
ture in  order  to  ascertain  the  composition  and  purity  of  the 
products.  They  are  also  carried  out  by  the  purchaser  as  a 
check  on  the  specifications. 

Physical  tests  consist  of  the  examination  of  the  exterior 
of  the  products  and  noting  their  fracture.  The  superficial 
examination  may  yield  a  general  idea  to  the  expert,  but  it 
is  the  examination  of  the  fracture,  especially  when  the  sur- 
face can  be  projected  under  strong  illumination  on  a  screen 
suitably  enlarged,  that  yields  definite  indications  as  to  the 
quality  of  the  steel  and  cast  iron,  and  the  defects  that  may 
be  present.  Of  late,  this  method  has  been  improved  by  pol- 
ishing the  surface  of  the  fracture  and  etching  it  with  a 
dilute  solution  of  acid  or  preferably  with  a  ten-per-cent  am- 
moniacal  copper  solution,  which  allows  of  a  micrographic 
examination  being  made  immediately.  This  mode  of  testing 
often  affords  the  metallurgist  and  engineer  means  for  ascer- 
taining the  cause  of  discrepancies  manifested  in  mechanical 
tests.  Micrographical  research  is  a  branch  of  the  science  of 
testing  in  which,  more  than  any  other,  progress  has  been 
made  in  the  past  few  years,  and  it  has  become  a  trustworthy 
guide  in  the  manufacture  if  iron,  steel  and  metal  alloys. 
It  has  been  introduced  particularly  in  works  engaged  in  the 
construction  of  automobiles. 

The  variations  in  the  properties  of  metals,  under  the  in- 
fluence of  changes  of  temperature,  hardening,  tempering  and 
annealing,  and  the  study  of  magnetic  and  electric  properties, 
all  form  branches  of  the  physical  testing  and  have  given  rise 
to  many  investigations. 

Mechanical  Tests 

Mechanical  tests  were,  for  a  long  time,  the  only  ones  to 
which  recourse  was  to  be  had  in  the  study  of  metals.  They 
still  remain  among  the  most  important.  These  are  classified 
into  resistance  tests  on  subjection  to  tensile,  compressive, 
shearing,  bending  and  torsional  stresses,  either  applied  gradu- 
ally or  suddenly,  and  workshop  tests,  consisting  of  bending, 
hammering  down,  upsetting  and  punching.  The  necessity  of 
using,  for  the  resistance  tests,  accurate  and  very  costly  ma- 
chines, and  of  subjecting  the  test  piece  to  the  most  careful 
and  therefore  the  most  expensive,  preliminary  treatment,  and 
entrusting  the  experiments  tliemselves  to  an  expert  staff, 
renders  the  time  and  expense  for  such  tests  relatively  large, 
and  many  investigators  have  sought  to  supersede  them  by 
more  rapid  and  cheaper  treatments,  even  at  the  expense  of 
accuracy.  Among  such  methods  may  be  mentioned  the 
Fremont  punch-test  and  the  various  hardness  tests.  The 
Brinoll  hardness  test  gives  a  fairly  definite  relation  be- 
tween the  breaking  stress  and  the  hardness  number  and  has 
the  advantage  of  being  capable  of  application  to  finished  parts 
without  injuring  them.  Many  investigators  claim  that  the 
relationship  between  hardness,  as  measured  by  the  Brinell 
method,  and  tensile  strength  is  so  close  that  a  coefficient 
may  be  determined  by  which  the  hardness  numeral  may  be 
multiplied  to  obtain  the  tensile  strength.  Other  observers 
claim  that  the  results  sometimes  are  very  erroneous,  and  the 
Brussels  congress,  in  1906,  would  not  consent  to  the  sub- 
stitution of  the  ball  hardness  test  for  the  tensile  test  in 
specifications,  but  it  recognized  the  value  of  the  process  by 
recommending  its  use  in  testing  supplies.  Later  investi- 
gators, however,  have  credited  the  method  with  close  ac- 
curacy.    At  the  meeting  of  the  International  Testing  Asso- 


ciation in  New  York,  1912,  the  subject  was  again  discussed, 
but  no  definite  conclusions  were  arrived  at. 

An  interesting  subject  of  investigation,  relating  to  the 
testing  of  materials,  is  that  of  "fatigue"  in  metals,  that  is, 
the  giving  away  of  structural  parts  after  they  have  been  in 
use  for  a  long  time  under  a  stress  not  exceeding  that  to 
which  they  have  been  continuously  exposed.  The  earliest 
investigations  of  this  subject  were  those  made  by  Wobler 
between  1857  and  1870.  Many  methods  have  been  developed 
for  carrying  out  these  tests.  It  is  claimed  that  80  per  cent 
of  the  fractures  that  actually  occur  in  structural  designs  are 
due  not  to  over-stresses,  but  to  fatigue,  and  much  importance, 
therefore,  should  be  paid  to  methods  of  testing  metals  for 
continued  stresses.  The  ability  of  a  metal  to  resist  fatigue 
may  be  denoted  by  a  "factor  of  quality"  which  would  Indi- 
cate not  its  absolute  strength,  but  the  relative  number  of 
times  that  the  material  could  be  subjected  to  a  given  stress 
before  it  would  actually  break  under  that  stress. 

The  brief  review  in  the  foregoing  gives  a  general  outline 
of  the  present  status  of  the  science  of  testing  materials,  for 
such  it  might  well  be  termed.  The  great  importance  of  the 
work  of  the  International  Association  for  Testing  Materials 
to  the  engineering  field  is  evidenced  by  the  fact  that  the 
association  now  has  about  2700  members  from  some  twenty- 
five  different  nations,  and  that  ten  governments  officially  give 
financial  aid  to  the  work  of  the  association.  In  the  United 
States  alone  there  are  nearly  500  members  and  about  as  many 
in  Germany.  These  two  countries  apparently  lead  in  the  in- 
terest taken  in  this  important  subject. 


IMPROVEMENT  IN  CRANK  AXLES 

The  illustration  shows  an  improvement  which  has  been 
applied  to  crank  axles  having  circular  webs,  by  M.  C. 
Fremont,  a  French  engineer.  The  stresses  in  these  circular 
webs  are  most  severe  at  the  center,  where  the  ingot  from 
which  the  axle  is  forged  is  the  weakest,  and  therefore 
cracks  often  start  at  this  point,  continuing  to  the  periphery. 
In  order  to  obviate  this  difficulty,  the  metal  in  the  center  is 
cut  away  in  the  form  of  the  figure  8,  thus  preventing  the 
starting   of   cracks.     Axles   made   according   to   the   FrCmont 
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system  have  been  in  use  in  France  for  four  or  five  years  and 
have  given  entire  satisfaction.  In  fact,  crank  axles  which 
showed  cracks  in  the  center  and  were  condemned  have  had 
the  faulty  portion  cut  away  and  then  been  put  back  into 
service,  and  have  given  no  further  trouble.  Axles  with 
circular  crank  webs  have  been  tested  to  destruction  and 
have  been  found  to  resist  greater  stress  when  the  webs  are 
cut  away  in  the  center,  as  described,  than  when  the  webs  are 

solid. 

*     *     * 

An  analysis  by  the  Raihvay  Age  Gazette  of  the  statistics  of 
locomotives  ordered  during  1913  indicates  that  the  super- 
heater is  being  applied  to  nearly  all  locomotives,  except  those 
of  the  smaller  size,  and  that  engines  of  very  large  size  are 
much  in  demand.  Specifically  stated,  79  per  cent  of  all  new 
steam  locomotives  of  moderate  and  large  size  are  equipped 
with  superheaters,  while  in  1912  the  percentage  was  63. 
Nearly  63  per  cent  of  the  total  number  of  locomotives  ordered 
during  1913  were  of  the  consolidation.  Mikado  or  Pacific 
type,  the  consolidation  being  in  the  lead  of  all  other  types, 
forming  23  per  cent  of  the  total.  The  Pennsylvania  R.  R. 
leads  in  the  use  of  these  engines,  435  having  been  built  for 
this  railroad  alone. 
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PRINCIPLE  OP  OPBRATION-OHARAOTERI8TIC8-EFFICIBNCY-FUEL 


The  dovdopniont  of  the  internal  combustion  engine  has 
made  tronioncious  strides  in  the  last  few  years.  This  is 
especially  true  of  one  typo  in  particular,  the  Diesel  engine. 
The  unparnllelod  progress  of  this  prime  mover,  due  primarily 
to  the  expiration  of  the  basic  Diesel  patents,  has  created  a 
wave  of  enthusiasm.  To  tlie  careful  observer,  however,  signs 
of  an  ebbing  of  this  wave  are  apparcMit,  and  more  sober  views 
are  rapidly  gaining  ground.  The  application  of  the  engine 
to  marine  worl<,  especially  to  vessels  of  certain  classes,  has 
been  especially  noticeable,  and  the  marine  interests  of  the 
country  have  been   watching  closely  the  work  of  the   Diesel 
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Fif.    1.     Sectional  View  of   Typical  Diesel   Oil  Engrine 

engines.  Other  applications  of  the  engine  are  common, 
and  the  Diesel  engine  of  today  is  likely  to  be  found  in  almost 
any  line  of  work. 

In  spite  of  the  fact  that  the  name  Diesel  has  spread  over  the 
entire  world,  but  few  engineers  in  fields  other  than  com- 
bustion engineering  have  ever  taken  the  time  to  thoroughly 
study  the  movement  of  the  engine  and  to  learn  of  its  proved 
practical  application  and  use  to  the  engineering  world.  The 
purpose  of  this  article  is,  therefore,  to  present  an  idea  of  what 
the  Diesel  engine  is,  and  to  show  in  what  fields  the  greater 
possibilities  of  the  engine  lie. 

This   type   of   engine   may   be   defined   in   a   few   words   as 


•  Abstract   of   an   article   in    the    January   number   of    the    Sibley    "Journal 
of  Engineering." 


follows:  An  internal  combustion  engine  which  takes  Its 
fuel — crude,  lowest  grade  fuel  oil,  or  the  residues  from  oil 
renning — into  the  cylinders,  raw,  without  any  previous  trans- 
forming, and  there  converts  It  into  energy,  exerting  that 
energy  directly  on  the  crankshaft  through  pressure  on  the 
piston  head,  without  any  intermediaries,  thus  producing  the 
simplest,  most  direct  and  economical  operation. 
Principle  of  Operation 
The  cycle  of  operations  of  the  Diesel  engine  operating  on 
the  "four-stroke  cycle,"  comprising  the  Diesel  ignition  com- 
pression is  as  follows: 

Stroke  1.  Admission.  The  piston  travels 
down  or  out,  allowing  the  cylinder  to  fill 
with  pure,  fresh  air  from  the  inlet  valves. 

Stroke  2.  Compression.  The  piston  travels 
up  or  in,  compressing  air  in  the  cylinder. 
The  compression  heats  the  air  so  much  that 
the  oil  discharged  into  it  will  ignite  and 
burn. 

Stroke  3.  Combustion.  The  piston 
travels  down  or  out.  At  the  beginning  of 
this  stroke,  when  the  crank  is  on  dead  cen- 
ter, the  fuel  valve  opens  and  the  fuel  charge 
of  oil  is  sprayed  into  the  heated  air  of  the 
cylinder  by  a  jet  of  air  separately  com- 
pressed by  a  small  compressor.  The  spray- 
ing extends  over  12  per  cent  of  the  work- 
ing stroke  of  the  piston  and  the  combustion 
is  gradual,  the  resulting  pressures  being 
even  and  sustained  and  not  explosive. 

Stroke  4.  Exhausting.  When  the  piston 
reaches  the  lower  or  outer  end  of  the  cylin- 
der on  stroke  3,  the  exhaust  valve  is  opened, 
the  pressure  relieved  and  the  piston  travels 
up  or  in,  driving  out  the  exhaust  gases  of 
combustion. 

Larg-e  Diesel  Eng-ines 
Owing  to  the  steady  application  of  its 
power,  the  lack  of  vibration,  comparative 
noiselessness,  reliability,  and  to  the  small 
space  which  it  occupies,  the  Diesel  engine 
has  become  an  almost  ideal  engine  for 
marine  work  where  oil  may  be  had  at  nom- 
inal prices.  An  idea  of  the  ease  with  which 
a  Diesel  engine  may  be  controlled  may  be 
had  from  experiments  run  with  the  British 
motor  ship  Eavestone.  This  vessel  is  a  ship 
of  4310  tons  displacement  recently  built  by 
Sir  Raylton  Dixon  Co.,  Ltd.  The  800  horse- 
power Diesel  engine  was  largely  built  and 
installed  by  Richardsons,  Westgarth  &  Co., 
Ltd.,  of  Harthpool.  She  was  capable  of  doing 
somewhat  over  nine  knots.  The  action  of 
the  engines  was  very  remarkable;  they  were 
reversed  from  full  ahead  to  actually  running 
astern  in  from  nine  to  ten  seconds,  and  this 
without  any  haste;  in  fact,  with  intentional 
deliberation.  It  was  stated  that  the  reversal  had  actually 
been  completed  in  the  remarkable  time  of  six  seconds.  Ob- 
servations showed  that  it  only  took  about  three  seconds  from 
the  ringing  of  the  telegraph  till  the  engine  was  actually  run- 
ning ahead,  the  gear  being  already  in  the  "ahead"  position. 
Units  of  this  character  have  been  built  for  marine  service  up 
to  about  2000  horsepower,  single-acting  type.  The  double- 
acting  types  are  as  yet  but  in  the  experimental  stage. 
Established  Popularity  of  the  Small  Diesel  Engine 
The  small  and  medium  Diesel  engine  in  sizes  of  from  40 
or  50  horsepower  in  single-cylinder  units,  up  to  about  600 
horsepower  in  four-cylinder  units  plays  a  vastly  more  impor- 
tant part  in  the  commercial  world  than  do  the  larger  units; 
it  has  unquestionably  come  to  stay,  and  has  reached  a  high 
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degree  of  perfection  which  places  it  right  in  line  with  the 
corresponding  steam  or  gas  engine  plant  as  far  as  reliability 
and  cost  of  operation  are  concerned,  and  far  ahead  of  Its 
competitors  when  considered  from  the  standpoint  of  fuel 
economy.  It  is  amazing  to  note  how  many  manufacturers 
of  gas  and  steam  engines  have  taken  up  the  manufacture 
of  Diesel  engines,  because  they  found  that  the  sale  of  suction- 
gas  producer  plants  and  smaller  steam  engines  has  fallen  off 
alarmingly  within  the  last  few  years. 

The  reason  is  plain.  The  single-acting  four-cycle,  single 
or  multi-cylinder  Diesel  engine,  but  particularly  the  former. 
Is  comparatively  simple  in  construction  and  operation.  It 
does  not  require   upkeep   and   attendance  of  boilers   or  gas 


Tig.   2,     Diagram  showing  Fuel  Consumption   of  Diesel  Engine 

producers,  and  its  cost,  compared  with  that  of  a  steam  or  gas 
plant,  is  reasonable.  It  can  be  installed  in  the  basements  of 
buildings  below  occupied  dwellings.  One  of  the  greatest  ad- 
vantages, however,  is  the  fact  that  the  actual  fuel  consump- 
tion of  Diesel  engines  taken  over  long  periods  of  operation 
does  not  materially  exceed  the  guaranteed  figures;  whereas, 
in  gas  producer  and  steam  plants  this  excess  is  quite  con- 
siderable. In  a  Diesel  plant  the  human  element — the  skill 
of  the  operator — has  much  less  influence  upon  the  fuel  econ- 
omy than  in  a  steam  or  producer  gas  plant,  where  every- 
thing depends  upon  the  efficiency  and  intelligence  of  fireman 
and  producer  attendant. 

On  account  of  its  low  cost  and  great  simplicity  and  variety 
of  fuels  which  can  be  utilized  the  engines  are  being  used 
and  installed  for  various  purposes,  as  for  power  transmis- 
sions, for  operating  flour  mills,  for  lighting  factories,  office 
buildings,  department  stores,  and  for  electrical  works,  etc. 
Lately  they  have  been  applied  to  the  production  of  power 
where  new  and  additional  equipment  is  found  necessary.  It 
has  been  found  that  this  engine  can  be  very  economically 
maintained  as  a  reserve  for  relieving  the  original  units  of  the 
peaks  of  the  load  and  for  like  purposes. 

Efficiency  of  the  Diesel  EriK'ine 

The  efficiency  of  this  type  of  engine  and  its  characteristics 
may  be  readily  obtained  from  the  results  of  a  test  on  a  typical 
Diesel  engine  doing  actual  work.  This  test  was  conducted  by 
A.  C.  Scott  at  the  Scott  Engineering  Co.,  Dallas,  Texas,  on  a 
225  horsepower  Diesel  engine;  the  following  data  have  been 
obtained  which  will  give  an  excellent  idea  of  the  applicability 
of  this  engine  to  the  generation  of  power. 

The  engine  tested  operates  on  the  four-stroke  cycle  Diesel 
principle.  It  is  a  vertical  three-cylinder  unit,  rated  at  225 
net  brake  horsepower,  with  allowance  for  power  necessary 
to  drive  auxiliaries.  It  is  directly  connected  to  a  Fort  Wayne 
200  K.  V.  A.,  three-phase,  sixty-cycle,  2300-volt  generator  of 
164  R.  P.  M.  The  auxiliaries  consist  of  one  belt-driven  three- 
stage  air  compressor;  one  motor  for  driving  compressor,  25 
horsepower;  and  one  exciter,  10  K.  W.,  speed  850  R.  P.  M., 
belt-driven  from  the  engine. 

In  many  cases  the  air  compressors  for  the  starting  and  in- 
jection of  air  for  Diesel  engines  are  belted  from  the  crank- 
shaft of  the  engine;  or  when  the  compressor  is  motor  driven, 
the  power  is  supplied  from  the  generator.  During  the 
series  of  tests,  the  power  for  the  compressor  was  furnished 
from  an  outside  source.  Therefore,  in  order  to  obtain  the 
net  available  power  developed  by  the  engine,  readings  were 
taken   of   the   power   consumption   of   the   motor   driving   the 


compressor  and  a  deduction  made  from  the  kilowatt  output 
of  the  generator.  No  allowance  was  made  for  the  efflciency 
of  the  motor;  so  that  with  the  compressor  belted  to  the  engine 
shaft,  the  fuel  consumption  per  brake  horsepower  hour  would 
have  been  less  than  shown  In  the  results  given. 

Fuel  on  Used 

To  obtain  the  amount  of  fuel  oil  consumed  by  the  engine, 
it  was  only  necessary  to  weigh  the  oil  fed  to  the  fuel  pump, 
where  the  amount  of  oil  actually  fed  to  the  engine  cylinders 
is  automatically  controlled  by  the  governor,  and  varied  ac- 
cording to  load  requirements.  For  weighing  the  oil  a  15- 
gallon  tank  and  platform  scale  were  used,  and  readings  were 
taken  at  ten-minute  intervals.  A  funnel  of  sufficient  capacity 
was  installed  in  order  that  a  small  amount  of  oil  might  be 
stored  ahead  of  the  governor,  and  the  weighing  tank  properly 
re-filled  with  oil. 

The  oil  used  for  these  tests  was  taken  from  regular  stock 
in  ordinary  use  in  this  engine.  Samples  of  oil  were  taken 
periodically,  and  the  analysis  made  upon  the  total  combined 
samples.     The  analysis  of  the  fuel  oil  is  given  below: 

British  Thermal  Units 18,986  per  pound  of  oil 

Specific  Gravity,  25.5  degrees  C.  to  27 
degrees   C.    (78    degrees   F.    to   81 

degrees  F. )    0.8531 

Viscosity,  33.3  degrees  C.    (92  degrees 

p.) 1.63 

Flash  Point  143.6  degrees  F. 

Burning   (Fire)    Point 181.4  degrees  F. 

Sulphur    0.2  per  cent 

Water   Trace 

Free   Acid    None 

The  cost  of  this  oil  was  $1.22  per  barrel  of  42  gallons,  de- 
livered;  or  practically  2.9  cents  per  gallon. 

The  instruments  used  in  making  the  tests  were  all  cali- 
brated before  using  and  due  corrections  made  in  the  figures 
obtained.  A  water  rheostat  was  found  entirely  satisfactory 
for  the  adjustment  of  all  loads. 

Tests 

Six  tests,  each  of  three  hours  duration,  were  made  with 
load  changed  for  each  hour  period  as  follows: 
Test  Nos.  12  3  4  5  6 

Net  B.  H.  P.       2.25       49.7       111.39       162.97       219.63       245.62 

Fuel  Consumption 
The  fuel  consumption  for  these  various  loads  was  in  each 
instance  obtained  from  an  average  of  the  readings  taken  at 
ten-minute  intervals  on  the  generator  and  the  motor,  and 
the  records  of  oil  used  also  taken  every  ten  minutes.  Fig.  2 
is  a  curve  showing  in  pounds  the  fuel  oil  consumed  per  net 
B.  H.  P.  hour  at  the  various  loads.  Test  No.  1  is  not  included 
in  this  curve,  as  it  was  practically  a  no-load  test.  This  curve 
was  plotted  by  taking  the  average  readings  of  output  of  the 
generator  at  the  switchboard,  corrected  for  the  previously 
ascertained  generator  efficiency  at  the  given  load.  From  this 
was  subtracted  the  actual  kilowatt  in-put  to  the  motor  and 
the  resulting  figure  reduced  to  brake  horsepower.  It  will  be 
noted  from  the  above  curve,  that  the  consumption  of  oil  per 
brake  horsepower  hour  increases  but  very  little  when  the  out- 
put is  decreased  from  full  load  to  about  half  load.  At  full 
load  the  fuel  consumed  was  0.441  pound  per  brake  horsepower 
hour,  or  about  6.2  gallons  per  hundred  net  brake  horsepower 
hours.  When  running  at  practically  half  load,  the  fuel  con- 
sumed was  0.482  pound  per  brake  horsepower  hour,  or  about 
6.8  gallons  per  hundred  net  brake  horsepower  hours.  At 
quarter  load  the  engine  consumed  10.8  gallons  of  oil  per 
hundred  net  brake  horsepower  hours. 
*     *     • 

The  largest  double-acting  pile  driver  ever  built  was  used 
for  driving  concrete  piles  for  the  Intercolonial  Railway's  new 
pier  and  shed  at  Halifax,  Nova  Scotia.  The  combined  weight 
of  the  hammer  with  follower  and  follower  guide  is  24.000 
pounds;  weight  of  the  ram  only,  4000  pounds.  The  diameter 
of  the  cylinder  is  14  inches  and  stroke  36  inches.  The  ham- 
mer drove  1800  reinforced  concrete  piles  24  by  24  inches 
-square  and  37  to  77  feet  long. 
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RATIONAL   METHODS   IN   ENGINEERING 
EDUCATION* 

The  work  in  iiiiu'liiiio  dosigu  and  construction  at  tlio  Miclii- 
gan  Agricultural  t'ollogc  is  under  one  head.  This  permits  of 
a  superior  selection  and  correlation  of  subjects.  In  tliis  way 
the  student,  during  the  last  three  years  of  his  course  in 
mechanical  engineering,  has  presented  to  him  the  fullest  pos- 
sible variety  of  subjects  for  design,  and  the  work  In  the  shops 
and  the  methods  in  design  are  more  successfully  correlated. 

Many  men,  among  others  Mr.  F.  W.  Taylor,  have  objected  to 
the  ordinary  engineering  graduate  because  of  his  lack  of  re- 
sponsibility, perception  and  individuality.  The  endeavor  at 
the  college,  the  work  of  which  is  to  be  described,  is  to  link 
good  commercial  practice  with  theory.  The  object  is  to  put 
more  seriousness  into  the  teaching  of  engineering.  School 
terms,  such  as  "plate,"  are  not  used  in  the  designation  of 
drawings.  The  drafting-rooms  are  real  drafting-rooms  car- 
ried on  along  lines  obtaining  in  good  commercial  practice.  The 
main  effort  is  concentrated  on  making  the  students  more  re- 
sponsible men,  and  developing  individuality  and  judgment. 
An  endeavor  is  made  to  create  a  more  businesslike  atmosphere 
in  the  college,  but  the  object  is  not  to  make  engineering  less 
rigid,  but  more  interesting,  fascinating  and  hence  more  under- 
standable and  better  assimilated. 

These  things  are  done  by  applying  principles  as  soon  as  pos- 
sible after  they  have  been  enunciated.  The  examples  are 
made  real,  doing  away  almost  entirely  with  exercise  pieces  as 
such,  both  in  the  shops  and  in  the  drafting-rooms,  and  design- 
ing and  building  real  machines  in  real  ways  for  real  uses. 
The  great  variety  of  machines  and  tools  now  being  made  in 
the  shops  permits  of  selecting  in  pedagogical  order  the  proper 
sequence  of  exercises. 

A  need  on  the  part  of  the  students  is  created  in  exciting 
their  desires  by  presenting  subjects  to  them,  first  functionally 
and  then  following  this  by  the  pure  theory  underlying  the 
subject  at  hand.  They  are  led  by  means  of  that  which  is 
familiar  to  them,  to  that  which  to  them  has  been  unknown. 
The  methods  of  making  machines  and  tools  follow  the  best 
practice;  both  processes,  that  of  "building,"  and  that  of 
"manufacturing"  in  lots  and  by  the  use  of  special  tools,  jigs, 
etc.,  are  used.  The  work  differs  from  the  condition  in  com- 
mercial shops  only  In  the  time  required  to  produce  a  ma- 
chine. The  pedagogical  order  of  selection  of  exercises  does 
not  permit  of  finishing  a  machine  within  a  definite  period. 
Of  course,  all  of  the  equipment  is  not  made  at  the  college.  The 
policy  Is  to  buy  the  very  best  machinery  required  for  very 
accurate  work,  as  for  example,  universal  milling  machines, 
and  to  make  the  general  equipment. 

In  general,  seniors  and  sometimes  juniors  design  the  ma- 
chinery made.  The  details  for  the  most  part  are  worked  out 
by  sophomores.  This  follows  the  order  in  which  work  is  done 
In  the  commercial  drafting-rooms  and  it  correlates  well  with 
the  sophomore  work  in  empirical  machine  design.  The  prob- 
lems are  attacked  just  as  they  would  be  in  the  commercial 
drafting-office.  The  need  is  first  considered;  a  general  specifi- 
cation sheet  is  then  prepared  by  the  instructor;  the  specifica- 
tions are  then  elaborated  by  the  student  in  accordance  with 
his  individual  ideas,  after  which  the  final  specification  is 
checked  and  approved.  As  far  as  possible  the  students,  in 
the  senior  year  especially,  work  on  different  problems  or  on 
the  same  problem  with  different  specifications.  Drafting- 
room  standards  have  been  adopted  which  are  rigidly  fol- 
lowed during  the  three  years  that  the  students  are  engaged  in 
the  machine  design.    This  follows  good  commercial  practice. 

In  connection  with  the  courses  in  machine  design,  the  shop 
courses  and  the  course  in  works  management,  a  series  of  what 
may  be  termed  "specialized  inspection  trips,"  has  been  adopted. 
These  are  not  entertainment  trips;  nor  are  the  students  be- 
wildered by  examining  all  the  processes  occurring  in  any  one 
factory.  A  need  is  first  established  such  as,  for  instance,  in 
machine  tool  design;  after  the  students  have  endeavored  to 
complete  their  specifications  for,  say,  a  radial  drill  by  refer- 

*  Abstract  of  a  paper  read  by  Prof.  Edward  J.  Kunze,  assistant  professor 
of  mechanical  engineering,  Michigan  Agricultural  College,  East  Lansing, 
Mich.,   before   the  Michigan    Engineering   Society. 


(•n((!  to  a  rather  complete  catalogue  file,  they  find  tlKsmselvea 
somewhat  shaky  regarding  some  of  the  details.  A  trip  to 
Lansing  is  then  taken  and  radial  drills,  nothing  else,  are  in- 
spected, several  different  shops  being  visited. 

A  course  is  given  In  jig  and  fixture  design,  not  with  tlio 
Idea  of  making  tool  designers  of  the  graduates,  but  to  acquaint 
them  with  the  principles  of  this  most  important  feature  of 
manufacture.  In  this  course  especial  emphasis  is  laid  upon 
working  hand  In  hand  with  the  shop,  conferences  being  held 
by  the  student  with  the  machine  shop  foreman  after  the  stu- 
dent has  carefully  studied  his  problem  and  has  formed  an 
opinion  as  to  the  best  design,  but  before  the  work  Is  done 
on  paper.  The  jigs  and  fixtures  designed  are  constructed  in 
the  shops  and  used  in  making  the  machinery.  The  courses 
in  design  and  that  in  the  construction  of  jigs  are  carried  on 
simultaneously.  The  course  in  works  management  is  also 
given  during  the  same  term,  thus  correlating  three  courses 
that  go  well  together. 

The  course  in  works  management  includes  such  subjects  as 
location  and  design  of  works,  organization,  costs,  wages, 
labor,  etc.  The  principles  are  given  first  and  this  is  followed 
by  a  series  of  lectures  on  their  application  in  the  different 
departments  of  a  factory.  One  advantage  in  giving  these 
applications  is  to  show  to  the  student  the  relations,  duties 
and  limits  of  these  several  departments  toward  one  another 
and  to  better  enable  him  to  fit  himself  into  a  commercial 
plant  after  graduation.  In  this  course  modern  methods  of 
production  are  carefully  considered,  and  the  course  has  en- 
abled a  number  of  the  graduates  to  accept  and  hold  positions 
along  this  line. 

Efficiency  is  not  only  preached  but  also  practiced.  Indeed, 
the  great  variety  and  considerable  number  of  machines  and 
fixtures  now  going  through  the  shops  requires  some  system 
of  checking  and  following  up  work,  and  this  Is  done  along 
approved  commercial  lines,  using  order  blanks,  etc.,  as  In  a 
first-class  machine  manufacturing  plant. 

Let  us  consider  a  hypothetical  case:  All  orders  for  ma- 
chines or  tools  that  are  to  be  made  in  the  shops  are  issued, 
in  triplicate,  from  the  office  of  machine  design  and  construc- 
tion. The  drawing  numbers  are  also  given  here,  following  a 
standard  system.  The  order  is  first  issued  to  the  pattern 
shops,  two  copies  of  the  orders  being  sent  with  the  blue- 
print, and  the  original  being  filed  In  the  office  under  the  head 
of  "Orders  issued."  If  the  order  Is  urgent,  the  pattern,  wlien 
finished.  Is  delivered  to  the  foundry,  otherwise  to  the  pattern 
storage.  The  pattern  number  is  given  by  the  foreman  of  the 
pattern  shop,  who  also  has  charge  of  the  pattern  storage  de- 
partment. The  numbering  system  adopted  at  once  locates 
the  piece  on  Its  shelf.  The  pattern  number  is  marked  in  red 
pencil  in  its  proper  place  on  the  bill  of  material  by  the  fore- 
man of  the  pattern  shop  and  the  blueprint  returned  to  the 
office  with  the  one  copy  of  the  production  order  which  has  re- 
ceived the  signature  of  the  one  to  whom  the  pattern  was  de- 
livered and  filed  under  the  head  of  "Orders  filled."  The  second 
copy  of  the  order  is  retained  by  the  pattern  shop.  The  pattern 
number  is  then  put  on  the  tracing  and  the  casting  produc- 
tion order  Is  Issued. 

A  "work  order"  card  Is  also  used,  by  means  of  which  the 
shop  can  keep  a  record  of  the  students'  work,  waste  and  ef- 
ficiency, and  the  student  is  able  to  compare  his  time  with 
that  of  a  meclianic  under  similar  conditions  in  a  commercial 
shop.  He  can  also  obtain  the  sliop  cost  of  the  work  done, 
and  thus  have  an  idea  of  production  values.  The  cost  value 
of  an  automatic  machine  or  special  tool,  such  as  a  jig,  and 
the  rate  at  which  the  pieces  to  be  machined  could  be  turned 
out  with  the  refined  equipment,  the  time  cost  of  the  opera- 
tion, etc.,  are  studied.  The  student  is  thus  enabled  to  study 
production  while  producing,  and  without  expenditure  of  time. 

Some  of  the  machines  now  under  construction  are:  six  14- 
inch  engine  lathes;  a  number  of  pattern  lathes;  a  planer;  a 
key  way  slotter;  two  one-ton  pneumatic  hoists;  a  iriplex 
power  pump;  a  disk  grinder;  a  steam  hammer;  a  punch  and 
shear;  a  star  feed  for  a  boring  mill;  and  a  vertical  slotting 
attachment  for  the  universal  milling  machine,  and  a  great 
number  of  jigs,  tools,  and  fixtures. 
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INVENTING  MACHINES  TO  MAKE  INVENTIONS  MARKETABLE 


SOME  INTERESTING  FACTS  ABOUT  INVENTIONS  AND  A  FEW  POINTS  THAT  THE  INVENTOR  USUALLY  OVERLOOKS 

UY   E.  R.  MINER* 


Probably  ninety-eight  out  of  every  hundred  men  have,  at 
times,  dreams  of  becoming  great  inventors.  Such  dreams  are 
usually  colored  by  visions  of  some  epoch-making  discovery 
which  will  bring  both  fame  and  fortune.  As  a  matter  of 
fact,  and  according  to  history,  the  epoch-making  discoveries 
have  made  comparatively  few  fortunes  for  the  inventors.  The 
fortunes  have  come  to  others  after  a  long  period  of  Improve- 
ment, elimination  and  practical  trial.  Where  there  Is  one 
Ah^xandor  Graham  Bell  or  Thomas  Alva  Edison,  there  arc  a 
thousand  unknown  and  unrcmembcred  inventors.  Inventors, 
as  the  old  saying  has  it,  may  be  born,  but  successful  In- 
ventions are  matters  of  pure  business,  the  gradual  evolution 
of  new  dresses  for  old  ideas,  the  working  out  of  new  methods, 
new  goods,  and  new  applications  to  meet  recognized  trade 
requirements. 

Whereas  the  large  fortunes  which  have  been  made  by  some 
grrat  and  tinioly  discovery  or  invention  ran  bo  counted  on  the 


Fig.   1.     A  Battery  of  Sixteen  Hair-pin  Machines  on  the  Assembling 
Floor   in    tlie    Factory    where   built 

fingers,  the  moderate  fortunes  which  have  been  made  by  In- 
venting some  small  article  of  practical  and  everyday  use  are 
not  only  numerous,  but  are  well  represented  in  all  sections 
of  the  country.  To  merely  invent  something  is  not  nearly  as 
hard  as  knowing  what  to  Invent.  Nearly  any  mechanic,  if 
turned  loose  in  a  shop,  could  manage  to  invent  things,  but  it 
would  only  be  the  occasional  and  exceptional  man  who  would 
invent  things  which  had  a  money  value.  The  really  new 
tilings  or  the  radical  changes  arc  often  the  ideas  of  persons 


Fig.   2.     A  Pin  Ticlo  i    Ma.  !uii  ■    Mliicli   prints  the   Ticki-t   and  makes 

and   attaches    the    Pin    tor    Tukets   used    on    Clothing. 

etc.,    in    Stores 

who  have  but  a  surface  knowledge  of  the  business  to  which 
their  invention  applies.  Not  being  bound  by  custom  or  by 
recognized  methods  or  previous  experience,   they  draw   upon 


their  Imagination  or  inventive  faculty.  Lack  of  practical 
knowledge  often  does  give  that  twist  to  the  Imagination  which 
results    in    the   new    idea,   but   usually   there   must  be   a    long 


Fig.   3.     Pin-sticking  Machine  which  counts  the   Pins 
sticks    them    into    Papers 

period  of  experiment  and  the  bringing  into  play  of  practical 
knowledge  to  make  the  idea  successful. 

An  electric  lineman  might  be  employed  for  twenty  years  in 
stringing  heavy  electric  cable,  yet  his  duties  seem  so  common- 
place that  he  never  suspects  or  thinks  that  a  large  business 
could  be  created  in  making  the  clips  or  hooks  which  fasten 
the  heavy  cable  to  the  supporting  wire.  The  stranger,  or 
possibly  the  young  engineer  who  has  charge  of  the  line  gang. 


r.ox   .ll.'i,    Krldgeport,    Conn. 


sticking 


lieing  more  or  less  unfamiliar  with  the  work,  notices  the  great 
number  of  clips  or  supports  used.  He  also  notices  that  the 
lineman  cuts  off  a  section  of  wire  for  making  these  clips,  and 
immediately  the  idea  is  born  as  to  why  these  pieces  could  not 
be  manufactured  more  cheaply,  more  uniformly,  or  better,  by 
machinery. 

To  successfully  follow  out  such  an  idea,  it  is  important  to 
understand  trade  conditions,  to  know  what  the  possible  mar- 
ket would  be,  what  price  they  would  have  to  be  sold  at,  what 
saving  in  labor  or  cost  such  article  would  represent,  and  after 
designing  a  clip  which  would  meet  all  requirements,  to  know 
that  a  machine  could  be  made  for  manufacturing  such  a  clip 
both  rapidly  and  cheaply.  The  failures  in  the  invention  busi- 
ness have  been  mostly  by  reason  of  the  inventor  going  ahead 
on  some  idea  which  appealed  to  him  personally,  but  on  which 
his  actual  information  was  very  small. 

So  apparently   insignificant  a  product  as  the  hairpin   illus- 
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trutes  lu  a  Himplo  maiiuiT  the  ilovolopiiiont  of  an  idea  into  an 
Industry.  Wild  tliorns,  slinri)enod  sticlis  and  shaped  pieces 
of  bono  or  slicll  wore  tlio  orlRinal  liairpins.  Later  on,  tlio 
goldHniitlis  turned  out  by  hand  various  devices  in  the  way 
of  bands  and  pins  for  holding  the  hair.  The  inventor  of  the 
wire  liairpin  is  unlcnown,  but  th(>  original  hairpin  was  prob- 
ably a  piece  of  wire  bent  over  in  the  center  to  form  two 
straight  legs  of  equal  length. 

Tlie  practical  man  st(H)ped  in,  and  understanding  the  vari- 
ous deficiencies  of  the  hairpin  as  it  existed,  began  to  make 
improvements  until  today  there  are  dozens  of  patents  cover- 
ing the  point  on  the  pin,  the  crimping  or  waving  of  the  wires, 
the  general  shape,  and  other  features  which  presumably  make 
the  hairpin  better  for  the  purpose  intended.  From  this  de- 
velopment, there  proceeded  the  development  of  machines 
for  manufacturing  them.  A  hairpin  made  by  hand  or  one  re- 
quiring considerable  manual  labor  would  be  a  hairpin  of 
rather  higli  cost.  As  a  consequence,  the  sales  would  be 
restricted.  With  automatic  machinery,  the  hairpin  becomes 
an  article  where  cost  is  reduced  to  a  mere  trifle  over  the 
cost  of  the  raw  material,  and  as  a  consequence,  it  becomes  an 
article  of  everyday  necessity.  A  modern  hairpin  machine,  de- 
pending upon   the   size   and   kind   of   the   pin,   will   turn   out 


real  and  superior  merit,  this,  without  previous  education,  is 
not  a  selling  point.  One  shotgun  might  be  so  superior  to 
another  shotgun  that  there  would  be  no  comparison,  and  yet 
there  would  be  no  argument  that  would  influence  the  man 
whose  knowledge  of  shotgun  reciuiremcnts  could  not  grasp 
the  technical  difference.    To  him  they  would  both  be  shotguns. 

To  the  general  public,  inventions  that  are  radically  new 
arc  things  to  let  the  other  fellow  fool  with.  This  character- 
istic of  the  public  will  account  for  about  one-half  of  the 
failures  of  inventors  to  put  a  really  meritorious  article  on 
the  market.  The  inventor,  therefore,  to  be  successful  in  a 
financial  way,  should  be  a  business  man.  He  should  be  broad 
in  mind,  and  willing  to*  see  things  as  they  exist,  and  not  as 
he  would  have  them.  He  must  recognize  that  all  things  must 
be  manufactured,  and  to  be  of  any  pecuniary  benefit,  they 
must  be  sold.  To  be  sold,  a  product  must  adhere  more  or  less 
to  certain  well  defined  standards.  Such  standards  can  be 
gradually  altered,  but  they  cannot  be  rushed  at  and  immedi- 
ately overthrown.  In  addition,  to  be  manufactured  at  a  cost 
which  will  admit  of  selling  at  a  price  which  will  be  acceptable 
to  the  public  and  yet  admit  of  a  profit,  special  machinery  or 
special  applications  of  standard  machinery  may  be  necessary. 

Successful  invention  (and  by  successful  invention  we  mean 


Fig.    6.     A   Roller  Feed  Automatic   Press 

performing  Half  a  Dozen     Operations   and 

provided   with   Automatic   Stop 


Fig.    6.     A  Spring  Winding  Macliine   whicli  receives 

Wire  from  the   Coil  and  completes  Springs 

at  the  Rate  of  150  per  Minute 


Fig.    7.     Paper    Clip    Machine    which    turns 
out    Finished    Clips    at    the    Rate 
of   450    per   Minute 


from  75  to  200  per  minute.  At  least  one  modern  hairpin 
manufacturing  company  making  nothing  but  hairpins  keeps 
75  machines  running  continuously  with  a  general  average 
of  100  per  minute  or  6000  per  hour  for  each  machine. 

The  improvements,  the  attachments,  and  the  small  changes 
that  make  a  thing  practical,  make  it  conform  to  the  require- 
ments of  the  trade,  and  generally  whip  it  into  shape,  are  made 
by  those  who  are  thoroughly  familiar  with  the  business  in 
hand  and  know  what  will  be  required  by  trade  usage.  There 
are  very  few  inventions  that  ever  have  or  ever  can  immedi- 
ately revolutionize  conditions,  trade,  methods,  or  things  in 
general.  A  design  or  invention  that  is  different  beyond  a 
certain  point  is  held  up  to  ridicule  as  a  freak,  and  regardless 
of  actual  merit,  it  may  be  years  before  the  public  will  accept 
such  a  design  or  invention  at  its  true  worth. 

Wise  manufacturers  seldom  put  out  freaks,  but  rather  keep 
to  their  general  design,  making  small  changes  here,  and 
others  there,  until  the  trade  is  led  to  accept  a  freak  as  an 
outgrowth  of  gradual  improvement.  Few  inventors  see  the 
reasonableness  or  business  policy  in  this.  The  true  inventor 
would  immediately  revolutionize  business.  He  forgets  the 
interests  of  those  who  have  money  tied  up  in  a  competing 
article,  and  would  stuff  his  invention  into  the  hands  of  every 
member    of    the    trade.      Admitting    that    an    invention    had 


invention  which  brings  financial  return  to  the  inventor)  is 
a  business  which  requires  close  study  of  trade  conditions  and 
the  possible  demand  brought  about  by  modern  improvement. 
The  man  who  invents  a  garter  clasp  or  a  new  type  of  hairpin, 
and  can  get  them  on  the  market  in  a  proper  manner,  stands 
a  better  chance  of  being  adequately  rewarded  than  he  who 
struggles  for  many  years  in  an  effort  to  build  some  type  of 
a  great  power  turbine. 

There  have  been  fortunes  made  on  pins  and  other  fortunes 
on  hooks  and  eyes,  but  such  fortunes  have  been  built  through 
a  universal  demand  that  called  for  quantity,  and  the  popu- 
larity of  these  goods  and  immense  sales  for  them  have  been 
created  by  reason  of  their  very  small  retail  cost.  This  low 
cost  is  made  possible  by  automatic  machinery  that  takes  the 
wire  or  metal  from  a  reel,  feeds  it  through  the  machine,  and 
drops  out  the  completed  article.  Without  such  machinery, 
neither  the  pin  business  nor  the  hook  and  eye  business  would 
be  possible,  and  the  general  public  would  still  be  using  the 
makeshifts  of  our  ancestors. 

The  invjentor  of  the  hook  and  eye  or  the  inventor  of  the 
pin  probably  could  not  design  a  machine  for  making  them, 
and  they  must  perforce  go  to  other  inventors  who  could 
build  one  for  them.  Like  thousands  of  other  things,  the  hook 
and  eye  was  an  idea.    Properly  made  and  properly  put  on  the 
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market,  it  was  a  builder  of  fortune,  but  it  required  the  ma- 
chinery back  of  the  hook  and  eye  to  make  such  an  idea 
successful. 

Tlie  machine  part  of  the  proposition  is  really  the  funda- 
mental basis  for  success.  Fish-hooks  would  still  be  made 
by  hand  and  at  home  by  those  who  use  them  were  it  not  for 
the  automatic  machines  which  turn  them  out  so  rapidly  and 
at  so  low  a  cost  that  it  would  be  a  foolish  waste  of  time  and 
energy  for  anyone  to  attempt  competition  by  older  methods, 
even  for  their  own  use.  The  dollar  watch  is  made  possible 
through  the  design  of  special  machinery.  Even  the  automo- 
bile might  still  be  an  idea  were  It  not  for  the  machine 
builders  who  have  made  the  rapid  and  uniform  manufacture 
of  the  various  parts  possible. 

Whether  the  article  be  a  suspender  buckle  or  a  gas  engine, 
the  very  first  essential  of  operation  will  be  "How  can  it  be 
manufactured?"  Financial  success  may  entirely  depend  upon 
the  answer  to  this  one  question.  Throughout  the  New 
England  states,  that  "Yankee  district  of  the  country  so  well 
known  for  its  ingenious  contrivances,"  there  are  shops  which 
could  be  well  called  "inventors'  factories."  Probably  the 
oldest  of  these,  and  perhaps  the  largest,  is  located  in  Bridge- 
port.   To  go  through  this  factory  is  a  liberal  education  on  the 


Fig.    8.     Machine   for  making  Hinges  for  Pianos 


reduction  of  cost  in  manufacturing  methods.  The  founder 
was  the  inventor  of  the  original  pin  sticking  machine,  which 
counts  the  pins  and  sticks  them  in  papers,  so  many  pins  to 
the  row,  and  so  many  rows  to  the  paper.  A  comparatively 
simple  contrivance,  it  revolutionized  the  pin  business,  and  is 
used  in  every  country  where  pins  are  manufactured.  It  was 
the  machine  in  this  case  that  put  into  the  hands  of  the  manu- 
facturers a  popular,  easily  handled  package  for  the  retail 
sale,  while  at  the  same  time  making  a  reduction  of  cost  in 
handling. 

There  is  practically  no  industry  today  where  the  machines 
for  making  some  part  of  the  product  are  not  the  real  factors 
of  success.  We  hear  of  the  inventor  of  a  typewriter  or  of 
some  other  product,  but  we  never  hear  of  or  give  a  thought 
to  the  inventor  of  special  macliines  and  special  attachments 
which  make  the  manufacture  of  the  typewriter  or  product 
possible.  And  in  the  same  way,  there  are  manufacturers  of 
special  machinery  whose  factories  are  probably  unknown  to 
the  general  business  man,  yet  special  machines  of  their  de- 
sign are  in  every  corner  of  the  world,  and  turning  out  com- 
pleted products  or  parts  for  pretty  nearly  every  line  of 
business. 

A  recent  visit  to  one  of  these  factories  showed  on  the  test- 
ing floor,  having  a  final  try-out  before  shipment,  the  follow- 
ing machinery:  An  upholstery  tack  machine,  a  form  of  press 
which  pulled  wire  off  a  reel  on  one  side,  flat  metal  from  a 
coil  on  the  other  side,  and  delivered  large  round  headed  up- 
holstery tacks  at  the  rate  of  125  per  minute;  a  patent  thumb- 
tack machine  biting  pieces  out  of  a  coil  of  flat  brass  and 
dropping  those  aids  to  the  drawing  board  at  135  per  minute; 
a  butt  hinge  machine  rolling  off  hinges  faster  than  one  would 
want  to  stand  and  count  them;  an  electric  lamp  socket  ma- 
chine assembling  the  brass  and  porcelain  sections  at  the  rate 


of  60  per  minute;  a  hook  and  eye  machine  spinning  wire  off 
a  coil  and  dropping  the  familiar  hump  hook  at  225  per 
minute;  a  paper  clip  machine  making  300  clips  per  minute; 
a  hairpin  machine;  a  machine  for  making  screw-on  jar  tops; 
a  machine  for  making  the  wire  guards  for  lanterns;  a  ma- 
<hine  for  making  wire  clothespins;  a  machine  for  making 
bed  springs;  a  machine  for  making  small  springs;  an  eyelet 
machine  for  glove  fasteners;  a  safety  pin  machine;  a  pin 
ticket  machine  for  clothing;  a  machine  for  making,  printing, 
and  coating  with  parafline  the  paper  caps  for  milk  bottles; 
a  capping  machine  for  beer  bottles;  a  bucket  machine;  a 
garter  clasp  machine;  and  a  great  variety  of  wire  and  metal 
bending  and    forming   machines. 

Often  a  single  machine  will  be  found  adequate  to  supply  a 
whole  industry.  At  the  speed  of  100  per  minute,  there  is  a 
total  of  50,000  to  60,000  pieces  to  represent  a  ten-hour  day. 
Now,  60,000  pieces  per  day  for  300  days  in  the  year  often 
represents  a  greater  quantity  than  can  be  disposed  of,  and 
there  are  cases  where  one  machine  pays  good  dividends,  and 
is  run  perhaps  only  half  or  quarter  of  the  time. 

Work  which  is  done  by  hand  represents  labor  charges.  It, 
also,  if  fairly  large  quantities  are  wanted,  represents  lack 
of  uniformity  and  interchangeability.  High  labor  charges 
require  a  high  selling  price,  and  the  higher  the  price,  the 
more  restricted  the  field.  Bring  machinery  into  the  ques- 
tion, and  the  labor  charges  for  a  single  piece  drop,  the  selling 
price  drops  with  it,  the  selling  field  is  enlarged,  and  the 
greater  quantity  demanded  increases  the  business  and  pro- 
duces a  larger  net  profit.  The  machine  or  manufacturing 
part  of  a  proposition  is  often  lost  sight  of  by  reason  of  the 
ingenuity  shown  in  a  device,  or  its  evident  salability.  Wrecked 
hopes  are  the  reward  of  such  short  sightedness.  The  world 
may  be  waiting  for  a  device  to  accomplish  a  certain  purpose, 
but  it  will  continue  to  wait  if  the  price  is  beyond  certain 
set  limits. 

There  are  hundreds  of  men  earning  a  most  excellent  income 
by  devising  practical  improvements  for  everyday  products. 
These  men  do  not  always  know  all  the  angles  regarding  the 
particular  product  they  may  be  working  on,  but  they  waste 
but  little  time  on  developing  an  idea  until  they  know  the 
probable  market  price,  the  quantity  likely  to  be  sold,  and 
that  it  can  be  manufactured  for  the  price  by  machinery. 


REWARD  FOR  A  RUBBER  TIRE  SUBSTITUTE 

The  Austrian  War  Department  has  offered  a  prize  of  $10,000 
to  be  awarded  to  the  person  who  with  adherence  to  certain 
prescribed  conditions  will  construct  an  elastic  tire  for  motor 
trucks  which  possesses  essentially  greater  durability,  or, 
with  equal  durability,  the  attribute  of  essentially  smaller 
cost  of  construction  than  the  rubber  tire,  having,  in  addition, 
the  properties  of  elasticity  and  adhesiveness  of  pure  rubber. 
The  weight  must  not  exceed  that  of  a  pure  rubber  tire. 
Competitors  must  hand  in  a  model  of  the  fabric  in  natural 
or  reduced  size,  together  with  drawing  and  description,  be- 
fore June  30,  1914,  to  the  Automobil-Versuchsabeteilung 
(Automobile  Trial  Division),  VI.,  Gumpendorferstrasse  1, 
Vienna,  Austria.  Further  details  may  be  found  in  the 
^filitarh1chc  Rundschau,  published  at  I.  Graben  23,  Vienna, 
and  to  be  had  also  on  application,  in  German,  to  the  K.  K. 
Kriegsministerium,  Vienna,  Austria. 


A  tap  is  a  tool  for  cutting  internal  threads.  Its  efliciency 
does  not  depend  on  a  highly  polished  shank,  nor  should  its 
sale  be  affected  by  the  characteristics  of  superficial  finish. 
The  fact  is,  though,  that  tap  makers  generally  bestow  a  great 
deal  of  care  and  labor  on  superficial  finish  because  of  the 
prejudices  of  the  average  run  of  customers.  A  maker  of  forged 
pipe  taps-having  forged  flutes  and  squares — leaves  the  flutes 
and  square  black  after  hardening  but  imitates  the  shape  of 
milled  flutes  in  order  that  purchasers  shall  not  be  adversely 
influenced  by  the  too  obvious  fact  that  they  are  forged.  As  a 
matter  of  fact  a  forged  flute  tap  should  be  better  than  when 
cut  from  the  solid. 
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NOTES   AND   COMMENT 

It  Is  reported  thiit  I'rof.  Lununor,  of  DreHliiu,  Goriiiniiy,  has 
discovered  a  iiiethod  of  obtaining  earbon  in  a  litiuid  condition. 
l.eadinK  scientists  believe  tlmt  tlie  possibility  of  produciuK 
liiiuid  carbon  will  also  make  it  possible  to  produce  artiliciul 
dianioiuls  by  its  crystallization. 


The  IJrowu-Boveri  Works,  In  Switzerland,  are  constructing 
what  is  claimed  to  be  the  largest  electro-steam  turbine  set 
built.  The  group  Is  of  about  30,000  kilowatt  and  is  Intended 
for  the  Mark  electric  station  at  Westphalia.  It  is  expected 
that  steam  turbines  in  single  units  of  as  high  as  50,000  or 
60,000  horsepower  will  be  constructed  within  the  near  future. 


It  is  stated  in  Engineering  that  sample  pieces  of  cast-iron 
pipe  that  have  been  taken  up  after  having  been  in  use  from 
sixty  to  seventy  years  have  been  found  to  be  practically  as 
good  as  new.  Many  cast-iron  piping  systems  are  in  use  in 
England  that  were  laid  eighty  years  ago.  There  are  some 
cases  known  where  cast-iron  pipes  have  been  in  service  for 
250  years. 


The  postoffico  and  post  roads  committee  of  the  House  of 
Representatives,  on  December  8,  approved  a  bill  appropriat- 
ing $100,000  of  the  annual  postofHce  budget.  This  will  be 
used  for  purchasing  a  number  of  postal  cars  to  be  operated 
as  an  experiment  from  which  to  determine  the  advisability 
of  owning  and  operating  all  such  cars,  instead  of  renting 
them  from  the  railroads. 


The  world's  greatest  railway  tunnels  are  in  Europe,  and  a 
brief  summary  of  these  in  the  Engineer  shows  that  the  great- 
est is  Simplon,  which  is  1214  miles  long.  The  St.  Gothard 
and  Lotschberg  tunnels  are  over  9 1/3  miles  long,  whereas 
the  Mont  Cenis  is  a  little  over  seven  miles  long.  The  Arlberg, 
in  Austria,  is  6i/4  miles  long.  The  longest  tunnel  in  this 
country  is  the  Hoosac,  which  is  4  1/3  miles  long. 


The  gas-engine  manufacturing  business  is  reported  to  be 
in  a  flourishing  state  in  Germany.  The  largest  of  the  com- 
panies has  a  capital  of  20,000,000  marks  ($5,225,000)  and  paid 
a  dividend  of  nine  per  cent  on  this  capital  during  the  past 
year.  The  total  value  of  the  manufacturing  during  the  year 
was  $6,190,000.  Wages  continue  to  increase,  the  total  increase 
per  man  per  day  since  1906  amounting  to  over  forty-five  per 
cent.  

The  Russian  aviator  and  aeroplane  designer,  Sikorski,  has 
built  a  giant  biplane  weighing  about  7000  pounds.  The  new 
machine,  it  is  said,  is  propelled  by  four  motors  of  100  horse- 
power each,  and  the  biplane  is  claimed  to  have  a  carrying 
capacity  of  twenty  people,  cabins  with  sleeping  accommoda- 
tions being  provided.  On  the  trial  trip,  the  machine  rose  into 
the  air  after  a  run  along  the  ground  of  100  yards  and  circled 
the  grounds  without  difficulty. 


Electric  furnaces  for  the  ordinary  steel  foundry  are  now 
being  regularly  built  and  are  claimed  to  give  good  results, 
electric  melting  having  many  advantages  from  a  metallurgical 
standpoint.  The  new  electric  furnaces  are  made  as  nearly 
automatic  in  action  as  possible  and  many  improvements  in 
their  design  have  been  introduced  during  the  last  few  years, 
so  that  it  is  claimed  to  be  easier  at  present  to  get  good  re- 
sults from  an  electric  furnace  than  from  the  ordinary  type. 


Lomax  is  a  planned  city  in  Henderson  Co.,  111.,  which  will 
have  some  novel  and  interesting  features  for  manufacturers. 
The  founders  have  planned  for  shipping  facilities,  power, 
labor  and  living  conditions.  They  propose  to  give  each  man- 
ufacturing plant  free  power  for  at  least  ninety  years  on  the 
basis  of  one  horsepower  for  each  male  employe,  charging  for 
additional  power  at  the  rate  of  twenty  dollars  per  horsepower 
for  a  year.  Workmen's  houses  will  be  rented  on  the  basis  of 
two  per  cent  of  the  actual  cost  and  the  workman  will  be 
given  a  chance  to  buy  and  build  on  small  reservations  with- 
out cash. 


An  iOiiglish  method  of  treating  metal  cano  bullets  and  pro- 
J(K:lil('S  HO  that  the  bore  of  the  rifle  will  bcconic!,  after  con- 
tinued tiring,  even  more  highly  polished  than  a  new  barrel,  is 
(IcHcribed  as  follows:  liulli^ts  or  the  driving  bands  of  pro- 
jectiles are  first  roughed  by  moans  of  Hand-t)last.  They  are 
llien  treated  with  sodium  silicate  (water  glass)  dissolved  in 
water.  In  this  solution  kaolin  is  also  suspenchid.  After  the 
water  glass  has  dried  on  the  bullets,  they  are  given  a  pro- 
t(!ctive  coating  of  paraffinc  or  shellac  varnisli  and,  in  addi- 
tion, the  bullets  are  given  a  thin  coating  of  a  lubricant  such  as 
beeswax. 


The  Institution  of  Mechanical  Engineers  of  Great  Hritain 
has  instituted  a  fund  for  the  purpose  of  giving  financial  aid 
to  prominent  members  who,  through  no  fault  of  their  own, 
are  in  poor  circumstances.  About  $20,000  has  already  been 
contributed  to  this  fund.  The  idea  is  to  keep  the  fund  in- 
vested and  to  use  only  the  income  for  relief.  Engineers  who 
have  held  high  rank  in  the  profession  and  to  whom  the  en- 
gineering field  as  a  whole  may  be  largely  indebted  may  be  so 
placed  in  their  declining  years  that  aid  from  a  fund  created 
by  fellow  members  in  the  profession  may  be  necessary  and 
acceptable. 

A  new  metliod  of  obtaining  a  black  rust-proof  finish  on  iron 
or  steel  has  recently  been  patented  by  P.  Richards  of  Co- 
ventry, England,  (United  States  patent  1,069,903).  The  pro- 
cess can  be  applied  to  hardened  steel  because  the  work  need 
not  be  heated  above  the  boiling  point  of  water  as  is  necessary 
with  some  of  the  other  black-flnisli  processes.  A  solution  is 
made  of  120  gallons  of  water,  3  pounds  of  manganese-dioxide, 
and  one-half  pound  of  concentrated  phosphoric  acid.  This 
solution  is  placed  in  a  suitable  receptacle  and  heated  to  the 
boiling  point.  The  iron  and  steel  articles  which  have  previ- 
ously been  cleaned  are  placed  in  the  solution  for  from  thirty 
to  ninety  minutes,  after  whicli  they  are  removed,  wiped  and 
oiled  with  linseed  oil. 


In  a  recent  lecture  given  at  London,  England,  by  Mr. 
Richard  Kerr,  the  title  of  "Father  of  Wireless  Telegraphy" 
was  given  to  James  B.  Lindsay,  who  was  born  in  1799  and 
died  in  1862.  This  man,  a  not  too-prosperous  schoolmaster 
at  Dundee  Gaol,  with  a  salary  of  £50  ($250)  per  year,  made 
his  own  batteries  and  coils  and  sent  wireless  messages  across 
the  Tay  and  other  Scottish  rivers  and  lakes  as  well  as  across 
the  Solent.  He  is  said  to  liave  declared  that  if  he  only  had 
the  means  to  extend  his  experiments  there  was  no  reason 
why  he  could  not  send  messages  across  the  Atlantic.  It  was 
essential  to  the  Lindsay  system  that  there  be  a  stretch  of 
water  between  the  transmitter  and  the  receiver.  Lindsay 
was  a  man  of  remarkable  genius,  but  sometimes  turned  his 
energy  to  rather  peculiar  accomplishments.  He  died  while 
engaged  in  the  compilation  of  a  dictionary  on  fifty  languages, 
and  was  at  that  time  regarded  by  his  neighbors  as  "nutty." 


Hydrogen  compared  to  air  in  weight  is  near  tlie  irreducible 
minimum  of  the  highest  vacuum.  There  is  little  to  hope  for 
in  reducing  the  bulk  of  dirigible  balloons  from  the  use  of  a 
much  lighter  gas.  But  an  astronomer  who  makes  the  claim 
that  the  upper  atmosphere  of  the  earth  is  composed  of 
coronium,  a  gas  considerably  lighter  than  hydrogen,  suggests 
its  use  as  a  substitute  for  tlie  latter  in  balloons.  Inasmuch 
as  the  coronium  gas  is  estimated  to  be  mostly  at  a  height  of 
135  miles,  there  is  little  prospect  now  of  ever  gathering  it 
from  its  native  "heath"  in  appreciable  quantities.  But  if  it 
could  be  obtained  the  gain  would  be  small.  At  sea  level  and 
sixty  degrees  F.  temperature,  hydrogen  gas  weighs  about  38 
grains  per  cubic  foot  while  air  at  the  same  pressure  and 
temperature  weighs  540  grains.  The  buoyancy  of  hydrogen 
is  due  to  the  difference  between  its  weight  and  that  of  the 
same  volume  of  air.  The  buoyancy  of  one  cubic  foot  of  hydro- 
gen, then,  under  the  given  conditions  is  540  — •  38  =  502  grains. 
If  hydrogen  could  be  replaced  by  a  gas  weighing  one-fifth  as 
much,  the  gain  in  buoyancy  would  be  30  grains  per  cubic  foot, 
or  only  six  per  cent. 
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A  COMPARATIVE  STUDY  OP  THE  TWO  METHODS  PROM  THE  POINT  OF  VIEW  OF  BOTH  QUALITY  AND  QUANTITY 

BY  JOHN  BDOARt 


The  adverse  criticism  of  the  gear  hobbing  process  has  been 
the  cause  of  many  interesting  investigations,  and  one  of  the 
most  important  of  these  has  been  the  comparative  study  of 
the  condition  of  the  surfaces  produced  by  the  hob  and  by 
the  rotary  cutter.  In  malting  such  a  comparative  study,  it  is 
necessary  that  the  Investigator  possess  the  required  practical 
knowledge,  and  also  that  he  be  willing  to  admit  a  point,  even 
though  his  favorite  processes  may  suffer  by  the  comparison. 

Feed  Marks  produced  by  Rotating  Milling  Cutters 
While  both   the  gear   hobbing  machine   and   the   automatic 
gear  cutter  use  rotating  cutting  tools,  the  operations  cannot 
be  placed  on  a  common  basis  and  considered  as  similar  mill- 
ing operations,  although  they  may,  to  a  certain  extent,  be 


Fig.  1.     Diagram  illustrating  the 

Belation   between  Feed.   Diameter 

of    Cutter   and   Depth   of   Feed   Marks 


Fig.  2.     Diagram  lor  finding  Depth 

of  Feed  Marks  on    Side   of   Tooth 

cut  by  Milling  Cutter 


compared  as  such.  In  comparing  the  quality  of  the  surfaces 
produced  by  the  two  processes,  consider  first  the  milled  sur- 
face produced  by  an  ordinary  rotary  cutter.  This  surface  has 
a  series  of  hills  and  hollows  at  regular  Intervals,  the  spacing 
between  these  depending  upon  the  feed  per  revolution  of  the 
cutter,  and  the  depth  on  both  the  feed  and  the  diameter  of 
the  cutter.  The  ridges  are  more  prominent  when  coarse 
feeds  and  small  diameter  cutters  are  used.  These  feed  marks 
are  the  result  of  the  convex  path  of  the  cutting  edge  and  the 
slight  running  out  of  the  cutter,  which  is  inevitable  in  all 
rotary  cutters  with  a  number  of  teeth.  As  is  well  known  to 
those  familiar  with  milling  operations,  the  spacing  of  the 
marks  does  not  depend  on  the  number  of  teeth  in  the  cutter. 
Theoretically,  it  should  depend  on  this  number,  but  as  it  is 
practically  impossible  to  get  a  cutter  which  will  run  abso- 
lutely true  with  the  axis  of  rotation,  only  one  mark  is  pro- 
duced for  each  revolution,  and,  hence,  the  spacing  becomes 
equal  to  the  feed  per  revolution.  The  eccentricity  of  the 
cutter  with  the  axis  of  rotation  is,  therefore,  the  factor  which, 
together  with   the  diameter   of  the  cutter  and   the   feed   per 


Fig.    3.     Anglo  which 
limits   the    Feed 


rig.     4.     Diagram    for  deducing    Formulas    for 
analyzing    Action    in   Gear  Hobbing   Machine 


revolution,  determines  the  quality  of  the  surface,  other  con- 
ditions being  equal. 

The  depth  of  the  hollow  produced  by  the  high  side  of  the 
revolving  cutter  is  equal  to  the  height  or  rise  of  a  circular 
arc,  the  radius  of  which  equals  the  radius  of  the  cutter,  and 
the  chord  of  which  equals  the  feed  per  revolution.  (See  Pig. 
1).  The  length  of  the  chord  or  the  feed  per  revolution  may 
be  expressed: 

F=2X  ^2  HR  —  H' 


in  which  /' =  feed  per  revolution; 

H  =  height  of  arc; 

It  =  radius  of  cutter. 
Since  //'  is  a  very  small  quantity,  it  may  be  discarded  In 
the  expression,  which  is  then  simplified  to  read: 


No.  1  No.  2         No.  3  No. -1  No.  5  No.  6  No.  7  No  8 


Fig.    5.     Angles   limiting   the   Feed    for    14',idegrce   Standard 
Gear    Cutters 

/-'  =  2  X  \/  HD 
in  which  D  =    diameter  of  cutter. 

Transposing  this  expression,  we  obtain  //  = ,   which  is 

4Z> 
an  approximately  correct  expression  of  the  depth  of  the  hol- 
lows produced  by  milling.  As  an  example,  take  an  8-pitch 
rack  cutter,  with  straight  rack-shaped  sides,  3  inches  in  di- 
ameter, milling  with  a  feed  per  revolution  of  0.1  inch.  The 
depth  of  the  feed  marks  at  the  bottom  of  the  cut  will  be 
equal  to: 

(0.1)^ 

=  0.00083   inch. 

4X3 

The  working  surface  of  the  tooth,  however,  is  produced  by 
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•  See    also    Maciiixert.    July.    1912,    engineering    edition,     "Holis    for    Spur 
ind  Spiral  Gears."  and  the  articles  there  referred   to. 
t  Address:      CI    nnice    Ave..    Windsor.    Ontario.    Canada. 


Fig.    6.     Diagrams    showing    the    Relation    between    Feed,    Finish, 

and   Number   of  Teeth   when   cutting   Gears   with   Formed 

Gear    Cutters 

the  side  of  the  cutter,  as  illustrated  in  Fig.  2,  and  the  depth 
of  the  feed  marks  is  normal  to  the  surface,  and  is  ex- 
pressed as: 

d  =  //  X  sin  o 

in  which  d  =  depth  of  the  feed  marks  on  the  side  of  the 
tooth,  and  a  the  angle  of  obliquity.  In  the  example  given, 
the  depth  d  would  equal  0.00021  inch,  for  a  14i/l>-degree  in- 
volute tooth. 

The  depth  of  the  feed  marks  is  inversely  proportional  to 
the  diameter  of  the  cutter,  and  is,  therefore,  greater  at  the 
point  of  the  tooth  than  at  the  root.  In  the  example  given, 
the  depth  would  be  0.00025  inch  at  the  extreme  point  of  the 
rack  tooth.  It  is  thus  apparent  that  the  quality  of  the  sur- 
face at  any  position  along  the  tooth  from  the  root  to  the 
point  depends  upon  the  diameter  and  form  of  the  cutter  and 
the  feed  per  revolution. 

In  Fig.  3  is  shown  the  outline  of  a  No.  6  standard  14 1^- 
dcgree  involute  gear  cutter.     This  outline,  at  the  point  close 
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to  (lie  I'lul  of  (he  tootli  of  tlio  gear,  Is  a  tuiigeiit  liiclinecl  at 
an  angle  of  45  liogrees,  as  Indicated.  Henco,  the  depth  of  the 
revolution  marks  Is: 

(0.1)' 

X  sin  45°  =  0.000707  Inch,  instead  of  0.00024   inch,  as 

4  X  2.5 

In  the  case  of  the  straight  rack  tooth.  It  is  evident  that  to 
produce  an  equal  degree  of  finish  with  that  left  by  the  rack 
cutter,  the  feed  must  be  considerably  less  for  a  No.  6  involute 
gear  cutter  than  for  the  rack  cutter.  In  Pig.  5  is  shown  the 
full  range  of  cutter  profiles  from  Nos.  1  to  8,  with  the  angle 
of  the  tangent  In  each  case  which  determines  the  quality  of 
the  surface  under  0(iuul  conditions  of  feed  and  diameter  of 
cutter. 

If  the  depth  of  the  feed  marks  is  used  as  the  determining 
factor  In  comparing  the  condition  of  the  surfaces  produced 
by  a  series  of  cutters,  it  is  evident  that  if  the  surface  pro- 
duced by  the  rack  cutter  is  taken  as  a  standard,  the  feed  for 
cutting  a  pinion  must  be  considerably  less  than  the  feed  used 
for  cutting  gears  with  a  large  number  of  teeth.  In  fact,  if 
a  rack  cutter  Is  fed  0.100  inch  per  revolution,  a  No.  8  stand- 
ard involute  gear  cutter  should  not  be  fed  more  than  0.055 
inch  per  revolution  to  produce  an  equally  good  surface.  The 
feed  is  proportional  to  the  square  root  of  the  reciprocal  of  the 
sine  of  the  angle  of  the  limiting  tangent. 

If  we  assume  the  accuracy  of  the  surface  left  by  the 
straight-sided  rack  cutter  as  equal  to  100  per  cent,  then  the 
relative  feeds  required  for  cutting  gears  with  any  formed 
cutter  can  be  calculated.  This  has  been  done,  and  the  re- 
sults are  shown  plotted  in  curve  A,  in  Fig.  6.  This  curve  is 
based  on  an  equal  depth  of  the  feed  marks  for  the  full  range 
of  numbers  of  teeth  in  the  gears.  If,  on  the  other  hand,  the 
surfaces  left  by  the  cutter  for  a  given  feed  per  revolution  are 
compared,  the  depth  of  the  feed  marks  will  vary  with  the 
sine  of  the  angle  of  the  limiting  tangent,  and  taking  the 
straight-sided  rack  cutter  as  a  basis,  the  relative  accuracy 
of  the  surfaces  is  inversely  proportional  to  the  sine  of  the 
angle,  and  is  plotted  in  curve  B,  in  Fig.  6. 

Comparison  between  Surfaces  produced  by  Milling'  and  Hobbing 
A  relation  has  now  been  established  between  the  quality 
of  the  surface  and  the  permissible  feeds  for  cutters  for  cut- 
ting gears  with  any  number  of  teeth.  We  will  now  consider 
the  condition  of  the  surface  produced  by  a  hob  in  a  gear 
hobbing  machine.  The  hob  is  made  with  straight-sided  rack- 
shaped  teeth  and  with  sides  of  a  constant  angle,  and  is  used 


POINT  OF  TOOTh 


Fig.    7.     Relative   Width   and    Position    of   Flats   produced   by    Gear 
Hobbing  Machines.      A  indicates  Feed  per  Each  Gen- 
erating  Tooth;    B,    Feed   per   Revolution   of    Blank 

to  produce  gears  with  any  number  of  teeth.  We  may  there- 
fore assume  that  it  is  cutting  under  the  conditions  govern- 
ing the  rack  cutter,  as  just  explained,  the  surface  produced 
being  considered  merely  as  a  milled  surface.  If  this  assump- 
tion be  correct,  then  the  quality  of  the  surface  produced  by 
a  hob,  whether  cutting  a  gear  of  twelve  teeth  or  of  two  hun- 
dred teeth,  will  be  the  same  for  a  given  feed,  and  the  same 
relation  exists  between  the  hob  and  any  formed  cutter  that 
exists  between  the  rack  cutter  and  any  formed  cutter;  hence, 
curves  A  and  B,  in  Fig.  6,  may  be  assumed  to  show  the  per- 
missible feeds  and  the  quality  of  the  surfaces  produced  by 
formed  cutters  when  compared  with  the  surfaces  produced  by 
a  hob,  provided  the  surfaces  are  considered  merely  as  milled 


surfaces.  However,  a  condition  enters  In  the  case;  of  the  hob 
which  has  no  equivalent  in  the  case  of  the  formed  milling 
cutter,  and  this  influences  the  condition  of  the  surface.  This 
condition  Is  the  distortion  of  the  hob  teeth  In  hardening 
which  causes  them  to  mar  the  surface  of  the  tooth  by  "side 
swiping,"  producing  a  rough  surface.  The  eccentricity  of  the 
hob  with  the  axis  of  rotation  also  has  a  different  effect  on  the 
surface  than  In  the  case  of  a  formed  gear  cutter.  The  effect 
is  shown  In  a  series  of  flats  running  parallel  with  the  bottom 
of  the  tooth.  If  excessive;  If  the  eccentricity  is  small,  the  ef- 
fect will  merely  be  to  round  the  top  of  the  tooth.  These  In- 
accuracies, however,  can  be  taken  care  of  in  a  number  of 
ways. 

Comparison  of  Output 
For  reasons  not  connected  with  the  quality  of  the  surface, 
the  hob  may  be  worked  at  a  greater  cutting  speed  and  feed 

COMPARISON  OP  TIME  REQUIRED  FOR  OUTTINO  GEARS  ON  AUTOMOBILE 
GEAR  CUTTING  MACHINES  AND  HOBBING  MACHINES 


Number 

of 

Teeth 

Automatic  Gear  Cutters 

Gear  Hobbing  Machines      1 

Feed,  Inches 

Time,  Minutes 

Feed,  Inches 

Time,  Minutes 

32 

■         0.022 

15 

0.050 

6.5 

31 

0  020 

19 

0.050 

9 

24 

0.024 

22 

0.050 

6 

17 

0.020 

8 

0.050 

4 

17 

0.020 

17.5 

0.050               5 

16 

1        0.018 

10.5 

0.050                7 

13 

0.013 

6.25 

0.050                6 
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than  a  rotary  cutter,  when  cutting  from  the  solid,  the  reason 
being  due  to  the  generating  action  of  the  hob  which  results 
in  the  breaking  of  the  chips.  This  preserves  the  cutting 
edges  and  reduces  the  heating  effect  of  the  cut,  and  explains 
why  tiie  hob  may  give  such  good  results  as  compared  with 
a  rotary  cutter  in  the  matter  of  output.  It  is  possible  to  get 
good  results  in  the  general  run  of  work  in  the  hobbing  ma- 
chine in  one-third  to  one-half  of  the  time  required  in  an  auto- 
matic gear  cutter.  The  accompanying  table  gives  the  results 
obtained  on  automobile  transmission  gears  with  automatic 
gear  cutting  machines  and  hobbing  machines.  If  anything, 
the  conditions  under  which  the  comparisons  were  made 
favored  the  automatic  machines.  The  speed  of  the  cutter  in 
all  cases  was  120  revolutions  per  minute,  except  in  the  case 
of  the  13-tooth  pinion,  when  the  speed  was  raised  to  160 
R.  P.  M.  to  increase  the  output.  The  hob  was  run  at  a 
speed  of  105  R.  P.  M.,  in  all  cases.  The  hob  and  cutters  were 
of  practically  the  same  diameter.  The  results  were  obtained 
in  producing  an  ordinary  day's  work  and  clearly  indicate  the 
advantage  of  the  hobbing  process  over  the  milling  process, 
when  the  quality  of  the  tooth  surface  alone  is  considered,  on 
the  basis  that  both  processes  produce  a  milled  surface. 
The  Tooth  Outline 
Going  further  into  the  subject,  we  will  take  up  the  ques- 
tion of  the  tooth  outline.  The  tooth  of  a  gear  milled  with  an 
ordinary  milling  cutter  must  be,  or  at  least  is  expected  to  be, 
a  reproduction  of  the  outline  of  the  cutter,  and  since  each 
cutter  must  cover  a  wide  range  of  teeth,  the  outline  is  not 
theoretically  correct,  except  for  one  given  number  of  teeth 
in  the  range.  Theoretically  speaking,  the  outline  of  the 
hobbed  tooth  may  be  considered  as  a  series  of  tangents,  the 
tooth  surface  being  composed  of  a  series  of  flats  parallel  with 
the  axis  of  the  gear.  To  show  the  significance  of  these  flats, 
assume,  for  example,  that  a  gear  with  thirty-two  teeth  is  cut 
with  a  standard  hob,  8  pitch,  3  inches  in  diameter,  having 
twelve  flutes.  The  length  of  the  portion  of  the  liob  that  gen- 
erates the  tooth  surface  is  2  S  -h  tan  a,  where  a  is  the 
pressure  angle,  as  indicated  in  Fig.  4.  The  number  of  teeth 
following  in  the  generating  path  is: 

/     2  S  \ 

I :-  circular  pitch  I  X  number  of  gashes. 

\  tan  a  / 

In   this  case,   the  generating  length   is  approximately   0.96 

inch,  and  there  are  thirty  teeth  in  the  generating  path.    The 

flats  of  those  parts  of  the  tooth  outline  which  each  of  the 

hob  teeth  form  vary  in  width  along  the  curves.     They  are  of 
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minimum  width  at  the  base  line  and  of  maximum  width  at 
the  point  of  the  tooth.  The  width  of  the  flats  at  the  pitch 
circle  is  proportional  to  the  number  of  teeth  in  the  gear,  the 
number  of  gashes  in  the  hob,  and  the  pressure  angle.  The 
angle  j3,  to  the  left  in  Fig.  7,  which  is  the  angle  between  each 
flat,  is  proportional  to  the  number  of  teeth  in  the  gear  and  the 
number  of  gashes  in  the  hob.     In  the  example  given,  it  Is: 


0.96 


360  X 


3.1416  X  4 


30 


0.91  degree,  or  55  minutes. 


The  Width  of  Flat  Produced 

The  width  a  of  the  fiat  at  the  pitch  line  is  equal  to  twice 
the  tangent  of  one-half  /3  times  the  length  of  the  pressure  line 
between  the  point  of  tangency  with  the  base  line  and  the 
pitch  point,  and  is: 

a=  2  tan  i/^  /3  X  tan  141/2°  X  2  =  0.0081  inch. 

This  is  not  a  flat  that  could  cause  serious  trouble.  As  in 
the  case  of  the  feed  marks,  it  is  not  the  width  of  the  flat  alone 
that  is  to  be  considered,  but  the  depth  must  be  taken  into  ac- 
count; in  fact,  the  quality  of  the  surface  may  be  spoken  of  as 
the  ratio  of  the  depth  to  the  length  of  the  flat.  The  depth 
of  the  flat  is  the  rise  or  height  of  the  arc  of  the  involute  and 
is  approximately  proportional  to  the  versed  sine  of  the  angle 
Yz  p,  and  with  the  pitch  assumed  in  the  example  given,  would 
be  0.000015  inch.  It  is  difficult  to  conceive  of  any  shock 
caused  by  this  flat,  as  the  gear  teeth  roll  over  each  other. 
The  action  of  the  hob  and  gear  in  relation  to  each  other 
further  modifies  the  flat  by  giving  it  a  crowning  or  convex 
shape.  In  fact,  the  wider  the  flat  the  more  it  is  crowned. 
This  explains  the  fact  that  hobs  with  a  few  gashes  produce 
teeth  of  practically  as  good  shape  as  hobs  with  a  large  num- 
ber of  gashes.  It  is  desirable,  therefore,  to  use  hobs  with  as 
few  gashes  as  possible,  because  from  a  practical  point  of 
view  the  errors  of  workmanship  and  those  caused  by  warp- 
ing in  hardening  increase  with  the  number  of  flutes. 

A  peculiar  feature  of  the  hobbed  tooth  surface  is  shown  to 
the  right  in  Fig.  7,  which  illustrates  the  path  on  a  tooth  pro- 
duced by  a  hob  in  one  revolution.  In  fact,  there  are  two 
distinct  paths,  the  first  starting  at  the  point  of  the  tooth  and 
working  down  to  the  base  line,  the  cutting  edges  of  the  hob 
tooth  then  jumping  to  the  root  of  the  tooth  and  working  up 
to  the  base  line,  producing  the  zigzag  path  shown. 

Conclusion 

That  the  flats  so  commonly  seen  in  the  results  obtained  from 
the  bobbing  machine  are  not  due  to  any  faults  of  the  process 
that  cannot  be  corrected,  but  arc  due  to  either  carelessness 
on  the  part  of  the  operator  in  setting  up  the  machine  with- 
out proper  support  to  the  work  or  to  the  poor  condition  of 
the  hob  or  machine,  and  that  nearly  all  cases  of  flats  can  be 
overcome  by  the  use  of  a  proper  hob,  may  be  assumed  as 
a  statement  of  facts.  When  the  bobbing  machine  will  not 
give  good  results,  the  hob  is  in  nearly  all  cases  at  fault.  If 
a  gear  is  produced  that  bears  hard  on  the  point  of  the  teeth, 
has  a  flat  at  the  pitch  line  or  at  any  point  along  the  face  of 
the  tooth,  do  not  think  that  the  process  is  faulty  in  theory, 
or  that  the  machine  is  not  properly  adjusted,  or  that  the 
strain  of  the  cut  is  causing  undue  torsion  in  the  shafts,  or 
that  there  is  backlash  between  the  gears  in  the  train  connect- 
ing the  work  and  the  hob;  these  things  arc  not  as  likely  to 
cause  the  trouble  as  is  a  faulty  hob. 

After  an  experience  covering  all  makes  of  bobbing  ma- 
chines, the  writer  has  come  to  the  conclusion  that  the  real 
cause  of  the  trouble  in  nearly  every  case  is  a  faulty  hob.  Ma- 
chine after  machine  has  been  taken  apart,  overhauled  and  re- 
adjusted, and  yet  no  better  results  have  been  obtained  until 
a  new  and  better  hob  was  produced.  The  faults  usually  met 
with  in  hobs  were  referred  to  in  an  article,  "Hobs  for 
Spur  and  Spiral  Gears,"  in  Machinery,  July,  1912.  The  means 
for  getting  the  hob  into  a  good  working  condition  were  ex- 
plained in  the  same  article.  It  is  not  desired  in  any  way  to 
disparage  the  formed  cutter  process  in  favor  of  the  bobbing 
process,  but  simply  to  state  the  facts  as  they  appear.  In  every 
case,  practice  seems  to  substantiate  the  conclusions  arrived  at. 


CALCULATIONS   FOR  ROLLER   CHAIN 
DRIVES* 

BY  O.  M.  BAKTLKTTt 

There  is  much  that  is  still  to  be  learned  about  the  action 
of  a  roller  chain  upon  Its  sprockets  when  running  at  high 
.speed.  Systematically  tabulated  data  bearing  on  the  dur- 
ability of  chains  under  various  conditions  of  linear  velocity, 
angular  velocity,  chain  pull  and  numbers  of  teeth  on  the 
sprockets  are  very  meager,  and  no  conclusions  have  yet  been 
reached  by  which  it  is  possible  to  predict  the  behavior  of  a 
given  chain  under  unusual  conditions.  With  a  light,  steady 
load,  short  pitch,  and  large  sprockets,  chains  have  run  with 
perfect  satisfaction  at  speeds  as  high  as  4000  feet  per  minute; 
while  with  heavier  loads,  and  sprockets  with  but  few  teeth, 
chains  have  been  wrecked  in  a  short  time  at  speeds  not  ex- 
ceeding 1200  feet  per  minute. 

Under  ordinary  conditions,  however,  certain  rules  derived 
from  experience  can  be  used  for  chain  drives  where  the  speeds 
range  from  400  to  1200  feet  per  minute.  Within  these  limits 
the  load  that  can  safely  be  carried  by  the  chain  varies  in- 
versely as  the  chain  speed.  That  is,  if  a  chain  can  work 
safely  under  a  tension  of  400  pounds  at  a  speed  of  600  feet 

PITCHES  OP  CHAINS  FOR  VARIOUS  HORSEPOWERS 


Pitch  of 
Chain, 
Inches 

Type  of  Chain 

Horse- 
power at 
•100  to  1200 
Feet  per 

Minute 

Pitch  of 
Chain, 
Inches 

Type  of  Chain 

Horse- 
power at 
400  to  1200 
Feet  per 

Minute 

1 

1 

i 
1 

Solid  blocks 

Twin 
roller  chain 
Roller  chain 
Roller  chain 
Roller  chain 

ito2i 

lito2 

lito2 
n  to  3i 
2i  to  4* 

1 

H 

li 

IJ 

2 

Rxjller  chain 
Roller  chain 
Roller  chain 
Roller  chain 
Roller  chain 

41  to    8 

7    to  124 

lOi  to  18 

13J  to24J 

18    to  32" 
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per  minute,  the  safe  working  load  at  1200  feet  per  minute 
would  be  only  200  pounds.  The  load  that  a  chain  can  carry 
should  be  based  upon  the  projected  wearing  surface  of  the 
rivet,  and  not  upon  the  ultimate  strength  of  the  chain.  To 
find  the  projected  rivet  area  of  a  chain,  multiply  the  rivet 
diameter  by  the  length  of  the  bushing.  To  find  the  approxi- 
mate horsepower  of  a  cliain  for  speeds  between  400  and  1200 
feet  per  minute,  multiply  the  projected  rivet  area  by  24.  This 
is  based  upon  an  allowable  pressure  of  1000  pounds  per  square 
inch  of  projected  rivet  area  at  a  speed  of  800  feet  per  minute 
and  of  2000  pounds  at  400  feet  per  minute.  To  select  a  chain 
for  a  given  horsepower,  divide  the  horsepower  by  24.  The 
result  is  the  projected  rivet  area  (approximately)  of  the  re- 
quired chain  expressed  in  square  inches. 

The  accompanying  table  will  be  found  useful  in  roughly  de- 
termining the  pitch  of  the  chain  to  be  used  for  a  given  horse- 
power. As  chains  of  the  same  pitch  are  made  of  various 
widths  and  of  various  rivet  diameters,  the  range  in  carrying 
capacity  is  rather  large.  The  upper  limit  is  the  horsepower 
that  can  be  transmitted  by  a  chain  of  the  greatest  width  and 
largest  rivet  diameter  commonly  supplied  at  the  present  time. 
Sprockets  with  less  than  14  teeth  should  not  be  used  except 
where  the  chain  speed  is  low.  The  center  distance,  wherever 
possible,  should  be  at  least  one  and  one-half  times  the  di- 
ameter of  the  larger  sprocket. 

Having  determined  the  pitch  of  the  chain  to  be  used,  the 
pitch  diameter,  bottom  diameter,  and  outside  diameter  of  the 
sprockets  can  be  found  from  the  tables  usually  published  by 
chain  makers,  or  they  may  be  calculated  from  the  formulas: 


Pitch    diameter  = 


sin  180° 


(1> 


N 


where   N  =  number   of   teeth    in    sprocket    and    P  =  pitch    of 

chain. 
Bottom    diameter  =  pitch    diameter  —  roller    diameter    (2) 
Outside  diameter  =  pitch  diameter  +  P  (3N  —  8)  -^  5^     (3) 


•  For  further  Information  on  the  subject  of  chain  drives  and  allied  sub- 
jects, see  "Standard  Sprockets  for  Detachable  Link  Belts."  published  In 
Machi.vrrt,  August,  lOl."!;  "I.lneometcr  for  Determining  Chain  Lengths." 
.May,  1912:  "Design  of  Dished  Sprockets."  October.  1911;  "Worm  vs.  Chain 
Drive  for  Auto  Trucks."   May.   1911;   and   "Chain   Drives."   February,    1909. 

t  Address;     Diamond  Chain  &  Mfg.   Co.,   Indianapolis.   Ind. 
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To  estlmato  tlio  tmlsidi!  dlainotcr  rouKlily,  divide  the  num- 
bor  of  teeth  by  3  and  imiltiply  by  the  pltcli. 
To  calculnto  the  cliaiii  length,  let 
0  =  distance  between  centers; 
D  =  piti^h  diameter  of  largo  sprocket; 
d  =  pitch  diameter  of  small  sprocket; 
^  =  number  of  teeth  on  largo  sprocket; 
n  =  number  of  teeth  on  snuill  sprocket; 
P  =  pitch  of  chain; 

e  =  angle  between  straight  part  of  chain  and  line  of  cen- 
ters of  sprockets. 

D  —  d 
SinO  = (4) 


L  =  length  of  chain  in  inches 


2C 


180 


[N  (90°  +0)  +71  (90°— «)]  +20  cos  0. 


(5) 


This  gives  a  theoretical  chain  length.  The  actual  length 
must,  in  general,  be  enough  greater  than  this  to  make  it  an 
even  multiple  of  the  pitch.  If,  however,  a  special  offset  link 
is  used,  the  chain  length  will  be  an  odd  multiple  of  the  pitch. 
This  sometimes  means  that  there  will  be  a  considerable  sag 
in  the  chain,  unless  the  center  distance  can  be  adjusted  to 
take  up  the  slack. 
To  calculate  the  center  distance  for  a  tight  chain,  let: 

L 
2  =  chain  length  in  pitches  =  — ; 

P 
Ci  =  the  center  distance  for  a  tight  chain,  in  inches. 


C,  =  —[2Z  —  N  —  n+  V  {2Z  —  N  —  ny-~0.&2i(N  —  ny](6) 
8 
This  is  an  approximate  formula,  but  it  will  be  found  suf- 
ficiently accurate  for  most  cases.     If  greater  accuracy  is  re- 
quired, continue  the  calculations  as  follows: 

D  —  d 
Sin  e,  = (7) 


2Z  —  N- 


2C, 


n  —  {N  —  n )  — 
90 


C,  =  ■ 


(8) 

4  cos  ^1 
This  formula  is  exact,  but  the  value  of  6  is  only  approxi- 
mate, since  it  was  determined  indirectly  from  Formula  (6). 
The  value  of  Cj  is,  however,  more  nearly  correct  than  that 
of  Ci,  and  one  may  obtain  any  desired  degree  of  approxima- 
tion by  solving  (7)  with  the  value  of  C  found  in  (8),  and 
then  solving  (8)  with  the  value  of  d  found  in  (7).  One  or 
two  alternations  will  give  a  result  more  accurate  than  would 
ever  be  required  in  practice. 

To  calculate  the  chain  velocity  T  in  feet  per  minute,  the 
chain  tension  T  in  pounds,  and  the  horsepower  H.  P.,  use  the 
following  formulas,  In  which  8  will  represent  the  number  of 
revolutions  per  minute: 
SNP 

T  = or  y  =  0.262  D8  feet  per  minute  (9) 

12 
where  N  =  number  of  teeth  on  sprocket  and  D  =  diameter  of 
sprocket  in  inches. 

33,000  X  H.  P.  126,283  X  H.  P. 

7  = or    r  = •   pounds        (10) 

V  8D 

VT 

H.P.  = (11) 

33,000 
shaft  diameter  D,   for  a  given 


To  find   the  minimum 
sprocket: 


safe 


r- 


B,  =  3  -xl   — ■  (12) 

This  is  for  a  shaft  of  mild  steel  subjected  to  a  twisting 
moment  only.  For  a  shaft  subjected  to  a  combined  twisting 
and  bending  moment,  multiply  the  result  of  Formula  (12)  by 
1.5.  As  an  example,  let  it  be  required  to  select  the  chain  and 
sprockets  to  transmit  15  horsepower  from  a  motor  running 
at  600  revolutions  per  minute  to  a  lineshaft  running  at  230 
revolutions  per  minute,  the  outside  diameter  of  the  sprocket 
on  the  lineshaft  not  to  be  greater  than  20  inches,  and  the 
center  distance  to  be  approximately  40  inches.  The  projected 
rivet  area  of  the  chain  should  be  not  less  than  H.  P.  -^  24  or 


0.(i2r)  Ktitiare  Inch.  A  cliuln  Is  found  whose  rivet  diameter  Is 
7/16  Inch;  length  of  bushing,  1.440  Inch;  proj(!cted  rivet  area, 
0.629  square  inch;  pitch,  IVi  inch;  diameter  of  roller,  %  inch; 
width  of  roller,  1  inch;  and  ultimate  strength,  21,000  pounds. 
Since  the  maximum  outside  diameter  of  the  larger  sprocket 
is  20  Inches,  the  maximum  number  of  teeth  will  be  40,  as 
found  in  a  table  of  sprocket  diameters.  But  It  is  necessary  for 
the  number  of  teeth  to  be  so  selected  that  the  velocity  ratio 
230 

will  bo  as  close  to  as  possible.     Dividing  230  by  600  we 

600 
have  0.3833  as  the  decimal  equivalent  of  the  ratio.     Referring 
to  a  table  of  decimal  equivalents  of  gear  ratios,  such  as  may 
be  found  in  Maciiineky's  Data  Sheet  No.  158    (published  in 
September,   1912),   the   nearest  fraction   to   0.3833  with  a  de- 

5  15 

nominator  not  greater  than  40  is  —  or  — ■.     We  may  there- 

13         39 
fore  choose  15  and  39  as  the  numbers  of  teeth  on  the  driving 
and  driven  sprockets,  respectively. 

SNP       600  X  15  X  1.5 

Chain  velocity  —  V  = = =  1125  feet  per 

12  12 

minute. 


Chain  pull  under  full  load  =  r  = 


33,000  X  15 


1125 


440  pounds. 


As   a  lineshaft   is   usually   subjected   to   both   twisting  and 
bending  stresses,  the  minimum  allowable  diameter  would  be 


1.5  X 


■*|  H.P.  31    15 

3  J =  4.5        = 

>i      -S  N    230 


1.811  inch. 


The  use  of  a  1%-inch  shaft  would  be  good  practice. 

The  chain  length  is  found  from  Formulas  (4)  and  (5),  thus: 

18.641  —  7.215 
Sin  e  = =  0.142825 


2  X  40 
12' 40  "  =  8.2111° 


Cos  0  =  0.98975 


1.5 


180 


[39  (90°  +  8.2111)   +  15  (90°— 8.2111)   ]   +  2  X  40 


X  0.98975  =  121.321  inches. 
The  next  higher  number  than  this  which  is  an  even  multi- 
ple of  the  pitch  is  123  inches.  Hence  L  =  123  inches  or  82 
pitches.  But  if  the  center  distance  is  40  inches,  there  will 
be  considerable  sag  in  the  slack  portion  of  the  chain.  To 
take  up  this  sag,  the  center  distance  must  be  increased  to 

1.5  

C.  = [2   X   82  —  39 


15   +    V  110'  —  0.824   (24)=]   = 


40.841  inches. 
If  this   is  not  thought  sufflciently   accurate,  Formulas    (7) 
and  (8)   may  be  used,  thus: 

11.426 

Sin   01  = =0.13988 

2  X  40.841 
01  =  8°  2'  27"  =  8.0408° 
Cos  6»,  =  0.99013 


1.5 


C.  =  ■ 


2  X  82  —  39  —  15  —  (39  —  15) 


8.0408 


4  X  0.99013    L  90      J 

40.849  inches. 

This   second   approximation   differs  from  the  first  by  0.008 
inch.     Substituting  this  value  in   (7)   and  (8),  we  have: 
11.426 

Sin   e,  = =  0.13985 

81.698 

0,  =  8°    2'   20"  =  8.0389  Cos  e,  =  0.99016 

/                       8.0389  \ 
1.5  I  110  — 24  X I 


90 


C3    =    - 


=  40.848  inches. 


4  X  0.99016 

Further  approximations  would  affect  only  the  decimal 
places  beyond  the  third.  This  shows  that  Formula  (6)  is  suf- 
ficiently accurate  for  most  practical  purposes. 

As  a  final  word,  it  may  be  pointed  out  that  the  life  of  a 
chain  drive  can  be  greatly  lengthened  by  enclosing  it  in  a 
case  and  running  it  in  oil.  Also,  that  both  the  efficiency  and 
wear  will  be  improved  by  the  use  of  a  strut  rod,  or  its  equiva- 
lent, rigidly  connecting  the  bearings  of  the  two  sprockets, 
thus  preventing  relative  motion  between  the  sprocket  centers. 
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THEORY  OF  SHBAH  AND  PUNCH  FRAME  DESIGN  BASED  ON  MODERN  ANALYSIS  OP  THE  STRESSES 

BY  O.  D.  ALBBRTt 


While  numerous  articles  have  appeared  dealing  with  the 
applicability  of  the  theory  of  curved  bars  to  such  curved 
members  as  crane  hooks,  punch  and  riveter  frames,  and  the 
like,  the  dictates  of  the  theory  as  to  the  proper  outline  for 
such  members  have  seldom  been  touched  upon. 

Careful  mathematical  and  experimental  investigation  has 
shown  that  to  approximate  the  maximum  induced  stress  in  a 


Fig.  1.     Diagram  indicating  Notation  in  Formulas 

steel  or  wrought  iron  crane  hook  the  expression  used  must 
take  account  of  the  curvature  of  the  member.  In  the  discus- 
sion to  follow,  it  will  be  assumed  that  the  theory  of  curved 
bars  may  be  extended  to  curved  members  of  cast  iron,  so 
long  as  the  maximum  stress  Induced  does  not  exceed  one- 
third  to  one-fourth  the  ultimate  tensile  strength  of  the  ma- 
terial. Such  limits  are  imposed,  since  up  to  such  limiting 
stresses  the  stress-strain  diagrams  for  cast  iron  in  tension  and 
in  compression  are  almost  straight  and  practically  coincide. 
It  can  therefore  be  assumed  without  appreciable  error  that 
stress  is  proportional  to  strain  and  that  the  direct  modulus 
of  elasticity  in  compression  is  equal  to  that  in  tension.  So 
far  then  as  these  assumptions  are  concerned  there  is  no  more 
objection  to  applying  the  theory  of  curved  bars  to  curved 
members  of  cast  iron  than  to  treating  straight  or  slightly 
curved  members  of  cast  iron  in  the  ordinary  way. 

The  stress  in   pounds   per  square   inch   at  any   distance   x 
from  the  gravity  axis  of  the  section  CD,  Fig.  1,  is, 

S=-r— |-X-^^ ll  +  M  (l)t 

where  x  is  positive  if  measured  toward,  and  negative  if 
measured  away  from,  the  center  of  curvature  0. 

F  =  the  force  or  load  in  pounds  acting  at  a  distance  of  I 

inches   from   the   gravity   axis; 
A  =  the  area  of  the  section  CD  in  square  inches; 
K  =  the  radius  of  curvature  at   section   CD  of   tne  curve 
passing  through  the  centers  of  gravity  of  the  sec- 
tions of  the  member; 

rl    ^     \ 

a  =    I    I I  dA  =  the  area  in  square  inches  of  a  figure 

J    \B  —  x/ 

derived  from  the  original  section  CD. 
The  expression  given  above  takes  account  of  the  curvature 
of  the  member,  but  does  not,  as  does  the  more  complete 
analysis  of  Pearson  and  Andrews,  take  account  of  the  lateral 
or  transverse  strains.  For  this  reason  it  would,  for  the  case 
illustrated  in  Fig.  1,  indicate  a  somewhat  lower  maximum 
tensile  stress  and  a  somewhat  higher  maximum  compressive 


•  The  foUowlng  articles  on  kindred  subjects  have  previously  been  pub- 
lished In  Machinery:  "The  Design  of  Curved  Machine  Members  under 
Eccentric  Loads,"  December.  1909;  "The  Designing  of  Machine  Kramcs." 
August,  1908;  "Strength  of  Punch  and  Shear  Frames,"  February,  1907; 
"Design  of   Punch   and    Riveter  Frames."    November,    1903. 

t  Assistant  Professor,  Department  of  Machine  Design  and  Construction, 
SIhlcy   College   of   Mechnnlcul    Engineering.    Cornell    University.    Ilhiica     N.    Y. 

}  The  expression  given  Is  the  same  as  that  In  Morley's  "Strength  of 
Materials,"  page  325,   although  It  Is  given   here  In   a  slightly  different   form. 


Stress  than  the  more  complete  theory.  To  neglect,  however, 
the  lateral  strains  greatly  simplifies  the  resulting  expression, 
giving  one  that  is  quite  easily  handled  and  sufflciently  ac- 
curate for  all  ordinary  purposes,  since  in  it  account  is  taken 
of  the  curvature  of  the  member  which  Is  the  chief  factor  af- 
fecting the  induced  stress. 

For  irregular  sections  it  is  best  to  determine  a  graphically. 
Where,  however,  the  section  Is  made  up  of  regular  figures 
such  as  rectangles,  triangles,  or  trapezoids,  it  is,  as  a  rule, 
more  accurate  and  easier  to  determine  a  algebraically.  In 
any  case  a  should  be  very  carefully  determined,  since  It  la 

a 
evident  that  any  appreciable  error  will  affect  the  ratio 


a  —  A 
and  therefore  the  results,  quite  seriously. 

In  Fig.  1,  to  the  right,  is  shown  how,  from  the  original 
section,  which  in  this  case  is  circular,  the  derived  figure  cde 
is  obtained  graphically.  From  any  point  g  on  the  outline  of 
the  section  under  consideration  draw  a  radial  line  to  the  cen- 
ter of  curvature  0;  through  the  point  b  where  this  radial 
line  crosses  the  gravity  axis  draw  a  perpendicular;  the  inter- 
section of  this  perpendicular  through  b  with  a  line  through 
0  parallel  to  the  gravity  axis,  locates  a  point  on  the  outline 
of  the  derived  figure  cde  the  area  of  which  is  a. 

Application  to  Punch  Frame  Sections 
In  Fig.  2  is  shown  a  form  of  hollow  section  often  used  for 
punching  machine  frames,  the  filleting  and  rounding  of  the 
corners  having  been  omitted.     This  section  can  for  conveni- 
ence be  drawn  in  the  form  shown  to  the  right  and  treated  as 


v///////////m 


V///////////A 


\/y//M//VL^?Z^  — J ' 


Fig.    2.     Typical    Section    of    Punch    Frame 

lade  up  of  the  rectangles  A,  B  and  D,  and  the  trapezoid  G. 
For  any  one  of  the  rectangles  A,  B,  or  D: 


'-S{^^ 


5  A  =  lib  hyp.  log 
For  the  trapezoid  C  (or  a  triangle): 


5  A  = 


b 
R  — 

h 


\Ji-liJ 


((?  +  R)  hyp.  log 


\r  -  h,f 


hi  +  li, 


To  illustrate  the  purpose  of  this  article  as  stated  in  the 
opening  paragraph,  a  cast-iron  frame  for  a  machine  to  punch 
%-inch  holes  in  %-inch  plate  will  be  taken  up,  the  maximum 
resistance  to  punching  being  taken  at  77,000  pounds.  The 
frame  and  general  dimensions  shown  in  Fig.  3  will  be  found 
to  be  in  fair  agreement  with  machines  of  a  like  capacity. 

In  order  that  the  radius  of  curvature  for  the  horizontal  or 
0-degree  section   might  in  all   cases  be  taken   as   the   inner 
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radius  of  the  throat  plii.s  the  distance  from  the  Kravlty  axis 
to  the  outorniost  fiber  In  tension,  the  crosasoctlon  of  the 
frames  for  L'O  degrees  each  side  of  the  horizontal  was  kept  the 
same.  Furthermore,  for  the  frame  outlines  Illustrated  in 
Figs.  3,  4  and  5,  the  0-,  20-,  45-,  67V4-  and  90-degrco  sections 
have  been  kept  the  same  in  each  of  the  three  designs  shown, 
the  changes  in  outline  being  due  to  changes  In  the  Inner 
radius  of  the  throat.  The  horizontal  section  for  these  frames 
is  shown  in  Fig.  2. 

For  the  purpose  of  the  conclusions  to  be  drawn  the 
maximum  tensile  stress  at  the  horizontal  section  and  at  the 
45-degrcc  section  for  each  of  the  three  frames  illustrated  in 
Figs.  3,  4,  and  5  will  next  be  computed.  First  the  curvature 
of  the  frames  will  be  neglected  and  the  stresses  found  in  the 
ordinary  way;  then  the  curvature  of  the  frames  will  be  con- 
sidered and  the  corresponding  stresses  found. 

For  the  frame  shown  in  Fig.  3  the  following  values  obtain: 


Section 

0 

20° 

45° 

67.5" 

90° 

e 

A 
I 

a 
R 

8 

149.20 

8487.00 

190.08 

14.00 

8 
149.2 

7.65 

1      145.75 

j    7582.70 

239.64 

9.75 

6.95 

6.05 
126.60 
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In  the  table  above, 

e  =  distance  in  inches  from  gravity  axis  to  the  outermost 

fiber  in  tension; 
A  =  area  of  section  in  square  inches; 

/  =  moment  of  inertia  of  section; 

a  =  area  in  square  inches  of  derived  figure; 
R  =  radius  of  curvature  in  inches. 

Calculations  Taking-  no  Account  of  Curvature 
Neglecting    the    curvature    of    the    frames,    the    maximum 
tensile  stress  at  the  horizontal  section  for  each  of  the  three 
frames  illustrated  in  Figs.  3,  4,  and  5  is: 
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Tig.  3.     Design  of  Punch  Frame  as  commonly  made 

F       Fie       77,000       77,000  X  32.5  X  8 
St  = 1 = 1 =  2876  pounds  per 

A  I  149.2  8487 

square  inch. 

The  maximum  tensile  stress  at  the  45-degree  section  due  to 
flexure  and  direct  stress  is,  for  the  frame  shown  in  Fig.  3: 

F  cos  45        (Fcos45)le       54,450 

S,  = + = + 


145.75 


54,450  X  39.8125  X  7.65 


7582.7 


=  2560  pounds  per  square  inch. 


S  =  A  [Si  f  s/  .SV  +  4  S.»|  :=  A  (2560  +  V  2500%  4  X  (a74)'| 

—  2615  pound.s  per  square  incii. 
I'-or  the  frame  shown  In  Fig.  4,  the  distance  from  the  cen- 
ter of  gravity  of  the  45-degree  section  to  the  intersection  of 
the  45-degreo  plane  with  the  line  of  action  of  the  load  is  39 
inches;  for  the  frame  shown  in  Fig.  5  this  distance  is  38% 
inches.  The  45-degree  sections  for  these  frames  being  the 
same   as    for   the    frame   in   Fig.    3»    the   maximum    resultant 


Fig.   4.     An   Improved   Design   of   Punch   Frame 

tensile  stress  at  the  45-degree  section  is  for  Fig.  4,  2566,  and 
for  Fig.  5,  2525  pounds  per  square  inch. 

Thus  it  is  seen  that,  disregarding  curvature,  the  frames 
are  practically  of  uniform  strength,  but  slightly  weaker  at 
the  horizontal  than  at  the  45-degree  section. 

Calculations  Taking-  Account  of  Curvature 
Considering    the    curvature    of    the    frames    the    maximum 
tensile  stress  at  the  horizontal  section  for  the  frame  in  Fig.  3, 
is: 

F  r    I 

St=-     I-  X 11 

A  \_R-e  \R       a-  A 

77,000  r  32.5    /8  190.08 

= I  l-X ll  +  1  I  =5150 

149.2   Ll4-8  \14     190.08-149.2 
pounds  per  square  inch,   or  a  value  1.79   times  as  great  as 
that  indicated  by  the  ordinary  method  of  computation. 

For  the  45-degree  section  frame.  Fig.  3,  the  values  ob- 
tained when  considering  curvature  are  more  or  less  approxi- 
mate, since  the  center  of  curvature  does  not  fall  in  the  plane 
of  the  section.  So  far,  however,  as  the  probable  maximum 
stress  in  the  section  is  concerned  the  calculation,  considering 
curvature,  is  far  more  indicative  of  the  true  state  of  stress 
than  the  ordinary  method  not  considering  curvature. 

The  maximum  tensile  stress  in  the  45-degree  section  due  to 
flexure  and  direct  stress  is  for  the  frame  in  Fig.  3: 

F  cos  45 
S,  = I  I  -  X 1 1 

R       a-  A 


H 


239.64 


The  shearing  stress  over  this  section  is  8s  =    (F  sin  45)  s- 
•A  =  374,  and  the  maximum  resultant  tensile  stress  is: 


145.75  L9-75-7.65  \9.75       239.64-145.75 
=  7450  pounds  per  square  inch. 

The  augmentation  due  to  the  direct  shear  would  raise  this 
value,  computed  by  the  method  illustrated  above,  to  approxi- 
mately 7475,  or  a  value  2.86  times  as  great  as  that  indicated 
by  the  ordinary  method  neglecting  curvature. 

The  radius  of  curvature  for  the  45-degree  section  was  de- 
termined graphically.  While  by  this  method  it  is  perhaps  im- 
possible to  say  just  what  the  exact  value  of  the  radius  is, 
it  is  entirely  possible  to  obtain  a  value  slightly  less  rather 
than  over  the  exact  value,  and  thus  be  on  the  safe  side. 

For  the  frames  in  Figs.  4  and  5,  the  inner  radius  of  the 
throat  has  been  changed  from  6  inches  to  8  and  10  inches, 
respectively.  The  radius  of  curvature  at  each  of  the  various 
sections  is  therefore  increased  with  a  consequent  change  in 
the  value  of  a.    For  these  frames  the  following  values  obtain: 
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Horizontal  Section 

Forty-live  Degrree  Section 
FiK.  4                      Fig.  5 

Pier.  4 

Fisr.  5 

e 
A 

a 
K 
1 

8 
149.2 
179.14 

16 

32.5 

8 
149.2 
172  64 

18 

32.5 

7.65                  7.65 
145.75             145.75 
178.135            173.45 
14.375             15.625 
39                     38.125 
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Result.s  Obtained  from  Calculations 
Having  the  above  values,  the  maximum  tensile  stresses  at 
the   horizontal  and   45-degree   sections   can   be   found.     Tabu- 
lating these  and  the  values  already  found  we  have: 


Conditions 

Fig.  3 

Fig.  4 

Pip.  r. 

Horizontal 
section 

Curvature  neglected 
Curvature  considered 

2875 
6150 

2875 
4685 

2875 
4320 

45-degree 
section 

(   Curvature  neglected 
(   Curvature  considered 

2615 

7475 

2566 

4570 
M< 

2525 
4110 

u-hineru 

So  far  as  the  horizontal  section  is  concerned,  the  frame  in 
Fig.  4  has  an  advantage  of  about  9  per  cent,  and  the  frame 
in  Fig.  5  of  about  16  per  cent  over  the  frame  in  Fig. 
3.     Now,  since  the  breaking  load  for  a  frame  cannot  be  com- 
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Fig.  6.     A  Further  Improvement  in  Punch  Frame  Design 

puted  by  either  method,  it  would  seem,  for  the  particular 
frame  taken  up,  that,  in  so  far  as  the  horizontal  section  is 
concerned,  the  curvature  of  the  frame  might  be  neglected  in 
our  computations,  if  a  proper  limiting  stress  be  chosen.  To 
make  such  a  deduction  on  the  basis  of  the  above  problem  and 
to  extend  it  to  any  punch  frame  would,  however,  be  a  mistake 
since  it  is  evident  from  Formula  (1)  that  the  maximum  in- 
duced stress  in  such  a  member  depends  very  largely  on  the  re- 
lation of  the  radius  of  curvature  to  the  size  and  general  pro- 
portions of  the  section.  The  results  of  the  computations  on 
the  45-degree  sections  very  well  illustrate  this. 

The  computations,  curvature  considered,  show  the  frame  in 
Fig.  3  to  be  considerably  weaker  at  the  45-degree  section  than 
at  the  horizontal  section;  the  computations  neglecting  curva- 
ture show  the  reverse  of  this.  The  tabulation,  curvature  con- 
sidered, shows  the  stress  in  the  45-dogree  section  for  the 
frame  in  Fig.  3  to  be  much  higher  than  that  in  the  hori- 
zontal section,  and  the  stresses  in  the  horizontal  sections  of 
the  frames  in  Figs.  4  and  5  to  be  higher  than  in  the  45-degree 
sections.  On  this  basis  the  frame  in  Fig.  4  has  an  advantage 
of  approximately  37.5  per  cent  and  the  frame  in  Fig.  5  an 
advantage  of  approximately  42  per  cent  over  that  in  Fig.  3. 
Conclusion 

Apparently,  then,  that  there  may  not  be  any  abrupt  changes 
of  stress  in  the  frame,  there  should  not  be  any  abrupt  changes 
of   curvature    in    the    curve   passing   through    the   centers    of 


gravity  of  the  sections.  Furthermore,  the  radius  of  curvature 
at  the  horizontal  section  should  be  as  great  as  possible  and 
the  value  of  the  radius  of  curvature  at  any  other  section  as 
we  pass  forward  should  be  as  little  below  that  at  the  hori- 
zontal as  possible.  The  inner  outline  of  the  throat  should, 
therefore,  be  a  smooth  curve  with  no  abrupt  changes  of  curva- 
ture. The  frames  in  Figs.  4  and  5  suggest  a  way  in  which 
the  above  requirements  may  be  met,  due  account  being  taken 
of  appearance  and  the  general  limitations  of  the  problem,  and 
are  much  to  be  preferred  to  the  frame  in  Fig.  3. 
•     *     • 

THE  SAFEGUARDING  OF  BELTS.  SHAFTS 
AND  PULLEYS 

The  following  concise  rules  have  been  issued  by  a  large 
British  steel  company  with  a  view  to  preventing  accidents  In 
the  company's  mills,  arising  from  moving  belts,  shafts  or  pul- 
leys. The  rules  are  practical  and  concisely  stated,  and  may 
be  of  considerable  value  in  formulating  similar  rules  to  meet 
the  conditions  in  other  plants: 

Belt,  rope,  and  cable  transmission  should  be  arranged,  so 
far  as  possible,  to  be  easily  guarded. 

Pipe  or  angle  railing  placed  18  inches  from  the  pulley  or 
belt  should  be  provided  where  there  is  but  little  danger  of 
persons  getting  caught  by  the  belt. 

"Wire-mesh  or  perforated-plate  casing  should  be  provided 
where  the  location  of  the  belt  is  such  that  persons  are  likely 
to  get  caught  between  the  belt  and  the  pulley. 

Where  the  belt  is  located  in  such  a  position  that,  should 
it  break,  flying  ends  would  strike  passers-by,  it  should  be  en- 
closed by  a  suitable  guard. 

The  width  of  a  belt  should  be  allowed  between  two  pulleys 
or  a  pulley  and  a  hanger  on  shafting  so  as  to  prevent  the 
belt  from  becoming  wedged  and  possibly  pulling  the  line- 
shafting  down. 

Belt  splicing  should  be  made  so  as  to  eliminate  ragged  edges 
or  projections  which  might  catch  employes'  clothing.  End- 
less belts  are  recommended,  especially  for  high-speed  ma- 
chines. 

Belts  should  be  inspected  frequently  and  kept  in  a  con- 
dition to  avoid  accidents.     Tight  belts  should  be  avoided. 

"Wherever  it  is  necessary  to  shift  belts  a  mechanical  de- 
vice should  be  provided. 

"Where  it  is  necessary  to  unship' a  belt,  a  hook  or  belt-perch 
should  be  provided  to  prevent  the  belt  from  resting  on  the 
shaft. 

Shafting  not  over  12  Inches  above  floor  should  be  covered. 

Shafting  over  12  inches  and  not  over  7  feet  above  floor 
should  be  encased  or  railed  off. 

Exposed  ends  of  shafting  should  be  encased  or  otherwise 
guarded. 

Overhead  shafting  which  must  be  oiled  should  be  equipped 
with  a  walk  for  the  oiler,  if  practicable. 

Electrically-driven  shafting  should  be  provided  with  a  safety 
switch,  to  be  used  when  men  are  working  on  it.  This  switch 
should  be  placed  at  the  top  of  the  ladder  or  in  some  place 
where  no  one  will  tamper  with  it. 

Shaft  couplings  should  be  guarded  where  a  safety  coupling 
is  not  used. 

To  prevent  gears  or  pulleys  from  working  off  the  enas  of 
shafting,  shaft  ends  should  project  at  least  the  diameter  of 
the  shaft  beyon:i  the  hub  of  the  gear  or  pulley,  so  that  the 
key  can  be  locked  in  place. 

Hangers  for  shafting  should  be  particularly  strong  and  well 
secured. 

All  projecting  keys  in  shafting,  when  exposed  so  that  a  per- 
son might  get  caught  thereon,  should  be  guarded  or  cut  off. 

"Wherever  possible,  cotter  pins  or  spring  washers  should  be 
provided  to  prevent  nuts  from  working  off  the  ends  of  bolts. 

Set-screws   should   be   guarded,    countersunk,    or    placed    in 
safety  collars  with  flanges  high  enough  so  that  the  set-screw 
head  will  not  project  above  the  flange. 
•     •     • 

The  man  who  works  with  one  eye  on  the  clock  and  the 
other  on  the  boss,  and  who  is  the  first  one  out  of  the  door 
at  night,  is  provided  with  an  automatic  resignation. 
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POWER  REQUIRED  FOR  ROLLING  METAL* 
Twonty-elBht  years  ago  the  writer  was  asked  to  compute 
the  power  required  to  roll  billets  to  rods,  and  also  the  power 
required  to  draw  the  same  rods  to  wire.  It  was  first  neces- 
sary to  assume  a  common  unit  for  comparison.  Ono  base  only 
appeared  rational,  the  power  required  to  cause  a  unit  reduc- 
tion of  a  unit  mass  in  a  unit  time.  The  units  the  writer 
first  adopted  were  a  unit  reduction  of  50  per  cent  or  doubling 
of  the  length;  a  unit  mass  of  one  ton;  and  a  time  unit  of  one 
minute.    This  gave  a  formula 

H.  P.  =  CTD 
where  C  =  constant; 

r  =  tons  worked  per  minute; 

D  =  doublings  or  number  of  times  the  length  has  been 
doubled. 
A  table  of  lengths  and  doublings  was  prepared  correspond- 
ing with  each  successive  per  cent  reduction  from  1  to  99  per 
cent.    The  last  column  of  this  table  was  a  table  of  logarithms 
having  2  for  a  base.    For  example: 

50  per  cent  reduction  =  length  2.00  log  2.00  =  1; 
75  per  cent  reduction  =  length  4.00  log  4.00  =  2;  etc. 
As  is  well  known,  the  logarithms  of  any  base  are  made  by 
multiplying  common  logarithms  by  the  reciprocal  of  the  com- 
mon logarithm  of  the  desired  base,  or,  in  other  words,  by  a 
constant.  Hence,  the  formula  is  more  available  when  common 
logarithms  are  used,  and  it  becomes 

H.  P.  =  CT  log  E 
where 

length  after  rolling 

E  =  elongation  =  • . 

length  before  rolling 

This  simply  changes  our  unit  reduction  from  50  to  90  per 
cent;  90  per  cent  reduction  gives  an  elongation  of  10  to  1,  and 
10  is  the  base  of  our  common  logarithms  which  are  uni- 
versally available.  In  the  above  formula,  0  is  a  constant  when 
other  conditions  are  constant,  but  other  conditions  are  sel- 
dom constant.  Careful  and  extended  dynamometer  tests  of 
cold-rolling  relatively  wide  strips  of  commercially  pure 
aluminum  showed  clearly  that  the  power  required  increased 

-      ':       \D 

somewhat  faster  than  .     —  where 

D  =  roll  diameter, 
t  =  finished  thickness. 
This  changes  the  formula  to 

H.  P.  =  07' log  i?        — . 

Commercially  pure  aluminum  was  chosen  because  its 
malleability  is  perhaps  exceeded  only  by  gold  and  silver,  and 
it  does  not  harden  appreciably  with  continued  rolling.  Aver- 
ages of  repeated  tests  plotted  on  logarithmic  cross-section 
paper  from   the  above   formula  appear   to   indicate   that   the 

I  D 
power    does     increase     almost    directly     as    ^\  —,    between 

\D  \    B 

the  values  ^  —  =  5  and  ,^1  —  =  10.    After  passing  the  latter 

point,  the  power  required   increases   more   rapidly,   until   for 


values 


^7 


15  the  unit  power  required  was  30  to  50  per 


cent  more  than  that  called  for  by  the  formula.  Perhaps  this 
was  partly  due  to  the  hardening  of  the  aluminum  by  the  con- 
tinued rolling,  but  is  not  much  of  It  due  to  the  Increased 
ratio  between  the  arc  of  contact  and  the  thickness  of  the 
metal?  In  other  words,  is  It  not  true  that  more  pressure  per 
unit  area  is  required  to  compress  a  very  thin  sheet  of  metal 
between  two  flat  plates  than  would  be  required  to  compress 
a  much  thicker  sheet?  The  diagram  previously  referred  to, 
for  showing  the  relative  work  required  to  roll  plates  of 
varying  final  thickness  and  percentage  reductions,  also  seemed 
to  indicate  that  from  40  to  60  per  cent  reductions  are  the 
most  economical   in  the  use   of  power;    that  reductions  less 

•  Abstract  of  a   paper  presented   before   the   Engineers'   Society  of  Western 
Pennsylvania,    Pittsburg,    Pa.,    by   Victor   E.    Edwards. 


than  30  per  cent  are  extravagant  in  power  consumption,  due 
p(!rhaps  to  an  excessive  proportion  of  journal  friction;  and 
that  rough  rolls  require  much  more  power  than  smooth  rolls. 
Temperature  is  another  factor  nearly  as  Important  as  roll 
diameter.  Someone  has  covered  this  in  what  appears  to  be 
a  perfectly  logical  way,  by  assuming  that  the  power  varies 
directly  with  the  tensile  strength  of  the  bar  being  rolled. 
Adding  this  makes  the  formula  quite  complete: 


'>'^f 


H.  p  =  CT  log  ;■; 


in  which  8  =  tensile  strength  at  the  rolling  temperature. 

This  formula  clearly  shows  why  a  continuous  sheet  bar  mill 
may  recjuire  more  power  to  deliver  a  bar  Vi  inch  thick  than 
it  does  to  deliver  twice  the  tonnage  at  the  same  speed  of  a 
bar  i/i  inch  thick,  and  only  slightly  warmer.  It  is  interesting 
and  easy  to  remember  that  through  nearly  the  entire  range 
of  rolling  temperatures,  a  reduction  of  400  degrees  F.  practi- 
cally doubles  the  tensile  strength  and  hence  the  power  re- 
quired to  roll.  The  formula  also  shows  why  small  rolls  and 
high  speeds  will  conserve  temperature  and  power. 

At  least  one  more  factor  is  necessary  to  make  the  formula 
complete,  viz.,  the  efficiency  of  the  pass.  Obviously,  the  metal 
can  take  the  speed  of  the  roll  at  one  point  only  in  the  arc 
of  contact.  At  all  other  points  the  metal  must  slip  either 
against  the  face  of  the  roll  or  internally.  As  an  example, 
it  is  well  known  that  a  barrel  hoop  may  deliver  fully  10 
per  cent  faster  than  the  surface  speed  of  the  roll.  This 
slipping,  either  external  or  internal,  requires  and  wastes 
power.     The   smoother  the   roll,   the   less   power  wasted. 

Cold-rolling  is  done  in  oil  and  all  rolls  for  cold  work  are 
ground  as  true  and  smooth  as  possible.  Should  not  the 
same  reason  lead  us  to  grind  with  much  care  all  rolls  for 
hot  work  that  can  be  so  finished?  Less  power  is  required, 
the  rolls  last  longer  and  better  work  is  produced.  The  fore- 
going  applies   to   plain,   flat  passes. 

The  efficiency  of  all  shaped  passes  decreases  as  the  slip- 
ping increases.  This  loss  of  efficiency  is  especially  noted  in 
some  of  the  passes  used  for  rolling  rails,  but  the  benefits 
from  using  such  passes  may  fully  warrant  the  resulting  ex- 
cess roll  wear  and  power.  Light  reductions  have  a  low 
efficiency.  It  may  not  be  easy  to  get  a  formula  that  will 
cover  the  efficiency  of  a  pass,  but  it  should  not  be  over- 
looked in  computing  power  requirements. 
*     *     « 

UNIQUE  POWER  PLANT  FOR  FORD  MOTOR  CO. 

The  Ford  Motor  Co.  has  placed  contracts  for  a  gas  engine- 
electric  power  plant  that  will  be  not  only  one  of  the  largest 
in  the  country,  but  in  rhany  respects  absolutely  unique.  The 
company  has  appropriated  about  a  million  dollars  for  the 
project,  which  will  put  into  effect  plans  that  Henry  Ford  has 
long  had  in  mind  for  utilizing  the  waste  heat  of  the  ordinary 
producer  gas  engine.  Four  6000  H.  P.  Hamilton-Gray  gas 
engines  of  novel  design  will  drive  four  Crocker-Wheeler  3750 
K.W.,  250  volt,  80  R.  P.  M.  engine  type  direct-current  gener- 
ators. A  plan  view  of  each  engine  will  be  similar  to  a 
cross-compound  steam  engine,  with  two  cylinders  in  tandem 
on  each  side.  One  pair  of  cylinders  will  be  operated  by 
producer  gas  and  the  other  by  steam.  The  steam  will  be 
generated  from  the  water  used  in  the  water  jacket  of  the 
gas  engine,  further  heated  by  the  exhaust  gases  and  by 
waste  heat  from  the  producer  gas  plant.  This  water  or 
steam  will  be  used  as  the  feed  water  for  the  boiler  which 
supplies  the  steam  engine  cylinders.  A  heavy  flywheel  will 
equalize  the  characteristics  of  the  gas  and  steam  driven  ele- 
ments of  the  engine.  These  generators  are  designed  for  much 
liigher  efliciency  than  is  ordinarily  found  in  commercial  prac- 
tice. Full  load  efiiciencies  will  be  not  less  than  94%  per  cent. 
By  these  means  and  by  the  utilization  of  energy  usually  lost 
In  waste  heat,  it  is  proposed  to  make  the  new  Ford  power 
plant  the  most  economical  in  the  country  in  respect  to  cost 
of  production  per  kilowatt  hour.  The  armatures  will  be  of 
split  construction  which  is  necessitated  by  clearance  re- 
quirements through  tunnels  and  bridges  in  shipment  from 
Ampere  to  Detroit,  and  the  generators  will  be  flnally  as- 
sembled at  the  Ford  plant. 
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MAKING  SECTIONAL  DIE  PARTS* 


SOME  TOOL-MAKING  METHODS  AND  TOOLS  EMPLOYED  BY  THE  COLUMBUS  DIE.  TOOL  &  MACHINE  CO. 

BY   DOUGLAS  T.   HAMlLTONt 


The  making  of  sectional  dies  for  armature  disks  and  work 
of  a  similar  kind  calls  for  considerable  ingenuity  on  the  part 
of  the  toolmaker  in  devising  means  for  producing  these  parts 
accurately  and  economically.  It  is  necessary,  if  the  best  re- 
sults are  to  be  obtained,  to  secure  a  steel  which  will  not  warp 
or  distort  during  the  hardening  process  so  that  grinding  of 
the  parts  after  hardening  need  not  be  resorted  to.  Should 
the  die  and  punch  sections  warp  or  shrink,  it  adds  greatly 
to  the  difficulty  of  manufacturing  the  parts  and  greatly  in- 
creases the  cost  of  the  tool.  In  many  cases  grinding  of  the 
die  and  punch  sections  is  necessary,  so  that  special  devices 
and  tools  have  been  devised  for  handling  this  work  as  ex- 
peditiously as  possible.  In  the  following  article,  a  number  of 
the  most  interesting  methods  employed  by  the  Columbus  Die, 
Tool  &   Machine  Co.  of  Columbus,  Ohio,  will  be  given.     This 


wp. 

Fig.    1.     Grinding   the   Die   Sections 

company  makes  a  specialty  of  producing  for  various  firms 
punches,  dies,  tools  and  special  equipment,  and  therefore  is  in 
a  position  to  devise  means  for  getting  this  work  out  in  the 
shortest  possible  time. 

Grinding-  the  Die  Sections 
In  order  that  the  die  sections  will  fit  properly  in  place  after 
hardening  and  give  the  required  outside  and  inside  diameters, 
it  is  necessary  to  leave  a  slight  amount  of  excess  stock  on  the 
sides  of  the  sections  that  fit  against  each  other  in  the  die 
holder.  These  sides  are  then  ground  to  the  required  angle 
and  thickness  in  a  special  fixture.  The  toolmaker  figures  out 
the  required  angle  of  the  side  sections  and  also  the  least  or 
greatest    thii-kness.      Tho    typo    of    fixture    iispd    for    grinding 
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Fly,     2,      Grinding    the    Punch    Sections 

these  die  sections  is  shown  in  Fig.  1.  It  consists  of  an  or- 
dinary angle-plate  A  which  is  fastened  to  the  table  of  a 
grinder  of  the  surface  type,  and  against  which  is  held  an- 
other  angle-plate   B   that   can   be   set   around   to   the   desired 


angle  and  carries  the  work  to  be  ground.  The  work  or  die 
section  C  in  this  case  is  held  in  place  by  a  special  toe  clamp, 
and  when  one  side  of  the  section  is  ground  It  is  reversed 
and  the  other  side  is  ground. 

The   sides   of   the   punch   sections   are   ground    in    a   similar 
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Fig.    3.     Special  Chucks   for   holding  Die  and   Punch   Sections 
while    Grinding 

manner  on  the  same  fixture  which,  however,  is  swung  around 
into  the  position  shown  in  Fig.  2.  The  punch  section  A  is 
held  to  the  small  angle-plate  B  as  illustrated,  and  when  one 
side  is  ground  the  section  is  reversed  on  the  angle-plate  and 
the  other  side  finished.  When  the  fixture  has  once  been  set 
up,  however,  all  the  punch  or  die  sections  are  ground  on  one 
side  first.  Then  the  setting  of  the  machine  is  changed  and 
the  other  side  of  all  the  sections  ground.  This  enables  the 
toolmaker  to  turn  out  the  work  much  more  quickly  than  if 


•  For  further  information  on  sectional  punch  and  die  work,  see  "Punch  and 
Die  made  In  Sections."  March,  1013,  and  "Sectional  Punch  and  Die  Con- 
Btrnotlon,"  July,   1913. 

tAssociate   Kdltor  of  Machinbrt. 


Fig.    4.     Assembling    a    Sectional   Armature    Disk    Punch 

he  were  to  reset  the  machine  for  both  sides  of  the  piece,  thus 
finishing  it  complete  without  removing  it  from  the  fixture  to 
put  another  in  its  place. 

Special  Chucks  for  Holding  Die  and  Punch  Sections 
while  Grinding' 
In  Fig.  3  are  shown  two  special  chucks  which  are  used  for 
holding  punch  and  die  sections  while  grinding  the  inside  and 
outside  diameters  and  the  top  and  bottom  faces,  so  that  all  the 
important  machined  surfaces  can  be  finished  at  the  same  set- 
ting. The  special  chuck  for  holding  the  die  section  is  shown 
to  the  right  of  the  illustration.  This,  as  can  be  clearly  seen, 
consists  of  a  cup-shaped  body  A  around  the  periphery  of  which 
are  located  set-screws  B.  These  set-screws  bear  against  the 
backs  of  the  section  and  bind  them  together,  the  beveled  sur- 
faces of  the  punch  section  being  wedged  together  by  the  action 
of  the  set-screws,  and  consequently  held  rigidly  in  place  for 
the  grinding  operation.  The  grinding  is  accomplished  in  a 
cylindrical  grinding  machine,  the  chuck  being  screwed  to  the 
nose  of  the  spindle  in  the  ordinary  manner.  The  outside  sur- 
faces are  ground  tapered  to  an  angle  of  5  degrees  to  enable 
them  to  be  held  in  place  in  the  punch  holder  by  a  retaining 
ring. 
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The  special  chuck  for  holdiiiK  the  die  sections  for  grinding 
Is  shown  to  the  loft  of  the  Illustration.  Here  only  four  die 
sections  V  are  shown  in  place,  simply  to  Indicate  the  manner 
In  which  thoy  arc  held.  The  narrow  portion  of  the  die  sec- 
tion is  a  drive  (it  in  the  slots  of  the  die  holder  and  these 
sections  are  tapped  lightly  into  place  until  the  beveled  sur- 
faces contact.  The  chuck  D  Is  also  held  In  a  cylindrical 
grinder,  being  screwed  to  the  nose  of  the  spindle  as  previ- 
ously mentioned  In  connection  with  the  chuck  for  the  punches. 
This  chuck  enables  the  Inside  and  outside  diameters  of  the 
die  sections  to  be  ground  and  also  the  top  face.  The  lower 
face  is  ground  by  reversing  the  position  of  these  sections  In 
the  chuck,  and  then  holding  them  in  the  manner  in  which  they 
are  held  in  the  illustration. 

Assembllnif  an  Armature  Disk  Punch 
After  the  beveled  sides  of  the  punch  sections  have  been 
ground,  it  is  then  necessary  to  test  these  sections  to  see 
whether  the  correct  inside  and  outside  diameters  have  been 
secured,  and  also  if  the  small  projections  on  the  inner  sur- 
faces of  the  punch  sections  are  properly  located  axially. 
This,  of  course,  proves  whether  the  correct  amount  of  stock 
has  been  ground  from  the  sides  of  the  punch  sections.  The 
fixture  used  for  this  purpose  is  shown  in  Fig.  4  and  consists 
of  a  block  A,  circular  in  shape,  in  which  a  stud  B  is  located. 
This  stud  acts  as  a  means  for  holding  the  gage  C,  which  as 
can  be  seen,  is  cut  out  to  fit  over  the  projections  on  the  punch 
sections  and  is  also  fitted  over  the  stud,  being  centrally  lo- 
cated in  this  manner.  In  this  particular  case,  a  limit  of 
only  0.0005  inch  is  allowed  from  the  center  of  the  plug  to  the 
inside  face  of  the  punch  section.     Also  the  blank  must  be  re- 
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Fig.    6.      Milling    Segments    for    Pole-piece    Punclies 

versible  on  the  punch.  When  it  is  realized  that  these  dimen- 
sions are  governed  entirely  by  the  amount  of  metal  removed 
from  the  sides  of  the  sections,  it  will  be  seen  that  the  grind- 
ing operation  is  one  that  must  be  very  carefully  handled  and 
that  requires  considerable  ingenuity  on  the  part  of  the  tool- 
maker  if  the  parts  are  to  assemble  accurately. 

Milling  Seg-ments  for  Pole- piece  Sectional  Punches 
Fig.  5  shows  how  segments  for  pole-piece  sectional  punches 
are  milled  both  on  their  circular  and  angular  faces.    A  Knight 
milling  and  drilling  machine  is  used  for  this  purpose,  being 


e(iuipped  with  a  circular  milling  attachment  A.  The  section 
n  of  the  pole-piece  punch  to  be  machined  Is  clamped  to  the 
top  face  of  the  circular  milling  attachment  by  clamps  as  Illus- 
trated, and  the  machining  is  accomplished  by  an  end-mill  0 
held  in  the  spindle  of  the  machine.  The  circular  attachment 
is  operated  by  a  bar  D  which  can  bo  located  In  holes  pro- 
vided around  the  periphery  of  the  faceplate.  For  milling  the 
beveled  faces,  the  circular  attachment  Is  clamped  to  prevent 
it  from  rotating  and  the  feed-screw  for  the  table  Is  operated. 
Boring  Sub-press  Die  Guide  Pin  Holes 
After  all  the  various  members  of  the  sectional  punch  and 
die  have  been  completed,  they  are  assembled  in  the  punch  and 


Fig.    6.     Boring    Sub-press    Die    Guide    Pin    Holes 

die  holders  and  then  the  next  operation  is  to  bore  the  holes 
for  the  aligning  pins,  when  the  dies  are  of  the  sub-press  con- 
struction, which  is  the  usual  type  of  construction  adopted  for 
complicated  sectional  punches  and  dies.  The  manner  in 
which  these  guide  pin  holes  are  machined  is  shown  in  Fig.  6. 
The -punch  and  die  holder  are  located  in  the  proper  relation 
to  each  other  and  are  fastened  together  by  through  bolts  as 
illustrated.  Then  these  holders  for  the  sectional  members 
are  located  on  the  table  of  a  milling  machine  and  the  holes 
are  first  drilled  and  then  bored  by  a  boring  tool  held  in  the 
spindle  of  the  machine.  The  two  lower  holes  are  bored  and 
counterbored  first,  the  center  distances,  of  course,  being  lo- 
cated by  the  micrometer  dial  on  the  feed-screw.  Then  the 
table  is  lowered  and  the  top  or  two  remaining  holes  are  bored 
and  counterbored  in  a  similar  manner.  This  method  of  bor- 
ing the  guide  pin  holes  enables  them  to  be  produced  quickly 
and  accurately  with  very  little  difficulty. 

*  *     * 

One  of  the  most  important  iron  mines  in  the  world  is  the 
Loussavaara-Kiirunavaara,  situated  at  Kiruna,  Lapland,  in 
latitude  681/^  degrees  north,  which  is  about  the  same  as  the 
northernmost  boundary  of  Alaska.  The  climate  is  somewhat 
milder  than  in  Alaska,  and  these  mines  are  worked  the  year 
round.  About  1600  men  are  employed.  The  plant  is  oper- 
ated by  steam  power,  the  coal  coming  from  England  and 
Spitzbergen.  The  electrification  of  the  mine  is  in  progress, 
and  this  power  will  be  used  exclusively  as  soon  as  the  new 
power  plant  of  the  Swedish  government,  now  under  con- 
struction at  Porjus  Falls,  is  completed.  The  capacity  of 
this  station  will  be  150,000  H.  P.  to  be  transmitted  at  78,000 
volts  over  a  distance  of  150  miles.  The  ore  is  shipped  from 
Kiruna  to  Narvik  on  the  Norwegian  coast  by  rail,  and  from 
there  by  water  to  Germany,  a  small  percentage  finding  its 
way  to  other  countries.  The  ore  is  magnetite  and  contains 
from  53  to  68 V&  per  cent  iron.  Owing  to  the  comparatively 
large  content  of  phosphorus  it  was  impossible  to  utilize  it 
until  the  Thomas  furnace  was  developed. — Daily  Consular 
Report. 

*  *     * 

At  the  International  and  Colonial  Exhibition  to  be  held  in 
Genoa,  Italy,  beginning  in  March,  there  will  be  an  interesting 
section  devoted  to  showing  methods  of  packing  for  export. 
There  will  be  nine  different  lines  of  goods  exhibited  with  the 
proper  packing  for  each,  one  of  these  lines  being  packing 
required  for  machinery. 
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DRILLING   AND   TAPPING   FIXTURE 

BY  CHRISTIAN  F.  MKTBR* 

'J'lie  drilling  and  tapping  fixture  to  be  described  in  this 
article  was  designed  for  machining  holes  in  the  bed  of  a  tex- 
tile machine.  Fig.  1  shows  a  section  of  the  bed  A;  this  bed  Is 
about  30  feet  long  and  Is  supported  by  legs  B.  After  the  bed 
ha.s  been  machined,  a  number  of  other  parts  are  assembled 
on  it,  the  finished  surface  of  the  bed  being  used  as  a  base  in 
lining  up  the  other  members.  When  the  assembling  has  been 
completed,  a  number  of  holes  a  are  drilled  and  tapped  In  the 
bed  to  receive  guide  pins  C.  These  guide  pins  are  screwed 
into  different  holes  in  the  bed  according  to  the  kind  of  fabric 
that  is  to  be  woven,  and  it  is  very  important  to  have  them 
exactly  perpendicular  to  the  top  surface  of  the  bod  A.  They 
must  also  be  accurately  located  in  relation  to  other  members 
of  the  machine.  These  conditions  make  it  impossible  to  re- 
move the  bed  from  the  machine,  after  it  has  been  assembled, 
In  order  to  drill  the  holes,  and  as  a  result  it  was  necessary  to 
devise  a  fixture  which  would  make  it  feasible  for  the  holes  to 
be  drilled  and  tapped  with  the  bed  in  position.  The  drilling 
was  formerly  done  with  an  electric  drill,  after  which  the  holes 
were  tapped  by  hand.  This  method  required  a  considerable 
amount  of  time  and  the  results  obtained  were  unsatisfactory. 
Great  care  and  a  good   deal  of  skill  had  to  be  exercised   in 


Fig.    I.     Machine  Bed   for    which   the  DriUing  and   Tapping 
Fixture   was   designed 

order  to  get  the  holes  perpendicular  to  the  upper  surface  of 
the  bed. 

In  order  to  eliminate  the  difficulties  experienced  in  machin- 
ing these  holes  by  hand,  the  drilling  and  tapping  fixture 
illustrated  in  Pigs.  2,  3  and  4  was  designed.  It  consists  of  a 
cast-iron  base  D  which  is  made  to  slide  along  the  surface  of 
the  bed  A.  After  the  longitudinal  position  of  the  fixture  has 
been  adjusted  the  fixture  is  held  securely  by  means  of  hex- 
agonal headed  set-screws  and  a  clamping  gib.  It  will  be  seen 
that  this  gib  is  held  in  place  in  the  fixture  by  means  of  the 
cover  E.  The  base  D  supports  an  upper  slide  F  which  is  held 
in  any  desired  position  by  means  of  a  clamping  gib  and  set- 
screws.  Referring  to  the  plan  and  sectional  views  shown  in 
Fig.s.  3  and  4,  it  will  be  seen  that  the  slide  F  has  a  lug  O  at 
its  rear  end.  This  lug  is  tapped  to  receive  an  adjusting  screw 
which  is  held  against  longitudinal  movement  by  means  of 
collars  at  each  side  of  the  end  plate  //. 

It  will  be  seen  that  the  slide  F  carries  a  round  boss  about 
which  the  bushing  I  can  be  revolved.  This  bushing  is  held  in 
any  desired  position  by  means  of  a  set-screw.  The  tool-holder 
K  revolves  about  the  bushing  I  and  is  supported  by  the  flange 
at  its  lower  end.  It  will  be  seen  from  Figs.  2  and  3  that 
the  tool-holder  is  provided  with  three  arms  L,  M  and  N. 
The  centering  arm  L  is  provided  with  a  long  "feeler"  which 
slides  in  a  vertical  bushing  and  can  be  fastened  in  the  desired 
position  by  a  set-screw.  The  drill-arm  M  carries  a  steel  bush- 
ing which  is  provided  with  rack-teeth.  The  bushing  and  rack 
slide  on  the  arm,  the  movement  being  obtained  by  a  pinion 
which  provides  for  feeding  the  drill.  The  pinion  shaft  has  a 
hub  at  its  outer  end  which  is  provided  with  a  hand-lever  T 

•  Address;      Oarflrld    Ave.,    Wyomlsslnj,    P». 


for  operating  the  feed  mechanism.  The  drill  spindle  W  re- 
volves in  the  bushing  and  is  driven  by  a  direct-connected 
motor  It  which  is  mounted  on  a  bracket  at  the  rear  of  the  tool- 
holder.  It  will  be  seen  that  this  motor  transmits  through  a 
pair  of  spur  gears,  the  shaft  k  and  the  bevel  gears  Q.  The 
bracket  S  is  provided  at  the  front  of  the  tool-holder  to  support 
the  shaft  k  and  the  lower  bevel  gear  Q.  The  movement  of  the 
drill  spindle  is  limited  by  a  stop-pin  m  carried  by  the  bushing 
which  slides  in  a  slot 
in  the  arm  M.  The 
weight  of  the  spindle 
is  counterbalanced  by 
a  weight  located  In- 
side the  boss  on  the 
slide  F. 

The  tapping-arm  N 
carries  a  steel  bush- 
ing which  may  be 
held  in  any  desired 
position  by  a  set-screw. 
The  spindle  U,  which 
revolves  in  this  bush- 
ing is  made  with  its 
lower  end  of  the  same 
diameter  as  the  bush- 
ing. This  section  of 
the  spindle  is  separated  from  the  bushing  by  means  of  a 
leather  washer,  and  two  nuts  P  are  used  to  draw  the  spindle 
U  up  against  the  base  of  the  bushing.  It  will  be  seen  that  a 
similar  leather  washer  is  provided  between  the  lower  nut  P 
and  the  top  of  the  bushing.  The  bushing  is  turned  by  hand 
levers  and  when  the  nuts  P  are  tightened,  it  will  be  evident 
that  the  spindle  is  driven  by  the  friction  of  the  leather  wjisher. 
If  the  resistance  of  the  tap  becomes  great  enough  to  over- 
come this  friction,  the  rotation  of  the  spindle  will  be  stopped, 
and  the  friction  is  adjusted  so  that  slippage  will  occur  before 
the  resistance  is  great  enough  to  break  the  tap. 

It  will  be  seen  from  the  sectional  view,  Fig.  4,  that  the  tool- 
holder  K  carries  a  boss  on  the  opposite  side  to  the  arm  M. 
This  boss  is  drilled  to  receive  the  taper  index  pin  Y  which  is 
pressed  inward  by  a  compression  spring.  The  taper  section 
of  the  pin  Y  fits  into  three  corresponding  holes  in  the  bushing 


Fig. 


Front   View    of    the   DriUing   and 
Tapping    Fixture 


Fig.  3.     Plan  View  of  the  Drilling  and  Tapping  Fixture 

7,  these  holes  being  drilled  radially  so  that  their  center  lines 
and  the  center  lines  of  the  arms  L,  M  and  .V  all  intersect  at 
the  center  of  the  bushing.  The  index  holes  in  the  bushing  are 
located  60  degrees  from  each  other,  the  arms  of  the  tool-holder 
being  located  similar  distances  apart.  From  the  preceding  it 
will  be  evident  that  the  three  spindles  of  the  fixture  will  be 
located  at  exactly  the  same  point  over  the  work  when  held  by 
inserting  the  index  pin  into  successive  holes  in  the  bushing  I. 
The  operation  of  this  drilling  and  tapping  fixture  may  be 
briefly  described  as  follows:  The  holes  to  be  drilled  and  tap- 
ped are  first  laid  out  on  the  top  surface  of  the  bed  of  the  ma- 
chine. The  fixture  is  then  mounted  In  position  and  slid  along 
the  bed  to  the  first  group  of  holes.    It  is  fastened  In  this  posi- 
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tlon  by  tightening  the  set-screws  agiiinHl  tlio  nil).  Th(^  feoler- 
arm  L  Is  next  located  by  first  Inserting  tho  Index  pin  V  In  the 
proper  hole;  then  by  revolving  th(>  buHhlng  /  and  UKiiig  the 
adjusting  screw  to  regulate  the  position  of  the  slide  /',  the 
point  of  the  center  punch  Is  brought  Into  coincidence  with  the 
center  of  one  of  the  holes.  Bushing  /  Is  tluMi  fastened  by  light- 
ening the  set-screw.  The  index  pin  is  then  withdrawn  and  tlie 
tool-holder  A'  Is  revolved  through  00  degrees,  wiien  the  Inde.x 
pin  is  forced  into  the  next  hole  in  th(!  bushing  /  by  the  action 
of  the  compression  spring.  This  brings  the  drill  spindle  into 
the  operating  position  so  that  the  hole  can  be  drilled.  As  the 
depth  of  the  hole  Is  governed  by  the  stop-pin  m,  the  operator 
does  not  have  to  waste  any  time  in  gaging.  After  the  hole  has 
been  drilled,  the  fixture  is  again  indexed  to  bring  the  tapping 
spindle  into  the  operating  position,  after  which  the  hole  is 
tapped. 

The  use  of  this  fixture  insures  having  the  drill  and  tap 
held  exactly  perpendicular  to  the  surface  of  the  work  so  that 
an  inexperienced  workman  can  machine  the  holes  more  quickly 
and  accurately  than  a  skilled  mechanic  could  when  the  old 
hand-method  was  used.  Although  this  drilling  and  tapping 
fixture  was  designed  for  the  particular  class  of  work  referred 


BROACHING   ROUND   HOLES 

BY  KAI^PH  H.   LAI'OINTK" 

When  llnislilng  a  hole  by  reaming,  the  cutting  edge  of  each 
reamer  blade;  travels  a  distance  approximately  equal   to  the 


Fig.    1.     Finished    Connecting-rods   broached   as   indicated   in   Fig.   2 

circumference  of  the  hole  multiplied  by  the  number  of  revo- 
lutions or  turns  made  by  the  reamer  in  passing  through  the 
work.     In  the  case  of  a  round  broach,  the  distance  traversed 


LONGITUDINAL   SECTION   THROUGH    FIXTURE 


SECTION   THROUGH    ARM    N 


Fig.    i.     Longitudinal    Cross-sectional   View    of    Drilling    and  Tapping    Fixture  and    Cross-sectional   Views   of   Arms   L   and  N 

to,  the  same  device  could  be  used  to  advantage  on  a  variety  by  any  point  on  the  broach  in  machining  a  hole  is  equal  to 

of  other  classes  of  work.  the   length   of  the  work;    hence,   it  can   easily   be   seen   that 

*     *     *  broaching  is  a  much   faster  operation   than  reaming,   especi- 

As  a  rule,  hard  water  causes  little  or  no  corrosion  in  metal  ally  when  the  broach  has  a  cutting  speed  of  at  least  four  feet 

pipes,  principally  because  of  the  formation  of  protective  coat-  per  minute;  moreover,  the  broach  will  maintain  its  size  for  a 


Fig,   2.     Method   of  broaching  Large  and  Small   Connecting-rod  Ends   simultaneously  on  a  Regular  No.   3  Lapointe  Broacliing  Machine 

longer  period  than  a  solid  reamer,  because  the  finishing  end 
of  the  broach  has  a  number  of  teeth  of  the  same  diameter,  and 
as  these  only  take  very  light  finishing  cuts  they  are  sub- 
jected to  very  little  wear.  Even  an  adjustable  reamer  has  no 
longer  life  than  a  well  made  round  broach. 


ings  upon  the  metal  by  ingredients  in  the  water.  The  car- 
bonic acid  and  atmospheric  oxygen  in  soft  waters  cause  cor- 
rosion. Investigations  made  by  the  Department  of  Water 
Supply,  New  York  City,  indicate  that  the  addition  of  lime  or 
soda  to  soft  water  forms  coatings  on  the  inside  of  the  pipes 
so  that  corrosion  may  be  practically  negligible. 


Superintendent,   Lapointe   Machine  Tool  Co.,   Hudson,   Mass. 
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Slachhiery 


Fig.    3.     Broaches    used 

It  has  been  demonstrated  that  the  broaching  of  hard 
chrome-nickel  steel,  such  as  is  used  in  automobile  work,  is  a 
much  cheaper  process  than  reaming.  A  typical  job  is  shown 
In    Fig.    2,    which    illustrates    two    connecting-rods    and    their 


Fig.    4.       Examples  of  Work  machined  by  broaching 

broaching  fixture.  The  small  end  of  one  rod  and  the  large 
end  of  the  other  are  broached  simultaneously  on  a  regular 
No.  3  Lapointe  broaching  machine.  In  this  way,  one  complete 
rod  is  finished  for  every  stroke  of  the  machine.     The  fixture 


for    Connecting-rods 

is  not  absolutely  necessary  but  adds  considerably  to  the  pro- 
duction. These  connecting-rods  are  first  drilled  to  the  size 
of  the  broach  shank  or  to  a  diameter  of  from  0.015  to  0.018 
inch  under  the  required  size.  They  are  then  finished  by 
broaching,  thus  eliminating  both  machine  and  hand  ream- 
ing. After  the  rods  have  been  broached,  the  large  end  is 
split  and  the  lining  bushing  for  the  large  end  is  inserted. 
The  bushing  for  the  small  end  is  pressed  into  the  rod.  These 
bearings  or  bushings  are  then  broached,  and  the  finish  ob- 
tained can  only  be  duplicated  by  scraping,  although  broach- 
ing is,  of  course,  much  cheaper,  and  the  metal  is  compressed 
somewhat,  thus  giving  the  bearing  a  hard,  glazed  surface 
that  resists  wear.  A  number  of  finished  connecting-rods  are 
shown  in  Fig.  1. 

The  broach  illustrated  at  A  in  Fig.  3  is  used  for  broach- 
ing the  hole  in  the  large  end  of  the  rod,  whereas  the  smaller 
broach  B  is  for  finishing  the  bushing.  The  plain  round  sec- 
tions seen  on  these  broaches  are  for  the  purpose  of  keeping 
the  broach  from  "running"  or  "crawling,"  as  it  is  essential 
that  the  center-to-center  distance  of  these  rods  be  kept  fairly 
accurate.  By  introducing  plain  blanks  or  sections  between 
the  teeth,  as  shown,  the  broach  is  kept  properly  aligned  with 
the  hole  because  there  is  always  some  portion  of  the  blank 
section  in  the  work  while  some  of  the  teeth  are  cutting. 

When  using  a  broach,  it  is  passed  through  the  work  and  is 
fastened  to  the  draw-head  of  the  machine  by  a  cotter-key 
which  passes  through  the  slotted  end  in  the  usual  way.  Only 
such  clamping  as  is  necessary  to  support  the  work  is  re- 
quired, as  the  blank  sections  on  the  broach  will  hold  the  part 
in  alignment.  When  using  these  broaches  in  cast  iron,  a  soap 
cutting  compound  is  used,  as  this  gives  the  broached  surface 
a  highly  polished  finish.  For  chrome-nickel  steel,  a  good 
grade  of  cutting  oil  will  give  satisfactory  results.  On  some 
work,  no  drilling  whatever  is  done  prior  to  broaching,  and 
very  often  only  one  broach  is  used,  but  if  the  work  is  longer 
than,  say,  two  inches,  a  roughing  broach  usually  precedes  the 
finishing  broach.  Of  course,  broaching  from  the  rough  can 
only  be  done  when  the  broaching  operation  comes  first,  as 
otherwise  the  broach  would  follow  the  rough  hole  and,  conse- 
quently, the  finished  hole  would  be  out  of  true  with  any 
other  surfaces  which  might  be  machined  afterward. 


ALLOW  0.025  FOR  GRINDING 
GRIND  AFTER  HARDENING 
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K5fYX''*J^-t*xW't*xW'l  Ju-JJ'land  grind  face  and  land 


l^^]l 


9-V4 


Fig.    5.     Broaches  used   for  Farts  Illustrated  in   Fig.    4 
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The  part  shown  at  A  In  FIk-  4  Is  another  cxaniph;  of  work 
on  whic'li  broachiiiK  saved  considerable  time.  This  is  a  steer- 
iuK  pivot  I'or  the  front  axle  of  an  automobile.  The  hole  Is  5% 
Inches  long  and  1  Inch  In  diameter.  These  pivots,  at  one  time, 
wore  machined  by  first  drilling  the  holes  with  two  drills  of 
different  diameters  which  were  followed  by  a  rose  reamer  and 
a  machine  reamer,  but  oven  with  these  four  operations,  the 
hole  was  not  finished  straight  and  a  hand  reamer  had  to  be 
used  to  secure  satisfactory  results. 

Prior  to  the  broaching  operation,  the  pieces  are  roughly 
drilled  1/32  inch  under  size  and  then  they  are  broached.  The 
result  is  that  the  work  does  not  need  hand  reaming  and  is 
produced  cheaper  and  with  a  better  finish  than  could  be  ob- 
tained by  hand  reaming.  In  this  case,  the  broaching  was  done 
before  any  of  the  other  machining  operations.  The  material 
is  chrome-nickel  steel.  The  broach  used  for  this  work  is 
shown  at  A  in  Fig.  5. 

The  example  of  work  shown  at  B  in  Pig.  4  is  another  auto- 
mobile part  that  is  made  of  vanadium  steel.  The  average 
production  of  these  parts  by  broaching  was  sixty  per  hour, 
and  one  broach  machined  as  many  as  7685  pieces  before  it  was 
worn  too  much  for  standard  work.  The  dimensions  of  the 
broach  used  are  given  at  B  in  Fig.  5. 
*     *     * 

CENTRIFUGAL  FORCE   ON   AUTOMOBILE 
TIRES* 

At  first  glance  it  would  seem  that  every  element  going  to 
make  up  the  running  gear  of  the  modern  automobile  is  bal- 
anced to  such  a  nicety  that  any  speed  attainable  under  normal 
conditions  would  hardly  be  sufficient  to  necessitate  serious 
consideration  being  given  to  any  small,  unbalanced  weight. 
However,  it  has  been  demonstrated  that  even  such  a  small 
weight  as  the  tire  valve  is  subjected  to  sufficient  centrifugal 
force  at  high  speeds,  especially  in  racing  cars,  to  warrant 
the  placing  of  an  equal  weight  on  the  opposite  side  of  the 
wheel  to  overcome  the  energy  developed  by  the  rapid  motion 
of  the  unbalanced  valve. 

The  valves,  including  their  caps,  vary  in  weight  for  the  dif- 
ferent sized  cars  on  which  they  are  used  from  SM;  to  syo 
ounces,  and  these  weights  seem  insignificant  when  compared 
with  the  weight  of  a  wheel  and  rim.  But  when  the  wheel 
is  revolved  at  several  hundred  revolutions  per  minute  a  con- 
siderable centrifugal  force  is  exerted,  acting  at  any  point  in 
its  travel  radially  away  from  the  center  of  the  wheel.  It  is 
intended  to  show  here  the  tremendous  forces  that  are  de- 
veloped at  different  speeds  if  the  valves  are  not  counter- 
balanced by  weights  on  the  opposite  sides  of  the  wheels. 

The  velocity  V  in  feet  per  second  of  any  particle  of  matter 
moving  in  a  circular  path  with  a  constant  radius,  is  repre- 
sented by  the  product  of  the  circumference  and  the  number 
of  revolutions  per  second.  Now  the  centrifugal  force  of  the 
same  particle  is  the  product  of  the  weight  and  the  square  of 
the  velocity,  divided  by  the  product  of  the  radius  and  the 
force  of  gravity,  which  is  32.16  feet  per  second.  Then  sub- 
stituting the  value  of  V  in  this  second  formula,  we  derive 
the  equation,  G  =  0.00034  WRN^  pounds,  where  W  is  the 
weight  of  the  body,  R  the  radius  of  action,  N  the  revolutions 
per  minute  and  C  the  centrifugal  force. 

For  the  purpose  of  demonstrating  by  means  of  this 
formula,  the  necessity  of  balancing  the  wheels  on  high-speed 
cars,  values  will  be  assumed  to  correspond  as  nearly  as  pos- 
sible to  actual  practice.  Let  the  distance  from  the  center  of 
the  wheel  to  the  center  of  gravity  of  the  valve  be  15  inches; 
the  weight  of  the  valve  and  cap,  1^2  ounces  or  0.468  pound; 
and  the  diameter  of  the  tire,  36  inches.  Cars  which  will  not 
attain  a  speed  of  60  miles  per  hour  are  unusual,  and  it  is 
an  everyday  occurrence  for  racers  to  maintain  a  speed  of  75 
or  80  miles  per  hour  throughout  a  long  contest  or  trial  run. 
As  a  speed  that  is  not  at  all  unusual,  let  us  assume  70  miles 
per  hour  for  the  first  example.  This  is  equivalent  to  6160 
feet  per  minute,  and  in  traveling  at  this  speed  a  wheel  with 
a  36-inch  tire  will  make  654  revolutions  per  minute.  Substi- 
tuting these  values  in  the  above  equation  we  get: 

•  From    au    article   by    C.    E.    Palmer    in    the    "Scientific    American.*' 


U  --  0.00034  X  0.408  X  1.25  X  654  X  654  ^  85.1  pounds. 

In  other  words,  a  7'4-ounce  valve  on  a  :i6-inch  wheel 
traveling  at  70  miles  per  hour  will  exert  a  lifting  force  of  over 
85  pounds  when  the  valve  reaches  the  top  of  the  wheel.  In 
case  both  valves  of  either  pair  of  wheels  are  in  the  same 
rclativ(!  position  with  regard  to  the  axle,  they  will  exert  a 
combined  lifting  force  of  170.2  pounds,  and  if  they  are  oppoalte 
each  other  there  will  be  a  seesawing  force  acting  on  the  car. 
Considering  that  there  are  four  of  these  valves  it  is  easily 
seen  that  they  will  exert  forces  in  various  and  constantly 
changing  directions  as  the  wheels  shift  their  relative  positions, 
in  rounding  turns  in  the  road. 

Since  the  centrifugal  force  varies  as  the  square  of  the 
speed  it  requires  only  a  slight  increase  in  the  speed  to  make 
a  large  increase  in  the  force  exerted.  For  instance,  if  the 
car  travels  at  75  miles  per  hour  the  force  is  increased  to  97.5 
pounds,  and  at  80  miles,  which  is  frequently  attained,  the 
force  on  each  valve  will  be  111.3  pounds,  while  at  only  40 
miles  the  force  is  28  pounds.  In  a  car  going  at  the  fastest 
rate  of  speed  yet  attained  by  man,  142  miles  per  hour,  the 
force  exerted  by  the  valve  is  nearly  400  pounds. 

Considering  these  almost  neglected  forces  it  is  easily  seen 
that  some  cognizance  of  them  should  be  taken  the  same  as 
is  done  in  designing  balanced  wheels  of  stationary  machinery. 
That  racing  drivers  are  coming  to  realize  what  these  ne- 
glected forces  might  mean  in  case  of  an  accident  and  loss  of 
control  of  the  car,  is  shown  by  the  fact  that  a  famous  English 
driver  has  equipped  each  of  his  tires  with  two  valves  instead 
of  one,  the  valves  being  placed  on  opposite  sides  of  the  tirea 
in  order  to  provide  a  perfect  balance.  It  is  said  that  the  car 
will  run  at  80  miles  per  hour  and  hold  the  road  remarkably 
well,  where  before  it  skidded  badly  at  high  speeds  and  waa 
very  difficult  to  control.  Many  American  drivers  also  bal- 
ance their  valves  by  placing  metal  weights  on  the  rim  or 
felloes  of  the  wheels  opposite  the  valves. 
*     *     * 

MOVING  PICTURES  OF  AUTOMOBILE 
BUILDING 

The  Ford  Motor  Co.  of  Detroit,  Mich.,  has  just  finished  and 
equipped  a  complete  department  for  taking  motion  pictures 
in  its  plant  showing  how  Ford  cars  are  made.  A  portion  of 
the  basement  under  the  main  office  building  has  been  fitted 
up  as  a  studio  and  demonstrating  room.  Tlie  equipment  is 
complete  in  every  detail,  and  contains  in  addition  to  the  regu- 
lar photographic  equipment  a  motion  picture  machine  whicli 
is  used  for  demonstrating  to  dealers  and  others  interested. 
The  films  are  made  here  and  will  be  sent  around  to  the  princi- 
pal cities  both  in  this  and  foreign  countries  for  exhibition 
in  regular  motion  picture  theaters.  This  is  the  first  attempt 
that  has  been  made  by  automobile  manufacturers  to  exhibit 
their  product  in  this  manner  before  the  general  public,  and 
it  is  reasonable  to  assume  that  it  will  create  an  unusual  in- 
terest in  the  already  popular  Ford  car. 

The  object  of  the  company  in  establishing  this  department 
was  to  interest  dealers  and  prospective  purchasers.  When 
a  group  of  Ford  dealers  visit  the  Detroit  office  they  are 
shown  through  the  plant,  taken  out  and  photographed  in  a 
group  outside  the  office  building,  and  then  are  given  a 
luncheon,  after  which  the  motion  pictures  of  manufacturing 
Ford  cars  are  shown.  This  entertainment  lasts  the  greater 
part  of  the  afternoon,  and  in  the  evening  the  party  is  treated 
to  a  banquet. 

Duplicates  of  the  films  showing  the  processes  of  automobile 
manufacture  are  made  from  the  original  films  and  are  sent 
to  the  principal  cities  and  exhibited  in  regular  motion  pic- 
ture theaters.  After  they  have  gone  the  rounds,  they  are 
turned  over  to  district  dealers  and  shown  from  time  to  time 
as  occasion  requires. 

*     •     • 

The  use  of  natural  gas  as  fuel  in  steam  boilers  is  very  waste- 
ful, as  it  will  take  from  four  to  five  times  the  volume  of  gas 
per  horsepower-hour  to  produce  power  through  the  medium 
of  steam  as  it  would  if  the  same  power  were  developed  in  a 
gas  engine. 
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ONE-PIECE  ARMATURE  DISK   TOOLS 

Having  read  the  interesting  article  in  the  January  number 
of  MAciiiiNEKY,  on  "One-piece  Armature  Disk  Tools,"  1  can 
hardly  understand  liow  good  results  can  be  expected  from 
these  dies.  After  twenty  years'  experience  in  designing  and 
constructing  tools  of  this  kind,  I  fail  to  see  how  it  is  pos- 
sible to  punch  perfect  blanks  concentric  and  free  from  burrs 
with  blanking  or  follow  dies.  I  would  prefer  the  compound 
sub-press  construction,  as  this  method  keeps  the  upper  and 
lower  dies  in  perfect  alignment,  and  saves  a  great  deal  of  time 
in  setting  up  the  die.  We  make  the  lower  or  blanking  die  of 
one  solid  piece  of  "Ketos"  steel  (we  also  use  "Intra"  oil- 
hardening  non-shrinking  steel),  machine  to  the  required  sizes 
and  mount  the  die  on  the  faceplate  of  the  lathe  to  be  bored 
(not  drilled)  to  size.  The  device  for  mounting  the  die  con- 
sists of  a  double  plate  with  studs,  and  pawl  to  index  for  the 
required  spacing.  We  also  bore  the  holes  for  the  oblong  slots 
in  the  shedder  and  punch  pad,  with  the  same  setting  of  the 
mounting  device. 

The  prongs  or  individual  punches  for  the  upper  die  we 
make  separately  and  mill  them  to  the  desired  shape  with 
forming  cutters.  This  method  enables  us  to  replace  a  punch 
that  breaks  or  distorts  in  hardening.  Using  a  shedder  that 
fits  these  punches  nicely,  not  only  sheds  the  punchings,  but 
also  supports  and  keeps  the  punches  from  springing.  In 
shedding  blanks  in  this  manner  one  can  leave  the  holes  In 
the  lower  die  straight  without  any  clearance,  whereas  the 
method  described  in  the  article  referred  to  requires  some 
clearance  to  allow  the  punchings  to  drop  through  the  die, 
which  roughs  up  the  holes  to  some  extent.  The  holes  in  the 
die  also  become  larger  as  the  die  is  ground  down;  conse- 
quently the  punchings  will  have  heavier  burrs.  The  pilot  pins 
on  follow-type  dies  that  are  depended  upon  to  locate  the  stock 
cannot  do  so  exactly,  since  they  are  made  smaller  than  the 
piercing  punches  in  order  to  prevent  them   from  pulling  the 


Fig.    1.      A    Sene 


ot    AiiiiaLum    and    Field    Disks    assembled — 
Note    Perfect    Alignment 


blank  out  of  the  die;  nor  is  the  operator  sure  that  the  pilot 
pin  enters  the  hole  pierced  centrally,  so  that  it  does  not  crowd 
the  strip  and  thereby  punch  an  imperfect  blank.  We  are 
using  black  electrical  sheet  iron  0.015  to  0  019  inch  thick, 
and  make  our  punches  0.001  inch  smaller  than  the  dies  for 
this  thickness  of  stock,  which  gives  good  results.  We  make 
about  fifty  different  sizes  and  styles  of  these,  1V4  Inch  to  14Vi 
inches.  P.  J    Mc. 

[The  chief  advantage  to  be  gained  from  making  punches 
and  dies  from  one  piece  of  steel  in  preference  to  segments  Is 
the  cheapness  of  construction.  The  method  described  in  the 
foregoing  criticism  is  the  conventional  one  of  making  arma- 
tur*'  disk  tools  and  contains  nothing  of  unusual  interest.  The 
sectional  sub-press  type  of  arniatnro  pniichcs  and  dies  is  not 
only  difficult  to  make  but  i.':  also  extremely  ('xpensi\e  M 
was  for  this  reason  that  the  Robbins  &  Myers  Co  leoided  to 
make  its  dies  from  one  piece  of  steel  and  of  the  coMiponn'l 
follow  type.  If  this  type  of  die  is  properly  made  and  the 
press  operator  exercises  the  necessary  care  in  setting  up  and 
operating,  it  is  possible  to  produce  blanks  that  an-  i-.inrontric 


and  free  from  burrs.  Fig.  1  shows  this  to  good  advantage. 
The  series  of  field  disks  which  have  been  clamped  together 
look  like  one  solid  piece  so  exactly  do  the  various  Kegments 
conform  to  each  other.  By  allowing  only  a  small  amount  of 
clearance  on  the  side  of  the  die,  it  is  possible  to  produce  good 
clean  disks  until  the  dies  arc  practically  worn  out. 

As  regards  the  tool  making  methods  criticized  In  the  above 
article,  it  is  just  as  ea.sy  to  machine  a  die  In  the  milling 
machine  as  it  is  in  the  lathe,  and,  In  fact,  the  milling  machine 
is  preferable  if  an  accurate  indexing  head  Is  obtainable.  In 
the  lathe  it  is  necessary  for  the  die  to  be  trued  up  by  means 
of  an  indicator  which,  of  course,  is  only  located  by  moana  of 
previously  made  prick-punch  marks.  Consctquently,  any  In- 
accuracy in  laying  out  will  not  he  rectified  in  setting  it  up  in 


Compound   Punchings  possible  with   the  Solid  Type  of 
Armature    Disk    Tools 

the  machine  to  bore  the  holes.  The  Robbins  &  Myers  Co. 
has  been  using  the  solid  type  of  armature  punches  and  dies 
for  two  and  one-half  years,  and  in  that  time  has  only  had  to 
repair  two  punches  due  to  breakage  of  the  prongs.  In  both 
cases  repair  pieces  were  set  in  with  good  results. 

Another  phase  of  the  solid  type  of  punch  and  die  that  is 
interesting  is  the  production.  This  is  considered  to  be  greater 
than  can  be  obtained  with  the  combination  sub-press  type. 
With  the  solid  type  it  is  possible  to  get  an  armature  or  field 
disk,  as  shown  in  Fig.  2,  at  every  stroke  of  the  press  an  i 
also  to  start  the  operation  on  another  olank.  This  is  impo 
sible  in  the  sub-press  type  because  of  the  sectional  type  ot 
construction  used,  and  the  prohibitive  first  cost.  The  solid 
type  of  armature  disk  tools  is  a  good  example  of  the  advances 
made  in  the  toolmaking  art. — Editor.] 


POSSIBILITIES   OF  RUSSIAN   TRADE 

The  writer  would  like  to  add  a  few  words  to  the  item  on 
page  379,  engineering  edition,  of  the  January  number  of 
Maciii.nf.ry,  concerning  Russian  export  trade.  It  should  be 
realized  that,  at  the  present  time,  Russia  is  recuperating  from 
the  effects  of  the  Japanese  war,  and  that  great  opportunities 
for  American  trade  lie  in  the  fact  that  this  great  country  Is 
keenly  desirous  of  catching  up  with  the  progress  of  the 
rest  of  the  world.  To  begin  with,  there  are  great  expendi- 
tures for  military  purposes  offering  opportunities  for  trade. 
The  government  is,  at  the  present  time,  building  eleven 
large  warships  and  twenty  smaller  ones.  The  army  is  very 
active  in  the  development  of  aeroplanes  and  other  military 
devices. 

Russia  is  not  so  extremely  backward  a  country  as  many 
would  make  us  believe.  There  are  thousands  of  Investors 
and  merchants  familiar  with  developments  in  mechanical 
and  other  trades  in  other  countries  who  are  willing  to  take 
steps  to  develop  the  resources  of  their  own  country,  but  It 
Is  necessary  that  American  manufacturers  reach  these 
people  directly,  as  they  do  not  yet  seem  to  have  the  neces- 
sary push  to  take  the  Initiative  themselves.  Advertising 
and  direct  methods  for  obtaining  trade  arc  necessary.  Very 
t'l-w  people  seem  to  realize  the  rewards  that  may  be  waiting 
for  the  pioneers  of  American  Industries  who  enter  Russia. 
Tlip  only  serious  competition  that  can  be  encountered  Is  from 
f.emiany       Sweden    can    hardly    compete    with    the    United 
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Stiiti's  on  (lie  Uiisulaii  iiiarkrl  on  mroiinl  of  its  limited  niiiii 
ber  of  products* 

As  nn  oxainplc  of  the  undcvcloix'd  state  of  Unssla  an<l  the 
possibilities  lor  further  development  nilKlit  bo  mentioned  the 
fnet  that  there  are  only  120,000  miles  of  telegraph  and  :!18,r)00 
miles  of  telcphono  lines,  these  having  been  mostly  con- 
structed by  HelRian  and  Sw(Hllsh  ontcrprlsos.  The  opportuni- 
ties offered  by  this  field  alone  arc  enormous.  Russian 
water  powers  are  also  practically  undeveloped,  and  there  are 
great  possibilities  for  turbines  and  electrical  machinery. 
American  agricultural  machinery  Is  used  mostly  on  th(! 
larger  estates  at  the  present  time,  while  the  middle-class 
farmers  hardly  know  of  the  existence  of  this  class  of  imple- 
ments. In  addition,  there  are  great  possibilities  for  ma- 
chinery for  flour  mills,  beet  sugar  refineries,  distilleries, 
breweries,  and  for  the  tobacco  trade. 

Several  far-seeing  concerns  reached  out  early  for  the 
Russian  market  and  profited  thereby.  As  an  example  may  be 
mentioned  typewriters,  small  arms,  and  sewing  machines. 
These  have  created  a  fine  reputation  for  American  products, 
and  some  firms,  in  fact,  have  had  so  large  an  amount  of  busi- 
ness that  they  have  built  factories  in  Russia. 

It  is,  indeed,  difficult  to  state  all  the  possibilities  that  exist 
in  Russia  for  the  wide-awake  American  exporter.  The  writer 
can  only  say  that  if  anyone  has  a  product  that  has  been  suc- 
cessful in  this  country,  he  should  go  to  Russia  and  try  to  find 
the  same  success  there;  also,  now  is  the  time! 

L.  J.  W. 


JUDGING   MEASUREMENTS  BY  "DRAG" 
OF  CALIPERS 

It  is  evident  that  calipers  set  to  10  inches  will  not  pass 
over  a  piece  having  a  diameter  of  10.010  inches  without 
springing.  That  the  distance  CD  in  Fig.  1,  which  repre- 
sents the  "drag"  of  the  calipers,  depends  upon  the  relation 
between  the  diameter  of  the  work  and  the  caliper  setting,  is 
equally  self-evident.  Probably  most  men  who  use  lathes, 
especially  when  turning  quite  large  worli,  sometimes  rely  on 


Figs.    1  and  2.     Diagrams  iUustrating  how  Allowances  are  judged 
by  Brag  of  Calipers  across  Surface  of  Work 

the  drag  of  the  calipers  to  show  how  much  metal  remains  to 
be  removed,  and  many  veterans  in  the  trade  remember  when 
allowances  for  press  fits,  etc.,  were  made  in  this  way,  before 
the  day  of  micrometers  and  vernier  calipers. 

I  remember  a  man  who  was  turning  a  part,  the  finished 
diameter  of  which  was  to  be  20  inches.    He  roughed  it  down 

•  Swedish  competition  is,  perhaps,  not  to  be  so  lightly  disposed  of. 
Sweden  has  made  complete  installations  of  telephone  systems  in  a  great 
number  of  the  larger  Russian  cities  in  competition  with  the  leading  manu- 
facturers both  of  Germany  and  the  United  States,  and  even  nearer  home  it 
has  offered  United  States  formidable  proof  of  its  competitive  qualities,  in 
that  a  Swedish  concern  installed  the  complete  telephone  system  in  Mexico 
City  in  competition  with  manufacturers  in  the  United  States.  Sweden,  at  the 
present  time,  and  for  a  great  many  years  back,  has  supplied  Russia  with 
most  of  the  heavy  wood -working  machinery,  such  as  saw  mills,  etc.  used 
in  that  country,  and  many  Swedish  concerns  are  now  establishing  branch 
factories  in  Russia  in  order  to  overcome  the  difficulties  caused  by  the 
Russian  tariff.  The  only  app.irent  reason  why  the  Swedish  competition 
might  not,  in  the  long  run,  be  of  importance  would  be  because  of  the  size  of 
the  country,  it  being  too  small  in  population  to  be  able  to  supply  the  de- 
mands of  a  constantly  Increasing  Russian  market.  The  Swedes,  however, 
are  wide  awake  to  the  great  opportunities  in  Russia,  which  many  American 
exporters  are  not. 


until  tli<'  ciillpers  draggc'd  about  '/l  Inch;  then  setting  the 
tool  In  0.005  inch,  started  the  finishing  chip  in  Horcno  con- 
lldenco  tliat  all  was  well.  When  the  forijman,  (ixasporated  by 
tli(!  spoiling  of  a  somewhat  valuable  piece,  had  concluded  a 
full  and  free  expression  of  his  sentiments,  the  lathe  hand 
<l noted  in  his  own  defence  what  ho  believed  to  be  a  fact  indis- 
putable as  the  laws  of  gravitation.  "Everyone  knows,  Mr.  A., 
that  the  drag  Is  always  twcuity  times  the  oversize."  As  in  this 
case  the  drag  corresponding  to  0.010  inch  oversize  is  not  14 

DKAO  OF  OALIPBBS  FOB  DIPPBRBNT  DIAMETERS 


Caliper 
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0.693 
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inch,  but  about  I14  inch,  his  statement  failed  to  meet  with 
enthusiastic  approval. 
It  is  easy  to  compute  the  distance  CD  for  any  given  case. 

AC 
Referring  to  Fig.  2,  =  cos  a,  and  CD  =  2  AC  sin  a.     In 

AB 
the  instance  cited,  where  the  calipers  were  set  to  20  inches, 
if  the  job  were  20.010  inches, 

20 

=  cos  1  degree  48  minutes,  and 

20.010 
2  X  20  inches  X  sin  1  degree  48  minutes  =  1.256  inch. 
New  London,  N.  H.  Guy  H.  Gabdnee 


REMOVING  A  DENT  FROM  A  COPPER 
FLOAT-A   QUESTION 

This  contribution  is  submitted  in  the  hope  that  some  of 
the  readers  of  Machinery  may  have  had  a  similar  experience 
and  can  give  some  information  on  the  subject.  Some  years 
ago  the  writer  had  charge  of  a  tool-room,  and  almost  any 
old  job  was  likely  to  come  in.  The  foreman  in  charge  (a 
very  fine  mechanic  himself)  brought  in  a  copper  float  one 
morning.  The  float  was  about  5  inches  in  diameter  and  the 
sheet  copper  was  brazed  at  about  the  middle.  It  was  from 
the  dial  water  gage  of  a  steamboat  and  had  a  dent  in  it 
about  ly^  inch  diameter  and  %  inch  deep.  There  were  no 
openings  in  the  piece  and  the  tricli  was  to  take  out  this  de- 
pression without  drilling  the  hub  or  taking  the  float  apart 
where  the  two  halves  were  joined. 

There  was  not  time  enough  to  send  for  a  new  float,  as  the 
boat  was  due  to  sail  before  a  new  one  could  be  obtained.  I 
was  given  no  information  as  to  how  the  work  should  be  done 
and,  in  fact,  considered  that  a  joke  was  being  played  on  me. 
The  float  was  thrown  on  the  bench  and  I  had  forgotten  about 
it  until  the  foreman  finally  called  for  it;  then  I  realized  that 
he  was  not  joking.  "Well,  we  held  a  consultation  but  arrived 
at  no  solution  and  the  foreman  left  me  to  figure  it  out.  Here 
is  the  result. 

The  float  was  covered  with  a  coating  of  lime  about  1/32 
inch  thick,  deposited  from  the  feed  water,  and  I  picked  up  a 
small  hammer  that  was  used  for  laying  out  work  and  started 
to  crack  off  the  scale  by  way  of  amusement.  This  had  not 
continued  long  before  I  imagined  that  the  depression  was 
smaller  than  when  I  started.  Then  I  began  to  peen  system- 
atically around  the  depression,  and  lo  and  behold  the  dent 
was  actually  disappearing  and  in  a  short  time  was  completely 
removed. 

Mr.  Foreman  was  very  much  surprised  when  the  job  was 
handed  to  him,  and  as  he  had  said  that  "it  was  up  to  me"  and 
I  could  worry  about  it,  I  made  him  guess  a  long  time  before 
I  finally  told  him  how  the  job  was  done.     Now,  I  should  like 
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to  have  some  of  the  readers  of  Machinery  explain   through 
what  process  the  dent  In  this  float  straightened  out. 

Dubiiquc,  Iowa.  E.  J.  Buchet 


ANGLES  OF  ANGLE-BEAM  SHEAR  BLADES 

J.  D.  Y.'s  liKiiiiry  in  November  M.\ciiineky  concerning 
angles  of  anp;l<'-beam  shear  blades  calls  to  mind  my  experi- 
ence in  this  line  of  work.  Having  described  this  in  a  con- 
temporary some  time  ago,  I  will 
not  go  into  much  detail ;  how- 
ever, I  will  say  that  by  increas- 
ing the  included  angle  of  the 
upper  or  cutting  blade  to  about 
110  degrees  and  retaining  the 
angle  of  90  degrees  at  the  bot- 
tom, very  satisfactory  results 
will  be  obtained.  The  reason  for 
this  is  that  the  cutting  is  done 
gradually,  beginning  at  the  outer 
flanges  of  the  angle,  thus  making 
it  easier  on  punch,  die  and  punch 
press.  A  further  suggestion 
would  be  to  do  the  cutting  in 
the  center  A  of  two  dies,  as 
shown  in  the  illustration,  using 
a  blade  of  a  thickness  depending 
on  the  weight  and  thickness  of 
the  angle  to  be  sheared.  This 
form  of  shear  is  excellent  for  this  class  of  work  and  gives 
a  very  small  amount  of  distortion  in  the  angle. 
New  Haven,  Conn.  J-  M.  Henby 


Angle   for   Angle  Beam 
Shear  Blades 


HANDLE  FOR  CROSS-SLIDE  OF  TURRET 
LATHES 

A  very  convenient  handle  for  the  cross-slide  of  a  turret 
lathe  or  screw  machine  handling  bar  work  is  Illustrated  here- 
with. This  handle  is  adjustable,  and  is  therefore  superior 
to  the  one  sent  with  the  machine,  which  is  not  adjustable.  As 
the  illustration  shows,  it  is  provided  with  clutch  teeth  so  that 
by  simply  lifting  it  out  of  engagement  the  handle  can  be 
swung  to  any  position.  When  two  cross-slides  are  being  used, 
the  adjustable  handle  has  a  great  advantage  over  the  solid 


Handle   for   Cross-slides  having  Adjustment  to   prevent   Interference 
between   Handles   on  Front  and   Back   Slides 

type.  For  example,  if  one  slide  is  being  used  for  cutting  off 
finished  parts  while  the  other  carries  the  forming  tools,  solid 
handles  may  interfere  with  each  other,  thus  making  it  neces- 
sary to  extend  the  forming  tools  so  much  as  to  cause  chat- 
tering. 

With  tLe  adjustable  handles,  such  interference  could  be 
avoided.  Another  good  feature  is  that  the  handle  can  be 
turned  to  the  position  that  is  most  convenient  for  the  operator 
and  that  enables  him  to  exert  the  greatest  pressure.  The 
writer  has  designed  and  used  this  handle  and  found  it  a  great 


labor  saver.  A  handle  of  the  solid  type  can  be  used  In  making 
the  adjustable  style,  by  simply  cutting  It  off  close  to  the  hub 
ring  and  inserting  the  end  in  hub  A.  The  particular  handle 
illustrated  has  nine  teeth  (cut  to  a  depth  of  14  Inch)  which 
gives  all  the  adjustment  that  Is  required. 

I'earl  River,  N.  Y.  Edwabd  A.  Fbiel 


RECHARGING  PERMANENT   MAGNETS 

The  December  number  of  MACiii.McnY  has  just  come  to  my 
desk,  and  if  not  too  late  I  would  like  to  offer  an  answer  to 
A.  B.'s  inquiry  in  regard  to  a  method  of  remagnetizing  mag- 
neto generators — such  as  are  used  on  automobile  and  motor 
cycle  engines.  These  generators  can  be  remagnetized  by 
wrapping  them  with  a  temporary  coil  of  from  30  to  60  turns 
of  wire,  and  connecting  this  coil  to  a  110-volt  direct-current 
circuit  of  considerable  ampere  capacity  through  a  10  or  15 
ampere  fuse  and  a  knife  switch.  After  the  connections  are 
made,  the  switch  is  closed,  throwing  the  coil  directly  onto  the 
line. 

The  fuse  will  be  blown  with  some  violence  and  the  high 
current  will  force  a  heavy  flux  through  the  magnetic  circuit 
and  the  armature.  The  armature,  which  Is  usually  of  the 
H-form,  should  be  blocked  in  the  position  of  least  magnetic 


30-eO  TURNS 
No. 12  OR  No,  14 
FLEXIBLE  WIRE 


10  OH   15  AMPERE  FUSE 


Method   of    recharging    Permanent    Magnets 

reluctance  during  this  operation  to  provide  for  the  minimum 
amount  of  magnetic  flux  cutting  the  armature  winding.  The 
proper  position  of  the  armature  is  shown  in  the  diagram, 
which  also  illustrates  the  method  of  making  the  connections. 
No.  14  flexible  wire  and  open  link  fuses  will  be  found  con- 
venient and  inexpensive,  and  a  piece  of  sheet  asbestos  may  be 
hung  over  the  fuse  to  protect  the  workman's  eyes  from  the 
flash.  After  the  generator  has  been  magnetized,  the  coil  should 
be  removed,  and  if  flexible  wire  is  used  the  same  coil  may  be 
employed  over  and  over  again.  The  advantage  of  this  method 
is  that  it  is  not  necessary  to  take  the  magneto  apart  or  re- 
move it  from  the  machine.  This  also  eliminates  the  possi- 
bility of  replacing  the  magnets  with  the  polarity  reversed. 

L.  M.  D. 


SHRINK    VS.  PRESSED  FITS 

In  answer  to  J.  B.  F.'s  question  in  the  December  number 
of  Machinery  as  to  which  is  best,  a  shrink  or  a  press  fit,  I 
would  submit  the  results  of  the  following  experiments: 

In  making  the  rear  axles  of  a  well-known  automobile,  we 
were  confronted  with  the  question  as  to  which  was  the 
stronger,   a   shrink   or   a  press   fit.     This   question   was   an- 


582 


MACHINERY 


March,  1914 


swereil  by  expcrlinoiits  us  follows:  Tho  end  iiuMiibers, 
brackets  and  housing  had  to  be  fastened  securely  to  the 
steel  tubing.  First  we  tried  shrinking  tho  parts  together. 
The  tubes  were  turned  to  2.254  Inches  diameter  and  the 
holes  in  the  various  members  were  reamed  to  2.250  inches 
diameter  and  shrunk  onto  the  tubes.  Next  we  turned  some 
tubes  to  2.2525  inches,  and  tho  holes  were  reamed  the  same 
size  as  for  shrinking,  or  2.250  inclies  diameter.  The  mem- 
bers were  then  forced  onto  the  tubes  and,  in  both  cases, 
were  riveted  with  the  same  number  of  rivets.  We  made 
four  axles  with  press  fits  and  six  with  shrink  fits.  The 
axles  were  assembled  and  marked  for  identification  and  sent 
to  the  finish  assembly  department  where  they  were  fitted 
to  the  bodies. 

To  make  the  story  short,  of  the  ten  axles  finished  four 
were  returned  in  less  than  a  month  and  they  proved  to  be 
the  forced  fits  in  each  case.  We  never  had  an  unfavorable 
report  from  the  shrunk  axles,  and  thereafter  shrunk  all 
parts  onto  the  tubes  and  never  had  any  complaints.  The 
returned  axles  all  had  sheared  rivets  in  the  housing  end 
and,  in  one  case,  the  end  member  had  sheared  and  was 
loose.  This  experiment  was  conducted  with  malleable  iron 
castings.  The  outside  diameter  of  the  various  parts  was 
approximately  3  inches,  leaving  a  wall  about  %  inch  thicli. 
We  afterward  used  Parson's  white  bronze,  shrinking  the 
members  with  the  same  allowance  and  less  heat  and  ob- 
tained the  same  satisfactory  results. 

New   Britain,  Conn.  W.   C.   Betz 


the  (It  become  looser  after  the  engine  has  run  for  some  time 
and  will  the  strain  and  vibration  have  any  effect?  I  would 
also  like  to  know  how  important  it  Is  to  keep  the  rod  or  shaft 
cool  while  the  piston  or  collar  which  is  being  shrunk  onto  it 
is  cooling  off.  W.  J.  M. 


Concerning  J.  B.  F.'s  problem  of  shrink  and  force  fits,  I 
would  like  to  say  that,  theoretically,  they  would  both  be 
equal,  provided  the  conditions  were  equal  at  the  start.  Theo- 
retically, the  holding  power  is  limited  by  the  elastic  limit 
of  the  material  which,  in  this  case,  would  be  the  elastic 
limit  of  the  outer  member,  as  it  is  thinner  than  the  shaft. 
In  practice,  a  shrink  fit  will  hold  more  firmly  than  a  force 
fit  because  the  gripping  strain  is  equally  distributed  over 
the  entire  surface,  while  with  a  force  fit  the  strain  is  un- 
equal from  one  end  to  the  other.  This  is  due  to  the  fact 
that  the  difference  in  diameter  between  the  two  parts  must 
be  taken  care  of  by  the  compression  of  the  shaft  and  the 
expansion  of  the  outer  member,  and  as  the  metal  is  not 
perfectly  elastic,  the  end  that  goes  on  first  will  permanently 
set  the  shaft  to  a  certain  extent,  so  that  the  remainder  of  the 
fit  will  not  grip  tightly,  owing  to  the  diminished  size  of 
the  shaft. 

Detroit,  Mich.  Paul  P.  Vlasek 


In  the  December  number  of  Machinery  J.  B.  F.  asks 
a  question  in  regard  to  the  relative  merits  of  shrink  and 
pressed  fits.  In  my  opinion  the  collar  which  he  illustrates  in 
connection  with  his  question  should  be  shrunk  onto  the 
shaft.     This  method  will   be   found   most  satisfactory   where 

the  collar  or  other 
part  is  relatively 
thin,  so  that  there 
is  danger  of  strain- 
ing the  metal  in 
pressing  it  onto  the 
shaft.  Where  a 
thicker  piece,  such  as 
a  crank  disk,  piston 
or  similar  part  is  to 
be  secured  to  a  shaft 
or  rod,  it  is  more 
practical  to  employ  a 

Small   Piston   to  bo   shmnk   or   pressed   on   Rod      nrptsqpd    fit        Tt    icj 

good  plan  to  have  a  gage  on  the  press  so  that  it  is  possible  to 
determine  the  exact  pressure  employed  in  forcing  the  piece 
into  place.  This  insures  having  the  fit  tight  enough  to  stand 
the  work  for  which  it  is  intended. 

In  this  connection  I  would  like  to  ask  the  most  practical 
way  of  holding  an  8-inch  piston  on  its  rod.  Is  a  pressed  fit 
or  a  shrink  fit  more  likely  to  give  satisfactory  results?     Will 
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A  BROACHING   OPERATION 

The  method  of  broaching  explained  in  the  following  para- 
graphs was  worked  out  by  the  writer  for  machining  ton  holes 
in  the  core  for  a  mold  used  for  die-casting  a  small  motor 
frame.  These  holes  in  the  main  core  house  sub-cores,  as  it 
was  found  impossible  to  produce  perfect  work  and  operate 
the  mold  in  any  other  way.  The  main  core  is  screwed  to  the 
top  die,  while  the  elongated  sub-cores  are  fastened  to  a  core 
plate.  The  main  core  is  freed  from  the  casting  after  the 
mold  is  separated,  by  the  action  of  ejector  pins,  after  which 
the  sub-cores  are  withdrawn. 

The  broaching  of  these  holes  was  performed  by  three 
broaches,  the  second  and  third  of  which  varied  in  size  by  only 
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Machinery 

The  Work   to   be  broached   and  the   Type  of   Broach  that  was  used 

0.002  inch.  The  purpose  of  this  was  to  have  the  third  broach 
take  a  very  fine  cut  so  that  the  desired  finish  would  be  ob- 
tained without  any  other  work  than  a  small  amount  of  filing 
for  clearance  at  the  back  of  the  hole,  and  polishing  with 
emery  cloth.  It  was  also  important  that  the  edges  of  the  sub- 
core  holes  on  the  face  of  the  main  core  should  be  as  nearly 
perfect  as  possible;  otherwise  a  burr  would  form  on  the  cast- 
ing at  this  point. 

It  will  be  seen  that  these  core  pin  holes  pass  through  the 
core  A  as  shown  in  the  accompanying  illustration.  The  core 
is  made  of  machine  steel  and  is  li/^  inch  thick.  The  core 
pin  holes  are  %  inch  long,  the  maximum  width  being  5/16 
inch  and  the  minimum  width  3/16  inch.  The  ends  of  the 
holes  are  semicircles  of  5/32  and  3/32  inch  radius,  respectively. 
In  laying  out  the  work,  two  concentric  circles  were  scribed  on 
the  core  A  at  the  required  distances  from  the  center.  The 
next  step  was  to  draw  ten  equally  spaced  radii  to  locate  the 
centers  of  the  holes  to  be  broached.  The  centers  of  the  5/16 
and  3/16  inch  semicircles  were  next  marked  with  a  center 
punch  at  the  intersections  of  the  two  concentric  circles  with 
these  radii.  It  may  be  well  to  mention  at  this  point  that 
all  other  machining  operations  had  been  performed  on  the 
core  before  starting  to  machine  the  core  pin  holes. 

The  next  step  was  to  drill  ten  holes  of  5/16-inch  diameter 
and  ten  holes  of  3/16-inch  diameter  on  the  centers  which 
were  located  for  this  purpose.  These  holes  were  then  reamed. 
This  left  a  wall  of  metal  of  %-inch  thickness  between  the  two 
holes  and  this  wall  was  partially  removed  by  drilling  two 
small  holes  as  shown  at  B.  The  remainder  of  the  wall  was 
then  broken  away  by  pushing  a  cold  chisel  through  the  hole, 
after  which  the  holes  were  ready  for  the  broaching  operations. 

Three  broaches  were  made  of  the  form  shown  at  C,  the 
broaches  being  about  %  inch  longer  than  the  thickness  of  the 
core  A.  The  broaches  were  made  a  few  thousandths  under 
size  to  provide  a  running  fit  against  the  remaining  portion  of 
the  walls  of  the  5/16  and  3/16  inch  holes,  which  served  as  a 
guide  for  the  broaches.  The  cutting  end  of  each  broach  was 
filed  away  to  a  depth  of  3/16  inch  at  the  center,  leaving  seg- 
ments of  5/16  and  3/16  inch  diameter  on  the  broach  which 
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served  as  a  guide  in  starting  it  into  the  hole  and  leading  It 
through  the  work. 

The  broaches  were  not  stepped  in  the  usual  way,  but  were 
designed  to  simply  cut  on  the  end,  the  form  of  the  three 
broaches  used  being  shown  at  D.  Broach  No.  1  was  cut  away 
to  a  depth  of  0.006  Inch  on  each  side.  Broach  No.  2  was 
cut  away  in  a  similar  manner  to  a  depth  of  0.002  inch  on 
each  side.  Broach  No.  3  was  not  cut  away  on  the  sides.  It 
will  be  evident  that  broach  No.  1  leaves  0.006  inch  of  metal 
on  the  sides  of  the  hole,  and  that  broach  No.  2  cuts  away 
0.004  inch  of  this  metal,  leaving  0.002  inch  for  the  finishing 
cut  taken  by  broach  No.  3.  An  arbor  press  was  used  to  force 
the  broaches  through  the  work,  plenty  of  oil  being  supplied 
for  lubricating  purposes.  Smooth  clean  holes  were  produced 
that  were  uniform  in  size  and  required  very  little  finishing. 
The  cost  of  the  machining  operation  was  mucli'  less  than  it 
would  have  been  if  each  hole  had  been  filed  to  a  plug  gage. 

Union  Hill,  N.  J.  G.  I.  Johnson 


THE  SQUARE  KEY  VS.  RECTANGULAR 
AND  TAPERED  KEYS 

In  an  article  on  keys  which  appeared  in  the  November 
number  of  Machinery,  Martin  H.  Ball  hoped  to  start  a  dis- 
cussion of  the  subject.  It  is  an  interesting  subject  and  it  is 
a  pleasure  to  me  to  see  someone  else  make  a  start  on  it. 
Seeing  the  key  situation  in  a  different  light  does  not  neces- 
sarily make  me  right  or  the  other  fellow  wrong;  so  let  us 
have  all  the  light  we  can.  The  square  key,  without  taper, 
made  of  cold-rolled  stock,  fills  the  bill  completely  from  my 
point  of  view.  It  can  be  bought  finished  to  size  and  in  con- 
venient lengths  so  that  it  can  be  kept  in  stock.  Then  when 
a  key  is  wanted  in  a  hurry,  as  Is  often  the  case,  sawing  to 
length  is  all  that  is  necessary.  If  the  square  key  should  be 
recognized  as  the  universal  standard,  all  squabbles  as  to  the 
proportion  of  width  and  thickness  would  be  done  for.  Any 
number  of  combinations  can  be  made  up  for  a  standard  of 
rectangular  keys,  but  square  is  square  all  over. 

Mr.  Ball  states  that  customers  complain  of  square  keys, 
Baying  that  they  unnecessarily  weaken  the  shaft  and  hub; 
and  broken  parts  returned  seemed  to  justify  their  conclusion. 
The  fact  that  parts  were  broken  does  not  prove  that  the  key 
was  at  fault.  The  shaft  may  have  been  too  weak  to  do  its 
work  properly,  and  the  same  may  be  true  of  the  hub.  That 
is  too  often  the  case.  If  shafts,  keys  and  hubs  were  in  all  cases 
properly  designed  for  their  loads  instead  of  by  rule-of-thumb 
methods,  we  would  not  hear  of  so  many  cases  of  hubs  burst- 
ing or  keys  shearing.  In  many  of  my  designs  I  have  used 
standard  safety  flange  couplings,  but  when  making  compu- 
tations for  hub  and  key  I  have  often  had  to  use  two  standard 
keys  in  order  to  keep  the  key  stress  within  safe  limits.  And 
often  when  using  a  pinion  that  is  of  small  diameter  in  pro- 
portion to  the  shaft  I  find  it  advisable  to  use  two  small  keys 
in  order  to  keep  the  hub  stress  low.  In  Kent's  "Pocket-book" 
we  find  that  common  practice  is  to  use  a  square  key  whose 
width  and  depth  are  each  equal  to  one-fourth  the  diameter  of 
the  shaft,  or  as  nearly  as  may  be  in  even  si.xteenths  of  an 
inch.  Ordinarily  that  does  very  well  for  the  section  of  the 
key,  but  it  is  still  necessary  to  make  a  computation  to  find  out 
whether  one  or  two  keys  are  needed  and  how  long  they 
should  be. 

Everyone  that  is  interested  in  this  subject  should  send  to 
the  University  of  Illinois,  Engineering  Experiment  Station, 
Urbana,  111.,  for  Bulletin  No.  42.  This  bulletin  contains  the 
results  of  tests  on  numerous  shafts  with  keyways  of  com- 
mon sizes.  On  page  10  we  find  this  significant  statement, 
"It  seems  that  a  shaft  with  a  single  keyway  of  common  di- 
mensions has  about  the  same  ultimate  strength  as  a  shaft 
without  a  keyway."  The  statement  in  regard  to  the  weaken- 
ing effect  of  two  keyways  of  standard  dimensions  must  not  be 
confused  with  the  statement  made  in  a  preceding  paragraph 
in  regard  to  the  advisability  of  sometimes  using  two  key- 
ways  of  smaller  section  in  place  of  one  standard  keyway.  To 
the  best  of  my  knowledge  no  tests  have  been  conducted  to 
determine  the  effect  on  the  strength  of  a  shaft  of  two  key- 
ways  whose  shearing  value  is  equal  to  one  keyway  of  stand- 


ard dimensions.  I  have  frequently  used  two  keys  in  a  pinion 
in  order  to  keep  the  hub  stresses  down,  and,  of  course,  this 
means  that  the  keys  must  be  smaller  than  the  standard  sizes. 
Under  such  conditions  I  do  not  think  the  shaft  is  any  weaker 
than  it  would  be  if  one  keyway  of  the  regular  size  were  cut 
in  it.  So  far  I  have  had  no  complaints  In  regard  to  this 
practice. 

As  an  example  of  the  use  of  two  small  keyways,  consider 
the  case  of  a  pinion  whose  hub  diameter  is  6  inches  and  the 
shaft  diameter  4  inches.  The  regular  square  key  would  be  1 
inch  thick  and  the  remaining  section  of  the  hub  left  to  resist 
tension  would  be  only  i/a  inch  thick.  If  two  keys  were  used, 
each  of  which  were  V2  inch  thick,  the  resistance  of  the  keys 
against  shear  would  be  the  same,  and  the  hub  would  have  a 
net  thickness  of  %  inch,  which  represents  a  gain  of  50  per 
cent.  Although  it  is  not  definitely  known.  It  appears  very 
doubtful  if  the  shaft  has  been  weakened  any  more  through 
cutting  two  y^-inch  keyways  than  it  would  have  been  by  cut- 
ting one  keyway  for  a  1-inch  key. 

Experience  has  shown  that  a  taper  key  will  often  produce 
considerable  stress  in  the  hub,  tending  to  burst  it.  And  also 
a  taper  key  has  been  known  to  spring  even  quite  heavy  mem- 
bers so  much  as  to  make  the  machine  a  failure.  Similar 
members  when  keyed  with  a  square  key  have  given  a  suc- 
cessful machine.  To  me,  a  taper  key  appears  to  be  nothing 
more  than  a  convenient  means  of  tightening  up  a  poor  fit  at 
the  expense  of  the  rest  of  the  job.  On  investigation,  it  will 
be  found  that  many  of  our  largest  makers  of  machinery  are 
using  the  square  key  as  their  standard.  The  General  Electric 
Co.  might  be  mentioned  as  one  of  them. 

Albany,  N.  Y.  Chables  P.  Wiweke 


SEMI-AUTOMATIC   TURRET  FIXTURE 

It  was  necessary  to  cut  a  fine  thread  on  work  of  the  form 
shown  in  Fig.  1,  and  as  the  preceding  operations  were  per- 
formed on  these  pieces  in  a  turret  lathe,  it  was  advisable  to  do 
the  threading  on  the  turret  lathe  also.  None  of  the  stock 
feed  gears  would  pro- 
duce the  necessary  re- 
sult, and  rather  than 
make  a  special  gear  or 
send  to  the  manufac- 
turer for  one,  the  fixture 
illustrated  in  Fig.  2 
was  designed.  This  fix- 
ture has  proved  not 
only  practical,  but  even 

more     economical     than  '^e-   l-     Work  to  bo  threaded 

if  the  operation  had  been  done  with  the  feed  gears  and  cam. 
Of  course  the  device  is  only  semi-automatic,  but  the  thread- 
ing is  the  last  operation  performed  and  the  machine  requires 
the  attention  of  the  operator  at  this  point. 

It  will  be  noted  from   Fig.  2  that  the  fixture  is  a  sort  of 


Fig.    2.     Turret    Fixture   for    threading    Work    shown    in    Fig.    1 

sensitive  Geometric  die.  The  bracket  A  is  fastened  to  the  tur- 
ret and  the  bracket  B  to  the  back  of  the  die.  These  brackets 
are  connected  by  a  link  C  and  stud  D  and  handle  E.  The 
handle  is  fulcrumed  at  the  point  F,  and  by  this  arrangement 
the  die  may  be  fed  onto  the  work  by  hand,  without  requiring 
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iinduo  cITort  on  the  part  of  llio  oponitor.  Tho  turret  Is  Bta- 
tloiiary  lit  tho  end  of  Its  8lrok(\  which  (iocs  not  bring  the 
(lio  into  contuct  with  tlie  worlc,  but  close  to  it.  The  nuts  O 
on  the  stud  //  nmy  bo  adjusted  to  cnKiigo  trip  J  at  tlie  dosirod 
point;  tills  trip  opens  tlie  die  and  allows  it  to  bo  withdrawn 
(luiokly  by  niovliig  back  the  hand  lever  E.  An  automatic  de- 
vice for  rosotting  tho  die  could  easily  be  attached  to  tho  tur- 
ret to  make  tho  tool  roaiiy  for  operation  on  the  next  piece  of 
work. 

RicnAUD  Russell 


DRILL   PRESS   FIXTURE 

The  following  describes  a  drill  press  fixture  which  is  used 
for  holding  work  of  irregular  shape.  It  will  be  seen  that 
the  fixture  consists  of  six  bars  which  have  shouldered  studs 
mounted  in  them.    The  work  is  set  on  the  shoulders  of  these 
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Fig.    1.     Fixture    for   holding   Drill   Press   Work 

studs  to  provide  clearance  underneath  so  that  the  drill  will 
not  cut  into  the  fixture.  The  method  will  be  readily  under- 
stood by  referring  to  Fig.  2. 

In  preparing  to  set  up  a  piece  of  work  in  this  tool,  the 
strap  A  and  handle-piece  B  are  removed.  This  leaves  the 
bars  free  so  that  they  may  be  arranged  to  bring  the  studs 
into  the  desired  position,  three  or  four  studs  bearing  against 
the  work  as  shown   in   Fig.   2.     The   handle-piece  and   strap 
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Figr.   2.     Work  in  place   in  Drilling  Fixture 

are  then  replaced  and  the  work  is  ready  to  be  drilled. 


Be- 


fore mounting  in  the  fixture,  the  holes  are  usually  centered 
as  indicated  by  crosses  in  Fig.  2.  A  fixture  of  this  kind 
is  in  the  nature  of  a  safeguard,  as  it  does  away  with  the 
danger  of  the  operator's  hands  being  injured  through  the 
work  getting  caught  and  being  twisted  around  by  the  drill. 
Kilflnane,  Ireland.  C.  W.  Whiteside 


SLOTTING  "NI-CHROME"  STEEL   RIBBON 

In  response  to  W.  C.  H.'s  inquiry  on  slotting  "ni-chrome" 
steel,  in  November  Machinery,  I  do  not  think  it  is  possible 
to  produce  a  die  that  would  satisfactorily  slot  "ni-chrome" 
steel  ribbon.  As  the  writer  suggests,  it  is  the  toughest  ma- 
terial to  work  that  could  be  imagined.  I  have  not  had  experi- 
ence in  this  line  exactly,  but  venture  the  following  sugges- 
tion. In  the  making  of  the  ordinary  sub-treasury  locks,  the 
small  flat  disks  that  form  the  main  part  of  the  locking  de- 
vice, are  slotted  by  means  of  disks  of  metal  run  at  about  1500 
revolutions  per  minute.  The  disks  are  not  more  than  0.100 
inch  thick.     It  was  attempted  at  first  to  saw  these  slots,  but 


a  burr  was  loft  which  made  tho  work  unsatisfactory.  With 
just  a  i)lain  motal  disU,  thoH(!  slots  are  now  formed,  leaving 
practically  no  burr.  This  method  was  described  in  Maciiineby 
some  time  ago.  My  suggeistion  would  bo  to  build  a  machine 
with,  perhaps,  a  dozen  of  these  disks  in  lino  and  a  clamping 
arrangcmont  to  hold  the  ribbon  down  while  It  is  being 
slotted,  but,  as  I  said  before,  this  Is  merely  a  suggestion, 
although  oxporlmonts  may  prove  it  to  be  of  value. 

Now  Haven,  Conn.  J.  M.  Henry 


ADJUSTABLE   CLAMPS  FOR  T-SQUARES 

In  cross-sectioning  drawings  It  Is  frequently  necessary  to 
keep  the  T-square  in  one  position  for  a  considerable  length  of 
time  while  using  tho  triangle  to  cross-hatch  some  detail  of 
the  drawing.  If  the  T-square  slips,  It  means  that  a  lot  of  time 
will  be  lost  in  erasing  and  then  redrawing  the  lines  over 
which  the  pen  passed.  To  obviate  this  difliculty,  the  writer 
has  used  two  forms  of  clamps  which  are  illustrated  herewith. 
The  use  of  these  clamps  holds  the  T-square  in  place  and  leaves 
one  hand  free  to  use  the  drawing  pen  while  the  other  can  be 
used  to  move  the  triangle.  In  this  way,  quicker  and  better 
work  can  be  obtained. 

In  order  to  use  the  clamp  shown  In  Fig.  1,  a  slot  1  Inch 
wide  by  %  inch  deep  Is  cut  along  the  left-hand  edge  of  the 
drawing  board.  A  strip  of  metal  of  the  same  size  Is  then 
fastened  to  the  edge  of  the  board  by  means  of  countersunk 
screws,  the  metal  being  allowed  to  project  %  inch  beyond  the 
edge  of  the  board.  In  this  way,  a  slot  %  Inch  wide  is  left 
between  the  metal  strip  and  the  edge  of  the  drawing  board. 
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Fig.   1.     T-square  held  by  Pressure  of  Clamp  Spring  on  Steel  Strip 

A  strip  of  spring  brass  A  is  next  fastened  to  the  head  of  the 
T-square  and  bent  to  the  form  shown  in  the  illustration.  The 
right-hand  end  of  this  spring  grips  the  strip  of  metal  on  the 
drawing  board  and  by  adjusting  the  wing  nut  on  the  bolt  that 
is  carried  by  the  spring,  the  tension  can  be  regulated  to  secure 
the  necessary  grip. 

A  simpler  form  of  clamp  is  illustrated  in  Fig.  2.  This  clamp 
is  made  by  attaching  a  block  of  wood  to  the  under  side  of  the 
head  of  the  T-square,  so  that  the  combined  thickness  of  the 


Fig.  2.     T-square  held  by  Pressure  of  Clamp  Spring  on 
Under   Side   of   Drawing   Board 

head  and  block  is  equal  to  that  of  the  drawing  board.  A  strip 
of  spring  steel  A,  bent  to  the  form  shown  in  the  illustration, 
is  then  fastened  to  the  wooden  block  by  means  of  a  screw. 
The  end  of  this  spring  bears  against  the  under  side  of  the 
drawing  board  and  the  desired  grip  is  obtained  by  adjusting 
the  wing  nut  at  the  top  of  the  bolt,  which  passes  through  the 
head  of  the  T-square.  Although  simpler  than  the  clamp  illus- 
trated in  Fig.  1,  this  arrangement  does  not  work  as  well 
because  the  action  of  the  spring  sliding  over  the  wood  is  not 
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as  smooth  as  when  tlu;  spring  is  in  contact  with  a  metal  sur- 
face.   Another  disadvantage  of  this  clamp  is  that  it  is  impos- 
sible to  hold  th(!  T-s(iuarc  as  firmly  with  it. 
Allegheny,  I'a.  Mi;rr.\y  Faiink.stock 


COMPENSATING   SCREW   THREADS   FOR 
SHRINKAGE 

In  the  December  number  of  M.\tiii.NERY,  W.  B.  T.  pre- 
sented an  illustration  of  a  chuck  jaw  which  had  shrunk  1/64 
inch  in  pitch  in  hardening;  the  I'/j-inch  diameter  screw  to 
fit  this  jaw,  which  has  five  left-hand  square  threads  per  inch, 
was  also  illustrated.  Since  tool  steel  shrinks  only  0.015  to 
0.030  inch  per  foot  of  length  if  it  is  correctly  handled,  it  is 
assumed  that  W.  B.  T.  meant  that  there  was  a  shrinkage  of 
1/64  inch  in  the  entire  length  of  the  jaw — say  4  inches.  The 
method  of  compensation  presented  in  the  following  is  applic- 
able, however,  to  any  amount  of  shrinkage  and  may  also  be 
used  in  cases  where  it  is  desired  to  cut  screws  with  an  odd  or 
fractional  lead. 

In  the  case  under  consideration,  assume  that  in  4  inches 
the  lead  has  shrunk  1/64  or  0.0156  inch,  making  the  length  of 
twenty   threads  3.9844   instead  of  4.000  inches.     Under  these 

3.9844 

conditions  the  lead  of  the  screw  will  be =  0.19922  inch. 

20 
Consider  the  case  of  a  lathe  which  has  a  lead-screw  with  six 
threads  per  inch.     It  is  then  necessary  to  find  gears  with  a 

0.19922 
ratio  of to  drive  this  screw.    Multiplying  this  fraction 


To  further  simplify  this  fraction,  divide 


6               1.19532 
by  —  gives — . 

6  1 

both  numerator  and  denominator  by  4  and  then  multiply 
numerator  and  denominator  by  10,000  which  gives  the  follow- 
ing result: 

1.19532  -H-  4        0.29883 


l-f-4 
0.29883  X  10,000 


0.25000 
29,883       7471 


0.25000  X  10,000  25,000  6250 
This  fraction  cannot  be  easily  reduced  further  and  in  order 
to  bring  it  to  a  form  where  it  can  be  conveniently  handled, 
add  to  the  numerator  and  denominator  two  numbers  whose 
values  are  such  that  the  resulting  value  of  the  fraction  will 
remain  unchanged.  For  example,  if  to  both  terms  of  the 
150 

fraction  numbers  are  added  in   the  ratio  of  1   to  2,  the 

300 
value  of  the  fraction  remains  the  same,  thus: 
150  +  7         157  +  9         166        1 


300  +  14       314  -f  18       332        2 
This    process    can   be   continued    indefinitely,    provided    the 
numbers  added  to  the  numerator  and  denominator  are  in  the 
same    ratio    as    that    of    the    original    fraction.    The    fraction 
7471  6  4X6 

is  very  nearly  —  and  so  may  be  added  to  it  with- 

6250  5  4X5 

7495 

out  changing  the  ratio.     Performing  this  step  gives  = 

6270 
1499       1500       300       306       6  X  51       30  X  51 

= = = = = (approximately). 

1254       1255       251       256       8  X  32       40  X  32 

The  result  of  the  preceding  calculation  shows  that  we  may 
use  gears  having  30,  51,  40  and  32  teeth,  respectively.  The 
lead  of  the  screw  to  be  cut  is  equal  to  the  lead  of  the  lead- 
screw  on  the  lathe  multiplied  by  the  ratio  of  the  product  of 
the  number  of  teeth  in  the  driving  gears  to  the  product  of 
the  number  of  teeth  in  the  driven  gears.  In  the  present  case, 
the  gears  with  30  and  51  teeth  are  the  drivers  and  those  with 
40  and  32  teeth  are  the  driven  gears.  This  gives  the  screw 
to  be  cut  a  lead  of 

1        30  X  51        51 

—  X = =  0.1992187  inch. 

6       40  X  32       256 


This  result  differs  from  the  desired  lead  by  only  0.000002 
inch,  which  is  far  too  small  to  be  easily  measured  even  If  the 
screw  to  be  cut  was  one  foot  in  length.  Gears  with  30  and  40 
teeth  will  always  be  available  among  the  collection  of  change 
gears  for  any  screw  cutting  lathe  and  a  32-tooth  gear  will 
generally  be  included  in  the  collection.  This  leaves  only  one 
gear  having  51  teeth  to  be  cut  for  this  particular  job. 

As  another  example,  assume  a  case  In  which  the  hardened 

jaw  is  3  inches  long  and  15  threads  are  exactly  2.9844  inch  in 

length  after  hardening,  and  that  it  is  required  to  drive  the 

lead-screw   (five  threads  per  inch)   with  gears  having  a  ratio 

0.19896 

Simplifying,  we  have: 


0.20000 


0.19896        50,000 
X : 


9948       2487 


0.20000        50,000        10.000       2500 
The  value  of  this  fraction  is  so  nearly  unity  that  the  same 
number  can  be  subtracted  from  each  term  without  seriously 
affecting  the  result.     The  required  driving  and  driven  gears 
are  thus  found  to  be: 

2487  —  30       2457       27X91 

= = =  0.994737. 

2500  —  30      2470       38  X  65 
This  results  in  an  error  of  less  than  0.001  inch  per  foot. 
As  a  further  example,  consider  a  case  in   which   it  is  re- 
quired to  cut  a  screw  with  a  lead  of  0.19922  inch  on  a  lathe 
whose  lead-screw  has  a  lead  of  0.250  inch.     The  ratio  then 
becomes: 

0.19922        9961  +  4       1993  +  4       1997 


0.25000       12500  +  5       2501  -f  5       2506 
27  X  74 

=  0.796968   (approximately). 

23  X  109 

This  gives  an  error  of  only  0.00011  inch  per  inch.  These 
examples  are  suflacient  to  show  that  with  a  few  odd  gears  and 
a  lathe — preferably  with  a  fine-pitch  lead-screw — it  is  possi- 
ble to  cut  any  fractional  thread  with  very  small  error.  The 
error  will  frequently  be  so  slight  that  it  is  much  smaller  than 
can  be  determined  by  measurement.  The  reduction  of  the 
fractions  to  the  required  form  will  be  greatly  facilitated  if  a 
list  of  prime  numbers  is  available  for  this  purpose.  After  a 
little  practice  a  set  of  compound  gears  for  any  required  lead 
can  be  picked  out  very  quickly.  The  writer  uses  this  method 
to  chase  tap  threads,  cutting  the  lead  just  enough  longer  than 
the  required  dimension  so  that  the  pitch  of  the  thread  will 
be  exactly  right  after  the  tap  has  been  hardened. 

Boston,  Mass.  L.  J.  Rodgebs 


RECHARGING   PERMANENT   MAGNETS 

In  the  December  number  of  Machinery,  A.  B.  asks 
how  to  recharge  a  permanent  magnet.  The  following  will  be 
found  a  satisfactory  method: 

Attach  the  permanent  magnet  that  is  to  be  recharged  to  a 
direct-current  electromagnet.  Allow  the  two  magnets  to 
stay  in  this  way  for  about  45  minutes  and  strike  the  per- 
manent magnet  light  blows  with  a  hammer  every  few  minutes. 
The  small  particles  of  the  steel  which  the  chemist  calls 
"molecules"  must  all  He  in  the  same  direction  In  order  for 
the  magnet  to  retain  its  magnetism.  The  light  blows  struck 
with  the  hammer  while  the  current  is  flowing  sets  up  a  vibra- 
tion in  the  steel  which  enables  the  molecules  to  adjust  their 
position  so  that  the  magnetism  is  retained  after  the  magnet 
to  be  charged  is  disconnected  from  the  electromagnet. 

Grand  Rapids,  Mich.  George  H.  Hamilton 

BRAZING   CAST   IRON 

Mechanics  who  are  called  upon  to  braze  cast-iron  parts  to- 
gether will  find  the  following  a  very  satisfactory  method. 
Place  the  pieces  to  be  brazed  in  such  a  position  that  the  frac- 
tured surfaces  are  uppermost  and  then  heat  them  slowly  to  a 
temperature  of  about  2000  degrees  F.  This  is  the  highest 
temperature  that  can  be  safely  used  on  cast  iron  without  run- 
ning the  risk  of  melting  it.  After  this  temperature  has  been 
attained,  the  work  is  allowed  to  cool  slowly.     The  parts  are 
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next  clnmpod  securely  toKether  and  brouglit  to  a  briKht  rod 
liciit.  A  tlux,  compoHcd  of  the  followlnB  liiRredlonts  is  then 
applied: 

Iron    carbonate 1    part 

Powdered   boric   acid 2    parts 

It  la  Important  for  the  parts  to  be  brouRht  to  a  bright  red 
before  adding  the  llux,  which  should  bo  applied  with  a  brass 
rod.  After  brazing,  the  work  is  allowed  to  cool  in  the  air. 
in  heating  tlie  work  an  ordinary  gas  torch  Is  found  very 
satisfactory. 

East  Orange.  N.  J.  Geouoe  Garrison 


bear  against  the  taper  end  of  the  shaft  B,  and  by  drawing  the 
shaft  outward  by  means  of  the  nut,  the  strips  0  expand,  caus- 
ing the  pinion  to  be  licld  lirnily.  Fig.  1  shows  the  arbor  used 
for  very  small  pinions.  In  this  case,  the  expansion  strips  are 
held  in  place  by  set-screws  which  retain  them  in  the  arbor 
but  allow  some  play.  Fig.  2  shows  an  arbor  suitable  for  pin- 
ions of  larger  size.  There  are  four  expanding  strips  held 
In  place  by  ring  D  which  Is  fixed  to  the  arbor  by  set-screws. 
Turin,  Italy.  C.  Boella 


SPECIAL   ARBOR   FOR   BEVEL   GEAR 
SHAPER 

It   is   rather  difllcult   to   hold   firmly   in   the   Bilgram   gear 
shaper,  any  pinion  which  has  not  a  hole  through  it  but  Is 


FIXTURE   FOR   MILLING  CONNECT- 
ING-RODS 

Tlie  fixture  for  milling  connecting-rods  illu.stratcd  in  Figs. 
1,  2  and  3,  was  designed  to  enable  work  to  be  done  in  one 
operation  on  one  machine  that  formerly  required  two  opera- 
tions on  two  machines.     Only  one  operator  is  required  for 


Fig's.   1  and  2.     Expanding  Arbor  for  holding  Bevel  Gears  in  Gear  Generator 


made  solid  with  the  shank  as  in  the  case  of  pinions  for  the 
rear  drive  of  motor  cars.  For  this  reason,  we  have  designed 
and  have  been  using  with  success,  the  arbor  illustrated  in 
Figs.  1  and  2.  Bevel  pinions  are  bored  and  threaded,  as 
shown  to  the  right,  so  that  they  can  be  screwed  onto  arbor  A 
which  is  supplied  with  the  machine.     This  arbor  has  a  hole 
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Figs.  1  to  3.     Plan  and  Sectional  Views  of  Fixture  for  milling  Connecting-rods 


through  it  to  receive  shaft  B,  one  end  of  which  is  conical  and 
the  other  threaded  for  a  hexagonal  nut.  As  will  be  seen,  the 
end  of  arbor  A  which  holds  the  pinion,  has  three  or  four 
notches  in  which  are  located  strips  or  dies  G  that  were 
threaded  with  the  arbor.     The  inside  edges  of  these  strips 


handling  this  work  in  either  case,  the  saving  effected  by  this 
fixture  arising  from  the  fact  that  the  second  machine  can  be 
used  for  some  other  work.  The  present  method  also  produces 
more  accurate  work  and  the  rate  of  production  is  increased. 

The  connecting-rods  machined  in  this  fixture  are  used  on 
automobile  engines.  As  they  are  heat-treated  before  machin- 
ing, the  metal  is  extremely  tough 
but  with  high-speed  steel  inserted- 
tooth  milling  cutters,  we  were  able 
to  turn  out  from  275  to  300  con- 
necting-rods in  a  ten-hour  day.  No 
time  was  lost  in  indexing  the  fix- 
ture or  in  removing  the  finished 
connecting-rods  and  replacing  them 
with  rough  forgings,  as  the  oper- 
ator had  ample  time  to  perform  this 
part  of  the  work  on  one  fixture 
while  the  cutters  were  at  work  on 
the  rods  held  in  the  other  fixture. 
Referring  to  the  sectional  view 
shown  in  Fig.  2,  it  will  be  seen 
that  the  fixture  consists  of  a  base 
casting  A.  A  casting  B  is  pivoted 
to  the  base  casting  and  the  locating 
V-blocks  C  and  D  are  bolted  to  it. 
These  V-blocks  are  mounted  on 
pivots  and  allowed  to  swivel 
through  a  short  distance,  their 
movement  being  governed  by  stop- 
pins  in  the  V-blocks  which  fit  into 
holes  in  the  casting  B.  This  move- 
ment of  the  V-blocks  is  provided  to 
compensate  for  any  variation  in  the 
connecting-rod  forgings,  and  ke^ps 
the  work  centrally  located.  The 
cover  casting  E  is  bolted  to  the  top 
of  the  swivel  casting  B,  and  the 
clamping  screws,  levers  F,  posts  G 


Fig.  3 


Machinery 


and  clamping  V-blocks  H  and  /  are  secured  to  this  cover 
casting.  The  clamping  V-blocks  are  provided  with  the  same 
swivel  movement  as  the  locating  V-blocks,  which  insures  the 
required  alignment.  Hardened  steel  pins  J  are  inserted  in 
the  cover  to  take  the  thrust  of  the  clamping  screws  K. 
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It  will  be  seen  that  two  connecting-rods  are  mounted  in  the 
fixture  with  their  opposite  ends  adjacent,  find  the  position  of 
the  straddle  cutters  is  clearly  shown  in  Pig.  1.  The  fixture 
is  cut  away  sufficiently  to  allow  the  work  to  be  fed  to  these 
cutters  to  machine  the  faces  of  the  bearings.  After  one  end 
of  the  connecting-rods  has  been  machined,  the  lever  M  is 
pushed  down  to  draw  the  index  pin  N  free,  and  the  casting  B 
is  then  swiveled  through  180  degrees  and  again  located  by  the 
pin  N.  The  fixture  is  then  ready  for  the  opposite  ends  of  the 
connecting-rods  to  be  machined.  A  gage,  not  shown  in  the 
illustration,  is  fastened  to  the  base  casting  A  to  provide  for 
setting  the  milling  cutters. 

Detroit,  Mich.  Louis  L.  Roherts 


SPINNING  TOOL  FOR  ASSEMBLING  SHELLS 

The  brass  shell  A  (see  illustration)  was  to  be  attached  to 
shell  B.  The  regular  way  in  which  this  class  of  work  had 
been  done  was  to  make  a  split  die,  one-half  being  operated 
by  a  cam  to  open  and  close  it,  which  allowed  the  work  to  be 
placed  in  the  die.  An  undesirable  feature  of  this  method 
was  that  the  shell  was  clamped,  to  support  it,  under  the  bead 
E,  which  caused  the  bead  to  be  fiattened. 

The  spinning  tool  F  was  devised  for  this  work  and  has 
given  good  results.  Besides  retaining  the  shape  of  the  bead,  it 
makes  a  tighter  joint  and  the  production  is  increased  over 
75  per  cent.  The  two  shells,  after  being  closed  together  by 
spinning,  are  shown  at  C.  The  spinning  tool,  which  is  used 
in  a  drill  press,  is  run  at  about  500  revolutions  per  minute, 
and  the  vertical  movement  of  the  tool  is  obtained  by  a  foot- 
treadle.  The  body  of  the  tool  is  made  of  tool  steel,  hardened 
in  oil  and  tempered  at  495  degrees  F.  (brown).  The  rolls  and 
pins  are  of  tool  steel,  hardened  in  oil  and  tempered  at  435 
degrees  F.    (pale  yellow).     The  rolls  are  an  easy  running  fit 
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Spinning   Tool  and   Die   used   for  assembling   Shells   as   shown   at   C 

on  the  pins,  and  the  pins  a  driving  fit  in  the  body.  The  die 
is  made  from  cast  iron  and  is  bolted  to  the  table  of  the  press. 
The  plug  D  is  made  of  low-carbon  steel  and  supports  the  in- 
side of  the  shell.  The  shells  are  assembled,  placed  in  the 
die  and  held  from  turning  by  the  fingers,  a  slight  pressure 
between  thumb  and  forefinger  being  sufficient  to  hold  the 
work  while  the  tool  does  the  spinning.  This  style  of  tool  and 
die  is  now  being  used  instead  of  the  split  die,  except  in 
cases  where  It  is  necessary  to  have  the  bead  flattened  so  the 
inside  walls  will  come  together.  W.  D. 


SIMPLE    GRINDING   FIXTURE 

The  accompanying  illustration  shows  a  simple  fixture  that 
was  used  on  a  No.  13  13.  &  S.  grinder  to  finish  accurately  five 
sets  of  hardened  parallels.  They  are  shown  at  the  left-hand 
end  of  the  grinder  table  in  hard  wood  boxes,  which  keep  them 
in  pairs  and  protect  thom  from  injury  when  not  in  use. 

In  making  the  grinding  fixture  the  base  A,  which  was  a 
gray  iron  casting,  was  secured  to  the  table  by  means  of  two 
5/16-inch    fillister-head   screws.      The   base    was    then    ground 


^ixiuic   tor   gimdiDg    f&ralieU  on  B.   &   B.    Onnder 

off  to  an  accurate  surface  on  its  top  face.  The  part  B  was 
next  screwed  to  the  base  of  the  fixture  and  ground  to  an 
accurate  finish  so  that  its  vertical  face  was  perpendicular  to 
the  top  of  the  base  A.  The  clamps  C  were  used  to  hold  the 
work  down  and  two  parallel  clamps  were  also  used — one  at 
each  end — to  hold  the  work  securely  against  the  face  of  the 
block  B.  These  parallels  were  finished  in  pairs,  and  after 
being  completed  did  not  show  an  error  of  over  0.0005  inch  in 
any  direction.  The  sizes  ranged  from  %  by  %  inch  to  % 
by  1%  inch,  all  sizes  being  7  inches  long. 
Pottstown,  Pa.  Clayton  Dane 


A  PECULIAR  ACCIDENT 

The  accompanying  photograph  shows  an  accident  that 
happened  on  the  Birmingham  division  of  the  Southern  Rail- 
way about  a  year  ago.  There  are  several  cases  on  record  of 
a  pair  of  trucks  having  slipped  from  under  a  box  car  un- 
noticed, and  one  famous  case  where  a  whole  car  was  lost  out 
of  a  freight  train  without  being  detected  until  the  end  of  the 
run. 

The  engine  shown  in  the  illustration  had  been  stripped  of 
all  side-rods  and  was  being  hauled  along  with  a  train  of  cars 
from  Atlanta  to  Birmingham.  When  the  train  stopped  at 
Lincoln,  Alabama,  it  vias  discovered  that  the  left  main  wheel 


as  well  as  the  driving-box,  shoe,  wedge  and  bottom  rest  were 
all  missing.  There  had  been  no  previous  indication  that  this 
wheel  was  loose.  As  is  quite  generally  known,  these  wheels 
are  pressed  onto  the  axle  with  a  pressure  of  from  100  to  150 
tons,  and,  although  they  sometimes  loosen  after  long  usage, 
we  never  heard  before  of  one  working  clear  off  the  axle. 
The  missing  wheel  was  found  twelve  miles  back. 

As  Is  also  well  known,  when  an  engine  is  being  hauled  by 
another  engine,  it  is  supposed  to  be  attended  by  some  person 
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who  should  havo  noticed  this  accident  sooner.  There  was 
nn  attendant  In  this  caHe  but  be  bad  left  bis  cbargo  and 
was  rldhiK  the  leudlnB  engine.  The  chalnH  Hliovvn  in  tho  11- 
lu.stratiiui  wcro  put  on  and  the  engine  hiuil(>(l  Into  the  Hhop. 
JUnnlnKliain,  Ala.  John   A.  (^ook 


BABBITTING   AND   PLANING   CROSS- 
HEAD    GIBS 

Appliances  for  babbitting  and  planing  locomotive  gibs, 
which  proved  very  satisfactory  In  a  Western  railway  shop, 
are  shown  in  the  accompanying  illustration.  Tho  three  upper 
views  show  the  mandrel  or  fixture  used  for  babbitting  the 
gibs.  The  four  U-shaped  clamps  A  act  as  guides  and  hold 
the  gib  In  place  while  being  babbitted.  These  clamps  engage 
shallow  grooves  at  B  which  are  cut  in  the  back  of  the  mandrel 
body.  When  the  gib  C  is  placed  In  position  for  babbitting,  as 
shown,  the  clamps  A  are  pushed  in  against  stops  D  and  the 
screws  E  are  tightened.  The  stops  D  are  provided  so  that 
the  gib  will  be  held  at  the  proper  distance  from  the  face  of 
the  babbitting  fixture.  Tho  planed  surface  on  the  back  of 
the  gib  rests  against  the  clamps  so  that  the  face  of  the  gib 
is  held  parallel  with  the  fixture.  Screws  F  hold  the  gib  out 
against  the  clamps. 
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Babbitting  and  Planing  Fixtures  for  Crosshead  Gibs 

Before  pouring  the  babbitt,  fireclay  is  placed  along  the  sides 
to  prevent  the  metal  from  running  out.  This  is  held  in  place 
by  flanges  G.  When  the  babbitt  has  hardened,  clamps  A  are 
loosened  and  the  gib  is  forced  off  the  mandrel  by  the  screw 
H,  the  side  of  the  mandrel  being  slightly  tapering  so  that  the 
gib  can  be  removed  easily. 

When  this  mandrel  is  used,  the  babbitt  is  distributed  uni- 
formly and  the  flanges  have  practically  the  same  thickness, 
so  that  it  is  unnecessary  to  leave  more  than  1/16  inch  of 
metal  to  be  planed  off.  For  this 
reason  the  mandrel  is  superior  to 
types  generally  used,  because  it  re- 
duces the  time  required  for  planing. 

The  planing  tool  used  for  finish- 
ing the  babbitted  surface  is  shown 
at  J.    The  cutter  is  fastened  to  the  ^''"■''^ 

holder  with  three  small  round-headed  bolts  as  shown.  The 
width  of  the  cutter  is  slightly  less  than  the  stand  rd  width 
of  the  guide  so  that  a  gib  can  be  planed  to  fit  a  guide  which 
has   become   worn.     This   tool   has   only   a   slight   amount   of 


clearance  on  the  bottom,  as  exces.sive  clearance  causes  It  to 
gouge  into  the  metal.  The  chuck  or  fixture  used  for  holding 
th(!  gibs  while  they  are  being  planed  is  shown  at  K.  This 
(Ixturc  is  held  to  the  planer  table  by  bolts  passing  through 
liolders  Ij  and  is  aligned  by  a  tongue  on  the  bottom.  Tho  gib  Is 
held  by  taper  pins  M  which  arc  driven  in  through  the  flanges 
at  the  side,  as  shown  in  the  end  view.  The  holes  in  tlie  fixture 
are  a  little  lower  than  those  in  the  gib  so  that  the  pins  will 
draw  tho  gib  down  firmly  against  the  top  of  the  chuck.  The 
planer  used  for  this  work  has  a  cutting  speed  of  50  feet  per 
minute  and  the  gibs  are  planed  at  the  rate  of  5  per  hour, 
which  is  three  times  the  production  obtained  before  these 
tools  wore  made.  H.  T.  P. 


DRILL  JIG   FOR   FORK   LINKS 

The  drill  jig  shown  herewith  was  designed  for  drilling 
fork  links.  The  form  of  these  links  is  Indicated  by  dot-and- 
dash  lines  in  both  views.     The  link  has  a  round  boss  at  one 


Drill  3ie  for  Forked  Links 

end  and  rounded  forks  at  the  other  end.  It  is  accurately 
held  between  two  V-blocks,  one  being  adjustable  and  the  other 
stationary.  The  adjustable  V-block  A  is  clamped  against  the 
work  by  the  star-wheel  and  screw  shown,  and  it  travels  be- 
tween finished  ways,  thus  providing  an  accurate  as  well  as 
rapid  method  of  clamping. 

These  V-blocks  have  inserted  steel  plates  B  and  C.  The 
latter,  which  is  in  the  stationary  V-block,  carries  a  drill 
bushing  for  drilling  the  lower  fork,  and  an  upper  shoulder 
on  this  plate  provides  a  support  for  the  upper  fork;  thus  there 
are  two  bushings  in  alignment  for  drilling  the  two  ends. 
The  inserted  plate  B  in  the  adjustable  block  supports  the  op- 
posite end  of  the  fork  link.  With  this  arrangement,  a  two 
V-clamping  jig  is  obtained  having  a  three-point  support.  This 
drill  jig  was  accurate,  rapid  and  easily  operated. 

M.  W.  W. 


INDICATOR  FOR  LOCATING  CENTER 
PUNCH  MARKS 

An  indicator  for  use  in  locating  center  punch  marks  is 
shown  in  the  accompanying  illustration.  This  form  of  in- 
dicator can  be  used  on  the  milling  machine,  boring  mill  or 
drill  press,  and  in  the  writer's  opinion  is  a  particularly  effi- 
cient tool.     The  trouble  with  most  instruments  of  this  class 


Form    of   Indicator    for    locating    Center    Punch   Marks 

is  that  the  body  is  not  in  perfect  alignment  with  the  hole; 
but  with  the  present  design,  the  hole  can  be  lapped  and  the 
outside  ground  in  accurate  alignment  with  it. 

Milwaukee,  Wis.  W.  Bdtzlaff 
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AN   INEXPENSIVE   DRAWING   BOARD 

The  accompanying  illustriition  sliows  a  cheap  and  satis- 
factory drawing  board  which  may  bo  made  by  almost  any  one 
at  a  small  cost.  The  writer  has  used  a  board  of  this  de- 
scription for  some  time,  and  found  that  it  meets  all  require- 
ments that  a  more  expensive  one  docs.  The  cost  of  the  com- 
plete outfit,  including  a  little  work  that  had  to  be  done  out- 
side, was  about  $5. 

Referring  to  the  illustration,  A  is  the  drawing  board.  A 
board  B,  about  15  inches  square  by  1  inch  thick,  is  secured 
to  the  under  side  of  the  drawing  board  by  five  or  six  wood 
screws.  In  such  a  way  that  the  grain  of  the  wood  in  the  two 
boards  is  at  right  angles.  The  plates  C  are  made  of  flat 
steel,  y^  inch  thick  by  2i/^  inches  wide.  Each  of  these  plates 
is  fastened  to  the  board  B  by  means  of  three  wood  screws. 


the  screw  is  removed  and  the  pen  heated  with  a  Bunsen 
burner  or  any  other  gas  flame  which  does  not  smoke.  The 
flame  of  an  ordinary  gas  range  can  be  used  with  satisfactory 
results.  The  heating  is  commenced  at  the  point,  care  being 
taken  to  turn  the  pen  continually  In  order  to  have  both 
points  evenly  heated.  The  pen  is  heated  slowly  until  a  bright 
rod  is  obtainod  about  3/16  inch  back  from  the  point. 

I  have  found  that  the  best  way  of  quenching  the  heat  is  by 
thrusting  the  point  of  the  pen  Into  a  cake  of  beeswax  to  a 
depth  of  about  %  inch.  If  beeswax  Is  not  obtainable,  a  cake 
of  clear  castile  soap  Is  almost  as  good.  The  pen  is  left  in 
this  position  until  the  wax  sets  around  It  and  is  then  allowed 
to  cool  for  about  an  hour,  after  which  It  can  bo  removed 
and  the  wax  cleaned  off  with  gasoline  or  benzine.  The  point 
is  then  brought  to  a  final  finish  by  using  a  fine  oilstone. 
Of  course,  the  original  polish  will  have  been  spoiled  by  this 
treatment  but  it  may  be  easily  restored  by  using  a  piece  of 
crocus  cloth. 

Fort  Wayne,  Ind.  Homi;u  R.  Tai.maoe 


Design  for  an  Inexpensive  Drawing  Board 

Holes  are  drilled  in  the  lower  edge  of  these  plates  for  a  % 
inch  carriage  bolt,  the  hole  in  one  plate  being  filed  square  to 
receive  the  head  of  the  bolt  D.  The  nut  E  on  this  bolt  is  an 
ordinary  wing-nut,  which  may  be  obtained  in  any  hardware 
store. 

The  support  F  is  made  of  a  piece  of  ordinary  3-inch 
wrought  Iron  pipe,  two  feet  in  length.  One  end  of  this  pipe 
Is  hammered  flat  so  that  it  will  fit  between  the  plates  C,  and 
the  hole  is  drilled  to  receive  the  bolt  D  which  holds  the  table 
to  the  support.  The  lower  section  of  the  support  G  is  a  piece 
of  31^-inch  iron  pipe,  one  end  of  which  is  screwed  into  a 
standard  3%-inch  floor  flange  I.  The  height  of  the  drawing 
board  can  be  regulated  by  adjusting  the  position  of  the  pipe 
/'  in  pipe  G,  and  then  screwing  up  the  binding  screw  H.  The 
flange  at  the  end  of  the  support  is  screwed  to  a  board  which 
should  be  about  18  or  20  inches  square. 

It  will  be  readily  seen  that  the  design  of  this  drawing 
board  makes  it  possible  to  have  it  set  at  any  desired  angle. 

When  the  board  is  not  in  use,  it  may  be        

folded  down  into  a  vertical  position  and 
then  pushed  over  against  the  wall,  where  it 
occupies  very  little  space.  The  pipe  sizes 
referred  to  were  selected  because  the  out- 
side diameter  of  the  smaller  pipe  fits  nicely 
in  the  inside  diameter  of  the  larger  one. 
Furthermore,  the  standard  flange  used  on 
the  larger  pipe  is  heavy  enough  so  that  it 
will  hold  the  table  without  requiring  it  to 
be  screwed  down  to  the  floor. 

Indianapolis,  Ind.  Feed  E.  Hosmer 


LAYING  OUT   HEXAGONAL  HEADS 

The  accompanying  illustration  shows  a  convenient  method 
of  laying  out  hexagonal  heads  and  nuts  and  the  following 
gives  a  brief  description  of  the  way  in  which  a  diagram  of 
this  kind  Is  laid  out.  On  BC  lay  off  from  C  distances  equal 
to  one-half  the  length  across  the  flats  of  the  heads  and  nuts 
most  commonly  used.  The  distances  on  one  side  of  C  are 
made  to  represent  the  finished  sizes  and  on  the  other  side 
of  C  the  rough  sizes.  Next,  draw  lines  to  form  the  30-degree 
angles  ACB.  Then  draw  vertical  lines  from  the  points  laid 
off  on  BC  and  connect  the  top  of  these  verticals  on  the 
"finished"  side  with  the  tops  of  the  corresponding  sizes  on 
the  "rough"  side.  Mark  each  horizontal  line  with  the  diam- 
eter of  the  bolt  which  the  line  represents. 

It  will  be  evident  that  with  the  compass  set  from  the  point 
C  to  the  proper  point  on  the  line  BC,  a  circle  can  be  drawn, 
around  which  the  plan  of  the  head  or  nut  can  be  laid  out. 
To  draw  the  side  elevation  without  the  plan,  the  compass 
is  set  from  the  point  C  to  the  Intersection  of  the  proper 
vertical  line  with  the  line  AC,  which  represents  one-half  the 
distance  across  the  corners.  This  distance  is  then  laid  off 
from  the  center  line  of  the  bolt.  The  compass  is  then  set 
from  the  proper  point  on  the  line  BC  to  the  Intersection 
with  the  line  AC,  which  represents  one-half  the  side  of  the 
head  or  nut,  and  this  distance  is  laid  off  on  each  sido  of  the 
center  line  of  the  bolt.     After  these  dimensions  have  been 


HARDENING  DRAFTSMEN'S 
RULING  PENS 

During  my  experience  as  a  draftsman,  I 
have  found  that  even  the  highest-priced  rul- 
ing pens  do  not  always  have  the  proper 
temper  to  hold  a  satisfactory  point  for  any 
length  of  time.  If  a  pen  is  too  soft,  it  re- 
quires frequent  touching  up  with  a  hone  and 
as  is  well  known,  one  or  two  Improper 
strokes  will  spoil  the  result  of  the  most  careful  effort  to  ob- 
tain a  good  working  point  I  use  the  following  treatment 
for  sharpening  a  pen.  First  use  an  ordinary  stone  of  close 
medium  grit.  With  such  a  stone  and  the  proper  care,  a  pen 
can  be  brought  to  a  very  satisfactory  point.  In  order  to  be 
sure  that  the  pen  is  of  the  desired  hardness.  I  use  the  follow- 
ing method  of  hardening:     After  the  pen  has  been  sharpened. 


Half   and   Full   Size   Diagrams   for   laying  out   Heads   and   Nuts 


secured,  the  head  or  nut  can  be  laid  out  in  the  ordinary  way. 

I  use  a  piece  of  bristol  board  carefully  laid  off  with  flue 
lines.  The  size  of  the  card  Is  made  2'i  by  4',  Inches.  I 
have  found  that  two  charts,  one  full  size  and  the  other  half 
size,  are  most  convenient  for  my  work,  but  the  same  principle 
can  be  applied  to  other  scales. 

Barberton,   Ohio.  T^    F.    P\bkkr 
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QUKSTIONS  ON   I'KAtmCAI ,  HUUJEUT8  OP  OENERAI.   INTEREST 


UNIVERSAL  TYPE  METAL 

R.  O. — I  have  heiinl  ol'  a  wvw  typo  inotal  that  can  be  suc- 
cessfully used  for  llnotypo  uiacliinos,  monotypes  and  for 
stereotyping:,  and  would  like  to  know  the  coiistitucMits. 

A.— You  doubtless  refer  to  a  new  alloy  compounded  by 
CSeorge  R.  Warner,  chief  linotype  machinist  of  the  New  York 
Morlil.  This  alloy  is  said  to  worli  equally  well  for  linotypes, 
monotypes  and  stereotypes.  It  consists  of  lead  S2  per  cent, 
antimony  13  per  cent  and  tin  5  per  cent.    It  is  not  patented. 


HIGH-SPEED   STEEL  JIG  BUSHINGS 

C.  R. — Is  it  practicable  to  use  high-speed  steel  for  jig 
bushings?  What  are  the  advantages  of  high-speed  steel  for 
this  purpose? 

A.— The  advantages  that  would  result  from  the  use  of 
high-speed  steel  for  jig  bushings  would  hardly  seem  suf- 
ficient to  warrant  its  use.  The  high  cost  of  high-speed  steel 
and  the  difficulty  of  working  it  would  seem  to  make  its  use 
practically  prohibitive-  The  question  is  submitted  to  readers 
for  discussion. 


PRESSURE  REQUIRED  TO  UPSET  COLD  STEEL 

W.  J.  S. — How  much  pressure  is  required  to  upset  a  %-inch 
round  rod  of  machinery  steel,  the  head  formed  to  be  %  inch 
diameter? 

A.— Experiments  made  by  William  Kent  and  recorded  in 
his  "Mechanical  Engineers'  Pocketbook"  indicate  that  soft 
steel  rivets  require  a  pressure  of  about  100,000  pounds  per 
square  inch  for  cold  heading.  If  the  maximum  diameter  of 
the  head  on  the  rod  is  %  inch,  its  cross-section  area  is  nearly 
1/3  square  inch;  hence,  a  maximum  pressure  of  30,000  to 
33,000  pounds  would  be  required  to  form  the  head. 


CALCULATING  STRESSES  IN  MALLEABLE 
IRON  PLATE 

W.  N.  A.^I  would  like  to  know  how  to  proceed  in  calculat- 
ing the  stresses  in  the  malleable  iron  plate  illustrated  here- 
with, when  a  load  of  1000  pounds  is  applied  on  the  circumfer- 
ence of  a  circle  A 
1  inch  in  diameter. 
Do  the  bosses  % 
inch  high  and  % 
inch  high  increase 
the  strength  of  the 
plate?  Would  this 
be  considered  a 
circular  plate  fixed 
at  the  edge,  with  a 
concentrated  load 
in  the  middle  and 
a  radius  of  i^  inch? 
There  is  a  %-inch 
rod  passing  through 
the  boss  in  the  mid- 
dle of  the  plate  and 
it  is  possible  that 
the  load  may  cre- 
ate a  tendency  for 
the  metal  to  deflect 
and  grip  this  rod. 
What  I  would  like 
to  obtain  is  formu- 


MaUeable  Iron  Plate  in  which  it  is  required 
to  determine  the  Stresses 


las  that  will  show  the  deflection  and  the  stresses  in  the  metal 
in  order  to  be  able  to  determine  whether  the  design  is  cap- 
able of  safely  supporting  the  load  of  1000  pounds. 

Answered  by  "W.  L.  Cathcart 

A. — Only  general  answers  can  be  given  to  these  questions 
for  several  reasons.  First,  the  diaphragm  supporting  the  load 
is,  technically,  an  unstayed  "flat  plate,"  circular  and  fixed  at 
the  edge,  and  the  theoretical  analysis  of  the  resistance  to 
bending  of  such  plates  is  as  yet  unsatisfactory.  Second,  the 
plate  in  question  has  a  central  hole  with  bosses  or  stiffening 
rings,  and  this  modification  materially  affects  the  results  from 
such  formulas  as  have  been  deduced.  Third,  while  both 
strength  and  rigidity  are  required  in  this  design,  the  plate 
is  only  %  inch  thick  and  it  is  to  be  made  of  malleable  iron. 


For  castings  no  (liicker  tlian  lliin,  tlu;  composition  and  heat- 
treatment  of  this  material  are  usually  such  that  it  Is  far 
from  stiff  anil  is  capable  of  much  diHtorlion  without  rupture — 
that  Is,  it  is  strong  but  not  rigid.  However,  the  following 
discussion  of  the  general  principles  affecting  the  design  will 
be  of  service  in  judging  its  fitness  for  the  work. 
Stresses— General  Methods 
Formulas  for  the  stresses  in  unstayed  plates  can  be  deduced 
in  several  ways.  Thus— following  Merriman's  method — let 
Fig.  1  represent  a  circular  plate  of  radius  r  and  thickness  t, 
supported  at  the  edge  and  carrying  a  uniform  load  of  p  pounds 
per  unit  of  area  of  the  upper  surface.    The  total  load  is  then 


i  U  I  U  U  i  i  i  i  I     ^^ 


H-^H 


T     } ! T — ^ 

-  2 


Machinery 


Fig-.    1.     Diagram  showing  Method  of  determining  Stresses  in  Plate 

Tr7-'p    and    the    length    of    the    support    of    this    load    is    2Trr. 
Hence,   the  reaction  of  that  support,  per  unit  of  length,   is 
TT  r^p         r  p 


2irr  2 

Now,  take  an  elementary  strip  A  of  width  6,  whose  center 
line  is  a  diameter.     The  area  of  this  strip  is  2  br,  the  total 

brp 

load  on   it  is  2brp,  and  the  reaction  at  each   end  is  ■ 

2 
or   brp   for  both  ends.     Since,   to   support  a  load  2brp,  only 
reactions  of  brp  are  thus  available,  there  must  be,  for  equili- 
brium,   upward    re- 


T" 


J- 


s  i  s  t  i  n  g  shearing  '-°*''  ='"'°''  '-^^■ 

forces  at  the  sides 
of  the  strip  equal 
to  brp,  the  remain- 
der of  the  load. 

As  the  load  is 
uniformly  dis- 
tributed, the  in- 
tensity of  these 
shearing  forces  is 
zero  at  the  middle 
of  the  beam  and  in- 
creases at  a  uni- 
form rate  to  the  supports. 
2r 

at    a    distance    from    the    middle    or    through,    the 

3 
ter    of    gravity    of    the    triangle    which    they    form. 


Fig.  2.     Cross-section    through    the    Plate 

Hence,   their   resultant   V   acts 


The 


upward  and  downward  system  of  forces  thus  constituted  is 
shown  at  the  right-hand  side  of  Fig.  1.    The  maximum  bending 

br^p 
moment,  which  is  at  the  middle  of  the  beam,  is  ilf  = —  . 


The  corresponding  stress  is: 
31  c 


■  = ■=2p—  (1) 

I  bt^  f 

This  is,  however,  an  apparent  and  not  a  true  stress,  since 

allowance  must  be  made  for  the  modifying  effect  of  similar 

strips  crossing  A  at  the  center.    Thus,  for  a  strip  B  at  right 

angles  to  A,  we  have  a  similar  stress  S.,  equal  to  Si,  but  per- 


March,   1914 


MACHINERY 


591 


pendiciilar  to  it.  Rupture  generally  occurs  on  the  lower  or 
tensile  side  of  the  plate.  For  that  side,  the  true  maximum 
tensile  stress  is  then  T  =  S,  —  eS,,  in  which  e  is  the  factor  of 
lateral  contraction.  The  mean  value  of  e  for  iron  and  steel  is 
1/3.  Substituting  this  value  and  those  of  S,  and  S,,  we  have 
for  a  supported  plate: 

4  r^p 

r  = (2) 

3f 
For  a  plate  fixed   at  the  edge,   the   determination  of   T  is 
much  more  complex  and  cannot  be  given  here.    In  such  plates, 
this  stress  is,  however,  about  three-fourths  of  that  given  by 
Equation   (2)  or: 

r'  p 

T  = (3) 

t' 
Stresses  due  to  Concentrated  Loads 
The  method  of  analysis  given  above  is  general  and  can  be 
modified  to  determine  the  stresses  due  to  concentrated  loads. 
For  the  case  in  question,  as  shown  by  Fig.  2,  a  load  of  1000 
pounds  is  concentrated  concentrically  on  a  circumference 
whose  diameter  is  1  inch.  For  these  conditions,  with  a  sup- 
ported plate  having  no  central  hole  or  bosses,  the  formula 
becomes: 

/4                    r          \    P 
r  =  I  —  hyp.  log.  —  +  1  I • 

\  3  I'o  !    ir  t- 

where  jT  =  safe  working  tensile  stress; 
r  =  radius  of  plate; 
To  =  radius  of  load  circle; 
P  =  load  in  pounds; 
t  =  thickness  of  plate  in  inches. 
In   this   case,   the  radius  r  is   lY^,    inch,   r„  =  y.,   inch,   and 
r  -^  j'o  =  3,   the   hyperbolic  logarithm   of   which   is   1.1.     Sub- 
stituting and  transforming  : 

P 
7'=  0.77—  (4) 

for  a  supported  plate.  Taking  three-fourths  of  this  result, 
as  in  Equation   (3),  we  have,  for  a  plate  fixed  at  the  edge: 

P 
7=0.58—  (5) 

t- 
For  malleable  iron  in  tension,  average  values  are:  ultimate 
strength,    40,000    pounds    per    square    inch    and    elastic   limit, 
18,000  pounds.     Taking  5  as  a  factor  of  safety,  tlie  safe  work- 
18,000 

ing  stress  T  = =3600  pounds  per  square  inch.     Sub- 

5 
stituting  this  value  and  P  =  1000  in  Equation    (5)   we  have: 
t  =  0.4  inch  (6) 

While  this  theoretical  formula  gives,  in  general,  a  greater 
thickness  than  is  usual  in  practice,  this  discrepancy  diminishes 
with  thin  castings,  in  which  several  elements  combine  to 
lessen  the  margin  of  safety. 

Central  Hole  and  Bosses 
A  central  hole,  not  reinforced  by  bosses,  of  course  weakens 
the  plate.  This  is  shown  conclusively  by  Formulas  (1)  and 
(2).  Owing  to  the  interaction  of  the  stresses  through  lateral 
contraction,  the  relation  between  the  stress  in  strip  A.  before 
it  is  crossed  by  strip  B,  and  its  stress  after  that  crossing  is  as 
2  to  4/3.  That  is,  the  crossing  and  consequent  support  lessen 
the  stress  in  A,  not  only  at  the  center  but  throughout  its 
whole  length.  Since  the  hole  is  relatively  small,  the  bosses 
make  up,  partially  or  wholly,  for  this  loss  of  strength.  In 
the  first  place,  when  a  plate  thus  centrally  perforated  is  tested 
to  destruction,  as  shown  at  the  left-hand  side  of  Fig.  3,  there 
is  a  circumferential  stress  at  the  edge  of  the  hole,  so  that  the 
plate  fails  by  radial  tearing.  Therefore,  any  thickening  of 
this  edge  will  provide  more  metal  and  lessen  the  stress  per 
square  inch.  It  is  evident  that  the  wider  the  boss — that  is, 
the  greater  the  radius  r, — the  bettor,  in  this  respect.  Again, 
take  any  elementary  diametral  strip,  %  inch  wide,  as  C  in 
Fig.  3.  At  the  middle  on  the  diameter  W,  there  is  3/16  X2 
X  11/2  =  9/16  square  inch  of  metal,  as  compared  with  %  X  Vi 
=  3/16  square  inch  at  any  other  part  of  the  strip.  Finally, 
the  location  of  this  additional  metal  also  increases  the  strength 
of  the   plate,   since   it   increases  the  depth   of  the   imaginary 


beam  C  at  the  bosses,  and  the  strength  of  a  beam  of  rectangu- 
lar cross-section  varies  directly  as  the  square  of  Its  depth. 

As  to  the  possibility  of  the  bore  contracting  and  gripping 
the  rod  passing  through  it:  in  order  to  bend,  the  plate  must 
stretch — always  at  the  lower  surface,  and,  with  ductile  metal, 
on  the  upper  side  as  well.  This  stretching  will  produce  a 
radial  tensile  stress  in  the  boss  where  it  joins  the  plate,  as 
shown  in  Fig.  4,  and  this  stress  will  tend  to  increase,  not 
decrease,  the  diameter  of  the  bore.  For  such  metal  and  di- 
ameters, a  calculation  of  this  stress  would  have  no  value.  The 
difference  between  seizing  and  a  close  working  fit  would  be 
measured  in  thousandths  of  an  inch,  and  such  minute  dimen- 
sions can  be  computed  (.'ffectively  only  for  material  like  gun- 
steel  whose  composition,  heat-treatment,  and  behavior  under 
strain  are  known  in  detail. 

Summing  Up 

Owing  to  reinforcement  by  the  bosses,  the  plate  is  at  least 
as  strong  as  if  it  had  no  central  hole.  Then,  considering  it 
as  a  solid  plate,  Formula  (6)  shows  that,  as  designed,  it  has 


Figs.  3  and  4.     Possible  Results  of  Excessivo  Stresses  on   Plate 


but  60  per  cent  of  the  required  thickness.  On  the  other  hand, 
for  heavier  castings,  this  formula  gives  thicknesses  which  are 
too  great;  also,  a  low  working  stress  has  been  used  in  the 
calculations;  and  finally,  the  reinforcement  of  the  bosses  may 
stiffen  the  plate  sufficiently  to  make  the  designed  thickness 
enough  for  strength. 

The  difficulty  in  deciding  is  due  mijinly  to  the  thinness  of 
the  casting.  In  heavier  plates,  malleability  makes  the  iron 
capable  of  resisting  shock  without  material  bending  or  break- 
ing, but  in  thin  castings  this  characteristic  is  usually  carried 
to  an  extreme,  so  that  the  metal  becomes  soft  and  pliable. 
Further,  slight  changes  in  the  proportion  of  silicon  or  in  the 
treatment  during  melting  and  annealing  may,  with  these  thin 
castings,  make  a  marked  difference  in  their  physical  char- 
acteristics. If  maximum  lightness  is  desired,  a  practical  way 
to  secure  it  would  be  to  make  a  trial  casting  with  a  moderately 
thick  plate  and  the  bosses  as  wide  as  possible.  Then,  test  the 
plate,  and,  if  no  noticeable  deflection  appears,  machine  off  a 
thin  layer  of  metal,  and  test  it  again.  The  loss  of  the  "skin" 
in  this  process  will  not  affect  the  strength  of  the  plate  to  a 
greater  extent  than  the  removal  of  any  other  layer  of  equal 
thickness.  As  a  last  resort,  if  the  design  will  permit,  the  plate 
may  be  ribbed  underneath,  as  shown  at  D  in  Fig.  2. 


Questions  and  answers  of  general  interest  only  are  pub- 
lished. All  inquiries  must  be  accompanied  with  name  and 
address  to  receive  attention.  Compliance  will  enable  some 
answers  to  be  made  by  mail  it  not  deemed  suitable  tor  pub- 
lication.— Editor. 

*     *     • 

The  application  of  centrifugal  force  to  clothes  and  metal 
chips  for  the  extraction  of  water  and  oil,  is  well  known,  but 
not  so  well  known  is  the  use  for  pressing  certain  materials 
such  as  cork.  It  has  been  found  impossible  to  compress  scrap 
cork  into  cylindrical  shapes,  because  of  the  friction  of  the 
material  on  the  sides  of  the  container.  In  a  centrifugal  ap- 
paratus, however,  compression  to  any  form  is  readily  accom- 
plished. Long  cylinders  of  granulated  cork  are  formed  with- 
out trouble;  each  particle  of  cork  is  impelled  outward  by  the 
centrifugal  force  and  neither  external  nor  internal  friction  of 
the  material  hinders  the  compressive  action. 


NBW  MACHINERY  AND  TOOLS 


TUK    COMPLETE    MONTHLY    UKCORD    OK    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


GRIDLEY   AUTOMATIC   MULTIPLE- 
SPINDLE   DRILL 

In  Uovclopiiig  the  Grldlcy  automatic  multiple-splndlo  drill, 
the  intention  of  tho  Windsor  Machine  Co.,  Windsor,  Vt,  was 
to  produce  a  machine  applicable  to  the  rapid  drilling  of 
parts  which  are  difficult  to  handle  on  other  types  of  machines. 
Tests  which  have  been  conducted  on  these  machines  in  the 
builder's  factory  show  that  tliere  is  also  a  marked  saving  of 
floor  space  in  addition  to  a  reduction  of  time,  as  compared 
with  other  methods  that  were  previously  considered  satis- 
factory. 

The  Gridley  automatic  multiple-spindle  drill  is,  in  reality, 
a  vertical  turret  machine  adapted  for  drilling,  reaming, 
counterboring  and  facing  a  variety  of  classes  of  work.  The 
design  differs  radically  from  other  drilling  machines  in  that 
the  spindles  are  adjustable  both  radially  and  circumferen- 
tially,  thus  enabling  all  spindles  to  be  located  for  operation 
at  a  common  center  or  at  different  points,  as  may  be  re- 
quired for  various  classes  of  work.  Holes  can  be  drilled  cut- 
ting into  each  other  or  as  far  apart  as  the  capacity  of  the 
machine  will  allow.  The  spindles  are  individually  adjust- 
able, so  that  any  tool  may  be  placed  in  position  to  work  to 


Fig.    1.     Front   View   of    Gridley   Automatic    Multiple-spindle   Drill 

any  depth,  regardless  of  the  position  of  other  tools.  As  all 
spindles  are  supported  from  the  center  column  and  dis- 
tributed around  an  entire  circle,  the  thrust  on  one  side  is 
balanced  by  the  thrust  at  the  opposite  side.  This  relieves 
the  center  column  of  undue  strain,  and  any  tendency  for  heavy 
feeds  to  spring  the  machine  is  practically  eliminated. 

Front  and  side  views  of  the  machine  are  shown  in  Figs. 
1  and  3,  and  Figs.  2  and  4  show  closer  views  of  the  work- 


table  and  guide  bushing  holders  that  are  employed  on  these 
machines.  It  will  be  seen  that  the  work  is  held  in  chucks 
or  suitable  fixtures  mounted  on  a  rotating  work-table 
which  revolves  around  the  center  column.  As  it  is  necessary 
to  have  one  position  of  the  work-tabli!  idle  for  tlu:  purpose  of 


Fig.  2.     Close  View  of  Work  Table  and  Bushing  Holders 
shown  in   Fig.   1. 

removing  the  finished  piece  and  inserting  a  fresh  blank,  one 
more  chuck  or  fixture  is  used  than  the  number  of  spindles  on 
the  machine.  This  idle  or  loading  position  is  clearly  shown 
at  the  center  in  Figs.  1  and  2,  where  it  will  be  seen  that  the 
blank  has  been  placed  in  the  fixture  ready  for  the  first  index- 
ing. In  this  case  the  machine  is  operating  on  a  small  thread- 
ing die.  The  die  shown  to  the  right  of  the  loading  position 
is  finished  and  will  be  removed  when  the  table  has  advanced 
one  point;  a  fresh  blank  will  then  be  mounted  in  place  ready 
for  the  cycle  of  operations  that  is  to  be  performed  on  it. 

The  necessary  number  of  spindles  can  be  built  Into  the  ma- 
chine to  meet  the  requirements  of  the  class  of  work  to  be 
operated  upon,  from  five  to  nine  spindles  being  the  usual 
number.  In  order  to  divide  the  time  of  the  successive  opera- 
tions as  uniformly  as  possible,  it  is  sometimes  advisable  to 
use  two  or  more  spindles  working  in  the  same  hole,  each  of 
which  machines  a  portion  of  the  whole  depth.  Tlie  table  In- 
dexes one  point  each  time  it  is  lowered  from  the  tools,  and 
one  finished  piece  of  work  is  produced  each  time  the  table 
moves  upward.  The  time  taken  to  produce  the  piece  is  that 
of  the  longest  operation  plus  the  idle  time  required  to  bring 
the  work  to  the  tools  in  the  next  position.  Each  individual 
spindle  can  be  geared  to  the  correct  speed  for  the  tool  which 
it  carries,  and  in  cases  where  extra  heavy  service  is  re- 
quired of  one  or  more  tools,  special  spindles  of  heavy  con- 
struction can  be  used  for  these  operations. 

In  drilling  a  layout  of  holes,  to  insure  accurate  spacing  be- 
tween them  either  of  two  methods  of  holding  the  drill  bush- 
ings may  be  used.  When  only  a  few  of  the  drills  or  other 
tools  need  guide  bushings,  holders  carried  by  adjustable 
vertical  and  horizontal  arms  are  employed.  This  arrange- 
ment is  clearly  shown  in  Fig.  4.  In  cases  where  a  large  num- 
ber of  holes  are  to  be  drilled,  a  plate  is  used  which  extends 
around  the  central  column  of  the  machine,  the  plate  being 
located  between  the  work-table  and  the  spindles.  There  are 
large  holes  in  this  plate,  one  of  which  is  in  line  with  each  of 
the  spindles.  Adjustable  bushing  holders  which  can  be  quickly 
set  in  the  required  position  are  clamped  over  these  holes. 
In  changing  from  one  job  to  another  it  is  only  necessary  to 
change  the  bushing  holders,  and  on  some  classes  of  work  it 
is  necessary  to  change  but  one  or  two  of  the  holders.  This 
is  the  arrangement  which  is  shown  on  the  machine  illustrated 
in  Figs.  1  and  2.  For  drills  and  some  other  tools,  hardened 
steel  bushings  are  used.     Other  tools  which  have  only  short 
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flutes  work  more  advantageously  in  bronze  bushings  which 
locate  the  tools  properly  and  prevent  all  tendency  to  chatter 
when  the  machine  is  working  at  high  speed. 

Little  difficulty  is  experienced  in  setting  up  the  machine 
for  operation  on  different  pieces  of  work.  The  tools  are  in- 
serted in  their  holders  and  a  perfect  sample  of  the  piece  to  be 
machined — finished  to  the  required  size  and  form — is  placed 
in  the  chuck  or  fixture.  The  table  is  next  advanced  by  hand 
until  the  piece  is  located  at  the  point  under  the  first  spindle, 
where  the  sequence  of  operations  commences.  The  spindle  is 
then  swung  into  exactly  the  required  position  and  the  guide 
bushing  fastened  in  place.  After  raising  the  table  to  its 
highest  cutting  point,  the  spindle  is  adjusted  vertically  in 
order  that  the  hole  may  be  machined  to  the  proper  depth. 
This  operation  is  repeated  for  each  spindle  until  all  of  the 
tools  have  been  properly  located. 

By  referring  to  the  table  of  spindle  speeds,  the  proper  gears 
are  next   placed   on   the   center   shaft  and   spindles,   and   the 


Fi^,    3.     Side  View  of   Gridley  Automatic  Multiple-spindle  Drill 

gears  brought  Into  mesh.  The  change  gears  which  give  the 
different  speeds  for  the  vertical  center  shaft  are  located  in 
the  case  at  the  lower  left-hand  side  of  the  machine  in  Fig.  1. 
The  change  gears  giving  the  different  feeds  to  the  table  are 
also  located  in  this  case.  After  the  proper  speed  and  feed 
gears  are  in  place,  the  table  should  be  brought  up  to  the 
position  where  the  first  tool  of  the  set  nearly  touches  the 
work.  At  this  point,  a  cam-pin  on  the  operating  disk  should 
be  set  to  throw  out  the  fast  feed  clutch;  this  will  allow  the 
feed  gears  to  drive  the  table  at  the  proper  feed.  After  the 
table  has  reached  its  highest  point  and  the  tools  have  finished 
cutting,  the  second  cam-pin  on  the  operating  disk  should  be 
set  to  throw  in  the  fast  feed  clutch.  The  machine  is  then 
ready  to  start  working. 


The  Gridley  automatic  multiple-spindle  drill  is  equipped 
with  a  gear-driven  oil  pump,  an  oil  tank  and  a  separate  oil 
supply  pipe  with  an  adjustable  nozzle  to  deliver  lubricant  to 
each  cutting  tool.  The  arrangement  of  the  pipiiiL'  ii.vlble 
tube  connections  and   nozzles   will   be  readily    umli  i     i    l.y 


referring  to  the  illustrations.  The  machine  is  equipped  with 
a  self  draining  drip  tank  and  strainer  of  liberal  size.  There 
is  ample  room  for  removing  chips  without  requiring  the  oil 
guards  to  be  disturbed  in  any  way. 


BEAMAN   &  SMITH  BORING  MACHINE 

The  Beaman  &  Smith  Co.,  Providence,  R.  I  ,  has  recently 
added  to  its  line  a  vertical  spindle  cylinder  boring  machine 
which  is  shown  in  the  accompanying  illustration.     It  will  be 


Beaman    &    Smith    Four-spindle    Cylinder    Boring   Machine 

seen  that  this  machine  has  four  spindles,  but  these  machines 
are  built  with  either  three,  four  or  six  spindles.  The  spindles 
run  in  taper  bearings  lined  with  hard  bronze,  means  being  pro- 
vided to  compensate  for  wear.  The  head  is  carried  by  a 
counterbalanced    saddle    which    has    a   vertical    movement   of 
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29%  iiiclifs.  'J'lio  spindles  liavu  aiitonmlk:  feed  and  auto- 
matic stops  arc  provided  to  trip  tho  feed  at  the  reciulrod 
point;  quli'k  power  inoveiuonts  are  also  provided. 

Tho  work  Is  set  up  on  a  revolving  work  table  36  Inches 
8f|uare.  There  are  two  Index  points,  and  the  (Inlshcd  work, 
which  Is  held  In  suitable  fixtures,  can  be  removed  from  the 
Idle  position  whlli>  the  boring  operation  Is  being  performed 
on  a  casting  In  tho  operating  position.  This  feature  provides 
for  keeping  the  nuichlne  in  almost  continiial  operation.  The 
table  is  supported  on  ball  bearings  so  that  it  is  easily  re- 
volved. The  machine  is  driven  by  a  7'/^  horsepower  motor  and 
transmission  of  power  to  the  spindles  is  through  a  train  of 
spiral  and  spur  gears. 


ROWBOTTOM   CAM   MILLING   MACHINE 

The  Rowbottom  Machine  Co.,  Watcrbury,  Conn.,  has  re- 
cently perfected  a  universal  cam  milling  machine  which  is 
adapted  for  cutting  all  types  of  cams.  It  Is  said  to  be  the 
first  cam  cutting  machine  which  has  been  designed  with  the 
cutter  head  carried  on  a  vertical  slide.  Several  important 
advantages  are  secured  through  this  construction,  among 
which  the  following  may  be  mentioned:  The  roller  which 
governs  the  movement  of  the  cutter  head  is  always  kept  in 


//v.?/?y 


Tig,   1.     Front  View  of  Rowbottom  Universal  Cam  Milling  Machine 

contact  with  the  former  cam  through  the  action  of  gravity. 
When  the  cutter  head  works  in  a  horizontal  plane  tliere  is 
frequently  a  tendency  for  the  cutter  to  creep  or  "flinch"  away 
from  the  work,  especially  when  difficult  sections  of  the  cam 
are  being  machined.  Another  advantage  of  the  vertical 
cutter  slide  is  that  the  chips  and  dust  produced  in  cutting 
drop  away  from  the  work  as  fast  as  they  accumulate. 

Referring  to  Figs.  1,  2  and  3,  it  will  be  seen  that  the  cam  to 
be  milled  is  held  on  a  mandrel  carried  by  the  work  head.  This 
head  may  be  supported  with  the  mandrel  in  either  a  horizontal 
or  vertical  position  as  shown  in  Figs.  1  and  3.  For  milling 
plate  or  face  cams,  the  mandrel  is  held  horizontally,  and  for 
machining  cylindrical  cams  the  vertical  position  of  the  man- 
drel is  employed.  When  using  the  mandrel  in  the  vertical 
position,  the  outboard  support  is  used;  this  support  may  be 
removed  from  the  machine  when  it  is  not  needed.  The  change 
from  the  horizontal  to  the  vertical  position  is  effected  by  first 
removing  the  support  under  the  faceplate  and  then  swinging 
the  head  down.  The  bolts  which  were  formerly  employed  to 
secure  the  head  in  the  liorizontal  position  are  now  located  in 
the  proper  position  to  clamp  the  head  vertically.  These  bolts 
enter  holes  in  the  work  head  slide  at  the  place  where  the 
faceplate  support  was  formerly  secured. 

The  machine  is  driven  through  a  single  pulley  which  is 
belted  to  a  two-speed  countershaft.     The  single  driving  pulley 


in  (Miiiippiil  uitli  a  Johnson  clutch,  which  Is  operated  by  tho 
lever  A  located  on  top  of  the  gear-box  in  Fig.  4.  This  lever 
is  within  easy  reach  of  the  operating  position  and  provides 
lor  Instantly  starting  or  stopping  the  machine.  The  small 
lever  11  operates  a  sliding  clutch  between  two  bevel  gears, 
and  by  throwing  this  lever  to  the  forward  or  reverse  station, 
I  he  clutch  is  engaged  to  drive  the  machine  right-  or  left-hand 


Fig.    2.     Opposite   Side   of   Machine   shown   in  Fig,    1 

as  desired.  There  is  also  a  neutral  station  for  the  lever  B, 
in  which  position  the  clutch  is  out  of  engagement  with  both 
gears.  It  will  also  be  seen  that  there  is  a  lever  C  mounted  at 
the  rear  of  the  gear-box  which  is  provided  with  four  stations. 
This  lever  operates  a  cone  of  gears  in  the  gear-box  to  give 
either  of  four  speed  changes,  and  as  the  driving  pulley  is 
belted  to  a  two-speed  countershaft,  there  is  a  total  of  eight 
changes    of    speed    available.      Each    of    the    speeds    for    the 


Fig.    3. 


Rowbottom    Machine    engaged    in   milling    a 
Cylindrical   Cam 


former  spindle  and  work  spindle  obtained  in  this  way  are 
necessarily  the  same  in  order  to  maintain  the  proper  relation 
between  the  cutter  and  the  work. 

The  last  of  the  four  operating  levers  in  Fig.  4  is  shown  at 
D;  it  will  be  seen  that  this  lever  has  three  stations,  the  cen- 
tral one  of  which  is  the  neutral  position,  while  the  other  two 
stations  provide  forward  and  reverse  rotation  for  the  cutter 
spindle.      An    ingenious    mechanism    is    used    to    obtain    four 
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speed  changes  for  the  cutter  spindle,  and  as  in  the  case  of 
the  former  and  work  spindles,  there  are  eight  available  cutter 
speeds,  owing  to  the  drive  being  taken  from  a  two-speed 
countershaft.  An  important  feature  of  this  cutter  spindle 
speed  changing  device  is  that  all  changes  are  obtained  througli 
a  single  lever,  which  is  shown  at  K  in  Figs.  1  and  ;!.  These 
changes  of  speed  are  obtained  through  a  sliding  gear  trans- 
mission which  is  shown  in  detail  in  Fig.  5.     lleforring  to  this 


Fig.  4.     Close  View  of  Gear-box  on    Rowbottom    Cam    Miller 


illustration,  it  will  be  seen  that  there  are  four  pairs  of  gears; 
the  four  gears  carried  on  the  cutter  spindle  are  fixed  longi- 
tudinally and  the  same  applies  to  the  gear  at  either  end  of 
the  driving  shaft.  Each  of  the  driving  gears  F  and  G 
are  splined  to  the  shaft  and  provided  with  positive  clutches, 
by  means  of  which  they  may  be  connected  to  the  gears  at 
either  end  of  the  driving  shaft.  The  longitudinal  move- 
ment of  these  gears  is  controlled  by  fingers  carried  by  two 
cam  operated  slides,  and  either  of  the  gears  F  or  G  may  be 
engaged  directly  with  a  gear  on  the  cutter  spindle  or  the 
clutch  on  either  of  these  gears  may  be  engaged  with  one  of  the 
gears  at  the  end  of  the  driving  shaft  which  is  always  in  mesh 
with  the  spindle  gear.  In  any  case,  there  is  one  of  the  four 
pairs  of  gears  in  mesh  which  provides  for  transmitting  the 
motion  to  the  cutter  spindle  at  the  required  rotative  speed. 

It  was  mentioned  that  the  movement  of  the  driving  gears 
F  and  G  In  Fig.  5  was  controlled  by  fingers  carried  by  a  cam 
operated  slide.  The  arrangement  of  this  cam  mechanism  is 
shown  in  Fig.  6,  the  cam  being  operated  by  the  lever  /•;  which 
is  also  shown  in  position  on  the  machine  in  Figs.  1  and  3. 
The  slides  which  move  the  gears  F  and  G  along  the  driving 
sliatt  are  operated  by  the  rollers  N  and  0,  Fig.  6,  which  run 
in  a  cam  groove  sliown  in  this  illustration.  When  the  lever 
E  is  in  the  central  station,  both  clutches  and  gears  are  dis- 
engaged, and  consequently  there  is  no  rotation  of  the  cutter 
spindle.    By  moving  the  lever  E  to  the  first  station  to  the  left 


Fig.    5.     Change    Gears    for    varying    the    Cutter    Spindle    Speed 

of  the  neutral  position,  point  P  on  the  cam  groove  has  moved 
around  to  the  roller  N  and  has  caused  this  roller  to  be  moved 
toward  the  center  of  the  cam.    This  results  in  a  corresponding 


movement  of  the  slide,  which,  in  turn,  throws  the  gear  F 
into  mesh  with  the  gear  on  the  cutter  spindle.  By  moving 
the  lever  to  the  second  station  to  the  left  of  neutral,  the  point 
R  on  the  cam  groove  has  reached  the  roller  N ;  this  causes 
the  roller  N  to  be  moved  away  from  the  center  of  the  cam, 
and,  in  turn,  the  fingers  on  the  slide  move  the  gear  /•'  so  that 
the  clutch  member  on  this  gear  engages  the  gear  to  the  left 
of  it,  thus  making  the  left-hand  gear  on  the  shaft  the  driving 
gear.  By  moving  the  lever  F  two  stations  to  the  right  of  the 
neutral  position,  the  points  0  and  R  In  the  cam  groove  are 
successively  brought  up  to  the  roller  O  and  cause  the  gear  O 
to  drive  two  of  the  gears  on  the  cutter  spindle  as  previously 
described  for  the  gear  F.  In  addition  to  the  eight  changes 
of  speed  obtainable  through  the  gearing,  an  independent 
geared  speeder  is  provided  for  use  wlien  small  sized  cams  are 
being  milled. 

One  of  the  features  of  this  cam  milling  machine  is  that  flat 
former  plates  are  used  for  all  types  of  cams.  When  the  rise 
of  the  cam  to  be  milled  is  relatively  steep,  It  is  advisable  to 
use  a  former  plate  which  is  double  the  size  of  the  work,  if 
such  a  proceeding  is  practicable.  The  former  plate  is  bolted 
to  the  end  of  the  former  spindle,  and  as  the  plate  revolves  it 
pushes  the  entire  cutter  slide  up  through  its  action  upon  the 
roller  H  shown  in  Figs.  1  and  3.  This  roller  is  mounted  on 
an  auxiliary  slide  which  is  connected  to  the  main  cutter  slide 
by  a  screw  adjustment,  shown  at  /  in  Fig.  1.  This  screw 
adjustment  is  operated  by  a  crank  on  the  end  of  the  squared 
shaft  J  to  move  the  cutter  slide  on  the  bearings  of  the  column, 
thus  providing  for  operating  the  cutter  at  any  desired 
distance  from  the  center  of  rotation  of  the  work-spindle.  A 
scale  is  provided  on  the  column  which  shows  the  distance  that 
the  cutter  has  been 
set  from  the  center 
of  the  work-spindle. 
The  adjustment  for 
the  depth  to  which 
the  cutter  enters  the 
work  is  made  on  the 
work  slide,  the 
squared  shaft  K  be- 
ing provided  for  this 
purpose.  This  shaft 
has  a  micrometer 
collar  so  that  when 
the  work  is  brought 
up  so  that  it  just 
touches  the  cutter, 
this  collar  may  be  set  at  zero,  after  which  the  work  is  fed 
to  the  cutter  to  provide  for  milling  to  the  required  depth. 

A  convenient  feature  of  this  machine  is  the  provision  that 
is  made  for  changing  the  relative  position  of  the  cutter  and 
cam  blank  that  is  being  milled.  Suppose  it  was  desired  to 
alter  the  position  of  the  cam  groove  slightly  from  that 
arbitrarily  fixed  by  the  location  of  the  driving  pin  which 
passes  througli  the  work  into  the  faceplate.  The  first  step 
would  be  to  move  the  lever  L.  Figs.  1  and  3,  to  the  neutral 
position,  which  disengages  the  clutch  that  drives  the  work- 
spindle.  The  lever  M  is  next  turned  through  1/12  of  a  revolu- 
tion, after  which  the  clutch  is  reengaged  by  the  lever  L.  This 
clutch  has  12  teeth  and  the  result  of  this  operation  has  been 
to  re-mesh  the  clutch  one  tooth  ahead  of  its  former  position. 
By  means  of  the  gearing  in  the  work  head,  the  resultant 
movement  of  the  work  relative  to  the  cutter  amounts  to  >4 
degree.  Power  is  transmitted  to  the  work  head  by  means  of 
the  horizontal  shaft  shown  at  the  back  of  the  machine  in 
Fig.  2,  and  horizontal  movement  of  the  head  on  the  ways  of 
the  machine  is  obtained  through  a  horizontal  screw.  By  re- 
versing the  direction  of  rotation  by  means  of  the  lever  /?  In 
Fig.  4,  the  work  head  may  be  traversed  either  toward  or  away 
from  the  cutter.  The  total  length  of  a  cylindrical  cam  that 
can  be  cut  is  represented  by  the  traverse  of  the  work  head. 

No  lubricant  is  used  on  the  cutter,  but  a  strong  blast  of  air 
is  employed  which  serves  to  remove  all  chips  and  keep  the 
cutter  cool.  This  air  blast  is  found  to  be  an  excellent  substi- 
tute for  lubricant  even  when  the  machine  is  engaged  in  cutting 
tool  steel  cams.     However,  there  is  a  pump  provided  on  the 


Fig.  6. 


Cam  Mechanism  for  changing  the 
Cutter  Speed  Gears 
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nmcLInc  and  lubrii'iuU  may  be  used  If  ik-slrod.  Thin  iiuichiiio 
Is  very  rapid  in  operation  and  la  found  satisfactory  for 
milling  practically  any  typo  of  cam  which  is  of  a  size  within 
its  range.  The  capacity  Is  for  face  cams  up  to  28  Inches  in 
diameter,  box  cams  up  to  32  Inches  in  diameter,  and 
cylindrical  cams  up  to  24  Inches  In  diameter,  with  an  11-incli 
throw.     The  weight  of  the  machine  Is  4500  pounds. 


PORTER-CABLE   LATHE 

Quite  a  departure  from  standard  practice  has  been  made 
In  the  design  of  the  lathe  illustrated  herewith,  which  Is  a  re- 
cent product  of  the  Porter-Cable  Machine  Co.,  Syracuse,  N.  Y. 
This  machine  is  primarily  designed  for  manufacturing  opera- 


Porter-Cable  Lathe  for  Short  Work  on  Centers  or  SmaU  Chuck  Work 

tlons  on  short  pieces  having  a  maximum  length  up  to  12 
inches.  The  machine  gives  excellent  results  when  operating 
on  work  held  between  centers  and  is  also  well  suited  for  a 
variety  of  small  chuck  and  faceplate  work.  In  developing 
this  lathe,  the  idea  was  to  produce  a  machine  capable  of 
handling  the  classes  of  work  referred  to,  and  at  the  same 
time  save  the  purchaser  from  paying  for  a  machine  of  larger 
size  than  he  requires  and  one  which  occupies  an  unnecessary 
amount  of  floor  space.  This  result  is  made  possible  by  the 
application  of  an  overhanging  tailstock  which  travels  on  its 
own  dovetail  ways  at  the  rear  of  the  bed.  This  arrangement 
enables  the  carriage  to  be  constructed  on  the  plan  of  a  mill- 
ing machine  table.  The  bed  is  32  inches  long  and  as  it  is 
not  open  at  the  top  it  is  exceptionally  rigid.  The  ways  are 
protected  at  all  times  by  the  chip  guards  fastened  at  each 
end  of  the  carriage,  the  front  guard  passing  under  the  head- 
stock. 

Both  hand  and  power  feed  are  obtained  by  means  of  a 
rack  and  pinion  located  nearly  under  the  center  of  the  car- 
riage. This  pinion  is  integral  with  a  vertical  shaft  extend- 
ing down  through  the  bed,  where  it  is  connected  through 
suitable  gearing  and  a  positive  clutch  to  the  regular  change 
gears  at  the  end  of  the  lathe.  Threads  from  5  pitch  down  to 
the  finest  may  be  accurately  cut.  The  feed  in  either  direc- 
tion can  be  automatically  disengaged  by  the  adjustable  trip 
located  underneath  the  carriage,  and  when  thrown  out  the 
carriage  may  be  run  along  by  hand  to  the  full  limit  of  its 
travel  without  removing  any  stops. 

The  spindle  is  exceptionally  heavy  and  can  be  furnished 
for  use  with  a  plain  center  or  a  set  of  draw-in  collets  for 
handling  bar  stock  up  to  %  inch  diameter.  The  drive,  which 
is  of  ample  power,  is  obtained  by  a  bevel  gear  and  small 
pinion  running  at  a  high  rate  of  speed,  thereby  permitting 
the  use  of  a  light  belt.     The  gears  are  entirely  enclosed,  and 


as  they  run  in  oil  the  drive  Is  very  smooth  and  ciulet.  Wlum 
It  is  necessary  to  change  the  spindle  speed,  this  can  be  done 
in  a  moment  by  changing  the  driving  pulley,  the  difference 
in  the  length  of  the  belt  being  taken  care  of  by  the  com- 
pensating countershaft.  A  valuable  feature  of  this  lathe  Is 
tliat  the  carriage  can  bo  run  back  underneath  the  tailstock, 
llius  making  it  unnecessary  to  have  the  tall  spindle  ext(!ndcd 
when  taking  cuts  near  the  dead  center  or  for  short  work. 
This  Is  also  found  to  be  a  convenient  feature  for  such  opera- 
tions as  filing,  polishing  and  taking  measurements,  as  the  car- 
riage may  be  run  entirely  out  of  the  way  without  disturbing 
the  tailstock.  Means  are  provided  for  adjusting  the  head- 
.stock  sidewise  in  order  to  keep  the  centers  in  proper  align- 
ment. A  reservoir  for  cutting  lubricant  is  located  In  the 
upper  part  of  the  base  and  a  cupboard  in  the  lower  part  of 
the  base  is  provided  for  keeping  tools,  gears,  etc.  For  work 
within  its  range,  the  efficiency  of  this  machine  is  equal  to 
that  of  a  14-  or  16-inch  lathe,  and  it  costs  considerably  less 
and  also  effects  a  saving  in  floor  space. 


AMS   OPEN-BACK   PRESSES 

A  new  line  of  open-back  presses  has  recently  been  placed 
on  the  market  by  the  Max  Ams  Machine  Co.,  Mount  Vernon, 
N.  Y.  The  distinguishing  feature  of  these  machines  is  their 
rugged  design  which  is  said  to  give  them  the  strength  of 
straight  sided  presses  of  corresponding  size;  in  addition,  strip 
stock  can  be  fed  from  the  side.  Large  sheets  can  be  passed 
through  the  opening  in  the  back  of  the  press. 

The  frame  is  symmetrical  in  form  and  adequately  ribbed  to 
secure  the  required  rigidity.  The  die  space  and  the  opening 
in  the  back  of  the  press  are  of  large  size.  The  bearings  of 
the  slide  are  of  ample  proportions.  A  cap  clamp,  flange  or 
dovetail  for  holding  the  punches  may  be  provided  according 
to  the  requirements  of  different  users.  The  shaft  is  ma- 
chined   from    a   hammered    steel    forging   and    adequate    pro- 


Ams    Open-back    Press 

vision  is  made  for  lubricating  the  bearings.  These  presses 
are  particularly  adapted  for  use  in  the  manufacture  of  the 
parts  of  typewriters,  locks,  hinges  and  various  other  hard- 
ware and  sheet  metal  specialties.  This  line  of  presses  com- 
prises eight  different  sizes  and  the  patterns  have  been  con- 
structed in  such  a  way  that  the  design  can  be  modified  to 
suit  the  requirements  of  the  different  classes  of  work  on 
which  the  machines  will  be  used. 
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THE   PROVIDENCE   SHAPER 


be  set  to  a  line  at  the  beginning  of  the  stroke  Instead  of  at 
the  end  of  It.    All  of  the  operating  handles  for  controlling  the 

It  lias  always  been  conceded  that  for  accurate  planing  of  changes  of  feed  and  speed  are  within  reach  of  the  operator 
machine  parts  having  long  surfaces  that  must  be  square  or  without  requiring  him  to  leave  his  position  at  the  front  of 
parallel  with  each  other,  it  is  necessary  to  use  a  standard  the  machine.  The  head  has  horizontal,  vertical  and  angular 
planer.  But  on  many  jobs  the 
planer  is  too  slow  and  cumbersome 
to  give  very  satisfactory  results,  ow- 
ing to  its  inability  to  reverse  on 
short  strokes  when  operating  at  high 
speed.  The  slow  adjustment  of  the 
cross-rail  and  head  also  reduces  the 
efficiency  of  a  planer  when  operating 
on  such  work.  It  has  been  generally 
recognized  that  for  efficiency  of  op- 
eration on  work  that  comes  within  its 
range,  the  sliaper  is  a  most  desirable 
tool  because  its  mechanism  and  all 
adjustments  are  conveniently  con- 
trolled. 

In  designing  the  Providence 
shaper,  the  endeavor  of  the  Provi- 
dence Engineering  Works,  Provi- 
dence, R.  I.,  has  been  to  combine  the 
features  of  both  the  planer  and 
shaper  in  a  single  machine;  at  the 
same  time  many  special  features 
have  been  added  which  increase  the 
efficiency    with    which    it    operates. 
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T\s.    3.     Design  of  Machine  showing  Arrangement   of  Feed    Mechanism 


It  will  be  evident  from  the  illustrations  that  the  design  fol- 
lows the  general  lines  of  an  open-side  planer,  but  the  cross- 
rail  is  supported  from  the  column  at  the  left-hand  end 
instead  of  at  the  right,  which  is  the  usual  practice  with 
open-side   planers.     Located   in    this   position,    the   column   is 


feeds  secured  through  a  sliding  pinion  that  may  be  mounted 
on   either   the   horizontal    or   vertical    feed-screw,    the   pinion 
meshing  with  the  gear  on  the  main   feed  shaft.     The  usual 
type  of  stroke  adjustment  is  employed. 
The  frame  and  base  of  the  machine  are  of  box  section,  and 


Fig.    1.     Front    View    of    Providence    Shaper 

not  in  the  operator's  way.  The  open-side  feature  enables  the 
machine  to  work  on  pieces  that  are  too  long  to  go  through 
the  housing  of  an  ordinary  planer,  and  also  makes  both  ends 
of  the  work  visible  all  of  the  time,  so  that  the  cutting  tool  can 


Fig,   2.     Oppo.<iite 


of  Machine  shown  in  Fig.    1 


the  column  is  of  similar  construction.  The  cross-rail  is 
counterbalanced  by  a  weight  located  inside  the  column. 
Special  attention  is  called  to  the  design  of  the  bearing  of  the 
cross-rail  on  the  column.     This  bearing  is  longer  than  it  is 
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wide  ill  till'  raliii  nf  l.*"i  to  1.  Tlio  croHs-rall  Is  sciniri'd  In 
nny  (tcslri'd  pusltion  by  druwing  In  tlio  Hpring  nlh  by  means  of 
a  claniplnK  boll  loi-atod  at  tlio  back  of  the  crossrall.  TlKlilcn- 
InK  tills  liolt  draws  tho  cross-rail  back  against  the  face  of  the 
column  and  eliminates  tho  chance  of  any  play  between  theso 
two  ineiiibers. 

The  positioning  of  the  table  Is  secured  by  means  of  a  crank 
operated  adjusting  shaft  .1  at  the  side  of  the  table.  This 
shaft  works  In  conjunction  with  a  pair  of  spiral  gears  which 
turn  the  main  adjusting  screw  B  benealli  the  table.  This 
screw  turns  In  a  nut  that  moves  the  table  to  th(>  desired 
position.  The  nut  Is  gibbed  in  placed  so  tliat  it  acts  as  a  sup- 
port for  the  screw,  the  construction  being  such  that  there 
is  no  chance  of  delleetioii. 

The  motion  Is  transmitted  to  tlio  feed  shaft  through  the 
rocker  arm  ('.  Fig.  1,  the  rate  of  feed  being  regulated  by  the 
star  wlieel.  The  motion  is  transmitted  by  a  pair  of  spur 
gears  located  in  the  case  D  at  tho  opposite  side  of  the  machine 
to  the  rack  operating  gear.  By  this  means,  the  rack  is 
operated  to  transmit  tlie  motion  to  tlie  feed  shaft  running 
through  the  cross-rail.  Tlic  food  operating  gear  is  located 
on  the  opposite  end  of  this  shaft,  and  this  gear  transmits 
tlie  motion  to  either  the  cross  or  vertical  feed-screws  by  a 
sliding  gear.  This  arrangement  will  be  better  understood  by 
referring  to  tho  line  cut,  Pig.  3.  The  cross-rail  is  raised  by 
a  crank  operated  shaft  E,  Fig.  2,  the  position  of  which  is 
fixed  at  the  top  of  the  cross-rail.  This  sliaft  provides  for 
quickly  raising  or  lowering  tlie  cross-rail  to  any  desired  po- 
sition, the  motion  being  transmitted  to  the  vertical  elevating 
screw  through  a  pair  of  spiral  gears. 

The  gear-box  is  of  the  unit  type  construction.  By  loosening 
the  bolts  on  the  flange  of  the  case,  the  entire  gear-box  may  be 
removed  witli  the  gears  intact.  The  inner  end  of  the  gear- 
box is  fitted  over  the  end  of  the  driving  shaft  bearing  bush- 
ing, giving  adequate  support  and  insuring  accurate  alignment. 
The  gears  are  of  wide  face  so  tliat  ample  strength  is  provided. 

The  principal  dimensions  of  the  niacliine  are  as  follows: 
Stroke  of  table,  24  inches;  horizontal  travel  of  tool,  19  inches; 
vertical  feed  of  tool,  6  inclies ;  vertical  adjustment  of  cross- 
rail,  up  to  16  inches;  travel  of  saddle  on  cross-rail,  19  inclies; 
distance  from  table  to  cross-rail  when  up,  16  inches;  number 
of  changes  of  table  speed,  6;  strokes  of  table  per  minute,  10 
to  100;  ratio  of  power  gearing  (maximum)  60  to  1;  ratio  of 
power  gearing  (minimum)  6  to  1;  net  weiglit  of  machine, 
4400  pounds.  Mr.  James  Coulter,  vice-president  of  the  Provi- 
dence Engineering  Works,  Providence,  R.  I.,  is  the  designer  of 
this  machine. 

STANDARD   STEEL   SHAFT   HANGERS 

The  accompanying  illustration  sliows  tlie  1914  model  of  the 
"Pioneer"  steel   shaft  hanger  manufactured  by  the  Standard 


hangers  and,  in  addition,  several  new  featur(!K  have  been 
added.  Tlu!  use  of  steed  in  hanger  construction  insures  a 
high  degree  of  strength,  which  not  only  adds  to  tho  dura- 
bility of  the  lianger  but  is  also  a  factor  In  (diminating  in- 
dustrial accidents.  Another  noteworthy  feature;  Is  the  ease 
with  which  this  type  of  hanger  may  be  erected  owing  to  tho 
fact  that  the  frames  weigh  much  less  than  tho  correspond- 
ing size  of  hangers  made  of  cast  Iron. 

LENNOX   SERPENTINE   SHEAR 

The  accompanying  illustration  shows  tho  Lennox  scTpen- 
tino  shear  that  is  a  recent  product  of  the  Lennox  Machine 
Co.,  for  which  Joseph  T.  Rycrson  &  Son,  16th  and  Rockwell 


The    "Pioneer"    Steel  Shaft  Hanger 

Pressed  Steel  Co.,  Philadelphia,  Pa.  The  construction  of 
this  lianger  includes  features  which  represent  the  result  of 
an    experience    of    ten    years    in    the    manufacture    of    steel 


Lennox   Shear   liaving   a    Capacity   for   cutting   Material 
up    to    No.    10    Gage 

Sts.,  Chicago,  111.,  have  tlie  sales  agency.  This  machine  is 
particularly  designed  for  both  straight  and  irregular  cut- 
ting operations  on  sheets  and  plates.  The  frame  is  a  steel 
casting  of  spiral  construction  designed  to  provide  the  neces- 
sary clearance  when  cutting  material  of  unlimited  length  or 
width.  Both  straight  cuts  and  "in  and  out"  curves  with  a 
minimum  radius  only  slightly  larger  than  the  diameter  of  the 
shear  blades  can  be  handled.  All  of  the  gearing  is  carried  by 
the  spiral  steel  frame  which  is  mounted  on  a  substantial 
base.  All  gears  liave  cut  teeth,  and  cast-iron  gear  guards  are 
provided  to  avoid  the  possibility  of  accidents. 

The  blades  are  made  of  high-grade  tool  steel  and  set  in 
such  a  way  tliat  there  is  very  little  distortion  of  the  work  in 
cutting.  The  upper  cutter  is  positively  driven  while  the 
lower  cutter  is  mounted  on  an  adjustable  sleeve  so  that  its 
position  may  be  varied  in  cutting  material  of  different 
thicknesses.  There  is  also  a  cam  movement  provided  which 
enables  the  lower  cutter  to  be  dropped  sufHciently  to  permit 
the  removal  of  sheets  without  reversing  the  machine.  The 
cutters  have  a  flush  fastening  on  their  shafts  with  no  nut 
projecting  out  to  interfere  with  the  work.  The  knurled  edges 
of  the  cutters  feed  the  sheet  automatically  into  the  machine. 
A  tool  steel  pin  is  provided  to  take  the  end  thrust  on  tho 
lower  cutter  shaft. 

Where  a  number  of  sheets  are  to  be  cut  to  the  same  pat- 
tern, a  templet  may  be  bolted  to  the  work;  such  a  templet 
is  then  followed  by  guiding  it  against  the  top  cutter.  It  will 
be  seen  that  the  machine  is  driven  by  means  of  a  two-speed 
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pulley  which  givos  a  slow  speed  for  Intricate  cutting  and  a 
high  speed  for  simpler  work.  The  main  driving  shaft  is  ex- 
tended and  squared  on  the  end  so  that  a  crank  may  be  used 
for  turning  the  machine  by  hand  if  power  is  not  available. 
The  shear  shown  in  the  illustration  has  a  capacity  for  cut- 
ting material  up  to  No.  10  gage.  Other  sizes  of  these  ma- 
chines are  made  with  capacities  for  cutting  material  up  to 
16  gage,  up  to  'i  inch  and  up  to  %  inch.  All  machines  are 
arranged  for  either  belt  or  hand  power,  or  for  direct-con- 
nected motor  drive. 


HYDRAULIC   STRAIGHTENING  PRESS 

Tlic  accompanying  illustration  shows  a  250-ton  hydraulic 
straightening  press  recently  built  by  the  Hydraulic  Press  Mfg. 
Co.,  84  Lincoln  Ave.,  Mt.  Gilead,  Ohio.  This  machine  is 
primarily  intended  for  straightening  structural  steel  shafts 
and  bars,  but  it  can  also  be  employed  for  a  wide  range  of 
work    in    the    machine   shop,    being   particularly   suitable    for 

bending,  forcing,  broach- 
ing and  similar  opera- 
tions. The  stock  space 
can  be  varied  from  a 
minimum  of  20  inches  to 
a  maximum  of  48  Inches. 
It  will  be  seen  from  the 
illustration     that     the 


for  holding  the  work  for  bending  between  centers  having  a 
maximum  distance  of  72  inches. 

It  will  be  seen  that  the  bed  has  a  hole  in  the  center  which 
permits  the  press  to  be  used  for  broaching,  for  forcing  wheels 
on  or  off  shafts  and  for  similar  operations.  The  diameter  of 
the  ram  head  is  20  inches  and  it  has  a  run  of  20  Inches.  The 
length  of  the  press  bed  over  all  Is  72  inches,  while  the  width 
of  working  space  is  26  Inches.  Steel  Is  used  throughout  its 
construction.    The  pressure  capacity  of  this  press  is  250  tons. 

The  four-way  poppet  operating  valve  applies  the  pressure 
to  either  the  main  pressure  ram  or  the  return  ram  in  the 
pull-back  cylinder,  and  at  the  same  time  permits  the  water 
or  oil  used  in  operating  the  press  to  return  to  the  pump 
reservoir  from  the  cylinder  on  which  the  pressure  is  re- 
leased. This  valve  is  operated  by  a  single  lever  which  has 
three  positions.  In  the  first  position,  the  pressure  on  the 
main  pressure  ram  Is  applied  and  the  pressure  released  on 
the  return  ram.  In  the  second  position,  the  pressure  is  ap- 
plied on  the  return  ram  and  released  on  the  main  ram.  In 
the  third  or  neutral  position,  the  pressure  is  held  with  the 
rams  at  any  point  in  their  travel  in  a  stationary  position. 
A  five-way,  high  and  low  pressure,  double-acting  valve  can 
be  furnished  if  desired. 


DETRICK   &   HARVEY  BORING   MACHINE 

The   illustration   shows   a  standard   No.   2   boring   machine 
built  by   the  Detrick  &   Harvey  Machine  Co.,  naltlniore,  Md., 


Hydraulic  Straightening  Press 


Detrick   &   Harvey    Boring   Machine    with    Thread-chasing    Attachment  and   Rotary  Table 


Strain  rods  are  threaded  on  their  upper  end  and  provided 
with  nuts  on  both  the  upper  and  lower  sides  of  the  cylinder 
bearings. 

When  it  is  found  desirable  to  increase  the  stock  spaces  of 
the  press  a  block  of  some  suitable  material  is  placed  between 
the  ram  and  the  pressure  bed.  The  upper  nuts  on  the  strain 
rods  are  then  set  to  the  desired  point  and  the  pressure  ap- 
plied. This  action  raises  the  cylinder  until  its  bearings  come 
in  contact  with  the  nuts.  When  the  work  is  of  such  a  char- 
acter that  it  requires  a  smaller  space,  the  block  is  still  kept 
between  the  ram  and  pressure  bed.  In  this  case,  the  lower 
nuts  are  adjusted  to  the  desired  point  while  the  pressure  is 
still  on.  The  pressure  is  then  released,  thus  allowing  the 
cylinder  to  drop  to  the  desired  point.  The  upper  nuts  are 
then  screwed  down  against  the  cylinder  bearings.  In  order 
to  provide  for  raising  and  lowering  the  cylinder,  the  pipe 
connections  have  swing  joints.  T-slots  are  provided  in  both 
the  ram  head  and  bed  of  the  press  for  use  in  attaching  bend- 
ing blocks,   forms  or   dies.     The  body  of  the   press  provides 


which  is  equipped  with  a  thread  chasing  attachment  and  a 
rotary  table  with  a  removable  sub-base.  The  standard  form 
of  outboard  bearing  is  also  provided.  The  removable  sub- 
base  is  shown  in  position  beneath  the  rotary  table,  but  when 
so  desired  this  sub-base  may  be  removed  and  the  rotary 
table  placed  directly  upon  the  floor  plate  of  the  machine. 

The  thread  chasing  attachment  is  driven  from  the  feed  and 
is  located  on  the  rear  of  the  saddle  horn.  The  design  is  such 
that  the  chasing  attachment  cannot  be  thrown  into  action  at 
the  same  time  that  the  spindle  is  feeding.  The  arrangement 
of  the  change  gears  Is  similar  to  that  used  on  a  lathe  and 
can  be  furnished  to  cut  any  required  thread. 

The  rotary  table  is  60  inches  in  diameter,  the  rotary  motion 
being  hand  operated.  As  previously  stated,  the  sub-base  can 
be  removed  from  beneath  the  table  to  enable  the  table  to  be 
brought  down  closer  to  the  floor  plate.  The  height  from  the 
top  of  the  table  to  the  floor  plate  is  27  inches  with  the  sub- 
base  in  position  and  15Vj  Inches  when  the  table  is  set  directly 
on  the  floor  plate.     The  table  can  be  moved  along  the  floor 
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plate  by  means  of  a  rack  and  i)lnii)ii  operated  by  a  lever. 
'I'lic  iDlnry  table  Is  graduated  to  Va  dogreo  to  facilitate  ac- 
curate setting. 


BROWN   CONTINUOUS   RECORDING 
INSTRUMENT 

Till"  Hidwii  Instrument  Co.  and  the  Keystone  lOlcctrical  In- 
strument Co.,  Philadelphia,  Pa.,  are  placing  a  continuous 
recording  instrument  on  the  market  for  use  as  an  electrical 

pyrometer.  The  instru- 
ment can  also  bo  employed 
as  a  recording  volt-meter 
or  ammeter.  In  its  design, 
particular  care  has  been 
tak(>n  to  produce  an  instru- 
ment of  as  simple  con- 
struction as  possible,  and 
at  the  same  time  to  make 
it  of  the  most  compact 
form.  The  case  of  the  in- 
strument is  only  15  inches 
high  by  8  inches  wide,  and 
it  projects  out  from  the 
wall  or  switchboard  a  dis- 
tance of  7  inches.  The 
space  occupied  has  been 
considerably  reduced  by 
placing  the  clock  mechan- 
ism behind  the  record 
chart  instead  of  to  one 
side  of  it;  the  record  chart 
is  the  only  part  shown  on 
the  face  of  the  instru- 
ment. 


Figr.    1.   The  Brown  Continuous  Recording 
Instrument 


A  two  month  roll  of  record  paper  is  used,  which  can  be  sup- 
plied with  an  Inked  ribbon  to  make  a  dotted  ink  record,  or 
the  record  can  be  made  on  coated  paper  which  entirely  does 
away  with  the  use  of  ink.  It  is  only  necessary  to  wind  the 
clock  once  a  week  and  to  change  the  roll  of  record  paper  once 
in  two  months.  The  instrument  in  Fig.  1  shows  a  ten-hour 
record  on  the  chart  and  a  scale  is  placed  above  the  record 


Tig.   2. 


Brown  Recording:  Instrument  with  Front  Cover 
swung   down 


SO  that  the  indications  are  easily  read  at  all  times.  The  paper 
also  has  the  scale  printed  on  it  for  direct  reading.  Fig.  2 
shows  an  instrument  with  the  door  open  so  that  the  interior 
construction  may  be  more  clearly  seen.  It  is  only  necessary 
to  open  the  case  once  every  two  months  when  the  roll  of 
record  paper  is  changed. 
This   recording   instrument   will    prove   particularly    useful 


as  an  electrical  pyrometer  used  In  conjunction  with  thermo- 
couples, for  r<'sistan(x>  thermometers  for  measuring  tempera- 
tures, or  for  recording  the  voltage  or  current  in  an  electrical 
circuit.  As  the  d'Arsonval  type  of  direct-current  instrument 
used  is  of  the  frictionless  type  to  prevent  lag  in  the  readings, 
it  will  be  scM'ii  that  a  particularly  sensitive  and  accurate  in- 
strument is  secured. 


ROCKFORD  COMBINATION  DRILLING  AND 
BALANCING  MACHINE 

Where  tlie  practice  of  balancing  flywheels,  armatures,  and 
other  rotating  parts  by  removing  the  stock  by  drilling  is  em- 
ployed, a  great  amount  of  time  is  lost  in  transferring  the 
work  from  the  drill  to  the  balancing  ways  in  order  to  de- 
termine whether  the  required  balance  has  been  secured.  The 
accompanying  illustration  shows  a  coml)ination  balancing 
and  drilling  machine  which  has  been  developed  by  the  Rock- 
ford  Tool  Co.,  Harrison  Ave.  and  11th  St.,  Rockford,  111. 
This  machine  eliminates  the  necessity  of  moving  the  work 
back  and  forth  between  the  drill  press  and  balancing  ways, 
after  each  hole  has  been  drilled,  and  as  cases  are  not  un- 
common where  eight  or  ten  holes  have  to  be  drilled  before 
the  required  balance  is  secured,  the  saving  effected  will  be 
readily  appreciated. 

The  arrangement  of  the  machine  will  be  easily  understood 
from  the  illustration,  where  it  will  be  seen  that  the  part  to 


Rockford    Combination   Drilling   and    Balancing   Machine 

be  balanced  is  carried  on  an  arbor  supported  on  rotating 
disks.  These  disks  are  hardened  and  ground  and  the  pivots 
run  on  ball  bearings  which  insures  a  very  sensitive  move- 
ment. The  work  can  be  clamped  in  place  and  a  hole  drilled, 
after  which  it  is  released  and  the  balance  tested.  Subse- 
quent drilling  operations  are  performed  by  merely  retlghten- 
ing  the  work,  this  operation  being  repeated  until  the  required 
balance  is  secured. 


SIMONDS  IMPROVED  HACKSAW  BLADE 

A  new  "hard  edge"  flexible  hacksaw  blade  has  been  put  on 
the  market  by  the  Simonds  Mfg.  Co.,  Fitchburg,  Mass.  The 
chief  feature  of  this  blade  of  importance  to  users  is  that 
it  will  do  the  cutting  work  of  the  regular  hard  blade,  and  in 
addition  is  so  flexible  that  it  can  be  bent  a  great  many 
times  without  breaking,  thus  eliminating  a  large  percentage  of 
the  breakages  that  every  user  of  hacksaw  blades  expects.  The 
Simonds  "hard  edge"  flexible  blade  is  made  in  the  standard 
lengths  and  numbers  of  teeth  per  inch. 
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POTTER   &    JOHNSTON   AUTOMATIC    PIS- 
TON AND  PISTON-RING  MACHINES 

The  Potter  &  Johnston  Machine  Co.  of  Pawtucket,  R.  I.,  has 
recently  developed  a  special  automatic  piston  and  piston-ring 
turning  machine,  known  as  the  No.  2  P.  This  machine  is 
Intended  for  use  by  automobile  manufacturers  In  turning 
eccentric  and  concentric  piston-rings,  as  well  as  in  turning 
the  pistons  themselves.  Any  diameter  of  piston  from 
three  to  eight  inches  and  up  to  twelve  and  a  half  inches  long 
may  be  turned,  and  piston-rings  of  any  width  and  from  three 
to  eight  inches  diameter  are  turned  and  cut  off  automatically 


Fig.    1.     Potter  &  Johnston  Automatic  Piston  and  Piston-ring 

from  the  piston-ring  sleeve.  The  machine  is  entirely  auto- 
matic in  operation,  the  attendant  simply  placing  the  piston 
on  the  draw-back  arbor  and  starting  the  machine.  The  turn- 
ing and  grooving  are  then  automatically  done.  Similarly,  on 
piston-rings,  the  piston-ring  sleeve  casting  is  held  in  the 
chuck  and  the  entire  casting  turned  up,  boring  out  the  center 
and  turning  the  outside  eccentric,  at  the  same  time  mark- 
ing each  ring  at  the  thin  spot  for  separating,  as  well  as  cut- 
ting off  the  entire  number  of  pistons  automatically.  A  gen- 
eral view  of  the  machine  is  shown  in  Pig.  1,  while  in  Fig. 
2  the  machine  may  be  seen  as  viewed  from  the  rear.  In  both 
these  views  the  machine  is  shown  set  up  for  piston-ring  turn- 
ing. Figs.  3  and  4  are  plan  views  of  the  machine  with  the 
tooling  equipment  necessary  for  piston-ring  turning  and 
piston  turning,  respectively. 

From  Fig.  1  it  will  be  seen  that,  in  general,  the  machine 
resembles  the  Potter  &  Johnston  automatic  chucking  machine, 
except  that  it  is  simpler,  the  different  feeds,  speeds  and  at- 
tachments being  eliminated  from  this  machine,  and  every- 
thing is  done  to  make  it  extremely  powerful  and  simple  on 
the  operations  for  which  it  is  intended.  Power  is  carried  to 
the  driving  shaft  by  a  thirteen-inch  single  pulley  drive. 
The  driving  shaft  is  supported  by  an  outboard  bracket  and 
also  fitted  with  a  friction  clutch  so  that  the  machine  may  be 
started  and  stopped  independently  of  the  drive. 

As  may  be  seen  in  Fig.  2,  the  gear-box  from  which  the  ma- 
chine is  controlled  is  at  the  rear  and  by  its  means  the  for- 
ward feeding  of  the  tools  is  effected;  a  quick  return  move- 
ment to  the  tools  in  the  ratio  of  65  to  1  is  provided  for,  and 
also  the  gears  may  be  put  into  a  neutral  position  so  that  no 
feeding  of  the  cutting  tools  will  take  place.  The  general  de- 
sign of  the  gear-box  is  the  same  as  that  employed  on  all 
Potter  &  Johnston  machines,  but  is  much  simpler  because 
there  is  not  the  range  of  feeds  and  speeds  to  be  provided  for. 
The  forward  feeding  of  the  tools  is  accomplished  by  planetary 
gearing  in  which  there  are  two  gears  side  by  side  varying  by 
one  tooth,  and  meshing  w-ith  them  is  a  planetary  pinion  that 
travels  around  these  two  gears,  gaining  a  tooth  at  each  revo- 
lution, thus  causing  one  of  the  gears  and  hence  the  feed  to 
advance  by  this  amount.  When  in  the  neutral  position,  no 
feeding  taking  place,  the  ratchet  and  latch  that  gives  the 
feed  are  disconnected,  and  the  position  is  called  the  "latched- 
up"  position.     For  the  return  motion,  a  clutch  is  thrown  in. 


connecting  the  back-shaft  directly  with  the  reverse  gear  and 
causing  the  tool  to  return  at  a  speed  sixty-five  times  greater 
than  the  advance. 

From  the  intermediate  shaft,  gearing  transmits  power  to 
the  main  spindle  directly  through  a  large  driving  gear.  This 
gear  is  encased  as  may  be  seen  in  the  photograph.  The  driv- 
ing spindle  is  5%  inches  diameter  and  Iiuk  long  bearings,  giv- 
ing it  ample  power  and  long  life.  The  spindle  speed  is  con- 
stant and  fixed  according  to  the  diameter  to  be  turned,  any 
variations  in  speed  being  obtainable  through  change  gears. 
The  oiling  system  is  located  over  the  gear-box  (see  Fig.  2) 
and  from  the  central  reservoir,  tubes  run  to  the  important 
bearings.  Each  tube  is  fitted  with  an  Inde- 
pendent regulator  to  govern  the  supply  of 
oil  to  the  individual  bearings. 

The  back-shaft,  which  may  be  seen  at  A 
in  Fig.  2,  transmits  motion  to  a  cross-shaft 
through  bevel  gearing,  and  then  by  a  worm 
and  worm-wheel  to  the  turret  drum-shaft 
A  friction  clutch  is  located  beyond  bearing 
li  so  that  in  case  of  excessive  strain  on  the 
cutting  tools,  the  friction  clutch  will  slip 
and  save  the  mechanism  from  injury. 

The  turret  drum-shaft  and  turret  drum 
are,  of  course,  within  the  machine  and  di- 
rectly under  the  turning  slide  C.  The  cam- 
plates  on  this  turret  drum  are  of  hardened 
steel  and  thus  have  a  long  life.  The  turn- 
ing slide  corresponds  to  the  ordinary  tur- 
ret slide,  but  does  not  rotate  as  in  the  chuck- 
ing type  of  machine,  its  working  face  al- 
ways being  presented  to  the  work.  The 
*'^'''''"'>  turning  slide  carries  the  cutting  arbor  D.  and 

actuates  its  forward  movement.  The  rocker  arm  E  upon  which 
the  cutting-off  tools  are  mounted  is  actuated  by  a  face-cam 
on  the  turret  drum-shaft. 

At  the  front  of  the  machine  is  the  eccentric  driving  shaft  F. 
This  is  driven  by  a  pair  of  spur  gears  from  the  main  driving 
spindle,  and  transmits  motion  to  the  eccentric  turning  slide 
that  provides  the  motion  for  the  eccentric  turning.  Referring 
now  to  the  plan  view.  Fig.  3,  the  operation  of  the  tools  may 
best  be  observed.  Here  the  eccentric  driving  shaft  is  shown 
at  F,  working  in  an  eccentric  bushing  G  that  gives  the  in  and 
out  motion  through  a  vertically  operating  slide  H  to  the  cut- 


Fig.   2.     Opposite   Side  of  Machine  shown  in   Fig.    1 

ting  tool  slide  /.  On  the  end  of  this  cutting  tool  slide  is  the 
eccentric  turning  tool  ./.  Mounted  at  the  left  of  the  eccentric 
tool  slide  is  the  automatic  marker  that  locates  the  thin  point 
on  each  ring  and  marks  it  so  that  it  can  be  correctly  cut. 
This  marker  bracket  is  shown  at  K.  and  the  marking  plunger 
L  is  operated  through  a  connection  with  lever  M  which  is,  in 
turn,  operated  from  cam  N.  This  cam  follows  the  eccen- 
tricity of  the  piston-ring  being  turned  and  has  an  abrupt 
drop  at  the  thin  point,  allowing  the  marker  plunger  L  to  come 
in  quickly  and  make  an  impression  upon  the  piston-ring  at 
the  low  point.     A  spring  in  this  marking  tool  is,  of  course, 
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iiect'Hsury  to  cause  the  tool  to  cut  Into  the  ring.  In  addition 
to  behiK  licld  and  stipported  by  the  turret  slide,  the  (■(•(•ciitrlc. 
turnlMK  tool  and  Its  bruokot  and  the  automatic  marker  are 
well  supported  by  a  bearing  plate  O  which  has  a  continuous 
bearing  upon  the  steel  plate  that  is  bolted  to  the  toj)  of  the 
front  way  of  the  machine. 

The   operation    of   the    machine    when    working   on    piston- 
rings  Is  as  follows:     The  piston-ring  sleeve  casting  Is  held  in 


machine  and  the  thirteen   rings  are  turned,   marked   and  cut 
off  in  4'/^  minutes. 

'I'he  cuttlng-off  tools  carried  by  the  rocker  arm  are  first 
adjusted  and  set  in  position  In  a  removable  block  that  is,  In 
turn,  held  on  the  rocker  arm.  This  block,  with  the  tools  In- 
tact, can  easily  be  removed  at  any  time  for  rcsharpenlng  and 
the  block  returned  without  affecting  the  adjustment  of  the 
machine  In  any  way. 


I 


Fig:.    3.     Plan    View    of   Machine   tooled    for    turning:    Piston-rings 


the  universal  chuck  upon  the  main  spindle  of  the  machine. 
The  boring  bar  is  held  on  the  turret  slide  and  its  inner  end 
is  piloted  in  the  bushing  P  which  may  be  seen  in  the  line 
illustration.  Fig.  3.  This  bushing  is  fitted  with  a  felt  washer 
which  keeps  dust  and  chips  out  of  the  bushing.  The  con- 
centric boring  tool  is,  of  course,  located  in  the  boring  bar 
as  shown.  The  eccentric  turning  tool  is  firmly  bolted  in  the 
eccentric  turning  slide  and  receives  its  motion  in  the  manner 
just   described.     As   soon   as   the   eccentric   turning   tool   has 


When  working  on  pistons,  the  tool  set-up  is  about  as  shown 
in  Fig.  4.  Here  the  piston  is  shown  at  A,  being  held  in  place 
upon  the  spindle  nose  B  by  means  of  a  cross  pin  C,  passing 
through  the  wrist-pin  hole,  which  is  drawn  back  by  a  draw- 
back bar  D.  The  draw-back  bar  is  quickly  operated  by  means 
of  lever  E.  The  pistons  are  bored  and  turned  on  the  open 
ends  before  coming  to  this  machine.  When  used  for  piston- 
turning,  no  eccentric  turning  slide  is  necessary,  so  the 
bracket   supporting   the    eccentric    turning   and    marking   fix- 
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Fig:.  4.     Plan  View  of  Machine  tooled  for  tuminc  Pistons 


commenced  its  cut,  the  rocker  arm  with  its  multiple  set  of 
cutting-off  tools  comes  in  from  the  rear.  This  is  clearly 
shown  in  Fig.  3,  and  as  the  cutting  tools  are  set  each  slightly 
ahead  of  the  other,  the  rings  are  separated  about  as  soon  as 
the  outside  portions  have  been  turned  and  marked.  An  idea 
of  the  speed  at  which  piston-rings  are  made  may  be  gathered 
from  the  fact  that  a  casting  whicli  will  make  thirteen  piston- 
rings,  5/16  inch  wide  and  4  1/4  inch  diameter,  is  put  into  the 


tures  is  removed.  The  turning  bar  F  is  operated  from  the 
turning  slide  G  and  its  outer  end  is  piloted  in  a  bracket  H 
bolted  to  the  frame  of  the  machine.  By  thus  piloting  the 
turning  tool,  great  stiffness  is  secured.  A  centering  tool  is  lo- 
cated at  the  front  of  the  turning  slide.  The  grooving  tools 
J  and  the  end  turning  tool  K  are  operated  from  the  rocker 
arm,  these  being  substituted  for  the  cutting-off  tools  used  in 
piston-ring  turning.    As  in  the  case  of  piston-ring  turning,  the 
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diffcri'iit  operations  on  the  pistons  are  performed  simultane- 
ously, being  centered,  faced,  turned  and  grooved  at  the  same 
time. 

In  accordance  with  recognized  practice,  pistons  are  finished 
on  this  machine  in  two  operations,  roughing  and  finishing, 
sufficient  time  being  allowed  to  elapse  between  these  opera- 
tions to  Insure  accuracy.  The  turning  time  for  pistons,  3'Ki 
(Uamctcr  by  'ifi  inch  long,  is  6  minutes.  This  includes  rough- 
ing and  finishing. 


STANDARD   ROLLING   MILLS 

Tlu'  acconipiuiyiiig  illustriitioii.s  show  two  rolling  mills 
which  constitute  an  addition  to  the  line  of  machines  manu- 
factured by  the  Standard  Machinery  Co.,  Elmwood  Ave., 
Auburn,  R.  I.  The  machine  shown  in  Fig.  1  is  a  light  mill 
with  rolls  5  inches  diameter  by  8  Inches  face  width.  This 
machine  is  equipped  with  a  constant-speed  motor  used  in  con- 
nection with  a  special  Cutler-Hammer  controller  which  al- 
lows the  mill  to  be  started  and  stopped  by  a  foot  treadle. 

Beneath  the  bed  of  the  machine  there  is  an  oil  switch 
which  is  connected  to  an  automatic  switch  shown  in  the 
illustration;  this  arrangement  allows  the  operator  to  press 
<lovvn  and  lock  the  treadle  on  the  special  treadle  stand  which 
has  a  shoulder  on  it.     When  the  rolling  operation  is  finished, 


Fig:.    1.     standard    KoUing   Mill   with    Constant    Speed    Motor    Drive 

the  treadle  is  pushed  to  one  side,  allowing  It  to  snap  back 
through  the  action  of  a  spring  and  thus  shut  off  the  current 
from  the  motor.  Exclusive  of  the  motor  train,  the  machine 
is  driven  through  a  triple  train  of  gearing  which  includes 
the  intermediate  and  driving  trains  on  the  machine  proper 
with  cut  steel  herringbone  gears  in  the  housings.  The  motor 
pinion  is  of  rawhide  and  meshes  with  a  cut  steel  gear  on  the 
driving  shaft.     The  teeth  of  all  of  the  gears  are  cut. 

The  machine  is  etiulpped  with  hardened  and  ground  rolls 
of  special  Krupp  st(>el.  These  rolls  have  hardened  and 
ground  journals  which  run  In  the  Standard  roller  bearings. 
The  face  of  the  rolls  are  mirror  lapped.  The  housings  are 
fitted  with  handwheels  with  micrometer  dials.  The  prin- 
cipal dimensions  of  the  machine  are  as  follows:  Sizes  of 
rolls,  5  inches  diameter  by  8  inches  face  width;  back  gear 
ratio,  16  to  1;  floor  space  occupied,  7  by  214  feet;  weight  of 
machine,  3600  pounds. 

Fig.  2  shows  a  machine  which  is  a  modification  of  the 
rolling  mill  illustrated  in  Fig.  1,  the  former  machine  being 
arranged  for  belt  drive.  The  special  features  of  this  machine 
consist    of    making   the   bed    all    one   piece    and    doing   away 


with  the  legs  and  bearing  braikei  below  tlie  separate  bed. 
This  construction  makes  a  self-contained  machine  of  the 
same  dimensions  as  the  one  previously  described.  All  of  the 
bearings  are  bronze  bushed.  The  clutch  is  of  the  cone  type 
and  permits  the  mill  to  be  started  and  stopped  without  re- 
quiring   the    operator    to    u.se    his    hands,    the    clutch    being 


Fig.   2.     Same  Type  of  Mill  arranged   for  Belt  Drive 

thrown  in  and  out  by  means  of  a  spring  mechanism  on  the 
driving  shaft. 


KNIGHT   DUPLEX   MILLING   MACHINE 

The  light  duplex  milling  machine  illustrated  herewith  is 
a  recent  production  of  the  W.  B.  Knight  Machinery  Co..  2019- 
25  Lucas  Ave.,  St.  Louis,  Mo.  This  machine  has  been  de- 
signed for  manufacturing  work  whore  it   fiiuls  application  on 


Knight    Duplex    Milling    Machine    for    Light    Work 

many  light  jobs  that  can  be  milled  on  two  sides  simultane- 
ously. The  duplex  machine  cuts  the  operating  time  exactly 
in  half,  and  as  a  second  setting  of  the  work  is  saved,  the 
chucking  time  Is  also  reduced  50  per  cent.  Among  the  classes 
of  work  which  this  machine  will  handle,  the  following  may 
be  mentioned:  milling  the  frames  of  typewriters,  adding  ma- 
chines, cash  registers  and  similar  parts  where  lugs  occur  in 
pairs  and  are  to  be  finished  on  opposite  sides  of  the  casting; 
and  milling  flats,  squares  and  hexagons  on  shafts,  tools,  etc. 
The   work    may  either   be   handled   by   putting   a   number  of 
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plocos  V(>rtlciilly  In  n  Jig  and  puhhIiik  llicni  hitwccii  two  end 
mills  to  llnlsh  opposite  sides  slimiltiiniouHly,  or  by  brlnRlnj? 
the  heads  closer  toKfther  and  driving  two  eutters  In  opposite 
direetlons  with  one  eiitter  above  the  oilier. 

Aa  the  machine  Is  partlenlarly  deslRned  for  the  elass  of 
work  whleh  has  boon  referred  to,  the  lonKiludlnal  feed  of 
the  table  Is  the  only  one  required.  The  table  is  provided 
with  a  qulek  rctnrn  at  TMs  times  the  feed.  Tlie  feeds  and 
speeds  are  obtained  through  Rears  which  are  fully  enclosed, 
and  the   feed  and   adjustment   screws  are  fitted  with   gradu- 


Tig.     1.     Whitcomb-Blaisdell    Geared    Head    Lathe    with    Single    Pulley    Drive 

ated  collars.  The  spindles  run  in  adjustable  bronze  bearings. 
Both  the  uprights  carrying  the  spindles  are  controlled  by  one 
handwheel  which  moves  them  toward  or  away  from  each 
other  simultaneously.  This  handwheel  has  a  graduated  set 
collar  to  indicate  the  distance  that  each  head  has  moved. 
The  heads  can  be  raised  or  lowered  on  the  uprights,  inde- 
pendently of  each  other  and  graduated  scales  on  the  vertical 
ways  and  graduated  set  collars  on  the  vertical  screws  facili- 
tate an  exact  adjustment  which  is  matained  by  means  of 
lock  nuts.  Both  the  uprights  and  saddle  carrying  the  table 
are  also  clamped  to  the  bed  of  the 
machine  by  means  of  lock  nuts. 

Gears  contained  in  the  bed  of  the 
machine  provide  six  changes  of 
spindle  speeds,  the  same  gear  box 
controlling  both  of  the  spindles. 
The  drive  is  through  gears  which 
transmit  power  from  the  single 
clutch  pulley  at  the  end  of  the  bed. 
At  the  opposite  end  of  the  machine 
from  the  driving  pulley  there  Is 
another  gear  box  which  controls  the 
longitudinal  feed  of  the  table. 
There  are  six  all-geared  feeds  in- 
stantly obtainable,  the  feed  range 
being  from  0.008  to  0.060  inch  per 
revolution.  Both  sets  of  change 
gears  run  in  oil  and  all  levers  con- 
trolling changes  of  speeds  and  feeds 
are    conveniently     located    at    the 

front  of  the  machine.  Adjustable  gibs  are  used  to  compen- 
sate for  wear  between  tlie  spindle  heads  and  the  uprights. 
The  principal  dimensions  of  the  machine  are  as  follows: 
maximum  distance  between  spindles,  22  inches;  height  of 
spindles  from  bed,  2  inches  to  9  inches;  range  of  spindle 
speeds,  50  to  400  R.  P.  M.;  working  surface  of  table, 
8%  by  32  inches;  longitudinal  table  feed,  24  inches; 
floor  space  occupied,  73  by  73  Inches;  net  weight  of  machine, 
1550  pounds. 

This  machine  is  to  be  exhibited  at  the  Boston  Auto  Show, 
Mechanics'  Bldg.,  March  9  to  14. 


WHITCOMB-BLAISDELL   GEARED 
HEAD  LATHE 

The  Whltcoiiib  lilaisdcll  Machine  Tool  Co.,  Worcester,  Mass., 
has  recently  added  to  its  line  of  lathes  a  geared  head  ma- 
chine which  is  Illustrated  herewith.  The  changes  of  spindle 
speeds  on  this  machine  are  obtained  through  sliding  clutches 
which  are  so  arranged  that  it  is  impossible  to  engage  two 
speeds  at  the  same  time.  The  idea  in  bringing  out  these  ma- 
chines was  to  meet  the  demand  for  a  powerful  geared  head 
lathe  which  is  adaptable  for  cither 
single  pulley  drive  from  the  line- 
shaft  or  direct-connected  motor 
drive  through  a  constant-speed 
motor.  The  design  combines  the 
features  of  simplicity  and  dur- 
ability. 

A  noteworthy  feature  of  these 
machines  is  that  the  spindle  may 
be  stopped,  started  or  reversed  from 
the  operating  position  without  re- 
<iuiring  the  use  of  a  countershaft 
or  reversing  motor  equipment.  This 
feature  is  obtained  through  the  ap- 
plication of  two  clutches  and  gear- 
ing located  in  the  reversing  fric- 
tion gear  box  at  the  head  end  of 
the  lathe.  Although  a  single  speed 
motor  is  entirely  satisfactory  it  is, 
of  course,  possible  to  use  a  2  to  1 
or  3  to  1  variable  speed  motor,  but 
the  variable  speed  motor  is  by  no 
means  necessary.  In  addition  to 
the  reversing  geared  headstock, 
these  machines  include  all  of  the  regular  features  applied  on 
Whitcomb-Blaisdell  lathes.     The  line  includes  machines  rang- 
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ing  from  14  to  30  inches. 


ALLEN  SOCKET  FILLISTER  SCREW 

In  the  November,  1910,  number  of  Machinery,  the  safety 
set-screw  made  by  the  Allen  Mfg.  Co.,  Inc.,  135  Sheldon  St., 
Hartford,  Conn.,  was  illustrated  and  described.  This  company 
lias  recently  brought  out  a  fillister-head  screw  whicli  is  turned 


Fir.  2. 


Whitcomb-Blaisdell  Lathe  with  Electric  Motor  Drive 

by  a  key  fitting  in  a  socket  in  the  head;  one  of  these  screws 
is  illustrated  herewith,  and  little  description  will  be  neces- 
sary to  point  out  its  features.  This  form  of  screw  will  stand 
up  under  hard  service  where  the  slotted  head  screws  soon 
become  so  badly  worn  that  it  is  very  difficult  to  turn  them. 
Anyone  who  has  had  any  experience  in  turning  ordinary 
fillister-head  screws  witli  a  screwdriver  knows  that  the  slot 
often  becomes  battered  in  a  way  which  makes  the  screw  very 
difficult  to  turn. 

The  application  of  the  socket  head  idea  on  fillister  screws 
enables  the  screw  to  be  turned  up  fully  as  tight  as  an  ordinary 
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licxaKoii  iKudcd  capscrew.  As  no  clearance  is  noccHsaiy 
aroiiiul  the  head,  these  screws  can  be  conveniently  used  in 
many  places  where  there  would  not  be  sufficient  clearance 
l(ir  a  hexagon  headed  scrow.  The  heads  of  the  Allen  fillister 
^^—^^^-^  screws     are     trimmed 

.  .  _  ^^Bl^^r^4  the  and 

UHI^U^^^^  ^^^^     ^Vj      ^'^'^  '^'"''   '"'prove 

^^^^^^^  a  Kood  "talking  point." 

At  the  present  time 
the  Allen  Mfg.  Co.  is 
nialdng  screws  of  this  kind  in  sizes  ranging  from  ;V16  to 
•■■i  inch,  and  in  any  length.  Other  sizes  will  be  adde  1  to  the 
line  from  time  to  time. 


/^MC'^^'^^'^y 


Socket    FiHistor-hcad   Screv 


CINCINNATI   LOCOMOTIVE   CYLINDER 
PLANER 

In  tlie  January,  lidl,  niiiubrr  of  .M.vciiiMCitv  a  large  ^izo 
planer  built  by  the  Cincinnati  Planer  Co.,  Cincinnati,  Ohio, 
was  illustrated  and  described.  The  accompanying  illustra- 
tion shows  a  machine  of  similar  design  which  has  been  built 
for  planing  locomotive  cylinders.  This  machine  has  a  ca- 
pacity of  72  by  72  inches  and  has  rapid  power  traverse  to  all 
heads  in  any  direction.  All  movements  are  independent  of 
each  other  and  can  be  operated  whether  the  table  is  in  motion 
or  not. 

The  special  feature  of  this  machine  lies  in  the  provision 
of  the  auxiliary  side  head  supports.    The  heads  are  provided 


72   by   72.  inch   Locomotive   Cylinder  Planor 


with  e.xtra  brackets  which  are  rigidly  bolted  to  the  inside  of 
the  housing;  these  brackets  support  the  slides  while  the  ma- 
chine is  engaged  in  planing  the  frame  fits  and  similar  opera- 
tions. They  are  adjustable  for  height  and  can  be  used  in  any 
position  between  the  top  of  the  table  and  the  bottom  ot  the 
cross-rail.  A  sliding  shoe  fits  the  front  face  ot  the  brackets 
and  has  a  dovetail  on  it  which  the  cross-slide  fits.  This  con- 
struction eliminates  all  twisting  strains  on  the  face  of  the 
housing  caused  by  the  long  overhung  slide  and  the  upward 
pressure  of  the  tool.  These  special  brackets  can  be  easily  re- 
moved from  the  machine,  thereby  converting  it  into  a  standard 
planer.     This  planer  is  built  in  various  sizes  and  lengths. 


R.  A.  KELLY  SHAPER 

The  accompanying  illustration  shows  a  shaper  which  con- 
stitutes a  recent  addition  to  the  line  of  machines  manufac- 
tured by  the  R.  A.  Kelly  Co.,  Xenia,  Ohio.  The  feed  on  this 
machine  is  through  a  ratchet  and  plunger  mechanism,  the 
ratchet  being  covered  over  the  greater  part  of  its  circumfer- 
ence. The  stroke  of  tin;  pawl  is  always  the  same  amount,  so 
the  feed  depends  upon  the  number  of  ratchet  teeth  that  are 
exposed.  The  ratchet  cover  is  prevented  from  turning, 
through  the  action  of  a  spiral  spring  that  holds  it  just  light 
enough  so  that  it  can  be  turned  by  hand. 

The  shaft  which  carries  the  ratchet  cover  Is  fastened  to  a 


R.    A.    Ki-Uy    Shaper 

radius  rod,  the  other  end  of  which  is  fastened  to  the  radial 
gc'ar  guard  carrying  the  lower  feed  gear.  When  the  cross- 
rail  is  raised  or  lowered,  the  shaft  carrying  the  ratchet 
cover  rotates  just  enough  to  keep  the  same  number  of  teeth 
in  the  ratchet  exposed.  In  this  .way  the  cross-rail  may  be 
lowered  from  the  highest  to  the  lowest  position  or  vice  versa 
and  no  adjustment  is  needed. 

The  advantages  of  this  feed  mechanism  are  that  it  may 
be  started,  stopped,  changed  from  a  maximum  to  a  minimum 
or  reversed  when  the  machine  is  in  motion,  without  requir- 
ing any  moving  part  to  receive  attention  from  the  operator. 


SMITH   PIPE   WRENCH 

The  accompanying  illustration  shows  the  Smith  "perfect 
handle"  pipe  wrench  which  is  a  recent  product  of  H.  D. 
Smith  &  Co.,  I'lantsville,  Conn.  The  feature  of  this  wrench 
is   the   handle   which    is   both    strong  and   convenient    for   the 


Smith    •Perfect    Handle"    Pipe    Wrench 

operator  to  hold.  The  swell  at  the  end  of  the  handle  pre- 
vents the  hand  from  slipping  off  and  the  wooden  inserts  make 
it  comfortable  to  use  in  extremely  hot  or  cold   weather. 

BRIDGEFORD  AXLE  LATHE 

The  accompanying  illustrations  show  a  center  drive  gap 
axle  lathe  with  two  carriages,  which  the  Bridgeford  Machine 
Tool  Works,  Rochester,  N.  Y.,  has  recently  designed  for  use 
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ill  railroad  shops.  'I'liis  niacliiiic  is  intciiilcd  for  turning 
Joiininls  of  car  axles  witlioul  ri'iiioviiiK  the  wlici-ls,  and  as  it 
is  o(|iili)|)(>d  witli  two  cnrriaKcM.  both  ends  of  the  axlo  may  be 
lliiished  siiiniKaiH'ously.  'I'liis  means  a  considerable  savinK 
of  tim(<  taken  to  ma(liin(>  a  pair  of  journals.  In  otlier  ri'- 
spects.  the  eonstnictlon  of  tlu>  present  machine  is  similar  to 
that  of  tl\(>  ri'Knlar  line  of  axle  lathes  built  by  this  company. 
The  most  satisfactory  method  is  to  place  the  machine  in  a 
pit  so  that  the  axles  with  the  wlieels  attached  to  thoni  can 
be  placed  on  the  centers  with  vi  ry  little  trouble.  The  driving 
Rear,  wliich  is  two  pitch  v,  ilh  a  lace  width  of  f)  inches,  is  coni- 


'I'here  are  four  Instantaneous  changes  of  feed  ranging  from 
1/IG  to  .'1/ Hi  inch  per  revolution  of  tlu;  axle.  'I'he  gears  in 
tlie  fc'od  box  are  of  steel  and  run  in  oil;  they  are  operated  by 
a  lever  placed  at  tin;  center  of  the  latlic.  TIio  tailstocks  have 
bearings  24  inches  in  length  on  the  bod;  tliey  arc  secured  in 
position  by  four  Iieavy  bolts  and  binders  and  the  spindles 
may  he  adjusted  by  nutans  of  screws  and  liandwheols.  The 
carriages  arc  driven  by  a  splinod  feed  shaft  and  thi;  diroctlon 
of  the  feed  Is  changed  at  tlie  apron.  lOach  carriage  is  inde- 
pendent of  the  other.  The  (carriages  liave  a  bearing  30  inches 
ill    leiigtli    on    the    vees   and    they    also    have   a   bearing   at   the 


Fig.    1.      Bridgeford   Axle   Lathe   equipped    with   two   Ca 


pletely  encased  and  runs  in  heavy  bronze  bearings  scraped 
to  an  accurate  fit.  It  is  furnished  with  drivers  for  driving 
the  axle,  these  drivers  operating  on  the  same  principle  as  the 
self-centering  style  drivers  furnished  with  the  standard 
Bridgeford  axle  lathes.  The  driving  gear  is  in  two  pieces, 
tongued  and  grooved  together  and  secured  by  four  heavy 
hinged  bolts  and  nuts.  These  bolts  are  easily  operated  by 
means  of  a  socket  v.rench  and  less  than  one-half  turn  of  each 
nut  is  sufficient  to  release  the  gear  so  that  it  may  be  opened 
to  allow  the  entrance  of  the  wheels  and  axle.  The  upper 
half  of  the  driving  head  operates  ou  a  heavy  hinge  stud  in 
the  front  of  the  machine.     To  lift  the  head,  the  pull  pin  is 


back  of  the  bed  which  takes  the  forward  thrust,  thus  over- 
coming the  tendency  to  raise  the  carriages  from  the  vees  when 
the  burnisher  Is  used. 

The  bed  is  of  rigid  construction,  strongly  reinforced  with 
cross  ties  to  provide  the  required  rigidity.  The  principal 
dimensions  of  the  machine  are  as  follows:  Minimum  dis- 
tance between  centers,  54  inches;  maximum  distance  between 
centers,  105  inches;  swing  over  ways,  27  inches,  over  the 
carriages,  13i/^  inches  and  in  the  gap,  45  Inches.  Fig.  2 
shovvs  a  machine  equipped  with  two  extra  inside  carriages 
for  refinishing  locomotive  and  tender  axles  with  inside  bear- 
ings.    Such  a  machine   is  exceptionally   useful   for  all  kinds 


Fig.    2.     Bridgeford   Lathe    with   Regular   Carriages  and   Two    Extra    Inside    Carriages 


pushed  into  place  and  the  nuts  are  released.  An  eye-bolt  is 
placed  on  the  upper  half  of  the  head  and  a  rope  with  counter- 
weights is  used  to  lift  and  lower  the  head. 

The  machine  is  driven  by  a  constant-speed  pulley  and  there 
are  three  geared  changes  of  cutting  speed.  The  gears  are  of 
steel  with  cut  teeth  and  run  in  oil,  the  changes  of  speed 
being  accomplished  by  shifting  levers  conveniently  located  on 
the  case.  From  the  speed  box,  the  power  is  transmitted  to  the 
driving  head  by  a  shaft  located  inside  the  frame  of  the  ma- 
chine. All  driving  shafts  are  of  high-carbon  steel  and  run  in 
scraped  bronze  bearings. 


of  axle  repair  work.  The  weight  of  a  lathe  equipped  with 
two  carriages  is  16,000  pounds  and  a  lathe  with  four  carriages 
has  a  net  weight  of  18,000  pounds. 


PEDRICK  PORTABLE   MILLING  MACHINE 

The  notable  features  of  a  portable  milling  machine  which 
has  recently  been  placed  on  the  market  by  the  Pedrick  Tool 
&  Machine  Co.,  3639  Lawrence  St.,  Philadelphia,  Pa.,  are 
the  simplicity  of  its  design,  the  adaptability  of  the  machine 
for  operation  on  a  variety  of  classes  of  work,  and  the  provis- 
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ion  tor  driving  by  motor,  l)clt  or  liand  as  desired.  In  a  port- 
able tool  of  this  cliaractcr,  simplicity  of  design  means  less 
wciglit,  greater  convenience  ol"  operation  and  lower  cost.  For 
these  reasons,  automatic  feed  lias  been  omitted  on  the  No.  1 
niacliine,  hand  adjustment  for  the  longitudinal  and  cross 
traverse  being  provided,  whicli  serves  every  purpose.  The 
No.  2  machine,  which  is  considerably  larger  and  intended  for 
a  wider  scope  of  worlt,  has  automatic  feed. 

In  designing  this  machine,  particular  care  has  been  talien 
to  liave  the  construction  of  ample  strength.  The  spindle 
bearing  i.s  proportion(>d  to  give  rigid  support  and  to  have  the 


Fig.    1.      Pedrick    Portable    Milling    Machine 

desired  durability;  the  bed  is  ribbed  in  tlie  center  and  has  re- 
movable posts  at  both  ends.  These  posts  may  be  talten  out  If 
necessary  when  setting  up  the  machine,  as  there  are  cases 
when  they  would  interfere  with  a  wrench  used  for  tightening 
the  holding  nuts  inside  the  base'.  There  are  a  number  of  elon- 
gated slots  in  the  base  to  provide  for  attaching  the  machine 
to  the  work.  An  important  feature  of  the  design  is  that  the 
machine  will  mill  a  surface  level  with  the  surface  on  which 
it  is  attached  or  several  inches  below  it.  The  machine  does 
not  "smother"  the  job  and  it  will  face  a  small  valve  seat  just 
as  easily  as  one  of  the  maximum  size  that  it  is  capable  of  ma- 
chining. The  machine  will  work  with  equally  satisfactory 
results  in  either  a  horizontal  or  vortical  position. 

The   spindle   and   quill   revolve   together   and   there   are   no 
shoulders  or  collars  to   wear  and  allow   the  cutter  to   flinch 


Fig.  2.     Pedrick  Machine  milling  a  Kcyway  in  a  Shaft 

aw'ay  from  the  work.  Another  feature  is  that  when  the  cut- 
ter is  no  larger  than  the  diameter  of  the  spindle,  it  may  be 
lifted  out  of  the  bearing  with  the  spindle  to  enable  the  cutter 
to  be  sharpened  or  a  new  one  to  be  used.  This  is  accom- 
plished by  merely  loosening  two  nuts  and  is  found  to  be  a 
particularly  convenient  feature  of  the  machine,  because  if 
a  cutter  is  working  in  a  small  deep  chest  where  there  is  not 
sufficient  room  to  reach  in  and  unscrew  it,  it  is  not  necessary 
to  remove  the  entire  machine.  The  spindle  has  a  standard 
taper  so  that  an  ordinary  cutter  may  bo  used. 
The   telescopic   driving   shaft   works   smoothly   and   (luietly 


throughout  Its  full  range,  and  is  of  ample  strength  to  meet 
the  requirements  of  any  service  for  which  the  machine  is  In- 
tended. The  No.  1  machine  will  face  a  surface  up  to  12  by  8 
inches  in  size,  and  the  spindle  has  a  vertical  adjustment  of  6 
inches.  The  direct  motor  drive  is  arranged  as  shown  in  the 
illustrations,  and  a  machine  equipped  in  this  way  is  a  self- 
contained  unit  that  nlay  be  used  in  close  quarters  and  easily 
set  up.  Besides  using  the  machine  for  milling  seats  in  pumps 
and  engines,  or  pads  on  large  frames  and  housings.  It  Is  found 
to  constitute  a  very  convenient  means  of  machining  keyways 
in  shafts.  While  not  particularly  designed  for  the  purpose, 
this  machine  may  also  be  used  for  drilling. 


ROBBINS    MULTIPLE-SPINDLE    DRILL 

The  Taylor  (luick-change  multiple  drill  pr<  ss  illustrated 
horewith  is  a  recent  product  of  the  liobbins  .Machine  Co., 
Worcester,  Mass.  This  drill  was  designed  to  meet  the  de- 
mand for  a  machine  of  the  sensitive  drill  type  with  sufflclent 
power  to  handle  work  beyond  the  capacity  of  a  sensitive  drill 
press,  and  at  the  same  time  operate  quicker  than  a  standard 


Taylor   Quick-change   Multiple-spindlo   DriU 

upright  drill.  It  will  drive  a  I'l-inch  drill  as  easily  as  the 
ordinary  ."onsitive  drill  press  will  handle  a  =}i-inch  drill.  The 
feed  is  by  hand,  and  when  large  drills  are  to  be  used  at  high 
speed,  compound  gearing  in  the  sliding  head  can  be  quickly 
engaged  to  increase  the  pressure  of  the  drill  and  decrease 
the  pressure  required  on  the  hand  lever.  This  enables  a 
large  drill  to  be  forced  to  its  full  capacity  by  the  application 
of  a  limited  amount  of  hand  pressure.  The  reverse  motion 
of  the  spindle  is  of  unusual  strength  and  provides  ample 
power  to  handle  reasonably  large  taps. 

The  machine  is  driven  by  spiral  gears  running  in  oil,  and 
all  gears  that  are  subjected  to  excessive  strain  are  made  of 
heat-treated  nickel  steel.  The  quick-change  gear-box  is  ar- 
ranged for  four  spindle  speeds  and  one  reverse  speed  for  tap- 
ping. The  spindle  speeds  are  quickly  changed  without  requir- 
ing the  machine  to  be  stopped.  The  sliding  head  affords  quick 
action  in  raising  or  lowering  the  spindles  for  tools  of  differ- 
ent lengths. 
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Th.'  Mllli'li  I'liailK''  iliill  ihiulv  is  (Irsimiid  l..  iMjhl  llvr  tools 
HUfli  as  drills,  rcanicrs,  coimU'rljorcs,  taps,  elf,  ulihli  nvr  i-c 
(lulrcil  fi>r  pcrl'orinliiK  hucci'ssIvc  optTatloiis  on  a  piiic  oi 
work.  Tills  chuck  provides  for  rapidly  iiiovIiik  any  tool  to 
tho  working  or  Idle  position  wllliout  stopping  the  niacliliic 
Whoii  the  to(d  to  be  used  Is  swuiik  to  the  operating  position 
It  la  securely  locked  and  held  in  perl'ect  allKnnienl  with  the 
driving  spindle.  The  power  Is  applied  through  a  conihlna- 
tlon  clutch  and  friction  device,  and  tlie  greater  the  strain  on 
the  tool  the  more  powerful  the  drive  becomes.  When  the 
machine  is  in  oprration  all  tools  In  the  clniclv  are  idle  with 
tho  exception  of  llie  workinj;  tool.  Tlie  chilclus  for  holding 
the  tools  In  the  cInicU  arc  made  lo  lit  eilhcr  No.  1,  2  or  :! 
Morse  taper  shanks. 

Tho  machine  is  hall  hearing:  tliroiighoni  and  is  practically 
noiseless  in  operation.  Tlio  principal  dimensions  are  as  fol- 
lows: distance  from  center  of  spindle  to  fa(^o 
of  column,  10  inches;  maximum  distance 
from  table  to  spindle,  30  inches;  traverse  of 
table,  12  inches;  traverse  of  spindle,  IG 
inches;  size  of  work-table,  18  by  24  inclus; 
diameter  of  spindle,  l',  inch:  and  net 
weight  of  macliine,  1200  pounds. 


irl<   by  adjusliiif;  the  set- 


correrl    felali.ill   lo  Ihe  cenli'r  of  the 
M  re\ss   In   Ihe  slides. 

Ill  order  to  cnl  the  thread  on  a  taper,  the  lop  faces  of  the 
slides  aKalnsl  wliicli  the  chasers  ar<'  held  are  beveled.  Thi.s 
s(rrvo8  to  throw  the  chaserH  to  tlu;  required  annlc.  DilTerent 
diameters  of  pipe  iirc  thr(>ad('d  by  the  substitution  of  circular 
blocks  of  varying  lenKths  in  semicircular  grooves  provided 
in  the  toj)  face  of  the  die  head  and  IIk^  low(!r  surfaces  ol 
till'  slides.  Tho  chasers  can  bo  roHharpencd  until  practtically 
the  entire!  clrcumferc^nce  is  ground  away  so  tliat  their  lif(' 
is  much  longer  than  that  of  tho  ordinary  type  of  die  chasers. 
A  reamer  is  shown  in  Fig.  2  which  is  held  In  the  die  head 
to  remove  the  burrs  from  the  end  and  liole  in   the  \>\\h). 

STOCKBRIDGE   KNIFE   GRINDER 

The    time    spent    in    i-einoviiiK    and    re))hieinfj;    the    knives    of 


MURCHEY  PIPE  THREAD- 
ING  DIE 

The    accompanying    illustrations    show    a 
pipe  threading  die  which  has  recently  been 
placed  on  the  market  by  the  Murchey  Ma- 
chine   &    Tool    Co.,    Porter    and    Third    Sts.,  *'' 
Detroit,  Mich.    The  important  feature  of  the  design  of  this  die 
consists  of  the  four  circular  chasers  which  are  similar  iu  shape 


^ - 

1 

Fig.    1.     Muichey   Pipe  Threading  Die  set   up  on  a  Machine 

to  circular  forming  tools.  These  chasers  are  provided  with 
a  series  of  annular  V-grooves  properly  spaced  for  the  pitch 
of  the  thread  that  it  is  desired  to  cut. 

The    circular    chasers    are    carried    by    slides    wliich    fit    in 

T-slots  in  the  die 
head,  the  con- 
struction being 
clearly  shown  in 
Fig.  1.  Inter- 
posed between  the 
top  faces  of  these 
slides  and  the 
chasers,  there  are 
adjusting  plates, 
each  of  which  has 
nine  holes  which 
are  equally 
spaced.  Three 
pins  held  in  the 
chasers  fit  into 
these  holes  and 
adjustment  of  the 
position     of     the 

Of   Murchey   P.pe   Threading   Die      ^^^^^^^^   .^  ^^^^^^^ 

by  loosening  tlie  square  screws,  lifting  the  chasers  up  and 
turning  them  around  so  that  the  three  pins  enter  another  set 
of  holes.     The  cutting  edge  of  the  chasers  is  then  set  in  the 


Use    of    Stockbridge    Grinder    in    sliarpening    Planer    Knives 

planers  and  jointers  used  in  wood-working  shops  constitutes  a 
large  part  of  the  time  involved  w^hen  it  is  necessary  to  take 
them  off  for  grinding.  This  is  a  difficult  and  unsatisfactory 
method,  and  is  often  done  hurriedly  and  improperly,  with  tho 
result  that  the  machine  when  started  up  operates  inefficiently 
and  produces  a  poor  grade  of  work.  This  is  especially  true  of 
the  thin  hard  knives  used  on  cylindrical  head  planers  which 
are  almost  impossible  to  grind  and  reset  in  perfect  alignment 
for  the  entire  length  of  the  liead. 

In  the  "Quicsharp"  grinder,  which  is  a  recent  product  of 
the  Stockbridge  Machine  Co.,  Worcester,  Mass.,  these  difficul- 
ties are  avoided  by  providing  a  grinder  which  enables  the 
knives  to  be  sharpened  while  in  place  on  the  macliine.  The 
grinder  is  motor-driven,  the  motor  being  mounted  on  the  head 
and  supplied  with  a  current  from  an  ordinary  lamp  socket. 
The  saddle  has  a  split  nut  attached  to  it  which  engages  the 
feed-screw  located  at  the  top  of  the  bridge.     The  saddle  can 


End    Vi< 


Fig.    2.     Stockbridge    Grinder    sharpening    Jointer    Knives 

be  fed  across  the  entire  length  of  the  bridge  in  either  direc- 
tion and  at  any  desired  speed.  The  bridge  is  supported  at 
the  ends  or  at  intermediate  points  by  two  angular  brackets, 
which  are  bolted  to  the  bed  of  the  wood-working  machine, 
and  hold  the  grinder  perfectly  rigid.  The  wheel  is  cup-faced 
and  can  be  raised  or  lowered  by  a  thumb-screw  to  grind  the 
required  amount  from  the  knives.  The  wheel  is  fed  auto- 
matically to  a  positive  stop.    The  grinder  head  is  pivoted  at 


March,    1!)14 


MACHINERY 


009 


tlic  center  and  can  he  lilted  to  either  si(h'  of  the  perpendicular; 
it  is  held  in  place  aKainst  a  stop,  KiviiiK  tlie  same  angle  on  each 
side  of  tlie  perpendicular.  Witli  the  head  tilted,  the  knives 
are  Kround  concave.  A  positive  stop  holds  oacli  knife  in  ex- 
actly tlie  same  relative  position  to  the  wheel;  therefore,  each 
knife  must  be  ground  true.  Figs.  1  and  2  show  this  grinder 
in  use  on  a  planer  and  on  a  jointer,  and  reference  to  these  il- 
lustrations will  show  till"  way  in  whidi  it  is  used,  making  fur- 
ther description   unnecessary. 

DERIHON  PORTABLE  HARDNESS  TESTING 
MACHINE 

The  illustrations  presented  in  this  connection  sliow  a  port- 
able macliine  for  conducting  the  Briiiell  hardness  test,  whicli 
consists  of  making  an  impression  with  a  liardened  steel  ball 
10  millimeters  in  diameter,  by  the  application  of  a  pressure 
of  3000  kilograms.  Fig.  1  shows  the  macliine  ready  for  the 
test  with  the  lever  resting  on  the  shaft.  The  piece  to  be 
tested  is  placed  on  the  table  of  the  machine,  which  is  then 
raised  until  the  piece  is  in  contact  with  the  ball.  This  done, 
the  lever  is  pulled  slowly  over  so  as  to  give  a  progressive 
pressure  which  is  registered  by  a  small  manometer  until  3000 
kilograms  is  applied.  When  this  figure  is  reached  the  lever 
is  slowly  returned  to  its  former  position  and  the  test  is  com- 
pleted. Under  normal  conditions  it  is  usually  sufficient  to 
move  the  lever  through  an  angle  of  45  degrees  to  obtain  tlie 
reijuired  pressure  of  3000  kilograms. 

With  each  machine  a  small  piece  of  steel  is  furnished  in 
which  a  standard  impression  has  been  made,  the  size  of  the 
diameter   being   stamped    on    it.      This   standard    piece    is    of 


Fig.   1.     Machine  reatly  for 
making    Te3t 


Arrangement   of    Gear 
Rear   of   Machine 


special  air-hardening  chrome-nickel  steel.  The  accuracy  of 
the  machine  can  be  easily  controlled  by  making  an  impres- 
sion beside  the  standard  impression.  The  construction  of  the 
machine  is  based  on  the  principle  of  elasticity  of  the  frame, 
which  for  this  purpose  has  been  constructed  in  the  shape  of 
a  horse-shoe.  The  power  produced  by  the  pressure  of  the 
ball  on  the  test  piece  has  a  tendency  to  open  the  frame  to 
a  certain  degree  in  proportion  to  this  power.  The  shape  of 
the  frame  has,  therefore,  been  specially  considered  in  order 
to  have  it  as  elastic  as  possible.  The  pressure  exerted  of  3000 
kilograms  does  not  change  the  resistance  or  elasticity  of  the 
frame,  as  it  is  made  of  steel  having  an  elastic  limit  of  242,000 
pounds  per  square  inch  and  a  pressure  of  3000,  4000  or  even 
5000  kilograms  does  not  work  it  above  10  kilograms  per 
square  miilimeter  or  1442  pounds  per  square  inch.  Under 
tliese  conditions,  repeated  tests  even  in  large  numbers  do  not 
alter  the  calibration  of  the  machine. 

The  defiection  of  the  frame  being  relatively  \v(;ak  (1  to  1.5 
millimeter),  a  register,  the  construction  of  which  resembles 
a  metallic  manometer,  is  installed  in  the  hollowed  out  part 
of  the  frame.  By  means  of  a  needle  and  a  graduated  dial,  the 
deflection  and  therefore  the  pressure  exerted  in  making  the 
test  can  be  quickly  and  easily  read.  To  adjust  the  machine, 
all  that  is  necessary  is  to  open  the  head  enclosing  the 
mechanisni  above  the  frame.  Should  the  machine  ever  get 
out  of  adjustment,  a  comparison  should  be  made  on  the 
standard  test  piece,  and  when  an  impression  of  the  same  di- 
ameter has  been  made,  the  needle  is  brought  over  the  figure 


"3000"  by  means  of  the  small  adjusting  screw.  This  adjust- 
ment, however,  would  only  be  necessary  through  some  acci- 
dental cause  Independent  of  the  operation  of  the  machine 
under  normal  usage.  Fig.  2  shows  tlie  arrangement  of  the 
gears  at  the  rear  of  the  machine.  This  machine  Is  placed  on 
the  market  by  H.  A.  Flliott,  507  Majestic  HIdg  .  Detroit.  .Mich. 


SCULLY-JONES   ADJUSTABLE   SPACING 
COLLAR 

Kig.  1  sliows  the  "VV.'ar-ever"  adjustable  spacing  collar  for 
use  on  milling  machine  arbors,  which  is  a  recent  product  of 
Scully-Jones  &  Co,  349  Railway  lOxchange  KIdg.,  Chicago, 
111.,  and  Fig.  2  illus- 
trates the  method  of 
using  these  collars. 
The  "Wear-ever"  col 
lar  was  designed 
primarily  for  use  in 
connection  with 
manufacturing  oper- 
ations on  milling 
machines,  where  two 
or  more  cutters  on 
an  arbor  must  be 
spaced  at  a  specified 


Scully-Jones    Adjustablo 
Spacing    Collar 


distance  from  each  other.  Those  familiar  with  the  appli- 
cation of  straddle  or  gang  cutters  in  milling  machine 
operations  know  that  it  is  sometimes  necessary  to  grind 
the  sides  of  the  teeth.  This  necessarily  changes  the  distance 
between  the  faces  of  the  cutters,  and  in  order  to  maintain 
the  required  dimensions  of  the  work,  compensation  must  be 
made  for  the  amount  which  has  been  removed  from  the  cut- 
tors  by  grinding.  This  is  .sometimes  done  by  carrying  solid 
spacing  collars  of  assorted  lengths  in  stock.  Hut  if  the  exact 
size  cannot  be  found  among  the  collars  on  hand,  it  is  neces- 
sary to  grind  down  a  collar  that  is  too  long  or  to  shim  up 
one  that  is  too  short.  While  this  is  being  done  the  milling 
machine  is  standing  idle. 

The  "Wear-ever"  collar  is  designed  so  that  the  thickness 
may  be  varied  up  to  0.024  inch,  this  adjustment  being  divided 
into  twelve  steps  of  0.002  inch  each.  It  will  be  seen  from 
Fig.  1  that  the  collar  is  provided  with  three  sets  of  gradua- 
tions ranging  from  zero  to  24  by  even  numbers,  each  gradua- 
tion being  opposite  a  notch  in  the  collar.  These  notches 
are  arranged  on  cam  surfaces,  and  corresponding  notches 
in  each  of  the  three  series  of  graduations  are  engaged  by  a 
tooth.  In  making  the  adjustment,  the  collar  is  moved  around 
so  that  the  teeth  engage  with  the  proper  spaces  to  give  the 
required  expansion  of  the  collar  on  the  arbor.  The  adjust- 
ment is  quickly  made,  and  after  the  collar  has  been  set  it 
is  exactly  as  rigid  as  a  solid  collar.  The  advantages  of  the 
"Wear-ever"    collar    may    be    briefly    summarized    as    follows: 


Fig.    2.     i;se   of   Scully-Jones   Adjustable   Spacing   Collars 


they  are  made  in  sizes  down  to  less  than  'i  inch  in  width 
and  are  capable  of  standing  up  under  hard  service;  it  is  im- 
possible for  chips  to  interfere  with  the  operation  of  the  col- 
lar, and  the  first  cost  is  low  so  that  a  shop  can  afford  to  pur- 
chase them  for  any  work  upon  which  they  could  be  used  to 
advantage. 
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LOWE  "LAST-WORD"  INDICATOR 

Henry  A.  Lowo.  i:t74  10.  lOlKlityelKlith  St.,  Clcvolaiid,  Ohio, 
Is  now  nmnul'iu'turlnK  the  "Last-word"  test  indicator  wliicli 
Is  illiiHlratcd  In  I'Mks.  1  and  li.  I'Mj;.  1  sliows  the  indicator 
carried  on  tlie  l)all  joint  toolposl  slianl<.  and  IJiis  illiislration 
nlHO  sliows  an  auxiliary  clamp  which  is  provided  with  IIk; 
Instrument.      This    clamp    cnahlis    an    instrunicnl    to    he    re- 

niovcd  I'roni  Ihc  toolpost 
shank  and  set  up  on  the 
necdio  of  a  surface  gage  as 
illustrated  in  Fig.  2.  There 
is  hall  joint  connection  be- 
tween the  toolpost  sliank 
and  thi>  indicator,  wliich 
provides  adjustment  to  meet 
the  requirements  of  a  great 
variety  of  work. 

The  contact  lever  has  a 
hardened  taper-head  stud 
for  a  bearing,  which  pro- 
vides adjustment  for  wear. 
There  is  a  small  tapered 
hole  through  the  contact 
ball,  and  contact  points  of 
special  shape  can  be  fitted 
into  this  hole  to  meet  the 
requirements  of  special 
classes  of  work.  In  many 
cases  the  ordinary  contact 
ball  is  quite  satisfactory 
without  providing  any  aux- 
iliary point. 

The  mechanism  of  this 
indicator  has  been  worked 
out  to  give  the  magnifying  power  of  100,  and  at  the  same  time 
the  instrument  is  of  remarkably  small  size,  which  will  be  ap- 
preciated   when    it    is    known    that    the    weight    is    only    IVL 


Fig.    1.     Lowe    Test    Indicator    carried 
on    Ball-joint    Toolpost    Shank 


Fig.   2.     Lowe  Indicator  mounted  on  the  Needle  of  a  Surface  Gage 

ounce.  The  dial  is  graduated  to  read  in  0.001  inch.  This 
instrument  can  be  quickly  changed  from  the  toolpost  shank 
to  the  needle  of  a  surface  gage  to  adapt  it  for  surface  plate 
work,  or  back  to  the  toolpost  shank  for  lathe,  shaper,  planer, 
grinding  or  milling-machine  work.  It  is  adaptable  for  use 
on  a  great  variety  of  tool-room  and  machine-shop  operations. 


ESPEN-LUCAS   AXLE   CENTERING 
MACHINE 

The  lOpsiii  Lucas  IVlaehine  Works,  I'^ront  &  (Jirard  Aves., 
riilladelphia,  I'a.,  has  recently  placcul  a  double-end  axle 
centering  macliim^  upon  the  market.  This  machine  is  in- 
tended for  centering  both  ends  of  axles  up  to  7  Inches  in 
diameter  by  8  feet  long.     Tlie  machine  is  arranged  with  two 


Espen-Lucas    Double    End    Axlo    Centering   Machine 

spindles  which  are  driven  independently  by  2-horsepower 
motors.  On  head  is  stationary  and  the  other  adjustable  for 
centering  axles  from  5  to  8  feet  in  length.  The  two  cradles 
are  provided  with  rollers  for  centering  the  axles  and  heavy 
clamps  for  holding  the  work  rigidly  in  place.  The  weight 
of  the  machine  is  about  11,000  pounds. 


ESPEN-LUCAS   COLD   SAW 

The  accompanying  illustration  shows  a  heavy  type  of  cold 
saw  which  is  one  of  the  recent  products  of  the  Espen-Lucas 
Machine  Works,  Front  &  Girard  Aves.,  Philadelphia,  Pa. 
This  machine  is  equipped  with  a  saw  blade  60  inches  in  di- 
ameter and  has  a  capacity  for  sawing  round  or  square  bars 
up  to  20  inches  thick.  The  feed  and  speed  variations  are  so 
arranged  that  the  machine  can  be  used  for  sawing  at  an  ad- 
vance of  6  inches  per  minute.  The  drive  is  through  a  main 
shaft,  a  phosphor-bronze  worm-wheel  and  a  crucible  steel  worm 
running  in  oil.     The  spindle  extends  for  the  entire  width  of 


jcIspen-Lucas    Cold    Saw    Machine 

the  carriage  and  the  saw  blade  is  bolted  directly  against  the 
driving  gear,  an  arrangement  which  practically  eliminates 
torsional  strain  between  the  driving  gear  and  the  saw  blade. 

The  feed  is  obtained  from  a  geared  friction  plate  con- 
trolled by  an  automatic  lock-nut  lever,  by  which  any  change 
in  the  advance  of  the  saw  can  be  made  while  the  machine  is 
in  operation.  The  saw  carriage  also  has  a  quick  return 
movement  controlled  by  the  same  lever.  An  automatic  stop 
for  controlling  the  traverse  of  the  carriage  is  also  provided. 
Any  type  of  saw  blade  including  the  inserted  tooth  or  solid 
high-speed  steel  blades  may  be' used. 

Compressed  air  or  screw  clamps  are  provided  for  use  on 
this  machine,  depending  upon  the  requirements  of  indi- 
vidual cases.  For  handling  stock  rapidly  where  multiple  cuts 
are  to  be  made,  this  saw  is  equipped  with  a  stock  feed  at- 
tachment which  will  handle  bars  of  any  length  up  to  20  feet. 
The  usual  form  of  drip  pan  furnished  on  machines  used  for 
sawing   smaller   sizes    of   stock    has   been    eliminated    in    the 
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present  instance  and  a  reservoir  substituted  in  the  founda- 
tion. The  machine  is  belt-driven  from  a  35-horsepower  motor 
and  weighs  50,000  pounds  approximately. 

ROCKFORD   HEAVY   PLAIN    MILLER 

The  Kockford  Milling  Machine  Co.,  liockford,  111.,  is  now 
manufacturing  the  No.  2  heavy  double  l)ack  geared  cone  type 
plain  miller  which  is  illustrated  herewith.  This  machine  is 
of  exceptionally  heavy  construction,  the  approximate  weight 
l)('ing  liVno  pounds.  The  back  gears  are  enclosed  in  the  column 
and  operated   by   two  levers  which  afford  a  very  convenient 


Rockford    No.    2    Double    Back    Geared    Plain    Miller 

and  practical  control.  The  machine  is  equipped  with  a  flanged 
support  for  the  overhanging  arm,  which  has  been  designed 
by  this  company;  this  support  stiffens  the  construction  and 
increases  the  cutting  capacity  of  the  machine.  The  diameter 
of  the  overhanging  arm  is  4  inches. 

The  table  is  provided  with  a  quick  return  movement  oper- 
ated by  a  handwheel  and  clutch,  and  the  handwheel  can  be 
thrown  in  instantly  at  any  desired  point.  A  wrench  can  be 
used  on  the  s(iuared  shaft  at  the  opposite  end  of  the  table. 
The  table  measures  50  by  11  Vi  inches  over  all,  and  is  pro- 
vided with  three  %-inch  T-slots;  there  are  also  oil  grooves 
on  the  sides  and  oil  pockets  at  the  ends  of  the  table.  All 
feeds  are  automatic.  The  spindle  is  bored  No.  11  B.  &  S. 
taper,  and  is  made  of  crucible  steel ;  it  runs  in  phosphor- 
bronze  bushings  which  have  tapered  journals  fitted  with  oil 
retainers.  Wear  is  compensated  for  at  the  rear  of  the 
spindle  by  means  of  a  nut.  There  are  eighteen  speed  changes 
ranging  from  17  to  392  revolutions  per  minute,  and  fourteen 
changes  of  feed  ranging  from  0.005  to  0.175  inch  per  revolu- 
tion. Feed  reverse  levers  controlling  all  feeds  are  located  on 
each  side  of  the  knee.  The  regular  equipment  of  the  machine 
consists  of  a  plain  vise,  a  flanged  support  for  the  overhang- 
ing arm,  two  arbor  supports  and  the  necessary  wrenches. 
The  design  has  been  carefully  worked  out  to  secure  the 
maximum  rigidity. 


FOX  MULTIPLE-SPINDLE  RAIL  DRILL 

The  No.  3  Fox  multiple-spindle  rail  drill  illustrated  in  this 
connection  has  been  developed  to  meet  the  demand  of  en- 
gine builders  for  a  high-speed  multiple-spindle  machine  for 
drilling  and  boring  push-rod  holes,  valve  stem  guide  holes 
and  cages.     Particular  attention  has  been  paid  to  the  design 


of  the  vertical  adjustment  for  each  spindle  with  the  view  of 
keeping  the  cutting  edge  of  all  tools  in  the  same  plane.  Thin 
is  a  feature  which  users  of  the  machine  will  appreciate.  The 
base,  column  and  gears  for  changing  the  speeds  and  table 
feeds  are  of  the  same  construction  which  has  been  used  In  the 
past  on  Fox  multiple-spindle  drilling  machines.  The  gears 
are  cut  from  solid  .'iS-point  carbon  steel  blanks,  which  are 
pack-hardened  and  heat-treated.  The  bearings  for  the  gears 
are  subsequently  ground,  giving  the  most  perfect  construction 
possible.  The  principal  bearings  in  the  machine  are  bronze 
bushed,  and  the  main  driving  pulleys  run  on  Hyatt  roller 
bearings. 

Kails  of  various  lengths  are  furnished  with  this  machine 
to  meet  the  requirements  of  individual  cases.  The  rails  are 
made  with  either  a  tongue  which  lits  grooves  In  the  adjust- 
ing arms  to  keep  all  spindles  in  positive  alignment,  or  the 
tongue  may  be  omitted  from  the  rail,  giving  universal  ad- 
justment to  each  spindle.  The  rail  is  an  exceptionally  heavy 
casting  ribbed  to  provide  the  necessary  rigidity.  The  gear 
case  containing  the  driving  pinions  for  the  spindles  pro- 
vides a  double  bearing  for  each  gear  in  the  case.  The  gears 
are  of  6  and  8  pitch,  with  broad  faces.  The  regular  gear  case 
is  bored  for  a  maximum  of  twelve  spindles  and  when  less 
than  this  are  furnished  with  the  tool,  the  extra  holes  are 
plugged  up;  it  is  thus  possible  to  add  additional  spindles 
should  they  be  required  at  any  time.  The  drill  spindles, 
spindle   bearings    and    adjusting   arms    are    of    patented    con- 


Fox   Hultiple-spindle    Rail    Drill 

struction,  which  gives  a  wide  range  of  vertical  adjustment. 
This  adjustment  is  obtained  without  changing  the  set  position 
of  the  arm.  The  spindle  bearings  have  a  T-slot  milled  for 
their  entire  length  and  fit  into  the  slotted  end  of  the  adjust- 
ing arms.  T-boIls  working  in  the  slots  in  the  bearings  secure 
them  to  the  adjusting  arms  and  provide  for  adjusting  the 
spindles  vertically. 

The  universal  joints  used  in  these  machines  are  made  with 
every  friction  surface  hardened.  An  oil  pocket  is  provided 
in  the  center  of  the  block,  giving  perfect  lubrication.  The 
table  regularly  furnished  on  this  machine  has  a  surface  24 
by  38  inches  in  size  and  is  equipped  with  a  hand  pilot  wheel 
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for  ralsliin  nr  lnu  iiint;.  A  siiinlc  hvcr  Is  provldi'd  fur  maiiiiiii- 
ladilK  llic  i)()\MT  Ici'd;  pulliiiK  up  on  this  lever  eiinanes  the 
l'(>e(l  mid  pushing  down  on  It  dlscnuaKes  the  feed.  An  aiito- 
niatlo  trip  lever  Is  jirovided  I'or  automatically  throwing  out 
the  feed.  Tlii>re  are  six  cliauKes  oT  I'eed  ranninK  from  0.5  to 
5-.0  Inehes  per  minute;  four  ehannes  of  drill  speed  are  avail- 
able, d(>pen(linn  on  the  size  of  drills  used.  The  floor  space 
occupied  by  this  machine  Is  6  feet  by  2  feet  (i  inches;  the 
lielght  is  7  foot  8  inches;  and  the  net  weight  of  the  machine 
is  :'.2SS  pounds.  This  niadiine  Is  a  recent  product  of  the  Fox 
Machine   Co.,    li!    l-'nuit    St.,   N.    W.,   (irand    Kapi'l^^.    Mich. 


CARPENTER  CALCULATING  CHARTS 

The  accompanying  illustration  shows  one  of  a  scries  of 
eight  calculating  charts  which  have  recently  been  brought 
o\it  by  the  S.  C.  Carpenter  Drafting  &  Engineering  Co.,  4i) 
Oakland  Terrace,  Hartford,  (^onn.  It  will  be  seen  that  this 
chart  is  Intended  for  finding  the  weight  of  castings  of  dif- 
ferent metals  from  the  weight  of  the  patterns  from  which 
they  are  made,  the  chart  being  laid  out  for  a  number  of  dif- 
ferent kinds  of  wood  commonly  used  in  pattern  making. 
Other  charts  of  tliis  series  whic^h  are  likely  to  be  of  interest 
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Carpenter  Chart  for  calculating  Weight  of  Castings  from 
Weight    of    Patterns 

to  readers  of  Maciiimery  are  as  follows:  Chart  No.  2,  which 
gives  areas  and  circumferences  of  circles  with  diameters  vary- 
ing by  1/16  inch,  and  the  squares,  cubes,  square  roots  and 
cube  roots  for  each  1/16  incli  up  to  1  foot;  chart  No.  3,  which 
gives  drill,  drill  rod,  wire  and  machine  screw  sizes;  and 
chart  No.  4,  which  gives  the  sides,  angles  and  area  of  right 
angle  triangles  up  to  10  inches  base. 


ESPEN-LUCAS   DUPLEX   COLD   SAW 

The  duplex  cold  saw  illustrated  herewith  is  a  recent  prod- 
uct of  the  Espen-Lucas  Machine  Works,  Front  &  Girard  Aves., 
Philadelphia,  Pa.  This  machine  is  intended  for  cutting  off 
both  ends  of  axles  at  the  same  time,  and  for  this  purpose  it 
is  equipped  with  two  32-inch  inserted  tooth  saw  blades.  The 
machine  has  a  capacity  for  sawing  off  both  ends  of  from 
twelve  to  fifteen  9-incli  axles  per  hour.  The  speed  and  feed 
variations  provide  for  sawing  at  an  advance  of  6  inches  per 
minute.  The  cutting  capacity  is  only  limited  by  the  nature 
of  the  steel  that  is  being  cut  and  the  endurance  of  the  high- 
speed steel  cutters  in  the  saw  blades. 

The  machine  is  driven  through  a  train  of  compound  gear- 
ing, a  steel  worm  and  a  bronze  worm-wheel.  The  gearing  and 
other  parts  of  the  machine  are  liberally  proportioned  to  pro- 
vide ample  strength.  The  main  bed  and  table  are  held  to- 
gether by  heavy  webs  and  the  saw  carriages  have  bearings 
of  ample  size  on  the  base  of  the  machine.  The  saw  blades 
are   bolted    directly    to    the    driving   gears    which   are    forged 


integral  with  the  ends  of  the  Ki)indles.  This  arrangement 
practically  eliminates  the  torcfue  between  lh(^  driving  gear 
and  the  saw  and  enables  tin;  spindli!  bearings  to  extend  for 
the  <iitire  width  of  the  saw  carriages.  This  driv(>  Is  a  strong 
lialnri'  ol  I  he  nuichine.  All  of  the  gc^ars,  spindles  and  shafts, 
etc.,  are  cut  and  turned  from  high  carbon  hammered  steel 
forgiugs.     All  bearings  are  hushed  with  hnm/.e  and  the  thrusi 


Espen-Lucas   Duplex   Cold    Saw 
of  the  driving  worm  and  other  revolving  parts  is  taken  up  by 
roller  thrust  bearings. 

The  feed  is  variable  and  automatic,  being  controlled  by  an 
automatic  stop  which  regulates  the  depth  of  cut  up  to  the 
full  capacity  of  the  machine.  The  saw  carriage  is  equipped 
with  automatic  power  return  and  an  automatic  starting  de- 
vice which  leaves  the  operator  free  to  give  his  whole  atten- 
tion to  the  feeding  of  axles  to  the  machine  and  removing 
them  when  finished.  Pumps  are  provided  to  furnish  a  liberal 
flow  of  cutting  compound  to  the  saws.  The  machine  is 
driven  by  15-horsepower  electric  motors  and  weighs  approxi- 
mately 30,000  pounds. 


NIAGARA  DOUBLE   CRANK  PRESS 

The    large    double    crank    press    illustrated    in    this    connec- 
tion was  recently  built  by  the  Niagara  Machine  &  Tool  Works, 


Large    Niagara    Double    Crank   Press 

Buffalo,   N.   Y.     This  machine  is  intended   for  punching  and 
forming  operations  met  with  in  steel  car  work,  but  the  ma- 
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chine  Is  also  suitable  for  a  wide  range  of  heavy  stiimping 
operations.  The  bed,  housings  and  arch  are  held  together 
by  means  of  four  steel  tie-rods  4\<2  inches  in  diameter  which 
are  a  shrink  fit  in  the  parts  which  they  connect.  The  same 
convenient  method  of  adjusting  the  slide  and  gibs  is  pro- 
vided that  is  employed  on  other  large  presses  of  this  com- 
pany's manufacture.  The  motion  of  the  press  is  controlled 
by  a  hand  lever  operating  a  powerful  jaw  clutch.  The  work- 
ing surfaces  of  the  three  jaws  of  the  gear  hub— as  well  as 
the  clutch  collar — arc  faced  with  hardened  tool  steel  pieces. 
An  automatic  device  is  provided  to  stop  the  slide  at  the 
highest  point  of  its  stroke.  Presses  of  this  type  are  built  in 
different  sizes;  the  machine  shown  in  the  illustration  meas- 
ures 84  inches  between  the  housings  and  has  an  approximate 
weight  of  50,000  pounds. 


STATUS  OP  THE  PPAUTER  PATENTS  IN  THE 
UNITED  STATES 

Referring  to  the  note  appearing  on  page  478  of  February 
Machinery,  engineering  edition,  in  reference  to  the  Pfauter 
patents  on  gear-hobbing  machinery,  we  wish  to  state  that  this 
seems  to  have  been  misleading,  some  of  our  competitors  as- 
suming that  they  are  now  in  a  position  to  offer  gear-hobbing 
machines  with  the  differential  for  cutting  spiral  gears  in  the 
American  market  also.  In  order  to  correct  this  misunder- 
standing, we  call  attention  to  the  fact  that  the  United  States 
patent  which  was  granted  to  Herman  R.  Pfauter  under  date 
of  January  2,  1900,  has  still  about  three  years  to  run.  Anyone 
selling  or  offering  for  sale  gear-hobbing  machines  equipped 
with  differential  gearing  for  cutting  spiral  gears  will  in- 
fringe the  existing  Pfauter  patents,  and  Mr.  Pfauter  is  fully 
prepared  to  prosecute  any  such  infringement. 

New  York  City  Schuchardt  &  SriiUTTE 

*     *     * 

NEW   MACHINERY   AND   TOOLS   NOTES 

Heating  Forge:  Word  Brothers,  San  Francisco,  Cal.  A 
forge  heated  by  oil  which  was  particularly  designed  for  heat- 
ing rock  drills;  this  forge  is  also  adapted  for  general  black- 
smith work. 

Roller  Bearing:  Royersford  Foundry  &  Machine  Co.,  54 
N.  5th  St.,  Philadelphia,  Pa.  A  new  type  of  Sells  roller 
bearing  in  which  the  sleeve  is  split  and  clamped  over  the 
shaft  by  two  split  collars. 

Finishing  Tool:  Western  Tool  &  Mfg.  Co.,  Springfield, 
Ohio.  A  tool  for  finisliing  work  in  the  lathe,  shaper  or 
planer  which  consists  of  a  forged  shank  to  which  a  steel 
disk  which  constitutes  the  cutter  is  bolted. 

Drill  Head:  Edward  Board,  619  Filbert  St.,  Philadelphia, 
Pa.  A  four-spindle  drill  head  designed  for  drilling  four  holes 
simultaneously  at  an  angle  of  45  degrees.  This  head  is  par- 
ticularly designed  for  machining  the  burners  of  gas  stoves. 

Time  Recorders:  Baird  Equipment  Co.,  Chicago,  111. 
Three  types  of  time  recorders  intended  for  use  in  marking 
employe's  weekly  cards;  daily  job  tickets;  single,  three  or 
seven  day  job  cards,  or  for  use  as  a  watchman's  time  de- 
tector. 

Magnetic  Chuck:  O.  S.  Walker  &  Co.,  Worcester,  Mass. 
A  multiple  pole  magnetic  chuck  which  is  similar  in  general 
construction  to  previous  t>T)es  of  magnetic  chucks  of  this 
company's  manufacture.  Each  pole  is  energized  by  an  indi- 
vidual coil. 

Punch  and  Shear:  J.  W.  Grace  Co.,  Burlington,  Vt.  A  hand 
operated  punch  and  shear  equipped  with  two  sets  of  blades. 
This  shear  will  handle  flat  bars  up  to  3  by  Va  inch  in  size. 
The  punch  has  a  capacity  up  to  a  i^-inch  hole  pierced  through 
a  %-inch  iron  plate. 

Facing  Arm:  H.  B.  Underwood  &  Co.,  1024  Hamilton  St., 
Philadelphia,  Pa.  A  universal  swiveling  facing  arm  on  which 
the  tool-holder  swivels  through  a  complete  circle  and  can  be 
clamped  in  any  position.  The  facing  arm  can  be  applied 
to  either  end  of  the  bar. 

Tool  Racks:  The  New  Britain  Machine  Co.,  64  Bigelow 
St.,  New  Britain,  Conn.  A  line  of  steel  tool  racks  with  seam- 
less sheet  metal  trays  pressed  from  No.  16  gage  steel.  Racks 
of  this  type  are  mounted  on  wheels  where  it  is  desired  to 
provide  for  moving  them  from  place  to  place. 

Circular  Slide  Rule:  Lucien  E.  Picolet,  19  S.  9th  St.. 
Philadelphia,  Pa.  A  circular  type  of  slide  rule  particufarly 
intended  for  performing  the  operations  of  multiplication, 
division  and  the  extraction  of  square  and  cube  roots.     The 


results  obtained  with  this  rule  are  claimed  to  be  as  accurate 
as  those  obtained  with  three  place  logarithms. 

Brazing  Compound:  PhiUips-Laflitte  Co..  Philadelphia,  Pa. 
A  compound  known  an  "Unifonte"  for  brazing  cast  iron. 
With  this  material  any  mechanic  can  braze  broken  cast- 
iron  parts  and  produce  a  joint  which  is  claimed  to  be  stronger 
than  the  original  material.  "Unifonte"  consists  of  a  chemical 
paste  which  is  used  In  connection  with  flux  and  spelter. 

Pneumatic  Drill:  Ingersoll-Rand  Co.,  New  York  City.  The 
improved  "Ivittle  David"  pneumatic  drill  of  this  company's 
manufacture  is  equipped  with  roller  bearings  for  the  con- 
necting rods  and  craiikshattB  which  run  in  ball  bearings. 
In  other  respects  the  drill  is  of  similar  design  to  the  preced- 
ing model  which   has   beeix   manufactured   by   this   company. 

Cutting-off  Machine:  Grant  Engineering  Co.,  Detroit. 
Mich.  A  machine  with  a  capacity  for  cutting  stock  up  to  4 
inches  in  diameter.  The  work  remains  stationary  and  is  cut 
by  a  revolving  cutter  head  which  is  worm  driven.  The  speed 
of  the  head  is  automatically  accelerated  as  the  tools  travel 
toward  the  center,  thus  maintaining  a  constant  peripheral 
speed. 

Thread  Rolling  Machine:  The  Waterbury  Farrel  Foundry 
&  Machine  Co.,  Waterbury,  Conn.  A  reciprocating  machine 
for  rolling  threads  on  very  small  screws.  This  machine  has 
automatic  feed,  and  the  capacity  is  for  blanks  up  to  an  ap- 
proximate diameter  of  1/16  inch.  The  feed  mechanism  is 
so  designed  that  short  work  can  be  handled  to  excellent  ad- 
vantage. 

Belt  Pole:  Edward  Wilbur.  125  Summer  St..  Boston,  Mass. 
A  belt  shifting  pole  designed  to  eliminate  the  use  of  ladders 
in  shifting  belts,  and  at  the  same  time  to  facilitate  the 
rapidity  with  which  shifts  can  be  made.  The  pole  is  9  feet 
long,  and  has  a  fork  at  the  upper  end,  one  prong  of  which 
passes  under  the  belt  while  the  other  acts  as  a  fulcrum  on 
the  edge  of  the  pulley. 

Boring  Mill:  Cincinnati  Planer  Co.,  Cincinnati,  Ohio.  A 
boring  mill  of  lighter  construction  than  the  machines  previ- 
ously built  by  the  company.  The  features  of  the  present 
machine  are  centralized  control,  complete  guarding  of  all 
dangerous  parts  of  the  mechanism,  a  housing  of  increased 
rigidity,  and  double  bearings  for  the  table  pinion.  Machines 
of  this  type  are  built  in  6,  7  and  8  foot  sizes. 

Planer  Type  Surface  Grinder:  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.  A  line  of  heavy  surface 
grinders  intended  for  grinding  locomotive  radius  links,  tongue 
pins,  armor  plate,  etc.  The  abrasive  wheel  remains  in  a  fixed 
position  while  the  work  held  in  pneumatic  chucks  is  traversed 
back  and  forth  on  the  table.  The  wheel  is  adjusted  for  the 
full  depth  of  cut  and  full  width  in  one  operation. 

High-speed  Hacksaw:  Armstrong-Blum  Mfg.  Co.,  343  N. 
Francisco  Ave.,  Chicago,  111.  A  high-speed  hacksaw  similar 
in  design  to  the  machine  described  in  the  June,  1911,  number 
of  Machinery.  The  present  machine,  however,  is  not  pro- 
vided with  the  cross-feed  movement  for  advancing  stock 
ready  for  a  subsequent  cut  after  a  piece  has  been  cut  off. 
The  capacity  of  the  machine  is  for  6-inch  square  bars. 

Plain  Grinding  Machine:  Modern  Tool  Co.,  Second  and 
State  Sts.,  Erie,  Pa.  A  small  size  grinder  for  manufacturing 
purposes.  In  designing  this  machine  particular  attention  has 
been  paid  to  features  which  will  lessen  the  cost  of  produc- 
tion of  work  which  requires  grinding.  The  machine  is 
known  as  a  No.  8  size,  and  has  the  same  capacity  as  the  No. 
1  universal  grinding  machine  of  this  company's  manufacture. 

Self-opening  Die:  George  Overton,  821  E.  167th  St.,  New 
York  City.  A  self-opening  die  of  simple  construction  which 
has  four  chasers  carried  in  blocks.  In  operation,  the  die 
travels  over  the  work  until  the  turret  slide  comes  against  its 
stop,  when  the  die  is  opened  through  inertia.  If  preferred, 
an  internal  stop  in  the  die  shank  can  be  set  so  that  the  end 
of  the  work  will  strike  it  and  cause  the  die  to  be  opened. 

Two-speed  Hacksaw:  W.  Robertson  Foundry  &  Machine 
Co.,  Buffalo,  N.  Y.  This  company  is  now  equipping  its  hack- 
saw machines  with  a  two-speed  mechanism  designed  to  give 
suitable  speeds  for  cutting  tool  and  soft  steels.  In  this  way 
a  maximum  amount  of  service  is  obtained  from  the  blades. 
The  two  speeds  are  obtained  through  a  set  of  screws  con- 
sisting of  a  twin  gear  mounted  on  a  crankshaft  which  meshes 
with  either  of  two  pinions  on  the  driving  shaft. 

Vertical  Lathe:  BuUard  Machine  Tool  Co.,  Bridgeport. 
Conn.  A  6-spindle  vertical  automatic  lathe  of  the  station 
type.  The  machine  is  equipped  with  independent  work-tables, 
independent  tool  heads,  cross  feeds  for  all  boring  and  turn- 
ing cuts  and  a  positive  maximum  feeding  pressure  for  each 
tool  head.  All  dangerous  parts  of  the  mechanism  are  ade- 
quately guarded  and  positive  stops  are  provided  for  the  tool 
head  movements  which  work  to  0.001  inch.  A  retarding 
mechanism  is  provided  for  indexing  the  spindle  carrier  and  a 
controller  interlocks  all  of  the  automatic  movements.     The 
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of  tilt'  loiiK«'«l  oporatlon  plus  tlie  tlmo  of  oiio  iiuloxliiK-  Tlio 
wt'lRlit  of  llu'  machine  Is  10,000  pouiuls. 


CENTRALIZED   CONTROL  RADIAL 
DRILLING  MACHINE 

("oiitralizod  control  of  machine  tools  has  roceivcd  a  grow- 
hiK  amount  of  attention  of  late  years.  High  cutting  ef- 
ficiency is  another  e(iually  Important  requirement.  It  has 
been  the  aim  of  Messrs.  J.  Archdale  &  Co.,  Ltd.,  Ludsam  St., 
Birmingham,  England,  in  tlie  machine  here  Illustrated  and 
described,  to  develop  these  two  features  to  the  highest  degree. 

In  the  radial  drilling  machine  Illustrated  in  Fig.  1,  cen- 
tralized control  has  been  achieved  by  the  bold  step  of  embody- 
ing all  the  speed  changes  in  the  saddle  itself.  The  changes 
of  .speed  are  made  by  two  levers  operating  steel  sliding  gears, 
a  plate  giving  lever  positions  for  the  various  rates  of  speed 
and  feed  being  fixed  to  the  saddle  close  to  the  speed  change 
levers.  It  will  be  obvious  that  speed  control  is  quiclter  and 
easier  than  on  machines  where  the  speed  changes  are  made  in 
a  gear-box  carried  on  the  baseplate  at  the  back  of  the  column. 
The  reversing  gear  is  also  carried  on  the  saddle,  and  is 
operated  by  a  convenient  lever.  Thus  all  speed  changes  can 
be  made,  and  the  spindle  started,  stopped  or  reversed  with- 
out the  operator  changing  his  position.  The  fact  that  all 
transmission  shafts  and  gears  in  this  design  run  at  a  con- 
stant high  speed,  results  iu  a  greatly  increased  eflBciency. 

Another  important  feature  bearing  on  the  question  of  ef- 
ficiency is  the  automatic  lubrication  of  all  gears,  shafts,  etc., 
in  the  saddle,  which  reduces  the  time  and  attention  required 
for  oiling  to  a  minimum.  Gear-driven  feed  motion  is  pro- 
vided with  changes  made  by  lever,  the  friction  clutch  being 
operated  by  a  lever  which  is  always  in  the  same  position. 
An  instantly  adjustable  automatic  stop  is  provided.  The 
spindle  runs  in  phosphor-bronze  bearings  carried  in  a  steel 
sleeve,  is  provided  with  a  ball  thrust  bearing,  and  balanced 
by  a  compensated  spring  arrangement. 

Naturally,  the  complete  saddle  is  heavier  than  an  ordinary 
saddle,    but    the    rollers    on    which    it    is    carried    enable    the 


Th(!  mechnnism  for  sliding  llic  sj)iii<llc  gears  A  and  the  back 
gears  is  clearly  indicated,  ./  and  //  being  two  levers  operating 
the  sliding  gears  through  the  helical  pinions  0  and  racks  B. 


Fig.    1.     Archdale    Radial    Drilling    Machine 

movement  along  the  arm  to  be  made  with  the  greatest  ease. 
The  traversing  wheel  is  shown  at  F,  Fig.  2,  which  shows  a 
view  of  the  saddle  mechanism  with  the  front  cover  removed. 


View  of  Saddle  Mechanism  with  Front  Cover  removed 

The  feed  control  is  obtained  at  L.  Quick  and  slow  hand- 
feed  motions  are  obtained  by  handwheels  G  and  K.  The  re- 
versing lever  is  shown  at  E. 
The  arm  is  of  an  oval  box  section,  and  it  is  claimed 
that  this  is  superior  to  the  ordinary  composite 
section  of  a  box  with  ribs  top  and  bottom. 
Severe  tests  have  shown  that  torsional  de- 
flection is  so  minute  as  to  be  practically  negli- 
gible. The  fixed  column  carries  a  rotating 
sleeve  on  which  the  arm  is  vertically  ad- 
justable, this  sleeve  being  mounted  on  roller 
journal  bearings  and  a  ball  thrust  bearing, 
making  the  swinging  of  the  arm  extremely 
easy.  A  convenient  lever  is  provided  for 
rigidly  clamping  it  to  the  fixed  column.  A 
friction  gear-box  at  the  top  of  the  sleeve 
operated  by  a  convenient  handle  controls  the 
vertical  movement  of  the  arm,  safety  stops 
being  provided  to  prevent  over-running. 

The  base  is  double-ended  and  has  an  ex- 
tension at  the  back.  Thus,  as  drilling  pro- 
ceeds on  one  portion,  work  may  be  set  up  at 
either  one  or  both  of  the  two  remaining  posi- 
tions. The  operator,  therefore,  can  be  drill- 
ing practically  the  whole  of  the  time,  moving 
from  one  position  to  another.  As  setting  up 
of  work  on  drilling  machines  takes  up  a  con- 
siderable portion  of  the  whole  time,  it  is  clear 
that  this  is  a  valuable  feature  where  a  large 
output  is  required.  The  box  table  may  be 
used  in  either  of  three  positions  or  swung 
clear  of  the  base.  The  motor,  which  rotates 
with  the  arm  and  sleeve,  is  at  the  top  of  the 
column,  and  therefore  can  never  be  an  ob- 
struction to  work  being  set  up  on  the  base- 
plate. Where  the  work  is  such  as  re- 
quires lubricating,  the  pipe  is  taken  up 
through  the  center  of  the  column,  fitted  with  swivel  joint,  and 
connected  by  flexible  pipe  to  the  saddle.  The  lubricant  is 
thus  available  for  all  positions  of  the  spindle  or  arm  with- 
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out  danger  of  fouling  the  pipe.     The  pump  is,  in  this  case, 
a  separate   unit,   being   connected   to   the   machine   by   pipes, 
preferably  under  ground,  in  covered  troughs. 
•     *     • 

AIR   BRAKE  TESTS,  PENNSYLVANIA 
RAILROAD 

Important  improvements  in  the  braking  of  heavy  passenger 
cars  were  described  in  a  paper  read  before  the  American  So- 
ciety of  Mechanical  Engineers  at  the  Engineering  Building, 
New  York  City,  February  10,  by  S.  W.  Dudley  of  Pittsburg. 
Air  brake  tests  were  conducted  jointly  by  the  Pennsylvania 
R.  R.  and  the  Westinghouse  Air  Brake  Co.,  and  the  results  are 
considered  the  most  important  recent  contribution  to  the  sub- 
ject A  train  of  twelve  steel  cars  running  at  sixty  miles  per 
hour  stores  up  224,000,000  foot-pounds  of  energy.  This  is  suf- 
ficient to  raise  the  entire  train  120  feet.  With  prevailing 
brake  eiiuipment  such  a  train  would  be  stopped  by  an  em- 
ergency application  in  a  distance  of  1600  to  2200  feet,  ac- 
cording to  the  truck  rigging  and  brake  shoe  design.     These 


as  a  whole.  Fifteen  years  ago  trains  were  stopped  in  about 
halt  the  distances  prevailing  In  the  practice  of  today.  In- 
creased size  and  weight  of  equipment  brought  an  entirely 
new  brake  problem.  These  tests  showed  that  high-speed 
braking  on  the  longest  passenger  trains  can  be  accomplished 
with  safety  but  at  the  expense  of  a  somewhat  complicated 
apparatus  which  responds  to  both  pneumatic  and  electric 
impulses. 

•     •     * 

CLEVELAND  AUTOMATIC  FOR  MACHIN- 
ING BRASS  NUTS 
The  Cleveland  Automatic  .Machine  Co.,  Cleveland,  Ohio, 
recently  installed  two  of  Its  T&  to  1V4  Inch  model  C  "auto- 
matics" in  the  plant  of  the  Metric  Metal  Works,  Erie,  Pa. 
These  two  machines  are  equipped  with  an  air  chucking  device, 
a  rotary  tilting  magazine,  and  special  tools  to  adapt  them  for 
facing  and  tapping  brass  coupling  nuts  ranging  from  a  very 
small  size  up  to  2^2  inches  in  diameter.  Tlie  machines  have 
now  been  in  operation  long  enough  to  show  that  they  are  ex- 


Fig.   1.     Front  View  of  Cleveland  Automatic  for 
machining  Brass  Nuts 

tests  showed  that  this  distance  has  actually  been  reduced  to 
1000  feet  or  to  within  the  length  of  the  train.  This  was  the 
result  of  improvements  in  the  truck  brake  design  involving 
the  clasp  brake,  having  two  shoes  per  wheel,  and  the  location 
of  the  brake  shoes  with  reference  to  the  horizontal  center 
line  of  the  wheels,  in  addition  to  improved  methods  of  apply- 
ing the  air  brakes  quickly  and  simultaneously  and  at  a  high 
pressure.  This  concerns  safety.  These  tests  emphasized,  as 
has  never  been  done  before,  the  possibilities  of  improvement 
in  efHciency  and  economy  in  regular  service  operation  by 
proper  attention  to  design  and  installation  in  order  to  permit 
the  realization  of  the  flexibility  of  improved  air  brake  ap- 
paratus. These  improvements  center  in  the  electric  control  of 
the  brakes,  giving  quick,  simultaneous  and  responsive  action. 
The  electric  control  has  opened  the  way  for  maximum  effect 
in  practice  of  improvements  in  practically  all  the  factors  In- 
volved in  air  brake  apparatus,  all  of  which  were  covered  in 
the  development  represented  by  these  tests.  The  tests  con- 
stituted a  progressive  development  of  brake  rigging  and  brake 
shoes  in  connection  with  the  scientific  study  of  the  air  brake 


Fig.   2.     End  View  of  Machine  showing  Mechanism   for 
controUing  Air  Chuck 

ceptionally  well  adapted  for  nut  work.  The  output  is  three 
times  that  which  has  ever  been  obtained  by  any  other  method. 

The  air  chuck  on  the  machine  in  Fig.  1  is  shown  at  A. 
The  chuck  is  screwed  onto  the  spindle  in  place  of  the  regular 
chuck  hood  and  is  fitted  with  three  removable  jaws  B  which, 
in  turn,  are  provided  with  three  pads  C  that  can  be  shaped  to 
suit  various  kinds  of  work.  The  rear  end  of  the  spindle  is 
shortened  and  the  air  cylinder  D  is  screwed  onto  it.  A  con- 
necting-rod actuated  by  the  piston  in  the  cylinder  D  operates 
the  chuck  jaws  B,  the  admission  of  air  at  each  side  of  the 
piston  opening  and  closing  the  chuck. 

Fig.  2  shows  an  end  view  of  the  machine  where  the 
mechanism  for  controlling  the  admission  of  air  to  the 
cylinder  D  is  clearly  illustrated.  The  segment  E  is  fitted  with 
a  roller  F  in  contact  with  the  lever  O  that  operates  the  air 
valve  to  release  the  chuck.  The  geared  lever  H  swings  up 
as  the  lover  G  Is  carried  down  by  the  roller  F;  a  second  roller 
on  the  opposite  side  of  the  segment  K  then  comes  Into  con- 
tact with  the  lever  H  as  the  segment  swings  around  and  this 
moves  the  valve  to  its  original  position,  closing  the  chuck  and 
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at  tlio  Hauio  tlinu  cxlmustitig  tlic  air  uii  tlio  opposite  side  ol'  tin: 
piston.  Tlio  ulr  supply  plpo  K  Is  llttcd  with  u  slKlit-li-rd 
lubricator  (not  shown)  which  thoroughly  oils  the  piston  and 
moving  parts  of  the  air  valve. 

Tho  rotary  tilting  magazine  L,  Fig.  ;{,  is  equipped  with  a 
link  bolt  M,  each  link  being  llttcd  with  a  bushing  of  suitable 
shape  to  hold  the  work.  When  tho  magazine  L  tilts  up  after 
tho  conveyor  A'  has  removed  a  blank,  the  lever  /'  oomes  In 
contact  with  tho  pin  I{  which  Indexes  the  link  belt  to  bring 
another  piece  of  work  in  line  with  the  conveyor  when  the 
magazine  swings  down  the  next  time.  This  rotary  tilting 
magazine  was  described  In  detail  in  the  February  number  of 
Maciii.neky,  so  that  further  discussion  of  this  feature  of  the 
machines  which  form  the  subject  of  the  present  article  Is 
unnecessary. 

The  conveyor  A^  Is  fitted  with  a  flanged  sleeve  8  that  comes 
In  contact  with  a  stop  on  the  turret  head  (not  shown)  on 
the  backward  stroke  of  the  turret  after  tho  chucking  opera- 
tion. Should  the  chuck  fail  to  grip  tho  work,  the  sleeve  S 
strips  the  work  off  the  conveyor,  thus  allowing  the  conveyor 
to  remove  another  piece  of  work  from  the  magazine  without 


Fig.    3.     Arrangement   of   the   Magazine   and   Chuck   M< 

interference.  If  the  finished  work  is  not  ejected  from  the 
chuck,  the  forward  movement  of  the  next  blank  carried  by  the 
conveyor  comes  in  contact  witli  it  and  compresses  a  spring  in 
the  shank  of  the  conveyor  N;  this  takes  up  the  strain  and 
avoids  damaging  tlie  machine. 

Fig.  3  also  shows  an  oiling  device  used  to  drop  oil  onto 
the  tap.  This  lubricating  equipment  consists  of  the  tank  T 
with  suitable  piping  and  a  valve  U  which  is  operated  by  a 
lever  V  pivoted  on  the  spindle  head  and  operated  by  the 
tripping  dog  W  on  the  cross-slide.  As  the  cross-slide  moves 
forward  to  allow  the  facing  tool  on  the  rear  of  the  slide  to 
operate,  the  tripping  dog  W  strikes  a  V-block  on  the  lever  V, 
causing  the  valve  U  to  open  and  drop  the  required  amount  of 
oil  onto  the  tap.  The  amount  of  oil  supplied  may  be  varied 
from  one  drop  to  a  steady  stream,  being  under  control  of  the 
operator. 

It  has  already  been  stated  that  these  machines  were  built 
to  meet  the  special  requirements  of  the  Metric  Metal  Works, 
but  "Cleveland"  automatics  equipped  with  this  type  of  air 
chuck  can  be  used  for  all  sorts  of  work  requiring  drilling, 
counterboring,  reaming,  tapping,  recessing  and  similar  opera- 
tions. 


ADMINISTRATION   BUILDING   OF   NEW 
DEPARTURE   MFG.   CO. 

The  New  Departure  Mfg.  Co.,  lirlstol,  Conn.,  recently  moved 
into  its  new  Administration  building,  which  has  been  in 
course  of  construction  for  the  last  twelve  months.  The  de- 
mand for  Now  Departure  ball  bearings  has  increased  so 
rapidly  that  the  company  could  not  wait  to  build  the  re- 
(luired  additions  to  its  manufacturing  plant,  and  as  a  result 
bought  the  factory  of  the  Whitlock  Coil  Pipe  Co.,  Hartford, 
Conn.,  whicli  comprises  145,000  square  feet  of  floor  space.  The 
ofllco  (luarters  were  also  inadequate  and  this  deficiency  has 
been  met  by  the  erection  of  the  new  Administration  build- 
ing, which  is  62  feet  wide  by  220  feet  long  and  six  stories 
high.  The  building  is  modern  in  every  detail  of  construction 
and  is  absolutely  fireproof.  The  outer  walls  are  of  light  grey 
brick  in  three  shades,  relieved  by  broad  ribbons  of  blue  and 
green  colored  tiles  at  the  second  and  fifth  stories.  The  en- 
trance is  reached  by  a  broad  flight  of  granite  steps,  and  is 
flanked  on  each  side  by  hand-carved  limestone  panels. 
The  ceiling  of  the  main  vestible  of  the  building  is  decorated 
in  Roman  gold,  and  the  side  walls 
are  panelled  with  marble.  The  floor 
is  also  of  marble  with  a  geometrical 
design  worked  out  in  tiles,  and  with 
the  monogram  of  the  company  in 
green  and  white  as  a  center  piece. 
The  main  lobby,  which  is  just  be- 
yond the  vestibule,  is  16  feet 
square;  the  floor  is  of  Italian 
marble  and  the  wainscot  is  relieved 
_  _  by  ornamental  capitals.     The  office 

I  ^  *^  located  on  the  fifth  fioor  of  the 

•^flCL  building  and  is  reached  by  an  elec- 

/^%^m^.  trie  elevator  which  runs  from  the 

t    ■>     ^    '  lobby. 

The  private  offices  of  the  officials 
and  heads  of  departments  are  lo- 
cated at  the  front  and  south  side 
of  the  fifth  fioor.  The  workers  in 
each  department  are  directly  op- 
posite the  private  oflace  of  the  head 
of  that  department.  These  offices 
are  finished  with  panels  of  ma- 
hogany carried  up  to  the  height  of 
the  window  sills.  The  partitions  be- 
tween the  general  offices  are  of  plate 
glass  above  the  wainscot.  At  the 
west  side  of  the  office  there  is  a 
double  fire-  and  burglar-proof  vault. 
All  equipment  of  this  vault  is  steel 
and  absolutely  fire-proof.  One  of 
the  features  of  the  main  office  is  a 
large  leaded  glass  dome  ceiling  light 
112  feet  in  length  by  16  feet  wide.  In  addition  to  the  general 
offices  there  is  a  large  foremen's  conference  room  on  this 
floor,  which  has  a  small  kitchen  attached  to  provide  for  serv- 
ing luncheons. 

On  January  1  the  following  changes  were  made  in  the  or- 
ganization of  the  New  Departure  Mfg.  Co.:  Mr.  Albert  F. 
Rockwell,  who  was  one  of  the  founders  of  the  company  and 
who  has  taken  an  active  part  in  the  development  of  patents 
covering  the  product,  has  been  relieved  of  certain  managerial 
details,  but  continues  as  president  of  the  company.  Mr. 
DeWitt  Page,  who  formerly  held  the  positions  of  secretary, 
sales  manager,  purchasing  agent  and  advertising  manager, 
has  been  appointed  general  manager  of  the  company.  Mr. 
Charles  T.  Treadway,  for  some  years  past  treasurer  of  the 
company,  continues  in  that  capacity,  but  also  becomes  chair- 
man of  the  board  of  directors. 

*     *     * 

Tax  factories  and  there  will  be  fewer  factories;  tax  trade 
and  there  will  be  less  trade;  tax  machinery  and  there  will  be 
less  machinery;  but  tax  the  value  of  land  and  of  natural  re- 
sources and  there  will  not  be  any  less  land  or  natural  re- 
sources. 
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A   ROTARY   CUTTING-OFF   MACHINE 

A  machine  which  has  accomplished  some  remarkable  per- 
formances In  cutting  off  bars  and  tubes  has  recently  been 
built  by  Charles  Taylor,  Ltd.,  Birmingham,  England.  Th ; 
cutter  revolves  around  the  bar  or  tube  to  be  cut  off,  the  work 
being  held  stationary  in  a  vise.  This  avoids  revolving  long 
and  heavy  bar  stock,  and  facilitates  moving  up  and  re- 
gripping  the  work.  The  cutters  do  not  have  to  be  stopped 
while  the  rod  is  being  adjusted,  thus  reducing  to  a  minimum 
the  time  lost  in  cutting  off  several  pieces  in  succession. 

The  headstock  consists  of  a  substantial  iron  casting  form- 
ing the  main  body  of  the  machine  and  having  massive  split 
bearings  in  which  runs  a  hollow  spindle  carrying  the  cutter- 
head.  The  cutter-head  has  two  cutter-slides  operated  by  a 
hand  lever,  which  feeds  the  cutters  in  by  means  of  chains 
passing  througli  the  spindle.  These  chains  act  in  connection 
with  an  automatic  balancing  device  to  insure  the  cutters  do- 
ing equal  work.  Fig.  1  shows  how  this  is  accomplished.  In 
this  illustration  A  is  the  cutter,  B  the  slide  carrying  the 
cutter,  C  the  chain  which  feeds  the  cutter  in,  and  D  a  yoke 
which  can  oscillate  on  a  cylindrical  bearing  in  the  piece  E. 
Thus  as  one  cutter  is  forcod  out.  the  yoke  D  moves  on  its 
bearing  and  draws  the  opposite  cutter  in  until  both  cuts  are 
exactly   equal,   and   they    remain   so   throughout   the   cut. 

In  most  cutting-off  machines  it  is  highly  important  for 
both  cutters  to  be  set  precisely  alike  to  a  gage,  and  this  re- 


Fig.    1.     Diagram   illustrating   Method   of   feeding   Cutters   to  Work 


quires  a  skilled  operator.  In  the  machine  under  considera- 
tion, this  is  not  of  great  consequence  because  if  the  cutters  A 
are  carelessly  placed,  even  to  the  extent  of  1/16  inch  or 
more,  as  indicated  by  the  dotted  lines  on  the  end  of  the  cut- 
ters, the  effect  when  the  machine  is  at  work  is  that  one  cutter 
retreats  and  the  other  advances  until  both  cutters  are  work- 
ing precisely  alike.  When  this  balance  is  obtained  the  cut- 
ters remain  in  position  until  they  are  again  taken  out  for 
resharpening.  An  unskilled  operator  can  handle  this  balanc- 
ing machine. 

The  feed  chains  are  protected  by  a  steel  liner  running  the 
whole  length  of  the  spindle,  the  spindle  being  driven  by  a 
balanced  cast-iron  pulley  of  16  inches  diameter,  for  a  three- 
inch  belt.  The  cutters  are  of  plain  oblong  section  and  are 
rigidly  supported  throughout  their  length.  As  shown  in  Fig. 
2,  they  are  so  placed  as  to  have  ample  clearance  at  all  points 
and  require  grinding  on  one  face  only.  This  is  accomplished 
by  having  their  bearings  so  shaped  that  when  the  cutters 
are  clamped  in  place  they  lie  in  such  a  position  that  only  the 
extreme  corner  of  one  side  of  each  is  in  contact  with  the 
work,  except,  of  course,  the  front  cutting  edge.  All  other 
parts  have  a  liberal  clearance.  Moreover,  the  cutters  are 
offset  from  each  other  so  that  each  takes  a  cut  of  less  width 
than  the  groove  which  is  being  cut.  This  allows  the  chips  to 
swell,  as  all  chips  do,  without  binding  In  the  groove.  Also 
when   the  cutters   are   dull   they   simply   yield    slightly    from 


the  face  of  the  groove  and  so  touch  without  the  slightest  bind- 
ing effect.  As  the  cutters  are  of  plain  rectangular  section  set 
to  cut  their  own  clearance,  they  cannot  wear  narrow  on  the 
front  or  cutting  edge  and  bind  in  the  groove,  which  is  a  fre- 
quent and  continuous  trouble  with  the  ordinary  formed  cut- 
ting-off tool.  In  Fig.  3,  for  instance,  showing  the  usual 
formed  tool,  the  points  A  and  B  break  off  causing  the  tool  to 


Fig.    2.     Method    of   mounting   Cutters    that    gives    Ample    Clearance 

bind   in   the  groove  on   the   sides   C  and   D  with   consequent 
breakage. 

Other  features  of  the  machine  Include  a  lever  stop  with  a 
spring  plunger  set  to  act  in  such  a  way  that  the  spring  Is 
compressed  as  the  stock  is  cut  through,  thus  serving  to  re- 
tard the  advance  of  the  cutters  at  the  last  moment  and  to  In- 
sure that  the  end  of  the  stock  Is  left  clean.  The  stock  Is 
held  in  a  self-centering  vise  in  front  of  the  cutters,  and  pro- 
vision is  made  to  support  the  stock  which  projects  from  the 
vise  by  means  of  an  adjustable  roller  support,  which  facili- 
tates the  feeding  of  heavy  stock  through  the  vise.  The  cut 
off  pieces  are  supported  in  the  spindle  on  a  long  supporting 
member  projecting  into  the  spindle  from  the  rear  end.  A 
two-  or  three-speed  countershaft  is  provided  enabling  the 
speed  to  be  changed,  if  necessary,  while  cutting  is  actually 
in  progress. 

The  performance  of  this  machine  can  be  gaged  as  follows. 
The  average  time  for  cutting  off  solid  bars  is,  for  %-inch 
round  mild  steel,  11  seconds;  1-inch  round  mild  steel,  12 
seconds;  1%-inch  square  mild  steel,  19  seconds;  2-lnch  round 
mild  steel,  22  seconds;  3-inch  round  mild  steel,  45  seconds; 
and  2-inch  round  cast  steel,  65  seconds.  In  dealing  with  gas 
pipe,  a  li^-inch  pipe  can  be  cut  off  in  5  seconds.  J. 

*     •     • 

DELICACY   OF   THE   CHEMICAL    BALANCE 

Those  not  familiar  with  tlie  nietliods  of  chemical  analysis 
have  very  little  conception  of  the  delicacy  of  the  chemical 
balance  and  extreme  care  that  must  be  taken  when  ascertain- 
ing weights  to  a  fraction  of  a  milligram.  The  balance  is 
supported  by  the  knife-edges  only  when  actual  weighing  Is 
in  progress.  When  the  substance  to  be  weighed  is  being 
placed  on  the  pan,  and  during  all  manipulations  of  the  weigh- 
ing, the  rule  is  to  raise  the  beam  off  the  knife-edges  by  means 
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Fig.    3.     Diagram    illustrating    Weakness    of    Formed    Cutter 

provided  for  the  purpose.  When  not  in  use  the  beam  is  al- 
ways supported  by  the  auxiliary  means  provided.  Extreme 
care  must  be  taken  to  keep  the  knife-edges  free  from  corro- 
sion. A  jar  of  unslacked  lime  or  pure  sulphuric  acid  Is  kept 
in  the  case  to  absorb  atmospheric  moisture.  A  warm  6bject 
cannot  be  accurately  weighed  because  the  air  currents  set  up 
a  disturbing  force  sufficient  to  vitiate  the  accuracy  of  the 
work. 
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Grinding  Time  on  This  Work  is 
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No.  14  PLAIN  GRINDING  MACHINE 


You  are  probably  familiar  with  some,  if  not  all  of  the  various  types 
of  machine  parts  represented  in  the  case  opposite. 

It  is  the  sort  of  work  to  be  found  in  quantity  in  many  manufac- 
turing shops — work  on  which  a  small  saving  per  piece  means  a  worth 
while  saving  by  the  end  of  the  day. 

There  are  long,  slender  shafts  requiring  careful  support,  pieces  of 
large  diameter  on  which  heavy  cuts  are  taken,  taper  bearings  on 
spindles,  irregular  shaped  work  as  shown  near  top  of  case,  etc. 

We  have  developed  the  type  of  Plain  Grinding  Machine  with  quick 
change  work  speeds  and  table  traverse,  shown  above,  as  particularly 
fitted  for  rapid  production  on  such  work. 


BROWN   &  SHARPE 


PROVIDENCE,    R.    I., 
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ieduced  By  Our  New  Machine 


When  the  foreman  of  the  grinding  department  distributes  work  similar  to  that 
shown  in  the  case,  he  often  gives  advice  as  to  the  approximate  rate  of  work  speed 
and  table  traverse  to  be  used.  But  it  lies  with  the  operators  to  try  these  sugges- 
tions and  change  about,  if  necessary,  until  the  combination  best  suited  to  each 
particular  job  is  obtained.  A  slight  change  in  speed  or  traverse  of  the  work 
means  a  considerable  difference  in  the  finish,  as  well  as  the  rate  of  production. 

We  have  made  it  handy  for  the  operators  to  change  speeds  and  feeds,  conse- 
quently they  will  adjust  the  combinations  to  get  the  fastest  production  consistent 
with  the  required  finish. 

The  speed  and  feed  changing  mechanisms  are  both  self-contained  in  the  ma- 
chine— no  complicated  overhead  works.  Changes  are  instantly  made  by  adjust- 
ment of  index  slide  and  levers.  The  two  change  gear  boxes  are  located  right 
beside  the  operator.  He  can  change  from  a  roughing  to  a  finishing  feed  by  the 
movement  of  one  lever.    Ask  us  about  some  of  the  other  rapid  production  features. 


The  Combination  Plain  and 
Universal  Back  Rests  furnish 
a  support  which  allows  rapid 
grinding  on  all  varieties  of 
work.  For  long,  slender  shafts, 
either  with  or  without  keyway, 
they  are  used  as  full  universal 
rests,  following  up  the  work  as 
it  is  reduced  in  diameter.  By 
substituting  a  solid,  adjustable 
shoe  beneath  the  work,  they  are 
made  semi-universal,  for  use  on 
heavy  work.  For  the  very 
heavy  grinding,  both  spring 
actuated  shoes  are  changed  to 
solid  adjustable  ones,  making 
them  Plain  Back  Rests. 


^FG.   CO. 

f.    S.    A. 
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PERSONALS 

Henry  Pollnrd  recently  took  clmrKe  as  suporiiitondent  of 
nuuuifacturing  of  the  ChicaBo  plant  of  the  noiijamln  lOloc- 
tric  Co. 

E.  E.  Hendee,  secretary  of  Joseph  T.  Rverson  &  Hon,  re- 
turned to  Chicago  In  the  middle  of  February  after  a  two 
weeks'  trip  to  the  South  and  Southwest. 

Edward  Blake,  who  for  several  years  was  sales  manager  of 
Wells  liros.  Co.,  Greenfield,  Mas.s.,  and  for  the  past  three  years 
general  manager  of  the  J.  T.   Slocomb  Co.,   Providence,  I{    I 
has  resigned  his  position  with  the  company.     Mr    Hla'ke  has 
made  no  definite  plans  for  the  future. 

A.  B.  Hall,  for  the  past  fourteen  years  connected  with  the 
machinists'  supply  department  of  the  Whitman  &  Barnes  Mfg. 
Co.,  was  elected  a  director  and  second  vice-president  of  the 
company  at  the  annual  stockholders'  meeting  held  January 
28  at  the  general  offices,  Akron,  Ohio. 

William  Miller  has  discontinued  his  connection  as  secre- 
tary of  the  firm  of  Henry  Disston  &  Sons,  of  I'hiladelphia 
after  a  service  of  thirty-seven  years,  and  on  February  1  assoc- 
iated himself  with  the  Simonds  Mfg.  Co.,  Fitehburg  Mass 
and  CJiicago,  111.  Mr.  Miller  is  one  of  the-  most  experienced 
and  eflBcient  men  in  the  saw,  knife  and  file-making  business, 
and  is  well  and  favorably  known  in  the  hardware  trade. 

O.  P.  Wilson,  of  the  purchasing  department  of  the  Westine- 
house  Electric  &  Mfg.  Co.,  has  resigned  to  take  the  position  of 
assistant  general  manager  of  the  Norma  Company  of  America 
20-24  Vesey  St.,  New  York  City,  manufacturer  and  importer 
ot  high-grade  ball  bearings,  precision  instruments,  etc.  Mr 
r^lf,""  has  been  connected  with  the  Westinghouse  Electric 
&  Mfg.  Co.  for  fourteen  years,  and  for  the  last  ten  years  has 
been  one  of  its  head  buyers. 

C.  S.  Dundore,  after  thirteen  years'  service  as  treasurer  and 
general  manager  of  the  American  Die  &  Tool  Co  Reading 
Pa.,  has  started  in  business  for  himself  under  the  name  of  the 
Dundore  Mfg.  Co.,  221  S.  9th  St.,  Reading,  Pa.  The  company 
will  serve  the  tool  and  contract  work  trade,  being  equipped  to 
make  tools  and  dies  and  also  to  do  contract  work  in  the  man- 
ufacture of  machines  and  metal  specialties.  Special  atten- 
tion will  be  given  to  the  manufacture  of  boiler  and  bridge 
builders    tools. 

*     *     • 

OBITUARIES 

Neil  W.  Snow,  president  and  general  manager  of  the  De- 
troit Twist  Drill  Co.,  Detroit,  Mich.,  died  January  22  aged 
thirty-four  years. 

William  Colthar,  proprietor  and  general  manager  of  the 
Victor  Vise  Co.,  Springfield,  Ohio,  and  a  manufacturing  ma- 
chinist, died  January  19,  aged  forty-nine  years.  Mr  Colthar 
acquired  his  mechanical  training  with  the  Mechanics  Insti- 
tute at  Cincinnati,  and  after  considerable  experience  in  the 
machine  tool  industry  in  the  latter  city  he  undertook  work 
on  his  own  account,  being  the  original  designer  of  the  Tim- 
ken  roller  bearing.  He  did  considerable  work  on  the  Paige 
typesetting  machine,  and  designed  many  original  machines 
He  is  survived  by  his  widow  and  one  son. 

Caleb  Colvin,  founder  of  the  Caleb  Colvin  iron  foundry 
which  later  became  the  L.  W.  Pond  Machine  &  Foundry  Co ' 
Worcester,  Mass.,  died  of  bronchitis  at  his  home  in  Wor- 
cester, February  17,  aged  eighty-five  years.  He  was  born  in 
Cranston,  R.  I.,  and  at  the  age  of  eighteen  was  apprenticed 
to  the  iron  molder's  trade.  He  went  to  Worcester  in  1865  and 
established  the  iron  foundry  business,  which  was  afterward 
made  a  partnership  known  as  C.  &  J.  A.  Colvin.  The  busi- 
ness was  incorporated  in  1887  under  the  name  of  the  L.  W. 
Pond  Machine  &  Foundry  Co.  Mr.  Colvin  retired  from  active 
business  in  1905. 

Erwin  Starr  Sperry,  editor  and  publisher  of  the  Brass 
World  and  Platers'  Guide,  died  at  Bridgeport,  Saturday,  Jan- 
uary 31.  Mr.  Sperry  was  born  in  Ansonia,  Conn.,  in  1866, 
and  graduated  from  the  Sheffield  Scientific  School  of  Yale 
University   in   1887,   where   he   afterward   held   a  position   as 


nssistant  inslruclor  in  c'liemistry  undc^r  Prof.  H.  L.  W(Uls. 
In  1891,  he  went  to  Bridgeport  as  chemist  for  the  Aluminum 
Brass  &  Bron/.(!  Co.,  and  afterward  became  superintendent  of 
the  Waldo  Foundry.  Ten  years  ago,  he  started  publishing 
X.\u\  Itrass  Morld  and  Platers'  Guide.  Ho  was  a  member  of 
leading  scientific  societies  of  this  country  and  Europe.  Mr. 
Sperry  is  survived  by  his  widow. 

David  B.  Hyde,  one  of  the  Hyde  brothers  who  have  been 
closely  connected  with  the  emery  wheel  manufacturing  busi- 
ness since  its  inception,  died  February  14  at  Riverside,  Cal., 
of  pneumonia,  aged  fifty-five  years.  Ho  was  born  at  Wil- 
mington, Vt.,  in  1859  and  at  the  age  of  thirteen  was  thrown 
upon  his  own  resources.  He  and  one  of  his  brothers  (mere 
boys  at  the  time)  showed  great  enterprise  by  placing  on  the 
market  a  patent  inkstand,  and  thousands  of  those  stands 
were  sold  in  America  and  lOuropo.  Mr.  Hyde  was  one  of  the 
pion(!ers  in  the  manufacture  of  emery  wheels  and  grinding 
machinery.  In  1880  he,  with  his  four  brothers  and  D.  T. 
I  Ionian,  started  the  Springfield  Glue  &  Emery  Wheel  Co.  at 
Springfield,  Mass.,  being  the  first  to  make  emery  wheels  for 
water  tool  grinding  in  this  country.  In  1893  he  and  his 
brother,  O.  H.  Hyde,  and  B.  C.  Gwynn,  organized  and  started 
tlu^  Safety  Emory  Wheel  Co.  of  Springfield,  Ohio,  and  he  in- 
trodu(!ed  the  safety  collars  used  on  emery  wheels.  Mr.  Hyde 
also  originated  the  "Champion"  tool-holder  now  manufactured 
by  the  Western  Tool  &  Mfg.  Co.  of  Springfield,  Ohio.  He  was 
later  connected  with  the  Pittsburg  Emery  Wheel  Co.,  but  on 
account  of  poor  health  sold  out  his  business  interests  and 
went  to  California,  where  he  was  engaged  in  dry  farming  on 
an  extensive  scale  at  the  time  of  his  death.  Mr.  Hyde  leaves 
a  widow,  two  daughters  and  one  son;  also  three  brothers,  E. 
R.  Hyde  of  the  Bridgeport  Safety  Emery  Wheel  Co.  and  O.  H. 
and  C.  L.  Hyde  of  the  Safety  Emery  Wheel  Co.  of  Spring- 
field, Ohio. 

Henry  Brinton,  president  of  the  H.  Brinton  Co.,  Philadel- 
phia, Pa.,  died  at  his  home  at  Bala,  January  30,  after  a  brief 
illness  with  heart  trouble,  aged  sixty-six  years.  He  was  born 
at  Christiana,  Lancaster  Co.,  Pa.,  of  a  line  of  Quaker  ances- 
try descended  from  William  Brinton  who  came  to  America  in 
1684.  He  received  a  thorough  training  as  a  machinist  in  the 
shops  of  I.  Broomell  &  Sons,  now  the  Christiana  Machine  Co., 
and  later  spent  about  two  and  one-half  years  with  Bement- 
Miles  &  Co.,  Philadelphia.  From  there  he  went  to  the  Colt's 
Armory  in  Hartford,  Conn.,  where  he  worked  for  a  time  on 
the  Baxter  engine.  His  next  work  was  on  the  Branson  knit- 
ting machine  at  Bellefonte,  Pa.  When  the  Branson  Co. 
failed,  Mr.  Brinton  went  to  the  Lancaster  Watch  Co.  at  Lan- 
caster, Pa.,  where  he  obtained  experience  in  fine  manufac- 
turing methods  which  had  a  pronounced  effect  on  his  own  de- 
signing later.  When  the  Branson  Co.  was  reorganized,  Mr. 
Brinton  went  back  to  Bellefonte,  only  to  meet  another  finan- 
cial crisis.  After  a  further  experience  at  the  Lancaster 
Watch  Co.,  he  joined  Branson  a  third  time  in  Philadelphia 
and  was  for  some  years  the  superintendent  of  the  knitting 
machinery  business  under  the  Branson  name.  In  1888  Mr. 
Brinton  started  manufacturing  knitting  machines  in  the 
partnership  of  Brinton,  Denney  &  Co.,  and  five  years  later,  Mr. 
Denney  sold  his  interests  to  J.  B.  Longergan  and  the  firm 
name  became  H.  Brinton  &  Co.  The  business  was  incorpor- 
ated in  1906  under  the  name  H.  Brinton  Co.  Mr.  Brinton 
probably  did  more  to  improve  and  commercialize  automatic 
cylinder  knitting  machines  of  the  latch  needle  type  than  any- 
one else.  He  took  out  patents  on  the  knitting  machine 
sinker  meclianism  with  the  sinker  driven  from  below  the 
stitch  level.  On  ribbers,  the  Brinton  design  was  revolution- 
ary. The  ribber  pattern  wheel  mechanism  built  by  Mr.  Brin- 
ton twenty  years  ago,  has  not  been  surpassed  or  changed  to 
this  date.  Splicing  devices  for  inserting  an  extra  thread  is 
also  of  Brinton  design  and  a  ring  in  the  dial  cap  for  operating 
multiple-feed  rib  macliines  was  another  Brinton  invention.  In 
general,  it  may  be  said  that  the  prime  feature  of  Mr.  Brin- 
ton's  work  was  the  beautiful  simplicity  of  his  mechanism  for 
producing  complex  results.  When  he  finally  adopted  a  de- 
sign, that  design  was  usually  as  near  to  the  perfection  of  me- 
chanical simplicity  as  it  was  possible  for  it  to  be  made.  He 
was  married  in  1874  to  Rachael  Cawley,  who  with  a  daughter 
and  two  sons  survive  him. 


COMING  EVENTS 

April  4-11.— First  National  Efficiency  Exposition 
and  Conference.  Grand  Central  Palace.  New  York 
City.  Walter  H.  Tallls.  director.  Efficiency  So- 
ciety.   Inc.,   41   Park    Row.    New   York   City. 

April  29-30. — Annual  meeting  of  the  National  As- 
sociation of  Cotton  Manufacturers,  Boston.  Mass., 
in  the  Paul  Revere  Hall  of  the  Mechanics  Bldg. 
C.  J.  H.  Woodbury,  secretary,  45  Milk  St.,  Boston, 
Mass. 

May  1-October  31. — Anglo-American  E.\position. 
London,  England,  to  celebrate  the  centenary  of 
peace  between  the  United  States  and  Groat 
Britain.  American  executive  offices:  Woolworth 
Bldg.,  New  York  City.  Charles  J.  Kiralfy  and 
Albert  E.    Kiralfy,   commissioners  general. 

June  15-17. — Annual  convention  of  the  Americnn 
Supply  &  Machinery  Manufacturers'  Asyociat'on  at 
Wliite   Sulphur  Springs,    West   Virginia;    New   Green 


Brier    Hotel,    headquarters.      General   offices    of    the 
association.    Woolworth    Bldg.,    New    York    Citv. 

September  20-25  (1915). — International  Engineer- 
ing Congress.  San  Francisco.  Cal.,  in  connection 
witli  the  Panama-Pacific  International  Exposition. 
\y.  F.  Durand,  chairman,  Foxcroft  Bldg.,  San 
Francisco,    Cal. 

NETV  BOOKS  AND  PAMPHLETS 

Copper  Wire  Tables.  69  pages,  7  l>y  10  inclies.  Pub- 
lislied  by  the  Department  of  Commerce.  Wash- 
ington. D.  C,  as  Circular  31  ot  the  Bureau  of 
Standards. 

Standard  Specifications  for  Incandescent  Electric 
Lamps.  20  pages.  7  by  10  inches.  Published 
Ipy  the  Department  of  Commerce.  Washington, 
n.  C.  as  Circular  13  of  the  Bureau  of 
Standards. 


United  States  Coast  and  Geodetic  Surrey.  Annual 
Report  of  the  Superintendent  to  the  Secretary 
of  Commerce.  100  pages,  6  by  9  inches.  Pub- 
lished by  tlie  Department  of  Commerce,  Wash- 
ington.   D,    C. 

High-frequency  Ammeters.  By  J.  H.  Bellinger.  70 
pages,  7  by  10  inches.  Published  by  the  De- 
partment of  Commerce.  Washington,  D.  C.  as 
Reprint  No.  200  from  the  Bulletin  of  the  Bureau 
of   Standards.    Vol.    10. 

Electrolytic  Corrosion  of  Iron  in  Soils.  By  Burton 
McCoUum  and  K.  H.  Logan.  69  pages,  7  by  10 
inches.  Published  by  the  Department  of  Com- 
merce. Washington.  1>.  C.  as  No.  25  of  tlie 
Teclmologic  Papers  of  the  Bureau  of  Standards. 

Latent  Heat  of  Fusion  of  Ice.  By  H.  C.  Dickinson, 
D.  R.  Harper  and  N.  S.  Osborne.  32  pages,  7  by 
10  inelies.  Published  by  the  Department  of 
Coinmerce.  Washington,  D.  C,  as  No.  209  of  the 
Scientific  Pai  ers  of  the  Bureau  of  Staiuiards. 
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General  Practice   is 

to  drill  and  slot  the  holes  for  brasses 
in    closed    end    connecting    rods 

We   think   milling   would    pay   you 


One  of  our  customers  mills  the  above  rod  complete  in  160 
minutes  on  a  Cincinnati  No.  5  Hig-h  Power  Miller. 

A  starting  hole  is  drilled  in  each  end.  Then  the  rectangular 
opening  is  cut  out  at  one  setting  with  a  special  cutter,  the 
chips  being  washed  away  by  our  copious  oiling  arrange- 
ment. A  roughing  and  a  finishing  cut  are  taken.  The  result- 
ing surfaces  are  flat,  smooth 
and  accurate  to  .002"  in  every 
direction. 

Wouldn't  similar  results  in  your 
own  shop  interest  you? 

Send  our  Time  Study  Depart- 
ment a  blue-print  of  one  of  your 
rods.  Let  them  submit  recom- 
mendations and  an  estimate  of 
the  time  required.  It  will  be 
profitable  and  interesting. 


The  Cincinnati  Milling  Machine  Co. 

Cincinnati,  Ohio,  U.  S.  A. 

EUROPEAN  AGENTS:      Alfrwl  li.  Schutte.  Cologne.  Berlin,  Brussels,   .Mll;iii,    Puris,    Barcelona.    St.    Petersburg.      Donaunerk   Ernst   Krause 
A:    Co.,    ViciiMii,    liiiilapest    and    Prague.      Sam    I.agerlofs,    Stockholm,    Swcilen.     Clias.    Churcljill  &   Co..    Ltd.,    London,    BIrmlngbam.    Man- 

rhrstfr.    Xewcastleon-Tyne  and   Glasgow. 
CANADIAN  AGENTS:      n.    W.   Petrle,   Ltd..   Toronto,    Montreal.  lii.vli.r  *    Young.    Vancouver. 

AUSTRALIAN  AGENTS:      McPherson's   Pty..   Ltd.,   Melbourne.         JAPAN   AGENTS:       Andrews   *    George,    Yokohama. 

CUBAN  AGENTS:      KraJewskiPesant  Co.,   Havana.  ARGENTINE  AGENTS:      Bobert   Pusterla  &  Co.,   Buenos  Aires. 


(522 


MACHINERY 


March,   1914 


Co>l   Waihinc    In   IlUnoii.      ll.v    I'.    C.    Miuuln.      lOH 

imRi'H,   e   tiy   1)   liu'lii'H.      Pulilldlied    liv    llic    Uiil 

vcralty  of  IIIIiioIh,   Urbnnn,   111.,   nii   llullvtlu   Nu. 

00.      rrlci-    no  cciitK. 

A    grnit    iiniiiiiiit    of   dntii    Rnllii'ri'd    from    rx|i<M'l- 

niriitH    luiKlt'    In    t)M'    inlnlitK    liiliorator.v    of    tlir    mil' 

viTHlty,    pi'ixiiiiil    vIbIIm    to    till'    viirloiitt    I'onl    wiixli- 

iTlrH    In    III!'    xtiiti'    unci    ii    tlKiiont;)!    nriircli    of    the 

McntliTi'il    illriiilnrr    on    tlir    snhji'i't    linn    boi'n    com- 

piled   nnil    tiilMiliilcil    In    thiH   bulletin.      The   bulliMIn 

iil»iO    ('ontnlnM    tin    article    liy    S.     \V.     rni-r    on     the 

iiiolHture    In    wiislied    <oiiIm    and     l»    a    Knniniary    of 

tests    ninde    at    the    I'xperlnH'nt    Stiilkm    en    earlonil 

lots  of  vaiion.s  wMHiieil   eoals. 

Elemontiiry  Manual  of  the  Stoam  Engine.  liy  ErnpNt 
V.  lalller.  L'«(l  limes.  .".  by  7^,  hu-bos.  101! 
llluBtiations.  Publlsbed  by  I).  Van  Nostraud 
I'o..  New  York  City.  I'l-lco  $'J. 
Tills  work,  as  Indlentcd  by  tbe  title.  Is  Intended 
for  the  Inslrnitlon  of  students  and  .voung  men 
studying  tbe  elements  of  engineering.  It  treats  of 
reel|irocatlng  sloani  engines,  governors,  engine  eal- 
eulatlous.  tbe  Indicator,  bent,  boilers,  pumps, 
Corliss  engines,  pipes  and  lUtlngs,  rotary  engines. 
Internal  combustion  engines  and  lubrication.  Wher- 
ever possible,  principles  are  Illustrated  with 
arithmetical  examples,  and  (lue-stlous  arc  given  at 
the  end  of  chapters  which  may  be  used  for  self- 
examination  to  the  student  studying  at  home.  The 
work  is  one  that  sliould  be  apiu-eclated  by  the  class 
generally  for  wlioni  it  is  intended. 
Factory  Organization  and  Administration.  By  Hugo 
Diemer.  ;!78  pnges,  G  by  9  indies.  172  Illus- 
trations, rnblished  by  the  McGriiw-IIlU  Book 
Co..  Inc..  New  York  City.  Price  ?:!. 
■Ilie  first  edition  of  this  work  was  published  in 
lino.  In  rewriting  the  book,  the  author  has  re- 
arranged the  material  in  what  appears  to  be  more 
logical  order.  The  subjects  treated  comprise: 
rrinciples.  Field  and  Methods  of  Industrial  Man- 
agement: Industrial  Finance;  Organization  and  Con- 
trol; Typical  Factory  Organizations:  Factory  Ac- 
counts; Departmental  Reports:  Factory  Location; 
The  Planning  of  Factory  Buildings  and  the  Influ- 
ence of  Design  on  Their  Productive  Capacity:  Em- 
ployment of  I^abor  and  Labor  Problems;  General 
Olllce;  Order  I)e]iartment:  Bills  of  Material;  Draft- 
ing Department;  Pattern  Department;  Purchasing 
Department;  Stores  and  Stock  Department;  The  Pro- 
duction or  Planning  Department;  Foundry  Systems; 
The  Machine  Shop  and  Tool  Department;  Shipping 
and  Receiving  Departments;  Time  Taking;  Cost  De- 
partment; Aids  in  Taking  Inventory;  Inspection 
Methods  in  Modern  Machine  Shops:  Rate  Fixing  and 
Time  Studies;  Wage  Systems;  Principles  t'nder- 
lying  Good  Management;  and  A  Bibliography  of 
Works  Management. 

Weldine — Theory,  Practice,  Apparatus  and  Tests. 
By  Richard  X.  Hart.  210  pages.  6  by  9  inches. 
127  illustrations.  Published  by  the  McGraw- 
Hill  Book  Co..  Inc..  New  York  City.  Price 
■<2."0 
The  first  edition  of  this  work  was  published  in 
1910.  The  rapid  progress  of  the  last  three  years 
in  apparatus  and  methods  of  welding  has  made  a 
revision  necessary,  especially  with  regard  to  arc 
welding  and  oxy-acetylene  welding.  The  work  deals 
with  the  characteristics  of  iron,  platinum,  gold, 
silver,  aluminum,  copper,  and  nickel.  The  electric 
welding  processes  are  described,  including  the 
La  Grange-Hoho  process,  the  Zerener  electric  blow- 
pipe, the  Bernardos  arc-welding  process,  the 
Slavianoff  arc-welding  process,  combination  Sla- 
vianotf  and  Bernardos  processes,  and  the  Thomson 
process.  Part  III  is  devoted  to  hot-flame  weld  ng. 
treating  of  the  oxy-acetylene  and  oxy-hydrogen 
processes.  The  torches  and  apparatus  in  general 
are  illustrated  and  described.  A  chapter  is  devoted 
to  the  thermit  process,  illustrating  its  apparatus 
and  application  to  rail  welding,  marine  repairs  and 
other  characteristic  jobs  for  which  it  is  especially 
suited.  A  chapter  is  given  up  to  soldering  and  mis- 
cellaneous processes  including  the  Lafltte  welding 
plate,  the  "ferrofix"  brazing  process,  brazing  and 
soldering,  the  Blaugas  process,  etc.  The  work  is 
one  to  be  recommended  to  all  desiring  to  become 
acquainted  with  the  characteristics  of  the  various 
welding  processes  developed  within  the  past  few- 
years.  While  the  treatment  of  the  subjects  is  by 
no  means  exhaustive,  it  leaves  comparatively  little 
to  be  desired  by  those  who  wish  to  gain  a  general 
knowledge  of  the  modern  welding  art. 

NEW  CATALOGUES  AND 
CIRCULARS 

Massachusetts  Institute  of  Technology,  Boston, 
Mass.      Catalogue  for  1913  1914. 

Stevens  Institute  of  Technology,  Hoboken,  N.  J. 
Annual   catalogue   1914-1915. 

Technical  Supply  Co.,  Scranton,  Pa.  Booklet  de- 
scribing  the   Levi   automatic  blueprint  finisher. 

Polytechnic  Institute,  Brooklyn,  N.  Y.  Annual 
catalogue  of   the   College   of   Engineering.    1914-1915. 

Alston  Saw  &  Steel  Co.,  Folcroft,  Pa.  Circular 
of  the  Alston  process  improved  hacksaw  blades 
made   for  all  purposes. 

Laidlaw-Dunn-Gordon  Co.,  Cincinnati,  Ohio. 
Bulletin  22  on  air  compressor  efficiency  and  the 
factors  controlling  it,  with  special  reference  to  the 
Cincinnati  air  gear. 

Brown  Hoisting  Machinery  Co.,  Cleveland.  Ohio. 
Pamphlet  C  on  "Brownhoist"  safety  crabs  and 
winches.  Provision  is  made  so  that  the  handles 
cannot  fly  back  and  the  load  cannot  drop. 

Hannifin  Mfg.  Co.,  Chicago.  111.  Circular  illus- 
tratinK  and  describing  Hannifin  air-operated  chucks, 
including  master  hinge  air-operated  collet  chucks, 
and    two-    and    three-jaw    universal    chucks. 

H.  A.  Lowe,  1374  E.  88th  St.,  Cleveland.  Ohio. 
Circular  of  tbe  Lowe  imiversal  test  indicator  weigh- 


ing    I'l     <>i and     iiuigiill'vliiK     100     tlm.s.       'I'Ih- 

dial    Ik    gnidiiali'd    to    iliousanilllin    liicli. 

Northern  Enginoiiring  Worki,  Detroit.  Mich, 
('nine  calalipgne  2(1  llluslniling  electric  trav.dlng 
crniieH,  hand  po\vi-r  Irnvellng  craneH,  electric  anl 
piienmatli'  liolstH,  ovcrlniKl  track  HyateniN,  buckit 
handling   cranes   anil    railway    craiU'H. 

Hallway  Roller  Bearing  Co.,  SyracuHC.  N.  Y. 
Calaldgne  of  the  roller  Journal  boxes,  electric  motor 
bearings,  etc.  Tlie  cvnstnictlon  of  the  bearing  In 
shown  and  exanipleH  of  appllcatioiiK  to  electric  loco- 
motives, street  cars,   motors,  etc.,  are  included. 

Simplex  Wire  &  Cable  Co.,  201  Devonshire  St.. 
Host. Ill,  .Muss.  The  •■Simplex"  manual  containing.  In 
addition  to  Infornialloii  n'gnrdlng  '■Slnii  lex" 
products,  taldi's  and  data  for  the  ready  reference  of 
electrical   engineers,    contractors,   wiremen,    elc. 

Groonfleld  Machine  Co.,  Greenfield,  Mass.  Cata 
logue  No.  r>  of  the  "Greenlleld"  universal  tool  and 
cutter  grinder  and  Its  attachments.  The  uses  of  the 
attachinents  are  Illustrated  and  other  matter  is  con- 
tained of  value  to  users  of  tool  grinding  machines. 

Mosta  Machine  Co.,  Pittsburg.  Pa.  Bulletin  M 
of  the  Mesta  Improved  pickling  macliiiies  for  pickl- 
ing metal  uiijecls  of  any  sliape.  Tlie  Mesta  ma- 
chine brings  mechanical  action  into  iilay  to  such 
an  extent  that  the  material  is  pickled  with,  about 
one-half  of  the  acid  and  labor  reijulrcd  in  hand 
pickling. 

Webster     &     Perks     Tool     Co.,     Springfield.     Ohio. 

Circulars  of  Nos.  ■;',  door  or  bench  type  grinder,  IVi 
"T"  self-olling  grinding  and  polishing  maclilne,  1%, 
H4  and  1%  direct-current  electrically  driven  floor 
type  polishing  and  bufllng  lathes,  and  1%  alternat- 
ing current  direct-connected  electrically  driven  type 
grinder. 

Gould  &  Eberhardt,  Newark,  N.  J.  Catalogue  of 
high-duty  shapers  and  attachments,  details  of  con- 
struction and  general  specifications.  The  line  com- 
prises 14-inch.  16-inch,  20-inch,  24-inch  and  28- 
inch  sizes.  Shapers  with  direct-current  and  alter- 
nating current  motor  drives  are  shown,  and  acces- 
sories for  same. 

Winfleld  Electric  Welding  Machine  Co.,  Warren, 
Ohio.  Catalogue  of  Winfield  electric  welding  ma- 
chines, comprising  spot  and  butt  welding  ma- 
chines, which  are  illustrated  and  described.  The 
catalogue  contains  information  on  electric  welding 
useful  to  manufacturers  employing  the  electric 
welding  process. 

Eoyersford  Foundry  &  Machine  Co.,  54  N.  5th  St., 
Philadelphia,  Pa.  Catalogue  "Saving  the  Friction 
Los.s — 'Sells'  Roller  Bearings."  containing  a  descrip- 
tion of  the  construction,  operation  and  application  of 
"Sells"  roller  bearings.  The  catalogue  is  illustrated 
with  halftone  and  sectional  views,  the  latter  show- 
ing the  design  in  detail. 

Wood  Turret  Machine  Co.,  Brazil,  Ind.  Cata- 
logue of  the  "tilted  turret"  lathe,  a  feature  of 
which  is  that  the  turret  is  so  made  and  placed 
that  the  stock  can  pass  clear  through,  thus  giving 
unlimited  capacity  iu  length  of  work.  The  ma- 
chine is  made  in  six  sizes,  ranging  from  I  inch  to 
4V2    inches   automatic   chuck   capacity. 

National  Lead  Co.,  Ill  Broadway,  New  York 
City.  Pamphlet  on  electro-plating  zinc  alloy  die- 
castings,  giving  practical  methods  for  cleaning,  pol- 
ishing and  electro-plating  the  various  alloys  used  in 
die-casting.  The  information  contained  will  be  par- 
ticularly acceptable  to  electro-platers  who  have  ex- 
perienced difliculty  in  doing  this  class  of  work. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis. 
Pamphlet  entitled  "Difficult  Drilling  and  Boring 
Made  Easy,"  illnstratiug  work  done  by  the  Pawling 
&  Harnischfeger  drill  presses  in  machine  shops. 
Manufacturers  having  to  drill  large  structural  work, 
castings,  etc.,  should  find  the  illustrations  and  de- 
scriptions  of    these    drilling   machines  of    interest. 

National  Tube  Co.,  Pittsburg.  Pa.  Bulletin  No. 
18-A  entitled  "National  Reamed  and  Drifted  Pipe." 
This  bulletin  contains  a  complete  description  with 
illustrations  of  this  jiroduct,  together  with  a  short 
introduction  explaining  the  processes  of  well  drilling 
and  information  relative  to  the  various  accessories 
necessary   for   the   drilling   and   pumping   of  wells. 

Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis, 
Pamphlet  on  door  safety  switches  tor  use  with 
electric  elevators.  A  great  majority  of  accidents  on 
all  kinds  of  elevators  are  the  result  of  setting  the 
elevator  machine  in  motion  before  the  doors  are 
closed  and  locked  and  the  passengers  clear.  With 
the  ever-increasing  number  of  passengers  the  safety 
feature    is   of   the   utmost    importance. 

National  Tube  Co.,  Frick  Bldg..  Pittsburg,  Pa. 
Bulletin  19,  listing  the  products  of  the  company. 
An  idea  of  the  extent  of  the  products  manufac- 
tured can  be  gained  from  the  fact  that  the  bulle- 
tin has  eight  pages,  two  columns  to  the  page,  filled 
with  small  type.  Of  "Kewanee"  products,  852 
are  listed;  of  "National"  pipe  products,  sixty- 
tour,  and  of  Shelby  seamless  steel  tubing  products, 
thirty-seven. 

Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York 
City.  Catalogue  of  Niles  electric  traveling  cranes, 
showing  the  equipment  of  Niles  standard  traveling 
cranes  and  details  of  construction.  Grab  bucket 
trolleys,  electric  wall  cranes,  gantry  cranes,  travel- 
ing hoists  and  hand  power  frames  are  also  shown. 
The  catalogue  is  beautifully  illustrated  with  numer- 
ous views  of  works  in  which  Niles  bridge  traveling 
cranes  are  installed. 

Curtis  Pneumatic  Machinery  Co.,  1568  Kienlen 
Ave..  St.  Louis.  Mo.  Catalogue  of  air  compressors, 
air  hoists,  air  cranes,  pneumatic  and  hydro-pneu- 
matic elevators,  trolleys,  trolley  systems  and  sand 
blasts.  Tbe  company  has  specialized  in  pneumatic 
hoisting    appliances    for   over    twenty    years   and    has 


developid  llic  simple  nlr  cylinder  Into  a  straight- 
line  motor  with  wonderful  8peed  control  and  de- 
liendablllfy,  cnpalde  of  the  widest  application  to 
hoisting    tirobleniH. 

Gardner  Governor  Co.,  Quiney,  III.  Circular  "The 
Gardner  One  Tool  Plant,"  conslHtlng  of  a  vertical 
self  oiling  air  cooled  compressor.  2  by  2'/.  Inches, 
driven  by  %  H.  P.  electric  niolor,  mounted  on  a 
f<iur  wheel  truck.  A  tool  box  Is  provided  anil  a  rack 
for  hose.  The  machinery  la  enclosed  In  a  reniov 
able  cover  and  the  outfit  forms  a  compact,  port- 
able compressed  air  plant.  While  primarily  de- 
signed for  Ktoneworkers,  monumenlal  work,  etc..  It 
should  Berve  In  many  other  altuatlons  where  com- 
pressed air  Is  reciulred, 

Yale  &  Towne  Mfg.  Co.,  9  East  40tli  St.,  New 
York  City.  Pamphlet  entitled,  "History  of  the 
Trademark  'Yale,'  "  wbldi  Is  a  record  of  cases  in 
which  Ihe  eonipany's  rights  have  been  sustained 
and  confirmed  In  litigation  Involving  a  legal  right 
in  trademarks,  catalogue  numbers,  distinctive  d.' 
signs  and  other  Indications  of  the  orlg'ii  of  iiattenis. 
The  pamplilet  Is  one  that  should  be  read  with  In 
teri'st  liy  all  concerned  with  trademarks,  and 
It  should  also  be  found  Interesting  by  readers  in 
general  because  of  the  matter  contained  on  the 
origin  of  locks. 

Titanium  Alloy  Mfg.  Co.,  Niagara  Palls.  N.  Y. 
Rail  Reports  Bulletin  No.  4  on  open  heartli  steel. 
This  bulletin  contains  a  summary  of  chemical  and 
physical  results  as  reiorled  in  bulletins  1.  2.  3  and 
4  on  standard  open  hearth  A  rails  and  titanium 
oi)en  hearth  treated  A  rails.  It  was  found  that 
tlie  average  hardness  of  standard  rails  Is  twenty- 
four  per  cent  greater  in  the  webs  than  In  the  heads 
and  flanges  while  in  the  titanium  treated  rails,  the 
average  difference  is  only  five  per  cent.  The  Im- 
pact resistance  of  titanium  rails  averaged  thirty  five 
per  cent  higher  than  of  standard  rails  In  the  heads, 
four  per  cent  in  tbe  webs  and  fifty  per  cent  In  the 
flanges.  Titanium  rails  in  the  White-Souther  en- 
durance test  averaged  fifty  per  cent  greater  endur- 
ance than  standard  rails.  The  value  of  those  re- 
ports on  extensive  rail  tests  is  evident  to  all 
metallurgists  and  users  of  rails. 

H.  W.  Caldwell  &  Son  Co.,  Western  Ave..  17th 
to  18th  Sts.,  Chicago,  111.  Catalogue  No.  38  ou 
elevating,  conveying,  power  transmitting  and  gen- 
eral machinery,  containing  797  pages,  G  by  9  inches. 
The  company  makes  helicold  conveyors,  machine 
molded  gears,  friction  clutches,  ice  handling  ma 
chinery,  specialties  for  flour  mills,  grain  elevators, 
cotton  seed  oil  mills,  alfalfa  plants,  starch  works, 
linseed  oil  mills,  breweries,  distilleries.  malt 
bouses,  sugar  refineries,  glucose  works.  ceme:it 
works,  phosphate  works,  lime  works,  gypsum  works, 
chemical  works,  tanneries,  etc.  The  catalogue  is 
one  of  the  most  complete  in  the  line  of  power 
transmission  elevating  and  conve.ving  machinery. 
It  is  copiously  illustrated,  printed  on  higli-grade 
paper  and  completely  indexed.  It  should  be  in  the 
hands  of  every  engineer  and  manufacturer  having 
use  for  tbe  line  of  machinery  and  parts  listed. 

R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati, 
Ohio.  Catalogue  of  LeBlond  engine  lathes  wbicli 
are  furnished  in  various  styles,  with  such  combina- 
tions of  equipment  as  may  be  desired,  as  follows: 
regular  stud  lathe.  14  to  20  inches  swing;  regular 
standard  engine  lathe.  12  to  24  inches  swing;  regu- 
lar quick-change  engine  lathe.  12  to  24  inches  swing; 
heavy-duty  manufacturers'  automobile  lathe,  17  to 
21  inches  swing;  seventeen-inch  rapid  production 
lathe;  heavy-duty  standard  engine  lathe,  25  to  33 
inches  swing;  heavy-duty  quick  change  engine  lathe, 
17  to  33  inches  swing;  heavy -dut.v  quick  change 
engine  lathe,  25  to  33  inches  swing;  heavy-duty 
quick  change  sliding  bed  gap  lathe,  19-38,  25-50  and 
30  GO  inches  swing;  regular  plain  chucking  lathe. 
12  to  24  inches  swing;  heavy-duty  quick  change 
combination  turret  lathe.  17  to  27  inches  swing; 
heavy-duty  manufacturers'  complete  turret  lathe,  24 
to  27  inches  swing — with  triple  gear  single  pulley 
drive,  31  inches  swing;  heavy-duty  quick  change 
universal  turret  lathe,  17  to  33  inches  swing;  motor- 
driven  engine  lathes  of  any  size  or  type.  A  line 
of  accessories  is  shown  comi)rising  turrets,  turret 
toolposts,  compound  rests,  relieving  attachment, 
multiple  automatic  length  stop,  belt  shifter,  draw- 
in  attachment  and  collets,  translating  gears  for 
metric    threads,    etc. 

TRADE  NOTES 

Warren  Forge  &  Tool  Co.,  Warren.  Ohio,  has 
elected  James  Roliertson,  president;  M.  J.  Konold, 
vice-president  and  secretary;  George  E.  Warner, 
treasurer;    and   George   F.    Konold,    general   manager. 

Walcott  &  Wood  Machine  Tool  Co.,  Jackson. 
Midi.,  has  bought  the  patent  rights,  patterns  and 
good-will  of  the  Melling-Northrup  die-sinking  ma- 
chine manufactured  by  the  Melling-Northrup  Co., 
Jackson,   Mich. 

Gem  City  Machine  Co,,  429  East  First  St..  Dayton, 
Ohio,  was  destroyed  by  fire  during  the  last  week  in 
January.  Three  days  later,  however,  the  firm  was 
operating  in  other  quarters,  delivering  orders  and 
contracting  for  new   work. 

Buffalo  Forge  Co.,  Buffalo.  N.  Y..  has  opened 
ofliees  at  17G  Federal  St.,  Boston.  Mass.,  for  its 
fan.  ventilating  and  pump  department.  The  com- 
pany is  represented  in  the  New  England  territory 
by  B.  R.  Andrews,  formerly  with  the  B.  F.  Sturte- 
vant  Co. 

J.  T.  Slocomb  Co.,  Providence,  R.  I.,  maker  of 
machinists'  micrometers,  centering  drills,  etc..  has 
been  sold  to  J.  H.  Drury,  sales  manager  of  the 
Union  Twist  Drill  Co..  Atbol.  Mass.  J.  T.  Slo- 
comb. who  organized  the  business,  will  remain  for 
a   short   time. 

Eveland  Engineering  &  Mfg.  Co.,  2324-2328  Market 
St.,    Philadelphia,    Pa.,    has   been   authorized   by   its 
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MANUFACTURING  "AMERICAN"  STEEL  PULLEYS^" 


TOOLS  AND  METHODS  EMPLOYED  IN  PRODUCING  BELT  PULLEYS  FROM  SHEET  STEEL 

BY  FRANKLIN  D.  JONBSt 

AT  tlin  plant  of  tlie  American  Pulley 
Co.  at  Philadelphia,  the  normal 
monthly  output  of  pressed  steel 
pulleys  of  various  sizes  is  about  22,000. 
To  manufacture  this  number  of  pulleys 
from  sheet  steel  and  secure  a  strong,  ac- 
curate, well  balanced  product,  requires 
highly  specialized  machines  and  con- 
structional methods,  many  of  which  are 
interesting  not  only  from  a  mechanical 
\  iewijoint,  but  as  a  study  in  efficient 
Mu-ans  of  production.  In  this  article  the 
principal  operations  connected  with  the 
manufacture  of  the  American  pulley  will 
bo  described.  It  should  be  mentioned 
that  the  order  and  nature  of  some  of  the 
operations  for  different  sizes  and  designs 
of  pulleys  vary  somewhat,  as  this  com- 
pany   makes   pulleys   ranging   from    3    to 


"American"    All-steel    Split    Pulley — 
Arms  Inteirral   with   Hub 


Fig.    2. 


"American"    All-steel    Split    Pulley — 
Arms   Riveted   to  Hub  Flange 


72  inches  in  diameter;  most  of  the  operations  which  will  be 
referred  to,  however,  are  common  to  all  medium  and  large 
sizes  and  represent  the  most  important  processes. 

Two  types  of  "American"  pulleys  which  have  been  widely 
used  are  shown  in  Figs.  1  and  2,  these  designs  being  for 
medium  and  large  sizes,  respectively.  The  hub  of  a  half  sec- 
tion of  the  type  of  pulley  shown  in  Fig.  1  is  integral  with 
the  arms,  whereas  the  arms  of  the  pulley  illustrated  in  Fig. 
2  are  securely  riveted  to  half  an  annular  hub  ring  of  angle 
section.     In  each  case,  the  outer  hub  is  riveted   to  an  inner 


the  outside  edges  to  stiffen  them  and  make  a  safe  rounded 
edge. 

Forming'  Pulley  Arms  and  Hub 
The  method  of  forming  a  half  spider  (including  half  the 
hub  and  three  arms)  for  a  pulley  of  the  type  shown  in  Fig. 
1  is  illustrated  in  Fig.  3.  First,  the  fiat  steel  stock  is  sheared 
to  length  and  is  then  slit,  as  at  A,  in  a  die  to  form  the  three 
arms.  The  three  arms  are  then  corrugated,  as  at  B,  to  stiffen 
them,  in  a  hydraulic  press  equipped  with  suitable  dies.  (This 
operation   for   some   pulleys   is   done   later.)      The   flat,   corru- 


t'ig.  3.       Evolution  of  Sp 


hub  shell.  Sizes  varying  from  44  to  72  inches,  inclusive,  have 
eight  arms  instead  of  six  and  the  arms  are  bifurcated  or 
forked  where  they  are  riveted  to  the  hub  ring.  The  forked 
ends  which  overlap  are  also  riveted  together,  thus  forming  a 
rigid  pulley  especially  adapted  for  heavy  duty.  The  rim  sec- 
tions of  all  the  pulleys  are  joined  at  the  center  by  flanges,  to 
which  the  arms  are  riveted,  and  the  rims  are  beaded  around 


•  For  other   articles  on    the   niniuifacture  of  stei-I   pnlleys  Fee   "Maklnc   the 
riiiliiis  Pressed  Steel   Tulley  in   the   November,   1D13,  number  of  Macuixeht. 
t  Associate  Kditor  of  Machinery. 


n "  Split  PuUcy 


gated  plate  is  next  flanged  in  a  V-shaped  die,  as  at  C.  which 
is  the  first  step  in  the  formation  of  the  hub,  the  latter  being 
shaped  in  three  operations.  After  the  plate  is  flanged,  the 
three  arms  are  spread  apart  and  the  hub  roughly  formed  as 
at  D;  then  this  roughly  formed  part  is  placed  in  another  die 
where  the  hub  is  made  round  and  the  arms  are  spread  and 
convexed  to  the  proper  degree,  as  at  E.  The  die  for  the 
spreading  operations  D  is  shown  in  Fig.  4.  This  die  is  so  ar- 
ranged that  the  central  arm  of  the  slit  plate  is  held  by  block 
A  while  the  other  two  arms  are  being  spread  by  the  action  of 
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ii  cylliitliiciil   sliapi'il   imiuli   /.'   uliicli  cDiiiprcsscs  tlu;  slrainlit 
lltuigo  uii(t   rouKlily   ruriiis  llic  Inili. 

After  tlic  liub  luis  bci'li  I'oriiinl  and  lln'  arms  an-  spread 
to  the  proper  iiiiKle,  the  outer  ends  of  tlie  arms  are  piereed 
for  the  rim  flange  rivets,  as  at  F,  Fig.  3.  The  dies  used  for 
plerciUK  these  lioles  are  shown  In  Fig.  fi.  The  spider  Is 
elauiped  against  loeatlng  plug  .1  by  lever  /{  which  oix-rales  a 
elnmping  slide,  and  the  arms  are  located  in  relation  to  the 
punches  liy  stop  ('.  'I'lic  extreme  ends  of  the  arms  are  lu'xt 
rouu(l(Hl  in  anotlier  die  to  approximately  the  curvature  of  the 
rim  and  are  beveled  on  one  side  to  avoid  interference  with 
the  lillet  of  the  rim  llangt-.  This  beveling  is  necessary,  for 
the  ends  of  thi^  ai'iiis  whiili  arc  niilli-d  to  a  uniform  radius, 
as  described  later,  must  couie  in  contact  with  the  flange  to 
ins\ir<'  an  accurate  pulley.  Each  arm  is  located  for  beveling 
by  the  pierced  rivet  holes  which  engage  pins  on  the  die. 
Holes  are  next  drilled  in  the  hub  for  the  rivets  which  hold 


Slackinenj 


Fig.    4,     Die  for   spreading  Arms   of   Spider   and  roughly  forming  Hub 

the  inner  shell.  This  drilling  is  done  on  the  special  multiple 
drilling  machine  shown  in  Fig.  6,  the  spindles  of  which  are 
fed  inward  simultaneously,  by  the  action  of  levers  B  oper- 
ated by  a  cam  at  the  rear.  The  work  is  held  by  three  magne- 
tized locating  plugs  C  which  engage  the  arms  at  the  rear. 
These  plugs  hold  the  work  securely  enough  for  drilling,  but  it 


and  thin  bcnl  to  a  H-shape  in  a  simple  form  of  die;  finally, 
the  clamp  Is  rounded  to  lit  the  hub  anil  linished  in  the  die  11- 
histrat(!(l  in  Fig.  7.  This  die  has  a  rounded  seat  which  con- 
fiirms  to  the  curvature  reciuired  for  the  clamp,  and  a  curved 
punch  A.  As  the  punch  descends,  the  wedge-shai)ed  plates  Jl 
and  Ji,  at  the  sides  engage  plates  (!  and  (',  wliicdi  are  forcf'd 
inward,  thus  jjreventing  the  work  from  spreading  or  buckling 
whibi    tlu!    forming    operation    takes    place.      As    the    punch 


Fig.  5.     Press  and  Dies  for  piercing  Rivet  Holes  in  Spide 

can  be  removed  without  demagnetizing  the  plugs.  The  lo- 
cation of  the  holes  in  the  hub,  relative  to  the  arms,  is  con- 
trolled by  pin  A  which  engages  a  hole  in  the  central  arm,  as 
shown. 

The  hub  clamp  shown  attached  to  the  hub  at  G,  Fig.  3,  is 
also  formed  of  flat  steel  stock.  This  clamp,  which  is  for  the 
bolts  that  tighten  the  pulley  hub  on  the  shaft,  is  first  blanked 


Fig.    6.     Multipl 


illing  Machine  for 
in    Hub    of    Spider 


ascends,  these  plates  loosen  so  that  the  work  is  easily  ejected. 
The  assembling  of  the  hub,  hub  clamp,  and  hub  shell,  to 
form  the  part  shown  at  G,  Fig.  3,  is  a  riveting  operation, 
hydraulic  machines  being  used.  The  final  operation  on  the 
pulley  arms  is  shown  in  Fig.  8.  Two  half-sections  or  spiders 
are  bolted  around  an  accurately  made  bushing  A  which  is  not 
a  part  of  the  pulley  but  is  a  tool  that  represents  the  maximum 
shaft  for  which  that  particular  pulley  is  adapted;  this  bush- 
ing is  left  in  place  until  the  pulley  is  completely  assembled, 
riveted   and  tested.     For  the  operation   Illustrated   in  Fig.   8, 


Fig.    7.      Die    for    Final    Forming    Operation    on    Hub    Clamp 

which  is  that  of  milling  the  ends  of  the  arms,  this  bushing 
is  placed  over  a  close-fitting  plug  and  the  arms  are  milled  to 
a  uniform  radius  by  cutter  B,  the  work  being  fed  by  simply 
turning  it  by  hand.  These  milled  surfaces  insure  a  true 
pulley,  as  the  rim  sections  are  forced  against  them  and  are 
riveted  in  this  position.  Thus  it  will  be  seen  that  the  ac- 
curacy of  a  pulley  formed  of  sheet  steel  depends  upon  the 
design  as  well  as  upon  the  way  in  which  it  is  manufactured. 
Forming-  the  Pulley  Rim 
The  complete  rim  is  composed  of  four  sections,  there  being 
two  sections  in  each  half,  joined  by  flanges  at  the  center,  as 
previously  mentioned.  These  sections  are  first  sheared  ap- 
proximately to  length  and  then  trimmed  to  an  exact  length 
in  a  die.      At  the  same  time,  the  corners  are  beveled  slightly 
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so  tliat  the  edges  of  the  head  and  (laiiKe  will  he  radial  after 
they  have  been  formed,  and  tlic  rim  Ih  made  eircular.  These 
flat  pieces  are  next  passed  through  the  rolls  shown  in  Fig.  9, 
where  they  are  roughly  formed.  The  bead  at  the  edge  is  parti- 
ally turned  over,  as  at  .1,  and  the  flange  is  bent  nearly  at  right 
angles.  The  last  pair  of  rolls  B  is  equipped  with  a  crinkling 
device  wliich  uniformly  corrugates  the  flange  as  shown  at  C, 
so  that  when  the  flange  is  pressed  at  right  angles  the  bend- 
ing action  will  be  uniformly  distributetl  and  buckling  pn^ 
vented. 

One  of  the  large  hydraulic  presses  used  for  finishing  tlie 
rim  sections  is  shown  in  Pig.  10.  The  rims  are  given  the 
required  shape  by  dies,  and  two  sections  are  pressed  simul- 
taneously.     This   press   has   two   large   vertical    plungers,   one 


the  central  die.  The  upper  vertical  plunger  then  descends 
and  forces  the  crinkled  flange  down  flat  and  at  right  angles; 
when  the  flange  is  pressed  and  while  the  rims  are  held  se- 


Fig. 


Machine  for  milling  Ends  of  Spider  Arms  to  a 
Uniform    Radius 


being  above  the  central  inner  die  and  one  below  it;  in  ad- 
dition, there  are  four  horizontal  plungers  located  radially  and 
90  degrees  apart.    Two  rough-rolled  and  crinkled  rim  sections 


ing    Sections    of    Pulley    Rim 


curely,  the  lower  plunger  ascends  and  a  curved  beading  die 
on  it  engages  the  edge  of  the  rim  (which  it  will  be  recalled 
was  partially  formed  in  the  rolls)  and  rounds  it,  thus  giving 
the  rim  a  stiff  outer  edge.  These  operations  are  performed 
quite  rapidly  and  the  rims  leave  the  press  smoothly  and  accur- 
ately formed.  The  plungers  are  moved  to  and  from  the  work 
by  a  pressure  of  about  150  pounds  per  square  inch,  but  when 
the  dies  come  into  contact  with  the  rims,  the  pressure  is  in- 
creased by  an  Intensifier  to  1000  pounds  per  square  inch  or 
more,  in  order  to  give  the  stock  a  permanent  set.     The  rims 


Fig.    10.     Large   Hydraulic   Press   equipped 

are  first  inserted  by  two  m(ni  standing  one  on  each  side  of  the 
press.  The  four  radial  plungers  (^luipped  with  dies  of  the 
proper  radius  next  move   inward  and  press  the  rims  against 


for   fin 


Sections 


hforming   Ri) 

for  pulleys  larger  than  48  inches  in  diameter  are  not  formed 
in  a  hydraulic  press  with  dies,  but  are  rolled  to  the  required 
tizo. 
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'I'lic  rim  mils  iiiul  IliiiiKcs  arc  luxt  pierced  I'or  rivet  liolew, 
which  ciiinplctcM  the  rliii  section.  The  dies  for  plcrcliiR  the 
central  tlatiKcs  ar(!  shown  In  I'Mk  11.  It  will  bo  noted  that 
tlio  (lies  I'or  each  pair  of  holes  in  the  rini  are  indc'pendeiitly 
attached  to  a  circular  faceplate  or  platen  /{  liavinK  radial 
T-slots.  The  die  bases  arc  toiiKued  to  fit  these  slots  which 
are  also  engaged  by  the  clatnpiuK  bolts.  Each  die  is  accur- 
ately located  radially  by  plugs  A  which  pass  through  it  and 
enter  holes  that  extend  parallel  with  the  slots.  With  this 
slinpl(>  construction,  one  die  is  made  to  cov(-r  a  wide  range 
of  sizes.  The  punches  are,  of  course,  also  adjustable  on  the 
u|>per  plat(Mi.  The  dies  used  for  piercing  the  arms  (illus- 
trated in  I'^'ig.  5)  are  also  constructed  on  the  same  principle, 
so  (hat  they  can  be  adjusted  for  pulleys  of  different  diameters. 

Assemblinff  the  Pulleys 
The  pulleys  are  assembled  on  stands  as  indicated  in  Fig. 
12.  A  spider  liaving  arms  milled  to  a  uniform  radius  and 
a  tool  bushing  bolted  in  the  hub,  as  previously  mentioned,  is 
placed  over  the  vertical  stake  of  an  assembling  stand  and 
loose  rivets  are  inserted  through  the  arms,  rim  flanges  and 
bolt  clamps.  One  half  of  the  pulley  rim  is  accurately  aligned 
with  the  other  half,  by  short  dowel  plus  .1   which  were  previ- 


Prees    and   Dies    for    piercing   Rivet    Holes   in   Central 
Flange  of  Kim   Section 

ously  inserted  in  the  beaded  edges.  The  assembled  pulley  is 
now  taken  to  one  of  the  hydraulic  riveters  (see  Fig.  13) 
where  the  rivets  are  set.  Before  the  riveting  begins,  the  rim 
is  firmly  held  against  the  ends  of  the  milled  arms  by  segments 
A  which  are  forced  in  radially  by  an  outer  cam-ring  B.  This 
machine  is  used  for  setting  rivets  in  the  flange  and  arms.  The 
rivets   for  the  bolt  clamps   at   the   rim   joint  are   set   in   the 


Spider  and   Rim  Sections  being  assembled  prior  to  Riveting 

special  hydraulic  riveter  shown  in  Fig.  14.  A  heavy  bar  A 
passes  through  the  pulley  and  provides  a  backing  for  the 
riveting  dies  B  v/hich  receive  the  thrust  of  the  lower  plunger 


iind  (Ill's  ('.     When   the  rlv(^ts  are  set,  the  pulley  is  removed 
by  simply  pushing  the  bar  back  through  bearing  D. 
TeHtlntf,  Balnnclnu'  and  luHpectlnif 
All    llnlshed   pulleys   are   Bubjc^cted   to   careful    tests   for  ac- 
curacy and  balance.    The  test  for  accuracy  is  made  by  the  use 


Fig.    13.     HydrauUc  Riveter  equipped  with   Special  Clamping 

Fixture   for  holding   Rim   against   Milled 

Ends  of  Arms 

of  stands  similar  to  that  shown  in  Fig.  15.  The  spindle  on 
which  the  pulley  is  mounted  is  revolved  by  a  belt,  as  shown, 
and  the  stationary  pointers  A  show  whether  the  rims  are 
circular  and  concentric  or  not.  Screws  B  and  B,  at  the  sides 
show  the  accuracy  in  a  lateral  direction  and  are  also  used 
to  force  the  pulley  one  way  or  the  other,  as  may  be  required. 
Any   slight  local   distortion   of   the   rim   is   corrected   by   the 


Fig.    14. 


Special    Hydraulic    Riveter    for    setting    Rivets    in    Bolt 
Clamps   at  Rim   Joint 


special  clamp  tongs  shown  on  the  floor  just  in  front  of  the 
stand.  Most  pulleys  are  very  accurate,  considering  that  the 
rim  is  not  machined  and  that  all  the  forming  operations  are 
effected  by  the  use  of  dies. 

After  the  accuracy  test,  the  pulleys  are  tested  for  balance. 
In  making  this  test,  the  pulley  is  mounted  on  an  arbor  and 
the  latter  is  placed  upon  thin  disk  rollers  of  the  testing  stand 
shown  in  Fig.  16.  These  disks  are  free  to  revolve  so  that 
any  unbalanced  or  heavy  part  of  the  pulley  will  turn  to  the 
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bottom.  This  balance  test  is  very  sensitive  as  a  sliglit  irregu- 
larity in  tlie  distribution  of  tlie  weight  will  cause  the  pulley 
to  turn.  As  the  pulley  rim  is  of  uniform  section,  the  balance 
is,  in  most  cases,  very  accurate  and  the  use  of  counterweights 
is  unnecessary. 

Crownlntr  Pulley  Rims 
"American"  pulleys  are  made  with  either  straight,  cylindri- 
cal rims  or  with  "crowned"  rims  which  slope  away  from  the 
center.  The  crowning  is  done  on  sizes  above  48  inches,  after 
the  pulley  is  assembled  and  riveted  together.  The  hydraulic 
press  for  doing  this  work  is  shown  in  Fig.  17.  This  press  is 
equipped  with  sectional  dies  .1  which  fit  into  a  tapering  seat 
in   the  outer  ring  1!  whirl,    i,;   .iitachcd   to   the   lower  platen   C 


the  strength  is  sufllcicnt  for  any  duty  not  so  severe  as  to  de- 
mand a  special  pulley.  The  annular  groove  F  (Fig.  17)  around 
the  center  of  the  rim  face,  formed  by  the  curvature  of  the 
inner  rim  flanges,  is  said  to  greatly  Increase  the  efficiency  of 
the  pulley  as  a  transmitter  of  power,  owing  to  the  fact  that 
the  air  which  is  trapped  between  a  rapidly  moving  belt  and 
the  pulley  rim  can  escape  through  this  groove,  thus  giving 
better  belt  contact. 

•     •     * 

CATALOGUE   WASTE  IN   CENTRAL 
AMERICA 

Special    agent    Clarrard    Harris    writes    that    the    wa.ste    of 
catalogues,    trade    circulars    and    form    letters    addressed    to 
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Fig.    15.     Stand    for    testing    Ac 


acy    of    Finished    Pulley 


of  the  press.  The  dies  are  also  tapered  on  the  inside  to  con- 
form to  the  crown  or  taper  required  for  the  pulley  rim.  The 
pulley  D  to  be  crowned  is  first  drawn  up  against  the  top 
platen  of  the  press  and  is  held  there  by  a  wire  cable  E  oper- 
ated by  an  overhead  electric  hoist.  The  lower  platen  or 
plunger  then  moves  upward  and  the  crowning  dies  are  forced 


Fig.    16.      Stand    for    testing    Balance    of    Pulley 

merchants  and  business  men  of  Central  America,  as  well  aa 
other  countries  of  Latin  America,  is  enormous.  Mails  are 
loaded  with  beautiful  catalogues  that  are  works  of  art  in 
every  respect,  exhibiting  the  most  experienced  thought  and 
ability  of  experts.  Most  of  the  publications  are  illustrated 
and  in  the  United  States  would  prove  valuable  and  effective 


Fig.   17.     Large  Hydraulic  Press  and  Dies  used  for  crowning 
Pulley    Rims 

over  the  pulley,  thus  tapering  one-half  the  rim.  The  platen 
is  then  lowered  and  the  pulley  is  released  by  raising  the 
sectional  dies  in  their  tapering  seat.  The  opposite  half  is 
then  crowned  in  the  same  way,  the  position  of  the  pulley 
being  reversed.  Crowned  rims  are  recommended  for  pulleys 
carrying  non-shifting  belts,  and  straight,  cylindrical  rims  for 
belts  that  must  be  shifted. 

The  weight  of  one  of  these  steel   pulleys   is  about  45   per 
cent  of  the  weight  of  a  cast-iron  pulley,  and  it  is  claimed  that 


ifiow    in    Storo-room    of    American    Pulley    Co.— Note 
Arrangement   of    Pulley   Racks 

trade  getters.  Yet  in  the  Latin-American  countries  they 
are  ineffective.  Trade  circular  letters  so  prepared  that  a 
trained  observer  could  hardly  detect  the  mark  of  the  mimoo 
graph  or  the  fact  that  each  one  was  not  an  original  personal 
letter  also  go  to  the  waste  basket.  One  reason  is  that  all 
this  trade  literature  is  in  English.  Another  is  that  Latin 
American  merchants  prefer  to  do  business  with  traveling 
men.  Catalogues  printed  in  Spanish,  however,  may  be  used 
effectively  to  introduce  goods  to  the  notice  of  possible  buyers. 
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DBSION.  CONSTRUCTION.  OPERATION.  TOOI,  KQUIPMKNT  AND  ATTACHMENTS 
BY   OOUOI.AS  T,   HAMILTON! 


The  Clevplaiui  Automatic  Machine  Co.,  Cleveland,  Ohio, 
made  the  lirst  model  of  the  Cleveland  automatic  screw  ma- 
chine In  1891.  This  maclilne  is  constructed  on  the  slnnle 
spindle  principle  and  incorporates  many  Interestinp;  features 
in    (lesiKu,    construction    and    operation.      On(>    feature    which 


rear  and   end   views,   respectively,   of   tlu;   li'/i-inch    full    auto- 
matic turret  type  of  machine. 

Types  of  Cleveland  Automatic  Screw  Machines 
In  addition  to  the  full  automatic  typo  of  machine  shown  in 
FiKs.  1,  2,  .'!  and  4,  which  is  known  as  modc^l  A  and  is  built 


Front  View   of  3V4-incli   Cleveland   Full   Automatic    Screw    Machine 


characterizes  it  is  the  method  of  obtaining  the  variation  in 
the  feed  of  the  turret  and  cross-slide  tools.  A  regulating  drum 
on  which  adjustable  strip  cams  are  held  is  used  for  this 
purpose;  these  cams  operate  a  bell-crank  lever  which  shifts 
the  position  of  a  roll  located  between  two  driving  friction 
disks  and  thus  changes  the  speed  of  the  driving  shaft  operat- 
ing the  turret  through  spur  gears,  an  epicyclic  train  and  a 
worm  and  worm-wheel.     This  mechanism  provides  for  a  wide 


in  sizes  ranging  in  chuck  capacities  from  %  inch  to  7% 
inches,  the  Cleveland  automatic  is  also  built  in  several  other 
types  adapting  it  to  a  large  range  of  work  and  variety  of  pur- 
poses. The  full  automatic  machine  is  provided  with  a  turret 
having  five  holes  on  sizes  from  %  inch  to  2yt  inches  in- 
clusive, and  six  holes  on  the  machines  of  greater  capacities. 

The  next  type  of  machine  is  the  plain  automatic  known  as 
model  B.     This  machine  has  no  turret  but  is  provided  with 


Fig,  2.     Hear  View  of  the  Cleveland  Full  Automatic  Sere 

range  of  feeds  to  the  individual  turret  and  cross-slide  tools 
and  can  be  regulated  while  the  machine  is  in  operation.  The 
latest  improved  model  of  the  Cleveland  automatic  screw 
machine  is  shown  in  Figs.  1,  2,  3  and  4,  which  present  front. 


Machine 


•  For  information  on  automatic  screw  machine  practice  previously  puh- 
lished  in  Machinery  see  ■Examples  of  Screw  Machine  'Set-ups,'  "  November, 
1913,    and    articles   tliere   referred    to. 

t  Associate   Editor  of  Machixebt. 


one  tool  spindle  which  can  be  used  for  holding  a  box-tool,  drill 
or  tools  of  a  similar  character.  The  range  of  this  machine, 
however,  can  be  greatly  increased  by  the  addition  of  simple 
attachments  on  the  cross-slides  and  tool  spindle.  The  model 
C  machine  is  of  the  full  automatic  type  and  is  half-way  be- 
tween models  A  and  B.  It  is  provided  with  only  three  holes 
in  the  turret  and  resembles  model  B  in  construction. 
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The  type  of  machino  known  as  model  D  is  similar  to  model 
A,  but  is  built  to  handle  castings,  forgings,  etc.,  and  hence 
is  semi-automatic  in  its  operation.  The  turret  of  this  machine 
is  provided  with  four  holes  and  both  the  turret  and  spindle 
heads  are  adjustable  along  the  bed.  A  modification  of  the 
plain  machine  is  the  double-spindle  plain  automatic  which 
is  provided  with  two  opposing  work-spindles  located  in  a 
parallel  line  and  with  the  chuck  mechanism  of  both  heads 
acting  simultaneously.  This  machine  is  particularly  adapted 
for  finishing  both  ends  of  a  piece  of  work,  thus  obviating 
the  necessity  of  a  second  operation  to  complete  the  part. 
Principles  of  Design  and  Operation 

Before  proceeding  with  the  description  of  the  construction 
of  the  Cleveland  automatic  screw  machine,  the  general  princi- 
ples of  operation  will  be  briefly  outlined.  The  following  de- 
scription given  pertains  particularly  to  the  full  automatic 
type  of  machine  known  as  model  A,  as  this  machine  incor- 
porates all  the  principal  points  of  design  and  operation  com- 
mon to  this  make  of  automatic  screw  machine.  The  work- 
spindle  A,  Fig.  1,  is  driven  from  the  overhead  countershaft 
through  two  pulleys  B  and  C  and  three  pinions    (one  being 


Tig.   3. 


End   View   of   Cleveland   Automatic   showing  Cliuck  Closing 
and    Stock    Feeding    Mechauiem 


intermediate)  and  gears,  two  pinions  being  carried  on  the 
same  shaft  as  the  pulleys,  one  on  an  intermediate  shaft,  and 
the  gears  on  the  work-spindle.  Pulleys  B  and  C  are  separated 
by  a  loose  pulley  so  that  when  the  belt  is  thrown  onto  it  no 
power  is  transmitted  to  the  spindle.  Pulleys  B  and  C  can  be 
rotated  both  forward  giving  two  speeds,  or  one  forward  and 
one  reverse  for  threading.  The  chuck  which  is  of  the  push  type 
is  operated  by  a  sleeve  that  passes  through  the  spindle  and  is 
actuated  by  adjustable  cams  held  on  the  arm  D.  Fig.  2,  lo- 
cated on  the  rear  shaft  E.  Lever  F  is  provided  for  opening 
and  closing  the  chuck  when  setting  up. 

The  feeding  of  the  stock  is  accomplislK-d  by  a  feeding 
linger  and  tube  passing  through  the  work-spindle  and  operated 
by  an  arm  G.  see  Figs.  2  and  3,  which  receives  power  through 
a  rod  A',  actuated  by  the  cam  Jl.  Variation  in  length  of  feed 
is  accomplished  by  shifting  the  position  of  roll  carrier  U, 
along  rod  A',.  The  turret  J.  which  is  of  the  drum  type  and 
is  provided  with  hcles  for  carrying  six  end-working  tools,  is 
mounted  on  a  horizontal  shaft  located  parallel  with  the 
spindle.  It  is  operated  back  and  forth  by  cams  held  on  a 
separate  drum  K,  which  is  rotated  by  spur  gears,  a  worm 
and  worm-wheel,  epicyclic  train  and  friction  disks  L  and  M; 
this  mechanism  receives  power  from  a  pulley  .V  driven  by  a 
belt  from  the  overhead  works.  The  turret  is  indexed  by  a 
rod  passing  through  the  drum  K  which,  when  the  turret  moves 


back,  conies  in  contact  with  pins  held  In  its  rear  face,  thus 
transmitting  a  rotary  movement  to  the  turret  after  the  lock- 
ing pin  is  withdrawn  from  the  slots  in  its  periphery  by  a  cam 
held  on  drum  A'. 

The  feed  given  to  the  tools  in  the  turret  and  on  the  cross- 
slides  is  governed  by  adjustable  strip  cams  held  on  the  regu- 
lating drum  O,  see  Fig.  4,  which  is  mounted  on  shaft  E  and 
rotated  by  a  gear  P  held  on  the  turret  shaft.  The  cams  on 
this  drum  operate  a  friction  roll  running  between  disks  /.. 
and  iV  through  the  medium  of  a  bell-crank  lever  Q  and  rack 
arm  li.  The  indexing  of  the  turret  is  accomplished  at  a  much 
higher  speed  than  that  used  when  cutting  and  this  is  ef- 
fected by  dogs  carried  on  the  regulating  drum  O  which  oper- 
ate a  tooth  clutch,  changing  the  drive  direct  to  the  pulley  N 
instead  of  through  the  epicyclic  train  of  gears  mentioned. 

The  cross-slide  which  is  a  single  casting  8,  carrying  both 
the  front  and  rear  forming  and  cutting-off  tools,  is  operated 
by  a  lever  T.  This  lever  receives  its  motion  from  cams  held 
on  drum  U  mounted  on  the  rear  shaft  E.  On  the  Cleveland 
automatic,  as  ordinarily  equipped,  the  front  and  rear  cutting 
tools  cannot  be  operated   independently,  that   is,  they  cannot 


Fig.    4. 


End    View    of    Cleveland    Automatic    showing    Kegulating 
I  and  Auxiliary  Mechanism  for  clianging  Feed  of  Tools 


be  brought  to  work  on  the  l)ar  at  the  same  time.     However, 
for  work  which  can  be  belter  handled  in  this  way,  a  double 
cross-slide  can  be  furnished  as  will  be  described  later. 
Construction  and  Operation  of  the  Work-spindle 

The  work-spindle  .4  is  a  0.40  per  cent  carbon  steel  forging 
that  rotates  in  special  journal  metal  bearings  .1,.  see  Figs.  5 
and  6.  With  the  standard  type  of  drive  the  spindle  is  rotated 
forward  by  pulley  B  through  a  pinion  B^  and  gear  C,.  It  is 
revolved  backward  by  pulley  C  through  pinion  /)„  an  inter- 
mediate pinion  and  gear  E,.  There  are  several  other  types 
of  drives  employed  for  special  purposes,  as  will  be  described 
in  a  subsequent  article. 

The  shifting  of  the  driving  belt  from  one  pulley  to  the 
other  is  accomplished  by  an  ingenious  positive-acting  belt 
shifting  device  V,  which  is  shown  in  detail  in  Fig.  7.  This 
device  consists  primarily  of  a  bracket  a  fastened  to  a  boss 
on  the  machine  and  carrying  a  swinging  member  b  fulcrumed 
on  a  pin  carried  in  the  bracket.  The  device  is  operated  to  shift 
the  belt  to  the  different  pulleys  by  means  of  cam  fingers  /,.  see 
Fig.  8,  which  are  carried  on  the  rear  shaft  E  and  are  adjust- 
able. The  fingers,  as  the  shaft  rotates,  come  in  contact  alter- 
nately with  spring  operated  plungers  c  and  d.  depressing 
them,  and  through  the  medium  of  levers  c  withdraw  the  wedge 
/  from  the  slots  in  plate  g.  When  the  wedge  /  is  withdrawn 
from  one  slot  in  the  plate,  the  shifter  is  thrown  instantane- 
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Tig.    6.     Sectional    Plan    View    showing-    Construction    of    Spindle,    Spindle   Driving   Mechanism,    Chuck   Closing,    Stock   Feeding   and   Auxiliary   Mechanism 

Fig.  6.     Front  Elevation  of  Work-spindle  End  of  Machine 
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ously  into  the  next  slot  and  thus  shifts  the  belt  or  belts  by 
means  of  the  arm  h.  There  are  different  combinations  of 
these  arms  for  the  various  types  of  belt  drives  and  they  can 
be  easily  changed  by  taking  out  the  screw  i.  In  Fig.  7,  h 
is  the  arm  and  finger  for  the  third  speed  drive,  j  for  the 
double  belt  drive  and  A;  for  the  single  belt  drive. 

Chuck  Closing-  and  Stock  Feeding:  Mechanism 
The  chuck  /•',.  Fig.   H,  which  has  a  tapered  nose,  is  of  the 
push  type  and  is  held  in  the  cap  G,  screwed  onto  the  nose  of 


Fig.    7.     Details   of    Positive-acting   Belt   Shifting   Device 

the  work-spindle.  It  is  operated  by  a  sleeve  Hi  that  receives 
power  from  the  arm  D.  A  detail  of  this  arm  is  shown  in 
Fig.  10,  which  illustrates  its  adjustable  features.  In  addition 
to  being  split,  enabling  it  to  be  clamped  in  any  position  on 
the  shaft,  this  arm  is  provided  with  adjustable  cams  to,  n  and 


ditional    tapped    holes    In    the   arm    allowing    for    further   ad- 
justment. 

When  smooth  stock  is  being  held  in  the  chuck  the  adjust- 
able cams  m  and  n  are  set  tightly  up  against  cam  o,  thus  giv- 
ing a  quick  closing  and  opening  action  to  the  chuck  and  allow- 
ing a  short  space 
of  time  for  feeding  j 
the  stock.  When 
rough  bar  stock  is 
being  handled,  and 
for  magazine  work, 
it  is  necessary  to 
keep  the  chuck 
open  much  longer; 
for  this  action  the 
cams  m  and  n  are 
separated  from  cam 
o  in  order  to  allow 
sufficient  time  to 
handle  the  work 
successfully. 

The  action  of 
closing  the  chuck 
is  simple  and  is  ac- 
complished In  the 
following  manner: 
As  arm  D  rotates, 
cam  m  comes  in  contact  with  a  roll  ilf,.  Fig.  5,  held  on  the  ful- 
crumed  yoke  X,.  This  yoke,  in  turn,  carries  two  rolls  that 
work  in  a  circular  groove  cut  in  sleeve  O,.  As  the  cam  forces 
this  sleeve  in  a  direction  away  from  the  chuck  it  acts  upon  two 
fingers  Pj  provided  with  rolls  at  their  outer  ends,  the  rear 
ends  of  the  fingers  bearing  against  the  rear  end  of  the  chuck 
closing  sleeve  i/,.  This  action  forces  the  split  chuck  into  the 
hood  closing  it  on  the  work.  As  cam  o,  Fig.  10,  comes  into 
action,  it  reverses  the  operation  of  yoke  0,  and  removes  the 
pressure  from  the  sleeve  //„  allowing  the  chuck  to  open,  due 
to  spring  tension.  Pressure  bushing  Q,  acts  as  a  medium  for 
holding  the  fingers  Pj  up  on  the  collar  O,. 

The  bar  stock  is  fed  through  the  spindle  by  a  spring  finger 


Fig.    10. 


Detail  of  Adjustable  Cam  Chuck 
Closing  Segment 


Fig.    8.     Rear   Elevation   of   Work-spindle   End   of   Machine 
showing   Drive   and    Belt    Shifting   Arrangement 

0.  Here  hi  is  the  chuck  opening  cam,  n  the  safety  cam  and  o 
the  chuck  closing  cam  v^fhich  is  cast  integral  with  the  arm  D. 
Cams  m  and  n  comprise  the  same  casting  and  are  adjustable 
on  the  arm  D,  being  held  in  the  desired  position  by  three 
clamping  screws  fitting  in  elongated  slots.    There  are  also  ad- 


End   Elevation    showing  Chuck   Clo 
Feeding    Mechanism 


ing   and    Stock 


.7,  screwed  into  the  front  end  of  the  tube  K„  the  rear  end  of 
which  is  provided  with  a  grooved  collar  L,.  Fitting  in  this 
grooved  collar  is  a  forked  lever  G  which  is  carried  on  the 
rod  supported  in  brackets  S,  and  T,.  the  former  being  fastened 
to  and  the  latter  sliding  on  the  base  or  extended  bracket  on 
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111.'  iiuuhiihv  'I'lii'  nioMiiii'iil  111  liirkrd  Icvn-  <;  Is  rdiilrollcd  by 
u  ciiiii  //.  I'Mk.  -.  wliiili  loiLtaits  Willi  ;i  roll  lichl  on  bracket  </, 
clamped  to  rod  /i',.  Adjustiiient  for  leiiKtli  of  feed  is  con- 
trolled by  shiftiiiK  the  position  of  the  bracket  I',  alonR  rod  A*,, 
and  the  tiininR  is  elTected  by  sliifllnK  tlie  cani  //  around  tiie 
shall  /;.  An  opiMi  wound  coil  spring  1',,  KIk.  <>.  serves  to  keej) 
the  forki>d  arm  ','  and  sliding  bracket  7',  up  UKainst  the  sta- 
tionary bracket  N,,  when  the  rod  l\\  is  not  acted  upon  by  the 
cam.  For  double  feeding,  a  drum  Is  provided  carrying  two 
cams,  allowing  for  feeding  the  stock  twice  for  every  revolu- 
tion of  the  cam-shaft. 

*     *     * 

"FAST"  SPEED   REDUCING   MECHANISM 

The  aeeoinpanyinK  illiistralion  shows  a  new  typo  of  high- 
speed "transformer"  or  speed  reducing  mechanism  invented 
by  Mr.  Gustav  Fast.  As  will  be  seen,  this  device  is  an  ap- 
plication of  the  friction  gear  principle.  The  motion  is  trans- 
mitted from  the  cylindrical  sleeve  A  on  the  high-speed  shaft, 
to  five  rolls  B  (see  end  view)  which  are  carried  by  housing 
D  connected  with  the  low-speed  shaft. 

The  novel  feature  of  this  mechanism  is  that  the  frictional 
rolls  B  are  flexible,  being  made  in  the  form  of  a  helical  spring 
in  order  to  insure  an  even  contact  between  the  inner  and 
outer  members  A  and  C  against  which  they  bear  as  they  re- 
volve. The  outer  part  C  is  also  made  in  the  form  of  a  helical 
spring  and  it  is  enclosed  by  a  sleeve  E  that  is  tapering  on  the 
outside.  When  this  sleeve  is  drawn  in  by  means  of  the 
threaded  end  and  worm  gearing  shown,  the  diameter  of  the 
flexible  track  for  the  rollers  is  reduced.  This  construction  is 
said  to  insure  a  perfectly  cylindrical  surface  even  when  this 
flexible  lining  is  contracted  to  its  limit,  which  equals  a  re- 
duction in  diameter  of  1/16  inch.    By  means  of  the  adjusting 


vaiiadiufii  sleel  in  this  Iratisroniicr  for  llie  driving  roller,  tlu^ 
friction  rollers  and  llie  llexibli;  track  or  casing.  Aft(^r  using 
the  transformer  six  months,  the  parts  showed  practically  no 
wear  and  tlu;  surfaces  were  very  hard  and  smooth.  The 
vanadium  steel  used  was  made  by  the  llalcomb  Steel  Co.,  and 
it  is  the  type  I),  0.50  carbon  chrome-vanadium  steel. 

The  heat-treatment  given  these  parts  is  as  follows:  All  of 
llieiii  were  (luenched  in  oil  at  IG.'iO  degrees  F. ;  the  driving 
roller  was  then  drawn  at  650  degrees  F. ;  the  friction  rollers 
at  450  degrees  F. ;  and  the  flexible  track  at  800  degrees  F. 
It  is  claimed  that  the  efficiency  obtained  with  this  mechanism 
has  boon  as  high  as  99  per  cent  and  that  it  has  never  dropped 
l)elow  97  per  cent  for  any  kind  of  a  load.  The  mechanism  has 
been  loaded  to  100  per  cent  above  its  capacity  for  a  continu- 
ous run  of  three  hours  without  being  injured. 


NEW  DEPARTURE  IN  ENGINEERING 
EDUCATION 

An  interesting  educational  experiment  will  be  made  this 
year  at  the  College  of  Mechanical  and  Electrical  Engineering 
ot"  the  State  University  of  Kentucky,  where  the  thesis  of  the 
students  of  the  senior  class  will  consist  of  a  complete  design 
with  specifications  for  a  15,000  kilowatt  power  plant,  not 
worked  out  individually  by  each  student,  but  by  the  students 
as  a  group  of  engineers.  A  location  will  be  definitely  decided 
upon  and  the  young  men  will  visit  the  spot,  making  an  actual 
preliminary  survey  and  boring  a  few  test  holes.  They  will 
also  investigate  the  w'ater  supply  and  the  climatic  conditions 
where  the  plant  is  to  be  located.  After  the  preliminary  work 
has  been  done,  the  class  will  be  organized  into  an  engineering 
body  working  in  a  class  drafting-room  like  in  a  modern  en- 
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Sectional    View    of    Speed-reducing    Mechanisr 

worm  gear,  sufficient  pressure  can  easily  be  obtained  for  any 
load  within  the  capacity  of  the  mechanism. 

The  speed  reduction  of  the  particular  design  illustrated  is 
in  the  ratio  of  3'/^  to  1,  but  this  type  of  speed  reducer  can  be 
designed  for  ratios  varying  from  21^  to  1  up  to  10  to  1.  It  is 
claimed  that  the  transformer  runs  very  smoothly  and  quietly 
at  speeds  even  as  high  as  6000  revolutions  per  minute  and 
that  it  makes  considerably  less  noise  than  a  steam  turbine  or 
an  electric  motor  running  at  the  same  speed.  The  total  weight 
of  the  machine  is  218  pounds.  The  maximum  power  that  a 
speed  reducer  of  the  type  here  shown  is  capable  of  transmit- 
ting at  various  speeds  is  as  follows: 


Speed    ot    "High- 
speed"  Sliaft. 
R.  P.  M. 

1000 
2000 
3000 

Horserowcr 

Transmitted 

11 

21 
28 

Sierd    of    "High- 

spccfl"   Sliiitt. 

It.  P.  M. 

4000 
5000 
6000 

Horserower 
Transmitted 

34 
38 
40 

In    the    const 

ruction    of    th 

s    speed    reducer, 

heat-treated 

vanadium  steel  proved  to  be  an  important  factor  in  making 
the  device  efficient  and  practicable.  The  high  wearing  quali- 
ties of  chrome-vanadium  steel  tires  led  the  inventor  to  use 


equipped    with    Flexible    Frictional    Rollers 

gineering  establishment,  with  a  regular  eight-hour  working 
day.  It  is  stated  that  even  a  time  clock  will  be  installed  and 
that  regular  attendance  to  duties  will  be  enforced.  One  of  the 
professors  will  act  as  chief  draftsman,  the  man  being  se- 
lected to  act  in  such  capacity  having  had  experience  in  the 
office  of  a  large  power  plant  designing  firm. 

This  new  departure  in  engineering  education  is  worthy  of 
commendation.  It  seems  to  place  the  engineering  college  on 
more  practical  ground  and  to  make  the  transition  stage  be- 
tween school  and  practical  engineering  work  easier  than  has 
been  the  case  in  the  past,  when  many  graduates  have  entered 
practical  work  with  little  or  no  knowledge  of  actual  engineer- 
ing conditions. 

According  to  the  London.  Times,  a  bill  will  shortly  be  in- 
troduced in  the  French  Chamber  of  Deputies  making  legal  the 
division  of  the  quadrant  of  a  circle  into  100  parts,  or  grades, 
each  divided  into  100  centesimal  minutes,  each  of  these,  in 
turn,  consisting  of  100  centesimal  seconds.  According  to  this 
division  a  complete  circle  will  have  400  grades,  40,000  minutes, 
or  4,000,000  seconds. 


April,   1914 


MACHINERY 


{ili'.i 


ELECTROPLATING   ZINC   ALLOY  DIE 
CASTINGS 

Difficulty  has  sometimes  been  experienced  in  electroplating 
zinc  alloy  die  castings,  although  they  can  be  electroplated  as 
easily  as  iron  or  steel  if  the  proper  methods  are  followed. 
The  following,  which  is  from  a  booklet  on  this  subject  issued 
by  the  National  Lead  Co.,  New  York  City,  contains  some 
practical  methods  whereby  die  castings  can  be  cleaned,  pol- 
ished and  electroplated. 

Cleanlntf  and  PoUshinK- 

Die  castings  that  are  to  have  a  polished  surface  should  be 
"cut  down"  with  the  usual  buff  wheels  and  tripoli  composi- 
tion. The  finishing  should  be  done  with  white  compositions 
of  Vienna  lime.  After  the  parts  have  been  polished,  the 
excess  of  polishing  material  should  be  removed  by  the  aid 
of  benzine  or  gasoline,  and  they  should  be  dried  in  maple 
sawdust.  If  the  benzine  or  gasoline  is  dispensed  with,  hot 
alkaline  solutions  should  be  used  for  cleansing.  The  strong 
alkalies  of  caustic  soda  or  potassium  should  never  be  used 
in  cleansing  zinc,  as  they  have  a  reducing  action  upon  the 
metal  and  produce  oxides,  thus  destroying  the  polished  sur- 
face. 

The  solution  should  be  maintained  at  a  temperature  of  160 
to  180  degrees  F.  Soda  ash  may  also  be  used  for  the  pur- 
pose, one  pound  of  this  material  and  one-quarter  ounce  of 
cyanide  of  potassium  being  used  per  gallon  of  water. 

The  articles  should  remain  in  the  cleansing  bath  for  a  few 
minutes  and  then  the  excess  polishing  material  brushed 
away,  using  an  oval  painter's  sash  brush  for  the  purpose; 
the  rubber-set  variety  is  the  most  economical.  After  cleans- 
ing, immerse  in  clean,  cold  water  and  then  into  a  cyanide 
dip.  This  dip  should  consist  of  6  ounces  of  cyanide  of  potas- 
sium or  sodium  to  each  gallon  of  water  and  should  be  used 
cold.  After  re-washing  the  articles  in  clean,  cold  water  they 
are  ready  for  the  plating  bath. 

Articles  to  be  unfinished  are  cleansed  in  the  same  manner, 
if  somewhat  corroded  due  to  the  formation  of  oxide  of  zinc 
on  the  surface  by  contact  with  moisture.  Immerse  for  a  few 
seconds  in  a  pickle  consisting  of  one  part  of  hydrochloric  acid 
and  four  parts  of  water  (this  will  dissolve  the  oxide) ;  then 
rinse  the  die  castings  in  cold  water,  immerse  in  the  cleaning 
solution  for  a  few  seconds,  re-wash  in  cold  water  and  scratch- 
brush  to  bring  up  the  color  of  the  metal.  Repeat  the  clean- 
ing operations,  using  only  the  cleaning  solution  and  the 
cyanide  dip;  the  casting  is  now  ready  for  plating.  If  the 
articles  are  to  have  a  polished  finish,  the  scratch-brushing 
may  be  dispensed  with. 

Copper-plating-  Die  Casting's 

The  solution  for  copper-plating  should  have  the  following 
proportions: 

Water 1  gallon 

Cyanide  of  copper   3  ounces 

Carbonate  of  potash 1  ounce 

Cyanide  of  potassium  or  sodium 4  ounces 

To  prepare  the  solution,  the  potash  and  copper  should  be 
dissolved  in  half  the  amount  of  hot  water,  the  cyanide  in  the 
balance  of  lukewarm  water;  then  mix  thoroughly  together. 
Use  the  solution  at  a  temperature  of  150  degrees  F.  and  at 
2  to  2y2  volts  pressure.  Cast  copper  anodes  give  the  best 
results,  but  the  electrolytic  variety  may  be  used. 

Brass-plating'  Die  Castings 

Prepare  a  solution  exactly  the  same  as  for  the  copper  bath; 
then  dissolve  equal  parts  of  cyanide  of  zinc  and  cyanide  of 
potassium  in  warm  water.  An  addition  of  1  ounce  of  zinc 
carbonate  and  the  same  proportions  of  cyanide  should  be 
added  to  the  copper  bath  per  gallon;  then  add  ^^  ounce  of 
sal  ammoniac  per  gallon  of  solution.  If  the  color  should 
be  too  deep  a  yellow,  a  little  more  zinc  should  be  added  to 
the  bath  to  obtain  the  required  shade.  This  bath  should  be 
used  at  a  temperature  of  120  degrees  F.  and  at  2  to  3  volts 
pressure.  The  cleansing  of  the  articles  should  be  done  as 
previously  stated. 

Nickel-plating  Die  Castings 

Much  trouble  has  been  experienced  in  nickel-plating  die 
castings  with  the  ordinary  solution,  due  to  black  streaks  ap- 


pearing in  the  deposit  caused  by  local  action  of  the  ordinary 
solution  upon  the  metal.  The  following  formulas  will  give 
satisfactory  results  without  the  difficulties  mentioned: 

Nickel  sulphate   1014  ounces 

Potassium  citrate   7       ounces 

Ammonium  chloride 10»4  ounces 

Water    2%  gallons 

To  prepare  this  bath,  dissolve  the  nickel  sulphate  and 
ammonium  chloride  in  half  the  amount  of  hot  water  pre- 
scribed; then  dissolve  the  pota.ssium  citrate  in  the  balance 
of  the  water  and  mix  thoroughly.  The  voltage  should  be  2Vi 
to  3  volts.  This  bath  should  always  be  kept  neutral  to  avoid 
black  streaks.  For  this  purpose  pure  caustic  potash  dissolved 
in  water  should  be  added  to  the  bath  so  that  the  solution  is 
neutral  to  the  test  of  red  or  blue  litmus  paper. 

The  following  bath  is  used  extensively  in  plating  articles 
made  from  zinc  and  gives  excellent  results: 

Double  nickel  salts  8  ounces 

Chloride  of  sodium 1  ounce 

Magnesium  sulphate 2  to  4  ounces 

Water 1  gallon 

To  prepare  the  bath,  dissolve  the  nickel  salts  in  half  of  the 
water  at  a  temperature  of  180  degrees,  and  dissolve  the  other 
salts  in  the  balance  of  cold  water;  then  mix  thoroughly  to- 
gether. Use  this  solution  cold,  with  anodes  of  cast  nickel. 
The  voltage  should  be  2^!  to  3V^  volts.  The  articles  to  be 
nickel-plated  may  be  plated  direct  or  be  lightly  coated  in  the 
copper  or  brass  baths  prior  to  nickel-plating.  The  time  of 
immersion  in  either  of  the  nickel  baths  should  be  according  to 
the  thickness  of  the  deposit  required,  although  thirty  minutes 
gives  a  fairly  good  deposit  in  either  case. 

Silver-plating  Die  Castings 

Cyanide  of  silver 3  ounces 

Cyanide  of  potassium  4  ounces 

Water 1  gallon 

Use  anodes  of  pure  silver  at  about  1  volt  pressure.  Die 
castings  for  silver-plating  should  be  previously  copper-plated 
for  a  short  time  then  amalgamated  in  a  mercury  dip  consist- 
ing of  the  following  proportions: 

Water 1  gallon 

Oxide  of  mercury J/,  ounce 

Cyanide  of  potassium  6" ounces 

After  copper-plating  and  washing  in  water,  the  articles  are 
immersed  in  the  dip  for  a  second  or  two,  or  until  uniformly 
coated  with  mercury.  They  should  then  be  re-washed  and 
inimer-sed  in  the  silver  bath.  The  articles  may  also  be  nickel- 
plated  in  one  or  the  other  of  the  nickel  baths  and  then  quickly 
coated  in  the  silver  striking  solution,  after  which  they  should 
be  directly  immersed  in  the  silver  bath  without  rinsing. 
The  silver  strike  should  be  as  follows: 

Cyanide  of  silver  1^  ounce 

Cyanide  of  potassium  6  ounces 

Water 1  gallon 

Use  silver  anodes  with  3  to  4  volts  pressure.  The  nickel 
surface  must  be  immediately  coated  over  for  successful  silver 
deposits. 

Gilding  Die  Castings 
In  gilding  die  castings  the  articles  must  be  previously  coated 
with  brass  or  copper  and  have  a  bright  luster.    The  following 
formula  will  give  excellent  results: 

I'hosphate  of  soda  8  ounces 

Sulphate  of  soda  li^  ounce 

Cyanide  of  sodium  6  pennyweights 

Chloride  of  gold 6  pennvweights 

Water   1  gallon 

To  prepare  the  solution  dissolve  the  cyanide  and  chloride 
of  gold  in  part  of  the  hot  water  and  the  sodium  salts  in  the 
balance;  then  mix  together  thoroughly.  Anodes  of  gold,  plati- 
num or  carbon  may  be  used,  and  the  bath  should  be  kept  at 
a  temperature  of  180  degrees  F.  at  2  volts  pressure.  If  the 
articles  are  previously  coated  in  the  copper  bath  they  should 
afterward  be  flashed  in  the  brass  bath  to  save  an  excess  of 
gold. 

The  usual  lacquers  should  be  applied  to  brass,  copper,  silver 
or  gold  finishes.  In  plating  die  castings  or  articles  of  zinc, 
it  is  a  distinct  advantage  to  use  as  little  free  cyanide  as 
possible.  If  this  is  reduced  to  a  minimum,  very  little  dif- 
ficulty will  be  experienced  in  the  blistering  of  the  deposit. 
In  nickel-plating,  the  baths  should  be  maintained  at  the 
neutral  point,  as  previously  mentioned. 
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WORM  HOBBING  ATTACHMENT  FOR  AUTOMATIC  SCREW  MACHINES 

DETAILS  OK  THE  DESIGN  OK  THE  ATTACHMENT  AND  METHOD  OK  MAKING  THE  HOB 

BY   U.   K.  AMOXANDBH" 

HOW  incorporated      sitioiis  cannot  be  changed   without  altering  tlic  speed  of  the 


Tlic  Warner  Instrument  Co.,  ISeloit,  Wis 
under  tlie  name  of  the  Stewart-Warner  Speedometer  Corpora- 
tion, was  tlie  first  to  use  an  attacliment  on  a  National-Acme 
automatic  screw  machine  for  holjbing  worm  and  spiral  gears 
from  blanks  formed  from  bar  stock  on  this  machine.  The 
Ilrst  idea  of  making  such  au  attachment  Is  credited  to  Mr. 
A.  B.  Cadman,  superintendent  of  the  Deloit  factory  of  the 
Stewart-Warner  Speedometer  Corporation,  and  formerly  of 
the  Warner  Instrument  Co.  It  has  since  been  developed  into 
many  different  types,  the  latest  of  which  is  the  one  de- 
scribed in  this  article.  To  show  tliat  tlicse  attachments  are 
(luite  practical  and  not  in  any  sense  experimental,  I  might 
add  that  the  first  attachment  that  was  made  is  still  in  actual 
service,  liaving  been  used  over  a  period  of  four  years.  During 
this  period  it  has  hobbed  tliousands  of  spiral  gears. 

The  following  describes  a  drop  feed  attachment — the  first 
of  its  kind  to  be  made — and  a  glance  at  Fig.  1  will  give  the 
reader  an  idea  of  the  worm.  It  will  readily  be  seen  that  the 
design  of  this  worm  is  such  that  it  could  not  be  handled  by 


Fig.    1.     Worm    to    be   hobbed    and   the   Hob 

a  circular  hob  fed  longitudinally,  and  that  is  the  reason  a 
drop  feed  is  used.  By  calculation,  it  was  found  that  forty  teeth 
would  give  a  hob  of  the  diameter  that  would  clear  the  two 
high  points  on  the  worm  blank,  marked  A  and  B  in  Fig.  1, 
and  this  number  of  teeth  on  the  hob  determines  the  entire 
gearing  of  the  attachment.  The  worm  being  of  the  single 
threaded  type,  and  the  hob  used  to  produce 
it  having  forty  teeth,  it  follows  that  the 
worm  must  make  forty  revolutions  to  one 
revolution  of  the  hob.  Now  then,  the  chuck- 
ing spindle  holding  the  worm  blank  must 
make  forty  revolutions  to  one  revolution  of 
the  hob,  which  is  driven  by  an  extra  shaft 
geared  to  the  center  spindle  of  the  machine 
at  the  back  or  pulley  end.  Having  the  ratio 
given  between  the  speed  of  the  chucking 
spindle  and  the  center  spindle,  which  in  this 
case  is  29  to  36,  the  shaft  B  in  Fig.  3  must 
revolve  at  the  same  speed  as  the  chucking 
spindle.  The  40  to  1  reduction  is  obtained 
through  the  worm  on  this  shaft  and  the 
worm-wheel  on  the  hob  spindle.  In  Fig.  3, 
D  shows  the  worm-wheel  and  C  the  worm 
keyed  on  the  shaft  B.  On  the  No.  53  ma- 
chine fitted  up  for  this  job,  a  29-tooth  pinion 
on  the  center  spindle  drives  a  36-tooth  gear 
on  each  chucking  spindle.  Therefore  a  29- 
tooth  pinion  A  is  keyed  on  the  center  spindle 
on  the  back  end  of  the  machine  and  drives 


hob,  it  is  evident  that  tlio  center  of  the  worm  C  must  be  the 
center  about  which  the  hob  spindle  oscillates.  The  worm  can 
drive  the  worm-wheel  I) 
keyed  on  the  hob  spindle  at 
the  same  speed  in  any  po- 
sition of  the  hob.  The  hob 
spindle  is  carried  in  bear- 
ings on  an  independent  plate 
II  which  swings  back  and 
forth  about  the  center  of  C, 
Figs.  3  and  5,  on  the  surface 
of  the  casting  I  that  is 
bolted  down  on  the  screw 
machine  head.  A  cam  E  is 
mounted  on  the  forming  tool 
cross-slide  to  raise  and  lower 
the  hob.  An  arm  on  the 
casting  H  has  a  roll  F  that  fits  in  the  cam  E,  and  thus  the 
raising  of  roll  F  by  cam  E  lowers  the  hob  and  vice  versa. 

Fig.  6  shows  the  cam  E  more  clearly.  From  B  to  A,  the 
cam  lets  the  hob  drop  quickly  down  to  the  surface  of  the 
worm,  and  this  drop  occurs  when  the  cross-slide  of  the  ma- 
chine moves  in  quickly  until  the  forming  tool  starts  to  cut. 
This  action  of  the  cross-slide  reduces  the  time  required  to 
feed  in  by  sliding  in  quickly  to  the  point  where  the  forming 
tool  begins  to  cut.  The  tool  then  has  more  time  to  feed  in 
and  do  the  forming  at  a  slower  feed,  thus  producing  a  more 
perfectly  finished  blank.  For  this  reason  the  cross-slide  was 
selected  to  feed  the  hob  on  this  attachment,  and  obtain  the 
same  action  for  the  feed  of  the  hob  as  for  the  feed  of  the  form- 
ing tool.  When  the  roller  F  has  passed  up  the  sharp  incline  B, 
Fig.  6,  the  cross-slide  is  just  beginning  to  feed  in  slowly  and 
the  hob  is  just  touching  the  blank;  then  the  roller  starts  up 
the  incline  A  at  a  slow  speed,  thus  feeding  the  hob  down 
into  the  blank  to  the  required  depth  at  a  very  slow  feed.  No 
spring  or  weight  is  required  to  lift  the  hob  out  of  the  hobbed 
worm,  as  the  cam  C  performs  this  function  by  lifting  the  hob 
high  enough  to  clear  the  machine's  chucking  spindle  carrying 


FORMING  TOOL  CROSS  SLIDE 


Fie. 


Arrangement  of  Worm   Hobbing  Attachment    on    Automatic    Screw   Machine 


a  36-tooth  gear  C  on  the  shaft  B  as  shown  in  Fig.  4,  with 
any  idler  D  that  conveniently  meshes  with  the  two  gears 
A  and  C. 

The  Feed 

The  attachment  is  so  designed  that  the  hob  starts  hobbing 

the   worm   as  soon   as   the   forming  tool   begins   to   form   the 

blank.     Since   the  worm   G  and   the  worm-wheel   D,   Fig.    3, 

drive  the  hob  at  the  required  speed,  and  as  their  relative  po- 

•  Address:      1115   East   Grand    Ave.,    Beloit,    Wis. 


the  hobbed  worm,  allowing  it  to  swing  around  a  quarter  of 
a  revolution  to  its  next  position  for  the  drilling  operation. 

Not  being  certain  of  the  accuracy  of  the  scaled  dimensions 
of  positions  of  the  machine's  parts  and  the  outside  diameter  of 
the  worm  being  subject  to  a  change,  the  cam  E  was  made  ad- 
justable. By  sliding  it  in  or  out  by  the  screw  J,  Fig.  3,  vari- 
ous diameters  of  a  0.098-inch  lead  single  threaded  worm 
may  be  hobbed,  providing  that  the  variation  does  not  amount 
to  enough  to  change  the  spiral  angle  sufficiently  to  interfere 
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with  the  angle  the  teeth  in  the  hob  are  cut  on.  However, 
considerable  variation  in  the  diameter  of  the  worms  lo  be 
bobbed  can  be  taken  care  of.  The  face  of  the  hob  being 
flat  and  tangent  to  the  worm,  there  is  considerable  clear- 
ance between  the  sides  of  the  teeth  on  the  hob  and  the 
sides  of  the  threads  on  the  worm  in  back  of  the  cutting  sur- 
face of  the  hob.  This  clearance  increases  as  the  curvature 
of  the  worm  gets  farther  from  the  toothed  face  of  the  hob. 
This  is  evident,  in  that  the  teeth  get  narrower  at  the  top, 
and  the  space  between  becomes  wider. 

The  hob  spindle  is  made  adjustable  to  compensate  for  the 
regrinding  of  the  hob.  By  loosening  the  nuts  on  the  back 
end  of  the  spindle  from  the  steel  thrust  collar,  the  clearance 
may  be  taken  up  by  tightening  the  lock-nut  on  the  hob  end. 
thus   pulling   the   spindle    forward.     The   key    for   the   worm- 


Fig.    4.    Arrangement    of   the    Gearing 
wheel   is  solid  in  the  spindle  and  has  ample  room  between 
the   bearings   to   allow   it  to   slide   in  the  worm-wheel   either 
way.     The  spindle  runs  in  hardened  steel  bushings,  the  back 
bushing  being  clamped  in  the  casting  H  while  the  front  bush- 
ing is  pressed  in.     The  back  bushing  is  clamped  in  place  be- 
cause in  changing  the  spindle  or  taking  it  down  for  repairs, 
this  bushing  must  be  readily  withdrawn   to  permit  the  key 
in  the  spindle  to  be  drawn  through  the  bearing  boss. 
The  Making-  of  the  Hob 
To   make   the   generating   hob   another   hob   is   required   to 
cut  the  teeth  with,   this  hob  being  similar  to  the  one   used 
in    bobbing    a    worm-wheel.      In    fact,    tlie    relation    between 
these  two  hobs  is  the  same  as  between  a  worm  and  worm- 
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takes  a  drop  cut  in  the  worm  blank,  thereby  leaving  a  curve 
on  the  threaded  length  of  worm  with  a  radius  equal  to  half 
the  diameter  of  the  hob — in  other  words,  producing  a  worm 
somewhat  of  the  Hindley  form.  No  advantage  in  this  shape 
of  worm  is  gained,  however,  as  the  worm-wheel  driven 
by  the  worm  is 
much  smaller  in  di- 
ameter than  the 
generating  hob. 

Fig.  9  shows  the 
worm  shaped  hob 
for  producing  the 
teeth    in    the    gen-     

1.  .     ,  Tt.  Tie.    6.     Detail   of   the   Feed   Cam 

erating      hob.        It  ^ 

is  made  up  with  a  standard  taper  shank  to  fit  the  mill- 
ing machine  spindle,  and  is  very  substantial  at  the  hob- 
end  to  prevent  any  vibration  or  spring,  although  the 
center  may  be  used  when  the  tool  is  in  operation,  thus 
eliminating  all  chance  of  chatter, 
of  the  hob  must  be  the  same  as 
bobbing  a  worm-wheel  of  the 
same  dimensions  as  the  gener- 
ating hob.  In  other  words,  if 
the  threaded  length  of  the  hob 
were  shorter  than  the  length  en- 
gaged by  the  teeth  in  the  gener- 
ating hob,  good  results  would 
not  be  obtained.  The  thread  was 
cut  in  a  lathe  with  a  29-degree 
formed  tool,  the  lead  of  the 
thread  being  0.098  inch  and  the 
depth  0.068  inch.  The  thread 
is  single,  the  same  as  the  finished 
worm.  After  the  thread  was  cut,  the  hob  was  fluted  and  the 
top  of  the  teeth  and  the  bottom  of  the  spaces  relieved  by  hand. 
It  was  then  hardened  and  tempered.  The  next  step  was  to 
make  a  gashing  cutter  to  gash  the  generating  hob  blanks 
with.     This  cutter  is  circular  and  is  of  the  29-degree  form- 


Fig.  6.     Holibiiig  Attachment  in  Place  on  Automatic  Screw  Machine 

Wheel.  This  hob  for  producing  the  teeth  in  the  generating 
hob  used  on  the  fixture  is  made  to  the  same  dimensions  as 
the  worm  to  be  hobbed.  It  is  thus  evident  that  the  gener- 
ating hob  will  reproduce  a  worm  of  the  same  form  of  thread 
as  that  of  the  hob  that  produced  the  teeth  in  it.  We  have, 
however,   a   slight  exception   in   this   case,   in   that   the   hob 


The    threaded    length 
for    a    hob     used    for 


7.     Detail   of    the    Feed 
Roller   and  Arm 


Fig.   8.     View   of  the   Hob   in   place  on   the  Attachment 

14  degrees,  30  minutes  on  a  side — with  the  calculated  width 
of  face.  Teeth  were  cut  and  relieved  in  it  and  the  cutter 
was  then  hardened  and  tempered  ready  to  gash   the  blank. 

Having  the  hob  and  gashing  cutter  made,  we  may  go 
ahead  and  make  the  generating  hob  blank.  The  finished 
piece  is  to  have  forty  teeth  and  the  circular  pitch  is  the 
same  as  the  lead  of  the  worm.  The  pitch  diameter  can  be 
found  by  calculation,  but  the  outside  diameter  cannot  be  de- 
termined by  the  calculation  used  in  finding  the  throat  di- 
ameter of  a  worm-wheel  of  40  teeth  and  0.098  inch  circular 
pitch.  This  is  due  to  the  fact  that  the  dedondum  of  the  worm 
must  be  added  twice  to  the  pitch  diameter  of  the  hob  to  ob- 
tain the  outside  diameter.  In  brief,  the  dedendum  of  the 
worm  is  the  addendum  of  the  hob.  The  hob  is  designed  to 
stand  considerable  regrinding.  It  will  therefore  "stand  up" 
comparatively  long  and  hob  thousands  of  worms  before  it 
must  be  discarded.  Stock  is  left  on  to  grind  by,  making  the 
toothed   face   wider   than   the   length   of   the   spindle   bearing 
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throuKli  till'  iciitir.  'I'lu'  <Iifl'croiico  of  tlio  two  widths  ciiual.s 
the  amount  that  may  he  Krouiul  oft'  hofore  the  hoh  must  he 
discarded,  in  tliis  ease  3/16  ineli  was  left  on  the  flat  faeo  to 
h(,'  groiinil.  The  toothed  faeo  Is  9/16  inch  wide  and  I  lie 
length  of  the  spindle  bearing  in  the  center  %  ini^li,  thus 
leaving  a  counterhore  3/16  inch  deep  and  large  enough  in 
diameter  to  clear  the  flanged  nut  that  holds  the  hob  on  the 
spindle. 

The  grinding  of  the  hob  after  llie  edges  of  the  teeth  have 
become  dull  is  a  very  simple  matter.  Simply  lay  the  hob 
flat  on  a  magnetic  chuck  on  a  surface  grinder,  with  the 
cutting  side  up,  and  grind  across  the  surface.  About  0.002 
to  0.005  inch  is  generally  suflJcient  stock  to  grind  off;  this 
will  sharpen  the  cutting  edges  of  the  teeth  and  the  liob 
will  be  as  efficient  as  ever.  A  good  feature  of  this  method 
of  grinding  is  that  the  two  faces  of  the  hob  are  always 
parallel  after  grinding;  consequently  the  cutting  edge  runs 
true  with  the  spindle.  It  must  be  clearly  understood  that 
the  toothed  face  has  no  clearance,  being  made  parallel  with 
the  spindle  hole  in  the  center.  Otherwise  the  grinding 
would  be  a  detriment,   as  the   hob   would   be   smaller   in   di- 


Fig.  9.     Worm-sliaped  Hob  for  producing:  the  Teeth  in  the 
Generating    Hob 

ameter  after  each  grinding,  and  would,  therefore,  require  re- 
adjustment of  the  bobbing  fixture.  Clearance  on  the  face 
would  also  complicate  the  cutting  of  the  teeth  of  the  hob 
witli  tlie  equipment  of  an  ordinary  tool-room.  I  doubt  if  it 
could  be  done  successfully.  However,  it  is  not  necessary, 
and  not  enough  advantage  would  be  obtained  to  balance  the 
extra  expense  and  trouble  in  making  a  hob  of  this  type.  I 
might  add  that  the  Stewart-Warner  Speedometer  Corporation 
grinds  all  hobs  of  this  type  on  magnetic  chucks  and  has  not 
yet  experienced  any  serious  trouble  from  the  hobs  becoming 
magnetized  from  the  chucks. 

The  gashing  of  the  blank  can  be  done  by  the  usual  method 
employed  for  gashing  worm-wheels  with  flat  faces.  This  con- 
sists of  moving  the  table  of  the  milling  machine  around  to 
the  required  gashing  angle  and  feeding  the  blank  across  the 
gashing  cutter.  When  greater  accuracy  is  required,  this  com- 
pany employs  a  different  method,  as  given  in  the  following: 
Put  a  plate  under  the  index  head,  leaving  the  table  set  at 
zero,  and  swing  the  plate  with  the  index  head  around  to  the 
required  angle.  This  arrangement  allows  the  table  to  be  fed 
across  in  the  same  plane  as  the  gashing  cutter.  If  the 
gashing  is  done  by  swinging  the  table  around,  the  blank  is 
fed  against  the  cutter  on  an  angle,  thereby  getting  a  gash 
that  is  not  of  the  same  form  as  that  of  the  gashing  cutter. 
It  must  be  understood  that  the  face  of  this  hob  is  flat  and 
not  concave,  and  that  it  lias  to  be  gashed  across  the  entire 
face  at  the  same  depth. 

After  the  blank  has  been  gashed,  the  index  head  is  set 
back  on  the  table  in  its  usual  position,  and  the  gashed 
blank  placed  on  an  arbor  and  set  up  between  centers  so  it 
can  turn  freely  without  any  end-play.  Put  the  hob  for  cut- 
ting the  teeth  in  the  spindle,  raise  the  blank  up  to  it  and 
enter  for  the  full  depth  of  teeth;  then  feed  across  the  hob. 
It  is  understood,  of  course,  that  the  worm-hob  carries  the 
gashed  blank  around,  similarly  to  the  way  a  worm  carries  a 
worm-wheel  around.  A  mark  should  be  scratched  on  the 
blank,  so  that  every  time  the  blank  has  made  one  revolution 
the  table  can  be  fed  in  about  0.020  inch.  This  method  gives 
a  tooth  of  uniform  shape  across  the  entire  face.  All  that  is 
now  left  to  be  done  is  to  harden  the  hob  and  temper  it. 
It  is  then  ground  on  the  flat  cutting  surface,  ready  for  use. 
*     *     * 

It  is  stated  that  liquid  air  can  be  produced  at  the  rate  of 
from  3  to  8.5  cubic  inches  per  liorsepower  hour,  according  to 
the  apparatus  and  arrangements  employed. 


SLIDING  ACTION   IN   BALL   BEARINGS 

HY   M.  TEHKY* 

The  popular  impression  regarding  ball  Ixarings  is  that  in 
order  to  secure  rolling  contact,  the  contact  points  of  the  balls 
on  tlu^  races  should  be  points  on  a  cone  of  rotation,  the  apex 
of  which  lies  in  the  center  line  of  the  shaft,  or  that  they 
should  be  points  on  the  surface  of  an  imaginary  cylinder,  the 
(dements  of  which  are  parallel  to  the  center  line  of  the  shaft. 
These  purely  geometrical  considerations  constitute  a  very 
elementary  analysis,  and  when  our  th(H)ry  is  extended  to  em- 
brace a  few  laws  of  mechanics  and  elasticity  of  materials,  it 
bcconics  apparent  that  there  is,  perhaps,  no  such  thing  as 
pure  rolling  action,  but  only  an  approach  to  it;  and — other 
things  being  equal — the  degree  of  approach  to  the  true  rolling 
action  determines  the  quality  of  the  bearing. 
Cup  and  Cone  Bearing- 
Fig.  1  shows  a  cup  and  cone  type  of  bearing  with  points  of 
contact  a  satisfying  the  geometrical  requirements.  A  point 
may  be  considered  as  an  area  of  a  circle  of  an  infinitesimal 
diameter.  If  the  load  be  applied  and  the  points  of  contact  are 
to  remain  mere  points  we  shall  have  the  condition  of  a  meas- 
urable load  distributed  over  an  infinitesimal  area  which 
would  result  in  an  infinite  stress  per  square  inch.  Such  a 
condition  is,  of  course,  impossible,  and  deformation  of  balls 
and  races  will  take  place  with  the  points  of  contact  gradually 
widening  into  measurable  areas  of  contact — probably  circular 
or  elliptical  in  shape. 

In  Fig.  1,  6  and  c  are  tlie  limiting  points  of  contact,  and 
whether  the  line  bac  be  a  straight  line  or  a  curve,  the  sym- 
metry of  the  design  suggests  that  points  h  and  c  are  equally 
distant  from  the  axis  of  rotation  of  the  ball.  The  ball  has  a 
motion  similar  to  that  of  the  earth,  i.  e.,  it  revolves  in  an 
orbit  determined  by  the  inner  and  outer  races  and  at  the 
same  time  it  rotates  about  its  own  axis.  Assuming  that  in 
completing  one  revolution  about  the  axis  of  the  shaft  the 
ball  makes  N  rotations  about  its  own  axis  x — x  and  that  there 
is  absolutely  no  sliding,  we  can  write  the  following  equations: 
2-nrN  =  2tvR^;  and  27rr2V  =  27ri?,. 
Therefore  R^,  should  be  equal  to  R.^,  which  in  this  type  of 
bearing  is  a  constructive  impossibility,  and  hence  sliding  pro- 


Fig.    1.     Cone    and    Cup   Bearing  Fig.  2.     Radial  Bearing 

portional  to  the  difference  between  i?,  and  7?,  must  take  place. 
Similar  sliding  action  also  occurs  on  the  inner  race. 
Radial  Bearing 
Fig.  2  shows  a  radial  bearing  under  load.  If  the  lines  of 
contact  bac  were  straight  lines,  pure  rolling  action  would  be 
possible,  but  as  a  rule  lines  bac  are  curves  the  radius  of 
curvature  of  which  increases  with  the  size  of  the  ball.  The 
amount  of  sliding  in  this  type  of  bearing  depends  largely  on 


the  ratio 


the  closer  this   ratio   approaches  the   value   of 


unity,  the  less  is  the  sliding  action.  Let  A',  as  before,  repre- 
sent the  number  of  rotations  made  by  the  ball  about  its  own 
axis  while  revolving  once  about  the  axis  of  the  shaft.  Then, 
from  Fig.  2  and  assuming  pure  rolling  of  points  b  and  a  on 
the  outer  race,  we  have: 

27rr,2\^==27r  (K -f  n)  (1) 

and 

27rn2V  =  27r  (7? +  r,)  (2) 
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Dividing  (1)   by   (2)   \vc  obtain: 
r,       R  +  r, 


(3) 
r,       R  +  r, 

This  condition  of  equality  can  occur  only  when  cither 
/.' —  0  or  n  — /■;.  The  first  is  a  practical  impossibility;  the 
second  can  be  only  approached  by  a  good  design,  fine  work- 
manship, careful  selection  of  materials  and  their  proper 
treatment.     It  should  be  observed  that 


/■, 


<  1,  and 


/,'  +  /•, 


is  also  less  than  unity. 


R  +  n 

Applying  the  same  analysis  to  the  inner  race  we  find  that 
for  true  rolling  action 

/•,       R  —  n 

(4) 


Since  r,  is  less  than  ?\., 


R  —  r, 
we  have  in  practice: 

A*  —  /■, 
but  >  1. 


Thus  the  greatest  amount  of  sliding  occurs  on  the  inner 
race.  In  practice  )\  approaches  ?\.  so  closely  as  to  make  the 
anu)unt  of  sliding  almost  nil. 

Now,  to  compare  the  bearings  illustrated  in  Figs.  1  and  2, 
let  us  assume  workmanship,  materials,  etc.,  equally  good  in 
both  bearings.  Then,  for  the  same  amount  of  distortion  of 
the  ball  the  sliding  action  in  Fig.  1  is  proportional  to 
/.',  —  R..  which  is  a  fairly  appreciable  quantity,  whereas  in 
Fig.  2  it  is  proportional  to  (7?  +  n) — ■  (72  +  r,)  or  i\ — /",, 
which  is  almost  negligible  in  amount.  Thus,  so  far  as  slid- 
ing action  is  concerned,  the  radial  type  of  bearing  possesses 
a  great  inherent  advantage  over  the  cup  and  cone  type,  due 
entirely  to  the  location  of  the  points  of  contact,  whereas  a 
simple  geometrical  analysis  would  place  the  two  bearings  on 
a  par.  There  are,  of  course,  other  points  of  difference  be- 
tween the  two  bearings,  but  they  have  nothing  to  do  with 
either  rolling  or  sliding. 

EXPERIMENTS    ON   ROPE   DRIVING 

Very  extensive  experiments  have  recently  been  conducted 
under  the  auspices  of  the  Society  of  German  Engineers  at 
tlie  Charlottenburg  laboratory.  These  researches  cover  a  wide 
field,  and  of  especial  interest  are  those  which  relate  to  the 
influence  of  velocity.  The  efficiency  in  per  cent  is  given  under 
various  tensions,  showing  a  considerable  decline  at  low  loads. 
With  a  tension  of  286  pounds  in  a  rope  of  two-inch  diameter, 
which  is  somewhat  below  the  tension  of  200  pounds  per 
square  inch  commonly  employed  in  calculations,  the  efficiency 
is  98  per  cent  at  2540  feet  per  minute  and  96  per  cent  at 
velocities  of  7680  feet  per  minute.  These  experiments  con- 
form so  nearly  with  discoveries  which  were  made  many  years 
ago  as  to  make  it  fairly  certain  that  with  a  properly  de- 
signed installation  and  with  a  good  grade  of  cotton  rope  the 
high  point  of  efficiency,  which  by  many  tables  is  indicated  to 
be  at  from  4500  to  4800  feet  per  minute,  may  be  moved  a 
considerable  distance  beyond  these  figures.  They  also,  indi- 
cate that  rope  drives  can  be  used  to  advantage  at  much  higher 
speeds.  Another  matter  definitely  established  by  the  Char- 
lottenburg tests  is  that  idler  or  jockey  pulleys  produce  a 
marked  loss  in  efficiency. 

The  evidence  from  actual  experience,  as  well  as  from  tests, 
indicates  that  it  is  safe  to  use  proper  installations  of  rope 
drives  up  to  7000  feet  per  minute,  and  that  the  power  up  to 
this  speed  will  be  approximately  in  direct  ratio  to  the  in- 
crease in  speed.  As  an  example,  it  may  be  mentioned  that 
nine  ropes  of  two-inch  diameter  are  regularly  conveying  a 
normal  load  of  880  horsepower  at  7200  feet  per  minute  in 
a  large  steel  works  in  Germany.  This  is  double  the  amount 
allowed  by  many  tables  in  which  too  much  allowance  was 
made  for  centrifugal  force  by  the  compilers.  It  therefore 
would  appear  that  the  high  speed  permissible  with  rope  drives 
is  not  limited  so  much  by  the  rope  efficiency  and  endurance, 
as  by  the  material  in  the  pulleys  being  able  to  resist  the 
centrifugal  stresses. 


AUTOGENOUS  WELDING  OR  AUTOGENOUS 
SOLDERING 

In  a  paper  read  before  a  nci  iil  meeting  of  the  Engineers 
and  Shipbuilders  of  Scotland  Mr.  C.  B.  Desch  compared  the 
process  of  autogenous  welding  with  that  of  other  processes 
for  joining  metals.  The  following  paragraphs  contain  a  sum- 
mary of  the  remarks  made  by  Mr.  Desch.  As  will  be  noted, 
an  interesting  distinction  is  made  between  welding  and  auto- 
genous soldering,  the  latter  name  being  preferred  by  the 
author  of  the  paper.  The  term  "welding,"  it  was  stated,  i;i 
now  somewhat  loosely  applied.  It  meant  originally  the  union 
of  two  pieces  of  metal  within  their  plastic  range,  but  below 
their  melting-point,  as  in  an  ordinary  blacksmith's  forge 
weld.  It  is  now  applied,  in  the  term  "autogenous  welding," 
to  denote  a  process  of  union  by  fusion,  either  of  a  part  of 
the  metal  to  be  united  or  of  a  separate  piece  of  metal  u.sed 
as  a  solder.  Such  a  process  is  really  autogenous  soldering, 
not  welding. 

The  ideal  condition  to  be  reached  in  a  weld  is  that  in  which 
tlio  crystals  are  continuous  from  one  side  of  the  weld  to  the 
other,  with  no  change  in  the  average  dimensions  of  the 
crystal  grains  in  passing  through  the  weld.  This  condition 
requires  the  complete  absence  of  intervening  layers  of  im- 
purities, especially  of  oxides,  and  also  the  absence  of  a  zone 
of  overheated  metal.  In  true  welding,  which  can  take  place 
at  as  low  a  temperature  as  1450  degrees  F.,  but  which,  of 
course,  proceeds  with  much  more  rapidity  and  certainty  at 
higher  temperatures,  there  is  mutual  interpenetration,  and, 
if  oxidation  is  completely  prevented,  there  is  no  reason  why 
the  weld  should  be  weaker  than  the  remainder  of  the  metal. 
In  practice,  the  weakness  so  frequently  observed  is  due  to  in- 
complete union,  readily  seen  under  the  microscope.  The 
conditions  are  somewhat  different  when  any  of  the  high- 
temperature  methods  of  autogenous  soldering  are  applied. 
In  electric  resistance  welds,  the  presence  of  oxide  may  be 
clearly  traced  along  the  plane  of  union,  and  a  zone  of  very 
coarse  crystallization  is  obtained. 

The  process  of  autogenous  soldering  with  a  blow-pipe  flame 
introduces  new  conditions.  Should  the  flame  contain  an  ex- 
cess of  oxygen,  oxide  films  are  produced;  with  acetylene  in 
excess,  a  carburized  layer  may  be  formed.  In  either  case  the 
joint  is  bordered  by  a  zone  of  coarse,  over-heated  metal.  In 
welding  by  a  carbon  arc,  local  carbonization  is  still  more 
likely  to  take  place,  and  the  union  is  often  extremely  local. 
There  remains  the  process  of  thermit  welding,  in  which  the 
two  pieces  of  steel  are  united  by  a  layer  of  almost  pure 
molten  iron,  which  alloys  perfectly  with  the  adjoining  metal. 
Here,  also  recrystallization  goes  on  in  the  immediate  neigh- 
borhood of  the  joint,  but  to  a  less  extent. 

The  evil  effect  of  overheating  may  be  largely  overcome  by 
hammering  or  forging  the  weld,  followed  by  a  short  anneal- 
ing process.  Annealing  alone  is  not  usually  successful.  Im- 
perfect union  through  the  presence  of  gas  cavities  or  in- 
clusions of  slag  or  oxide,  and  heterogeneity  due  to  a  highly 
carburized  zone,  are  defects  which  are  not  removed  by  subse- 
(juent  treatment. 

It  is  not  the  intention  to  suggest  that  autogenous  soldering 
is  a  process  to  be  condemned.  On  the  contrary,  it  has  a  wide 
field  of  usefulness,  and  is,  in  fact,  a  necessity  for  certain 
classes  of  work.  It  must  be  admitted,  however,  that  a  joint 
made  in  this  way  has  not  the  same  iiualities  as  the  original 
steel.  It  is  not  sufficient  to  show  that  fracture  does  not  com- 
monly take  place  in  the  plane  of  union  when  a  mechanical 
test  is  made.  It  is  not  the  weld,  but  the  zone  immediately 
near  it,  which  is  injured.  Neither  are  tensile  tests  conclusive 
on  this  point,  as  the  injury  to  the  steel  does  not  always  affect 
the  tensile  breaking  strength,  but  is  revealed  when  the  welded 
steel  is  subjected  to  shock  or  fatigue.  Accounts  have  been 
published  of  boilers  which  have  cracked  in  places  in  the 
course  of  use,  after  being  repaired  by  autogenous  soldering. 
When  it  is  Intended  to  use  the  same  pressure  as  before,  and 
to  regard  the  plates  as  retaining  their  original  strength,  such 
a  practice  seems  very  undesirable.  A  systematic  series  of 
fatigue  tests  on  such  repaired  plates  would  be  Interesting  and 
valuable. 
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THE  "FIVE  BROTHERS" 

Typhoid  fever  increases  the  weight  of  a  patient,  if  he  re- 
covers from  that  malady;  and  a  somewhat  similar  effect  may 
be  produced  on  the  business  of  this  country  by  the  flood  of 
legislation  which  has  been  recently  enacted.  A  considerable 
number  of  these  laws  are  good  and  should  work  out  bene- 
ficially for  the  country.  The  trusts  and  big  corporations  have 
been  curbed,  which  most  of  them  needed;  but  we  have  reached 
the  time  when  working  people,  among  whom  may  be  classed 
a  good  many  machinery  manufacturers,  are  anxious  to  saw 
wood  again.  Probably  only  a  small  number  of  the  readers  of 
Machinery  are  familiar  with  the  legislation  known  as  the 
"Five  Brothers,"  kin  in  name  only  to  the  "Seven  Sisters,"  a 
series  of  bills  passed  by  the  New  Jersey  legislature  while 
President  Wilson  was  governor  of  that  state. 

Some  of  the  "Five  Brothers"  will  accomplish  desired  re- 
forms, and  others  will  interfere  with  legitimate  business,  in- 
cluding the  machinery  business;  although  recent  reports  from 
Washington  indicate  that  several  objectionable  features  will 
be  omitted  or  changed.  One,  which  at  this  writing  still  stands, 
would  prevent  a  manufacturer  from  giving  his  exclusive 
agency  to  a  dealer  and  protecting  that  dealer  in  his  territory 
so  that  he  can  educate  his  men  on  the  mechanical  and  selling 
points  of  a  machine  and  safely  assume  the  expense  of 
working  up  a  sale.  Another  clause  requires  a  manufacturer 
to  sell  his  product  at  the  same  price  (allowing  for  freight) 
in  all  parts  of  the  country,  making  him  liable  if  a  dealer  or 
agent  should  grant  any  concession  from  the  price,  such  as 
taking  a  second-hand  tool  in  part  payment.  A  law  of  this 
character  might  be  welcomed  by  manufacturers  if  they  were 
allowed  to  make  an  agreement  for  the  maintenance  of  prices 
with  each  other  and  with  their  agents;  but  such  an  agree- 
ment would  throw  them  into  the  clutches  of  the  Sherman  law, 
which  expressly  prohibits  it.  These  provisions  were  doubt- 
less intended  to  prevent  discrimination  against  competitors 
by  trusts  and  powerful  combinations,  but  some  other  way 
should  be  discovered  to  accomplish  this  object  that  will  not 
harass  legitimate  manufacturers. 
*  *  * 
THE   SPIRAL  BEVEL   GEAR 

The  development  of  the  spiral  bevel  gear  generating  ma- 
chine primarily  for  automobile  manufacture  will  probably 
lead  to  the  use  of  this  type  of  gearing  in  other  machinery. 


Tlu!  splrul  bevel  K<'ar  lia.H  tlie  Hanie  eliaraeleri.slie  as  the 
Kplriil  Kjiur  gear  as  regards  smoothness  of  action.  The  double 
Hplral  or  herringbone  gear  Is  being  used  oxtonfilvcly  now  In 
niaelilno  construction,  because  of  its  efficiency  and  noiseless- 
ness.  Improved  niacliiiuTy  that  produces  this  type  in  one 
I)iec(!  has  reduced  the  cost  so  that  its  uh(!  is  feasible  where 
once  it  was  out  of  the  question. 

The  spiral  bevel  gear  made  by  the  generating  process  Is 
nearly  noiseless,  and  when  designed  for  drive  in  one  direction 
only  can  bo  made  highly  cflicient.  This  high  efficic'ney  is 
partly  due  to  the  spiral  form  of  tooth,  the  inward  thrust  of 
which  balances  the  outward  thrust  because  of  the  pressure 
angle  and  angle  of  face. 

The  spiral  bevel  gear  may  be  used  in  preference  to  ordinary 
spiral  or  helical  gears  for  right  angle  drives,  first  because 
the  shafts  are  in  the  same  plane,  and  second  because  of  the 
practical  absence  of  thrust.  Whether  they  will  show  as  high 
efficiency  as  the  best  worm-gears  of  the  same  velocity  ratio 
remains  to  be  seen,  but  probably  they  will.  The  matter  of 
lubrication  is  not  so  important  as  with  worm-gears,  and  when 
there  is  doubt  of  the  ability  to  lubricate  properly,  the  spiral 
bevel  type  will  be  at  a  decided  advantage. 

*  *     * 

THE  STATUS   OF   GEAR   GRINDING 

The  improvements  in  automobile  design  and  construction 
have  led  to  demands  for  gear  durability  and  accuracy  far 
exceeding  anything  that  had  been  previously  required  of  gear 
makers.  They  soon  found  that  gears  made  by  old-time  meth- 
ods from  the  ordinary  grades  of  steel  would  not  meet  the 
close  limits  of  accuracy  and  the  physical  tests  imposed.  When 
it  was  found  that  gears  hardened  by  the  time-honored  meth- 
ods were  sprung  out  of  shape,  the  natural  remedy  was  to 
grind  the  teeth  after  hardening  and  thus  restore  them  to 
true  shape.  Several  gear-grinding  machines  were  built  and 
put  into  use,  but  with  varying  degrees  of  success. 

While  the  grinding  of  spur  gears  is  being  done,  the  grind- 
ing of  bevel  gears  for  rear  axle  drives  is  now  believed  to  be 
unnecessary.  The  improvements  made  in  steel  and  in  the 
design  of  bevel  ring  gears  have  produced  a  practically  non- 
changing  shape  when  hardened  in  machines  provided  for 
holding  the  gears  between  plates  when  dipped.  The  saving 
of  time  and  labor  is  so  great  and  the  results  are  so  uniformly 
satisfactory  that  the  grinding  of  bevel  gears  has  been 
abandoned  by  at  least  one  large  concern  which  had  designed 
and  built  a  machine  for  the  purpose  at  heavy  cost. 

There  is,  however,  a  field  for  gear-grinding  machines  of 
some  importance  outside  of  the  automobile  industry.  Cast 
spur  and  bevel  gears  can  be  made  true  and  smooth  by  grind- 
ing at  small  cost,  and  in  the  case  of  cast  steel  gears  used  on 
electric  railway  motors,  the  cost  is  well  repaid. 

*  *     * 

SPECIALIZED    MACHINE    TOOL    BUILDING 

The  demands  of  the  large  automobile  builders  for  special 
machine  tools  will  apparently  have  a  marked  effect  on  the 
trend  of  American  machine  tool  design  within  the  next  few 
years.  Machine  tools  will  be  graded  in  three  general  classes: 
First,  there  will  be  the  adaptable  machine  tool  used  in  job- 
bing shops  for  all  kinds  of  repair  work  and  machine  building. 
These  tools  will  comprise  the  present  types  of  engine  lathes, 
planers,  drilling  machines,  shapers,  milling  machines,  gear- 
cutting  machines,  grinding  machines  and  slotting  machines. 
Second,  there  will  be  the  more  specialized  machines,  adapt- 
able, it  is  true,  but  better  suited  for  manufacturing  than 
jobbing  work  which  may  give  a  dozen  different  kinds  of  work 
to  a  machine  in  a  week.  These  machines  will  comprise  the 
automatic  screw  machines,  semi-automatic  chucking  lathes, 
automatic  gear-cutters,  bevel  gear  generators,  bobbing  ma- 
chines, multiple-spindle  drilling  machines  and  broaching  ma- 
chines. Third,  there  will  be  purely  specialized  machines 
designed  and  built  solely  for  the  rapid  production  of  ma- 
chine parts  of  a  given  size,  shape  and  material.  These  ma- 
chines will  be  built  around  the  past,  as  it  were.  The  designer 
will  study  the  part,  and  design  a  machine  to  produce  it  at 
the  least  possible  cost  of  time  and  labor.  Drilling  machines 
that  drill  forty  or  fifty  holes  in  four  motor  cylinders  en  bloc 
in  several  directions  simultaneously  are  examples. 
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ETHICS   OF  CONTRIBUTING 

The  position  of  the;  c-ilitor  of  a  teclmical  journal  like 
MACHi.NKiiY  as  regards  publicity  of  methods,  tools  and 
processes  is  difRcult  to  fill  with  satisfaction  to  all  classes  of 
readers.  The  ambitious  mechanic  wants  to  learn  all  about 
the  methods  and  tools  used  in  the  most  up-to-date  manufac- 
turing plants.  The  manufacturers,  on  the  other  hand,  in 
some  cases  believe  that  it  is  distinctly  to  their  disadvantage 
to  have  descriptions  of  up-to-date  methods  published.  To 
steer  a  course  that  will  avoid  the  objections  of  the  manu- 
facturers on  the  one  hand  without  disregarding  the  wants 
of  the  ambitious  readers  on  the  other,  is  not  always  easy. 

A  letter  was  recently  received  from  a  prominent  manu- 
facturer referring  to  a  contribution  describing  an  Improved 
trimming  and  shaving  die.  This  contribution  appeared  to  the 
editor  to  be  only  one  of  many  good  articles  published  de- 
scribing improved  punch  and  die  equipment,  but  to  the  manu- 
facturer whose  practice  was  shown,  the  publication  was  a 
serious,  if  not  a  vital  matter.     He  wrote  as  follows: 

Wc  call  your  attention  to  an  article  by  • -. 

This  man  was  formerly  employed  by  us  as  a  toolmaker 
and  had  nothing  whatever  to  do  with  designing  the  dies 
which  he  described.  On  the  contrary,  he  simply  worked 
to  drawings  made  by  our  designers,  and  under  the  super- 
vision of  experts  in  our  tool  department.  You  will  there- 
fore understand  Iiow  this  article  has  been  published  with- 
out our  consent,  and  that  the  drawings,  which  are  the 
property  of  this  company,  have  without  doubt  been  copied 
and  carried  away  by  the  writer  of  the  article.  You  are 
doubtless  aware  of  the  fact  that  manufacturing  methods 
and  the  designs  of  tools  and  fi.xtures  are  very  often  the 
result  of  long  study  and  particular  investigation,  involv- 
ing a  large  expenditure  of  time  and  money,  and  that  in- 
formation of  this  character  must  therefore  be  considered 
as  a  valuable  asset  and  as  such  be  carefully  guarded  and 
given  out  only  through  the  proper  channels.  While  we  do 
not  wish  to  imply  that  you  would  publish  articles  of  this 
character  were  you  aware  of  all  the  facts,  nevertheless, 
you  must  agree  with  us  that  great  injustice  might  be  done 
to  the  rightful  owners  of  designs,  tools  and  fixtures  if  they 
were  given  publicity  throiigh  the  medium  of  trade  journals. 
To  our  minds  this  raises  a  serious  question  and  we  shall 
be  pleased  to  have  you  advise  us  whether  you  do  not  feel 
that  careful  inquiry  should  be  made  when  an  article  is 
offered  to  you  for  publication  to  determine  whether  your 
correspondent  has  a  right  to  use  the  information  which 
forms  the  subject  of  the  article. 

To  one  familiar  with  the  editing  and  publication  of  a  techni- 
cal journal  it  would  be  obviously  impracticable  for  the  editor 
to  inquire  closely  into  the  antecedents  of  all  contributors  and 
contributions.  We  must  rely  on  the  honesty  and  good  inten- 
tions of  our  contributors  in  general.  M.\rinxERY  is  not  a 
market  for  "stolen  goods";  and  most,  it  not  all,  contributors 
realize  it.  But  what  constitutes  stolen  goods  in  toolmaking 
practice?  A  toolmaker  surely  has  the  right  to  carry  away 
with  him  from  any  plant  where  he  has  been  employed  good 
ideas  in  toolmaking,  etc.  His  new  employers  have  a  right 
to  expect  that  years  of  experience  have  given  him  knowledge 
of  the  best  practice.  How  is  it  better  for  such  a  toolmaker 
to  give  to  a  competitor  the  best  ideas  he  has  gleaned  from 
his  experience  than  to  publish  them  in  a  trade  journal?  In 
the  case  under  discussion,  the  contributor  probably  did  not 
consider  that  the  design  was  in  any  sense  proprietary,  but 
only  a  development  of  punch  and  die  practice  right  up  to  the 
minute.  A  history  of  this  particular  tool  would  undoubtedly 
show  that  hundreds  of  workmen  and  various  plants  had  con- 
tributed ideas  and  resources  which  made  its  ultimate  develop- 
ment possible.  This  seems  to  us  to  be  a  case  where  the  editor 
must  absolutely  depend  on  the  good  faith  of  the  contributor 
for  the  proper  protection  of  "vested  rights." 


The  Supreme  Court  handed  down  a  decision  February  27, 
giving  the  Wright  Co.  the  exclusive  control  of  ailerons  or 
wing  warping  devices  for  aeroplanes.  This  decision  ap- 
parently means  that  the  company  will  absolutely  control  the 
aviation  field  and  that  none  of  the  builders  of  heavier-than- 
air  machines  can  build  machines  hereafter  without  a  license 
from  the  Wright  Co.  The  Wright  Co.  plans  to  collect  royalties 
amounting  to  $1000  for  each  machine,  taxing  each  machine 
about  twenty  per  cent  of  its  cost. 


BEARING  PRESSURES  DUE  TO  THE  ACTION 
OF  BEVEL  GEARS  UNDER  LOAD 

BY  RALPH  B.  FLANDERS' 

The  action  of  a  pair  of  bevel  gears  under  load  produces  a 
radial  pressure  on  the  bearings  due  to  the  tendency  of  the 
driver  to  climb  onto  the  driven  gear.  The  pressure  angle 
of  the  involute  teeth  also  produces  a  force  tending  to  push  the 
gears  out  of  engagement.  This  angular  thrust  may  be  re- 
solved into  a  radial  bearing  pressure  and  a  direct  end  thrust 
on  the  shaft.  The  amount  of  radial  bearing  prcs.suro  and 
end  thrust  due  to  a  given  load  on  a  given  gear  may  be  cal- 
culated by  rules  and  formulas  presented  herewith.  We  must 
have  the  following  data:  The  pitch  diameter,  with  width  of 
face,  and  the  edge  angle  of  the  gear,  which  is  the  same  as  the 
pitch  cone  angle.  These  dimensions  are  shown  in  Fig.  1.  It 
is  also  necessary  to  know  the  horsepower  and  revolutions  per 
minute,  or  the  torque  in  inch-pounds  to  which  the  gear  will 
be  subjected.  The  pressure  angle  of  the  teeth,  i.  <;.,  whether 
they  are  141/2  degree  standard  teeth,  or  whether  they  are  20 
degree  or  other  shape,  must  be  known.  It  makes  no  dif- 
ference whether  the  teeth  are  of  standard  length  or  of  the 
"stub  tooth"  variety. 

We  will  evidently  get  different  driving  pressures  on  the 
teeth,  depending  on  wlu  lh(  r  we  use  the  pitch  diameter  at  the 


1.     Gear    Dimensions    required    to 
determine    Radial    Pressure 
and    End   Thrust 


•Fif.   2.     Mean   Pitch    Diameter 

defined   for   Purposes   of 

Calculation 


large  end  or  at  the  small  end  of  the  teeth  for  cur  calculations. 
We  should  evidently  use  a  diameter  somewhere  between  to 
get  correct  results.  An  accurate  calculation  would  require 
consideration  of  the  elasticity  of  the  tooth,  which  would  be 
somewhat  complicated.  It  will  be  well  enough  to  locate  our 
mean  pitch  circle  at  one-third  the  width  of  face  from  the  large 
end  of  the  tooth.  The  diameter  thus  located,  as  shown  in 
Fig.  2,  may  be  considered  the  mean  pitch  diameter  for  the 
purposes  of  this  calculation.  This  mean  pitch  diameter  may 
be  obtained  either  by  measuring  an  accurate  drawing  or  by 
the  following  calculation: 

Rule  1.  To  find  the  mean  pitch  diameter  vtuUiply  t no- 
thirds  the  width  of  face  by  the  si»ic  of  the  edge  angle,  and 
subtract  the  product  from  the  pitch  diameter. 

Rule  2.  To  find  the  tangential  tooth  pressure  (which  equals 
the  direct  radial  pressure  on  the  bearing)  divide  the  torque  in 
inch-pounds  by  one-half  the  mean  pitch  diameter. 

Rule  3.  The  result  obtained  by  Rule  2  can  also  be  obtained 
by  multiplying  the  horsepoicer  transmitted  by  12i),050,  and 
dividing  by  the  product  of  the  revolutions  per  minute  and  the 
mean  pitch  diameter. 

The  next  step  is  to  find  the  thrust,  due  to  the  tooth  pressure 
and  the  angularity  of  the  gear,  in  the  direction  x-x  in  Fig.  3. 
This  may  be  done  by  the  regular  parallelogram  of  forces  or  by 
calculation  as  follows: 

Rule  4.  To  find  the  angular  thrust  of  the  gear,  multiply 
the  tangential  tooth  pressure  by  the  tangent  of  the  pressure 
angle  of  the  tooth.  (Note:  For  a  14i^-degree  tooth  the 
tangent  is  0.2586;  for  15  degrees,  0.2680;  for  20  degrees, 
0.3640;  for  22^  degrees  0.4142.) 

•  Address:      .Tones   &    Lani^^on    Machine    Co.,    SpringHcId,    Vt. 
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Tills  uiiKular  llinist,  a.s  sliouii  in  I'Mk.  ;!,  may  bo  resolvud 
Into  two  coinpoiii'iits:  one,  tho  direct  thrust  on  tho  shaft 
(which  may  bo  takon  care  of  by  a  thrust  boarliig) ;  and  the 
other,  an  additional  radial  pr(>ssuro  on  the  bearing.  These 
quantities  may  be  derived  by  the  paralleloKrani  of  forces  or 
by  tlie  following  calculation: 

Uui.t;  5.  To  find  the  (lirni  ihiitsi  on  tin'  .shuft,  viiilliiilii 
the  annular  thrust  bii  thr  siin-  of  thr  cilin'  iiniilr. 

Rule  6.  To  find  the  iidilitional  t)ciiriiiii  iircssurc  due  to  the 
annular  thrust,  viultiiilii  the  amjular  thrust  bii  the  eosinc  of 
the  edge  angle. 

It  Is  evident  from  Fig.  4  tliat  the  bearing  pressure  due  to 
the  angularity  of  the  teeth  is  at  right  angles  to  that  due  to 
the    tangential    tooth    pressure    carrying    the    load.      The    re- 


PRESSURE  ANGLE  OF  TOOTH 


GULAR  THRUST  OF  GEAR=T„f«<^  1 

IZll^l 


DIRECT  THRUST  ON  SHAFT  =3T,f 


Tig.    3.     Dete 


nination    of    Direct    Thrust    and    Additional 
Radial   Bearing    Pressure 


(1) 

(2) 


sultant  total  pressure  on  the  bearings  may  be  obtained  by  the 
parallelogram  of  forces  or  by  calculation  as  follows: 

Rule  7.     To  find  the  total  radial  pressure  on  the  bearings, 
add  the  squares  of  the  tangential  tooth  pressure  and  the  ad- 
ditional  radial    thrust    on    the    bearing    due    to    the    angular 
thrust,  and  extract  the  square  root. 
The   foregoing  rules  may  be  expressed  in  the   formulas: 
Dm  =  D  —  2/3  f  X  sin  a 
2Jlf 

Pr  =  

D,n 

126,050// 

Pr  =  (3) 

RD,„ 

7'a  =  PrXtan;3  (4) 

ra=  r.i  X  sin  a  (5) 

Pt  =  Tn  X  cos  a  (6) 

P„=    V    Pr'  +  Pt'  (7) 

in  which 

D  =  pitch  diameter; 
F  =  width  of  face; 

a  =  edge  angle   (same  as  pitch  cone  angle); 
Dm  =  mean  pitch  diameter; 

M  =  torque  or  turning  moment  in  inch-pounds; 
H  =  horsepower  transmitted ; 
R  =  revolutions  per  minute; 

Pr  =  radial  bearing  pressure  =  tangential  tooth   pressure; 
(3  =  pressure  angle  of  involute  tooth; 
Ta  =  angular  thrust  of  gears; 

T,i  =  direct  thrust  on  shaft  due  to  angular  thrust  of  gears; 
Pt  =  additional  radial  pressure  on  bearings  due  to  angular 

thrust; 
Pi,  =  total  radial  pressure  on  bearings. 

As  an  example,  take  the  case  of  the  gear  shown  in  Pigs. 
3  and  4,  whose  dimensions  are  as  follows:  pitch  diameter  = 
Cinches;  face  =  1%  inch;  edge  angle  =  63  degrees  26  minutes; 
horsepower  =  19    or    torque  =   1.500    inch-pounds;    pressure 


angle  of  tooth  =  20  degrees.  The  radial  pressure  and  thrust 
on  111!'  Ix'aring  are  found  by  calculation  from  the  abovo  rules 
and  fDrniulas,  as  shown  bcjlow.  Graphical  calculations  giving 
the  same  results  by  lln;  parallelogram  of  forces  are  indicated 
in  Figs.  3  and  4. 

D,„  =  6  —  %  X  0.8940  --^  5.;i30   Inches.  (1) 

3000 

I'v  = =  562  pounds.  (2) 

5.33 

126,050  X  19 

/'r —  560  pounds  (approximately).       (3) 

800  X  5.33 

'/'„  =  560  X  0.3640  =  204  pounds.  (4) 

T,i  =  204  X  0.8940  =  182    pounds.  (5) 

P,  =  204  X  0.4470  =  91  pounds.  (6) 

1\  =  V  560"  +  9P  =  567    pounds.  (7) 

It  will  be  seen  from  calculation  No.  7  that  the  pressure 
angle  of  the  tooth  has  a  practically  negligible  effect  in  in- 
creasing the  radial  bearing  pressure.  In  the  case  of  spur 
gears,  this  effect  is  so  small  that  the  angular  pressure  need 
not  be  reckoned  with;  and  in  bevel  gears  the  effect  is  even 
smaller,  since  a  good  share  of  the  angular  pressure  is  trans- 
mitted into  thrust.  It  is,  therefore,  not  necessary  in  practice 
to  carry  the  calculations  beyond  the  fifth  rule  or  formula.  The 
total  radial  bearing  pressure  thus  found  is,  of  course,  dis- 
tributed between  the  bearings  of  the  shaft,  usually  two  in 
number,  in  accordance  with  the  principle  of  moments  (see 
Maciiinehy's  Handbook,  pages  338  and  339).  The  pressure 
on  each  bearing  resulting  from  the  gear  action,  as  previously 
calculated,  must  be  combined  by  the  parallelogram  of  forces 
in  the  same  way  as  shown  in  Fig.  4  with  any  other  pressures 
arising  in  these  bearings  from  other  gears,  belts,  pulleys, 
brakes,  or  similar  loads  on  the  same  shaft. 
*     *     * 

The  first  mention  of  platinum  by  name  was  made  by  An- 
tonio de  UUoa  in  1748.  The  great  Ural  fields  of  platinum 
were  discovered  in  1803  and  then  platinum  became  recog- 
nized as  a  metal  of  interest  and  use.  Since  then  the  interest 
and  use  have  been  increased  by  leaps  and  bounds  so  that 
within  the  last  five  years  the  price  has  increased  from  $20  to 
$46  per  ounce.  The  United  States  now  Imports  $4,000,000  or 
$5,000,000   worth   a   year.     Platinum    is    an   extremely    useful 


Fig.    4.     Betermination    of    Total   Kadial    Pressure    on   Bearing 

metal  in  the  arts  and  chemists  would  be  helpless  without  it. 
Liebig  said,  not  many  years  ago,  that  without  platinum  the 
composition  of  most  minerals  would  have  remained  unknown 
because  the  acids  that  will  dissolve  the  minerals  will  also 
dissolve  glass  or  porcelain  and  the  heat  required  would  melt 
gold  or  silver.  Platinum  is  melted  in  a  lime  crucible,  using 
an  oxy-hydrogen  blow-pipe.  Its  specific  gravity  varies.  The 
higher  the  specific  gravity,  the  more  lasting  the  polish. 
Ordinary  re-melted  platinum  has  a  specific  gravity  of  about 
20.3  and  a  cubic  inch  weighs  0.72  pound,  but  the  best  plati- 
num has  a  density  of  22.669  and  the  weight  of  a  cubic  inch 
is  0.798  or  approximately  four-fifths  of  a  pound.  Platinum 
is  hardened  with  iridium,  but  as  iridium  costs  nearly  double 
as  much  as  platinum,  or  $85  per  ounce,  it  is  used  sparingly. 
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MACHINES.  DIES.  TOOLS  AND  METHODS  USED  BY  THE  FRANKFORD  ARSENAL 

BY   DOUGLAS  T.  HAMILTONt 


The  methods  used  In  the  manufacture  of  Spitzer  bullets 
3r  0.30  caliber  cartridges  are  of  an  unusually  interesting 
ature.  The  point  of  the  bullet  must  be  absolutely  con- 
entric  with  the  body  if  good  results  are  to  be  obtained.  If 
lie  point  is  slightly  eccentric,  the  bullet  is  erratic  in  its 
ight  and  cannot  be  depended  upon  to  shoot  accurately.  It 
I  therefore  not  only  necessary  to  exercise  the  greatest  care 
1  the  final  operations  on  the  bullet,  but  the  same  exactness 
nd  careful  attention  must  be  followed  from  the  initial  opera- 
on  through  to  the  finished  product.  The  cup,  In  fact,  has 
)  be  started  just  right.  The  walls  must  be  of  equal  thick- 
ess  and  drawn  straight,  as  any  difference  in  the  length  of 
le  cup  means,  as  a  rule,  a  variation  in  the  thickness  of  the 
■all.  This  variation  in  the  thickness  of  the  wall  will  be 
pparcnt  in  the;  finished  jacket  and  is  somewhat  exaggerated 
1  each  successive  operation,  so  that  the  care  that  must  bo 


type  shown  in  Pig.  2.  This  machine  carries  two  punches  and 
two  dies  as  Illustrated.  The  punches  are  carried  in  a  head 
operated  by  a  crankshaft,  and  the  feeding  mechanism  Is  actu- 
ated by  a  cam,  receiving  power  from  the  crankshaft  through 
a  pair  of  bevel  gears  and  the  vertical  shaft  shown.  The 
cups  are  placed  in  a  hopper  located  at  the  top  of  the  ma- 
chine in  which  a  wheel  carrying  pins  rotat<'S.  These  pins 
pick  up  the  cups  and  carry  them  to  a  receiving  chute,  from 
which  they  pass  down  through  brass  tubes  made  from  close- 
wound  brass  springs,  which  carry  the  cups  down  to  the 
feeding  mechanism  of  the  machine.  The  feeding  mechanism 
consists  of  a  slide  in  which  fingers  are  held  that  grip  the 
cups  and  carry  them  forward  to  the  punches,  which  as  the 
ram  descends  force  the  cups  out  of  the  fingers  and  through 
the  redrawing  dies.  There  are  three  redrawing  operations 
on  the  nickel  jacket  case  as  shown  by  .4,  It  and  ('  in  Fig.  2; 


Fir.   !•     Blanking,  cupping  and  drawing  the  Nickel  Case  for  S 
Bullets  at  the  Rate  of  470  per  Minute,  using  Five 
Combination   Punches   and   Dies 

cercised  in  drawing  makes  this  work  rather  unusual  in  its 
laracter. 

Making  Cups  for  Spitzer  Bullets 

The  cups  from  which  Spitzer  bullet  jackets  are  made  are 
reduced  from  stock  composed  of  85  per  cent  copper  and 
)  per  cent  nickel.  This  material  is  purchased  in  sheet  form 
nd  comes  in  rolls  about  12  or  14  inches  in  diameter.  In 
peration,  the  roll  is  held  on  a  stand,  as  was  described  in 
jnnection  with  the  making  of  the  brass  cartridge  case  in 
le  March  number,  and  is  fed  into  a  double-action  press, 
rheu  making  the  cups  for  the  Spitzer  bullet,  five  combination 
unches  and  dies,  as  shown  in  Fig.  1,  are  used.  These  are 
f  the  same  shape  and  type  as  those  shown  in  Fig.  10  of 
le  article  referred  to,  and  the  press  is  operated  at  a  speed 
I  ninety-four  revolutions  per  minute,  giving  a  production 
f  470  cups  in  this  time.  In  addition  to  blanking  out  and 
jpping,  this  machine  also  performs  the  first  drawing  opera- 
on  on  the  nickel  cup.  Before  any  further  operations  are 
crformed,  the  cups  are  annealed,  washed  and  dried  and  are 
len  ready  for  the  redrawing  operation. 

Redrawing:  Nickel  Jacket  Cases  lor  Spitzer  Bullets 

The  redrawing  operations  on  the  nickel  jacket  cases  for 
pitzer  bullets  are  accomplished   in  a  drawing  press  of  the 


•  Kor    aOilitlonal     infornmtlon     on     cnrtrldge    making,     soi'     '■DrnwInK    Trirf. 
ago   Cafos"    In    the    March,    1014,    number   of   Maculneiiv    iind    articles    there 
ferred   to. 
t  Associate   Editor   of    M.icniSERV. 


litzer  Fig.   2.     Typo   of  Drawing  Press  used   for  redrawing 

Nickel  Jacket   Cases   for   Spitzer    Bulkts 
using   Two   Punches   and   Dies 

this  illustration  also  presents  the  three  redrawing  punches 
and  dies  used.  The  redrawing  operations  are  accomplished 
in  a  press  of  the  type  shown  in  Fig.  2,  which  operates  at 
112  strokes  per  minute  and  turns  out  224  cups  in  this  time. 
Making:  Lead  Fillings  or  Slui^s  for  Spitzer  Bullets 

The  lead  fillings  or  slugs  for  Spitzer  bullets  are  made  from 
wire  which  is  produced  in  the  hydraulic  press  shown  in 
Fig.  4.  This  lead  wire  is  made  from  large  billets  of  a  com- 
position metal  consisting  of  30  parts  lead  and  1  part  tin. 
A  group  of  these  billets  just  as  they  come  from  the  mold 
may  be  seen  in  the  foreground  of  the  illustration.  These  are 
cast  in  an  iron  mold  and  are  4','i  inches  in  diameter  by  13% 
inches  long.  The  machine  in  which  the  billets  are  placed  Is 
operated  on  the  hydraulic  principle,  water  being  used  as  a 
medium  for  obtaining  the  desired  pressure,  and  Is  capable 
of  exerting  a  pressure  of  1000  tons  per  sciuaro  Inch. 

In  operating  this  machine  the  lead  billet  is  placed  on  the 
stand  A,  and  as  the  plunger  of  the  machine  ascends  after 
forcing  out  the  metal,  this  stand  also  rises  until  the  billet 
comes  almost  level  with  the  chute  li.  The  operator  th(  n  dls- 
aligns  the  plunger,  as  will  be  described  later,  dumps  the  lead 
billet  off  the  chute,  dropping  It  down  into  the  die  of  the 
machine,  aligns  the  plunger,  starts  up  the  machine,  and  as 
the  plunger  again  descends,  it  forces  the  metal  out  through 
sizing  dies.  The  metal,  in  passing  out  from  the  large  die 
or  billet  container  of  the  machine,  passes  through  sizing  dies 
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w  liii'h  liirin  till'  wirr  lo  llic  eorri'itl  diunu'trr,  in  llils  ciiHC, 
0.;!80  inch.  When  tlio  inacliiiic  flTHt  starts  to  Un-cv  tlu;  lead 
wire  out,  tlic  gag(>  iiiilicatcs  a  pressure  ol'  (!00  tons,  which 
gradually  drops  down  to  ,'').'iO  tons  as  the  nulal  hef;iiis  to  licat 
up  and  Ixeonie  sol'ter. 

As  the  l(ii(l  wire  is  sciuirtecl  out  ol'  tlu;  dh^s,  it  passes  over 
a  roll  (■  and  thence  through  a  box  I)  filled  with  constantly 
running    water.      This   serves    to    cool    the    wire    and    harden 


0 
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Fig.   3.     Sequence   of   Three  Drawing   Operations   for   Nickel   Jacket 
Case   for  Spitzer  Bullets;   also  Dies   and  Punches  used 

it  to  some  extent.  From  the  box  of  water  the  wire  passes 
over  another  roll  and  up  through  an  adjustable  mechanism 
which  is  used  for  winding  the  wire  on  the  spool  E.  Tlie 
meclianism  for  locating  the  wire  on  tlie  spool  is  controlled 
by  a  double-pitch  worm  cut  right-  and  left-hand  wliich  guides 
the  arm  of  the  feeding  or  winding  attachment.  As  the  wire 
in  being  wound  up  travels  over  to  one  side  of  the  spool,  the 


en  ase  thi'  anionnt  of  puneli  travel  that  would  otlierwise  be 
necessary,  and  allows  the  machine  to  be  operated  much  more 
(luickly.  Th('  mechanism  for  dlsallgning  the  punch  is  of 
VI  ry  sini))le  construction,  but  is  fool-proof.  The  plunger  G 
is  tin-own  out  of  line  by  operating  the  handle  //  and  la 
brought  back  into  line  by  operating  the  handle  /.  By  look- 
ing cart'fully  at  this  illustration,  It  will  be  seen  that  handle  / 
is  connected  with  the  mechanism  operating  the  valve  of  the 
hydraulic  pump,  and  hence  it  is  impossible 
lo  start  the  plunger  on  its  downward  stroke 
until  it  is  in  perfect  alignment  with  the  die. 
This  attachment  prevents  any  accident  which 
might  happen  should  the  operator  fail  to 
align  the  puncli  accurately  with  the  die  and 
then  start  the  machine. 

Swae-ing:  Lead  Slugrs  for  Spitzer  Bullets 
The  lead  wire  produced   in   the  liydraulic 
machine  shown  in  Fig.  4,  after  it  has  been 
wound  on  the  spool,  is  taken  to  the  swaging 
machine   shown   in   Fig.    5,   the   spool   being 
placed  on  a  stand  as  illustrated  at  A.     The 
wire  passes  from  this  roll  down  over  a  num- 
ber of  other  small  guiding  rolls  and  is  forced 
up  by  a  feeding  device  located  under  the  ma- 
chine.    Tliis  feeding  device  lifts  the  wire  at 
each  stroke  an  amount  sufficient  to  produce 
two   slugs.     The   machine   is  provided  with 
two  dials  B  and  C,  one  over  the  otlier.    The 
dies  in  these  dials  are  not  used  for  forming 
the  slugs,  of  course,  but  merely  act  as  feeding,  or  in   other 
words,   carrying  members.      One   die   in   each   of   the   dials  B 
and  C  is  successively  in  perfect  alignment  witli  the  correspond- 
ing   one    in    the    otlier    dial    when    the    machine    is    indexing 
properly.     The  top  dial,  which  is  geared  to  the  lower  one,  is 
one-half  the   size   and   carries   one-half  as   many   dies   as   the 
lower  one.     The  lower  dial  indexes  two  positions  for  one  in- 


Fig-.    4. 

direction  of  tlie  feeding  or  winding  arm  is  changed  by  a 
dog  which  throws  the  nut  into  tlie  groove  in  the  worm  run- 
ning in  the  opposite  direction.  The  worm  is  driven  by  gears 
from  the  pulley  F,  and  the  spool  is  driven  from  the  same 
pulley  through  a  friction  clutch. 

To  insert  the  lead  billet  in  the  central  die  of  the  machine 
it  is  necessary  to  throw  the  punch  out  of  line  with  the  die 
so   that  the  billet  can   enter.     This   is   done  in   order  to   de- 


Hydraulic    Press    for    making    Lead    Wire,    which   is   used    as    Filling   for   Spitzer   Bullets 

dex  of  the  upper  dial,  the  latter  serving  to  feed  each  second 
successive  hole  in  the  lower  dial. 

The  lower  dial,  which  makes  two  indexes  for  every  one 
made  by  the  upper  dial,  is  used  for  carrying  the  slugs  to 
the  various  punches  and  dies  that  are  used  for  forming  them 
to  the  proper  shape.  There  are  two  sets  of  punches  and 
dies;  the  first  two  punches  D  are  used  for  forming  the  slugs, 
the  second  punches  E  force  the  formed  slug  out  of  the  dies. 
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while  the  two  punches  F  are  used  as  a  means  of  safety.  The 
punch  (J  is  attached  to  the  knock-off  and  stops  the  machine 
should  the  wire  be  feeding  short.  The  last  punch  H  knocks 
out  any  scrap  that  may  remain  in  the  top  dial,  and  keeps 
the  dies  clear.  The  dies  held  in  the  lower  dial  are  used  in 
conjunction  with  bushings  in  the  machine  for  cutting  off  the 
wire  as  it  is  fed  up;  then  the  amount  of  wire  fed  at  each 
stroke  is  again  subdivided  by  the  dies  held  in  the  top  and 
lower  dial  that  work  against  each  other  as  they  rotate.  This 
machine  works  entirely  automatically  and  when  properly 
set  up  produces  slugs  at  a  rapid  rate. 

Flnish-formlngr  Spitzer  Bullets 
The  most  difficult  operation  in  the  production  of  Spitzer 
bullets  is  finish-forming  them,  which  consists  in  pointing  the 
nickel  case  and  making  the  point  absolutely  concentric  with 
the  body.  The  type  of  machine  used  for  this  purpose  is  shown 
in   FiK.   ti.   where  llu-  sr(|ueiice  of  operations  on  the  bullet  is 


riB- 


vaging    Press    used    for    making    Lead    Fillings    for 
Spitzer    Bullets 


clearly  shown  by  the  samples  on  the  dial.  This  machine  is 
of  the  ratchet  dial  feed  type.  The  nickel  cases  are  located 
in  bushings  held  in  the  dial  A  by  the  operator  and  are  carried 


which  are  carried  in  it  arc  forced  out  and  located  in  the  nickel 
case  in  the  lower  dial  by  means  of  punch  C  held  in  the  ram 
of  the  machine. 

Fig.  7  shows  the  sequence  of  operations  followed  in  the 
production  of  the  Spitzer  bullet,  and  also  the  dies,  punches 
and  knock-out  pins  used.  The  dies  in  this  case  have  been 
sectioned  so  that  their  shape  can  be  clearly  seen.  Fig.  8 
shows    diagrammatlcally    the    operations    performed    on    the 


**                         ^^^b                           ^^  .^  '  /:>t  i^^J^I 

Fig.    6. 


Machine    used    for    forming    the    Nickel    Cases    of    Spitze 
Bullets    and    assembling    the    Lead    Fillings    in    them 


Spitzer  bullet.  Here  the  relations  of  the  forming  punches 
and  knock-out  pins  to  the  dies  are  clearly  illustrated.  By 
referring  to  this  illustration,  the  sequence  of  operations  on 
the  Spitzer  bullet  will  be  clearly  understood.  At  A  the  shell 
is  partly  reduced  in  diameter  at  the  point.  At  B  the  point 
of  the  shell  is  still  further  reduced  and  the  rounding  of  the 
body  is  commenced.  At  C  this  operation  is  carried  still 
further,  while  at  D  the  case  is  completely  formed.  In  all 
the  operations  up  to  this  point,  the  shell  is  formed  to  the 
shape  shown  by  the  punch  and  die  working  in  conjunction 
with  each  other;  that  is  to  say,  the  punch  is  the  same  shape 
as  the  die,  but  is  smaller  in  diameter  an  amount  equal  to 
twice  the  thickness  of  the  walls  of  the  case.  At  D  the  punch 
is  relieved  and  only  fits  the  case'  at  the  lower  or  curved 
portion;  however,  it  follows  the  case  right  to  the  point  and 
is  used  in  connection  with  the  die  for  forming  the  point  con- 
centric with  the  body. 

At  E  the  lead   slug  is  inserted   in   the  nickel   jacket  case, 
and  it  will  be  noted  that  the  punch  cannot  pass  down   into 
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Fig.    7.     Illustration   showing   the   Type   of   Dies   and   Tools  used   in   the    Machine    shown   in   Fig.    6   for   making   Spitzer   Bullets 


around  by  this  medium.  The  slugs  which  are  held  in  a  hopper 
at  the  back  of  the  machine  are  fed  down  to  the  second  dial 
B,  through  a  close-wound  spring  tube.  Dial  B  is  indexed  in 
a  similar  manner  and  in  unison  with  dial  A  and  the  slugs 


the  shell,  but  merely  rests  on  top  of  the  lead  slug.  At  F 
the  operation  accomplished  is  known  as  "coning."  This  is 
one  of  the  most  important  operations,  as  it  is  intended  to 
make  the  point  of  the  bullet  perfectly  concentric  with   the 
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body.  The  (ili^  (i  which  is  used  for  this  piirijoso  only  forms 
the  extreme  point  of  the  bullet,  and  docs  not  bear  at  all  on 
the  curved  part  of  the  body.  These  pointing  dies  are  only 
allowed  0.002  Inch  float  In  the  holder  and  must  be  perfectly 


Is  an  operation  that  requires  some  skill.  The  puneli(>s  which 
are  held  in  the  ram  of  the  machine  nnist  bo  in  absolute 
allKument  with  the  dies.  The  pointing  dies  are  only  allowed 
0.002   inch   float  in  the  holders  In  which  they  are  retained 
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Fig.    8.     Diagrammatical  View  showing  the  Sequence  of   Operations  in    the    Production   of    Spitzer   Bullets,    and   how   the 
Various    Tools   act    in    Relation    to    each    other 


in  line  with  the  punches.  The  punches  and  dies  shown  from 
G  to  /  are  used  for  forming  the  base  of  the  bullet.  These 
operations  consist  in  turning  over  the  top  edge  of  the  nickel 


and  are  set  as  exact  as  it  is  possible  to  get  them.  After  the 
machine  has  been  set  up,  a  number  of  trial  bullets  are  run 
through;    these  are  then   taken   out  and   tested   in   a  special 


Tig,    9.     Typo    of    Tools    used    for    making    the   Dies   for   producing    Spitzer  Bullets,   these   Dies  being  used   in  the  Machine   shown    in    Fig.    6 

case  and  flattening  it  down  on  the  lead  slug — J  and  E  show  type   of   high-speed   lathe   in    which   the   bullet  is   held   true. 

the  condition   of  the   nickel   case  before   and   after  pointing.  When  put  under  this  test  the  point  of  the  bullet  must  run 

whereas  L  shows  the  lead  slug  and  M  the  finished  bullet.  perfectly   concentric   with   the   body   before   the   machine   can 

The   proper    setting   up   of   the    machine    shown    in    Fig.    6  be  started  on  a  "run."     This  test  of  the  bullet  is  also  made 
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from  time  to  time  so  tliat  any  variation  in  tlic  setting  of  the 
dies  will  be  detected  before  many  scrap  bullets  have  been 
run  through.  The  making  of  the  dies  for  bullets  of  the 
Spitzcr  type  is  considered  by  cartridge  makers  to  be  one 
of  the  most  difhcult  propositions  in  cartridge  making.  It 
requires  the  most  excellent  tool  work  and  also  special  care 
in  using  the  tool.s,  setting  them  up  in  the  machine  and 
keeping  the  machine  in  absolute  alignment  and  perfect 
running  order. 

CanneliiriuK'  and  Sizintr  Spitzer  Bullets 
In  order  to  provide  a  means  for  holding  the  Spitzer  bullet 
in    its   proper   position    in    the   cartridge    case,    the    bullet   is 
provided   with   a    knurled   groove   around   its   periphery    near 


Fig.   10.     Combination  Blanking  Punches  and  Dies  used  for  making 
the  Nickel  Jacket   Cups  and   Tools   used   for  making   the  Die 

the  base.  This  operation  is  known  as  canneluring,  and  is 
accomplished  in  the  machine  shown  in  Fig.  12.  The  bullets 
are  dumped  into  the  hopper  A  from  wliich  they  are  conveyed 
by  means  of  a  tapered  conveyor  screw  B.  Conveyor  B  is 
rotated  by  means  of  a  belt  C  running  over  the  pulleys  illus- 
trated. The  conveyor  carries  the  bullets  up  to  the  entrance 
of  the  chute  D  which  is  a  close-wound  spring,  connected  with 
the  small  hopper  forming  an  auxiliary  to  the  six-hole  turret 
/;  located  above  the  canneluring  dial  F.  Turret  E  in  which 
the  bullets  are  dropped  rotates  and  carries  the  bullets  around 
so  that  they  can  be  inserted  in  the  dial  F  by  means  of 
punches.     Dial  F  is  also  rotated  and  carries  the  bullets  past 


Fig.    11.     Making    the   Pointing   Die    for   a   Spitzer   Bullet    in    a 
Hand    Screw    Machine 

a  knurling  segment,  which  produces  the  small  groove  in  the 
circumference.  As  the  bullets  are  cannelured  they  are  forced 
out  of  the  top  dial  F,  pass  down  through  a  tube  and  are 
located  in  the  lower  dial  G.  This  lower  dial  carries  the 
sizing  dies,  which  resize  the  bullets,  this  operation  being 
necessary  owing  to  the  slight  distortion  produced  during  the 
canneluring  operation.  The  punches  for  forcing  the  bullets 
through  the  dies  held  in  dial  G  are  carried  in  the  slide  H 
which  is  operated  by  crankshafts  /.     The  dial   G  is  rotated 


by  a  ratchet  mechanism  receiving  power  from  a  fulcrumed 
lever  J  which  carries  a  roll  working  in  and  receiving  motion 
from  a  groove  in  cam  K. 

Making-  Combination  Blanklni^,  CupplnK^  and  Drawlnif 
Dlea  for  Spitzer  BuUetu 

The  type  of  tools  used  for  making  combination  blanking, 
cupping  and  drawing  dies  for  Spitzer  bullets  is  shown  in 
Fig.  10.  These  tools  are  of  a  similar  type  to  those  illus- 
trated in  a  former  article.  Here  C  is  the  combination  blank- 
ing, cupping  and  drawing  die,  E  the  blanking  punch,  and  D 
the  combination  cupping  and  drawing  punch,  while  A  and  Ji 
are  the  roughing  and  the  finishing  reamers,  respectively,  for 
the  die.  The  information  given  in  regard  to  the  dies  for 
making  the  brass  case  also  applies  to  these  dies. 

Toola  used  for  Maklnk'  PclntinB-  Dies  for  Spitzer  Bullets 

Fig.  11  shows  how  the  pointing  dies  for  Spitzer  bullets  are 
made.  Sanderson  hammered  steel  is  used  for  making  these 
dies  because  of  its  "shock  resistance"  and  also  the  great 
hardness  that  can  be  obtained  without  danger  of  cracking  or 
breaking.  The  operations  in  the  making  of  this  die  which 
are  shown  at  D,  Figs.  7  and  8,  are  as  follows:  Drill  large 
portion  of  hole;  drill  small  portion  of  hole  with  a  No.  68 
drill,    and    insert   roughing   and    finishing    pointing    reamers. 


Fig.    12.     Machine    used    for    canneluring    Spitzer    Biillfi';;    niso 
for    sizing    them 

The  making  of  this  die  represents  an  excellent  example  of 
tool  work,  as  the  holes  must  be  in  absolute  alignment  with 
each  other,  and  the  entire  curved  portion  of  the  hole  perfectly 
concentric  throughout. 

Fig.  9  shows  all  the  reamers  that  are  used  for  making 
the  pointing  dies  shown  in  Figs.  7  and  8.  The  names  of 
these  are  as  follows:  A  is  the  reamer  for  the  first  die: 
B  is  the  first  and  second  operation  stem  reamer;  C  is 
the  reamer  for  the  first  and  second  die  shown  at  A  and  B  in 
Fig.  7;  I>  is  the  second  operation  die  reamer;  E  is  the  second 
operation  stem  reamer;  /'  is  the  third  operation  die  reamer; 
G  is  the  reamer  for  the  small  hole  in  the  third  operation  die; 
H  is  the  first  pointing  die  reamer;  I  is  the  countersink  for  the 
mouth  of  the  pointing  die;  J  is  the  pointing  die  finishing 
reamer;  K  is  the  "slug  die"  reamer;  L  is  the  slug  die  stem 
reamer;  M  is  the  coning  die  stem  reamer;  N  is  the  coning  die 
reamer;  O  is  the  hump  die  reamer;  P  is  the  hump  and  base 
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btiMii  rciiiiici-;  (J  is  tlio  base  (lie  ri'iiincr;  iiiul  i:  Is  llic  l)iisc  dii' 
stem  rcaiiuT.  It  will  be  noticed  by  referring  to  this  llluslra- 
tlon  that  praetieully  all  the  reamers  ure  of  the  "spoon"  variety. 
This  type  presents  only  one  cuttlnR  edge  to  the  work,  bill 
is  easily  made  and  can  be  gaged  with  less  difflculty  than  a 
Anted  rennier.  It  is  also  readily  sharpened,  being  stoned 
only  on  the  top  Hat  faee. 

COMBINATION  HEAT-TREATING  FURNACE 

IIY    Al.I.OY 

The  company  by  whieh  the  writer  is  employed  went  to  con- 
Biderable  trouble  in  looking  over  standard  types  of  heat- 
treating  furnaees  in  the  hope  of  finding  an  equipment  which 
would  meet  existing  requirements.  We  were  badly  in  need 
of  space,  and  as  the  range  of  our  work  to  be  heat-treated  is 
quite  extensive  it  appeared  that  two  furnaces  were  really 
necessary.  At  the  same  time,  we  were  trying  to  find  one 
furnace  wiiich  would  meet  all  requirements.  The  con- 
ditions will  be  better  understood  when  it  is  known  that  the 
range  of  work  to  be  handled  includes  milling  cutters  G% 
inches  in  diameter  by  IVi  inch  face  width  and  arbors  ;;o 
inches  in  length  as  well  as  the  general  small  jobbing  work 
usually  encountered  in  repair  shops.  The  cutters  to  be  hard- 
ened are  of  highspeed  steel,  while  the  arbors  are  to  be 
carbonized. 

We  considered  the  case  from  various  angles.  It  appeared 
possible  to  meet  the  requirements  with  two  standard  fur- 
naces, using  a  casehardening  furnace  for  pre-heating  the 
high-speed  steel  cutters,  and  having  a  second  furnace  for  the 
high  temperatures  required  for  hardening.  We  also  con- 
sidered the  possibility  of  saving  space  by  eliminating  the 
pre-heating  process  and  using  a  single  furnace  for  all  the 
work.  Allowing  for  the  use  of  carbonizing  boxes,  it  would 
require  a  furnace  40  inches  long  to  handle  the  arbors,  and 
it  soon  became  evident  that  this  idea  was  useless  because  of 
the  excessive  cost  of  fuel  when  treating  small  work  and  of 
maintaining  a  furnace  of  this  size  under  the  wear  and  tear 
of   the  high   temperatures   for  hardening  high-speed  steels. 

Interviews  with  furnace  men  were  far  from  encouraging. 
They  all  derided  the  idea  of  getting  one  furnace  that  would 
handle  our  range  of  work,  and  ridiculed  any  suggestion  about 
making  a  special  furnace  for  the  purpose.  As  it  became 
evident  that  we  could  not  buy  a  suitable  furnace,  the  writer 
finally  set  out  to  build  one  to  meet  the  requirements  of  the 
special  work  to  be  heat-treated.  The  furnace  finally  pro- 
duced is  shown  in  the  accompanying  illustration,  from  which 
it  will  be  seen  that  there  are  two  compartments  separated  by 
a  partition  2  inches  thick.  When  this  partition  is  lowered 
there  are  two  independent  furnaces,  one  of  which  is  13  inches 
long  and  the  other  25  inches  long.  The  small  compartment 
is  provided  with  extra  burners  to  give  the  high  tempera- 
ture required  for  hardening  high-speed  steel.  There  are  also 
six  burners— three  on  each  side  of  the  furnace— each  of  which 
has  an  independent  valve  so  that  each  burner  can  be  regu- 
lated irrespective  of  the  other  five.  To  obtain  an  even  tem- 
perature all  through  the  furnace,  all  of  the  valves  are  thrown 
wide  open,  and  the  regulating  is  done  by  the  main  gas  and 
air  valves.  When  the  larger  compartment  is  not  in  use,  the 
four  valves  for  heating  this  compartment  are  shut.  The  air 
and  gas  are  mixed  before  entering  the  main  pipe  which  leads 
to  the  burners,  and  in  this  way  an  even  mixture  can  be 
obtained. 

It  will  be  seen  that  there  is  a  door  at  each  end  of  the  fur- 
nace so  that  the  two  compartments  may  be  used  independ- 
ently; this  does  away  with  the  necessity  for  raising  the  par- 
titions except  when  it  is  desired  to  move  work  from  one 
compartment  to  the  other  or  to  handle  work  which  requires 
the  entire  size  of  the  furnace.  The  doors  and  partitions  are 
raised  and  lowered  by  means  of  cables  which  connect  with 
counterweights.  This  type  of  door  has  been  criticised  by 
some  people  because  in  the  event  of  an  explosion  there  is  no 
outlet  for  the  pressure.  With  a  hinged  door,  the  pressure 
resulting  from  an  explosion  will  blow  the  door  open,  thus 
allowing  the  pressure  to  expend  itself.  In  the  present  case, 
however,  the  correct  mixture  of  gas  and  air  is  insured  before 


the  doors  arc  lowered.  Bo  far,  no  trouble  has  been  experi- 
enced, and  it  may  be  mentioned  in  favor  of  this  type  of  door 
Ihat  it  Is  found  extremely  useful  when  It  Is  required  to  heat- 
treat  the  ends  of  pieces  that  are  too  long  to  go  Into  the  fur- 
nace. In  such  a  case,  the  work  is  pushed  into  the  furnace 
and  the  door  lowered  on  It.  This  keeps  free  air  away  from 
the  heated  part  of  the  work  and  does  away  with  the  danger 
of  damage  from  oxidation. 

A  hinged  iron  leaf  is  provided  at  each  end  of  the  furnace 
which  can  be  swung  out  of  the  way  when  it  is  not  re{inired. 
Wlien  the  leaf  is  in  position  it  comes  flush  with  the  top 
of  the  bed  of  the  furnace.  When  removing  the  work  from  the 
furnace  these  leaves  are  found  very  helpful,  particularly 
when  heavy  carbonizing  boxes  are  being  handled.  The  box 
can  be  dragged  out  of  the  furnace  onto  the  leaf,  where  It  is 
more  convenient  to  obtain  a  good  grip  on  it.  Men  who  have 
experienced  trouble  in  getting  hold  of  work  while  it  is  still 
in  the  furnace  will  readily  appreciate  the  value  of  this  at- 
tachment. The  bed  of  the  furnace  is  made  in  three  equal 
sections  and  we  usually  keep  two  or  three  extra  sections  in 
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stock.  The  small  compartment  is  used  for  work  requiring  ex- 
tremely high  temperatures,  and  this  end  is  also  used  for  a 
variety  of  odd  jobs.  As  a  natural  result,  the  bed  at  this  end 
of  the  furnace  gives  way  before  the  opposite  end  is  worn 
out.  The  worn  bed  can  be  easily  taken  out  and  replaced 
whenever  necessary. 

The  end  view  of  the  furnace  shows  the  positions  of  the 
extra  burners  for  heating  the  small  compartment.  The  hori- 
zontal burner  on  each  side  is  one  of  the  six  regular  ones 
which  heat  the  furnace.  The  inclined  burners  are  the  two 
extra  ones  which  are  used  to  raise  the  temperature  of  this 
compartment  sufficiently  for  hardening  high-speed  steel. 
These  extra  burners  throw  their  heat  above  the  bed  at  such 
an  angle  that  the  flame  does  not  strike  the  work,  but 
strikes  the  top  of  the  furnace,  from  which  it  is  deflected  in  a 
way  to  give  the  best  possible  results.  In  handling  the  large 
high-speed  steel  cutters  referred  to  in  a  previous  paragraph, 
the  work  is  laid  in  the  large  compartment  and  uniformly  pre- 
heated to  a  temperature  of  about  1800  degrees  F.  The  par- 
tition is  then  raised  and  the  cutters  drawn  through  to  the 
small  compartment,  in  which  the  temperature  of  the  work  is 
quickly  raised  to  2200  degrees  F.  The  work  is  then  taken 
out  and  plunged  into  an  agitated  oil  bath.  From  the  pre- 
heating to  the  final  compartment,  the  work  does  not  come  in 
contact  with  the  air,  so  that  there  is  no  possibility  of  dam- 
age from  oxidation.  For  small  work,  it  has  been  found  very 
handy  to  use  two  sizes  of  boxes  for  carbonizing,  one  9^^ 
inches  round  and  the  other  12  by  9  inches.  For  a  small  odd 
job,  one  of  the  boxes  will  go  into  the  small  end  of  the  fur- 
nace. When  there  is  enough  small  work  to  fill  two  boxes,  the 
large  end  is  used. 
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Most  engineers,  designers  and  mechanics  will  find  it  of 
great  practical  advantage  to  know  something  about  patents 
and  the  elements  of  patent  law.  Such  men  are  engaged  in 
all  sorts  of  industries  and  simply  cannot  afford  not  to  know 
something  about  these  subjects,  because  our  factories  are 
making  patented  articles  on  patented  machines  to  a  great 
extent,  and  the  men  working  in  or  for  those  factories  are 
trying  to  increase  production  or  get  more  business,  or  at  least 
to  make  sure  to  keep  their  own  jobs  and  get  better  ones, 
perhaps. 

Now,  as  a  designer  or  experimenter,  you  may  make  some- 
thing new,  and  the  question  will  come  up  whether  you  or 
the  company  you  work  for  ought  to  try  to  protect  it  by  a 
patent.  Or  it  may  be  found  that  a  competitor  has  patents 
covering  his  articles,  or  makes  the  same  thing  you  do  more 
cheaply  or  better  through  the  use  of  a  patented  process;  and 
in  either  case  it  may  be  up  to  you  to  improve  your  own 
product  or  process  to  compete  successfully.  You  will  have  to 
consider  how  to  get  around  his  patent  and,  if  possible,  make 
something  better  or  at  least  different  from  his,  with  good 
talking  points  of  its  own  to  help  the  sales  force.  Maybe 
what  you  do  will  amount  to  invention  and  deserve  patenting. 
You  may  be  called  on  as  the  engineer  or  executive  of  a  plant 
to  determine  the  value  of  a  patent  which  someone  wishes  to 
sell  you,  or  give  you  a  license  under;  or  you  may  have  to 
appraise  the  assets  of  a  company,  w'hich  are  made  up  in  part 
of  good  will,  patent  rights,  and  the  like.  Possibly  you  may 
have  an  opportunity  to  act  as  an  expert  witness  in  a  patent 
infringement  suit.  In  all  of  these  relations  you  will  probably 
have  the  aid  of  a  patent  lawyer,  but  nevertheless  a  clear  gen- 
eral understanding  of  the  subject  should  be  of  considerable 
value. 

The  making  of  inventions  and  the  American  patent  system, 
which  has  encouraged  inventing  more  than  that  of  any  other 
country,  have  been  tremendous  factors  in  our  industrial  suc- 
cess. Patented  improvements  are  constantly  making  many 
things  better  and  cheaper.  For  example,  the  price  of  sulphuric 
acid  is  about  fifteen  times  less  than  it  was  in  1807,  and 
about  one-half  of  what  it  was  in  1870.  And  there  would  not 
be  many  inventions  if  patents  were  not  granted,  since  few 
people  work  hard  on  new  things  except  when  they  are  stimu- 
lated by  the  hope  of  substantial  reward.  Under  our  present 
system,  Americans  are  always  willing  to  try  out  new  ideas, 
to  see  if  they  will  work.  That  reminds  mo  of  the  small  boy 
•who  had  the  investigating  spirit.  He  came  home  from  Sun- 
day school  and  went  right  upstairs,  and  presently  his  mother 
heard  an  awful  splashing.  So  she  went  up,  and  there  he  was 
standing  in  the  bath  tub  with  all  his  clothes  on,  and  water 
all  over  the  floor.  "For  goodness  sake,  Willie,  what  are  you 
•doing?"  she  said.  "Why,  mother,"  he  replied,  "they  told  us 
in  Sunday  school  about  the  Lord  walking  on  the  water,  and 
take  it  from  me,  it's  some  stunt."  Of  course,  he  didn't  mean 
to  be  sacrilegious. 

What  an  Engineer  Ought  to  Know  about  Patents 
In  considering  what  an  engineer  ought  to  know  about 
patents,  the  subject  opens  up  roughly,  under  these  heads: 
(1)  What  a  patent  is,  how  it  is  obtained,  and  what  it  pur- 
ports to  give  you;  (2)  how  to  determine  the  scope  or  value 
of  a  patent;  (3)  when  it  is  worth  while  to  make  an  inven- 
tion and  secure  a  patent  on  it;  and  (4)  how  in  a  general  way 
to  make  use  of  a  patent  to  get  value  out  of  it. 

First,  then,  a  patent  is  a  grant  in  the  nature  of  a  contract 
between  the  United  States  and  the  inventor.  The  govern- 
ment gives  the  inventor  the  exclusive  right,  for  seventeen 
years,  to  make,  to  use,  and  to  sell,  whatever  it  is  that  is 
covered  by  the  patent.  No  one  else  can  make  it,  or  use  it,  or 
sell  it,  without  his  permission.  If  they  do,  they  are  infring- 
ing the  patent,  and  he  can  bring  suit  to  stop  them,  t.  e.,  get 
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an  injunction  against  the  continuance  of  their  infringing 
operations.  He  can  also  collect  threefold  damages  for  what 
they  have  done,  or  the  profits  which  they  have  made  by  tlie 
infringement.  The  inventor,  in  return  for  this  monopoly, 
makes  his  invention  public,  by  clearly  describing  it  in  his 
patent,  so  that  the  public  are  taught  how  to  practice  it;  and 
at  the  end  of  seventeen  years  the  patent  runs  out,  and  then 
every  one  is  free  to  practice  it.  The  Inventor  might  have 
kept  his  discovery  a  secret.  That  is  why  the  United  States 
gives  a  monopoly  for  seventeen  years  in  return  for  his  dis- 
closure of  the  invention  to  the  world,  by  means  of  the  patent. 

In  order  to  be  patentable  a  thing  must  be  novel  and  use- 
ful; and  the  exercise  of  the  inventive  faculties  must  be  in- 
volved in  the  production  of  it,  as  distinguished  from  simple 
mechanical  skill.  No  general  rule  can  be  laid  down  to  de- 
fine when  the  making  of  a  new  thing  involves  invention,  al- 
though there  are  many  rules  as  to  when  it  is  not  invi-ntion. 
But  the  distinction  from  an  older  thing  must  be  more  tlian 
mere  excellence  in  workmanship,  or  the  improvement  which 
would  naturally  occur  to  a  skilled  engineer  or  workman  in 
that  line.  For  instance,  the  patent  which  covered  the  first 
circular  saw  mill  adapted  to  sawing  logs  was  declared  invalid 
by  the  supreme  court,  as  not  amounting  to  invention,  since 
they  found  the  patentee  had  merely  made  a  larger  machine 
like  earlier  ones  which  were  adapted  for  sawing  laths. 

As  to  the  form  of  a  patent,  it  is  made  up  of  a  specification, 
or  a  describing  part;  and  at  the  end  there  is  a  claim,  or 
usually  a  number  of  claims,  which  state  in  a  very  concise  way 
exactly  what  it  is  that  is  protected  by  the  patent.  For  ex- 
ample, a  claim  for  a  new  chemical  product:  "As  a  com- 
position of  matter;  a  phenol-methylene  condensation  product 
containing  a  halogenated  phenolic  substance  incorporated 
therewith,  substantially  as  described."  You  will  notice  that 
this  describes  what  the  invention  actually  is,  instead  of 
enumerating  its  advantages,  which  are  stated  in  the  body  of 
the  specification. 

Patents  may  be  taken  out  for  new  inventive  compositions 
of  matter,  like  the  above;  for  apparatus  or  machines;  for 
articles  of  manufacture,  such  as-  a  new  kind  of  phonograph 
record  having  a  different  kind  of  record  groove  formed  on 
it;  and  for  new  processes.  Not  all  processes  are  patentable. 
For  instance,  the  mere  statement  of  a  law  of  nature  is  not. 
In  the  patent  of  S,  F.  B.  Morse  for  the  telegraph,  the  eighth 
claim  was  held  void  by  the  supreme  court,  as  being  merely 
for  the  use  of  an  electric  current  for  marking  intelligible 
signs  at  a  distance.  He  did  not  discover  the  electric  current, 
and  claiming  just  one  principle  of  nature,  as  he  did  in  that 
claim,  was  held  unpatentable.  If  his  process,  as  claimed, 
had  been  for  the  use  of  several  laws  of  nature,  in  an  orderly 
manner,  to  produce  a  new  result,  it  would  have  been  patent- 
able. The  use  of  a  series  of  steps  involving  chemistry,  light, 
electricity,  or  other  natural  sciences;  or  of  a  series  of  steps, 
all  working  to  the  same  end,  and  which  may  be  performed 
by  hand  or  by  different  mechanisms,  may  be  patentable  as 
processes.  A  case  in  point  is  the  art  of  weaving,  when  it  was 
new.  Claims  for  a  machine  cover  a  number  of  parts  which 
work  together  to  produce  a  new  result.  It  doesn't  matter  if 
all  or  some  of  the  elements  of  the  combination  are  old  by 
themselves,  so  long  as  the  combination  of  them  is  new,  and 
makes  a  new  result,  which  is  not  obvious.  But  if  the  elements 
of  the  claim  do  not  cooperate  together,  the  claim  is  an  ag- 
gregation, and  unpatentable.  For  instance,  the  man  who  first 
put  a  rubber  on  the  end  of  a  lead  pencil  had  his  patent 
knocked  out,  since  the  court  said  both  the  pencil  and  the 
eraser  were  old,  separately,  and  they  acted  separately, 
whether  they  were  joined  together  or  not. 

What  Constitutes  an  Infrinerement 

The  claims  show  what  is  protected  by  the  patent.  It  is 
infringed  by  any  device  which  one  of  the  claims  describes. 
If  the  claim  has  some  elements  described  which  arc  left  out 
of  the  other  device,  it  is  not  infringed  by  it.  For  instance,  a 
claim    for  a   machine   might   Include   a  part   that   had   to   be 
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iiiovitl  poilodliiilly,  and  a  Hprlng  for  moving  It.  That  would 
not  be  InfrliiKcd  by  a  niacliliie  that  left  out  the  spring,  and 
doponded  on  gravity.  Hut  It  would  be  Infrlngod  If  a  wclglit 
was  substituted  for  the  spring,  In  most  cases,  as  that  wouhl 
bo  the  recognized  equivalent  of  the  spring.  If  the  patent 
stated  that  It  didn't  matter  whether  the  part  was  moved  by 
a  weight  or  a  spring,  or  by  the  positive  actuation  of  an- 
other part  which  was  clearly  described,  and  then  the  claim 
included  broadly  "means"  for  moving  the  part,  it  would  be 
Infringed  by  any  of  these  devices. 

To  get  a  patent,  the  application  Is  prepared  and  filed  in 
the  patent  office  together  with  a  filing  fee  of  $15.  The  ap- 
plication consists  of  a  petition;  an  appointment  of  an  at- 
torney to  represent  the  applicant,  unless  he  wishes  to  prose- 
cute the  application  himself,  as  he  has  the  right  to  do;  tlie 
spcciUcation,  describing  the  invention  clearly  and  fully  In 
connection  with  drawings  if  it  is  such  an  invention  as  can 
be  illustrated  by  drawings,  and  having  at  the  end  a  number 
of  claims,  as  previously  described;  and  an  oath.  A  patent  is 
a  highly  technical  instrument,  and  its  value  depends  chiefly 
on  the  skill  with  which  it  is  written  and  prosecuted  before 
the  patent  office,  and  particularly  on  the  way  the  claims  are 
worded  when  the  patent  is  finally  allowed.  Therefore,  it 
usually  does  not  pay  to  attempt  to  do  without  an  attorney, 
or  to  employ  an  attorney  of  doubtful  standing  or  ability. 

The  patent  is  to  be  applied  for  by  the  real  inventor,  alone, 
if  he  made  the  invention  by  himself;  and  by  two  or  more 
persons,  jointly,  if  they  made  the  invention  jointly.  If  one 
man  makes  the  invention  and  another  puts  up  the  money, 
they  must  not  apply  for  the  patent  jointly,  since,  if  it  can  be 
proved  later  that  it  was  not  tlie  joint  invention  of  both  of 
them,  the  patent  will  be  invalidated.  So,  also,  the  application 
must  not  be  made  in  the  name  of  the  employer  or  superior 
of  the  inventor.  But  the  employer  is  the  real  inventor  if  he 
conceived  the  invention,  gave  it  to  the  employe  to  work  out, 
and  told  him  what  to  do;  and  the  employe,  in  putting  it  into 
practical  form,  did  no  more  than  any  good  mechanic  or 
chemical  worker  would  do  under  the  circumstances,  in  em- 
ploying common  knowledge.  In  this  case,  the  employe  may 
exercise  invention  in  improving  on  the  conception  of  his 
chief;  and  then  two  applications  might  be  filed:  one,  on  the 
broad  idea,  in  the  name  of  the  chief  and  the  other,  on  the 
improvement,  in  the  name  of  the  employe. 

Similarly,  if  the  invention  is  really  the  joint  effort  of  two 
or  more  persons,  the  patent  should  be  applied  for  in  the  name 
of  all,  since  if  it  can  ever  be  shown  that  the  patent  was 
taken  out  by  less  than  all  the  inventors  who  jointly  made 
it,  it  is  invalidated.  An  invention  is  made  jointly  by  two  or 
more  people  when  its  conception  and  working  out  is  the  re- 
sult of  their  joint  effort.  One  suggests  some  features  and 
the  other,  other  features;  and  these  different  features  co- 
operate in  the  operation  of  the  complete  machine  or  inven- 
tion, and  both  men  work  out  these  features  together. 

I  may  say  here,  in  passing,  that  many  large  corporations 
employ  regular  staffs  of  experimenters  and  inventors;  and 
most  of  these  concerns  have  contracts  with  these  employes, 
which  provide  that  the  latter  are  to  assign  to  the  company 
all  inventions  made  by  them  in  the  regular  course  of  their 
employment.  If  the  employe  makes  an  invention  at  home, 
or  away  from  the  company's  plant  and  out  of  hours,  or  on 
something  not  connected  with  his  regular  employment  with 
the  company,  it  belongs  to  him,  unless,  perhaps,  he  has  con- 
tracted absolutely  to  assign  to  them  everything  he  invents 
for  a  certain  period.  If  there  is  no  contract  at  all  and  you 
make  an  invention  in  the  line  of  your  regular  work,  for  a 
person  or  corporation,  the  title  to  the  invention  remains  in 
you  and  you  cannot  be  compelled  to  assign  it  to  your  em- 
ployer. In  this  case,  however,  your  employer  has  a  shop- 
right  to  the  invention,  or  a  license  to  make,  use  or  sell  the 
invention  without  paying  you  royalty.  On  the  other  hand, 
if  you  have  taken  out  a  patent,  he  cannot  prevent  you  from 
licensing  other  parties  to  make,  use  and  sell  the  patented  de- 
vice, or  from  selling  the  patent  outright,  subject  to  your  em- 
ployer's license,  or  from  making,  using  and  selling  the  device 
yourself.     Of  course,  if  you  were  employed  by  some  concerns. 


and   did   tlicsc^   tilings,   you   might  lose   your   job,   which    is   a 
point  to  be  considered. 

Anotlier  point  to  be  noticed  is  that  it  you  have  no  written 
contract  to  assign  your  Inventions  to  the  company,  but  you 
always  have  done  so  and  it  is  expected  of  you,  there  may  be 
an  implied  contract  so  that  they  could  force  you  to  do  so. 

The  Practice  of  the  Patent  Office 

To  return  to  the  matter  of  securing  the  patent,  we  will 
assume  that  the  application  papers  and  drawings,  with  the 
filing  fee  of  $15,  are  filed  in  the  patent  office.  There  arc 
forty-odd  different  examining  divisions  in  the  patent  office, 
in  each  of  which  are  examiners  who  examine  only  certain 
particular  classes  of  invention,  and  your  application  goes  to 
one  of  these.  F"'or  instance,  if  your  invention  is  in  wireless 
telegraphy,  it  is  placed  on  the  desk  of  a  man  who  spends 
all  his  time  in  acting  on  wireless  telegraph  applications.  In 
a  month  or  more,  or  maybe  less,  he  reaches  your  case,  reads 
it,  notes  certain  objections  or  criticisms,  and  proceeds  to 
study  the  claims.  He  compares  these,  separately,  with  his 
knowledge  of  what  has  been  done  before,  and  searches  the 
files  of  patents  relating  to  wireless  to  find  an  anticipation 
for  the  invention  expressed  in  each  claim.  He  has  at  his 
command  all  the  wireless  patents  of  both  the  United  States 
and  foreign  countries,  and  all  the  technical  magazine  articles 
and  books  of  the  world,  relating  to  wireless,  all  classified 
according   to   the   different   subdivisions   of   the   subject. 

After  his  search,  the  examiner  writes  a  letter,  in  which  he 
probably  rejects  some  of  the  claims,  in  view  of  certain  earlier 
patents.  The  inventor,  then,  through  his  attorney,  studies 
this  action  and  amends  the  application,  canceling  some  of  the 
claims,  perhaps,  changing  others  somewhat,  adding  new  ones, 
and  arguing  that  others  are  all  right  as  they  stand.  In  course 
of  time  the  examiner  answers  this,  either  by  allowing  the 
case  or  by  again  rejecting  certain  claims;  the  attorney 
answers  again,  and  this  process  is  kept  up  until  either  the 
case  is  allowed  or  finally  rejected.  If  this  latter  happens,  the 
inventor  has  several  appeals  permitted  him  to  the  Board  of 
Examiners  in  Chief,  then  to  the  Commissioner  of  Patents, 
and  then  to  the  Court  of  Appeals  of  the  District  of  Columbia. 

It  may  happen  that  the  application  which  you  have  filed 
covers  the  same  invention,  in  whole  or  part,  as  other  appli- 
cations of  other  inventors  which  are  pending  before  the 
patent  office  at  the  same  time.  For  example,  Alexander 
Graham  Bell  filed  his  first  application  for  a  patent  for  a 
telephone  in  February  of  1876,  on  the  very  day  that  Elisha 
Gray  filed  a  caveat  covering  the  same  general  idea. 

When  two  or  more  patent  applications  are  pending  before 
the  patent  office  at  the  same  time,  the  office  determines  to 
which  one  the  patent  should  be  issued  by  means  of  a  proceed- 
ing known  as  an  interference.  This  is  started  by  the 
examiner  arranging  for  a  claim  or  claims  in  the  same 
language  to  be  adopted  in  all  the  interfering  applications. 
In  due  course  of  time,  if  the  interference  is  contested,  testi- 
mony will  probably  have  to  be  taken  to  determine  who  is  the 
real  inventor.  It  is  not  simply  a  question  of  which  man  files 
his  application  first  in  the  patent  office  because  if  the  oppos- 
ing inventor  had,  for  example,  actually  built  the  machine  and 
tested  it,  or  otherwise  practiced  the  invention  at  an  earlier 
date,  he  would  be  likely  to  win.  It  may  be  quite  a  compli- 
cated matter,  but  the  main  dates  involved  are,  first,  when 
you  conceived  the  invention  in  your  mind;  and  second,  when 
you  reduced  it  to  practice  by  actually  making  and  testing  it 
successfully  or,  what  is  counted  as  the  same  thing,  by  filing 
an  application  on  it  in  the  Patent  Office. 

If  you  file  your  application  before  the  other  man  has  con- 
ceived the  invention  or  done  anything,  you  win,  of  course, 
without  more  ado.  But  if  he  reduced  it  to  practice  by  actu- 
ally making  and  testing  a  specimen  of  the  invention  before 
you  did,  and  before  you  filed  your  application,  he  wins.  If, 
however,  you  can  prove  that  you  conceived  it  first  and  worked 
steadily  and  diligently  on  the  idea,  perfecting  it  and  making  it 
practical  from  before  the  time  your  rival  entered  the  field 
until  you  reduced  it  to  practice  or  filed  your  application,  you 
win.  This  shows  the  great  advantage  of  keeping  accurate 
records  of  what  you  do  in  conceiving  and  perfecting  an  in- 
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vention,  and  signing  and  dating  all  your  sketches  and  records 
and  having  them  witnessed,  preferably  by  someone  you  trust, 
who  can  understand  the  invention  and  to  whom  you  describe 
it.  It  also  shows  that  if  you  have  something  that  seems 
valuable  and  you  have  not  or  cannot  reduce  it  to  practice, 
you  should  file  an  application  as  soon  as  possible,  since  your 
delay,  if  not  excused,  may  cause  you  to  lose  an  Interference, 
If  you  should  get  into  one. 

The  Protection  that  a  Patent  Affords 
As  to  the  question  of  what  protection  a  patent  purports  to 
give  you;  it  gives  you  the  right  to  exclude  everyone  else 
from  making,  using,  or  selling  the  thing  patented,  without 
your  permission.  It  does  not,  necessarily,  give  you  the  right 
to  make,  use  and  sell  the  thing  yourself,  although  it  is  a  very 
common  mistake  to  think  that  it  does.  You  may  not  be  able 
to  make,  or  use,  or  sell,  your  own  invention — even  though 
you  have  a  perfectly  good  patent  on  it — because  your  Inven- 
tion may  bo  an  improvement  on  an  earlier  patented  inven- 
tion, and  the  use  of  yours  may  infringe  the  claims  of  the 
earlier  patent.  To  illustrate:  Alexander  Graham  Bell  was 
granted  the  first  patent  in  telephones,  and  this  was  of  an 
all-embracing  character.  The  courts  held  that  Bell  had  dis- 
covered, and  that  his  patent  in  1876  pointed  out,  the  great 
principle  that  electrical  impulses,  induced  by  the  vibrations 
of  a  current  produced  by  sound  waves,  correspond  in  form 
and  character  to  the  sound  vibrations  which  they  represent. 
This  is  embodied  very  broadly  in  a  claim  in  his  patent,  as 
follows.  "The  method  of  and  apparatus  for  transmitting 
vocal  or  other  sounds  telegraphically  as  herein  described, 
by  causing  electrical  undulations  similar  in  form  to  the  vi- 
brations of  the  air  accompanying  the  said  vocal  or  other 
sounds,  substantially  as  set  forth." 

In  the  course  of  time  it  developed  that  this  claim  was  so 
broad  as  to  dominate  the  whole  telephone  industry.  Practi- 
cally, no  improvement  in  the  telephone  could  be  used  without 
using  Bell's  invention  and  infringing  his  patent  until  the 
end  of  the  seventeen-y-ear  life  of  the  patent.  It  was  what 
is  called  a  pioneer  patent.  Bell's  actual  device  was  crude, 
of  course,  and  later  inventors  improved  on  it  and  took  out 
patents  on  their  improvements.  For  instance,  Edison  invented 
and  patented  the  carbon  transmitter.  This  was  a  long  step 
in  advance,  for  Bell's  first  telephone,  using  a  magneto  in- 
strument like  the  present  receiver  for  both  transmitter  and 
receiver,  was  much  too  faint.  Edison's  patent  was  a  pioneer 
patent  so  far  as  transmitters  of  the  carbon,  or  variable  re- 
sistance type  go;  but  it  was  merely  an  improvement  on  the 
broad  invention  of  Bell,  and  Edison's  transmitter  could  not  be 
used  without  infringing  the  broad  claim  of  Bell's  earlier 
patent,  since  using  the  carbon  transmitter  in  any  telephone 
system  would  cause  electrical  undulation  similar  in  form 
to  the  vibrations  of  the  air  accompanying  the  vocal  sounds 
of  the  person  using  the  telephone,  as  claimed  by  Bell.  There- 
fore, Edison  could  not  use  his  invention  without  Bell's  per- 
mission. Also,  neither  Bell  nor  any  one  else  could  use 
Edison's  transmitter  without  his  permission.  And  when  later 
inventors  improved  on  Edison's  transmitter,  they  could  not 
use  their  improvements  without  his  permission,  if  using  or 
making  their  improvements  involved  using  or  making  the 
combination  of  elements  claimed  in  the  Edison  patent;  and 
at  the  same  time,  neither  Edison  nor  anyone  else  could  use 
their  patented  improvements  on  the  Edison  transmitter  with- 
out permission. 

All  this  shows  that  before  you  buy  a  patent,  or  build  a 
plant  to  manufacture  something  under  a  patent,  you  should 
first  make  sure  that  you  are  free  to  use  your  own  patented 
device  or  process.  A  good  patent  lawyer  should  be  employed 
to  make  an  infringement  search,  and  report  to  you  what  your 
rights  are.  Maybe  all  of  the  earlier  patents  in  your  line 
having  broad  claims  have  run  out.  Or  maybe,  while  some  of 
the  earlier  patents  have  pretty  broad  claims,  your  invention 
reaches  its  result  in  an  entirely  different  way  and  does  not 
infringe  any  of  the  claims  of  the  earlier  patents.  Or  you 
may  find  that  while  some  of  the  earlier  patents  have  claims 
which  you  seem  to  infringe,  they  are,  as  a  matter  of  fact, 
broader  than  they  had  any  right  to  be  because  of  what  was 
already  old  at  the  time  they  were  taken  out.     In  this  case,  the 


earlier  patents  will  have  to  have  their  claims  narrowed  by 
construing  their  language  to  mean  only  what  the  patentee 
really  did  invent,  and  in  that  case  you  may  not  Infringe. 
Or  your  lawyer  may  tell  you  that  you  Infringe  some  patent 
with  the  exact  device  you  Intended  to  make,  but  that  if  you 
make  certain  changes  you  will  escape  the  patent.  Or  It  may 
be  that  you  cannot  get  around  some  broad  earlier  patent  at 
all,  and  then,  if  you  cannot  show  that  the  earlier  patent  ia 
invalid  for  some  reason,  you  will  have  to  either  sell  out  or 
take  your  chances  of  not  being  molested,  or  else  just  keep 
the  patent  for  what  it  may  be  worth  to  you  to  prevent  com- 
petitors from   using  your  patented   improvement. 

The  Scope  of  a  Patent 
The  scope  or  value  of  a  patent,  as  you  will  now  readily  un- 
derstand, depends  largely  on  the  claims.  The  claims  are 
broad  when  it  is  hard  to  get  around  them  and  narrow  when 
it  is  easy  to  get  around  them.  As  a  general  rule,  the  more 
details  that  are  sot  forth  in  a  claim  the  narrower  It  is,  be- 
cause competitors  can  supply  other  details  or  leave  some  of 
them  out,  and  so  avoid  infringing.  The  Bell  telephone  claim 
was  very  broad,  because  it  covered  the  method  and  apparatus 
necessary  for  telephone  communication  in  its  essentials, 
without  being  limited  to  any  details.  If  Dr.  Bell  and  his  at- 
torney had  not  realized  the  true  fundamental  scope  of  his 
invention,  and  had  claimed  it  only  by  its  details,  it  could 
easily  have  been  gotten  around  and  the  Bell  companies  would 
not  have  had  the  monopoly  they  did  for  the  life  of  his  first 
patent.  For  example,  Bell  might  have  claimed  "Apparatus 
for  transmitting  vocal  or  other  sounds  telegraphically,  con- 
sisting in  an  electrical  circuit,  connecting  two  distant  points; 
a  magnet  situated  at  each  of  said  points,  the  colls  of  which 
are  included  in  said  electrical  circuit;  a  diaphragm  of  soft 
iron  positioned  to  act  as  a  vibrating  armature  for  each  mag- 
net; and  a  mouthpiece  in  front  of  each  diaphragm,  whereby 
vocal  or  other  sounds  impinging  on  either  diaphragm  cause 
electrical  undulations  similar  in  form  to  the  vibrations  of  the 
air  accompanying  the  said  sounds  to  pass  over  the  line  to  the 
distant  coil,  substantially  as  set  forth." 

That  would  claim  the  invention  only  with  respect  to  the  par- 
ticular means  for  carrying  it  out,  which  Bell  had  in  mind 
when  he  filed  his  application — one  main  line  circuit  in  which 
the  magnetic  transmitting  and  receiving  instruments  are 
placed,  the  electric  impulses  generated  directly  by  the  sound 
waves  passing  over  the  line.  That  would  not  have  been  in- 
fringed by  Edison's  invention,  since  his  sending  instruments 
are  not  in  the  main  line  circuit  at  all,  as  claimed  in  my 
hypothetical  claim,  but  in  local  circuits  with  the  batteries  and 
primaries  of  the  induction  coils;  and  because  Edison's  trans- 
mitters do  not  include  magnet  coils,  but  are  devices  for  vary- 
ing the  resistance  in  the  closed  local  circuit  with  the  battery. 
So  you  see  how  Bell  might  have  lost  his  monopoly  by  claim- 
ing his  invention  too  narrowly — that  is  with  too  many  details 
in  the  claim.  But  ho  could  very  well  have  had  some  nar- 
rower claims  like  the  one  I  made  up,  in  addition  to  his  broad 
claim,  and  then  if  the  courts  had  held  that  he  wasn't  en- 
titled to  the  broad  claim  but  was  entitled  to  some  of  the  nar- 
rower claims,  he  would  have  had  a  monopoly  so  far  as  the 
narrow  claims  went.  Each  claim  is  like  a  separate  inven- 
tion, and  they  all  have  to  be  considered  separately,  without 
reference  to  each  other. 

When  it  Is  Worth  While  to  Take  Out  a  Patent 
The  question  of  when  it  is  worth  while  to  make  inventions 
and  take  out  patents  should  be  considered  in  a  business-like 
way,  and  not  gone  into  as  a  blind  speculation.  The  farmer 
who  passes  the  long  winter  evenings  by  inventing  and  patent- 
ing a  non-refillable  bottle  probably  loses  his  time  and  money, 
since  he  doesn't  know  what  the  practical  conditions  and  needs 
of  the  bottling  business  are.  But  he  does  know  something 
about  plows,  and  if  he  sees  how  an  improvement  can  be  made 
which  will  cheapen  the  plow  or  make  it  do  better  work,  he 
has  something  he  can  figure  on.  You,  as  engineers,  are  in  a 
better  position  to  realize  on  Inventions  than  the  farmer,  for 
engineering  problems  are  involved.  Suppose,  for  instance, 
you  arc  familiar  with  the  coal  business  and  get  an  idea  that 
would  seem  to  make  the  dumping  of  coal  cars  a  much  cheaper 
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iiiid  (iiiiiUiT  iiroim.siiioii.  1111(1  would  sliii|)lir.v  the  coiiMlnutlDii 
of  tho  curs.  You  caUulutf  as  an  oiigiiu'crlng  proixiHltioii  that 
It  cnn  bo  dono  prniliially  and  that  there  are  no  objectionable 
features  about  the  scheme  which  would  overcome  the  ad- 
vantages. You  look  over  tho  trade  cataloKues  and  decide  that 
your  scheme  would  really  olTect  a  considerable  saving  over 
any  of  tlie  advertised  devices,  so  much  so  that  different  con- 
cerns should  be  very  glad  to  get  it. 

Then  you  go  to  any  good  patent  lawyer  and  have  him 
make  or  have  made  what  is  called  a  preliminary  examination. 
This  is  inexpensive,  and  results  in  showing  you  the  four  or 
live  earlier  patents  which  are  nearest  to  your  scheme.  Some 
of  these  may  be  so  similar  that  It  is  evidently  not  worth 
while  going  to  the  expense  of  applying  for  a  patent,  in  spite 
of  the  fact  that  you  never  heard  of  such  a  device  being  on 
the  market.  Or  it  may  be  that  yours  Is  quite  different,  or 
again  that  some  of  these  patents  are  similar  in  a  general  way 
to  yours,  but  lack  some  important  details,  which  make  yours 
a  practical  success,  while  they  were  practical  failures.  If  your 
attorney  tells  you  that  the  improvement  is  something  that 
amounts  to  invention,  as  it  probably  does,  the  patent  that  you 
then  apply  for  and  get  will  be  valuable  in  spite  of  being  only 
for  an  improvement,  since  the  improvement  is  needed  to  make 
tli(>  device  a  real  practical  success. 

While  I  have  emphasized  the  necessity  of  only  trying  to 
patent  practical  things,  that  does  not  necessarily  mean  that 
what  you  have  invented  must  be  in  highly  perfected  form 
before  you  apply  for  your  first  patent.  If  you  feel  that  you 
have  the  principle  of  something  that  will  work,  and  that  there 
w^ill  be  a  future  demand  for,  it  does  not  so  much  matter  that 
your  first  device  is  crude.  Bell's  first  telephone,  Edison's 
first  phonograph,  and  Selden's  automobile  were  all  crude; 
but  their  patents  were  gold  mines  because  they  described  the 
big,  fundamental  ideas  that,  in  the  form  of  patent  claims,  gave 
them  broad  protection.  The  crude  devices  they  described  as 
particular  embodiments  of  their  inventions  would  work  to 
some  extent,  and  Illustrated  the  principles  which  the  in- 
ventor had  discovered. 

What  to  do  with  Your  Patent 

This  brings  us  to  the  question  of  what  to  do  with  the 
patent  when  you  get  it.  If  you  already  have  a  manufactur- 
ing business  in  which  your  invention  can  be  used  it  is  sim- 
ply a  matter  of  stamping  "Patented"  with  the  date,  on  the 
thing  you  make— if  the  patent  is  on  a  product  of  your  fac- 
tory—and seeing  to  it  that  your  rights  are  respected.  When 
your  competitors  know  that  you  operate  under  a  good  patent, 
they  will  be  likely  to  keep  off,  or  will  stop  upon  your  notify- 
ing them  that  they  infringe.  Sometimes  it  is  necessary  to 
actually  bring  suit,  and  the  defendant  may  decide  after  you 
have  started  the  suit  that  it  is  better  and  cheaper  for  him  to 
give  up  rather  than  to  flght  the  suit  to  a  finish;  and  either 
pay  you  a  royalty  in  future,  or  get  out  of  that  line  altogether. 
If  your  competitor  is  big  and  rich,  and  unscrupulous,  it  will 
be  a  question  whether  the  expense  of  fighting  him  through 
to  a  finish  will  be  compensated  for.  This  should  be  calcu- 
lated in  advance,  so  far  as  possible. 

Once  you  have  won  one  suit  on  your  patent  and  had  the 
patent  declared  valid  by  the  court,  you  are  in  a  much  better 
position;  and  you  can  almost  immediately  get  preliminary 
injunctions  against  other  infringers,  to  have  their  operations 
stopped.  You  should  understand  that  when  you  bring  suit 
for  the  infringement  of  a  patent,  the  defendant  can — in  most 
cases — allege  and  attempt  to  prove  that  your  patent  is  in- 
valid, as  well  as  that  he  does  not  infringe  it.  It  may  be  in- 
valid, for  example,  because  the  claims  are  too  broad  in  view 
of  earlier  patents.  The  court  may  either  decide  that  your 
patent  is  valid  and  infringed,  as  to  the  particular  claims  you 
allege  are  infringed,  or  that  some  of  them  are;  or  that  it  is 
valid  but  not  infringed  in  the  particular  case,  decided,  or 
that  it  is  invalid.  If  the  verdict  is  against  you,  and  the 
matter  is  of  sufficient  importance,  you  may  appeal  from  the 
United  States  District  Court  where  the  case  was  tried  to  the 
United  States  Circuit  Court  of  Appeals  for  the  circuit  in 
which  that  particular  district  court  is  situated. 

The  result  of  having  your  patent  sustained  by  a  suit  may 
be  to  cause  all  the  infringers,  or  those  who  would  like  to  use 


llie  iiiveiiliou,  to  pay  you  royalty  for  tin;  life  of  the  iiatent. 
Or  you  niiglit  decide  to  license  a  limited  number,  giving  each 
one  rights  for  a  difl'erent  part  of  the  country  on  payment  of 
royalty;  or,  of  course,  you  could  sell  outriglit,  or  else  give  an 
exclusive  license  to  one  concern  alone. 

If  you  take  out  the  patent  as  an  individual,  without  any 
manufacturing  connections,  tho  first  tiling  to  decide  will  be 
whether  to  manulacturc;  under  it,  sell  the  patent,  or  license 
one  or  more  parties  to  use  it  on  payment  of  royalty  to  you. 
To  get  the  greatc^st  advantage  out  of  any  of  these  courses  re- 
(luires  the  expenditure  of  thought,  time  and  money.  This  is 
obvious  as  to  the  manufacturing.  Perhaps  you  can  sell  out, 
if  the  patent  is  for  something  useful,  without  much  trouble; 
but  the  patent  will  have  much  more  value  after  it  has  been 
declared  valid  as  the  result  of  a  suit  brought  for  its  infringe- 
ment. A  good  scheme  for  an  individual  patentee  who  does  . 
not  expect  to  manufacture,  himself,  is  to  form  a  small  com- 
pany to  develop  and  exploit  the  invention,  and  thus  get  in 
some  money  as  working  capital.  You  will  then  be  in  good 
position  to  bargain  with  people  whom  you  may  hope  to  in- 
terest or  to  give  licenses  to,  and  to  protect  your  rights  in 
such  fashion  that  it  will  be  plain  you  are  not  to  be  trifled 
with.  I  know  one  man  who  recently  took  out  some  broad 
patents  on  automobile  mechanism,  started  various  suits 
against  owners  of  automobiles  who  went  back  to  their  dealers 
for  protection,  and  eventually  signed  a  license  agreement 
giving  an  important  association  of  manufacturers  rights  on 
royalty,  from  which  he  is  realizing  a  very  considerable  sum. 
Another  inventor  I  have  in  mind — a  chemist — has  associated 
himself  with  another  man  as  a  sort  of  manager;  and  they  are 
continually  forming  small  companies  to  exploit  his  inven- 
tions, which  they  license  manufacturers  to  use  and  thus  make 
a  good  income. 

Conclusion 

In  conclusion,  patents  have  been  a  tremendous  aid  to  the 
business  and  manufacturing  of  the  country,  and  to  the  in 
venters  themselves  when  they  have  been  good  business  men 
or  have  associated  themselves  with  good  business  men,  and 
when  they  have  applied  good  practical  and  engineering  sense 
to  their  problems.  The  patent  system  may  well  be  improved 
in  some  ways  to  make  its  operations  cheaper  and  quicker, 
and  something  has  lately  been  done  in  this  direction,  but 
legislation  which  has  been  proposed  to  cut  down  the  in- 
ventor's reward,  or  that  of  a  corporation  to  which  he  sells 
his  patent  should  not  be  approved,  and  various  engineering 
societies  are  on  record  as  being  opposed  to  such  changes. 

*  *     * 

ViTESTINGHOUSE  ELECTRIC  VETERANS' 
ASSOCIATION 

The  employes  of  the  Westinghouse  Electric  &  Mfg.  Co., 
East  Pittsburg,  Pa.,  who  have  been  in  its  employ  for  a  period 
of  twenty  years  or  more  held  a  meeting  and  organized  the 
Veteran  Employes'  Association  of  the  Westinghouse  Electric 
&  Mfg.  Co.,  Saturday  evening,  February  21.  About  325  em- 
ployes of  the  company  are  eligible  to  membership  and  ap- 
proximately 315  of  these  were  at  the  meeting.  L.  A.  Osborne, 
vice-president  of  the  company,  was  toastmaster  at  the  dinner. 
E.  M.  Herr,  president,  Charles  A.  Terry,  vice-president,  and 
James  J.  Barrett,  representing  the  shop,  made  speeches.  Guy 
E.  Tripp,  chairman  of  the  board  of  directors,  was  elected  an 
honorary  member  of  the  association,  as  was  also  Mr.  Herr, 
neither  of  whom  have  been  connected  with  the  company  the 
required  twenty  years.  A  standing  toast  was  drunk  to  George 
Westinghouse,  who  was  unable  to  be  present  on  account  of 
illness. 

*  *     * 

It  is  stated  in  the  Railway  Age  Gazette  that  a  large  increase 
in  the  capacity  of  passenger  locomotives  has  been  made  pos- 
sible by  the  use  of  alloy  steel,  properly  heat-treated,  for  the 
reciprocating  parts.  This  material  effects  a  considerable  re- 
duction in  the  weight  of  the  counterbalances,  and  thus  allows 
an  increased  load  to  be  applied  to  the  driving-wheels.  Hence, 
the  boiler  can  be  materially  enlarged  and  the  capacity  of  the 
locomotive  as  a  whole  increased  without  adding  to  the  total 
weight. 
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VARIOUS  TYPES  OF  SPECIAL  F^IXTURES  ILLUSTRATING  DIFFERENT  METHODS  OF  COUNTERBALANCING  AND  INDEXING 

BY   ALBERT  A.  DOWD* 


Work  of  irregular  form  having  several  holes  to  be  ma- 
chined, and  castings  or  forgings  in  which  a  single  hole  is  to 
be  bored  at  one  side  of  the  piece,  require  special  fixtures  upon 
which  they  can  be  clamped  for  the  machining  operations. 
There  are  a  number  of  conditions  which  affect  fixtures  of  this 
kind;  for  instance,  the  work  may  be  small  and  of  light  weight, 


Fig.    1.     Counterbalanced   Fixture   for   Connecting-rod 

or  it  may  be  large  and  very  heavy;  it  may  have  several 
parallel  holes,  or  they  may  be  at  various  angles,  sometimes 
even  converging  to  a  common  center;  the  part  may  be  very 
much  one-sided;  it  may  have  been  partially  machined  in  some 
previous  setting,  or  perhaps  is  a  rough  casting  or  forging. 
All  these  things  affect  the  design  of  the  fixture,  as  does  the 
type  of  machines  to  which  the  fixture  is  to  be  applied. 

Counterbalanced  fixtures  are  used  only  on  the  class  of  ma- 
chines where  the  work  itself  revolves,  such  as  engine  lathes, 
turret  lathes,  boring  mills  and  cylindrical  grinding  machines. 
Indexing  fixtures,  however,  can  be  used  on  all  the  foregoing, 
and  also  on  many  other  machines,  such  as  drill  presses,  mill- 
ing machines,  planers,  shapers,  slotters,  etc.  Very  frequently 
indexing  fixtures  are  supplied  with  some  provision  for  counter- 
balancing, when  used  on  the  first-mentioned  group  of  ma- 
chines. Sometimes  this  counterbalance  is  so  arranged  that 
it  can  be  moved  to  suit  different  conditions,  and,  in  other 
cases,  it  is  made  solid  with  the  fixture  and  is  carefully  bal- 
anced at  the  time  the  fixture  is  made.  There  are  two  things 
which  must  be  carefully  considered  before  any  attempt  is 
made  to  design  a  fixture,  ii~..  the  machine  most  suited  to  the 
w^ork  in  question,  and  the  speed  at  which  it  will  have  to  run 
in  order  to  be  thoroughly  efflcient.  The  latter  Is  important 
if  a  counterbalance  is  to  bo  used,  because  more  care  must  be 
exercised  in  the  balancing  if  the  fixture  is  to  be  run  at  high 
speed.  In  addition  to  this,  a  high-speed  fixture  should  be  ar- 
ranged with  a  suitable  guard    (if  cutting  lubricant  is  to  be 


used)  so  that  the  operator  will  not  have  to  wear  a  bathing 
suit.  It  is  evident,  therefore,  that  these  things  should  be 
thought  of  before  the  design  of  the  fixture  is  started.  This  la 
one  of  the  cases  where  "an  ounce  of  foresight  is  worth  a  pound 
of  hindsight,"  for  when  a  device  of  this  kind  is  finished  and 
ready  to  put  on  the  machine,  it  Is  very  annoying  to  be  obliged 
to  hold  up  the  work  a  couple  of  days  while  a  guard  Is  being 
made  and  fitted.  Incidentally,  it  does  not  redound  to  the  de- 
signer's credit,  for  it  should  have  been  thought  of  In  advance. 

A  Few  Points  on  Fixture  Deslirn 

1.  Rigidity.  This  is  of  prime  importance  in  every  kind  of 
a  fixture,  and  when  the  fixture  is  designed  for  use  in  a  hori- 
zontal machine,  the  overhang  from  the  end  of  the  spindle 
should  be  made  as  short  as  possible  in  order  to  prevent 
vibration. 

2.  Positive  location  for  the  work  and  rapid-acting  clamp- 
ing devices  of  such  a  nature  that  it  is  not  necessary  to  dis- 
turb them  when  indexing  the  fixture.  In  this  connection  it 
might  be  mentioned  that  the  writer  has  seen  indexing  fixtures 
which  were  so  designed  that  the  clamps  holding  the  work  re- 
quired loosening  before  indexing.  Needless  to  say,  this  is 
very  poor  design. 

3.  Method  of  obtaining  accurate  indexing  with  provision 
for  taking  up  wear  at  the  locating  points.  Either  taper  pins 
or  taper  wedges  are  suggested. 
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Fig.   2.     Fixture   with   Adjustable   Counterbalance 

4.  Adequate  protection  from  dirt  and  chips  so  that  errors 
in  indexing  will  not  be  caused  by  imperfect  contact  at  locat- 
ing points.  This  point  is  of  special  importance  on  fixtures  in- 
dexing in  a  horizontal  plane,  as  for  example,  those  used  on  a 
milling  machine  or  a  vertical  boring  mill. 

5.  The  method  of  counterbalancing.  If  the  counterbalance 
is  to  be  a  part  of  the  fixture,  the  weight  must  be  figured  so 
that  it  will  slightly  exceed  the  portion  which   it  balances  In 


652 


MACHINERY 


April,  1914 


order  that  it  can  be  drilled  out  or  chipped  off  when  as- 
sembled with  tlie  work  in  position,  to  obtain  a  smoothly  run- 
niuK  lixturo.  A  sliding  counterpoiso  is  a  v(!ry  good  arrange- 
ment wiion  several  pieces  of  a  similar  kind  are  to  bo  ma- 
chined, for  it  can  be  so  proportioned  that  it  will  take  care 
of  varying  conditions. 

0.  Ilapidity  of  liandling,  both  in  clamping  the  work  and 
in  the  operation  of  the  indexing  mechanism.  As  these  two 
points  make  considerable  difference  in  the  cost  of  the  fixture, 


Machinery 


Fig.   3.     Swinging  Fixture  for  Eccentric  Piston  King 

they  should  be  proportional  (to  a  certain  extent)  to  the  num- 
ber of  pieces  which  are  to  be  machined.     In  fact,  the  entire 
fixture    should    be    designed    with    this    point    continually    in 
mind,  so  that  its  cost  as  a  whole  will  not  be  too  great. 
Counterbalanced  Fixture  for  a  Connecting-rod 

A  very  good  example  of  a  simple  counterbalanced  fixture  is 
shown  in  Fig.  1.  In  this  case  the  work  A  is  a  steel  connecting- 
rod  forging  which  has  been  faced  on  both  sides  and  the  wrist- 
pin  hole  in  the  small  end  has  also  been  bored  and  reamed  in 
previous  operations.  This  fixture  is  used  to  bore  and  ream 
the  large  hole  at  a  fixed  distance  from  tlie  wrist-pin  hole  and 
parallel  thereto,  the  machine  being  a  horizontal  turret  lathe. 
The  body  of  the  fixture  T  is  of  cast  iron  and  is  screwed  to 
the  spindle.  The  steel  stud  M  is  screwed  into  the  body  and 
is  held  in  position  by  the  pointed  set-screw  !<!.  It  is  located 
at  the  correct  distance  from  the  center  of  the  spindle  and  is 
turned  down  and  threaded  at  one  end  to  receive  the  U-washer 
L  which  is  clamped  down  on  the  work  by  the  hexagon  nut 
shown.  The  sliding  V-block  D  is  dovetailed  to  fit  the  slide  V 
in  the  body  of  the  fixture.  This  centers  the  work  from  the 
outside  of  the  forging  and  it  should  be  noted  that  it  also  has 
a  holding  down  action  due  to  the  angularity  of  the  V-block. 
This  is  clearly  shown  in  the  lower  view.  The  lugs  H  and  J 
act  as  supports  for  the  swinging  latch  F,  and  the  detent  pin 
A"  keeps  the  latch  in  position.  The  block  D  is  clamped 
against  the  work  by  the  square  head  set-screw  G,  located  in 
the  latch.  The  elliptical  hole  E  is  a  finger  hole  by  which  the. 
block  is  pulled  back  out  of  the  way  when  removing  and 
placing  a  new  piece  of  work  in  position.  The  cored  pocket  V 
in  the  body  of  the  fixture  is  provided  so  tliat  the  V-sIide  can 
be- planed  without  difficulty,  the  pocket  allowing  a  place  for 
the  tool  to  "run  out." 

The  lugs  B  and  C  serve  to  counterbalance  the  weight  of  the 
latch  and  blocks  on  the  opposite  side  and  are  at  first  pro- 
portioned so  that  they  are  somewhat  heavier  than  necessary. 
After  the  work  is  put  in  place  on  the  fixture  it  is  carefully 
balanced  by  drilling  into  these  lugs  until  sufficient  stock  has 
been  removed  to  secure  this  result.  Attention  is  called  to 
the  fact  that  the  counterbalance  is  located  ai  far  from  the 
center  of  the  fixture  as  possible.     This  is  done  in  order  to 


make  the  weight  more  effective.  A  hardened  and  ground  tool 
steel  bushing  8  is  located  In  the  fixture  body  and  acts  as  a 
guide  for  tlie  boring-bar  pilot  R.  The  bar  O  is  turned  down 
at  the  rear  end,  as  shown  at  P,  so  that  it  fits  the  turret  hole. 
A  recess  in  the  fixture  allows  the  boring  tool  Q  to  pass 
slightly  beyond  the  work.  A  pilot  bushing  in  the  spindle 
might  have  been  preferable.  In  that  there  would  have  been 
more  space  in  front  of  the  tool.  If  this  had  been  done,  how- 
ever, the  fixture  would  not  have  been  iself  contained. 

Adjustable  Counterbalanced  Fixture  for  a  Worm-K-ear  Sector 
A  condition  which  is  somewhat  out  of  the  ordinary  is  il- 
lustrated in  Fig.  2.  The  work  shown  at  A  is  of  two  dif- 
ferent sizes.  The  outside  diameter  is  almost  the  same,  but 
there  is  considerable  difference  in  the  weight  of  the  two  cast- 
ings, one  of  them  having  a  much  wider  rim  than  the  other 
and  also  a  heavier  web  section.  Therefore  it  was  necessary 
either  to  make  the  fixture  in  such  a  way  that  it  would  take 
care  of  both  pieces,  or  else  make  two  fixtures.  As  all  other 
points  in  design  would  be  the  same,  it  was  decided  to  make  a 
movable  counterpoise  which  could  be  adjusted  to  take  care  of 
the  difference  in  weight. 

The  fixture  body  F  is  of  cast  iron,  and  is  screwed  onto  the 
spindle  as  shown  in  the  lower  view.  The  locating  stud  B  is 
shouldered  and  is  held  in  place  by  a  nut  and  washer  on  the 
inner  end;  the  outer  end  is  turned  down  and  threaded  to  re- 
ceive a  hexagon  nut  which  clamps  the  work  through  the  U- 
washer  D.  The  pointed  set-screw  H  is  set  at  a  slight  down- 
ward angle  and  forces  the  work  over  against  the  stud  G.  The 
partial  section  shows  how  the  angular  part  of  the  stud  tends 
to  overcome  any  tendency  to  lift  or  strain  the  casting  out  of 


Fig.  4.     Fixture  witli  Adjustable  Slide  and  Counterbalance 

its  correct  position.  The  circular  pad  E  forms  a  resting  place 
for  the  work.  The  counterpoise  J  is  a  cast-iron  segment  rest- 
ing on  the  two  finished  surfaces  0.  Two  slots  K  permit  the 
passage  of  the  screws  L  which  clamp  the  counterpoise  in  the 
desired  place.  An  enlargement  of  the  slots  on  the  back  of  the 
body  serves  to  prevent  the  hexagon  nuts  from  turning  when 
the  weight  is  being  adjusted.  The  lower  part  of  the  illus- 
tration shows  the  tool-holder  N  fastened  to  the  face  of  the 
turret  and  ready  to  take  a  straight  cut  on  the  outside  of  the 
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sector  with  the  tool  M.  This  arrangement  was  very  satis- 
factory in  every  respect.  The  two  sectors  were  put  in  posi- 
tion and  the  counterweight  adjusted  for  each  piece,  the  pads 
being  marked  by  a  scratch  line  so  that  the  counterweight 
could  easily  be  placed  in  either  position. 

Swintfing-  Fixture  for  an  Eccentric  Piston  Rlngr 
The  work  A  shown  in  Fig.   3  is  a  cast-iron  ring-pot  from 
which  eccentric  packing  rings  are  turned  and  cut  ofl'.     Previ- 
ous to  the  machining  operation  indicated,  these  pots  are  rough- 
ground   on   the   back   of  the   clamping  lugs  E,  and   are  also 


Fig.    6.     Counterbalanced   Indexing  Fixture   for   Triple   Cylinder 

jig-drilled  at  these  points.  The  customer  for  whom  this  fix- 
ture was  designed  did  not  wish  to  go  to  the  expense  of  a 
special  attachment  for  boring  and  turning  eccentric  at  the 
same  time.  Therefore  it  was  considered  expedient  to  design 
the  holding  device  so  that  it  could  be  set  over  to  produce  the 
proper  amount  of  eccentricity  without  re-setting  the  casting. 
The  machine  on  which  the  work  was  done  was  a  horizontal 
turret  lathe  of  standard  make. 

The  work  A  is  located  on  the  three  studs  E,  and  held  fast 
by  nuts  and  washers.  The  body  of  the  fixture  B  is  of  cast 
iron  and  is  screwed  onto  the  end  of  the  spindle.  It  is  fitted 
with  a  bushing  C  which  acts  as  a  guide  to  the  pilot  end  G 
of  the  boring-bar  F.  The  swinging  plate  D  is  pivoted  on  the 
shouldered  screw  K,  and  it  should  be  noted  that  this  screw  is 
set  well  down  into  the  body  of  the  fixture  to  give  additional 
strength.  An  opening  is  provided  in  the  plate  D  so  that  the 
square  stud  M  in  the  body  can  extend  out  through  it  to  act  as 
a  stop  for  the  screws  A'  and  0  in  the  swinging  plate.  These 
screws  are  provided  with  check-nuts  so  that  they  can  be 
locked  after  being  properly  adjusted.  In  this  particular  case, 
the  eccentricity  of  the  ring  was  1/16  inch  and,  as  the  distance 
H  on  the  fixture  was  made  exactly  double  the  distance  S,  only 
%  inch  adjustment  between  screw  O  and  stud  M  was  re- 
quired to  obtain  the  correct  setting.  The  studs  and  nuts  P 
and  0  are  used  for  clamping  the  plate  firmly  to  the  body,  the 
holes  being  slightly  elongated  to  permit  the  necessary  move- 
ment. In  the  operation  of  this  device,  the  tool  J  in  the  bor- 
ing-bar F  was  first  used  to  bore  the  hole.  The  plate  was 
then  swung  over  against  the  stop  and  the  turning  tools  ma- 
chined the  outside  eccentric.  Excellent  results  were  ob- 
tained with  this  device. 


Counterbalanced  Indexing  Fixture  for  ii  Carbureter  Body 
The  work  A  in  Kig.  4  is  a  brass  carbureter  body,  and  the 
fi.xture  for  it  is  considerably  out  of  the  ordinary  in  regard  to 
the  counterbalancing.  The  shifting  of  the  slide  from  one  side 
to  the  other  makes  It  necessary  to  arrange  the  weight  ia 
such  a  way  that  it  can  be  changed  quickly  from  one  side  to 
the  other,  as  occasion  may  require.  The  machine  used  with 
this  fixture  is  a  Pratt  &  Whitney  turret  lathe.  Prior  to  this 
operation  the  casting  Is  milled  on  one  side  on  a  vertical  mill- 
ing machine.  It  should  be  noted  that  a  lug  is  left  on  the 
casting  at  each  end  for  clamping  purposes;  this  Is  cut  off 
after  the  machining  operations  have  been  completed. 

The  body  of  the  fixture  It  is  cast  iron  and  it  is  screwed 
onto  the  spindle.  The  slide  S  is  fitted  to  the  doveUiil  V  In  the 
body  of  the  fixture,  and  the  Indexing  locations  are  obtained 
by  a  taper  pin  in  the  bushings  M  and  S.  The  clamping  of 
the  slide  in  each  position  is  effected  by  the  shoes  O;  these 
are  beveled  to  the  same  angle  as  the  dovetail  and  are  pre- 
vented from  turning  by  the  set-screws  Q  which  bear  against 
the  flat  portion  of  the  shoes.  The  hollow  set-screws  P  act 
against  the  ends  of  the  shoes  and  hold  them  firmly  against 
the  dovetailed  portion  of  the  slide.  The  work  is  located  by 
the  V-blocks  D  and  E,  which  center  the  rough  casting.  The 
block  D  is  screwed  and  doweled  to  the  slide  and  contains  the 
clamp  C  which  bears  against  the  lug  on  the  casting.  The  block 
E  at  the  other  end  is  dovetailed  on  its  lower  side  and  fits  the 
slide.  The  clamp  F  grips  the  lug  and  draws  it  up  against  the 
stud  shown  in  the  lower  view.  A  latch  O  is  pivoted  on  a  pin 
in  the  lugs  L  and  enters  a  slot  in  the  opposite  lugs  K  where 
it  is  retained  by  the  detent  pin  J.  The  screw  //  forces  the 
V-block  against  the  casting.  It  will  be  noted  that  the  latch  is 
so  hung  that  if  the  machine  should  be  accidentally  started 
while  the  latch  is  open,  the  latter  would  tend  to  close  without 
damage  to  the  fixture.  This  point  in  design  is  frequently 
overlooked  and  yet  it  is  well  worthy  of  attention. 

The  counterpoise  T  is  of  cast  iron  and  is  an  easy  sliding  fit 
in  the  dovetail  of  the  body,  so  that  it  can  be  removed  with- 
out diflSculty.     It  is  countersunk  on  its  lower  side  to  receive 


Fig.    6.     Indexing   Fixturo   for  Caat-iron   Valve   Body 

the  spring  detents  U,  which  are  located  on  opposite  sides  of 
the  fixture.  It  is  evident  that  this  counterpoise  must  be 
transferred  from  side  to  side  as  the  slide  is  indexed  from 
one  position  to  the  other,  so  that  the  balance  of  the  fixture 
can  be  preserved.  The  boring-bar  W  is  shown  In  position  in 
the  turret;  the  tool  X  Is  used  to  rough  out  the  pocket,  as  in- 
dicated by  the  arrow.  This  fixture  was  made  up  several  years 
ago  for  an  automobile  factory  in  the  eastern  states,  and  it  was 
used  with  good  results  for  one  season's  production.     It  was 
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nbimdoiii'd  (nily  mi  acciniiit  of  a  (•lnui>;<'  in  tlic  ciirliiirt'tcr  dc- 
sIkii  iiml  iKit  iK'i'iuise  oT  any  fault  In  the  flxluro  llself. 

Coiinterbtiliinced  Iiidexlntc  Fixture  for  iv  Triple  Cyllndnr 

Tho  work  .1  in  Fig.  5  is  a  trlpli-  cylinder  of  cast  Iron  with 
tliroo  bori'd  and  roaniod  liolcs  ciniidistant  abont  a  common 
center  J).  Tlio  (Ixture  was  used  on  a  iiorizontal  turret  latlic. 
TIio  arrangement  of  swivol-plate,  clamps  and  counterwelKlit 
was  made  as  symmetrical  as  possible  so  that  very  little 
chanKc  in  the  balance  of  the  fixture  would  take  place  when 
Indexing  from  one  cylinder  to  another.  The  work  was  milled 
across  tho  base  and  tho  holes  E  jig-drilled  before  the  turret 
lathe  operation  took  place.  The  body  of  the  fixture  is  screwed 
onto  the  spindle  and  is  made  of  cast  iron.  The  swivel-plate 
which  holds  the  work  is  also  of  cast  iron  and  is  pivoted  on 
the  hardened  and  ground  steel  stud  D  which  enters  the  body. 
The  three  pins  E  act  as  locators  and  drivers;  they  are  in 
the  plate  and  match  the  jig-drilled  holes.  Three  clamps  F 
are  used  to  hold  the  piece,  and  they  are  bent  over  on  the 
ends  so  that  they  enter  a  slot  in  the  plate,  which  prevents 
them  from  turning  while  the  screws  are  being  tightened. 
They  arc  also  slotted  so  that  they  can  be  pulled  back  out  of 
the  way  when  putting  the  work  in  position. 

A  hardened  and  ground  steel  plunger  //  (shown  in  detail 
in  the  lower  part  of  the  illustration)    is  tapered  to  fit  the 


Fig.  7.     Indexing  Fixture  for  turning  and  boring  Eccentric 

bushings  G  which  control  the  indexed  locations  as  the  plate 
is  swiveled.  The  steel  bushing  J  acts  as  a  bearing  for  the 
pin  and  also  forms  a  pocket  for  the  spring.  The  clamps  E 
are  loosened  when  indexing  the  plate  but  are  set  up  again 
before  the  machining  is  done,  so  that  rigidity  and  freedom 
from  chatter  are  insured.  The  counterpoise  Q,  in  this  in- 
stance, is  a  part  of  the  body  casting.  At  first  it  is  somewhat 
heavier  than  the  parts  to  be  balanced;  it  is  then  brought  to 
the  required  weight  by  drilling  out  the  stock  after  the  work 
is  clamped  in  position.  Attention  is  called  to  the  fact  that 
the  body  B  contains  a  bushing  M  in  which  the  piloted  end  N 
■of  the  boring-bar  0  is  guided.  It  will  also  be  seen  that  con- 
siderable chip  room  is  provided  for  the  tool  P  when  it  passes 
through  the  work.  The  results  obtained  by  the  use  of  this 
fixture  were  perfectly  satisfactory. 

Indexing-  Fixture  for  a  Cast-iron  Valve  Body 
The  work  shown  at  A  in  Fig.  6  is  a  cast-iron  valve  body 
to   be   machined   complete   at  one   setting.     It  will   be   noted 


llijil  till'  lidlcs  ;iir  at  ill)  (1(  Krecs  with  each  other,  so  that  the 
lixturo  reiiuiri'd  indexing  lliroiiKh  an  arc  of  180  degrcos  dur- 
ing tiie  process  of  machining.  Tlic  casting  is  in  the  rough 
state  when  placed  in  this  fixture.  The  cast-iron  body  Ji  is 
screwed  to  the  spindle,  and  its  forward  end  is  formed  like  the 
letter  U  to  receive  the  swivel-bracket  C,  wliich  holds  the 
valve  body.     This  swivel  has  a  pair  of  V's  which  serve  to 


Fig.    8.     Adjustable    Fixture    for    Twin    Cylinder 

locate  the  casting  centrally  in  one  direction.  The  swinging 
clamps  F  are  pivoted  at  one  end  on  the  shouldered  screws  H, 
and  they  are  clamped  against  the  casting  by  the  action  of  the 
thumb-screws  G.  The  work  is  centered  in  the  other  direction 
by  the  steel  "bull-center"  T,  which  is  forced  onto  the  shoulder 
of  the  bar  R.  This  center  is  used  in  the  rough  cored  hole  be- 
fore the  clamps  have  been  set  up  tightly,  and  while  it  is  in 


Fig.  9. 


Roller   Bearing   Bracket  machined   with  Fixture 
shown   in   Fig.    10 


position,  all  screws  and  clamps  are  tightened.  The  pointed 
set-screws  J  and  E  overcome  any  tendency  of  the  casting  to 
move  during  the  machining  operations.  The  bearings  for  the 
swivel  are  somewhat  out  of  the  ordinary  as  they  are  pro- 
vided with  a  "take-up"  for  wear.  The  hardened  and  ground 
steel  studs  D  are  screwed  into  place  in  the  swivel  and  are 
tapered  on  their  outer  ends  to  form  the  pivots.    The  threaded 
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bushings  P  arc  milled  hexagon  on  the  ends  and  are  tapered 
on  the  inside  to  fit  tlic  pivots.  Headless  set-screws  prevent 
the  bii.sliings  from  turning. 

The  indexing  locations  are  determined  by  the  bushings  L, 
which  are  forced  into  the  swivel  at  the  three  points  shown. 
These  bushings  are  tapered  on  the  Inside  to  fit  the  pin  N, 
which  is  also  encased  in  the  bushing  A/.  A  coil  spring  as- 
sists in  keeping  the  pin  in  position.  This  fixture  was  not 
satisfactory  due  to  the  overhang  of  the  spindle  and  a  certain 
tendency  to  chatter  caused  partly  by  the  excessive  overhang 


Fig.    10.     Bullard    Vertical    Turret    Lathe    arranged    for    machining 
Roller    Bearing    Bracket 

and  partly  by  imperfect  balance  when  in  citlior  of  the  po- 
sitions not  shown  in  the  illustration.  The  writer  has,  how- 
ever, applied  a  fixture  of  very  similar  construction  to  a  verti- 
cal turret  lathe  with  perfectly  satisfactory  results,  showing 
that  the  greatest  fault  was  in  the  excessive  overhang  when 
used  on  the  horizontal  type  of  machine.  Some  of  the  details 
of  construction  in  this  fixture  may,  however,  be  applied  to 
advantage  on  other  work,  and  it  is  of  considerable  value  in 
showing  "what  not  to  do,"  for  we  really  learn  more  by  fail- 
ures than  we  do  by  successes,  although  a  failure  may  be  some- 
what expensive. 

Indexing-  Fixtures  for  the  Vertical  Turret  Lathe 

Let  us  now  take  up  the  subject  of  fixtures  which  are  de- 
signed for  use  on  machines  of  the  vertical  spindle  type.  In 
the  majority  of  cases,  it  is  not  necessary  to  provide  counter- 
balances for  this  type  of  fixtures  because  of  the  construction 
of  the  table  bearing  which  always  tends  to  center  itself  on 
account  of  its  conical  form.  The  great  weight  of  the  table 
is  also  of  assistance  in  overcoming  trouble  which  might  be 
caused  by  heavy  castings  of  an  eccentric  or  one-sided  form. 
It  might  bo  possible  to  have  a  manufacturing  proposition 
come  up  which  called  for  a  great  number  of  very  heavy  ec- 
centric castings  of  the  same  kind.  In  a  case  of  this  kind,  a 
counterweight  might  be  used  in  order  to  save  the  machin<> 
from  excessive  strains  and  unequal  wear  on  the  spindle  and 
table  bearings.  It  is  not,  however,  the  usual  practice  to  make 
any  provision  for  counterbalancing. 

Indexing-  Fixture  for  an  Eccentric 

A  rather  peculiar  fixture  is  shown  in  Fig.  7,  this  having 
been  made  for  a  vertical  turret  lathe.  The  work  A  is  of  cast 
iron  and  is  an  eccentric  strap.  In  a  previous  operation  this 
has  been  turned,  faced,  and  recessed  on  the  flange  side,  hav- 
ing been  held  by  the  solid  portion  of  the  body  at  this  setting. 
The  operation  of  drilling  the  flange  holes  in  a  jig  also  took 
place  before  the  setting  shown  in  the  illustration.     The  work 


for  which  this  fixture  was  designed  is  the  boring  of  the  ec- 
centric hole,  the  facing  of  the  top,  and  the  turning  of  the 
outside  portion.  The  casting  Is  located  by  the  three  pins 
A'  in  the  swivel-plate  //  and  is  clamped  down  by  the  three 
hook-bolts  D.  It  will  be  noted  that  these  hook-bolts  are  well 
backed  up  by  bosses  on  the  swivel-plate.  The  backing  Is  cut 
away  on  one  side  so  that  the  bolt  can  be  swung  around  when 
placing  a  new  casting  in  position.  The  coil  springs  under- 
neath assist  in  releasing.  This  swivel-plate  has  the  point  N 
(shown  in  the  upper  view)  for  Its  center  and  swings  on  the 
boss  Q.  As  point  A'  is  equidistant  from  0  and  P,  it  follows 
that  when  the  swivel-plate  Is  swung  around  180  degrees,  it 
will  be  in  the  correct  position  for  turning  the  outside  di- 
ameter. The  three  buttons  C  are  set  in  the  base  K  and  act  as 
clamps  on  the  annular  shoulders  J  of  the  swivel-plate.  The 
ba.sc  itself  is  held  down  to  the  table  by  the  T-bolts  B.  which 
enter  the  table  Tslots.  It  is  centered  on  the  table  by  the  plug 
M.  The  indexing  locations  are  determined  by  the  bushings 
/■'  and  G  in  the  base.  These  bushings  are  tapered  to  fit  a 
taper  spring-pin  in  the  swivel-plate.  It  will  be  noted  that 
this  method  of  holding  the  work  made  it  possible  to  perform 
all  the  turning  operations  in  two  settings. 

Twin  Cylinder  Fixture  for  the  Vertical  Turret  Lathe 
The  casting  shown  at  A  in  Fig.  8  is  a  twin  cylinder  which 
has  previously  been  machined  across  the  bottom,  and  in  which 
the  flange  holes  have  been  jig-drilled.  The  casting  is 
placed  on  the  sliding  plate  F  and  is  located  by  the  two  pins 
1)  which  are  diagonally  opposite  each  other.  The  four  clamps 
/J  are  used  on  the  flange  to  hold  the  work  in  position.  It 
will  be  noticed  that  the  two  recesses  at  L  permit  the  boring 
tools  to  pass  completely  through,  and  provision  is  made  for 
cleaning  out  these  pockets  by  sweeping  the  chips  into  the  two 
grooves  at  0.  Attention  is  also  called  to  the  fact  that  the.se 
pockets  are  not  bored  entirely  through  the  slide,  for  if  this 
were  done  trouble  might  be  experienced  with  chips  or  dirt. 
The  slide  is  dovetailed  on  its  lower  side,  as  shown  in  the  sec- 
tion X — Y,  and  provision  is  made  for  take-up  by  the  gib  O. 


Fig.    11.     Hear    View    of    FLituro    for    EoUcr    Bearing    Bracket 

The  base  of  the  fixture  B  is  bolted  to  the  table  by  the  T-bolts 
C  and  is  centered  by  the  stud  M.  The  steel  strips  //  are  so 
fitted  that  a  sliding  fit  is  insured  when  the  binders  J  are 
loosened.  The  indexing  is  governed  by  the  taper  wedge 
shown  at  P  in  the  upper  view.  This  wedge  enters  the  two 
slots  Q  and  JC  which  are  tapered  to  receive  it.  The  pin  S  is 
used  to  pull  the  wedge  out  of  engagement.  It  will  be  noted 
that  the  view  of  the  work  shown  in  the  upper  illustration  is 
a  section  taken  on  the  line  Z — Z,  in  order  to  make  the  con- 
struction more  apparent. 
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IiKloxlnu-  Klxluro  for  ii  DlllU'ult  Ploc-o  of  Work 
Fig.  !)  shows  a  partial  section  ol  a  sloel  castliiK  which  is 
of  coiisicU'rablc  size  and  wolghs  nciirly  ;iOO  pounds.  11  is  a 
tauKontial  rolh'i-  bearing  hrackt't  in  which  lour  larKc  po<kfls 
arc  provided  to  receive  the  rollers.  The  center-lines  of  eaeli 
pair  of  pockets  V  and  J>  meet  at  a  coiunion  center,  which  is  so 
far  outside  of  the  casting  proper  that  it  is  obviously  out  ol' 
the  question  to  design  any  sort  of  fixture  for  It  using  this 
center  as  the  pivot  point.  Therefore  an  arbitrary  center  A' 
was  used  as  a  pivot  I'or  the  work,  this  point  being  half  way 
between  /■'  and  G  and  on  a  lino  perpendicular  to  the  axis  of 
the  bearings.  It  is  apparent  that  the  work  can  readily  be 
swung  on  this  center  a  sulllcient  amount  to  bring  the  center- 
lines  parallel  to  the  axis  of  rotation.  The  back  of  the  casting 
has  been  milled  off  on  two  parallel  pads  (not  shown  in  the  il- 
lustration) and  four  small  holes  jig-drilled  before  the  work 
is  placed  in  the  indexing  fixture.  The  two  holes  .4,  which  are 
engaged  by  pins  on  the  fixture,  are  used  for  locating  the 
casting. 

Fig.  10  shows  a  front  view  of  the  vertical  turret  lathe  hav- 
ing the  fixture  in  position  on  the  table.  The  work  A  is 
slipped  onto  the  two  pins  mentioned  and  Is  drawn  back 
against  the  finished  surface  B  by  the  two  clamps  O,  which 
are  C-shapod  to  permit  rapid  handling.  The  swivel-plate  D 
is  of  cast  iron  and  has  an  8-inch  annular  ring  at  the  back  on 
which  it  pivots.  This  ring  is  made  of  generous  size  in  order 
to  give  greater  rigidity,  and  also  to  provide  a  means  of  clamp- 
ing when  the  work  is  indexed.  The  pin  E  is  tapered  and  fits 
the  tool-steel  bushings  which  determine  the  swivel  locations. 
The  sliding  portion  M  of  the  fixture  is  dovetailed  to  fit  the 
base  O  and  rigidity  is  secured  by  gibs  J  in  addition  to  a  dove- 
tail gib  not  shown  in  the  illustration.  The  screws  H  hold  the 
base  down  at  four  points  where  they  enter  the  table  T-slots. 
Another  taper  pin  shown  at  K  is  used  in  obtaining  the  longi- 
tudinal locations.  A  core  drill  N  is  shown  in  position  in  the 
turret,  and  other  tools  used  in  machining  may  also  be  noted 
in  their  respective  positions. 

Fig.  11  shows  a  rear  view  of  the  fixture;  the  protruding  end 
of  the  taper  locating  pin  may  be  noted  at  E.  The  other  bush- 
ing 0  gives  the  correct  location  for  the  other  liole  in  the  cast- 
ing. The  two  holes  P  and  Q  have  nothing  to  do  with  the 
fixture  itself,  except  that  they  were  used  by  the  toolmaker  in 
order  to  fix  his  locations  more  conveniently.  A  steel  clamping 
ring  S  draws  up  the  swivel-plate  tightly  after  indexing,  by 
means  of  the  two  binders  T.  The  four  holes  at  R  give  access 
to  hollow  cup  set-screws  in  the  swivel-plate.  These  set-screws 
are  brought  up  against  the  rough  casting  to  give  additional 
support.  A  clamping  gib  on  this  side  of  the  fixture  is  pro- 
vided with  a  hole  througli  which  the  squared  stem  of  a 
twelve  pitcli  pinion  protrudes.  This  pinion  meshes  with  the 
rack  U  on  the  slide.  The  socket  wrench  W  fits  the  squared 
head  of  the  pinion,  and  it  is  provided  witli  a  sliding  handle  X. 
This  sliding  handle  was  a  necessary  feature  as  several  revo- 
lutions of  the  pinion  had  to  be  made  to  obtain  the  required 
movement  of  the  slide.  As  the  sliding  portion  of  the  fixture 
with  work  attached  weighed  about  800  pounds,  it  will  be  seen 
that  some  method  of  traversing  the  slide  was  necessary,  so 
that  the  operator  would  not  be  compelled  to  push  it  over  by 
hand.  This  fixture  was  built  for  the  Bullard  vertical  turret 
lathe  and  its  action  was  very  satisfactory. 

THE  SOCIETY  OP  AUTOMOBILE  ENGINEERS 
AND  STANDARDIZATION 

Howard  Marmon,  secretary  of  the  Nordyke  &  Marmon  Co. 
and  retiring  president  of  the  Society  of  Automobile  En- 
gineers, recently  stated  that  tlie  society  is  now  one  of  the 
great  engineering  bodies  of  the  world.  It  has  a  membership 
of  nearly  2000  and  is  a  most  vigorous  expression  of  the 
world's  fourth  industry.  It  is,  in  many  ways,  a  unique 
organization,  but  it  is  not  merely  an  organization — it  is  a 
working  agency  of  high  efficiency.  Every  day  the  work  of 
this  society  leaves  its  mark  on  the  American  automobile 
industry.  The  problems  that  this  body  lias  had  to  solve 
were  much  the  same  problems,  diverse  and  complex,  that 
faced  the   railroads  and  their  allied   industries  in   their  days 


ol  rii|)i(l  growth.  The  aiitDnioblle  business  broiight  with  it 
aluKist  innumerable  engineering,  manufacturing  and  Indus- 
I  rial  (luestions  that  demanded,  and  that  still  demand,  quick 
Mild  skillful  consideration. 

'I'he  modern  car  has  reached  its  present  stage  only  after 
a  great  amount  of  experimentation.  During  the  past  few 
years  the  Society  of  Automobile  Engineers  has  directed  this 
work.  What,  then,  has  the  society  accomplished?  Among 
other  tilings,  it  has  raised  the  standard  of  design  and  ef- 
fected the  standardization  of  parts.  This  may  not  mean 
much  to  the  average  user,  but  the  engineer  and  the  producer 
know  very  well  how  large  an  undertaking  it  has  been.  To 
standardize  an  apparently  unimportant  part  often  nujans  an 
amount  of  labor  incomprehensible  to  the  non-mechanical 
mind.  Past  construction  must  be  borne  in  mind,  and  yet 
the  advance  to  a  new  standard  of  merit  must  be  maae.  The 
varying  views  of  engineers  must  be  considered  and  com- 
mercial demands  must  be  regarded,  for  after  all  automobiles 
are  made  to  be  sold.  Where  motor-car  companies  used  to 
pay  eight  to  ten  cents  a  pound  for  "double  extra  special" 
crankshaft  steel  they  now  buy  "S.  A.  E.  Specification  10-40" 
at  two  or  three  cents  a  pound — the  same  quality  in  every 
respect.  The  engineers  of  the  steel  division  of  the  standard 
committee  got  together,  and  using  common  sense  as  a  text, 
obtained  from  the  steel  makers  a  commercial  price  for  their 
wares. 

Before  tlie  standard  committee  had  formulated  its  specifica- 
tions there  were  1100  sizes  of  seamless  steel  tubing,  differ- 
ing by  a  few  thousandths  inch — just  enough  to  make  life 
miserable  for  the  manufacturer.  Now  the  "Data  Book"  which 
is  rapidly  becoming  the  automobile  engineer's  bible  specifics 
160  sizes  only.  These  made  up  in  large  quantities  come 
cheaper  and  delivery  is  quicker.  The  result  is  that  the  prices 
of  the  motor  car  are  less.  The  owner  may  now  try  various 
carbureters  without  having  his  car  entirely  rebuilt.  Gasoline 
pipe  sizes  and  threads  have  been  made  standard,  as  have  the 
lever  connections  and  the  flanges  which  are  joined  to  the  en- 
gine or  the  intake  pipe.  No  longer  is  a  car  owner  unable  to 
shift  from  one  magneto  to  anotlier.  Again  the  reason  is 
that  magneto  bases  and  connections  are  now  made  the  same. 
Wheels  for  motor  trucks  have  been  standardized.  They  used 
to  vary  by  small  dimensions,  and  the  manufacturer  ought  to 
keep  in  stock  four  sets  of  wheels  for  each  truck  to  meet  the 
varying  sizes  of  tires  produced.  Now  all  the  tire  manufac- 
turers make  their  tires  to  conform  to  S.  A.  E.  standards. 
Tires  are  interchangeable  on  the  same  wheels.  It  is  esti- 
mated that  this  reform  alone  has  saved  $300,000  within  the 
past  year. 

*  *     * 

INFLUENCE  OP  VARIOUS  METALS  ON  THE 
CORRODIBILITY  OF  IRON 

Silicon  in  iron  increases  greatly  its  tendency  to  corrode; 
0.3  per  cent  of  silicon  will  make  iron  rust  20  per  cent  more 
rapidly  than  would  ordinary  iron  free  from  silicon.  On  the 
other  hand,  alloying  steel  with  nickel  or  copper  gives  it 
increased  resistance  to  corrosion;  0.20  per  cent  of  copper 
in  steel  produces  a  material  which  is  attacked  by  acids  at 
one-tenth  the  rate  of  ordinary  iron.  The  corrosion  in  the 
atmosphere  is  only  one-third  that  of  iron  free  from  copper. 
An  increase  of  copper  above  0.20  per  cent  does  not  add  to 
the  corrosion  resisting  qualities  of  the  iron.  These  results 
have  been  obtained  not  merely  by  laboratory  experiments, 
but  in  practice.  Roofs  have  been  covered  in  and  around 
Pittsburg  with  ordinary  sheet  steel  and  also  with  a  sheet 
steel  containing  0.20  per  cent  of  copper.  The  copper  alloy 
roofs  were  in  good  condition  when  the  ordinary  sheet  iron 
roofs  were  completely  corroded.  The  results  of  these  ex- 
periments also  showed  that  the  metals  are  less  attacked 
in  rural  districts  than  in  cities,  this  being  due  probably 
to  the  carbon  and  acid  fumes  present  in  the  city  atmosphere. 

*  *     * 

During  1913,  302  people  were  killed  by  automobiles  in  New 
York  City  alone.  The  controlling  meclianism  of  automobiles 
may  have  been  developed  to  perfection,  but  the  reckless 
driver  seems  beyond  control. 
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ADJUSTABLE   CAM-SHAFT   AND   TIMER 
DRIVE 

BY  JOHN  L.  ALDEN' 

The  cams  and  timer  contacts  of  a  gasoline  engine  must  boar 
a  precise  relationsliip  to  the  throws  of  the  crankshaft.  This 
means  that  the  error  in  timing  and  cam-sliaft  gear  setting 
must  be  very  slight,  and  that  any  angular  adjustment,  to  be 
of  value,  must  be  very  close.  On  motors  built  in  quantities, 
it  is  customary  to  mark  the  meshing  teeth  on  the  crankshaft, 
cam-shaft,  and  magneto  or  timer  gears.  In  this  case,  no  pro- 
vision is  made  for  changing  the  timing  of  the  valves  and 
ignition   closer   than   the   variation   obtained   by   shifting   the 


Fig.    1. 


Diairam    illustrating   Method   of  adjusting  Cam-shaft   Gear 
with    Five    Bolt    Holes 


meshing  gears  one  tooth  either  way.  When  this  scheme  is 
used  the  gears  are  cither  keyed  to  the  shaft  or  bolted  fast 
to  a  flange. 

However,  it  is  frequently  desirable  to  provide  means  for 
making  finer  adjustments  than  are  possible  by  the  method 
just  noted.  In  fact,  this  is  absolutely  necessary  in  the  case 
of  experimental  motors,  racing  motors,  and  other  special 
machines  of  this  kind.  In  such  installations,  means  should 
be  provided  for  shifting  the  gears  with  respect  to  the  shaft 
in  steps  not  greater  than  2  degrees  each.  The  most  com- 
mon method  in  use  in  this  country  consists  of  a  gear  bolted 
to  a  flanged  sliaft,  one  member  having  a  greater  number  of 
bolt  holes  than  the  other.  Thus,  if  two  bolts  are  used,  and 
there  are  twenty  holes  in  the  flange  and  eighteen  in  the  gear, 
the  closest  angular  adjustment  possible  is: 
360        360 

a  = •  =   2  degrees. 

18  20 

Hence,  to  be  of  much  value,  at  least  eighteen  holes  must  be 
used  in  each  member.  This  makes  a  rather  expensive  instal- 
lation, and  is  somewhat  unsatisfactory  in  that  it  does  not  per- 
mit a  high  degree  of  precision  In  gear  setting.  There  are 
a  number  of  other  contrivances  in  use,  most  of  them,  however, 
employing  the  slotted  hole  principle  in  one  form  or  another. 
A  bolt  hole  of  this  kind  must  be  close  to  size,  and,  owing  to 
its  form,  is  expensive  to  machine.  Therefore,  It  is  readily 
seen  tha,t  none  of  the  devices  in  common  use  today  are  wholly 
satisfactory,  there  being  some  decided  drawback  in  each  case. 

It  is  the  intention  of  this  article  to  present  an  improved 
adjustment  which  is  not,  to  the  writer's  knowledge,  common 
property  in  the  American  automobile  and  machinery  field. 
This  design  is  being  employed  with  considerable  success 
abroad,  and  it  is  hoped  that  the  idoa  may  bo  of  service  to 
designers  on  this  side  of  the  Atlantic.  Like  the  methods 
previously   described,    this   design   requires   a   flanged    shaft. 


drilled  with  a  number  of  bolt  holes  exactly  In  register  with 
corresponding  holes  in  the  gear.  The  holes  In  the  latt«T 
must,  of  course,  be  located  accurately  with  respect  to  certain 
teeth.  The  adjustment  of  the  gear  depends  entirely  upon  the 
fact  that  the  number  of  bolt  holes  Is  not  an  even  divisor  of 
the  number  of  teeth.  The  relation  between  the  numb.-r  of 
teeth  and  the  number  of  holes  Is  most  simply  expressed  by 
the  formula: 

N  =  kn  +  r. 

N  r 

—  =fc-|-—  (1) 

n  n 

where  K  =  number  of  teeth  in  gear; 
n  —  number  of  bolt  holes; 
k  =  integral  part  of  quotient  obtained   by   dividing  N 

by  n; 
r 

—  =  fractional    part    of   quotient    obtained    by    dividing 
n  N  by  n. 

The  angular  adjustment,  expressed  in  degrees,  is  repre- 
sented by: 

360  r 

a  = (2) 

Nn 

The  method  of  making  this  adjustment  is  very  simple. 
When  the  setting  has  been  made  to  within  one  tooth  of  the 
desired  point,  the  operator  should  ascertain  whether  the 
valves  have  lag  or  lead.  For  the  sake  of  illustration,  assume 
that  the  valves  have  a  slight  lead.  The  gear  Is  then  re- 
moved from  the  flange  and  turned  backward  against  the 
direction  of  rotation,  one  or  more  holes,  the  shaft  being 
held  stationary.  After  remeshing  the  teeth,  the  cam-shaft 
gear  is  again  fastened  to  the  flange  thereby  completing  the 
operation.  In  case  the  valves  lag,  the  gear  should,  of  course, 
be  turned  ahead.  To  make  the  matter  clearer,  let  us  con- 
sider a  numerical  example  taken  in  connection  with  Fig.  1. 


1.1^:^^.1 


Address:      701    Green    Ave.,    Champalcn.    III. 


Fig,    2,     Bolt    Holes   in    both    Cam-shaft    and    Crankihaft    Oears    to 

provide   for  Finer   Adjustment   than   can   bo   made   vith 

Arrangement    shown    in    Tig.    1 

It  is  required  to  find  the  finest  angular  adjustment  which 
can  be  given  to  a  cam-shaft  whose  gear  has  sixty-six  teeth 
and  five  bolt  holes.     From  Equation   (1): 

66  1 

-  =  13  +  — . 
5  5 

r        1 
Hence  k  =  13  and  —  =  — . 
n        5 
From   Equation    (2)    the  angular  adjustment  Is: 
360         1 

a  = X  —  =^  1.09  degree. 

66  5 

In  case  even  closer  regulation  Is  required,  the  driving  gear 
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—  ill  this  instance  the  cranksliiU't  gear  may  \w  provided 
wiih  luccisoiy  tlio  snnio  typo  of  adjusting  device.  Ii'  tliis  is 
(li)iic,  I  In-  angular  adjustment  becomes: 


1         360  r,         360  r 
a  =  — X 


JV.n, 


N  n 


(3) 


1         360  X  1 
—  X 


wliorc  .V,,  II,,  and  r,  are  tlie  corresponding  values  of  N,  n  and 
r  for  the  driving  gear  on  the  crankshaft.  Thus  for  tlio  ex- 
ample shown  in  Fig.  2  the  possible  adjustment  is: 

360  X  1 

=  0.275  degree. 

2  33  X  4  66  X  5 

This  provides  an  adjustment  which  is  delicate  enough  for 
any  ordinary  purpose,  and  has  the  additional  advantage  of 
being  relatively  inexpensive.  It  will,  of  course,  be  understood 

r 
that  it  is  only  the  fractional  part  of  a  tooth,  — ,  that  affects 

n 
the  adjustment,  as  the  movement  of  a  whole  number  of  teeth  A; 
does  not  affect  the  relative  positions  of  the  shafts  when  the 
gears  are  remeshed  after  making  the  adjustment. 


CHARACTER  OF  PAPERS  TO  BE  READ  AT 
THE  ENGINEERING  CONGRESS 

In  the  December  number  of  Maciiinkisy  mention  was  made 
of  the  International  Engineering  Congress  which  will  be  held 
September  20  to  25,  1915,  in  connection  with  the  Panama- 
Pacific  Exposition  in  San  Francisco.  This  congress  is  con- 
ducted under  the  auspices  of  the  great  national  engineering 
societies  in  the  United  States.  The  character  of  the  papers 
that  will  be  read  will  be  of  especial  interest.  As  a  general 
rule,  it  is  intended  that  each  paper  shall  treat  its  assigned 
topic  in  a  broad  and  comprehensive  manner  and  with  special 
reference  to  the  important  lines  of  progress  during  the  past 
decade,  the  present  most  approved  practices,  and  the  lines  of 
present  and  future  development.  It  is  intended,  furthermore, 
that  all  such  papers  shall  be  accompanied  with  a  reasonably 
full  bibliography  of  the  subject,  giving  reference  to  the  Im- 
portant original  papers  and  sources  of  information  relating  to 
the  special  topic  of  the  paper.  In  this  manner  the  reader 
will  be  furnished  with  a  rapid  and  comprehensive  review  of 
the  recent  important  work  relating  to  sucli  topic,  together 
with  references  to  individual  papers  and  sources  of  informa- 
tion for  more  complete  and  minor  details.  Papers  of  this 
type,  rather  than  those  which  deal  with  individual  construc- 
tions or  special  and  individual  problems  or  investigations, 
will  generally  serve  the  purpose  of  an  engineering  congress 
better.  Papers  of  the  latter  type  will  naturally  find  their  place 
in  the  proceedings  of  the  regular  sessions  of  the  various  en- 
gineering societies,  while  the  occasion  of  a  great  engineering 
congress  furnishes  a  more  appropriate  opportunity  for  papers 
of  the  broad  survey  or  encyclopedic  type. 

An  important  exception  to  this  general  plan,  however,  will 
be  found  in  a  series  of  papers  relating  to  the  Panama  Canal, 
of  which  it  is  intended  to  make  a  special  feature  of  the  con- 
gress. These  papers  will  deal  with  the  engineering  of  the 
Panama  Canal  in  all  its  branches,  with  the  influence  of  the 
canal  on  world  commerce,  commercial  trade  routes  and  gen- 
eral transportation  problems.  Colonel  Goethals  has  promised 
his  aid  in  securing  this  series  of  papers,  which  will  thus  form 
a  definite  and  authoritative  discussion  of  the  engineering  prob- 
lems involved  in  this  great  undertaking. 

In  other  special  fields  it  may  be  found  desirable  to  depart 
somewhat  from  the  character  of  the  papers  outlined  above, 
but,  in  general,  and  aside  from  those  relating  to  the  Panama 
Canal,  the  papers  will  be  of  the  character  indicated.  In  order 
to  realize  these  various  purposes  with  regard  to  the  papers 
and  especially  to  avoid  either  the  overlapping  of  two  or  more, 
or  the  omission  of  some  important  topic,  the  Committee  on 
Papers  is  now  preparing  a  carefully  considered  list  of  topics 
to  be  treated  in  the  various  branches  of  engineering,  together 
with  a  general  syllabus  or  outline  of  the  specific  ground  to  be 
covered  by  each  paper,  and  to  which  each  contributor  will  be 
asked  to  adhere  as  closely  as  practicable. 


PROPERTY   RIGHTS   IN   ENGINEERING 
DRAWINGS   AND   DATA 

In  an  address  hvAoro,  the  student  branch  of  the  American 
Society  of  Mechanical  Knglncers,  at  Cornell  University,  Prof. 
Frederick  R.  Ilutton  touched  upon  the  subject  of  tlie  rela- 
tions of  the  draftsman  and  engineer  as  regards  his  proprietary 
right  in  the  designs  which  he  creates.  This  question  is 
closely  allied  with  that  of  ownc^rship  of  patents  which  origi- 
nate during  the  work  carried  out  by  the  draftsman.  The 
subject  was  divided  Into  four  principal  questions,  as  follows: 

1.  May  a  draftsman  make  blueprints  from  his  own  draw- 
ings embodying  his  own  computations,  and  take  those  home 
with  him  or  away  with  him  when  ho  leaves  his  job?  May 
he  do  this  with  the  drawings  of  his  fellow  workers?  These 
will  enhance  his  value  to  any  subsequent  employer.  Are  they 
his  i' 

2.  Suppose  ho  bought  his  own  paper,  and  did  his  printing 
at  home  on  Sundays  and  holidays,  so  that  his  records  were 
not  made  at  his  employer's  expense?  Does  this  change  any- 
thing? 

3.  Suppose  that  this  same  information,  tables  of  sizes  and 
proportions,  design  data  and  standards,  are  in  note-books, 
may  the  draftsmen  copy  these,  and  carry  such  priceless  infor- 
mation gathered  through  years  of  wage-paying  and  experi- 
ment with  him  to  his  next  place,  and  perhaps  to  a  com- 
petitive concern? 

4.  Can  an  improvement  in  a  process,  or  a  new  process  or 
an  improved  design,  or  a  new  mechanical  movement  be  pat- 
ented by  the  draftsman  for  himself,  while  he  is  working  for 
an  employer  on  a  similar  problem,  and  be  used  to  hold  up  his 
employer  until  the  parties  can  agree  as  to  the  terms  of  use 
or  sale? 

The  accepted  answer,  emphasized  by  decisions  of  Court,  and 
embodied  in  codes  and  standards  of  professional  ethics,  is 
that  drawings  and  data  belong  to  the  employer,  and  the  en- 
gineer or  draftsman  may  not  take  them  away  with  him.  The 
reasons  back  of  this  practice  include:  1.  The  shop  fur- 
nished the  plant — rent,'  heat,  light,  tools,  etc. — where  these 
ideas  were  conceived.  2.  The  shop  presented  the  problem — 
without  this  the  invention  or  the  design  would  never  have 
been  created.  3.  The  shop  furnished  antecedent  knowledge 
and  acquired  experience,  which  molded  the  creation,  and  pre- 
vented mistakes  and  waste.  4.  The  shop  furnished  experi- 
mentation, actual  or  precedent,  which  gave  the  creation  its 
practical  or  commercial  shape.  5.  For  many  creations,  the 
shop  furnished  or  will  furnish  the  manufacturing  facilities 
which  the  inventor  would  otherwise  have  to  struggle  to  find 
or  pay  for  heavily  elsewhere.  6.  For  many  creations,  the 
shop  furnishes  the  selling  or  marketing  facilities  of  its  com- 
mercial organization. 

Again,  the  draftsman  or  engineer  may  contract  by  a  signed 
instrument  to  give  shop  or  manufacturing  rights  to  the  em- 
ploying shop,  while  retaining  the  right  to  sell  or  license  to 
outside  parties.  Or,  again,  this  principle  may  be  made  appli- 
cable to  patents  which  relate  to  the  employer's  business, 
while  patents  in  no  way  related  thereto  may  be  expressly  ex- 
cluded, and  the  employer  stands  as  an  outsider  would,  in  re- 
lation to  purchase  or  license. 

Closely  interwoven  with  this  matter  is  the  "trade-secret" 
problem.  Here  the  employer  confides  to  his  engineer  or 
draftsman  or  other  employe  knowledge  of  immense  commer- 
cial importance  to  him,  and  which  for  many  practical  reasons 
he  cannot  protect  by  the  procedure  of  the  patent.  The  Euro- 
pean practice  has  some  vogue  where  the  engineer  and  drafts- 
man agree  by  signed  instrument  not  to  enter  another  concern 
in  the  same  line  of  production  for  five  years  after  leaving  his 
confidential  relation.  Five  years  will  render  much  of  his  in- 
side knowledge  obsolete;  and  the  first  concern  will  not  suffer 
from  a  breathless  and  panting  chase  of  another  five  years 
behind  it.  Many  of  these  contracts  have,  however,  been  de- 
clared void  by  the  Courts  in  the  United  States. 
*     *     * 

Fine  spun  theoretical  knowledge,  unless  mated  with  horse 
sense,  breeds  frills  and  gewgaws  in  design  and  causes  waste 
of  effort  and  money. — Journal  Worcester  Polytechnic  Institute. 
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HEAVY-DUTY  SHAFTS  WITH  TWO  AND  THREE  BEARINGS 


AN  INVESTICiATION  OF  SHAFT  DESUJN  WITH  TWO  AND  THREE  POINTS  OF  aUPPORT 

BY   W.  O.   DUNKLEV 


Many  cases  arise  in  macliiiie  tool  design  in  which  one  or 
more  gears  have  to  be  placed  near  the  middle  of  a  shaft  owing 
to  the  location  of  other  gears.  In  such  cases,  the  shaft  may 
either  be  designed  to  carry  the  load  when  it  is  supported  in 
two  end  bearings  or  a  third  bearing  may  be  provided  at  the 
middle.  The  latter  method  of  procedure  is  coming  into  very 
general  use.  The  purpose  of  this  article  is  to  investigate  the 
design  of  a  shaft  under  both  these  conditions  and  discuss  the 
various  points  which  arise  when  three  bearings  are  used  in- 
stead of  two. 

Fig.  1  illustrates  the  conditions  which  have  been  assumed  for 
the  purpose  of  discussion.  In  this  illustration,  W,  is  the 
driven  wheel  and  IV;  the  following  driver,  the  shaft  between 
these  wheels  transmitting  the  torque.  The  calculations  are 
based  on  the  assumption  that  the  wheels  are  capable  of  trans- 
mitting the  full  horsepower  of  the  motor  when  running  at 
their  lowest  speed.  The  tangential  tooth  loads  are  5  tons  on 
wheel  ir,  and  7.5  tons  on  wheel  W,;  the  torque  on  the  shaft 
is  5  X  19  =  95  inch-tons.  The  bonding  moment  on  the  shaft 
will  approximate  its  maximum  value  when  the  shaft  centers 
lie  in  a  straight  line  as  shown  in  Fig.  2,  i.  e.,  when  the  lines 
of  action  of  the  tangential  tooth  loads  are  parallel.  The  dotted 
arrows  in  Fig.  2  show  the  actual  directions  in  which  the  tooth 
loads  act  if  the  obliquity  of  action  is  taken  into  account. 
Strictly  speaking,  it  will  be  seen  that  the  greatest  possible 
bending  moment  on  the  shaft  S.  will  be  produced  when  the 
lines  of  centers  S,  and  8^  and  S.  and  S3  are  each  inclined  at 
an   angle  of   141^    degrees   to   the   horizontal.     With   lines   of 


Fig.    1.        Diagrams    illustrating   Conditions   assumed   for 
Discussion  of  Shaft  supported  by  Two  Bearings 

contact  inclined  in  this  way  the  dotted  arrows  representing 
the  actual  direction  of  the  pressure  on  the  teeth  would  be 
parallel. 

Shaft  Carried  in  Two  Bearings 
To  obtain  the  maximum  bending  moment  it  is  assumed  that 
the  shaft  is  simply  supported  at  the  middle  of  each  end  bear- 
ing as  shown  at  Z  in  Fig.  1.  For  this  to  be  the  case,  it  would 
mean  that  the  reactions  at  the  bearings  are  evenly  dis- 
tributed over  the  entire  bearing  surface.  This  point  will  be 
referred  to  in  detail  in  a  later  paragraph.  By  taking  mo- 
ments about  A,  we  have: 

54R,  =  5  X  21  +  7.5  X  33 
352.5 

7?j  = =  6.5  tons 

54 
i?,  =  12.5  —  6.5  =  6  tons 
The   maximum   bending   moment   M   will    occur   under   the 
7.5-ton  load. 


A/  =  6.5  X  21  =  136.5  Inch-tons 

T  =  95   inch-tons 

The  diameter  of  the  shaft  that  is  required  for  carrying  this 

combined  bending  and  twisting  load  can  be  quickly  obtained 

from  the  charts  which  were  published  in  connection  with  an 


Fig.  2.     Diagram  showing  Direction  of  Lines  of  Action 
of  Pressures  on   Gear  Teeth 

article  by  the  present  w  riter  that  appeared  in  the  August,  1913, 
number  of  Machinerv.  Using  the  chart,  the  value  of  the  shaft 
diameter  is  found  to  be  7.5  inches.  If  the  charts  are  not  avail- 
able, the  result  may  easily  be  obtained  by  calculation.  Denote 
the  twisting  moment  that  is  equivalent  to  the  combined  bend- 
ing and  twisting  moments  acting  on  the  shaft  by  T,. 
T,  =  M  +  V  M'  +  T'  =  136.5  +  \/  136.5=  -f  95'  =  302  inch-tons. 
The  required  diameter  D  of  the  shaft  is  obtained  from  the 
following  equation: 

16  T, 
D'  = 

where 

/=safe  fiber  stress  =  3.5  tons  per  square  inch; 
16  X  302 

D'  = =  439; 

3.1416  X  3.5 
/J  =  7.5  inches   (approximately). 

The  next  point  is  to  make  sure  that  the  deflection  of  the 
shaft  due  to  the  load  is  not  excessive.  For  the  given  arrange- 
ment of  the  loading  the  most  convenient  method  of  obtaining 
the  deflection  would  be  by  graphical  analysis.  This  amount 
of  work  is  hardly  necessary  in  the  present  case,  however,  as 
a  suflSciently  accurate  idea  of  the  deflection  can  be  obtained 
by  regarding  the  loads  as  concentrated  at  the  middle  of  the 
shaft.  For  this  condition,  the  deflection  d  is  given  by  the 
following  equation: 

WL' 
d  = 


where 
I  =  moment  of  iiiertia  ■ 


48  El 


156; 


Adclnss:      2t;    Rothwell    St..     Salford,     Miinclicstcr.     EriKland. 
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W  =  load   on   shaft  =  12.5   tons; 
L  =  length  of  shaft  =  54  inches; 
E  =  modulus  of  elasticity  =  13,000  tons. 
Then 

12.5  X  54' 

d  = ^  =  0.0202   inch. 

48  X  13,000  X  156 
The  actual  deflection  will  be  slightly  less  than  the  preceding 
value  because  the  loads  are  not  actually  concentrated  at  the 
center  of  the  shaft  in  the  way  that  was  assumed  to  facilitate 
calculation.  Consequently,  a  shaft  rather  smaller  than  7.5 
Inches  in  diameter  might  be  used  with  safety. 

If,  Instead  of  acting  in  parallel  directions,  the  loads  on  the 
shaft  are  inclined  in  the  directions  of  the  arrows  indicated  at 
X  in  Fig.  3,  the  maximum  bending  moment  is  obtained  as 
follows:  The  inclined  load  W,  is  resolved  Into  components 
Wj  sin  0  acting  vertically  and  IV,  cosin  t>  acting  horizontally. 
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At  1'  Is  shown  tho  arrangement  of  the  vertical  load  U',  and 
the  vorticnl  component  of  tho  load  IV'.;  at  Z,  the  arrangement 
of  the  horizontiil  {•oniponent  of  11',  la  shown.  Call  /•'  and  l'\ 
tho  reactions  due  to  the  vertical  loads  shown  at  Y,  and  P  and 
P,  the  reactions  dne  to  tho  horizontal  load  shown  at  Z.  Then 
there  will  be  one  bending  moment  M,  =/■',  X  21  which  acts 
under  the  load  ll',  and  also  a  second  b(>nding  moment  A/n  — 
P,  X  21  acting  under  the  load  ^^\.  at  right  angles  to  the  first 
bending  moment.  Tho  resulting  bending  moment  M  under 
the  load  TVj  Is  then  obtained  by  the  following  equation: 

M  =  \/Mi'  +  M.'  ( 1 ) 

Similarly  there  are  two  bending  moments  acting  at  right 
angles  to  each  other  under  the  load  \\\  which  have  values 
given  by  the  following: 


-2\"- — 


"Tp 


M^  =  F  X21    and    AT,  =  P  X  21 

The  resultant  of  these  bending  moments  is  given  by  the  fol- 
lowing: 

M  =  \/"Ml^~+~M^^  (2) 

The  maximum  bending  moment  M  is  obtained  from  either 
Equation  (1)  or  (2),  the  bending  moment  being  the  result  of 
the  equation  which  gives  the  greatest  value.  This  result 
is  then  used  with  the  twisting  moment  in  order  to  obtain  the 
required  diameter  of  the  shaft  by  the  method  of  calculation 
previously  explained. 

To  return  to  the  question  of  the  pressures  being  evenly 
distributed  over  the  bearings  of  the  shaft  shown  in  Fig.  1: 
When  the  loads  are  first  applied  on  the  shaft  the  resulting 
deflection  will  tend  to  lift  the  ends  E-^  off  the  bearing,  thus 
concentrating  the  full  bearing  load  at  a  point  nearer  the  inner 
ends  E  of  the  bearings.  As  a  result,  the  bearings  will  wear 
at  the  points  where  the  load  is  greatest  and  this  wear  will 
tend  to  continue  until  it  reaches  a  point  where  the  pressure 
is  evenly  distributed.  When  this  condition  is  reached,  any 
wear  which  develops  in  the  bearings  will  be  uniformly  dis- 
tributed. If,  however,  the  deflection  of  the  shaft  is  of  con- 
siderable magnitude,  the  condition  Indicated  in  Fig.  4  may  be 
produced,  i.  e.,  the  ends  E^  of  the  shaft  may  be  raised  suffi- 
ciently to  induce  downward  pressures  L^  and  L..  The  total 
downward  pressure  will  then  be  the  loads  on  the  shaft  plus 
these  induced  loads  L,  and  Zy;,  and  this  pressure  will  be  con- 
centrated at  the  points  E.    This  condition  will  obviously  tend 


Fig.  4.     Diagram    illustrating    Possible    Hesult    of    Excessive 
Deflection   of   Shaft 

to  cause  trouble  in  the  bearings  and  such  trouble  may  be  ex- 
perienced by  having  the  shaft  too  weak,  even  though  the  load 
is  not  excessive  or  the  design  of  the  bearings  defective  in  any 
way.  Considering  the  large  diameter  that  was  found  to  be 
necessary  from  the  preceding  calculations,  it  is  not  surprising 
that  it  is  becoming  a  general  practice  to  support  such  a  shaft 
on  three  bearings  as  shown  at  X  in  Fig.  5. 

Shalt  Carried  in  Three  Bearing-s 
In  order  to  investigate  the  conditions  of  a  shaft  supported 
by  thre3  bearings,  it  will  be  necessary  to  not  only  obtain  the 
required  diameter  of  the  shaft  but  also  to  investigate  the 
distribution  of  the  total  load  over  the  three  bearings.  The 
latter   will   be    found    to    constitute    an    extremely    important 


factor.  The  first  step  Is  to  obtain  the  maximum  Ijeiidlng 
moment  on  the  shaft,  llegarding  the  spans  AC  and  Vli  as 
simple  beams  supported  at  the  ends  and  loaded  with  5  and 
7'/i  tons,  respectively,  the  negative  bending  moment  diagram;! 
are  as  illustrated  at  Y  in  Fig.  5.  For  the  simple  beam  AC  let 
l{,y  equal  the  reaction  at  A. 
Then 

R«  X  27-=  fj  X  6 

30 

27 
The  maximum  bending  moment  M  is  given  by  the  following: 
30 
ilf  =  7f„  X  21  =  —  X  21  =  23.3  inch-tons 
27 
The  ordinate  DZ),  in  the  negative  bending  moment  diagram 
is  therefore  made  to  represent  23.3   inch-tons.     By  a  similar 
method  of  procedure  it  will  be  found  that  the  maximum  bend- 
ing moment  on  the  beam  CB  is  35  inch-tons  and  the  ordinate 
A'A'i  is  laid  off  to  represent  this  value. 

The  positive  bending  moment  diagram  is  next  superimposed 
upon  the  negative  bending  moment  diagram.  For  the  present, 
the  value  of  the  positive  bending  moment  at  the  middle  sup- 


Diagram   showing   Shaft   supported   by   Three 
Bearings   and   Bending   Moment   Diagrams 

port  is  unknown.     The  positive  bending  moment  is  obtained 
from  the  equation  deduced  from  the  theorem  of  three  moments 
given  by  the  following: 
6Z        6Z, 

1 =  ilf a  Li  -f  2  Mc  (L,  -f  L,)  +  Mb  I/, 

where 

Z  =  moment  about  A  of  the  negative  bending  moment  dia- 
gram for  the  span  AC,  i.  e.,  the  moment  of  the  triangle 
ADC  about  A; 

2i  =  moment  of  triangle  CEB  about  end  B; 

ilfa  =  positive  bending  moment  at  support  A;  the  value  of 
this  moment  is  zero  in  the  present  case  since  the  ends 
are  simply  supported. 

M:,  =  positive  bending  moment  at  S  =  zero  for  the  present 
case; 

Mc  =  positive  bending  moment  at  C  =  ordinate  CF; 

Ly  =  length  of  span  AC  =  27  inches; 

L..  =  length  of  span  CB  =  27  inches. 

For  the  present  case  the  equation  derived  from  the  theorem 
of  three  moments  reduces  to: 

6(Z +  Z,)  =iX2VX  M.  (3) 
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Sinco 

L,  =  L,=^  27   and   il/„  =  Mi,  =  0 

23.3  X  21  2  23.3  X  6 

Z  = X  —  X  21  H 

2  3  2 


0  = 


583  X  54  X  95 


(21 +f)    =    ™o- 


0.55  degree,   appro.xiiiiatily. 


nient  of  X/JD,  +  moment  of  DJ)C  about  the  end  .1. 

Z,  =  23.3  X  147  +  23.3  X  69  =  23.3  X  216  =  5032. 

Similarly  Z,=  35  X  216  =  7560. 

Sub.stituting  the  preceding  values  of  /  and  Z,  in  Equation 
(3)  gives 

6  (5032  +  7560)  =  4  X  27'  X  Afc 
6  X  12,592 

M^  = =  26  inch-tons 

4  X27' 

Making  the  ordinate  Cf -^  26  inch-tons,  the  triangle  AFB, 
shown  at  Z  in  Fig.  5,  represents  the  positive  bending  moment 
diagram  which  is  to  be  superimposed  on  the  diagrams  of  nega- 
tive bending  moments  shown  at  Y.  The  shaded  portions  of 
the  diagram  show  the  resultant  bonding  moment  diagrams. 
The  triangles  ODA  and  KEB  arc  the  negative  bending  mome.it 
diagrams  and  the  area  OCKF  is  the  positive  bonding  moment 
diagram.  Consequently  the  maximum  bending  moment  M  oc- 
curs at  the  point  C  and  has  a  value  of  26  inch-tons.  The  twist- 
ing moment  T  has  a  value  of  95  inch-tons,  as  previously 
determined.  For  this  combined  twisting  and  bending  load  the 
required  shaft  diameter  is  obtained  from  the  chart  or  by 
means  of  the  formula  previously  given,  and  is  found  to  be 
5.75  inches.  This  figure  is  based  upon  an  allowable  fiber  stress 
of  3.5   tons  per  square  inch. 

Distribution  of  the  Load  on  the  Bearintrs    . 
l.iet  /i':i   represent  the  reaction  at  the  bearing  A    (Fig.   5). 
Taking  moments  about  the  point  C  of  all  loads  to  the  left  of  C 
gives   5X6  —  7\'u  X  27  —  positive   bending   moment   at   C  =  26 
inch-tons. 

4 
i?a  =  — =  0.148  ton. 
27 
Taking   moments   about   the   point   C   for   all   loads    to   the 
right  of  C  gives  7.5  X  6  —  lit.  X  27  =  26  inch-tons. 
19 
;,•„  =  —  =  0.7  ton 
27 
From  the  preceding  wc  obtain 

A'c  =  12.5  —  R«  —7^1,  =  11.6  tons. 
It  will,  of  course,  be  evident  that  the  reaction  of  Re  repre- 
sents the  load  on  the  middle  bearing,  from  which  it  will  be 
seen  that  by  far  the  greater  portion  of  the  load  is  carried  at 
this  point  and  it  is  extremely  important  for  this  fact  to  be 
remembered  when  determining  the  dimensions  of  the  middle 
bearing.  In  the  case  of  the  shaft  carried  by  two  end  bearings, 
the  most  important  factor  was  the  deflection,  and  as  it  is  ob- 
vious that  the  provision  of  a  central  bearing  will  materially 
rcc'uce  this  deflection,  the  necessity  for  providing  a  large  cen- 
tral bearing  may  easily  be  overlooked.  If  this  mistake  is 
made,  the  provision  of  the  central  bearing  may  actually  do 
more  harm  than  good.  Although  the  end  bearings  A  and  B 
in  Fig.  5  take  only  a  small  part  of  the  load  for  the  conditions 
shown  in  the  illustration,  it  must  not  be  forgotten  that  the 
maximum  loads  on  the  end  bearings  probably  occur  when 
other  gears  on  the  shaft  are  carrying  the  load.  The  fact  that 
the  load  is  distributed  over  the  middle  bearing  will  make  the 
shaft  slightly  stronger  than  it  was  found  to  be  by  the  preced- 
ing calculations. 

Finally,  it  is  desirable  to  examine  the  torsional  stiffness  of 
the  shaft,  particularly  for  cases  where  the  gears  have  to  slide 
on  keys.     For  the  case  under  consideration,  where  the  twist- 
ing moment  T  —  95  inch-tons,  let 
L  =the  length  in  inches  of  shaft  carrying  the  torque; 
A' =  modulus  of  rigidity  ^  5000  tons; 
0  =  angle  of  twist  in  degrees. 
Then 

583  Lr 


Assuming  that  under  certain  circumstances  the  whole  length 
of  the  shaft  is  under  torque,  i.e.,  L  =  54  inches 


5000  X  5.7J 

The  value  obtained  by  the  preceding  equation  Is,  of  course, 
an  extreme  case  which  would  seldom  arise  in  actual  practice, 
but  calculating  on  this  basis  insures  having  a  shaft  of  ample 
strength. 

*     *     * 

PIECE-WORK   AND   PROGRESS 

BY  J,  CROW  TAYLOR' 

Perhaps  the  strongest  point  that  can  be  raised  by  manu- 
facturers and  shop  superintendents  against  piece-work  Is 
that  it  often  proves  a  handicap  to  progress.  Piece-work 
primarily  makes  for  higher  efficiency  with  the  equipment  and 
the  men  at  hand.  It  encourages  effort  and  makes  its  return 
in  proportion  to  the  amount  of  effective  effort  put  forth. 

The  trouble  comes  when  new  improvements  are  offered  in 
the  way  of  machines  and  equipment  to  reduce  cost.  Here  the 
piece-work  system  stands  as  a  bar  that  sometimes  may  be  let 
down  easily  and  sometimes  may  not.  There  is  always  more 
hesitancy  about  installing  labor-saving  machines  and  devices 
where  the  piece-work  system  is  in  vogue  than  where  day- 
work  prevails,  because,  if  for  no  other  reason,  it  calls  for  a 
readjustment  of  piece-work  prices.  This  is  always  a  difficult 
and  trying  problem— one  that  too  often  results  in  dissatisfac- 
tion and  labor  troubles. 

An  illustrative  instance  of  this  kind  was  given  by  a  factory 
owner  recently  in  connection  with  their  molding  department. 
As  any  one  familiar  with  molding  knows  cutting  the  sand  is 
one  of  the  unliked  and  tiresome  jobs  connected  with  the 
work.  This  man  said  that  there  was  brought  to  him  a 
proposition  in  the  shape  of  a  mechanical  device  that  would 
do  the  work  of  cutting  the  sand  for  the  molders  in  his  place 
for  less  than  half  what  it  was  costing  him.  Most  of  them 
were  shirking  this  task  themselves  by  letting  it  out  to  others 
on  a  contract  basis.  The  man  with  the  .mechanical  device 
would  not  offer  to  sell  his  device  outright,  but  wanted  to 
operate  it  on  a  contract  basis.  This  involved  more  compli- 
cations than  would  have  been  met  with  had  the  proposition 
been  for  the  owner  to  buy  the  equipment  and  readjust  his 
molding  .scale  accordingly.  The  proposition  involved  giving 
the  molders  the  benefit  of  the  saving  effected,  yet  a  share  of 
it  must  needs  go  to  the  factory  owner,  too,  because  some 
power  was  required  to  drive  if  and  the  power  would  have 
to  be  supplied  by  the  factory.  He  said  tliat  he  had  been  try- 
ing for  some  time  to  figure  out  a  scheme  by  which  they 
could  use  it  because  it  could  easily  effect  a  saving  for  them 
and  at  the  same  time  help  the  molders  to  make  more  money. 
He  will  perhaps  find  a  way  somehow,  some  day,  but  the  in- 
cident serves  to  illustrate  how  piece-work  is  often  a  handi- 
cap to  progress,  not  necessarily  because  the  piece-workers 
are  opposed  to  innovations  and  labor-saving  devices,  but  be- 
cause any  new  thing  of  this  kind  calls  for  an  entire  reor- 
ganization of  the  system..  This  is  troublesome  and  results  in 
grumbling  and  dissatisfaction,  and  the  upshot  of  it  all  is  that 
many  factory  owners  operating  on  the  piece-work  basis  let 
opportunities  to  improve  their  plant  in  efficiency  go  by  be- 
cause of  the  handicap  of  piece-work. 

Perhaps  in  a  general  readjustment  of  industrial  affairs  be- 
tween employers  and  employes  there  will  be  devised  some 
scheme  for  a  satisfactory  day  wage  regulation  supplemented 
with  a  profit-sharing  proposition  that  will  be  satisfactory  all 
around.  Then  progress  in  the  way  of  efficiency  through  new- 
machines  and  appliances  and  methods  will  be  made  easy  and 
freed  from  some  of  the  handicaps  that  seriously  retard  it 
today. 

*     *     * 

Iridium  was  once  cheaper  than  platinum,  but  at  present 
its  value  is  about  twice  that  of  the  latter  metal.  Up  to  a  few- 
years  ago,  there  was  no  other  use  for  it  except  for  the  points 
of  gold  pens,  but  since  then  it  has  found  extensive  use  as  a 
hardener  for  platinum.  Very  little  pure  platinum  is  now 
being  used  and  nearly  all  of  the  commercial  metal  going 
under  this  name  is  the  so-called  "hard"  platinum  which  is  an 
alloy  of  platinum  and  iridium. 

•  Addrrsti:     C42  S.   40th   St.,    LoiilsrUlr.    K.v. 
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EQUlPMKNTd  AND  MKTUOUS  WHICH  FACILITATE  ItAlMDITY  IN  llANDLINU  AND  UNIFORMITY  OF  WORK 


IIY   W.   K.   I.AKK 


The  nianufacturo  of  bearings  oT  cither  Iho  ball  or  roller 
typo  has  grown  into  a  good  sized  industry  in  the  past  few 
years.  The  automobile  industry  is  responsible  for  a  large 
part  of  this  growth,  as  it  would  have  been  difllcult,  if  not 
lnu>ossible,  to  make  the  automobile  a  success  without  these 
nnti-friction  bearings.  This  Is  especially  true  of  roller  bear- 
ings, which  are  used  on  nearly  all  automobile  wheels  and  are 
a  special  benefit.  They  must  bo  made  as  small  and  light  as 
possible  and,  at  the  same  time,  strong  (-nough  to  carry  the 
load  of  the  car,  combined  with  that  of  the  passengers  or 
other  weight  that  the  car  may  carry. 

The  first  essential  of  either  type  of  bearing  is  a  steel  that 
possesses  the  qualities  that  will  enable  it  to  withstand  the 
strains  to  which  the  bearings  may  be  subjected.  The  second 
essential  is  correct  machining  operations,  as  the  parts  must 


ordinary  carbon  steels  when  both  are  correctly  heat-treated, 
likewise,  the  resistance  to  fatigue,  or  vibrational  strains,  of 
the  alloy  steels  can  bo  ma(l<!  more  tliaii  (luadruplc  that  of 
the  carbon  steels. 

After  the  steel  parts  of  bearings  have  lieon  macliined  to 
tlieir  correct  size  and  shape,  it  Is  essential  that  th(!y  be  thor- 
oughly annealed  before  thc^y  are  carbonized,  hardened  and 
tempered,  or  subjected  to  both  these  treatments.  This  re- 
lieves any  internal  strains,  making  the  pliy.si(ral  properties 
llie  same  in  all  parts  of  a  piece  and  the  strength  uniform  in 
all  directions  from  any  given  point.  For  this  reason  the  an- 
nealing of  all  other  steel  parts  is  just  as  essential,  and  par- 
ticularly those  parts  that  have  to  resist  strains  of  any  kind. 
It  should  always  be  remembered  that  a  steel  piece  is  greatly 
weakened  when  more  of  the  cohesive  force,  which  binds  the 


Fii:.    1. 


Casehardening    Pots    and    Special    Heating    Furnaces    used    by    the  Timken    Keller   Bearingr    Co. 


be  made  within  a  fraction  of  a  thousandth  of  an  inch  of  the 
correct  size.  The  third  essential — and  perhaps  the  most  im- 
portant one — is  the  heat-treatment  that  these  parts  receive. 
This  must  be  of  such  a  nature  as  to  make  the  steel  resist  the 
crushing,  vibrational,  frictional,  or  other  strains  to  which 
all  bearings  are  submitted.  The  reason  this  is  considered  the 
most  important  factor  in  the  process  of  manufacture  is  that 
the  strength,  wearing  qualities,  resistance  to  fatigue,  etc., 
can  be  greatly  increased  or  decreased  by  accurate  or  inac- 
curate heat-treatment.  It  is  an  easy  matter  to  accurately 
heat-treat  ordinary  carbon  steels  and  make  them  excel  the 
highest  grades  of  alloy  steels  which  are  not  correctly  heat- 
treated.  At  the  same  time,  it  is  possible  to  give  such  alloy 
steels  double  the  elastic  limit  and  reduction  of  area  of  the 


•  For  other  articles  on  tbe  beat-treatment  of  steel  published  in 
M.tcHiNEKY,  see  "Tbe  Heat-treatment  of  Gears  at  the  Boston  Gear  Worljs" 
tiy  George  I>.  Colbum,  published  in  Machinery,  June,  1913,  and  other 
articles    there    referred    to. 

t  Address:    1453    Waterloo   St.,    Detroit,    Mich. 


molecules  together,  is  concentrated  at  one  place  than  at  an- 
other. When  steel  leaves  the  rolling  mill  it  is  full  of  these 
unequal  strains. 

All  steels  that  are  used  in  the  manufacture  of  ball  and 
roller  bearings  are  first  poured  into  ingots  that  may  be  any- 
where from  6  to  18  inches  square.  These  ingots  are  usually 
hammered  to  a  size  that  will  make  them  small  enough  for 
the  rolling  or  forging  operations.  The  grain  of  the  cast 
ingots  is  very  crystalline  and,  hence,  very  weak  in  compari- 
son with  the  same  steel  after  it  has  been  hammered,  rolled, 
forged,  etc.  The  mechanical  working  crushes  the  crystals 
together  and  gives  the  metal  a  more  fine  and  dense  structure. 
It  increases  the  elastic  limit  and  other  static  properties  of 
the  metal,  as  well  as  its  dynamic  properties. 

While  doing  this,  however,  it  sets  up  unequal  internal 
strains  in  the  steel  which  should  be  removed  before  attempt- 
ing to  give  it  its  final  heat-treatment.  Therefore,  the  vari- 
ous  parts   that  enter  into   the   construction   of   the  complete 
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bearings  of  the  best  grades  are  always  thoroughly  annealed 
just  before  they  are  carbonized,  or  hardened  and  tempered. 
Sometimes  steel  is  annealed  before  any  machine  work  is  per- 
formed. This  first  annealing  is  usually  done  at  the  steel 
mill  before  the  steel  is  shipped,  but  it  will  not  take  the  place 
of  the  annealing  that  should  be  done  after  the  steel  is  manu- 


point  but  not  far  enough  above  to  coarsen  the  grain;  second, 
hold  the  temperature  at  this  point  long  enough  to  allow  the 
transformation  to  be  completed  but  do  not  prolong  it  beyond 
that;  third,  make  sure  that  the  rate  of  cooling  is  sufllclcntly 
slow  to  prevent  even  a  suporlicial  hardening. 

To  insure  a  uniform  heating  in  a  neutral  atmosphere  and 
a  slow  cooling,  small  parts  should  be  packed  in  some  non- 
carbonizing  material  held  in  metal  pots,  the  covers  of  which 
are  scaled  on  with  clay  before  the  pots  are  put  into  the  fur- 
nace to  be  heated  up  to  the  annealing  temperature.  The  Tim- 
ken  Roller  Rearing  Co.,  of  Canton.  Ohio,  probably  handles  this 
work  as  economically  as  it  is  possible  to  and  still  obtain  the 
accuracy  that  is  recjuired.  The  method  of  procedure  Is  shown 
in  Fig.  1.     Round  cast-iron  pots  with  hollow  centers  are  used. 


Fig.  2.     Use  of  Truck  in  placing  a  Pot  in  the  Furnace 

factured  into  the  different  pieces.  This  is  because  the  ma- 
chining operations  are  likely  to  set  up  other  internal  strains. 
In  heating  steel,  the  temperature  will  reach  a  point  at 
which  there  occurs  a  change  in  the  grain,  or  a  new  grain  struc- 
ture is  born.  With  this  rearrangement  of  the  grain  struc- 
ture any  unequal  strains  will  disappear.  Annealing  consists 
of  raising  the  temperature  of  the  steel  high  enough  to  be  as- 
sured that  the  metal  has  had  time  to  thoroughly  complete 
this  change  of  structure.  The  steel  is  then  allowed  to  gradu- 
ally cool  to  the  temperature  of  the  atmosphere.  The  slower 
this  cooling  takes  place  the  more  thorough  will  be  the  anneal- 
ing and  the  obliteration  of  any  internal  strains.  If  cooled  too 
quickly,  a  hardening  of  the  metal  takes  place  and  other 
strains  are  likely  to  be  set  up;  this  is  especially  true  if  it 
cools  unevenly  or  more  quickly  in  some  sections  than  in 
others.    If  the  steel  is  heated  too  high  above  the  transforma- 


Tig,  4.     Dumping  and  sorting  Work  that  has  been  carbonized 

in  which  the  work  is  packed  in  the  non-carbonizing  material. 
When  the  pots  are  filled,  they  are  lifted  by  the  two-wheeled 
truck  shown  to  the  right  and  wheeled  into  the  furnace,  as 
shown  in  Fig.  2.  Then  the  pot  is  dropped  on  its  four  legs, 
the  truck  pulled  out  and  the  door  closed. 


Fir.  s, 

tion  point  the  grain  will  become  coarsened,  as  each  degree 
of  temperature  above  this  point  adds  to  the  coarseness  of  the 
grain  structure. 

This  information  is  the  basis  of  three  rules  that  it  is 
well  to  follow  when  annealing  all  steels.  First,  heat  the 
metal    to    a    temperature    above    the    highest    transformation 


Furnace  with  Floor-plate  removed  to  show  Burner 

The  oven  of  each  furnace  has  been  lowered  so  that  Its  bot- 
tom is  level  with  the  shop  floor,  and  thus  a  great  deal  of  time 
and  labor  is  saved  in  charging  the  work  into  the  furnaces. 
In  front  of  each  furnace  there  is  a  pit  covered  with  floor 
plates.  The  burners,  piping  and  valves  that  convey  and 
regulate  the  fuel  and  blast  which  supplies  the  furnaces  with 
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hont  are  localcd  in  tlicsc  pits,  tlu;  coiiibiistioii  clKiiulicrs  of 
tlie  furnaces  bcliin  below  the  lloor  level.  'Vlw  burner  in  the 
first  furnace  Is  clearly  shown  in  Fig.  3,  by  the  white  spot 
under  the  door  of  the  heating  cliambcr,  the  door  plate  hav- 
ing 1)( en  removed  for  this  purpose.  These  furnaces  were 
built  by  the  company  from  th<>ir  own  special  dosi^ns,  with  a 
view  of  obtaining  accuracy  and  uniformity  of  temperature  in 
the  heating  chambers.     They  are  built  in  pairs. 

Uefore  adopting  this  method  the  pots  were  gripped  with 
long  tongs  by  one  man,  and  two  other  men,  one  on  each  side 
of  the  furnace  door,  lifted  each  pot  Into  the  furnace  or  took 
it  out,  the  furnaces  being  set  on  top  of  the  floor,  as  is  the 
usual  custom.  By  lowering  the  combustion  chamber  below 
the  floor  level  and  thus  bringing  the  floor  of  the  heating 
chamber  on  a  level  with  the  shop  floor,  one  man  with  the 
truck  shown  In  Pigs.  1  and  2  is  able  to  handle  larger  and 
heavier  pots  in  less  time  than  that  formerly  taken  by  the 
three  men.  Thus,  the  saving  in  labor  has  more  than  paid 
for  the  lowering  of  the  furnaces. 


while  li^lil  burning.  If  the  tciiipcraliire  goes  too  liinh,  this 
crnlral  light  is  turned  oil  and  the  red  one;  above  it  is  ligliU.'d. 
'riicn  tlie  furnace  operator  must  lower  tlie  fuel  oil  and  blast 
that  is  going  througli  the  burners  and  thus  r(!(t.uc(?  the  size  of 
the  flame.  When  the  tempc^rature  is  too  low,  the  blue  light  Is 
turned  on  and  the  others  are  switched  off.  Then  it  becomes 
necessary  to  increase  the  (■oliiinn  of  the  ll;inii'  ciiliTinn  the 
furnace. 

Kuel  oil  and  dry  steam  are  used  for  heating  the  furnaces. 
Tliis  oil  is  located  in  large  tanks  underneath  the  floor  of  the 
shop-  and  (luite  a  distance  away  from  the  furnaces.  As 
pressure  on  the  oil  is  needed,  a  pump  drives  the  oil  from 
this  tank  through  the  burners  at  a  pressure  of  about  15 
pounds  per  sciuare  inch.  The  steam  passes  through  the 
burners  at  a  pressure  of  about  60  pounds  per  square  inch  and 
this  gives  the  proper  combustion. 

Some  parts  of  bearings  withstand  the  strain  much  better 
if  made  from  low  carbon  steel  and  carbonized.  This  gives 
the  outer  surfaces  of  such  parts  a  high  carbon  content  that 


Fig.    5.     Arrangement    of    Hardening    Furnaces    and  ftuencliing    Tanks 


To  be  assured  that  the  furnace  temperatures  are  cor- 
rect, a  pyrometer  system  has  been  installed.  Thermo-couples 
have  been  inserted  in  each  furnace  and  the  indicating  meter 
is  located  in  a  separate  room.  Only  one  indicating  meter  is 
required  to  show  the  temperature  in  some  twenty-four  fur- 
naces. One  man  has  charge  of  this  room  and  his  only  duty 
consists  of  operating  the  pyrometer  to  ascertain  the  tem- 
perature of  each  furnace  at  intervals  of  a  few  minutes,  and 
to  see  that  the  furnaces  are  kept  at  the  temperature  desired. 
By  means  of  electric  lights,  he  gives  the  furnace  operator  a 
signal  when  the  temperature  of  any  furnace  is  too  high  or 
too  low;  and  then  he  insists  that  the  man  at  the  furnace  ad- 
just the  valves  to  bring  it  back  to  the  correct  temperature. 

The  signals  consist  of  three  incandescent  lamps  that  are 
shown  on  a  steel  bar  above  the  door  of  each  furnace.  The 
central  light  is  clear  glass,  while  the  upper  one  is  red  and 
the  lower  blue.  When  the  temperature  of  the  furnace  is  cor- 
rect the  central  light  is  the  only  one  that  shows.  This  is  best 
illustrated  in  Figs.  2  and  3,  where  all  the  furnaces  show  the 


can  be  made  hard  to  resist  frictional  wear  or  any  tendency 
to  crush  or  deform,  while  the  low  carbon  center,  or  core, 
will  remain  soft  and  ductile,  and  thus  make  it  difiicult  to 
break  the  piece  with  any  of  the  severe  shocks  or  strains  it  re- 
ceives when  in  use.  This  carbonizing  is  done  ^fter  the  piece 
has  been  machined  to  the  proper  size  and  shape.  Grinding  is 
the  only  kind  of  work  that  is  practical  after  the  steel  has 
been  carbonized. 

In  performing  the  carbonizing  operation,  the  work  is  packed 
in  iron  pots  and  heated  in  furnaces  in  just  the  same 
manner  as  shown  for  the  annealing  operations.  The  ma- 
terial in  which  the  work  is  packed  differs,  however,  as  it  must 
be  a  carbonaceous  instead  of  non-carbonizing  material.  Bone, 
charcoal,  charred  leather  and  numerous  other  materials  have 
been  used  for  this  purpose,  both  alone  and  in  various  com- 
binations. Figs.  1  and  3  illustrate  the  methods  of  packing 
the  work.  Fig.  1  shows  the  bank  of  furnaces  used  for  car- 
bonizing. The  first  of  these  is  a  Frankfort  furnace,  which 
was  installed  by  the  Strong,  Carlisle  &  Hammond  Co.,  while 


April,   1914 


MACHINERY 


665 


the  others  were  built  by  the  Brown  &  Sharpe  Mfg.  Co.  The 
special  annealing  furnaces  built  by  the  company  for  their 
own  use  are  shown  in  Pig.  3. 

In  the  lower  left-hand  corner  of  Fig.  3  will  be  seen  part 
of  a  pot  that  has  been  sealed  up  ready  to  insert  in  the 
furnace  with  the  two-wheeled  truck  that  Is  being  handled 
by  the  man  at  the  left  of  the  picture.  Beside  it  are  two 
pots  that  are  only  partly  filled.  These  show  the  way  the  work 
is  laid  in  the  carbonizing  material.  Each  steel  piece  is  kept 
at  least  one  inch  away  from  all  other  pieces.  Then  the  carbon 
can  penetrate  all  parts  of  the  outer  surface  when  the  pot  and 
its  contents  are  heated  to  a  temperature  that  is  high  enough 
to  make  the  steel  so  hot  that  it  will  absorb  carbon. 

The  amount  of  carbon  that  is  thus  injected  into  the  outer 
surfaces  of  the  steel  and  the  depth  to  which  it  penetrates 
are  governed  by  the  composition  of  the  steel;  the  nature  of 
the   carbonizing   material;    the   temperature   of   the    furnace; 


the  larger  will  be  the  amount  of  carbon  that  It  will  absorb  in 
a  given  time;  and  the  greater  the  depth  to  which  It  is  pos- 
sible to  make  the  carbon  penetrate.  Owing  to  the  grain  of  the 
steel  becoming  gradually  coarsened  by  each  degree  that  the 
temperature  is  raised  above  the  transformation  point,  there 
is  a  limit  to  the  heat  that  can  be  successfully  used  when 
carbonizing  steels.  When  heated  too  far  above  the  trans- 
formation point  the  grain  begins  to  crystallize,  and  at  still 
higher  heats  the  crystals  begin  to  separate  from  one  an- 
other. When  these  small  cracks  appear  between  the  crystals 
the  usefulness  of  the  metal  has  been  destroyed  and  It  can 
only  be  restored  by  remelting  and  rerolling  or  reforglng. 
Before  the  crystals  begin  to  separate,  the  original  fineness  of 
grain  can  be  restored  by  allowing  the  steel  to  cool  and  after- 
ward heating  it  to  a  little  above  the  transformation  point 
and  then  suddenly  cooling  it  by  quenching  In  oil  or  water. 
This  is  the  hardening  operation  and  if  properly  done  it  will 


Rotary   Furnaces   used   for  drawing   the   Temper  of    Roller   Bearing-   Parts 


and  the  time  the  work  is  held  at  this  temperature.  The 
outer  shell  of  the  steel  piece  is  usually  made  to  absorb 
enough  to  give  it  1.00  per  cent  of  carbon.  This  percentage  of 
carbon  gradually  diminishes  toward  the  center  of  the  piece 
until  the  low  carbon  content  of  the  original  metal  is  reached. 
This  will  vary  from  0.10  to  0.20  per  cent  of  carbon,  as  it  is 
such  grades  of  steel  that  are  used  for  parts  that  are  to  be 
carbonized.  Many  of  the  high-grade  alloy  steels,  as  well  as 
the  ordinary  carbon  steels,  are  carbonized  to  various  depths 
and  with  various  percentages  of  carbon.  These  alloys  give 
much  better  results  in  bearings  than  any  of  the  carbon  steels, 
and  are  nearly  always  used  for  the  parts  of  bearings  that  have 
to  withstand  great  strains.  They  are  more  expensive,  how- 
ever, and  hence  some  of  the  cheaper  bearings  arc  made  from 
the  carbon  steels. 

The  higher  the  temperature   to  which   the   steel   is  raised, 
the   more   quickly   will   it   absorb   carbon    to   a   given    depth; 


put  the  steel  in  as  good  a  condition  as  though  the  grain  had 
not  been  coarsened  by  overheating. 

Therefore,  carbon  steels  with  a  transformation  point  of 
1500  degrees  F.  or  below  can  be  held  at  a  temperature  at 
1650  degrees  for  several  hours,  when  carbonizing  them,  and 
the  coarseiied  grain  can  then  be  brought  back  to  its  greatest 
degree  of  fineness  by  the  subsequent  hardening  operation. 
Some  of  the  alloy  steels  with  a  transformation  point  of  1650 
degrees  F.  can  be  heated  to  1750  degrees  for  the  carboniz- 
ing operation.  These  temperatures  will  give  a  rapid  pene- 
tration of  carbon;  they  also  give  as  high  a  percentage  in  the 
outer  shell  as  is  required  for  practical  work  and  to  the  neces- 
sary depth.  Under  ordinary  conditions,  a  temperature  of 
1650  degrees  F.  maintained  for  one  hour  will  cause  the 
carbon  to  penetrate  to  a  depth  of  1/64  inch;  three  hours 
will  give  a  depth  of  case  of  1/32  inch;  nine  hours  a  depth  of 
1/16  inch;    and   twenty-four  hours  will   give   a  depth   of  1/8 
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liiili.  11  Is  very  Hcldom  lliat  llir  IUkIi  curlioii  coiitciil  Is  re- 
Mulred  for  a  (U'ptli  of  more  than  1/lG  inch  luid  tliiiH  ouch 
lot  of  steel  parts  can  usually  bo  carbonized  in  a  day's  run. 

After  deciding  what  is  the  best  tempernturo  for  the  car- 
bonizing heat,  the  best  results  can  only  bo  obtained  by  keep- 
ing the  furnace  uniformly  at  that  temperature  during  all  the 
time  the  work  is  in  the  furnace.  Hence  the  same  pyrometer 
is  installed  on  these  furnaces  that  is  used  on  the  annealing 
furnaces  and  on  all  other  furnaces  used  in  the  heat-treating 
department.  Then  the  time  will  decide  the  depth  of  pene- 
tration, and  when  the  desired  depth  has  been  obtained  the 
pot  should  be  taken  out  of  the  furnace  and  allowed  to  cool 
slowly  to  below  600  degrees  P.  After  that,  the  work  can  be 
taken  out  of  the  pot  and  allowed  to  cool  quickly.  Then  it  is 
ready  for  any  hardening  and  tempering  that  is  required.  In 
Fig.  4  is  shown  the  way  the  work  is  removed  from  the  pot 
and  sorted.  The  square  pots  are  used  for  carbonizing  work 
and  the  round  ones  for  annealing.  Thus  there  is  no  excuse 
for  getting  the  work  mixed  in  these  two  operations.  Some 
take  the  pot  out  of  the  furnace  and  dump  the  work  directly 
Into  the  quenching  bath  for  the  hardening  operation.  The 
carbonizing  temperature  is  usually  too  far  above  the  trans- 
formation point,  however,  to  give  the  steel  the  finest  grain 
that  it  is  capable  of  assuming.  Thus  it  is  far  better  to  allow 
the  work  to  cool  down  from  the  carbonizing  temperature  and 
then  rc-heat  it  for  the  hardening  operation. 

In  hardening  carbonized  bearing  parts,  the  best  results  are 
obtained  by  giving  them  a  double  heating  and  quenching 
to  get  the  proper  degree  of  hardness  in  both  the  hard  outer 
shell  and  the  soft  core.  This  is  due  to  the  fact  that  the  trans- 
formation points  of  high  and  low  carbon  steels  occur  at 
different  temperatures,  which  are  often  200  degrees  apart. 
The  steel  should  first  be  quenched  from  the  high  transforma- 
tion point  of  the  low  carbon  steel  in  the  core  and  then  re- 
heated to  the  lower  transformation  point  of  the  high  carbon 
steel  of  the  outer  shell  and  again  quenched.  This  produces 
bearings  that  it  is  almost  impossible  to  break  or  crush  under 
the  load  that  they  are  designed  to  carry.  It  also  gives  them 
a  wearing  surface  that  will  last  a  long  time,  as  its  grain  Is 
very  fine  and  dense. 

Some  parts  of  the  bearings  are  made  from  steel  that  con- 
tains the  desired  amount  of  carbon.  These  parts  are  hard- 
ened and  tempered  without  being  subjected  to  the  carbonizing 
process.  Such  work  is  inserted  in  furnaces  and  heated  to 
the  hardening  temperature  without  being  packed  in  Iron 
pots.  When  it  has  reached  the  correct  heat  for  hardening, 
it  is  quenched  in  tanks  of  oil  or  water.  If  the  hardening 
temperature  has  been  just  right,  i.  e.,  just  above  the  trans- 
formation point,  the  steel  will  then  be  in  the  hardest  state  to 
which  it  can  be  brought.  It  will  be  what  is  termed  "glass 
hard,"  and  hence  brittle,  and  must  be  heated  again  to  a  high 
enough  temperature  to  draw  out  enough  hardness  to  obtain 
the  desired  degree  of  toughness. 

The  hardening  temperature  is  the  most  important  one 
and  will  not  allow  of  as  much  variation  as  the  annealing  and 
carbonizing  temperatures,  if  the  best  results  are  to  be  se- 
cured. If  the  steel  is  not  heated  up  to  the  transformation 
point  before  it  is  quenched,  the  change  in  grain  structure 
will  not  take  place  and  the  steel  will  be  no  harder  than  when 
it  leaves  the  rolling  or  forging  operations.  If  heated  above  the 
transformation  point  the  grain  coarsens  in  proportion  to  the 
number  of  degrees  of  temperature  above  this  point.  As  it 
coarsens,  the  physical  properties  of  the  steel  deteriorate. 
Each  rise  of  50  degrees  P.  above  the  transformation  point 
will  lower  the  elastic  limit  of  carbon  steels  something  like 
5000  pounds  per  square  inch,  and  other  physical  properties  in 
like  proportion.  Thus  the  greatest  strength  that  can  be 
given  the  steel  can  only  be  obtained  at  a  certain  tempera- 
ture. Any  variation  from  this  means  weaker  metal.  Its  ca- 
pacity to  resist  fatigue  also  loses  somewhat  over  15  per  cent 
with  each  50  degrees  rise  above  the  transformation  point. 

In  hardening  the  various  parts  of  Timken  roller  bearings, 
furnaces  similar  to  those  shown  in  Pig.  5  are  used.  These 
are  the  Strong,  Carlisle  &  Hammond  Co.'s  furnaces.  When 
the  correct  temperature  has  been  obtained,  the  work  is 
thrown  into  one  of  the  tanks  shown  at  the  right,  so  it  will 


sudidiily  cool.  The  hot  steel  would  naturally  raise  the  tem- 
perature of  this  bath,  and  when  raised  too  high  the  steel 
would  not  bo  cooled  quickly  enough  to  produce  the  greatest 
degree  of  hardness.  To  overcome  this  difllculty,  the  liquid 
is  kept  constantly  in  circulation  by  allowing  the  hot  fluid  to 
overflow  at  the  top  of  tli(!  tank  and  run  into  a  largcjr  tank 
which  is  located  below  the  level  of  the  floor  at  a  considerable 
distance  away.  This  allows  the  li(iuid  to  cool  by  radiation, 
and  it  is  then  pumped  back  into  the  tank.  The  stream  that 
can  be  seen  steadily  flowing  into  the  tank  is  the  cool  liquid 
(■oniing  from  this  pump.  A  wire  basket  lies  in  the  bottom  of 
the  tank  and  covers  nearly  the  entire  bottom.  When  the 
hot  steel  is  thrown  in  the  bath  it  is  caught  in  this  basket. 
The  block  and  tackle  shown  is  used  to  raise  the  basket  out 
of  the  tank  when  it  becomes  filled  with  work  which  has  had 
time  to  cool.  The  basket  Is  merely  raised  above  the  level  of 
the  tank  and  the  work  dumped  into  cars  or  trucks  that  con- 
vey it  to  the  other  parts  of  the  shop  where  it  is  to  be  used. 
Thus  large  quantities  of  work  can  be  handled  during  a  regu- 
lar work  day  at  a  very  small  cost. 

The  accuracy  of  the  drawing  temperatures  is  also  very  im- 
portant. When  too  much  of  the  hardness  is  drawn  out,  the 
bearing  parts  will  be  too  soft  and  will  compress  when  under 
load.  When  too  little  of  the  hardness  is  drawn  out,  they  will 
be  too  hard  and  brittle  and  thus  likely  to  crush  or  break. 
To  get  the  greatest  accuracy  in  the  drawing  temperatures, 
the  furnaces  shown  in  Fig.  6  are  used.  The  heating  cham- 
bers of  these  furnaces  are  revolving  retorts  through  which 
the  work  slowly  travels  until  it  has  absorbed  the  highest 
temperature  of  the  furnace.  It  then  drops  out  at  the  far  end 
into  receptacles  which  are  removed  when  they  are  full. 
The  retort  has  a  spiral  web  on  the  inside  and  this,  in  con- 
nection with  the  speed  at  which  the  retort  is  revolving, 
controls  the  time  that  is  consumed  for  the  work  to  travel 
through.  The  work  is  dumped  into  the  round  hole  shown  at 
the  near  end  of  the  furnace.  Thus  the  tempering  is  done 
automatically  and  the  furnace  operator  can  devote  most  of 
his  time  to  adjusting  the  burners,  so  the  furnace  will  be 
maintained  at  the  correct  drawing  temperature.  These  fur- 
naces can  also  be  used  for  automatically  heating  bearing 
parts  to  the  hardening  temperature  and  then  dropping  them 
into  a  quenching  bath  at  the  far  end  of  the  furnaces.  The 
retort  would  then  have  to  travel  slower  to  allow  the  work 
more  time  in  which  to  reach  this  higher  temperature. 

THE   FIRST   STEAM  ENGINES 

The  first  steam  engines  are  said  to  have  been  built  for  use 
in  pumping  water  out  of  mines.  They  were  connected  to 
vertical  reciprocating  pumps  and  were  built  with  vertical 
cylinders.  As  it  was  not  considered  practical  to  place  the 
engine  directly  over  the  mine-shaft,  the  heavy  parts  were 
placed  at  one  side  and  a  beam  was  used  to  reach  over  the 
shaft  and  make  connection  with  the  pump  rod.  At  a  later 
date  the  same  style  of  engine  was  applied  to  drive  mill  ma- 
chinery, the  pump  rod  being  connected  with  the  crank  which 
drove  the  shafting.  This  type  of  engine  was  used  for  seve- 
ral generations  before  a  man  came  along  who  saw  that  the 
beam  was  unnecessary  where  there  was  no  pit's  edge  to  reach 
over.  This  is  but  an  indication  of  the  value  of  experience  in 
power  transmission  and  other  engineering  problems,  and  it 
is  the  accumulation  of  knowledge  in  this  way  that  enables 
present-day  designers  to  work  out  a  transmission  system  to 
meet  existing  conditions.  Various  types  of  transmissions 
are  used  to  meet  the  complex  requirements  of  modern  manu- 
facturing plants.  The  development  of  these  drives  is  the 
result  of  experience,  and  in  order  to  get  the  most  satisfactory 
results  from  a  given  installation  it  must  be  of  the  type  best 
suited  for  the  work;  the  equipment  must  also  be  correctly 
installed  and  properly  cared  for  after  installation  in  order  to 
obtain  the  maximum  eflSciency. 

*     »     * 

If  iron  is  present  in  sufficient  amount  in  brass  castings, 
they  will  be  hard  and  difficult  to  machine.  The  iron  content 
should  not  exceed  0.5  per  cent,  in  order  to  make  good  yellow 
brass  castings  that  can  be  easily  turned. 
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CHUCKS  FOR  VARIOUS  PURPOSES  AND  PRINCIPLES  OF  DESIGN 

UY   HBKBEKT  L.  THOMPSON* 


From  the  average  mechanic  who  is  not  familiar  with  their 
various  uses,  magnetic  and  electrical  appliances  for  shop  use 
still  receive  a  certain  amount  of  distrustful  indifference. 
This  is  undoubtedly  tlie  reason  why  they  are  not  in  more 
general  use,  and  it  is  reasonable  to  believe  that  a  better 
knowledge  of  the  simplicity  of  their  construction  and  opera- 
tion would  greatly  add  to  their  prevalence  in  all  modern 
shops,  both  for  tool  work  and  manufacturing.  Prejudice  is 
often  responsible  for  discrimination  against  magnetic  chucks. 


Figs.     1    and    2.     Diagrams    illustrating    the    Flow    of    the 
Uagnetic    Current 

buf  if  the  tool  designer  would  only  realize  how  extremely 
simple  they  are,  and  liow  efficient  for  certain  classes  of  work, 
we  would  see  a  great  many  more  of  them  in  use. 

It  is  not  difficult  for  anyone  with  an  elementary  knowledge 
of  the  principles  involved  to  make  good  serviceable  magnetic 
chucks;  chucks  that  will  hold  any  kind  of  iron  or  steel  work 
and  will  operate  on  any  direct-current  lighting  circuit  of 
the  voltage  for  which  the  coils  are  wound.  The  amount  of 
machine  work  required  in  making  them  is  generally  slight 
and  of  the  simplest  kind,  and  when  the  low  cost  of  the 
material  and  the  operating  current  is  considered,  it  is  posi- 
tively an  expense  to  be  without  them,  if  any  quantity  of  sur- 
face grinding,  planing  or  milling  is  being  done. 

Every  tool  designer  and  tool-room  foreman  should  be  able 
to  produce  magnetic  chucks  for  any  work  to  which  they  are 
adapted.  It  is  not  a  problem  to  which  only  an  electrical  en- 
gineer can  aspire;  on  the  contrary,  the  ordinary  possessor  of 
common  sense  and  a  little  ingenuity  can  originate  chucks  of 
suitable  sizes  and  shapes  for  a  great  variety  of  purposes,  if 
he  but  knows  approximately  how  to  provide  a  proper  mag- 
netic circuit,  energizing  coils  of  proportionate  size,  and  can 
use  Ohm's  law  to  determine  the  size  of  wire  to  employ  in  the 
coils  to  accommodate  the  voltage  upon  which  the  chuck  Is 
to  be  used.  By  computing  the  absolute  resistance  of  the  mag- 
netic circuit  and  using  a  technically  correct  coil,  a  chuck  could 
be  made  that  might  operate  on  a  few  cents  worth  less  of 
current  per  week  than  one  designed  by  the  layman,  but  it  is 
extremely  doubtful  if  the  possible  economy  would  repay  one 
for  the  extra  effort.  At  any  rate  electrical  formulas  of  this 
kind  are  very  unsatisfactory,  owing  chiefly  to  the  fact  that 
the  magnetic  resistance  of  iron  varies  greatly,  even  in  dif- 
ferent parts  of  the  same  piece. 

Comparatively  few  magnetic  fixtures  are  employed  for  other 
than  plain  flat  work  on  the  surface  grinder,  the  many  obvious 
advantages  obtained  by  the  use  of  even  an  indifferent  chuck 
in  this  connection  having  won  them  a  place  of  some  promin- 
ence. For  milling,  planing  or  turning,  however,  they  have 
never  been  taken  as  seriously,  and  the  reason  is  simply  a  de- 
plorable lack  of  confidence  in  the  holding  power  of  a  magnet 
for  work  of  this  character.  While  it  is  true  that  the  ordin- 
ary surface  grinder  chuck  is  not  intense  enough  to  hold  some 
of  the  heavier  work,  it  is  a  simple  matter  to  design  chucks 
of  enormous  holding  power  for  almost  any  shape  of  work.    Of 


course,  It  is  necessary  to  provide  stops  to  take  up  the  tool 
thrust  on  most  heavy  work,  but  as  this  in  no  way  detracts 
from  the  value  of  the  chucks  as  operation  savers,  it  cannot 
be  urged  as  an  argument  against  them.  Even  non-magnetic 
metals  such  as  brass  or  aluminum  can  be  held  on  specially 
designed  magnetic  fixtures.  To  be  sure,  they  cannot  be  held 
directly  by  the  magnetism,  as  iron-  or  steel  could,  but  iron  or 
steel  clamping  levers  can  be  provided  which  are  so  disposed 
that  the  magnetic  force  will  draw  them  against  the  work  to  be 
held.  Perhaps  this  would  not  constitute  a  magnetic  chuck, 
strictly  speaking;  but  it  is  one  of  the  variations  that  can  be 
resorted  to,  and  it  will  give  in.stantaneous  clamping  and  un- 
clamping  of  the  work  which  is  the  main  consideration.  Some- 
times it  is  necessary  to  hold  even  iron  or  steel  pieces  in  this 
way  if  they  are  very  small  or  thin,  as  it  is  unhappily  a  fact 
that  a  piece  of  work  must  have  a  certain  amount  of  cross- 
sectional  area  in  order  to  be  strongly  held  by  any  magnet. 

Elementary  PrincilJles  of  Magnetic  Chuck  Design 
The  range  of  work  that  can  be  done  with  magnetic  chucks 
is  so  enormous  and  of  such  diversified  character  that  a  de- 
scription of  a  few  of  the  different  forms  would  avail  little 
toward  imparting  useful  knowledge  to  one  who  wishes  to  de- 
sign them  for  special  work,  unless  some  attention  was  given 
to  the  elementary  principles  governing  the  production  of  an 
efficient  electro-magnet.  In  other  w-ords,  while  the  common 
type  of  chuck  for  flat  work  is  very  useful  in  the  tool-room 
and  at  times  in  the  manufacturing  departments,  it  is  the 
ability  to  adapt  the  magnetic  circuit  to  any  special  work  of 
varied  shapes  and  sizes  that  is  particularly  valuable,  for 
often  work  is  held  in  a  clamping  fixture  which  consumes  from 
20  to  80  per  cent  of  the  operation  cost  in  the  clamping  and 
unclamping,  though  it  could  be  held  with  a  magnet  and 
gripped  or  released  by  simply  throwing  a  switch.  While  it 
is  not  necessary  to  have  more  than  a  rudimentary  knowledge 
of  electricity  in  general  to  construct  a  good  serviceable 
magnetic  chuck,  there  are  a  few  simple  facts  that  must  be 
borne  in  mind  if  the  greatest  success  is  to  be  obtained.  The 
formulas  given  in  the  textbooks  are  suitable  for  dynamo  de- 
sign, in  which  a  fraction  of  one  per  cent  in  efficiency  is  im- 
portant;   they   are  quite   intricate,   and   as   such   accuracy   is 
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unnecessary  for  magnetic  chuck  purposes,  it  would  be  a  waste 
of  time  to  master  them.  In  fact,  it  is  possible  to  explain  all 
that  is  necessary  by  the  use  of  a  few  simple  diagrams. 

A  bar  of  iron  upon  which  a  coil  of  insulated  wire  is  wound 
in  one  direction  becomes  a  magnet  when  a  direct  current  of 
electricity  is  passed  through  the  coil.  The  greater  the  am- 
perage (quantity)  of  the  current,  the  stronger  the  magnet 
will  be,  up  to  a  maximum  point,  which  is  called  the  "point 
of  saturation."  If  the  number  of  turns  of  wire  about  the  bar 
is  increased,  the  magnetism  will  increase  in  direct  propor- 
tion, provided  the  amperage  of  the  electric  current  Is  main- 
tained and  the  magnetism  does  not  approach  too  closely  to  tho 
point  of  saturation. 

The  magnetic  force  caused  by  the  passage  of  the  electric 
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ciirrcnl  aroiiiul  lh(>  hiir  exists  in  tlii'  I'orm  iil'  a  iiiUKiictif  ctir- 
rint  wliiili  ciiUm'h  oho  imuI  and  leaves  at  tlie  otlicr,  as  sliown 
1)\  I  lie  (ioitrd  linos  in  Fig.  1.  It  is  apparent  that  tlio  current 
lliat  louveL<  at  A  Is  tlie  sanio  as  that  entering  at  li,  and  that 
there  Is  a  circuit  up  tlirouRh  tlie  Iron  bar  and  \nu-k  to  the 
starting  point  through  the  surrounding  air  outside;  of  the 
coil.  Iron  Is  an  excellent  conductor  of  magnetism,  and  for 
that  reason  tlie  current  travels  easily  through  the  bar;  but 
in  its  effort  to  rc-turn  outside  of  the  coll  It  is  greatly  spread 
out,  bocaus(>  it  re(iuires  as  much  more  air  for  Its  path  as  air 
is  a  poorer  conductor  than  iron.  To  be  more  explicit,  a  con- 
ductor for  eitlier  a  magnetic  or  electric  current  must  present 
a  path  of  a  cross-section  increasing  directly  as  the  resistance 
of  the  material  used.  This  is  of  paramount  importance,  as 
any  increase  in  resistance  results  in  a  corresponding  decrease 
of  current,  and  if  the  material  composing  the  circuit  is  of 
poor  conducting  quality,  there  must  be  enough  of  it  to  carry 
the  current,  as  the  resistance  of  any  conductor  varies  directly 
as  its  cross-sectional  area. 

A  bar  magnet  such  as  shown  in  Fig.  1  is  not  fit  for  any 
but  explanatory  purposes,  as  it  really  constitutes  only  a  part 
of  a  magnet.  That  is  to  say,  a  complete  magnet  would  be  one 
in  which  the  whole  magnetic  circuit  was  provided  with  a 
path  of  good  conducting  material,  both  inside  and  outside 
of  the  coil,  so  that  there  would  be  no  loss  through  the  re- 
sistance of  an  air  gap.  An  approximation  of  this  condition 
can  be  seen  in  Fig.  2,  in  which  the  poles  of  a  bar  magnet  like 
Fig.   1  are  roughly  connected  by  the  pieces  of  iron  A,  B,  0 


Three-piece    Gray    Iron'  Chuck    far    grinding,    planing 
or    milling    Work 

and  D.  The  dotted  lines  sliow  liow  the  magnetic  current  flows 
through  them,  and  how  it  Is  no  longer  necessary  for  it  to 
use  the  air  except  at  the  joints  between  the  pieces,  which  of- 
fer too  small  a  cross-section  of  iron  for  the  conduction  of  all 
of  the  current  without  some  help  from  the  surrounding  air. 

A  magnet  will  attract  outside  iron  or  steel  only  when  the 
piece  attracted  constitutes  a  part  of  the  path  of  the  magnetic 
current,  and  the  more  its  presence  lowers  the  resistance  of 
the  circuit,  the  more  forcibly  it  is  attracted.  Thus,  at  C,  the 
magnet  shown  in  Fig.  1  is  not  attractive,  because  a  good  con- 
ducting patli  is  here  already  established,  but  at  the  poles  A 
and  B  a  strong  attraction  is  felt,  which  is  greatly  increased 
by  helping  the  outside  part  of  tlie  circuit  with  the  pieces  A, 
B,  C,  and  D,  Fig.  2.  The  magnet  shown  in  Fig.  2  is  feebly 
attractive  only  at  the  junction  of  the  various  pieces,  as  these 
are  the  only  places  where  an  improvement  could  be  made  in 
the  conducting  patli;  but  any  one  of  the  pieces  would  resist 
being  separated  from  its  neighbors,  and  if,  for  instance,  the 
piece  B  was  removed,  pieces  A  and  C  would  become  poles 
with  the  entire  magnetic  current  spreading  through  the  air 
between.  They  would  strongly  attract  each  other  or  any 
piece  of  iron  brought  witliin  range  of  the  greatly  widened 
current    between    them.      In    fact,    the   entire    energy    of    the 


iiiaKiicI   uiMild  )»■  coucciitrated  toward  closing  the  gap  between 
llic  pieces  .1    and   ('. 

The  Function  of  tlie  Air  Gap 

If  the  various  pieces  composing  the  system  shown  in  Fig. 
2  wer(!  welded  Into  one  continuous  link,  It  would  become  a 
I)erfectly  closed  magnetic  circuit,  as  there  would  be  no  gap 
for  the  current  to  cross  through  the  air.  If  this  was  the 
case,  however,  the  link  would  be  useless  as  a  magnet,  as  the 
whole  of  It  would  be  as  inactive  as  the  magnet  shown  in  Fig. 
1  is  at  C,  and  for  the  same  reason.  As  this  is  the  case,  it  is 
highly  essential  in  order  to  obtain  the  best  results  that  a 
magnet  should  have  a  continuous  conducting  path  of  ample 
cross-section,  except  for  one  gap  across  which  the  work  is  to 
be  held.  Fig.  3  shows  an  example  of  a  magnet  of  this  kind 
and  A  represents  the  work  in  place  across  the  gap  B  from 
pole  C  to  pole  D.  It  should  be  noted  that  the  work  A  has 
suflicient  area  of  contact  with  both  the  poles  C  and  D  to  carry 
all  of  the  magnetism,  and  that  as  the  work  A  has  approxi- 
mately the  same  cross-section  as  either  side  of  the  link,  it 
will  form  a  path  for  the  current  without  appreciably  increas- 
ing the  resistance  of  the  whole  circuit;  therefore,  the  entire 
energy  of  the  magnet  will  be  expended  upon  holding  the  work 
A  in  place. 

It  is  not  strictly  true  that  the  iron  path  of  any  magnetic 
circuit  will  carry  all  of  the  current.  It  is  necessary  for  all 
of  the  current  to  pass  through  the  coil,  but  as  the  resistance 
of  the  iron  is  increased  as  the  amount  of  current  it  carries 
increases,  it  is  a  fact  that  there  will  always  be  some  small 
part  of  the  current  that  will  follow  back  through  the  air;  for 
while  air  is  greatly  less  conductive  tlian  iron  per  unit  of 
cross-section,  still  there  is  always  so  much  more  air  than 
iron  available  that  it  offers  some  inducement  to  the  current. 
To  receive  the  greatest  possible  efficiency  from  any  magnet, 
it  is  necessary  to  have  the  polar  gap  adjacent  to  the  coil,  so 
that  the  piece  to  be  held  will  bridge  the  most  intense  part  of 
the  circuit.  Witli  this  object  in  view,  it  is  desirable  at  times 
to  use  magnets  of  the  form  shown  in  Fig.  4,  in  which  there 
are  two  coils  with  each  pole  piece  as  close  as  possible  to  the 
place  where  all  of  the  magnetic  current  concentrates  to  enter 
or  leave  the  coils.  It  is  necessary  to  wind  tlie  coils  of  the 
magnet  illustrated  in  Fig.  4  in  directions  as  shown,  as  the 
direction  in  which  the  magnetic  current  travels  is  dependent 
upon  the  direction  in  wliich  tlie  energizing  electric  current 
flows;  and  if  both  magnetic  currents  moved  in  the  same  di- 
rection in  each  core  (conductor  inside  of  coil)  they  would 
oppose  each  other  and  result  in  no  magnetism  if  they  were  of 
equal  strengtli. 

It  is  always  desirable  to  have  any  magnet  as  nearly  integral 
as  possible,  as  a  joint  between  two  pieces  of  iron  composing 
a  magnet  will  always  impose  some  resistance  upon  the  cur- 
rent, however  well  they  may  fit.  At  least  three  pieces,  how- 
ever, are  necessary  to  compose  most  magnets,  as  it  would  be 
very  difficult  if  not  impossible  to  apply  the  coils  to  the  cores 
if  the  enlarged  pole  pieces  were  not  removable.  The  objec- 
tion to  these  joints  is  overcome  by  giving  them  as  much  area 
as  possible  and  making  them  very  smooth  and  close  fitting. 
Careful  workmanship  at  these  points  will  make  it  possible  to 
use  more  than  three  pieces  in  one  circuit,  when  necessary, 
without  unduly  impairing  the  pulling  power  of  the  magnet. 

Materials  for  Electro-magnets 
Strictly  speaking,  iron  is  the  only  material  that  will  make 
a  satisfactory  electro-magnet,  but  certain  kinds  of  iron  give 
better  results  than  others,  owing  to  their  lower  magnetic  re- 
sistance. From  the  standpoint  of  efficiency,  well  annealed 
Swedish  iron  is  not  surpassed  for  magnetic  chuck  work,  but 
as  it  is  necessary  to  forge  it  into  shape  and  do  a  great  amount 
of  machine  work  on  it  afterward,  gray  iron  generally  proves 
to  be  more  practical,  especially  for  chucks  of  the  larger  sizes. 
A  magnet  composed  of  soft  Swedish  iron  would  possibly  hold 
with  as  much  as  30  per  cent  more  than  one  of  similar  design 
made  of  gray  iron;  but  it  would  cost  so  much  more  than  the 
cast-iron  chuck  that,  except  in  case  extremely  small  work 
was  to  be  held,  it  would  prove  an  unnecessarily  expensive  re- 
finement. However,  small  rotary  chucks  are  often  advantage- 
ously  made   of   Swedish   iron   forgings,   as   it   is   necessary   to 
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machine  them  all  over  to  insure  good  running  poise.  What- 
ever iron  is  used,  it  must  be  soft.  Forgings  should  be  well 
annealed  after  hammering,  and  if  the  gray  iron  castings 
should  be  somewhat  chilled  on  the  corners,  it  would  pay  to 
discard  tlicni  and  get  new  ones. 

Forms  of  Magrnetlc  Chucks 
The  simplest  form  of  magnetic  chuck  is  one  having  but 
two  poles.  There  may  be  any  number  of  coils,  but  if  there 
is  only  one  gap  in  the  magnetic  circuit  it  constitutes  a  "bi- 
polar" chuck,  and  where  the  work  to  be  done  will  permit  its 
use,  this  form  of  chuck  is  the  simplest  and  by  far  the  cheap- 
est one  to  make.  Figs.  5,  6  and  7  are  examples  of  bi- 
polar chucks  for  various  purposes.  Fig.  5  is  a  three  piece 
gray  iron  chuck  having  only  one  coil.  It  will  hold  any  kind 
of  flat  work  very  nicely  for  surface  grinding,  and  will  also 
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Fig.    6.     A   Four-coil  Electro-magnetic   Chuck 

hold  pieces  that  are  of  fair  size  and  have  a  good  contact 
surface  for  milling  or  planing,  if  suitable  stops  are  provided 
so  that  the  cutter  thrust  cannot  slide  the  work  off  the  chuck 
surface.  This  is  probably  the  simplest  kind  of  a  chuck  and 
is  a  very  good  one  for  the  milder  kinds  of  work.  The  coil  is 
entirely  enclosed  with  the  iron  frame,  making  it  dirt  and 
moisture  proof.  It  is  almost  as  easily  made  as  an  iron  box, 
and  while  the  drawing  shows  only  a  gap  of  plain  rectangular 
outline,  it  could  be  made  very  intricate,  if  the  nature  of  the 
work  to  be  done  required  it. 

The  core  A  of  this  chuck  is  cast  integral  with  the  base  and 
sides.  The  top  is  composed  of  two  separate  pieces  B  and  C. 
and  a  filler  I)  which  prevents  magnetic  contact  between  the 
pieces  B  and  C.  The  form  w^ound  coil  is 
dropped  over  the  core  A,  and  the  supply 
wires  enter  and  leave  through  the  fiber 
bushing  /•;  in  the  side  of  the  chuck.  When 
an  electric  current  flows  in  the  wire  com- 
posing the  coil,  a  magnetic  current  is  gen- 
erated in  the  core  A  which  circulates  from 
end  to  end  of  the  core  A  through  the  base, 
sides  and  top  of  the  chuck,  jumping  the  gap 
through  the  filler  D  and  the  air  above  and 
below  the  top  plate.  The  filler  D  is  an  al- 
loy composed  of  nine  parts  lead,  two  parts 
antimony  and  one  part  bismuth.  It  has  the 
peculiar  property  of  expanding  upon  caol- 
ing  from  the  molten  state.  This  greatly 
simplifies  the  making  of  the  top  of  this 
chuck,  which  is  accomplished  in  the  fol- 
lowing manner:  The  parts  B  and  G  arc 
separate  rough  castings,  each  having  been 
snagged  fairly  smooth  on  one  side.  They 
are  laid  with  this  smooth  side  down  upon  a  flat  surface, 
with  the  piece  C  carefully  centered  in  the  hole  in  the 
piece  B.  The  molten  filler  alloy  is  poured  between  them 
until  it  overflows  on  the  top,  and  when  it  cools  its  expansion 
holds  the  pieces  B  and  C  in  position  with  absolute  rigidity, 
though  they  are  magnetically  separated.  The  entire  rough 
top  plate  can  now  be  planed  on  both  sides  and  the  edges, 
exactly  as  if  it  was  one  piece,  it  being  only  necessary  while 
planing  the  edges  to  maintain  the  position  of  the  piece  C  so 


that  when  screwed  to  the  base  of  the  chuck  It  will  center 
fairly  well  upon  the  core  A,  as  of  course,  C  acts  as  the  polo 
piece  of  core  A,  while  the  piece  B  conducts  the  magnetic 
current  from  the  sides  and  becomes  the  other  pole  when 
close  to  the  gap.  The  piece  C  could  be  made  almost  any 
shape  that  would  facilitate  holding  the  work,  but  should  be 
made  as  short  in  outline  as  possible,  as  the  magnetic  leak 
through  the  filler  and  air  across  the  gap  will  depend  upon 
the  amount  of  pole  area  and  the  distance  across  the  gap. 
which  should  never  be  less  than  %  inch. 

After  the  top  plate  is  planed,  drilled  and  counterbored  for 
the  screws  and  dowels,  it  only  remains  to  plane  the  bottom 
and  top  of  the  base,  and  drill  and  tap  the  holes  for  the 
screws,  dowels  and  the  liber  bushing  E,  which  completes  the 
machine  work  on  this  chuck.  If  the  work  to  be  done  war- 
rants it,  more  than  one  top  plate  could  be  made  for  the  base, 
each  having  a  form  of  gap  to  accommodate  a  certain  piece 
of  work;  it  is  such  a  simple  matter  to  change  them  that 
it  would  probably  prove  an  economy.  Stop-pin  holes  can  be 
drilled  into  any  of  the  top  plates  to  completely  outline  the 
work,  if  necessary,  so  that  work  re(iuiring  close  location  can 
be  handled  rapidly.  Compared  to  any  form  of  clamping  jig, 
this  little  chuck  should  make  an  excellent  showing  both  as 
regards  adaptability  and  cost  for  any  work  within  its  scope. 

Perhaps  the  chief  objection  to  this  form  of  chuck  is  the 
tact  that  one  of  the  poles  is  too  far  from  the  coil,  resulting 
in  some  loss  of  holding  power;  but  for  light  work  the  sim- 
plicity and  general  compactness  make  it  ideal.  Such  a 
chuck  should  not  be  made  much  larger  than  the  dimensions 
on  the  illustration;  in  fact,  no  single  coil  chuck  should  be 
made  much  larger  unless  for  holding  single  very  large  pieces; 
and  even  then  a  number  of  small  coils  would  concentrate  the 
force  more  and  make  a  much  more  satisfactory  chuck. 

A  Four-coil  Maernetic  Chuck 
For  holding  work  for  severe  planing  and  milling  operations 
a  chuck  like  the  one  shown  in  Fig.  G  is  to  be  recommended. 
It  will  hold  considerably  more  than  the  design  illustrated  in 
Fig.  5,  because  it  has  four  coils  and  each  pole  is  adjacent  to 
the  coils  for  its  whole  length.  It  is  almost  as  simple  as  the 
chuck  shown  in  Fig.  5,  as  it  comprises  only  three  iron  parts. 
However,  as  it  cannot  be  enclosed  by  integral  iron  sides  with- 
out short-circuiting  the  polar  gap,  it  is  necessary  to  enclose 
the  sides  and  ends  with  some  non-magnetic  material,  so  sheet 
brass  is  used.  Of  course,  this  does  not  make  it  water-tight, 
but  as  magnetic  fixtures  are  seldom  used  with  water  or  oil 
this  does  not  detract  much  from  the  value  of  this  shape.    The 
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A  Magnetic  Chuck  adapted  for  Planing  and    Milling    Operations 

top  plate  for  this  chuck  is  made  in  the  .same  manner  as  the 
one  in  Fig.  5,  but  as  neither  pole  piece  in  this  instance  em- 
braces the  other  to  any  extent,  it  is  doubtful  if  the  expansion 
of  the  filler  alloy  would  bind  the  two  halves  together  firmly 
enough  unless  anchor  holes  were  drilled  or  milled  in  the 
pole  surfaces  to  insure  a  good  grip.  This  can  be  done  very 
easily  though,  by  drilling  quarter-inch  holes  at  varying  angles 
along  the  edge  of  the  rough  plate.  The  shape  of  the  gap  line 
can  differ  from  the  one  shown,  but  it  must  nut  approach  too 
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flost"  to  tlic  jiiiulliiii  of  the  cores  witli  llic  top  pliitc,  as  this 
would  ivsult  In  11  partliil  short cinuil  lluit  wouhl  ruin  the 
lioldluK  powor  of  the  cliuck. 

Very  Ions  pieces  of  work  can  bo  held  with  a  chuck  of  this 
kind,  as  there  Is  no  limit  to  the  length  of  gap  line  that  can 
be  nuide  active  if  enouKh  coils  arc  used.  The  dimensions  on 
the  illustration  show  Rood  proportions,  and  approximntely 
the  same  number  of  coils  should  be  used  per  unit  of  length, 
on  any  longer  chuck.  That  is.  if  a  chuck  were  to  bo  madi- 
one-half  again  as  long  as  the  one  shown,  it  should  have  six 
colls  instead  of  four.  In  placing  the  coils  on  this  chuck, 
great  care  should  be  used  to  sec  that  they  are  connected  as 
the  drawing  shows.  Both  coils  on  one  side  have  the  same 
polarity,  and  in  order  to  accomplish  this  the  electric  current 
must  pass  around  them  in  the  same  direction.  The  coils  on 
the  other  side  must  both  have  opposite  polarity  to  those  on 
the  first  side,  and  any  deviation  from  this  order  will  result 
in  partly  or  wholly  neutralizing  the  chuck. 

A  Useful  Chuck  for  the  Planer  or  Milliny  Maclune 
When  work  is  to  be  planed  or  milled  parallel  and  at  some 
definite  angle  with  sides  already  established,  a  chuck  of  the 
form  shown  in  Fig.  7  is  certainly  the  most  inexpensive  and 
accurate  fixture  imaginable.  The  work  is  held  by  the  poles 
A  and  n.  and  as  the  force  Is  applied  in  both  the  vertical  and 
horizontal  planes,  perfect  location  upon  the  chuck  is  the  re- 
sult. There  are  only  two  pieces  of  iron  used  in  this  chuck, 
the  top  plate  C.  the  edge  of  which  serves  as  pole  B;  and  the 
base  D  which  is  integral  with  the  six  cores  and  the  pole 
piece  A.  The  filler  in  this  case  is  a  piece  of  one-eighth  inch 
brass  plate  screwed  to  the  pole  .1.  It  is  shown  on  the  draw- 
ing at  E.  One  side  and  both  ends  of  this  chuck  are  enclosed 
by  sheet  brass,  but  the  front  is  covered  by  the  pole  piece  A 
and  the  filler  £.  No  coils  are  supplied  for  the  pole  A.  but 
their  absence  is  compensated  for  by  the  shape  and  position 
of  the  poles,  which  present  only  their  corners  for  magnetic 
leakage  across  the  gap.  As  this  chuck  will  often  be  made 
in  very  long  lengths,  the  ledges  F  are  provided  for  clamping 
it  to  the  platen  of  the  machine  on  which  it  is  to  be  used. 
When  In  use,  the  current  always  warms  the  chuck  to  some 
extent,  and  if  a  long  chuck  were  simply  clamped  at  both  ends 
to  a  cold  platen,  it  would  tend  to  bow  up  in  the  center  to 
relieve  the  strain  due  to  its  linear  expansion.  For  this  reason 
it  is  preferable  to  place  most  of  the  clamping  straps  near  the 
center  of  its  length,  and  it  is  poor  practice  to  draw  them  up 
very  tight. 

The  poles  A  and  B  on  this  chuck  are  shown  as  they  would 
be  made  for  holding  rectangular  or  cylindrical  work,  but  they 
can  be  made  to  fit  any  shape  of  stock  that  would  be  necessary. 
Among  other  rather  difficult  operations  that  can  be  accom- 
plished to  advantage  by  the  use  of  this  chuck  is  the  cutting 
of  a  perfectly  accurate  spline,  or  a  flat  side  on  a  long  piece 
of  small  round  rod,  the  milling  of  absolutely  parallel  dove- 
tail slides,  or  a  number  of  parallel  shoulders  or  slots  in  any 
long  pliable  work.  This  kind  of  work  can  even  be  done  with 
the  greatest  accuracy  when  one  or  more  rechuckings  are 
necessary,  as,  for  instance,  in  reversing  to  cut  opposite  sides 
of  a  dovetail  slide  or  the  vees  of  a  straight  ball  race.  Long 
work  of  this  kind  is  seldom  straight,  owing  to  slightly  un- 
equal strains  throughout  the  material;  and  this  adds  to  the 
difficulty  of  holding  it  in  any  kind  of  a  clamping  fixture,  as 
it  will  almost  invariably  bow  up  between  the  clamps.  For 
this  reason,  a  magnet  is  the  only  logical  method  of  chucking, 
and  it  is  also  by  far  the  most  economical.  The  perfectly  uni- 
form attraction  draws  the  kinky  rod  down  to  intimate  con- 
tact with  the  chuck  poles,  and  even  though  it  is  necessary 
to  rechuck  several  times  and  the  work  springs  a  different 
amount  after  every  cut  is  made,  still  each  cut  is  parallel  with 
its  neighbor,  regardless  of  how  badly  the  whole  piece  may  be 
bent.  Of  course,  if  the  long  pieces  to  be  milled  are  castings, 
it  will  be  necessary  to  give  the  first  locating  sides  a  fair 
average  surface  by  hand  or  with  the  disk  grinder,  to  prevent 
straining  the  crooked  work  straight  for  the  first  cut. 

Light  milling  operations  can  be  performed  on  this  chuck 
without  the  use  of  stops  of  any  kind,  and  if  a  stop  is  pro- 
vided, the  heaviest  kind  of  back-gear  milling  cuts  can  be 
taken   without   fear  of   lifting  or   slipping  the  work.     When 


a  larKi'  number  of  duplicati'  parts  of  certain  shapes  rcfiuire 
hand  lillng  operations,  no  better  bench  vlsi;  could  be  wished; 
no  manipulation  is  needed,  and  the  pieces  locate  themselves  If 
.simply  dropped  near  the  poles.  A  magnet  of  this  shape  is 
also  useful  for  locating  work  within  its  scope  for  jig-drilling; 
It  is  absolutely  accurate,  can  be  operated  with  one  hand  and 
in  less  time  than  any  clamp.  This  Is  Indeed  a  very  useful 
form  of  chuck. 

*     *     * 

LIFE  OP  ELECTRIC  POWER  PLANTS 

In  a  paper  presented  by  C.  M.  Uipley  before  the  annual 
meeting  of  the  American  Society  of  Heating  and  Ventilating 
lOnglneers,  some  statements  were  made  regarding  the  long 
life  of  private  electric  power  plants.  It  is  an  interesting  fact 
that  the  oldest  plant  for  generating  electricity  in  a  building 
in  New  York  City  was  installed  and  put  into  operation  less 
than  four  years  after  Thomas  A.  Edison  announced  the  dis- 
covery of  the  incandescent  electric  light  in  October,  1879. 
George  B.  Post  let  the  contract  for  a  private  electric  plant  in 
the  Mills  Bldg.,  opposite  the  Stock  Exchange  on  Broad  St.. 
New  York  City,  in  188:i.  This  plant  is  still  in  daily  opera- 
tion. The  fifteenth  and  nineteenth  dynamos  made  by  Edison 
have  run  every  day  for  over  thirty-one  years  and  are  still  in 
perfect  condition.  Not  only  are  the  same  dynamos  in  opera- 
tion, but  the  original  steam  engines  installed  at  the  time  by 
the  New  York  Safety  Steam  Engine  Co.,  now  long  out  of 
business,  are  the  sole  means  of  driving  the  dynamos.  H.  J. 
Hardenbergh  installed  a  private  electric  plant  in  the  Dakota 
Apartments,  New  York  City,  in  1885  and  some  of  the  same 
apparatus  is  still  in  operation  every  day.  The  Evelyn  apart- 
ment house  has  a  twenty-five  year  old  plant,  consisting  of 
one  engine  and  dynamo,  which  is  running  every  day.  The 
Bank  of  New  York  has  an  outfit  twenty-five  years  old  which  is 
held  as  a  reserve  but  is  run  once  a  week  to  keep  it  in  good 
condition.  The  Union  Trust  Co.  for  twenty-five  years  has  had 
its  same  engines  and  dynamos  running  and  at  the  present 
time  they  operate  from  eight  in  the  morning  to  ten  in  the 
evening.  The  Tower  Bldg.,  the  first  of  a  modern  skyscraper 
type  recently  razed,  had  a  power  plant  twenty-four  years 
old.  Many  more  examples  of  plants  a  long  time  in  operation 
are  quoted  by  the  author.  It  has  been  the  custom  of  many 
engineers  and  architects  to  assume  a  five  per  cent  deprecia- 
tion as  the  proper  annual  charge  off  on  such  installations, 
but  this  evidently  is  too  high.  Taking  into  consideration 
private  electric  plants  installed  as  early  as  1900,  the  results 
of  the  investigation  show  that  twenty-four  plants  show  less 
than  five  per  cent  depreciation,  twenty-nine  plants  show  less 
than  four  and  a  half  per  cent  depreciation,  seventeen  plants 
show  less  than  four  per  cent,  sixteen  plants  show  less  than 
three  and  a  half  per  cent  depreciation  and  four  plants  show 
less  than  three  per  cent  depreciation. 
*     *     * 

AN  UNUSUAL  MODEL  SHOP 

We  usually  think  of  a  shop  where  miniature  models  of  ma- 
chinery are  being  made  as  occupying  one  or  two  rooms  in  an 
out-of-the-way  corner,  and  employing  but  a  few  men.  In 
view  of  this,  it  is  interesting  to  note  that  the  Peter  Koch 
Model  Works,  at  Koln-Nippes  (near  Cologne),  Germany,  de- 
voted entirely  to  the  making  of  models  of  machinery,  steam- 
ships, etc.,  employ  200  men  on  this  work.  Models  are  made 
for  experimental  and  demonstration  purposes,  engineering 
education  and  for  exhibitions,  museums,  etc.  As  an  example 
of  what  is  accomplished  in  this  line  of  work  may  be  men- 
tioned a  model  of  a  universal  rolling  mill  for  I-beams  having 
a  capacity  for  beams  up  to  40  inches  high.  This  model  was 
made  on  a  scale  of  from  1  to  20.  and  when  completed  was 
about  8  feet  long,  3  feet  wide  and  20  inches  high.  The  model 
was  so  perfect  that  machine  steel  billets  could  be  rolled  in 
it  into  I-beams  %  inch  in  height.  Steamboat  models  with 
all  the  external  fittings  almost  perfect  are  also  made,  as  well 
as  miniature  models  of  bridges  and  other  structures  and 
buildings.  One  of  the  particular  uses  for  miniature  models 
is  for  expositions,  as  it  is  often  impossible  to  exhibit  large 
machinery,  and  further,  the  model  permits  a  much  better  per- 
spective view  of  the  whole  mechanical  arrangement. 
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PRESS- WORKING  METHODS  IN  THE  ECONOMICAL  MANUFACTURE  OP  A  PATENTED  AUTOMOBILE  WINDOW  REGULATOR 

BY  CRESTBR  L.  LUCAS* 


Many  a  <T('clitablc  device  falls  (lat  commercially  because 
it  cannot  be  marketed  at  the  price  which  the  cost  of  produc- 
tion demands.  In  this  article  will  be  described  an  ingenious 
device  for  the  operation  of  the  windows  of  an  enclosed  motor 
car,  and  the  methods  by  which  the  product  was  gotten  out  at 
a  price  which  would  permit  of  its  being  marketable,  still 
maintaining  the  highest  possible  quality.  Figs.  1  and  2  show 
both  sides  of  this  device  which  is  called  the  "perfect  window 
regulator."  It  was  designed  and  the  details  of  production 
were  worked  out  by  A.  K.  Tornstedt,  general  manager  of  the 
Perfect  Window  Regulator  Co.,  New  York  City.  Its  purpose 
is  to  raise  or  lower  the  window  of  a  motor  car,  leaving  it 
locked  in  any  desired  position ;  a  side  movement  is  also 
given  to  the  window  to  throw  it  into  its  final  position  at  the 
upper  end  of  its  travel.     The  "Perfect"  window  regulator  is 


Fie.    !•     The    "Perfect"   ■Winrtnw    Rt-s-uliUor  in  Place  on 
Rough    Frame    of    an    Automobile 

produced  by  press-work.  Over  twenty  punched  pieces,  not 
including  the  chain,  are  employed  in  making,  and  no  other 
machining  operations,  with  the  exception  of  the  turning  of  a 
ball  groove  and  the  drilling  of  two  or  tliree  holes,  are  re- 
sorted to.  Tlie  remarkable  part  of  the  manufacture  of  this 
device  is  that  it  is  almost  entirely  a  product  of  punch  and 
drawing  presses.  The  die  work  is  so  perfect  that  the  pieces 
are  assembled  without  any  fitting  whatever,  and  the  final 
operation  of  the  mechanism  is  better  than  it  would  be  if  the 
pieces  were  produced  by  the  more  expensive  machining  oper- 
ations often  used  on  other  products.  The  only  parts  of  the 
regulator  which  are  not  made  by  press-work  are  two  studs, 
three  springs  and  a  few  screws,  in  addition  to  the  balls  in 
the  bearings. 

•  Associate   Editor  of  JUchinert 


By  referring  to  the  various  illustrations,  some  Idea  of  the 
amount  of  press-work  necessary  may  be  obtained.  Fig.  1 
shows  the  assembled  device  from  the  rear;  in  Fig.  1  it  is 
shown  in  place  in  the  automobile  before  the  Inside  finish 
has  been  applied  to  conceal  it;  in  Fig.  3  are  the  various  parts 
laid  out  for  inspection,  while  Figs.  4  and  5  are  sectional 
views  through  the  sprocket  mechanisms.  The  principal  parts 
are  the  spacing  bar  A;  the  back-plate  B;  the  cover  C  which 
fits  over  the  lower  sprocket;  the  lower  sprocket  />;  the  two 
halves  K  and  V  of  the  upper  sprocket;  the  lower  sprocket 
ball-race  G  and  the  upper  sprocket  ball-race  //.  The  gear- 
box may  be  seen  at  /,  the  cam-plate  at  J,  and  the  operat- 
ing chain  at  K.  These  parts  are  the  principal  ones  that  are 
visible  in  the  assembled  device,  but  in  the  mechanism  there 
are  also  smaller  parts  which  can  best  be  seen  by  referring  to 


rig.    2.     Opposite    Side    of    "Perfect"    Window    Regulator 
shown    in    Fig.    1 

the  sectional  drawings.  Figs.  4  and  5.  showing  the  upper  and 
lower  sprockets,  respectively.  The  mechanism  in  the  upper 
sprocket  is  composed  of  the  clutch  shown  at  L.  the  clutch- 
cam  M  and  the  small  torsion  spring  .V.  The  pinion  0, 
mounted  on  the  stud  P,  is  within  the  gear-box  and  meshes 
with  a  thirty-flve-tooth  gear  on  the  spindle  for  the  upper 
sprocket  <?.  The  three  parts  which  comprise  the  thirty-five- 
tooth  gear  are  shown  at  U.  A  coil-spring  *>'  is  used  for  com- 
pensating the  weight  of  the  window  frame  and  glass.  This 
spring  works  within  the  sprocket  cover  C  and  cover  D, 
one  end  of  the  spring  being  looped  around  the  lug  that  has 
been  bent  up  out  of  the  sprocket,  and  the  other  looped  around 
the  stud  on  the  spacing  bar  that  projects  through  a  hole  in 
the  sprocket  cover. 

The    chain    is    built    up    of    punched    links    V    and    studs. 
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iMiniiiIrd  (111  till'  chain  ai-c  two  IiiihUm  T.  on  wlilcli  Is  Hiip- 
|)Oi-to(t  a  tipiral  spring  It'  timt  takes  up  tho  Hlai'k  ul'  llic  cliaiii. 
A  roller  stud  fastonor  X  is  applied  to  the  elialii  to  Kupi)orl 
the  stutl  and  roller  which  operates  lu  the  cam-plate  allaclird 
to  the  window  sash.  The  spring  V  that  is  mounted  on  Hie 
roller  stud  to  prevent  rattle  at  tho  cam-plate  and  the  clip  / 
for  closing  the  ball  bearing  filling  slot  in  the  lower  sprocki^t, 
the  miscellaneous  screws  and  the  steel  balls  complete!  the 
parts  of  the  device.  The  thirty-live-tooth  gear  is  composed 
of  three  punchings  and  the  small  pinion,  wliile  not  made 
completely  by  press-work,  has  its  teeth  formed  by  a  punch- 
press  broaching  operation,  as  will  be  explained  later. 

In  order  to  understand  the  functions  of  tlie  different  parts, 
it  will  be  best  to  first  explain  the  operation.  This  can  best 
be  done  by  referring  to  Fig.  2,  wliich  shows  the  device  in- 
stalled in  the  framework  of  the  limousine,  for  after  it  is  in 
place  the  only  visible  part  is  a  handle  which  fits  upon  the 
squared  section  P  of  the  pinion  shaft.  This  handle  is  not 
shown    in    the    illustratiori.      The    window    regulator    is    sup- 


Ihi'  hdli  s  ininclictl  in  Hie  ends,  offset  and  riveted  at  the  center. 
In  tlir  back-plate,  which  is  made  of  sheet  steel  5/(>4  inch 
IliicU,  tliire  are  twenty-nin(!  punched  lioles.  No  drilling  or 
counlerboring  is  done  on  this  plate.  It  comes  from  the 
piincli  press  direct  to  the  assembling  bench.  The  lower 
sprocket  cover  V  is  a  plain  cutting  and  drawing  operation, 
but  the  lower  sprocket,  itself,  shown  at  1),  is  a  more  compli- 
cated piece  of  press-work.  This  is  made  from  sheet  st(;el 
0.080  inch  thick,  and  to  leave  it  in  its  finished  shape  requires 
nine  operations.  These  arc  as  follows:  rough-blanking  and 
drawing,  lirst  redrawing,  second  redrawing,  annealing,  draw- 
ing edge  down  and  setting  up  the  cc^nter,  swelling  out  for 
the  ball-race,  closing  in  the  edge  of  the  ball-race,  trimming 
the  piece  and  shearing  in  the  spring  lugs.  A  section  of  this 
sprocket  appears  in  the  line-drawing.  Fig.  5,  and  the  most 
unusual  part  of  the  work  is  the  forming  of  the  ball-race  In 
the  stock  at  the  center,  for  it  should  be  remembered  that  the 
ball-race  is  not  finished  by  grinding  or  turning.  When  it 
leaves  the  dies  It  is  done.     The  economy  of  producing  this 


ported  in  the  framework  of  the  car  by  screws  in  the  ends  of 
the  spacing-bar  and  cover  plate.  The  glass  window  of  the 
car  is  represented  by  Z  in  this  illustration;  the  lower  edge 
of  the  window,  being  mounted  in  a  metal  channel,  forms  the 
base  that  supports  the  cam-plate.  Fig.  2  shows  tlie  window 
in  its  lower  position:  by  turning  pinion-shaft  P  with  the 
handle  which  is  provided  the  chain  travels  upward  over  the 
sprocket,  carrying  the  stud  that  is  mounted  on  the  chain 
which,  in  turn,  causes  the  cam-plate  and  window  to  be 
raised.  As  soon  as  the  cam-plate,  which  fits  around  the  stud, 
reaches  the  level  of  the  upper  sprocket's  top  edge,  the  stud 
slides  along  the  slot  in  the  cam-plate.  The  cam-plate  is 
bent  so  that  its  surface  lies  in  two  different  planes  as  is 
shown  at  /,  Fig.  3.  Therefore  when  the  stud  passes  the  bent 
section  of  the  cam-plate,  the  cam-plate,  and  consequently  the 
window,  is  thrown  over  sideways  for  the  necessary  distance 
to  fit  the  window  over  the  ledge  which  supports  it  when 
closed. 

Taking  up  the  parts  of  the  device  separately,  the  spacing- 
bar  is  made  of  two  sections  of  strip  stock  which  are  sheared, 


ly    All    Products    of   Press-work 


part  alone  by  press-work  will  be  readily  appreciated  because 
the  stock  required  and  the  machining  operations  that  would 
be  necessary  to  make  the  piece  from  solid  stock  or  from  a 
casting  would  be  considerable  in  themselves. 

The  halves  E  and  F  of  the  upper  sprocket  are  made  in  the 
same  die.  The  first  operations  are  comparatively  simple, 
comprising  the  blanking  and  drawing  of  the  piece,  the  trim- 
ming of  the  piece  and  the  piercing  of  the  hole.  The  top  half 
of  this  sprocket  is  made  by  simply  punching  out  the  center 
of  the  bottom  half  stamping.  The  ball-race  sections  for  the 
top  and  bottom  sprockets  are  also  both  made  in  the  same  die. 
These  two  pieces  are  shown  in  Fig.  3  at  G  and  H,  O  being 
the  ball-race  for  the  lower  sprocket  and  H  the  ball-race  for 
the  upper  sprocket.  These  are  formed  from  steel  5/32  inch 
thick.  On  account  of  the  drawing  operation,  the  sides  of  the 
cup  that  comprise  this  part  are  much  thicker  than  the  bot- 
tom— the  edge  being  thickened  as  the  result  of  the  drawing 
operation.  The  thick  edge,  of  course,  forms  the  section  in 
whicli  the  ball-race  is  turned.  The  lower  sprocket  ball-race 
has  three  holes  punched  in  it  and  also  a  filling  slot  punched 
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in  the  edge.  This  (illiiig  slot,  after  the  balls  have  been  put  In 
place,  is  closed  by  the  small  spring  clip  that  may  be  seen  at 
Z,  Fig.  3,  and  thus  the  balls  are  prevented  from  coming  out 
of  the  groove  while  in  action.  The  upper  sprocket  ball-race 
is  formed  from  the  same  cup  as  the  lower  ball-race  by 
punching  out  the  center.  In  punching  out  this  center,  the 
stock  is  removed  so  as  to  leave  the  edge  in  the  form  ot 
clutch  teeth.  By  referring  to  the  line  illustration  Fig.  4,  the 
purpose  of  these  clutch  teeth  will  be  seen.  The  clutch  is 
shown  at  L,  Fig.  3,  and  is  a  plain  punching  with  a  lug  that 
is  afterward  bent  up.  Two  pins  are  forced  into  holes  that 
have  been  punched  and  an  oblong  slot  in  the  center  provides 
for  a  plain  in-and-out  motion  of  the  clutch  that  acts  in  con- 
junction with  the  clutch  teeth  in  the  ball-race. 

The  purpose  of  this  mechanism  is  to  provide  for  the  rais- 
ing or  lowering  of  the  sash   to  any  d(>sired   point,  with   the 


Broachlnif  the  Teeth  on  the  Pinion 
The  pinion  blank  and  pinion  spindle  shown  at  O  and  I' 
in  Fig.  3  are,  of  course,  produced  on  the  screw  machine,  but 
the  forming  of  the  teeth  on  the  pinion  blank,  leaving  it  in 
the  condition  shown  in  the  illustration.  Is  a  press  opera- 
tion, and  one  that  is  worthy  of  description.  These  gear 
teeth,  ten  in  number,  are  formed  on  the  %-lnch  diameter 
section  of  the  pinion  blank  by  a  broaching  operation,  the 
piece  being  finished  to  the  entire  depth  at  one  pass  of  the 
broach.  The  fact  that  the  pinion  face  is  one-half  inch  wide 
makes  this  operation   of  decided  interest. 

The  die  used  for  this  broaching  operation  Is  shown  in 
section  in  Fig.  6,  and  Fig.  7  shows  it  in  place  in  the  press. 
This  illustration  is  intended  to  give  only  a  general  idea  of  the 
tools  for  broaching  these  gear  teeth,  but  from  it  will  be  seen 
that  the  press  has  an  extra  long  stroke.     The  punch  is  fluted 


Fig.    4,     Sectional    View    through    Upper 
Sprocket   and    Gear-box 


Fig.    5.     Sectional    View    through 
Lower    Sprocket 


6.     Sectional  View  of  Broachinr  Die   for 
cutting    Teeth    on    Steel    Pinions 


surety  that  it  cannot  be  pushed  open  by  an  outsider  or  jar 
out  of  position.  When  the  handle  on  shaft  P  is  turned,  the 
pinion  0  and  gear  R  cause  shaft  Q  to  turn.  As  the  clutch- 
cam  .1/  is  anchored  to  this  shaft,  it  also  turns,  of  course, 
causing  its  sides  to  act  on  the  two  pins  in  the  clutch,  and 
giving  the  clutch  a  longitudinal  movement  to  disengage  the 
teeth.  Continued  turning  raises  or  lowers  the  sash,  as  the 
case  may  be,  and  when  pressure  is  released  from  the  handle, 
spring  .V  thro^vs  the  clutch-cam  in  mesh  again. 

The  spring-case,  cam-plate  and  gear  cover  are  all  good  ex- 
amples of  press-work,  but  there  is  nothing  extraordinary  in 
the  production  methods  that  are  employed.  The  three  gear- 
blank  punchings  shown  at  It  in  Fig.  3  are  lined  up  when  as- 
sembled on  the  square  section  of  the  sprocket  spindle  so 
that  the  three  gears  form  a  composite  or  sectional  gear  as 
shown  at  7?,  Fig.  4. 


for  its  entire  length  with  grooves  corresponding  to  the  gear 
teeth  so  that  there  will  be  no  interference  when  pushing  the 
gear  blank  through  the  die.  The  die  is  fitted  with  a  lubri- 
cant pipe  for  supplying  oil  to  the  broaching  sections  of  the 
die.  Now,  by  referring  to  the  line  illustration  which  shows 
the  die  in  section,  it  will  be  seen  that  it  is  built  up  within 
the  heavy  casing  A.  A  base-block  li  is  fitted  at  the  bottom 
of  this  casing  and  four  sets  of  broaching  dies  C  are  used 
for  cutting  the  teeth.  These  broaching  dies  are  separated 
with  spacing  blocks  D  at  intervals  of  5/16  inch;  thus  the 
first  broaching  die  measures  0.702  inch  at  the  bottom  of  the 
teeth.  As  the  blank  is  0.750  inch  In  diameter,  It  will  be  seen 
that  the  first  die  section  removes  0.048  Inch.  The  second  die 
section  measures  0.C38  inch  internal  diameter,  thus  removing 
0.064  inch  additional  from  the  gear  teeth.  The  third  section 
which  is  0.528   inch  diameter  reduces  the  teeth  In  diameter 


674 


MACHINERY 


April,  1914 


to   tills   sl/.c,   rcmovliiK   0.110   Inch    of   iiK-tiil,      Tli(>    fourth    and  vMuk  llir  three  pmiched  Kccllons  lliiil  were  hIiowii   at   K,  Pig. 

last   section    nionsurcs   0.480    Inch    In    (lliiniotcr,    rcdudnR    tho  3.     Thcw  uns  asKcnihlcd  on  the  squaro  wctlon  of  the  spindle 

blank  by  0,048  Inch  only;   thus  the  last  cut  Is  more  of  a  lln-  by   uslnR  a   hollow    punch    In   a   foot-press,      Tho   ring  shown 

IshluK  operation  than  a  metal   reinovlng  process.     A  pilot  on  liefore    the    press    has    alit,MiiiiK    teeth    to    euKaKe    the    throe 


Fig,    7.      Gear-teeth    Bronchine    Punch    and    Die    in    the    Press 

the  punch  serves  as  a  locating  point  for  starting  the  gear 
blank,  and  as  the  sides  of  the  gage  strips  E  are  slightly 
beveled,    the    blank    is    made    to    enter    the    broaching    dies 

straight.  This 
broaching  opera- 
tion  is  very  suc- 
cessful, and  the 
teeth  are  cut  much 
more  rapidly  and 
accurately  than 
could  be  done  by 
ordinary  gear-cut- 
ting methods. 

Assembling  the 

Regulator 
The  assembling 
operations  are 
shown  in  Figs.  8, 
9,  10,  11  and  12. 
Pig.  8  shows  the 
assembling  of  the 
chain.  This  is 
done  in  a  foot 
press,  inserting  the 
rivets  through  the 
links  and  upsetting 
them  sufficiently 
to  keep  the  parts 
in  place  until  they 
can  be  riveted  on  a  power  riveter.  In  each  chain  must 
be  correctly  located  two  of  the  hook  links  for  support- 
ing the  spring  that  takes  up  the  slack  and  correctly  tensions 


Fig.    9.     Assembling   the    Sections    of   the 
Thirty- five- tooth    Gear 
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Fig.    11.     "Eunning-in"    the    Clutch    Mechanism 

the  chain,  and  also  s.  stud  supporter  for  carrying  the  stud- 
roller  which  works  in  the  cam-plate  and  acts  on  the  window 
frame,  as  har  been  previously  described. 
Fig.  9  shows  the  building  up  of  the  thirty-five-tooth  gear. 


Fig.    8,      "Building"    the    Chain 

punchings  and  is  used  for  locating  the  sections  when  being 
forced  into  position  so  that  the  teeth  will  match  up 
correctly. 

In  Fig.  10  may 
be  seen  ,the  as- 
sembling operation 
on  a  back-plate. 
The  screws  are 
driven  into  place 
with  an  Errington 
stud-setter,  using 
a  screw-driver  for 
this  particular  job. 
By  this  means  the 
screws  are  all 
driven  to  the  same 
tension  a  great 
deal  faster  than 
they  could  be  by 
hand.  Fig,  11 
shows  the  "run- 
ning in"  of  the 
upper  sprocket. 
In  order  to  insure 
that  this  part  of  the 
device  works  suc- 
cessfully, it  must 
be  run  in  so  that 
it  is  free  from  all 
jumpy  action  or  sticking.  Here  again  an  Errington  stud- 
setter  is  employed  having  a  square  socket  to  take  the  place 
of  the  handle.     This  is  used  on  the  end  of  a  horizontal  shaft 


Fig.     10, 


Errington    Stud-setter    used    as 
a    Screw-driver 
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Fig,    12.     Adjusting    the    Tension    of    the    Chain 

and  any  excessive  friction  causes  the  stud-setter  to  slip,  thus 
showing  that  the  part  in  question  is  defective. 

Fig.  12  shows  the  final  assembling  operation;   viz.,  the  ten- 
sioning of  the  device.     At  this  time  the  device  has  been  as- 
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scmblcd  in  two  sections:  the  spacing  bar  with  the  lower 
sprocket,  and  the  baclt-plate  and  upper  sprocket.  It  now 
remains  to  locate  the  back-plato  and  upper  sprocket  on  the 
spacing  bar  at  the  correct  distance  from  the  lower  sprocket 
so  the  chain  will  operate  freely  under  load.  This  Is  tenta- 
tively done  by  two  screws  in  the  spacing  bar  that  pass 
through  slots  in  the  back-plate.  These  slots  are  about  one- 
half  inch  long,  which  gives  considerable  latitude.  The  ten- 
sioning device  is  shown  in  Fig.  12.  The  spacing  bar  and 
lower  sprocket,  shown  at  .1,  are  held  against  the  brackets 
B.  The  chain  is  passed  around  the  sprockets  and  the  back- 
I)late  by  means  of  two  corner  holes  located  on  the  slide  D 
that  is  drawn  back  by  the  tensioning  spring  L'.  TIio  spring 
used  is  sufficiently  strong  to  give  tension  enough  to  counter- 
balance tli(!  weight  of  the  automobile  sash  and  window  that 
the  device  is  to  be  used  in  connection  with.  As  soon  as  the 
spring  has  drawn  the  back-plate  to  its  position,  the  operator 
sots  up  screws  F,  after  which  he  drills  and  rivets  tlie  back- 
plate  to  its  permanent  position  on  the  spacing  bar. 

This  operation  completes  the  regulator  and  it  can  now  be 
appreciated  that  the  entire  device  has  been  built  to  the 
■'tune"  of  a  punch-press — no  castings,  forging  or  other  ma- 
chined parts  being  used.  It  will  also  be  noted  that  all  the 
way  through,  as  far  as  possible,  simple  dies  have  been  used 
and  whenever  it  was  found  possible  to  produce  more  than 
one  part  from  the  same  die  by  a  little  change  in  design,  this 
was  done.  The  simplified  design  and  the  elimination  of  all 
operations  except  that  of  press-working  has  made  it  possible 
to  produce  this  device  at  a  marketable  price,  and  it  has 
been  very  successful. 

*     *     * 

FILING   YOUR   OWN   PATENT— A   REPLY 

BY  A    P.  CONNOR* 

In  the  February  number  of  Machinehy  there  was  an 
article  entitled  "Filing  Your  Own  Patent";  there  are  many 
inaccuracies  in  this  article.  In  order  to  correct  the  wrong 
impressions  which  its  publication  may  have  created,  the 
present  writer  will  analyze  it,  so  that  the  reader  may  not 
only  be  warned  of  the  pitfalls  which  lack  of  knowledge  may 
lead  him  into,  but  be  equipped  with  that  information  which 
will  serve  to  assist  his  judgment  in  determining  the  proper 
course  to  take  in  such  matters. 

The  title  itself,  "Filing  Your  Own  Patent,"  is  subject  to 
criticism.  The  writer  did  not  refer  to  the  filing,  but  the 
Ijrosccution  of  a  patent  application.  Hence,  the  article 
should  have  been  entitled,  "Prosecuting  Your  own  Applica- 
tion for  Patent." 

[On  page  1G7  of  the  World  Almanac,  1914,  in  a  statement 
revised  by  the  Patent  Office,  the  following  appears:  "If  an 
inventor  wislies  to  file  an  application  for  patent  *  *  *" 
This  would  indicate  that  the  expression  "filing"  is  not  en- 
tirely incorrect  in  this  connection. — Euitor.1 

In  the  first  paragraph  of  the  article  in  question,  it  would 
seem  that  the  previous  writer  intended  to  keep  on  both 
sides  of  the  matter,  first  by  pretending  to  discourage  the 
inventor  against  applying  for  his  own  patent,  and  then  advis- 
ing him  to  do  so,  through  insinuations  that  his  path  would 
not  be  so  difficult,  if  he  really  wanted  to  try  it.  The  writer 
evidently  thought  that  some  excuse  for  his  article  was 
necessary,  as  he  assigns  the  ground  that  "stern  necessity  may 
compel  the  inventor  to  prosecute  his  own  application  for 
patent."  This  reason  is  worth  analyzing.  When  does  this 
"stern  necessity"  compel  an  inventor  to  take  the  course 
suggested?  The  most  practical  reason  which  may  appeal  to 
many  readers  is  the  financial  one.  It  may  be  suggested  that 
the  inventor  is  penniless,  which,  however,  is  seldom  a  fact, 
because  invention  is  dependent  on  industry,  and  industry 
keeps  a  person  with  some  loose  change.  Secondly,  if  his  in- 
vention is  valuable  and  worthy  of  a  patent,  can  he  not  get 
someone  to  pay  the  costs  of  the  fees  for  the  patent  applica- 
tion, in  exchange  for  an  interest  in  the  Invention?  If  not, 
the  case  is  a  very  rare  one  in  our  present  age,  when  the 
value  of  patents  is  appreciated. 

The  writer  is  frequently  requested,  by  persons  he  knows 
personally,   for  opportunities  to  get  an  interest  in  good  in- 


•  Ci>ii»ultlnR    I'loctriciil    .iml    inoclianlcal   cnginoor    and    patent    attorney,    li;i 
Carroll   St..    S.    E..    Washington,    1).    C. 


ventions.  Almost  anyone  would  risk  the  moderate  cost  neces- 
sary in  patent  matters  for  a  chance  to  make  a  substantial 
fortune  out  of  it.  Then,  again,  an  attorney  will  usually 
be  reasonable  in  pressing  financial  matters  on  his  clients, 
so  the  Inventor  will  not  be  unduly  embarrassed.  Can  any- 
one of  intelligence  imagine  a  case  where  It  would  be  advis- 
able for  an  average  inventor,  or  even  a  person  of  exceptional 
ability,  who  is  inexperienced  in  patent  matters  and  practice, 
to  prosecute  his  own  application,  and  expect  to  be  as  amply 
protected  as  his  invention  merits? 

We  are  further  informed  that  "it  is  a  notorious  fact  that 
there  are  a  great  many  incompetent  patent  attorneys."  The 
statement  is  so  serious  that  It  .seems  hardly  possible  to  be- 
lieve that  it  could  be  made  with  such  Hunij  froid,  and  the  late 
writer  should  either  prove  it  or  withdraw  it.  A  copy  of  any 
proofs  in  the  matter  should  also  be  submitted  to  the  Com- 
missioner of  Patents  for  appropriate  action. 

[On  page  167  of  the  World  Almamu;  1914,  in  a  statement 
revised  by  the  Patent  Office,  the  following  appears:  "The 
Patent  Office  cannot  recommend  any  particular  attorney  or 
firm,  but  advises  applicants  to  avoid  doing  business  with 
those  who  advertise  the  possession  of  unusual  facilities  for 
obtaining  patents." — Euitob.  1 

The  present  writer  may  incidentally  say  that  the  registra- 
tion of  patent  attorneys  is  a  very  strict  matter  at  the  present 
time,  and  the  requirements  are  severely  enforced.  Assume, 
for  an  argument,  that  the  statement  is  true  that  we  have 
incompetent  attorneys.  The  inventor  is  advised  to  prosecute 
his  application  even  though  he  does  not  know  what  he  is 
doing,  but  he  is  warned  to  keep  away  from  incompetent  at- 
torneys. It  would  seem  that  an  application  for  patent  would 
be  safer  in  the  hands  of  the  most  Incompetent  attorney,  be- 
cause he  must  know  somclhing  about  what  he  is  doing, 
rather  than  in  the  hands  of  an  inventor  who  knows  abso- 
lutely nothing. 

We  are  further  informed  "that  most  patents  are  value- 
less because  they  have  no  real  invention  behind  them." 
Surely  the  country  would  like  to  have  the  authorities  and 
proofs  supporting  the  statement.  However,  the  courts  sus- 
tain the  patent  practice,  all  inventors  of  ability  and  conse- 
quence patronize  the  Patent  Office,  and  the  examiners  have  to 
pass  the  strictest  examination  in  the  whole  civil  service  and 
are  in  addition  usually  trained  as  lawyers.  All  corpora- 
tions, capitalists  and  other  persons  interested  in  patents  will 
not  consider  inventions  without  patents  protecting  them. 
Have  all  these  been  fooled?  Has  all  our  industrial  progress, 
and  the  fortunes  made  on  patents  been  the  outcome  from  in- 
ventions with  no  real  invention  in  them?  If  the  original 
writer  has  the  key  to  the  identification  of  valuable  invention, 
which  has  been  overlooked  by  everyone  except  himself,  now  is 
his  opportunity  to  enlighten  the  world. 

[In  1909,  the  American  Machinist  investigated  the  mat- 
ter of  how  many  patents  paid  back  their  own  cost  and 
found  tliat  only  twenty-three  patents  out  of  a  hundred  paid 
their  own  cost.  Note  that  this  does  not  imply  a  profit,  so 
that  while  it  is  not  known  how  many  of  these  twenty-three 
were  actually  profitable,  it  was  certain  that  in  the  hundreds 
of  cases  covered,  seventy-seven  out  of  one  hundred  did  not 
pay  their  own  cost.  This  investigation  carefully  carried  out 
under  reliable  auspices  seems  to  give  some  strength  to  the 
statement  of  the  former  writer  that  most  patents  are  value- 
less.— Editor.! 

As  to  the  suggestions  for  selecting  an  attorney:  We  are 
told  that  attorneys  should  "have  built  up  a  reputation  over 
a  long  period  of  years,  and  be  known  to  prominent  attorneys, 
bankers  and  business  men."  Evidently  the  question  of 
ability,  technical  training,  energy  and  actual  results  are  not 
worth  consideration,  nor  would  a  young  struggling  consci- 
entious attorney  be  considered.  Yet,  if  the  advice  was  made 
use  of  and  it  was  found  that  the  prominent  attorney  had 
turned  the  case  over  to  an  employe,  and  that  the  former 
in  fact  never  saw  the  invention  at  all,  what  would  the  prior 
writer  say,  even  if  the  original  attorney  has  all  the  quali- 
fications given?  The  writer  has  known  of  several  instances 
where  it  proved  more  dangerous  to  make  use  of  attorneys 
with  reputation  than  the  more  mediocre  ones,  because  of 
the  fact  that  the  former  gave  very  few  of  the  cases  their 
personal  attention.  Therefore,  the  suggestions  are  by  no 
means  adequate,  but  rather  misleading,  especially  to  the 
inventor  with  more  ability  than  money. 


676 


MACHINERY 

MAKING  FORMED  CUTTERS* 


April,  1914 


MACHINING  THB  FORMER  AND  MASTERS.  KORMINU  THE  BLANK,  AND  UUTTINU  AND  RELIEVING  THE  TEETH 


IIY   K.  B.  JACOUBt 


Milling  cutters  of  irroRiilar  shape  tliat  can  be  sharpened 
without  altering  their  contour,  an  example  ol'  which  is  shown 
in  I'^ig.  1,  arc  generally  called  formed  cutters.  They  are 
used  for  milling  irregular  surfaces  on  gun  and  sewing  ma- 
chine parts  and 
on  otlicr  worli  of 
like  nature.  Per- 
haps the  first 
formed  cutters  to 
be  commonly  used 
were  the  gear- 
cutters  Itnown  to 
every  mechanic. 
Satisfactory 
formed  cutters 
can  be  procured 
from  any  cutter 
manufacturer  at 
a  moderate  cost, 
but  as  several 
weeks      often 

Fie:.    1.     A   Typical   Formed    Cutter  elapse         before 

special    cutters    are    delivered    many    shops    are    equipped    to 
make  their  own  cutters. 

In  explaining  the  various  steps  in  the  making  of  a  formed 
cutter  we  can  use  the  tool  illustrated  in  Fig.  1  as  an  example. 
As  this  is  a  male  cutter  it  is  formed  and  backed  off  with  the 
female  former  shown  in  Pig.  2.  As  this  former  has  to  liave 
a  clearance  of  at  least  15  degrees,  with  the  original  lay-out 
accurately  preserved,  it  is  necessary  to  form  it  at  an  angle 
by  means  of  the  master  shown  in  Fig.  3.  As  tliis  master 
has  a  convex  surface  that  would  be  difficult  to  work  out 
accurately  by  hand,  a  second  or  female  master  is  made. 
This  is  shown  in  Fig.  4,  and  it  is  an  exact  counterpart  of  the 
shape  we  wish  to  mill  worked  out  in  a  block  of  steel  without 


Figs.  2  to  4.     Former  and  Male  and  Female  Masters  for  producing 
Formed    Cutters 

any  clearance.  This  piece  is  hardened  and  drawn  to  a 
medium  straw  color. 

To  make  the  masters  and  former  without  distorting  the  con- 
tour, and  at  the  same  time  give  the  former  the  necessary 
clearance,  the  angle  block  and  tool  shown  in  Fig.  5  are  used. 
The  angle  block  is  strapped  to  the  platen  of  the  shaper  and 
the  female  master  is  fastened  to  the  angle  tool.  First,  how- 
ever, the  outline  is  worked  to  shape  as  near  as  possible  with 
regular  tools,  the  female  master  being  used  only  for  finishing. 
As  the  illustration  shows,  it  works  with  a  drag  cut  which 
necessarily  means  slow  procedure.  It  will  also  be  seen  that 
the  faces  of  the  two  masters  are  parallel;  this  is  why  the 
proper  contour  can  be  maintained,  notwithstanding  the  fact 
that  clearance  is  imparted  to  the  male  master.  This  master 
is  now  hardened  and  drawn  and  the  same  process  gone 
through  with  in  making  the  female  former. 

The  masters  and  former  are  sharpened  by  grinding  their 
tops  or  faces.  The  slight  groove  shown  is  for  the  corner  of 
the  wheel  to  run  into.  They  should  be  sharpened  on  the  sur- 
face grinder,  as  their  faces  must  remain  flat;   otherwise  the 


contour  will  be  changed.  In  finishing  the  master  and  former 
on  the  angle  block,  it  is  necessary  to  use  a  very  slow  cutting 
speed  to  avoid  chattering.  As  a  very  smooth  surface  is  de- 
sired, good  lard  oil  should  be  used  as  a  cutting  medium. 

Formed  cutters  can  be  made  of  bar  stock  chucked  out  and 
turned  up  in  the  usual  way.  About  0.003  inch  should  he.  left 
in  the  hole  for  finishing  by  grinding  after  hardening,  and  it 
is  a  good  plan  to  relieve  the  sides  as  shown  in  Fig.  1,  as  this 
eliminates  a  certain  amount  of  unnecessary  grinding.  The 
hole  should  be  chambered  and  provided  with  a  keyway.  The 
form  is  turned  on  the  cutter  with  the  former  previously 
made.  This  is  done  in  the  lathe,  the  former  being  fastened 
to  the  tool  shown  in  Fig.  6.  It  is  seen  that  both  this  and 
the  angle  tool  are  made  on  the  goose-neck  principle  to  obviate 
chattering. 

The  cutter  is  now  ready  for  cutting  or  scoring.  This  is 
generally  done  with  a  30-degree  angular  cutter  rounded  at 
the  point.  Before 
cutting,  it  is  a 
good  plan  to  drill 
holes  as  shown  in 
Fig.  7.  This  leaves 
a  slight  clearance 
for  the  corner  of 
the  wheel  to  run 
into  during  the 
grinding  operation. 
After  this  operation 
is  finished,  the 
cutter  is  ready  for 
relieving,  or  as  it 
is  more  commonly 
called,  backing  off. 
There  are  several 
appliances  for  this 
purpose  in  the  form 
of  attachments  for 
the  lathe  and  mill- 
ing machine.  The 
device  shown  in 
Fig.  8  is  simple  to 
construct,  easy  to 
set  up  and  it  gives  very  good  results.  Briefly  described,  it 
consists  of  a  sliding  base  mounted  in  a  bed  that  is  strapped 
to  the  milling  machine  platen.  A  strong  spring  thrusts  the 
base  toward  the  spindle  and  cam.  The  cam  is  mounted  on  a 
cast-iron  holder  that  screws  onto  the  nose  of  the  spindle, 
while  the  cutter  is  mounted  on  a  stub  arbor.  The  former, 
shown  in  Fig.  2,  is  fastened  to  a  sliding  head  that  is  actu- 
ated by  a  screw.  This  regulates  the  depth  of  cut  in  backing 
off  the  cutter.  The  details  are  shown  in  Fig.  9,  which  illus- 
trates  an   end   elevation   and   longitudinal   section.     As   each 


Fig.  5.     Angle  Block  and  Tool  used  for 
making  the  Former  and  Master 


Fig. 


Gooseneck    Tool-holder    on    which    Former    is    mounted 
for    machining    Formed    Cutters 


•  For  additional  articles  on  formed  cutters  and  allied  subjects,  see 
"Importance  of  Grinding  Gear  Cutter  Teeth  Radially"  published  In 
Wachineet,  July,  1907;  "A  Formed  Tool  Problem,"  January,  1910;  and 
"Milling  Radial  Teeth  in  Cutter  Blanks,"  November  and  December,  1911, 
and  other  articles  there  referred  to. 

t  Address:      1040   North    Illinois   St.,    Indianapolis,    Ind. 


cam  has  a  fixed  number  of  teeth,  three  are  generally  provided 
for  cutters  with  ten,  twelve,  and  fourteen  teeth,  respectively. 
It  is  very  necessary  that  these  cams  be  accurately  made; 
otherwise  faulty  cutters  will  result.  The  method  employed 
in  laying  out  and  machining  will  be  explained  later. 

In  setting  up  for  the  backing-off  operation,  it  is  necessary 
that  the  cutter  be  set  so  that  the  teeth  are  in  the  correct  re- 
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lation  with  the  corresponding  cam  rises.  To  this  end,  an 
arbor  without  a  tang  is  used.  A  line  is  scribed  on  the  cam 
meeting  the  high  points  of  two  rises  that  are  opposite.  The 
arbor  is  placed  loosely  in  position,  the  cam  set  central  by 
means  of  the  scribed  lines  and  a  surface  gage,  and  the  arbor 
adjusted  so  that  the  cutter  tooth  does  not  meet  the  former 

within  1/16  inch. 
The  arbor  is  now 
driven  solidly  into 
position.  The  ob- 
ject of  the  1/16- 
inch  leeway  is  to 
make  sure  that  the 
former  is  moving 
toward  the  cutter 
before  the  tooth  is 
reached. 

In  backing  off,  a 
very  slow  speed 
should  be  used  and 
the  work  should  be 
1  u  b  r  i  c  a  t  ed  with 
lard  oil.  Light 
cuts  should  be 
taken,  as  heavy  cuts  are  likely  to  leave  scores  which  result 
in  unsatisfactory  work  on  the  part  of  the  finished  cutter. 
After  the  teeth  have  been  backed  off,  the  former  should 
bo  reground  and  the  top  whetted  on  an  India  oil-stone  wet 
with  gasoline.  It  should  be  examined  under  a  glass  to  make 
sure  that  it  has  a  clean  sharp  edge  without  scores.  It  is  then 
placed  in  position  again  and  a  light  finishing  cut  taken.  It 
is  necessary  that  the  top  of  the  former  be  set  central  with 
the  cutter,  for  if  it  is  above  or  below,  an  incorrect  contour 
will  be  formed. 

The  cutter  is  now  hardened  and  drawn  in  the  usual  way. 
After  hardening,  the  sides  should  first  be  ground.     A  Heald 


Fig.  7. 


Holes  drilled  in  Blank  before 
cutting  Teeth 
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Fig.    8.     Milling    Machine    Relieving    Attachment    for    backing  off    the    Teeth 

piston-ring  grinder  is  an  excellent  machine  to  utilize  for  this 
purpose,  but  if  one  is  not  available  the  universal  grinder  can 
be  used.  After  grinding  the  sides,  the  cutter  is  strapped  to 
the  faceplate  of  the  grinding  machine,  the  hole  trued  up  with 
an  indicator  and  ground  to  the  desired  size.  The  next  opera- 
tion is  to  grind  the  faces  of  the  teeth.  While  this  is  a  simple 
operation,  care  should  be  exercised  to  see  that  the  teeth  are 
equally  spaced,  for  while  they  probably  were  equally  spaced 
after  cutting,  the  hardening  process  may  have  distorted  them 


Fig.    9. 


Fig.   8 

was 


of    RclievinK 


fully    described 


slightly.      This    grinding    operation 
Machixery,  February,  1912. 

As  previously  stated,  the  cams  for  relieving  the  teeth  should 
be  accurately  made,  and  the  most  simple  and  efficient  way  Is 
as  follows:  The  cam  plate  is  first  chucked  out  to  fit  the 
mandrel  A  shown  in  Fig.  10  and  the  sides  and  periphery 
turned   in  the   usual   way.     The  hole  is  then   plugged   up,  as 


this  space  has  to  be  utilised  In  laying  out.  This  hiv  out  is 
illustrated  in  Fig.  11.  First  one  actual  sized  cutter  tooth  is 
drawn  or  rather  scribed,  as  shown,  the  object  being  to 
determine  the  pitch  of  the  clearance.  It  is  necessary  to  have 
enough  clearance  to  allow  the  cutter  to  take  hold  of  the  work; 
and  at  the  same  time,  If  too  much  Is  allowed,  short-lived 
cutters  having  a  tendency  to  chatter  will  result. 

A  good  practical  way  to  determine  the  correct  amount  of 
clearance  is  to  use  as  a  guide  a  formed  cutter  made  by  a 
reliable  cutter  manufacturer.     Set  this  cutter  central  on  the 


Fig.     10.     Tools    used    in    machining    the    Relieving    Cams 

cam  blank  and  carefully  scribe  the  clearance  line.  This  line 
is  nothing  more  nor  less  than  an  arc  set  off  center.  With  a 
pair  of  dividers,  find  the  center  and  mark  It  with  a  center- 
punch  mark.  This  center  is  shown  at  B,  and  the  line  of  clear- 
ance at  C.  From  the  center  B  the  arc  D  is  scribed,  which 
gives  the  same  relation  between  the  points  E  and  F.  The 
30  degrees  in  the  arc  G  represent  one  tooth.  To  make  sure 
that  the  former  will  not  start  to  return  until  the  complete 
tooth  has  been  gone  over,  and  also  that  it  will  be  ready  to 
start  cutting  as  soon  as  the  next  tooth  strikes  it,  the  time 
of  return  is  confined  between  the  lines  //.  Next  the  circle 
J  is  laid  off.  It  is  seen  that  this  connects  the  lowest  point  of 
the  stroke  with  the 
beginning  of  the 
next  stroke.  The 
center  of  this  circle 
is  carefully  center- 
punched. 

The  two  holes  K 
and  L  are  next  laid 
off,  and  the  cen- 
ters punched.  There 
are  twenty-four 
holes  altogether, 
two  for  each  tooth. 
These  are  used  for 
locating  the  cam 
w  h  i  1  e  machining 
the  rises.  Before 
doing  this,  it  is 
necessary  to  be  provided  with  the  tools  shown  in  Fig.  10, 
where  A  is  a  mandrel  to  fit  the  milling  machine  dividing 
head,  and  B  is  the  locating  piece,  the  hole  in  this  locating 
piece  being  a  driving  fit  over  the  mandrel.  Before  using 
this  piece,  however,  it  is  necessary  to  finish  the  twenty-four 
small  holes,  also  the  twelve  large  ones  In  the  cam  blank. 
This  is  done  in  the  milling  machine,  the  dividing  head  being 
used  for  spacing  the  holes.  The  head  is  set  at  right  angles 
with  the  platen,  its  center  being  on  a  plane  with  the  milling 
machine  spindle. 

The  cam  blank  is  placed  in  position  on  the  special  mandrel 
with  the  collar  C  back  of  It.     This  collar  is  used  simply  to 
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liU  up  till"  spaii-  thill  is  hitt'i-  occupied  !)>■  the  piece  /;.  'I'lio 
sii'i'w  and  wiisher  /;  and  D  aro  used  in  clumping;  tlio  cam 
lilaiiU.  The  punch  inurl<  for  tho  hole  A'  Is  carefully  centered, 
after  which  tho  hole  is  drilled,  trued  up  with  a  boring  chip 
and  then  reamed.  The  dividinK  head  haviuK  previously  been 
set  for  twelve  divisions,  tho  remainder  of  the  holes  cor- 
respondinK  to  A'  aro  (iiiished.  Next  tho  center  for  the  hole 
//  is  located  and  all  tho  liolos  in  this  ciri'lo  llnishod.  These 
holes  aro  shown  by  the  small  dotted  circles  in  Kig-  11.  It  Is 
evident  that  these  holes  finished  in  the  manner  described  will 
serve  as  an  accurate  means  for  locating  tho  blank  while  ma- 
chining the  rises.  Next  the  hole  J  is  located,  drilled,  bored 
and  reamed.  As  this  Is  comparatively  heavy  drilling  to  do  In 
the  manner  described,  the  superfluous  stock  can  be  drilled 
on  the  upright  drill.  The  piece  is  then  replaced  in  position 
on  the  milling  machine  and  the  holes  bored  and  reamed.  The 
center  hole  is  now  indicated  and  bored  in  the  lathe  to  the 
correct  size  to  fit  the  cam  1  ack. 

By  referring  to  the  piece  B.  Fig.  10,  it  is  seen  that  it  has 
two  holes  in  a  line  with  the  center.  These  lioles  are  supplied 
with  dowels.  It  is  evident  that  when  the  holes  K  and  L  in 
the  cam  blank  are  slipped  over  those  dowels,  the  arc  D  is 
thrown  in  a  position  where  it  can  be  machined  as  part  of  a 
circle.  This  is  done  in  the  shaper,  the  dividing  head  being 
used  for  the  purpose,  the  cam  blank  and  the  piece  B  being 
held  on  the  special  mandrel.  After  planing  one  rise  as  shown 
by  the  dotted  lines,  the  piece  is  moved  into  position  for  the 
next  rise,  and  so  on  until  all  are  gone  over. 

In  the  final  finishing,  all  the  rises  are  gone  over  one  after 
the  other  with  a  very  light  chip,  the  set  of  the  tool  not  being 
disturbed.  It  is  very  necessary  for  all  the  rises  to  be  alike; 
otherwise,  cutters  with  uneven  teeth  would  be  the  final  re- 
sult. For  this  reason,  after  the  final  finishing  chip  has  been 
started  it  should  be  continued,  for  if  the  shaper  should  be 
allowed  to  remain  idle  for  a  time — say  over  noon  hour,  or 
what  would  be  worse,  over  night — some  rises  would  surely  be 
higher  than  others.  Three  of  the  holes  can  be  used  for  dowels 
in  locating  the  cam  on  its  back,  while  three  more  can  be 
countersunk  and  used  for  screw  holes.  The  cam  should  be 
made  of  tool  steel  and  it  should  be  hardened  in  cyanide  and 
oil,  as  any  other  hardening  process  might  distort  it. 

A  NEW  FIELD  FOR  THE  OXY-ACETYLENE 
CUTTING   TORCH* 

BY  GEORGE  G.  PORTBRt 

A  new  field  for  the  oxy-acetylene  cutting  torch  is  shown  by 
the  accompanying  illustration  which  was  taken  in  the  base- 
ment of  the  Warren  Telephone  Exchange  at  Syracuse,  N.  Y. 
The  underground  lead  cables  carrying  all  of  the  wires  from 
the  city  'phones  into  the  exchange,  entered  from  the  street 
first  into  a  manhole  which  extended  underneath  the  sidewalk 
to  the  wall  of  the  building,  and  from  there  to  the  exchange 
room  the  cables  were  encased  in  three-inch  iron  pipes.  After 
the  consolidation  of  the  two  telephone  companies  in  Syra- 
cuse, and  the  consequent  increase  in  the  number  of  cables 
coming  into  this  exchange,  the  manhole  soon  became  very 
much  congested,  which  made  an  enlargement  necessary.  This 
was  effected  by  removing  a  portion  of  the  wall  of  the  building 
and  extending  the  manhole  back  into  the  basement  a  distance 
of  about  fifteen  feet. 

After  the  wall  was  removed  it  was  necessary  to  also  remove 
the  iron  casings  from  the  lead  cables  so  that  they  could  be 
bent  and  re-arranged  to  make  room  for  the  new  ones.  This 
looked  like  an  almost  insurmountable  task,  as  there  were 
about  eighty  casings  in  the  two  tiers,  over  half  of  them  con- 
taining cables,  and  to  remove  them  by  cutting  off  with  ham- 
mer and  chisel  would  have  been  an  almost  endless  job,  and 
practically  impossible,  as  the  pipes  were  so  close  together 
that  swinging  a  hammer  would  be  very  difficult,  and  then 
too  the  noise  would  be  transmitted  through  the  pipes  to  the 
entire  building — a  most  objectionable  feature.  It  was  sug- 
gested that  a  special  machine  be  built  which  would  mill  slots 

•  For  articles  on  oxy-acetylene  welding  and  cutting  preyiously  published, 
see  "Machine  for  Making  Welded  Seamless  Tubing,"  October,  1913;  "Pre- 
heating Metals  to  be  Welded  by  Oxy-acetylene  Process,"  October,  1912;  and 
other  articles   referred   to. 

t  Address:     230  South   Aye..   .Syracuse,    N.    Y. 


ill  till'  sides  of  tlie  casings,  and  then  saw  tlicin  armiiid  so  tliat 
they  could  bo  removed,  but  this  was  also  abandoned  on  ac- 
count of  the  lack  of  room  in  which  to  operate  it. 

Finally  tho  I'orter-Cablo  Maehlno  Co.  of  Syracuse  was  con- 
sulted al)out  tho  job,  and  after  looking  it  over  a  d(!(;ision  was 
made  tliat  it  might  bo  possible  to  cut  off  tlu;  iron  casings  with 
the  oxy-a(;elylene  cutting  torch  witliout  damaging  tli<!  lead 
cable  underneath.  This  too  KO(!med  like  an  impossible;  thing 
to  do,  as  the  iiK^lting  point  of  lead  is  about  GOO  degrees,  while 
that  of  wrought  iron  is  about  2300;  and  the  oxy-acotylene 
llame  has  a  temperature  of  over  6000  degrees.  However,  a 
piece  of  the  cable  and  casing  was  obtained  to  experiment  on 
in  the  shop.  The  first  experiments  were  failures,  as  the  lead 
was  melted  almost  instantly,  but  a  plan  was  finally  developed, 
and  special  appliances  were  made,  consisting  of  guides  for  the 
torch  and  semicircular  copper  shields  to  slip  in  between  the 
cable  and  the  casing.  After  a  few  trials  this  plan  seemed  to 
be  so  successful  that  the  Porter-Cable  Machine  Co.  was 
awarded  the  job  of  removing  the  casings.  The  job  was  handled 
as  follows: 

A  copper  shield  about  two  feet  long  was  slipped  in  between 
the  cable  and  casing,  then  the  casing  was  cut  around  with  the 


Oxy-acetylene    Torch    being    used    for    cutting    away    Iron    Armor 
of    Lead    covered    Telephone    Cables 

torch  for  a  short  distance  and  at  a  safe  distance  from  the 
inner  end  of  the  shield,  so  as  not  to  allow  the  flame  to  come 
too  near  to  the  lead  cable;  the  casing  was  then  rolled  over  a 
small  amount,  the  shield  re-adjusted  and  another  cut  taken. 
This  was  continued  until  the  casing  was  cut  all  the  way 
around;  it  was  then  slid  back  on  the  cable  and  split  in  two 
lengthwise,  allowing  the  pieces  to  be  removed.  The  reason 
for  making  the  shields  of  copper,  was  that  the  oxygen  cutting 
jet  will  only  cut  wrought  iron  and  steel,  and  does  not  have 
any  cutting  effect  on  copper. 

At  the  time  the  photograph  was  taken,  about  half  the  cas- 
ings had  been  removed,  those  on  the  floor  tier  still  remaining 
to  be  done.  As  it  was  necessary  to  make  two  cuts  length- 
wise to  allow  the  short  pieces  to  be  removed  after  being  cut 
off,  and  as  the  circumference  of  the  casings  was  about  eleven 
inches,  the  total  length  of  the  cuts  made  by  the  torch  was 
about  1500  feet. 

The  cables  were  practically  uninjured,  there  being  two 
small  holes  melted  in  them  during  the  entire  job.  This  was 
at  the  commencement  before  the  operator  had  become  thor- 
oughly familiar  with  the  requirements.  This  is  believed  to 
be  the  first  time  this  kind  of  job  was  over  attempted. 


LETTERS   ON  PRACTICAL   SUBJECTS 

We  pay  only  for  articles  pubUahed  exclusively  In  Uachinisky 


FEED   CHUTE  FOR  DRAWING  PRESS 

Figs.  1  and  2  illustrato  the  applioation  of  an  interesting  form 
of  feed  chute  tliat  is  used  to  prevent  tlic  breakage  of  drawing 
punclies.  The  press  on  which  tliis  device  is  used  is  employed 
in  performing  a  drawing  operation  on  the  cups  shown  in  the 
illustration.  These  cups  enter  the  chute  A  from  a  hopper  and 
pass  down  at  high  velocity;  when  the  bottom  of  the  cup 
striives  the  pin  B  the  cup  rebounds  and  drops  into  the  feed- 
pipe C,  whicli  leads  to  the  feed  fingers  of  the  press. 

It  is  necessary  to  have  the  cups  feed  into  the  press  with 
the  closed  end  down,  as  shown  in  Fig.  1.  It  sometimes  hap- 
pens, however,  that  a  cup  enters  the  cliute  A  In  an  inverted 
position,  as  shown  in  Fig.  2.  If  the  cup  rer.ched  the  die  in 
this  position,  it  would  result  in  breaking  the  drawing  punch. 
Fig.  2  sliows  how  this  is  avoided.  The  cup  enters  the  chute 
A  and  slides  down  until  it  catches  on  the  pin  B.  Thus  it 
cannot  rebound,  but  swings  on  the  pin  B  and  drops  into  the 


Fig.   1.     Cup  delivered  to  Feed  Pipe  C  in  RcKular  Wii 


feed-pipe  C  with  the  closed  end  down  in  the  manner  illus- 
trated. This  device  is  carried  by  a  bracket  which  is  attached 
to  a  stationary  part  of  the  press. 

Lawrence  Fay 


BOOK  AGENTS   AND   APPRENTICE  BOYS 

There  are  men  calling  themselves  book  agents  who  travel 
through  the  country  visiting  shops  and  factories.  In  reality, 
these  men  are  nothing  but  "leeches"  who  prey  upon  the  ignor- 
ance of  the  average  shop  hand  or  apprentice.  I  have  had  a 
good  deal  of  experience  with  these  so-called  publisher's  agents, 
and  find  that  in  most  cases  they  pick  apprentice  boys  for  their 
victims  and  sell  them  several  massive  volumes  full  of  old 
wood  cuts  and  manufacturers'  engravings.  To  do  this  they 
"hand  out  a  line  of  talk"  that  throws  the  dust  In  the  boys' 
eyes,  with  the  result  that  they  buy  costly  set  of  books  that  are 
probably  never  opened  after  a  cursory  inspection  of  the  pic- 
tures is  made.  In  most  cases  the  books  consist  of  from  two 
to  four  volumes,  costing  $15  to  $25  for  the  set.  The  binding 
is  attractive,  but  the  books  are  altogether  too  heavy  for  a 
shop  man  to  carry  in  his  tool  chest  to  refer  to  when  in  need  of 
information.     There  are  few  shops  where  shelves  are  avail- 


able to  keep  such  books  and  in  most  cases  there  would  be  a 
row  if  an  employe  was  seen  opening  a  book  weighing  from 
ten  to  twenty  pounds  during  working  hours. 

The  main  objection  that  I  have  to  the  book  agent  is  the 
method  that  he  uses  in  niuking  a  sale.  He  usually  starts  la 
by  telling  his  victim  that  Mr.  Hank  of  Blank  &  Co.  bought 
a  set  of  these  books  when  he  was  only  making  |12  a  week  and 
that  he  is  now  earning  $5000  a  year  and  owes  it  all  to  the 
information  he  obtained  from  his  set  of  books.  Mr.  Blank  Is 
further  quoted  as  having  stated  that  he  would  not  be  with- 
out a  set  of  these  books  at  any  price.  This  usually  Is  the 
means  of  making  a  sale.  In  a  certain  case  that  came  to  the 
writer's  attention,  an  apprentice  boy  happened  to  mention 
that  his  grandfather  had  bought  a  set  of  the  first  edition  of 
a  certain  work.  This  was  the  agent's  cue.  He  asked  the 
grandfather's  name  and  immediately  said  that  he  remem- 
bered having  sold  him  the  books  in  question  but  that  the 
first  edition  was  now  entirely  out  of  date  and  the  apprentice 


ilachlnfry 


Pi?.    2.     Inverted    Cup    in   Act    of    turning   over   before    enterinr    Feed    Pipe 

should  have  books  giving  information  concerning  the  most 
modern  practice.  This  boy  bought  the  books  In  question  for 
$25  and  offered  to  sell  them  throe  weeks  later  for  $10.  He 
was  a  boy  of  average  intelligence,  and  if  he  had  been  given 
time  to  look  into  the  matter  he  would  have  seen  that  he  was 
paying  an  exorbitant  price  for  something  from  which  he 
would  get  little  benefit.  He  was  simply  carried  away  by  the 
agent's  arguments  and  that  is  the  way  in  which  most  value- 
less books  are  sold. 

I  think  that  a  satisfactory  remedy  for  this  state  of  affairs 
would  be  to  have  the  superintendent  of  a  factory  or  some 
other  man  of  sound  judgment  take  a  little  more  interest  in 
the  employes'  welfare.  If  book  agents  were  refused  admis- 
sion to  a  shop  without  first  leaving  copies  of  the  books  they 
wish  to  sell  at  the  office  to  be  looked  over  with  the  view 
of  determining  the  value  of  the  Information  contained  In 
them  and  the  fairness  of  the  price,  a  lot  of  this  trouble  would 
be  eliminated.  It  Is  generally  quite  easy  for  an  agent  to  de- 
ceive an  inexperienced  apprentice  boy,  but  it  would  be  an- 
other matter  if  he  had  to  convince  an  older  man  of  the  merit 
of  the  books  he  was  selling.  If  such  a  course  of  action  were 
followed,  an  agent  could  be  granted  admission  to  the  shop 
after  his  book  had  been  O.  K.'d.     The  foregoing  must  not  be 
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roKnrdod  In  the  linlil   i>l'  a  criticlsiii  ol'  Hhop  iikciiIh  oT  reput- 
able publlsliors,  as  the  books  iiiul  inagnxinos  IsHucd  by  sucli 
(Irnis  nro  certainly  of  the  Ki'i'ate.sl  value  to  every  shop  man. 
Newark,  N.  J.  G.  W.  Jackii 


BEVEL    PROTRACTOR   ADJUSTING   BAR 

The  following  doseribes  an  adjuHtiiiK  bar  for  use  on  the 
R.  &  S.  bevel  protractor.  This  bar  can  bo  easily  made  by  any 
toolniaUer  to  suit  the  protractor  which  ho  uses,  and  will  bo 
found  of  value  in  making  accurate  adjustments.  When  not 
in  use,  the  adjusting  bar  can  be  taken  off.  Referring  to  the 
illustration  it  will  be  seen  that  three  pins  A  are  driven  into 
the  movable  disk  120  degrees  from  each  other.  These  pins 
are  made  of  drill   rod  :'.  li^  iiicli  in  diameter  and  arc^  located 
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Bevel   Protractor   fitted   with    Adjusting   Bar  for   making 
Accurate    Settings 

%  inch  from  the  center  of  the  disk.  The  adjusting  bar  B  is 
also  made  of  3/32  drill  rod,  which-  is  flattened  at  one  end  and 
drilled  to  receive  one  of  the  pins  A.  The  opposite  end 
of  the  adjusting  bar  is  threaded  to  receive  the  adjusting  nut 
C.  A  swivel-bracket  D  is  attached  to  bar  B  by  means  of 
two  lugs  which  are  bent  over  the  nut.  This  bracket  can 
also  be  readily  removed  when  the  adjusting  bar  is  not 
required. 

Chicago,  111.  H.  E.  Thielberq 


TAR  CONCRETE  FOR  FACTORY  FLOORS 

At  the  last  gas  congress  iu  Marseilles,  France,  a  paper 
was  read  by  Mens.  D.  Hedde  on  what  he  considered  a  new 
and  very  practical  floor  for  machine  shops  and  factories. 
This  floor  is  not  only  proving  resistant  to  the  usual  mechani- 
cal wear  and  tear  in  machine  shops,  but  is  also  easily  cleaned 
and  not  quickly  soiled,  and  has  the  further  merit  that  it  is 
cheap  to  lay  and  to  maintain  in  good  condition.  The  mix- 
ture consists  of  95  parts  by  weight  of  stone  dust  and  5  parts 
of  tar,  mixed  by  hand  or  by  machine  according  to  the  amount 
to  be  made.  Of  course  machine-mixing  is  cheaper  and  more 
thorough  than  hand  mixing. 

Care  must  be  taken  that  the  5  per  cent  proportion  of  tar  is 
not  exceeded,  as  in  such  a  case  either  the  mixture  would  not 
harden  sufficiently  at  ordinary  temperatures,  or  it  would  get 
soft  in  hot  weather  or  under  the  influence  of  artificial  heat- 
ing. In  laying  this  floor-covering  it  is  not  necessary  to  see 
that  the  under-flooring  is  perfectly  smooth  or  even  perfectly 
level;  only  to  be  sure  that  there  are  no  great  bumps  or  hol- 
lows. The  earth  is  first  well  tamped  in  order  to  give  it  suf- 
ficient resistance  to  enable  it  to  support  the  tar  and  stone 
layer;  then  about  two  inches  of  the  mixture  is  applied,  tamped 
down  firmly  and  made  level. 

Mens.  Hedde  says  that  this  floor-covering  gets  tougher  and 
harder  with  time,  but  that  during  the  first  month  it  is  desir- 
able to  protect  it  against  very  heavy  weights  on  small  areas. 
If  it  is  necessary  to  hasten  the  hardening  process,  the  floor 
can  be  strewn  with  powdered  lime.  As  regards  the  cost, 
European  figures  have  but  little  value  for  Americans;  but 
for  a  floor  five  centimeters  or  say  two  inches  thick,  the  cost 


is  given  as  8  centimes  or  1.6  cent  per  siiuare  meter,  wliicli  is 
about  1.38  cent  per  Biiuare  yard.  The  amounts  of  material 
are,  however,  useful  in  calculating  for  American  conditions. 
They  are,  respectively,  34  and  67.5  kilograms  per  square 
meter  for  the  above  named  thickness;  and  this  would  come 
to  nearly  (M  pounds  and  12.')  pounds,  respectively,  per  square 
>ard. 

Dresden,    Uerniany.  HouKitT   Gki.\i.sii.\w 


FIXTURE  FOR  HARDENING   STEEL   RINGS 

The  accompanying  illustration  shows  a  fixture  which  has 
proved  very  successful  in  hardening  steel  rings  of  thin  sec- 
tion. It  is  particularly  important  for  these  rings  to  be  hard- 
ened without  distortion,  and  it  was  to  attain  this  end  that  the 
fixture  was  designed.  Referring  to  the  illustration  it  will  be 
seen  that  the  sliding  member  A  is  bored  to  exactly  the  re- 
(luired  size  to  receive  the  work.  This  member  is  slotted  tO' 
make  it  the  equivalent  of  a  spring  chuck  or  collet,  and  then 
hardened  and  tempered.  The  body  B  of  the  fixture  is  made  of 
cast  iron  and  is  threaded  to  receive  the  two  adjusting  nuts 
C.  The  function  of  these  nuts  is  to  regulate  the  tension  under 
which  the  spring  D  works.  It  has  been  found  that  the  best 
results  are  obtained  by  so  adjusting  the  spring  tension  that 
it  is  proportional  to  the  cross-section  area  of  the  work.  The 
ring  E  serves  as  a  bottom  guide  for  the  chuck,  and  also  takes 
the  thrust  of  the  spring.  Three  screws  F  are  used  to  hold 
the  chuck  A  to  the  ring  K. 

The  fixture  is  carried  by  a  pivot  on  the  edge  of  the  tank 
containing  the  hardening  bath,  and  is  operated  by  the  lever  G. 
This  lever  compresses  the  spring  L)  and  opens  the  chuck  so 
that  the  work  may  be  put  in  place.  Wlien  the  lever  is  re- 
leased the  chuck  is  closed  by  the  tension  of  the  spring  D,  and 
the  whole  fixture  is  then  turned  on  the  pivot  to  immerse  it  in 
the  bath.  After  the  work  has  been  quenched,  the  fixture  is 
tilted  back  and  unloaded  by  reversing  the  process.     It  will  be 


Fixture    used    in    hardening    Steel    Rings    to    prevent    Distortion 

seen  that  recesses  are  cut  in  the  chuck  to  provide  space  to 
get  hold  of  the  work  when  it  is  being  removed.  It  must 
be  clearly  understood,  however,  that  the  chuck  grips 
the  work  all  the  way  to  its  upper  edge  except  at  the  points 
wliere  the  recesses  are  cut.  It  will  also  be  noticed  that  holes 
are  drilled  in  tlie  side  of  the  body  B  of  the  fixture  so  that 
there  will  not  be  any  air  pressure  to  overcome. 

Bristol,  Conn.  Frederick  A.  Hotciikiss 


METHOD  OF  HOLDING  AND  DRIVING  GAS 
ENGINE  PISTONS  WHEN  TURNING 

The  accompanying  illustration  shows  a  fixture  that  will  be 
found  useful,  principally  in  repair  shops,  for  turning  gas  en- 
gine pistons.  The  open  end  of  the  piston  is  supported  by  a 
cone  having  an  included  angle  of  about  90  degrees,  which  is 
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screwed  onto  the  nose  of  the  lathe;  spindle.  The  diameter 
of  the  cone  base,  in  this  instance,  is  9  inches.  The  other  end 
of  the  piston  is  held  by  the  tailstock  center.  Screw  A,  which 
is  '/h  inch  in  diameter,  is  screwed  into  the  end  of  the  cone. 
It  is  about  3i/>  inches  long  and  has  a  square  head  IM  inch 
wide  with  a  VL'-inch  hole  drilled  through  it.  A  rod  Is  driven 
through  the  head,  which  is  long  enough  to  engage  the  wrist- 
pin  bosses  inside  the  piston.  The  driver  A  is  adjusted  for 
pistons  of  different  sizes  by  means  of  lock-nut  B. 

liefore   the   piston    is   placed   in    this   fi.xturo,    it   should   be 
chucked  so  that  the  end  can  be  faced  and  chamfered  where 


Method  of  holding  and  driving  Gas  Engine  Pistons  wlipn  turning 

it  bears  on  tlie  cone.  The  center  for  the  tailstock  end  can 
be  put  in  on  a  drill  press  after  the  opposite  end  is  faced 
square. 

Dubuque,  Iowa  E.  J.  Buchkt 


WHY   THE   BLANKS   WRINKLED 

In  blanking  and  forming  work  in  a  combination  cutting, 
forming  and  embossing  die,  trouble  was  experienced  after 
about  three  thousand  good  blanks  had  been  finished.  At  this 
point  the  work  suddenly  started  to  wrinkle  badly  at  a  point 


Embossed   Work  that   caused   Trouble   by   wrinkling  over 
Word    "Richmond" 

above  the  word  "Richmond"  and  the  metal  in  the  letters  of 
this  word  also  seemed  to  be  crushed.  This  state  of  affairs 
developed  all  of  a  sudden  and  without  any  perceptible  cause. 
The  die  was  taken  off  the  machine  and  sent  to  the  toolroom 
for  repairs.  It  was  thoroughly  overhauled,  and  as  ever>'thing 
appeared  to  be  all  right  it  was  returned  to  the  press  depart- 
ment. The  press  was  set  up  and  started  again  but  the  work 
showed  the  same  defect  that  it  had  before  the  die  had  been 
inspected. 

About  this  time  the  assistant  press  foreman  came  along  and 
the  trouble  was  explained  to  him.  He  picked  up  one  of  the 
blanks,  looked  at  it  closely  and  then  told  the  press  operator 
to  clean  the  stock  thoroughly  in  order  to  remove  oil  and 
grease.  This  was  done,  and  when  the  press  was  started  on 
stock  which  had  been  carefully  cleaned  the  work  was  found 


to  be  perfect.  The  foreman  told  us  that  the  oil  had  caused 
the  trouble  by  taking  up  sufficient  space  between  the  punch 
and  die  to  cause  a  deformation  of  the  work.  This  may  be  a 
matter  that  has  come  to  the  attention  of  some  of  Maciiimky'h 
readers,  but  I  think  that  the  majority  of  them  have  not  been 
confronted  by  this  particular  problem. 

New  Britain,  Conn.  W.  C.  Briz 


GAGE  FOR  U.  S.  S.  THREAD   TOOLS 

Away  back  in  the  days  when  the  form  of  thread  which  we 
now  call  the  U.  S.  standard  was  but  little  known,  a  ma- 
chinist received  Instructions  to  design  and  make  a  gage  for 
grinding  the  thread  tools.  To  understand  the  difficulty  of  the 
task,  we  must  remember  that  he  had  but  one  of  the  pre- 
cision tools  which  now  seem  so  indispensable,  viz.,  a  one-Inch 
micrometer  of  the  old  type  with  exposed  thread  and  beveled 
points.  The  only  machine  tools  available  were  a  lathe  and 
planer. 

After  much  cogitation  he  decided  to  utilize  the  wedge 
principle  and  evolved  the  arrangement  shown  in  Fig.  1.  The 
upper  edge  of  the  movable  scale  A  rests  against  the  two  but- 
tons B  which  are  adjusted  to  locate  the  lower  edge  of  the 
scale  at  right  angles  to  the  axis  of  the  60  degree  vee.  The 
scale  is  tapered  at  such  an  angle  that  a  movement  of  1/32 
inch  corresponds  to  0.001  inch  in  the  width  of  the  exposed 
edge  representing  the  width  of  the  thread  tool  flat. 

Fortunately,  the  machinist  referred  to  knew  enough  about 


Fig. 


Gage  for  U.    S.    Standard   Thread   Tools 


trigonometry  to  know  how  this  angle  must  be  calculated,  and 
he  could  use  logarithms  so  that  no  lengthy  figuring  was  neces- 
sary. He  soon  determined  that  the  angle  must  be  that  whose 
logarithmic  sine  is  8.44268,  for  as  1/32  sin  a  2  tan  30  de- 
grees =  0.001 

sin  a  =  0.016  cot  30  degrees. 

8.20412     Log  0.016 

0.23856     Log  cot  30   degrees 


8.44268     Log  sin  n 

The  gage  vas  now  complete,  on  paper.  The  machine  steel 
body  was  made  on  the  planer.  The  sides  of  the  vee  were 
casehardened  and  lapped  to  fit  a  60-degree  center-gage,  but 
how  could  the  taper  scale  be  ground  in  the  lathe  to  the 
proper  angle? 

A  piece  of  flat  stock  was  lapped  to  0.1875  inch  thickness, 
to  use  as  shown  in  Fig.  2.  Dividing  0.1875  by  the  sine  of  o, 
gave  6.765  4-  or  about  6  49/64  inches  as  the  distance  from  the 
end  of  the  straightedge  to  the  point  of  contact  with  the 
0.1875-inch  block.     By  this  means  the  compound  rest  of  the 


Fig,    2,     Method  of  locating  Scale   for   grinding   One   Side   to 
Required    Taper 

lathe  was  set  at  the  desired  angle  with  the  faceplate.  The 
blank  was  clamped  to  the  tool-block,  parallel  with  the  face- 
plate and  was  ground  with  an  emery  wheel  carried  by  the 
live  spindle. 

The  scale  was  easily  graduated  by  a  method  in  common 
use  at  that  early  date.  The  surface  was  first  covered  with 
asphaltum  varnish.  The  scale  was  then  clamped  to  the  tool- 
block  and  the  graduations  were  scratched  by  a  scriber  point 
held  on  a  bar  between  the  lathe  centers,  the  necessary   tra- 
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verse  of  \/".V^  iiieh  beiiiK  obtained  by  turning  the  leiid-Hcrew 
to  which  a  gour  was  attached  to  serve  as  an  Index  plato.  After 
tlie  llguros  had  been  scratched  with  a  scrlber,  the  rest  of  the 
Mcalo  received  a  coat  of  asphaltuiii  and  it  was  then  Innnerscd 
in  etching  fluid. 

The  gage  was  then  assembled  and  its  zero  point  ('  de- 
termined. This  could  easily  bo  done  now,  by  using  a  size 
block,  l)ut  nothing  of  the  kind  was  then  available.  Even  the 
3/16-lnch  piece  used  to  get  the  angle  did  not  have  square 
corners  that  wore  acc\irate;  hence,  the  only  way  was  to  In- 
sert a  round  piece  in  the  veo  and  determine  by  calculation 
what  the  reading  of  the  gago  should  be  whvn  the  scale  was 
in  contact  with  this  size  plug.  A  knurled  head  screw  (not 
shown  in  Kig.  1)   was  used  to  lock  the  scale  when  desired. 

This  gage  did  excellent  work,  being  as  accurate  and  con- 
venient as  the  well  made  and  expensive  tools  we  find  in  the 
shops  at  the  present  time.  A  similar  gage  can  be  made  for 
Acme  and  worm  thread  tools,  making  the  vee  29  degrees  and 
tapering  the  scale  to  the  angle  whose  logarithmic  sine  is 
8.79146. 

For  cither  60-degrec  or  29-degree  tools,  the  gage  can  be  de- 
signed to  give  1/16-inch  instead  of  1/32-inch  movement  for 
0.001  inch  increase  in  width  of  tool  point,  tlie  only  objection 
being  the  greater  length  of  scale  required. 

New  London,  N.  11.  Guy  H.  G.vbdneb 


HOW  A  PIECE-WORK  RATE  WAS  SMASHED 

One  of  the  methods  of  concave  turning  described  in  the  ar- 
ticle entitled  "Machining  Convex  and  Concave  Surfaces"  by 
Albert  A.  Dowd,  whicli  appeared  in  the  January,  1914  number 
of  Maciiimery,  reminded  me  of  an  incident  that  occurred  some 
six  years  ago  in  a  certain  manufacturing  plant.  This  plant 
makes  a  great  many  cast-iron  disks  8  or  10  inches  in  diameter, 
which  are  hollowed  out  "saucer  fashion"  on  one  side.  The 
time-honored  metlaod  of  handling  tliis  work  was  to  rough  out 
tlie  concave  surface  and  then  hand-tool  it  to  lit  a  templet.  One 
day  a  new  man  was  hired  and  put  on  this  job.  He  was  anx- 
ious to  speed  up  as  much  as  possible,  being  paid  by  the  piece; 
and  after  giving  the  matter  a  little  thought,  he  sharpened  the 
ends  of  a  piece  of  drill  rod  of  a  length  equal  to  the  radius  of 
the  concave  surface,  and  inserted  the  points  in  center  punch 
marks  in  the'  cross-slide  and  tailstock.  He  then  started  the 
cross  feed,  keeping  the  carriage  pressed  against  this  radius 
rod,  and  proceeded  to  amass  wealtli. 

In  the  afternoon  caution  somewhat  over-balanced  acquisi- 
tiveness, and  he  worked  at  less  than  liis  maximum  rate;  but 
when  the  whistle  blew  at  closing  time,  he  had  finished  six 
times  as  many  pieces  as  his  predecessor  had  ever  turned  out 
in  a  day.  A  little  reckoning  brought  him  to  the  happy  con- 
clusion that  he  had  about  $18  coming  to  him  as  the  result  of  a 
day's  work.  He  now  virtuously  resolved  to  do  his  utmost  the 
next  day,  and  being  a  dexterous  youth,  he  saw  from  $20  to  $24 
almost  within  his  grasp.  But  this,  alas,  is  a  world  of  disap- 
pointments; and  before  he  could  begin  the  day's  work  that 
was  to  add  materially  to  his  "bank  roll,"  he  received  the  dis- 
heartening tidings  that  the  rate  had  been  cut  to  one-eighth 
of  its  former  enticing  magnitude,  and  he  had  to  hustle  like  a 
squirrel  in  a  wheel  to  make  $3  a  day.  Now  this  primitive 
method  of  working  with  a  liand  tool  and  templet  was  not  used 
in  "Lonelyville"  but  within  three  miles  of  Machineey's 
office  in  New  York  City. 

New  London,  N.  H.  Guy  H.  Gardjjer 


for  cutting  tools  Is  that  it  retains  il.s  hardness  undc^r  a  Hervice 
that  dev(!lops  considerable  heat.  A  cutting  tool  of  higli- 
speed  8te(d  used  in  a  lathe,  for  example,  may  be  run  continu- 
ously under  a  service  which  may  generate  Bufllcient  heat  to 
raiHc  the  temperature  of  the  tool  to  a  dull  red  heat.  In 
oth(!r  words,  the  cutting  tool  retains  Its  hardness  for  effective 
cutting  purposes  even  at  a  dull  red.  A  carbon  steel  tool 
would,  under  these  conditions,  lose  its  hardness  at  once. 

To  recapitulate,  high-sp(>ed  steel,  while  relatively  softer,  re- 
tains its  hardness  undc^r  temperatures  that  ar(!  considerably 
in  excess  of  those  allowable  for  carbon  steel.  If  this  is 
clearly  understood,  it  will  do  away  with  misunderstanding  re- 
garding its  use.  Tests  with  the  Shore  sderoscope  as  well  as 
wearing  tests  made  witli  cutting  tools  bear  out  the  statement 
that  high-speed  steel  is  less  hard  after  heat-treatment  than  is 
carbon  steel.  In  resharpening  carbon  steel  cutting  tools 
great  care  had  to  be  taken  to  prevent  heating  the  cutting  edge 
sufficiently  to  blue  it.  This  led  to  the  use  of  water  grinding 
machines  for  resharpening  cutting  tools.  With  the  advent  of 
high-speed  steel  cutting  tools,  wet  grinding  was  at  first  con- 
sidered necessary.  Repeated  experiments  have  shown,  how- 
ever, that  it  is  not  necessary  for  the  life  of  the  tool,  and  that 
it  is  in  most  cases  positively  injurious  to  water-cool  the  tool 
when  resharpening  it.  As  C.  R.  desires  hardness  in  his  jig 
bushings  for  the  sake  of  wearing  qualities,  and  as  the  bush- 
ings are,  while  in  use,  relatively  cool,  carbon  steel  is  the  best 
for  his  purpose.  Case 


HIGH-SPEED  STEEL  JIG  BUSHINGS 

The  inquiry  of  C.  R.  in  the  March  number  of  Machinebt, 
relative  to  the  use  of  a  high-speed  steel  jig  bushing,  calls  at- 
tention to  the  prevalent  misunderstanding  regarding  the  de- 
gree of  hardness  of  heat-treated  high-speed  steel  as  compared 
with  heat-treated  carbon  tool  steel.  It  is  generally  admitted 
by  those  who  have  tested  the  relative  hardness  of  the  two 
steels,  that  carbon  steel  can  be  heat-treated  to  give  a  consider- 
ably harder  surface  than  any  heat-treatment  will  give  to  high- 
speed steels.  Carbon  steel  would,  therefore,  appear  to  be  the 
better  material  to  use  in  all  places  where  wearing  hardness 
is  desired.     The  reason  that  high-speed  steel  is  so  desirable 


As  regards  the  question  of  tlie  practicability  of  using  high- 
speed steel  for  jig  bushings  there  can  be  no  possible  advan- 
tage in  its  use  for  this  purpose,  unless  there  is  an  unusual 
heat  developed  by  friction.  The  cost  of  high-speed  steel  is 
prohibitive  and  its  resistance  to  wear  is  no  greater  than  that 
of  hardened  high-carbon  steel.  The  principal  advantage  in 
the  use  of  high-speed  steel  for  any  purpose  is  that  it  will  not 
lose  its  hardness  at  a  low  red  heat — hence  its  value  in  the 
cutting  of  metal  at  high  peripheral  speeds. 

To  illustrate  the  above  assertions  regarding  the  wearing 
(lualities  of  higli-speed  steel,  the  writer's  experience  along 
this  line  may  be  of  some  value  to  readers  of  Machixery.  In 
the  drilling  of  holes  in  hard  carbon,  we  found  that  high- 
speed steel  did  not  wear  as  long  as  glass-hard  high-carbon 
drills  when  operated  at  low  speeds,  but  wlien  operated  at  high 
speeds  with  heavy  feeds,  tlie  carbon  steel  drill  points  became 
blued  very  rapidly,  losing  their  hardness,  and  consequently 
were  short-lived.  The  high-speed  drills  operated  in  like  man- 
ner would  wear  about  five  times  as  long,  although  the  points 
become  blue  the  same  as  on  the  carbon  steel  drills. 

Cleveland,  Ohio  J.  E.  Washburn 


SELECTING   DIAMONDS 

In  reply  to  J.  Towler's  query  in  the  January  number  of 
Machinery  concerning  the  selection  of  diamonds,  I  would 
say  that  he  is  not  alone  in  his  experience  of  having  ap- 
parently good  stones  crumble  to  dust  almost  immediately 
after  they  are  put  in  use.  Diamonds  are  a  product  of  nature 
and  their  composition  and  temper  were  thus  placed  beyond 
human  control.  No  dealer  is  justified  in  guaranteeing  them. 
From  the  time  they  leave  the  hands  of  the  diamond  syndi- 
cate at  the  mines,  and  in  passing  from  the  cutter  to  the 
importer,  and  from  the  importer  to  the  dealer,  each  man 
buys  without  a  guarantee.  Naturally  the  user  is  expected 
to  do  the  same. 

Tlie  firm  with  which  the  writer  is  connected  is  a  large 
user  of  diamonds,  but  after  fifteen  years'  experience  in  their 
selection  we  still  have  stones  that  "look  good"  go  wrong. 
Permit  me  to  suggest  that  those  who  are  still  using  black 
diamonds  investigate  what  are  known  as  the  Brazilian  bortz 
or  brown  stones.  These  are  sometimes  called  South  African 
"premiers"  and  by  other  trade  names.  For  truing  up  grind- 
ing wheels  they  are  just  as  satisfactory  as  the  black 
diamonds,  and  for  $15  you  can  buy  a  brown  bortz  stone 
equal  in  size  and  weight  to  a  black  diamond  costing  $70  or 
$75.  By  way  of  conclusion,  I  would  say  that  in  selecting 
stones,  the  best  plan  is  to  avoid  those  which  appear  to  have 
seams,  as  such  stones  are  likely  to  crack  along  these  seams. 
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wliile  the  sniootli  skinned  stone  is  the  most  likely  to 
prove  satisfactory.  Of  course,  the  more  points  a  stone  has 
tlic  better.  Grixuino   Wiieki.   Manufactubeb 

DIFFERENT  METHODS  OF  DRAWING  A  GIB 

The  accompanying  illustration  shows  throe  different 
methods  of  drawing  a  gib.  In  making  a  gib  the  first  thing  a 
milling  machine  or  planer  operator  wants  to  know  is  what 
size  of  stock  is  needed  to  produce  the  piece  without  wasting 
time  or  material.  It  appears  to  the  writer  that  the  method 
illustrated  at  A  enables  anyone  to  see  at  a  glance  just  the 
size  of  stock  that  is  required.  This  illustration  shows  the 
thickness  and  the  full  width  so  that  all  that  is  necessary  is  to 
machine  the  gib  to  the  reciuired  angle. 


Thrco  Different  Methods  of  dimensioning  the  Drawinff  of  a  Gib 

The  illustration  B  shows  the  width  of  the  gib  after  it  has 
been  machined  to  the  proper  angle;  but  how  much  stock  is 
required  to  obtain  this  size?  Illustration  C  shows  the  width 
of  the  gib  from  one  edge  to  the  other.  In  illustrations  /} 
and  C  the  operator  must  either  stop  to  figure  out  the  size  of 
stock  that  is  required  or  else  resort  to  guesswork.  These 
drawings  made  by  different  draftsmen  started  an  argument  in 
regard  to  the  best  method  of  illustration.  The  writer  claims 
that  the  method  shown  at  A  is  the  correct  one,  while  another 
man  advocates  that  shown  at  B.  and  still  another  claims  that 
the  one  shown  at  C  is  the  best.     Who  is  right? 

Pearl  River,  N.  Y.  W.   Buiz 


CUTTING    A  SPIRAL  ON  A   LODGE   & 
SHIPLEY  LATHE 

A  spiral  is  a  very  difficult  thing  to  machine  and  a  special 
lathe    is    generally    required    for    this    purpose.      The    acioni- 


operation.  After  the  blank  was  turned  It  was  chucked  as 
shown  in  the  illustration.  The  feed  Is  regulated  by  a  screw 
with  a  pitch  equal  to  the  desired  pitch  of  the  spiral.  This 
screw  is  driven  by  a  nilter  gear  which  meshes  with  a  gear 
fastened  to  a  mandrel  supported  between  centers.  The 
screw  works  in  a  nut  mounted  at  the  rear  end  of  the  car- 
riage, and  the  feed  clutch  on  the  apron  may  be  dlKengaged 
to  allow  the  carriage  to  be  moved.  This  attachment  Is  sim- 
ple and  may  be  constructed  from  odd  pieces  found  aroun<l  the 
shop.  The  gears  are  not  necessarily  miter  gears,  allliough 
these  arc  preferable,  as  they  simplify  the  calculation  of  the 
pitch  of  the  screw. 

Chattanooga,  Tenn.  Ui-rhkf.i.  K.   Anms 

BRONZE  SHEATHING  OF  PROPELLER 
SHAFTS 

The  tail-shafts  of  ships,  that  is,  the  length  of  the  pn.p.ller 
shafting  which  passes  through  the  hull  of  the  ship  and  on 
which  the  propeller  is  carried,  is  fitted  with  bronze  sheaths 
or  liners  to  prevent  corrosion  due  to  the  action  of  the  sea 
water.  These  liners  are  usually  made  in  lengths  of  from  five 
to  si.\  feet  and  are  arranged  so  that  when  in  position  on  the 
shaft  a  male  and  female  joint  come  together  as  shown  in 
Fig.  1.  The  method  of  securing  them  on  the  shaft  is  by 
shrinking.  The  liners  arc  bored  out  smaller  in  diameter  than 
the  shaft,  the  usual  allowance  being  0.001  inch  per  inch  of 
diameter  of  the  shaft.  Heat  is  applied  either  by  means  of  a 
steam  jet  or  by  a  gas  or  oil  burner,  until  the  liners  have 
expanded  sufficiently  to  allow  them  to  be  slipped  over  the 
shaft.  Provided  the  shaft  has  been  turned  parallel  and  there 
has  been  little  variation  in  the  bore  of  the  liner,  a  perfectly 


Lathe   Fixture   used   for    cutting   ft   Spiral 

panying  illustration  shows  a  Lodge  &  Shipley  lathe  cutting 
a  4-pitch  spiral  in  a  plate  6  inches  in  diameter,  and  it  is  the 
purpose  of  this  article  to  describe  the  fixture  used    for  this 
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Joints    between    Sections    of    PropeUer    Shaft    Sheathing 

solid  contact  should  result.  The  solidity  can  readily  be 
tested  by  lightly  tapping  the  liner  with  a  hammer 

Great  difficulty  has  been  experienced  in  getting  the  liners 
to  butt  closely  at  the  joints  when  cold.  This,  of  course.  Is 
due  to  shrinkage.  Local  cooling  with  water  at  the  joints 
has  been  tried,  but  fails  to  obtain  the  desired  result  and  in- 
variably we  find  that  there  is  a  space  of  1/32  to  1/16  inch 
between  the  ends,  as  shown  In  Fig.  2.  Such  a  condition  is  not 
acceptable  in  cases  where  rigid  inspection  obtains.  To  close 
this  gap  electric  welding  often  is  used.  The  joints  are  welded 
and  the  surplus  metal  is  afterward  removed  In  the  lathe.  With 
this  method  great  difficulty  was  experienced  in  obtaining  a 
homogeneous  weld. 

To  overcome  the  annoyance  and  expense  Incurred  by  faulty 
welds,  the  following  method  has  been  devised.  The  liners 
are  shrunk  onto  the  shaft  and  the  outside  is  finished  as  be- 
fore. The  space  between  the  liners  is  enlarged  until  a  groove 
Vi  inch  wide  and  just  deep  enough  to  reach  the  outside  of  the 
male  joint  is  obtained  between  each  pair  of  liners.  The 
sides  of  the  grooves  arc  then  cut  away  slightly  to  form  a 
dovetail.  (See  Fig.  3.)  Into  these  grooves  arc  driven  seg- 
ments of  material  having  a  cross-section  similar  to  that 
shown  in  Fig.  4.  until  the  circle  has  almo.st  been  completed. 
In  fitting  the  last  segment  a  space  must  be  left  around  the 
circumference  to  allow  for  the  expansion  of  the  metal  when 
all  the  segments  are  forced  Into  the  groove.  This  amount,  of 
course,  depends  on  the  circumference  of  the  groove. 
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To  fastt'ii  tho  soguuMUs  securely  Into  (he  groove,  the  tail- 
shaft  is  revolved  In  a  lathe  and  a  knurling  tool  Is  pressed 
against  the  outside  of  tho  segments  until  they  are  completely 
flattened.  A  light  cut  Is  then  taken  with  a  finishing  tool,  to 
remove  all  surplus  metal.  The  material  used  for  the  seg- 
ments should  be  a  soft  coiublnatloii  brass  such  as  is  us(>d  for 
calking  pieces  in  turbine  work. 

Sparrow'.s   Point,    Md.  John    (!i!\ii\m 

WORK   SPEEDS   IN   GRINDING 

I  hope  your  editorial  in  tho  December  number  entitled  "A 
Question  for  tho  Grinding  Expert"  will  bring  forth  a  friendly 
discussion  among  grinding  machine  makers  and  users.  It 
would  certainly  redound  to  the  benefit  of  all.  Grinding  is  no 
longer  the  "hit  or  miss"  machine  shop  practice  it  used  to  be, 
but  is  becoming  one  of  the  leading  shop  operations.  Yet  no 
one  has  a  monopoly  of  the  knowledge  of  it. 

Unfortunately  many  of  those  who  are  in  a  position  to  write 
authoritatively  and  entertainingly  on  grinding  practice  have 
not  yet  been  "moved  by  the  spirit."  Charles  H.  Norton  of  tho 
Norton  Grinding  Co.  and  J.  H.  Hollinger  of  the  Landis  Tool 
Co.  have  both,  in  times  past,  contributed  to  M.\ci(inery's 
columns.  I  hope  they  will  both  continue  and  that  we  shall 
hear  from  some  of  the  others  as  well.  J.  Kenyon,  of  tho 
Brown  &  Sharpe  Mfg.  Co.;  H.  T.  Shearer,  of  the  Landis  Tool 
Co.;  B.  M.  W.  Hanson,  of  the  Pratt  &  Whitney  Co.;  H.  K. 
Spencer,  of  the  Blanchard  Machine  Co.,  and  Mr.  Wight,  of  the 
Diamond  Machine  Co.,  all  could  contribute  funds  of  informa- 
tion regarding  grinding  operations. 


exccllint  rt'Hulls.  For  linishing  the  cams,  4G-K  or  IG-L 
corundum  wheels  are  used. 

For  crank  grinding,  there  are  a  variety  of  preferences  as 
to  grade,  but  none  of  the  grades  used  could  be  considered 
"comparatively  soft."  No.  24  combination  N  is  a  favorite 
wheel  for  crank  grinding,  and  from  this  up  to  grade  Q,  the 
latter  being  used  by  one  of  the  largest  auto  manufacturers  in 
tho  country.  In  crank  grinding  the  usual  practice  is  to  use  a 
wheel  just  as  thick  as  the  width  of  the  pin  to  be  ground,  and 
to  feed  lieavily  right  in  without  traverse.  The  wheel  is  then 
dressed  true  with  a  diamond,  and  the  same  wheel  used  for 
finishing,  the  finish  cut  being  a  light  one. 

Again  I  question  your  statement  that  the  work  speed  is 
reduced  for  finishing.  As  a  general  rule,  I  believe  that  in- 
creasing the  work  speed,  with  a  very  light  cut  and  a  slow 
traverse,  will  improve  the  finish.  One  mistaken  impression 
exists  in  many  minds  that  a  fine  wheel  must  be  used  for 
finishing.  A  good  commercial  finish  can  be  obtained  with  a 
wheel  as  coarse  as  36,  if  it  is  kept  true.  For  surface  grind- 
ing, wheels  finer  than  30  or  36  are  rarely  used. 

The  above  grains  and  grades  referred  to  are  those  of  the 
American  Emery  Wheel  Works. 

Providence,  R.  I.  Jajies  0.  S.mitii 


CHART   OF   EXPERIENCE  AND  WAGES 

The  accompanying  illustration  shows  a  chart  that  can  b© 
conveniently  used  by  a  man  in  applying  for  work.  The  hori- 
zontal base  line  of  the  chart  is  laid  off  in  years,  while  the 
left-hand  vertical  lines  are  laid  off  to  represent  wages.     In 
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Chart  of  Experience  and  Wages  used  in  applying  for  a  Position 


To  return  to  the  subject  suggested  by  your  editorial,  the 
satisfactory  working  of  any  grinding  wheel  (I  refer  now  to 
automatic  grinding  operations)  depends  upon  the  question  of 
feeds  and  speeds.  Of  course,  in  manufacturing  grinding 
operations  where  similar  pieces  are  constantly  being  ground, 
tlie  wheel  maker  can  supply  a  suitable  grain  and  grade  of 
wheel  to  meet  whatever  conditions  of  speeds  and  feeds  the 
user  may  have  established.  But,  when  a  grinding  machine  is 
used  for  all  sorts  of  work — the  "run  of  the  shop" —  it  is 
manifestly  impossible  to  change  the  wheel  for  every  new 
job,  and  here  is  the  importance  of  knowing  how  to  change  the 
feeds  and  speeds  to  do  the  various  jobs  quickly  and  ef- 
ficiently. 

The  larger  the  surface  of  contact  between  work  and  wheel, 
the  softer  should  be  the  wheel.  The  effect  of  a  soft  wheel  can 
often  be  obtained  by  reducing  the  wheel  speed.  Inversely,  if 
a  wheel  is  wearing  too  rapidly,  increasing  the  wheel  speed 
will  overcome  the  difficulty.  I  question  your  statement  that 
"comparatively  soft  wheels  are  conceded  to  be  the  most  ef- 
ficient for  roughing."  Consider  two  specific  operations,  viz., 
roughing  cams  and  roughing  crankshafts.  For  the  former, 
very  satisfactory  results  are  being  obtained  on  Landis  and 
Norton  grinders  with  24-0  corundum  wheels,  some  (The 
Maxwell  Motor  Co.)  preferring  even  coarser  and  harder 
wheels,  viz.,  16-P  corundum.  Many  operators  may  be  sur- 
prised to  know  that  such  coarse  hard  wheels  can  be  used 
for  any  automatic  grinding  operations,  but  they  can  and  with 


the  left-hand  chart,  the  writer's  experience  between  the  years 
1899  and  1908  is  shown,  the  wages  being  expressed  in 
Swedish  crowns  per  month.  In  1908  the  writer  moved  to 
America,  and  at  this  point  of  his  career  a  new  chart  waa 
started  on  which  the  wages  are  shown  in  dollars  per  week. 
Where  such  a  chart  is  sent  to  a  prospective  employer,  it 
sliows  at  a  glance  just  what  experience  the  applicant  has  had 
and  the  wages  he  has  received.  Such  a  method  could  be  ex- 
tensively used  to  the  mutual  advantage  of  the  employer  and 
employe. 

Duluth,  Minn.  R.   Poitzel 


LUBRICATING   STICK 

When  sawing  or  drilling  small  copper,  brass,  or  German- 
silver  pieces,  with  small  saws  or  drills,  a  fine  lubricant  is  pre- 
pared as  follows:  (1)  Make  a  solution  of  two  parts  of 
camphor  in  four  parts  of  turpentine.  (2)  Melt  together  two 
parts  of  pure  mutton  tallow  and  one  part  of  beeswax.  To 
this  melted  mixture  add  about  5  per  cent  by  volume  of  solu- 
tion No.  1  and  also  a  few  drops  of  oil  of  lavender  to  offset 
any  offensive  odor.  This  mixture,  while  hot,  is  poured  into 
paper  tubes  about  one-half  an  inch  in  diameter  and  four 
inches  long.  These  are  made  by  winding  typewriter  paper 
around  an  arbor,  gluing  the  layers  together,  and  shellacking 
the  outside  when  dry.  When  cold,  these  sticks  should  be 
quite  hard,  and  may  be  handled  without  soiling  the  hands; 
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tliey  are  as  convenient  as  a  piece  of  beeswax  and  give  better 
results.  This  sticii  has  the  end  exposed  by  removing  a  nar- 
row ring  of  the  paper  and  is  touched  to  the  revolving  cutter; 
the  heat  generated  by  cutting  melts  that  which  sticks  to  the 
cutter  and  lubricates  thoroughly.  In  cases  where  cleanliness 
is  a  primary  factor,  this  method  is  giving  perfect  satisfaction. 
S()utlil)ridge,  Mass.  \V.\kiii:.\   E.  Tuomi-son 


LATHE   ATTACHMENT   FOR   CUTTING 
OFF   PINS 

In  setting  up  machines  a  groat  many  pins  for  use  in  col- 
lars, dowel  pins,  etc.,  are  required.     It  is  the  purpose  of  this 


Lathe  Attachment  for  cutting  off  Two  Pins  simultaneously 

article  to  describe  an  attachment  for  use  on  a  lathe  which  pro- 
vides for  cutting  off  pins  of  various  lengths  from  wire  of  dif- 
ferent diameters.  Referring  to  the  illustration,  it  will  be  seen 
that  the  fixture  provides  for  cutting  off  two  pins  at  a  time, 
the  wires  A  from  which  the  pins  are  cut  passing  through  the 
bushings  B,  which  are  supported  in  a  bracket  C.  This  bracket 
is  screwed  to  the  bed  of  the  lathe. 
The  bushings  are  made  interchange- 
able so  that  a  number  of  sizes  may 
be  used  for  cutting  pins  from  wire 
of  different  diameters.  The  cutter 
D  is  held  in  the  tool-holder  by 
means  of  a  set-screw,  the  tool- 
holder  being  threaded  to  fit  the 
lathe  spindle.  The  bracket  E  acts 
as  an  adjustable  stop,  being  fast- 
ened in  any  required  position  to 
suit  the  length  of  pins  to  be  cut  off 
by  means  of  a  set-screw.  In  oper- 
ating the  attachment,  the  wires  are 
pushed  through  the  bushings  until 
they  come  in  contact  with  the 
stops;  the  cutter  then  comes 
around  and  shears  them  off.  Im- 
mediately after  two  pins  have 
been  cut  off,  the  wires  are  pushed 
up  against  the  stops  in  position  for 
the  next  cut.  As  the  pins  are  cut 
off  they  fall  into  the  trough  F 
which  is  an  integral  part  of  the 
bracket  that  supports  the  attach- 
ment. 

It  is  possible  that  the  cutter 
could  be  made  longer  and  that  a  greater  number  of  bush- 
ings could  be  used,  in  which  case  more  pins  could  be  cut 
off  at  each  revolution  of  the  cutter.  The  possibility  of  de- 
velopment along  this  line  would  depend  upon  the  operator's 
ability  to  push   more  than   two  wires  up  to   the  stop   before 


the  cutter  comes  around  for  the  next  cut.  By  using  dif- 
ferent sized  bushings  and  setting  the  Btop-Bcrews  O  in  dif- 
ferent positions,  it  is  possible  to  cut  off  pins  of  different 
lengths  and  diameters  at  the  same  time.  In  operating 
this  attachment,  it  is  important  to  have  the  bracket  C 
adjusted  to  such  a  position  that  the  cutter  slips  over  the  sur- 
face II  so  as  to  give  a  good  shearing  action. 

If  it  is  desired  to  cut  off  long  lengths  of  wire,  the  shearing 
cutter  D  could  bo  fastened  to  a  bar  carried  on  centers  and 
driven  by  a  driving  dog.  In  this  case  the  bracket  C  would 
be  placed  on  the  bed  of  the  lathe  near  the  cutter,  and  a 
separate  bracket  with  adjustable  stops  would  be  employed  to 
control  the  length  of  the  work.  The  second  bracket  would  be 
fastened  to  the  bed  of  the  lathe.  The  attachment  shown  in 
the  illustration  is  self-contained  and  when  It 
is  not  in  use  it  can  be  easily  removed  from 
the  lathe.  W.  R.  O. 


A   NOVEL  PUNCH   AND   DIE 

The  punch  and  die  illustrated  lurewlth 
is  used  for  cutting  off,  forming  and  pierc- 
ing pieces  of  the  form  shown  in  detail  at  A. 
These  pieces  are  parts  of  an  electrical 
switch  and  are  made  of  1/16-lnch  sheet 
brass.  The  interesting  feature  of  the  punch 
and  die  used  in  producing  them  is  that  an 
ejecting  mechanism  is  provided  to  remove 
the  finished  pieces  from  the  die,  thus  mak- 
ing it  unnecessary  for  the  operator  to  put 
his  hands  under  the  punch.  After  all,  this 
is  the  surest  method  of  preventing  punch 
press  accidents.  The  use  of  an  automatic 
ejecting  mechanism  also  permits  the  punch 
to  run  continuously  instead  of  making  It 
necessary  to  stop  after  each  stroke  to  re- 
move the  work.  In  the  illustration,  B  is  the 
forming  punch,  C  the  piercing  punch  and 
D  the  die. 
It  will  be  seen  that  ribbon  slock  is  used  which  is  fed 
through  a  guide  E  until  it  comes  up  against  the  stop  O. 
The  punch  is  shown  at  the  end  of  the  down  stroke.  On  the 
up  stroke  the  hardened  cam  H  engages  the  lever  J  which 
pushes  the  slide  K  forward  and  Tinocks  the  finished  piece  of 
work  A  off  the  die.     The  spring  L  returns  the  slide  and  the 
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Combination    Cuttinroff    Forming   and    Piercing   Die    provided    with   a  Novel  Ejecting  Mechanism 

cam  is  so  timed  that  it  advances  the  slide  before  the  stock 
can  be  fed  forward  for  the  next  operation.  The  plate  M  Is 
held  in  the  punch-block  to  return  the  lever  to  the  working 
position  should  it  fail  to  return  after  the  cam  passes  it  on 
the  down  stroke.     The  work  is  cut  off  against  the  face  of  the 
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guide  /.',  niul  the  arruiiKcniciit  of  tho  strippers  Is  ovldciil  from 
the  Illustration  without  roqulrliiK  further  deseriptlon. 

LA\viii:.\(  1.  Kav 


SYSTEMATIC  CALCULATIONS 

The  use  of  s.vsleinatic  luctliods  of  ealeulation  is  a  sul)ject 
which  seems  to  have  been  iieRioetod  by  the  technical  press. 
Tho  writer's  experience  has  been  that  the  majority  of  drafts- 
men do  not  try  to  systoinatl/.e  their  notes  and  computations. 
On  tho  contrary,  most  of  them  use  tho  loose  and  shiftless 
method  of  scratching  upon  a  scrap  of  paper,  marks  and  figures 
arranged  in  haphazard  form,  that  are  disconnected  and  in- 
complete. Such  a  habit  is  of  no  profit  to  either  the  draftsmen 
or  their  employers.  In  case  a  question  arises  in  regard  to  the 
strength  of  a  certain  part  of  a  machine,  the  draftsman  would 
save  himself  and  his  employer  much  time  and  trouble  if  he 
had  made  his  computations  in  such  a  manner  as  to  make 
reference  to  them  botli  intelligible  and  accurate. 
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Fig-.   1,     Computation  Sheet  for  Hoisting  Gears — kept  for 
Reference    Purposes 

To  begin  with,  all  the  data  regarding  the  calculations  for 
a  certain  part  of  a  machine  should  be  put  down.  This  is  ad- 
visable because,  while  the  designer  knows  exactly  all  the 
conditions  of  the  case  under  consideration,  a  year  or  more 
afterward  he  will  have  forgotten  them  or,  perchance,  will 
have  changed  his  position.  If  a  mistake  is  made,  instead  of 
destroying  the  sheet  of  figures  it  is  better  to  mark  it  void, 
because  oftentimes  computations  which  were  thought  to  be 
wrong  are  found  to  be  right.  A  "new"  machine  is  seldom  en- 
tirely new,  but  is  generally  an  adaptation  and  modification 
of  some  other  design.  In  this  event  carefully  made  and  pre- 
served notes  and  calculations  of  the  old  design  are  often 
useful.  Then,  too,  proposals,  estimates  and  bids  which  are 
generally  required  in  a  minimum  length  of  time  can  be  made 
up  more  quickly  by  the  aid  of  such  records. 

Fig.  1  shows  a  computation  sheet  for  hoisting  gears.  A 
careful  perusal  of  this  sheet  will  show  that  all  the  necessary 
and  important  data  are  given.    The  contract  or  machine  num- 


ber should  appear  on  all  such  sheets,  as  well  as  the  dale  of 
computing.  It  is  often  found  necessary  to  use  certain  parts 
called  for  on  different  drawings,  as  for  instance,  in  a  train 
of  gears  it  is  desirable  to  use  gears  detailed  on  different 
drawings;  in  that  ease  the  number  of  each  drawing  should 
\w  noted  upon  tho  computation  slieet  with  arrows  clearly 
indicating  just  what  gears  are  covered  by  that  particular 
drawing.  Such  practice  will  prove  of  value  in  designing  be- 
cause, when  the  details  arc  to  be  made,  the  designer  knows 
just  exactly  what  parts  he  intended  to  use.  The  gear  cx-nters 
are  put  down  on  this  sheet  and  are  found  useful  in  laying  out 
tho  general  arrangement  of  the  mechanism. 

A  method  for  figuring  drum  grooves  and  tho  length  of  rope 
required  is  shown  in  Pig.  2,  together  with  an  illustration  of 
the  drum  giving  the  necessary  dimensions  for  making  a  draw- 
ing. Many  designers  prefer  to  make  their  notes  and  calcula- 
tions in  a  permanently  bound  blank  book.  Tho  writer  has 
found  it  convenient  to  use  loose  sheets  held  together  with  a 
spring   paper   clip,   until   the   design    for   a   machine   is   com- 
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Fig-,    2.     Calculations    for    Hoisting    Drum    Grooves    and 
Rope    Length 
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pleted;     the    sheets    are    then    riveted    together    for    future 
reference. 

Tho  habit  of  making  all  notes,  sketches  and  calculations 
clear,  intelligent  and  complete,  cannot  be  emphasized  too 
strongly.  Tho  faithful  and  conscientious  use  of  the  afore- 
mentioned hints  will,  the  writer  believes,  prove  to  be  a 
great  help  to  any  draftsman  and  designer. 

Toledo,  Ohio  Carl  E.  Schirmer 

*     *     * 

A  successful  engineer  must  build  a  man  below  him  to  take 
his  place.  He  must  do  this  with  his  eyes  open  to  the  fact 
that  in  time  of  grave  financial  crisis  he  may  be  discharged, 
so  that  the  work  can  bo  carried  on  with  a  reduced  pay  roll, 
but  this  contingency  is,  after  all,  very  remote.  The  99-per- 
cent-certain  result  is  that  he,  himself,  is  the  logical  candidate 
for  advancement,  because  he  will  leave  no  aching  void  when 
he  steps  higher- — J.  M.  Eaton  in  the  Journal  of  the  Worcester 
Polytechnic  Institute. 
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INGENIOUS  MEANS  AND  SHORT  CUTS  FOR  SAVING  LABOR  AND  MATERIALS 


HOW  TO   COOL  STEEL  WITHOUT  HARD- 
ENING IT 

Very  often  a  mechanic  is  working  with  a  piece  of  tool  steel 
and  wants  to  cool  it  off  without  hardening  it.  Very  simple 
you  say.  Lay  the  piece  on  the  floor  behind  the  forge  and  you 
will  bo  able  to  handle  it  in  (iftecn  niiiiutcs.  Wlicn  tlic 
piece  is  wanted  for  ininiodiate  use,  however,  it  can  be  cooled 
quickly  by  plunging  it  into  a  pail  of  soapy  water.  When  this 
practice  is  followed  the  steel  will  be  soft  enough  to  cut  with 
a  tool. 

Middletown,  N.  Y.  Donald  A.  Hampson 


FOR  LAPPING  SMALL  HOLES 
The  most  convenient  method  of  handling  emery  or  other 
cutting  pow^der  is  in  combination  with  ordinary  non-fluid 
engine  grease.  Make  a  mixture  by  adding  a  small  percentage 
of  emery  to  the  grease  and  stirring  thoroughly.  Care  must  bo 
taken  not  to  add  enough  powder  to  destroy  the  sticking  prop- 
erties of  the  grease.  This  may  be  applied  to  the  lap  by  a 
stick  and  will  not  fly  off  as  oil  will.  This  mixture  will  also 
cut  much  faster  than  emery  and  oil. 

Southbridge,  Mass.  Warrkx  K.  Thompson 


LUBRICATION  OF  SCRE"W  MACHINE 
CUTTING  TOOLS 

After  having  had  considerable  trouble  with  oil  gumming 
the  movements  of  small  automatic  screw  machines,  all  the 
oil  was  washed  out  of  the  machine  and  clean  kerosene  used 
in  its  place.  For  cutting  screws  from  soft  steel,  German 
silver,  and  copper  alloy  wire,  no  better  lubricant  can  be  de- 
sired and  the  machines  are  never  gummed  or  disagreeable  to 
work  on.  The  ordinary  geared  pumps  handle  kerosene  satis- 
factorily if  speeded  a  little  higher  than  for  heavier  oil. 

Southbridge,  Mass.  Warren  B.  Thompson 


ENLARGING  THE  PILOT  OF  A  COUNTERBORE 
Experience  has  shown  me  that  a  very  quick  way  of  en- 
larging the  pilot  of  a  counterbore  for  counterboring  an  odd 
sized  hole  for  which  you  do  not  wish  to  make  a  bushing  is  to 
cover  the  pilot  with  solder  and  then  turn  the  solder  down  to 
the  exact  size  of  the  hole.  If  care  is  taken  to  cover  the 
pilot  all  over  with  solder  and  not  to  turn  into  the  cutting 
edge  of  the  counterbore  when  turning  down  to  the  required 
size,  this  method  will  be  found  very  satisfactory  for 
handling  an  emergency  job. 

Providence,  R.  I.  John  W.  Hird 


MEASURING  THE  BORE  OF   RINGS  AND 
CYLINDERS 
The   following   describes   a   rapid   and   accurate   method    of 
measuring  the   bore   of  rings  or   cylinders  -which   have   been 

machined  on  the 
outside.  The  first 
step  is  to  measure 
the  outside  di- 
ameter of  the  work. 
The  diameter  of  the 
bore  that  it  is  re- 
quired to  machine 
is  then  deducted 
from  the  measure- 
ment of  the  outside 
diameter,  which 
leaves  twice  the 
thickness  of  the 
wall  of  the  ring  or 
cylinder.  An  out- 
side micrometer 
is  fitted  with  a 
steel    ball    '4    inch 


m 


in  diameter,  the  ball  being  held  in  place  by  a  short  i)ioce  of 
Vi-lnch  tubing.  This  piece  of  tubing  is  split  at  .1  and  spun 
over  at  B,  thus  forming  a  retainer  which  holds  the  Imll  in 
place  on  the  anvil.  After  boring  the  hole  to  within  l/:;i'  incli 
of  the  required  size,  the  thickness  of  the  wall  is  nioasun-d 
with  the  micrometer,  as  shown  in  the  accompanying  illus- 
tration. Then  0.250  inch  is  deducted  from  the  micrometor 
reading  to  correct  for  the  diameter  of  the  ball.  The  thick- 
ness of  the  wall,  as  determined  by  calculation,  is  then  sub- 
tracted from  the  corrected  reading,  which  gives  the  amount 
of  metal  that  still  has  to  be  removed.  By  this  method  holes 
can  be  bored  or  ground  more  accurately  than  when  measure- 
ments are  made  with  an  inside  micrometer.  To  obtain  satis- 
factory results  it  is  evident  that  the  outside  of  the  work  must 
run  perfectly  true.  To  accomplish  this,  an  accurate  indi- 
cator may  be  used  or  the  work  may  be  held  in  a  special 
spring  chuck  or  on  a  magnetic  chuck. 

New  Rritaiii,  Conn.  W.  C.  Bktz 


A  BEADING  TOOL 

The  tool  shown  herewith  was  designed  to  rapidly  bead  over 
the  ends  of  small  bronze  bushings  such  as  are  used  extensively 
in   motor  car   manufacture.     In   this   way,   the  bushings   are 
held    securely    in    the    bore 
of  the  sliding  gears  to  which 
they   are   fitted.     The   bead- 
ing  was    formerly    done   by 
hand  but  required  too  much 
time   and  the  work  was  ir- 
regular.   With  the  tool  now 
used,     the     work     is     done 
rapidly  as  well  as  more  uni- 
formly. 

This  tool  is  used  in  a 
sensitive  drilling  machine. 
In  the  illustration,  A  repre- 
sents the  drill  spindle  and 
B  the  shank  of  the  tool. 
The  latter  is  made  from 
steel  and  is  hardened  at  its 
lower  end  w^here  there  is 
a  groove  carrying  the  balls 
C.  These  balls,  which  are 
kept  in  position  by  ring  D. 
press  against  the  upper  rim 
of  the  bushing  F  while  ro- 
tating and  bead  over  the 
ends  as  the  illustration  in- 
dicates. 

Turin,  Italy.    C.  Boei.la 


Ball   Beading  Tool  for   Gear   BushUigs 


of    Ring    with    Outside    Micrometer 


BLUEPRINTING  FRAME 

A  frame  for  blueprinting  by  sunlight,  in  which  a  good  con- 
tact between  the  glass  and  paper  is  secured  is  described  by 
the  following:  The  frame  is  made  of  hard  wood  and  a  sheet 
of  glass  is  selected  which  is  quite  clear  and  free  from  bubbles. 
The  glass  must  be  of  sufficient  thickness  to  support  the  pres- 
sure and  a  sheet  of  'i-inch  plate  glass  will  be  found  satisfac- 
tory for  the  purpose.  The  frame  is  mounted  on  a  carriage 
that  enables  it  to  be  placed  in  a  convenient  position  for  taking 
advantage  of  the  best  sunlight.  It  will  be  seen  that  this  is 
not  a  "turn-over"  frame  but  that  the  blueprint  paper  and 
tracing  are  inserted  by  lifting  the  cover  in  which  the  glass 
is  set.  The  pressure  is  applied  by  means  of  three  wing  nuts 
carried  by  bolts  which  slip  into  slots  in  the  cover. 

The  use  of  a  frame  of  this  kind  is  partirularly  convenient 
when  it  is  desired  to  blot  out  any  section  of  a  tracing  on  the 
blueprint.  As  the  tracing  is  always  right  side  up  and  in 
plain  view,  it  is  unnecessary  to  turn  the  frame  over  in  order 
to  see  whether  the  shield  over  the  part  to  be  blotted  out  is 
properly   located,   and    ready   to   be   exposed   to   the   sunlight 
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Altliougli  llio  llrst  cost  of  u  friuuc  of  tins  kind  is  a  liltlo  iiioro 
than  that  of  a  stock  frame,  the  rapidity  with  wliidi  bliicpriiit- 
iiig  can  be  done  will  soon  malie  up  for  the  dilTerenct!. 

RcfcrrlnK  to  the  cross-sectional  view,  A  represents  the  hard- 
wood top  strip,  B  the  separating  strip  and  C  the  base  of  the 
frame.     Strips  D  are  employed  to  hold  the  plate  glass  E  la 


Frame  for  blueprinting  that  gives  Good  Contact  between  Paper  and  Glass 

the  frame.  A  sheet  of  felt  F  %  inch  in  thickness  is  used  to 
form  a  pad  which  takes  up  any  inequalities  in  the  pressure 
and  insures  having  the  blueprint  and  tracing  held  firmly 
against  the  glass  at  all  points. 

Philadelphia,  Pa.  C.  W.  Carbigan 


RACK  FOR  SMALL  DRILLS 

The  accompanying  illustration  shows  what  has  proved  to  be 
a  very  handy  as  well  as  space-saving  drill  rack  for  small  drills 
varying  from  No.  1  to  No.  60.  A  rack  of  the  same  general 
construction  could  be  used  equally  well  for  small  taps.  The 
tills  are  made  from  2-inch  square  stock,  planed  in  the  car- 
penter shop  to  the  shape  shown  in  the  sectional  view.     Care 
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SLOT  FOR  STEEL  PARTITION  PLATE 


-RACK  WOOD 


Sack    for   Small   Drills    or    Taps 

should  be  taken  to  form  the  tills  so  that  there  are  no  sharp 
corners  into  which  the  drills  can  roll. 

The  strips  are  cut  2  feet  6  inches  long  and  are  sawed  for 
the  steel  partition  plates,  the  spacing  varying  from  4  9/32 
inches  for  No.  1  drills  to  2  9/64  inches  for  No.  60  drills.  The 
partition  plates  are  made  of  sheet  steel.  These  are  assembled 
after  the  tills  have  been  fastened  to  the  back-board.  Sheet 
metal  end  plates  are  used  to  close  the  outer  ends  and  help 


.support  till'  lillK.  'I'lic  cost  of  this  rack  is  very  small  as  com- 
pared with  the  drill  cabinets  often  used.  It  siiould  be  placed 
on  the  wall  within  easy  reach  of  the  storeroom  window  and 
will  save  the  attendant  many  steps.  There  is  ample  space  on 
the  front  of  each  till  for  marking  the  size  of  the  drill  and  in- 
serting a  hook  for  the  workman's  check. 

Pittslleld,   Mass.  C.   K.   Pouikk 


ADJUSTABLE  MICROMETER  HEIGHT  GAGE 
The  adjustable  micrometer  height  gage  illustrated  here- 
with was  made  to  meet  certain  requirements  in  inspection 
work  that  were  not  fulfllled  by  standard  gages;  this  special 
gage  has  also  been  found  useful  for  a  variety  of  purposes, 
other  than  in  the  inspection  department,  and  will  doubtless 
be  of  interest  to  readers  of  Machinkky.  It  consists  of  two 
castings,  a  piece  of  turned  steel  and  a  micrometer  head.  The 
base  casting  A  is  of  rather  light  section  and  is  provided  with 
a  boss  B  in  which  the  post  C  Is  carefully  fitted.  It  will  be 
seen  that  the  post  is  turned  to  form  a  shoulder  which  abuts 
against  the  face  of  the  boss  B.  The  casting  D  carries  a  stand- 
ard micrometer  head  in  a  hole  bored  for  the  purpose,  while 
a  hole  is  bored  at  Its  opposite  end  to  fit  over  the  post  C. 
Both  ends  of  the  casting  D  are  split  in  to  the  bored  holes. 
The  micrometer  head  is  permanently  secured  by  means  of  a 
screw  which  tightens  the  arm  onto  it.  The  position  of  the 
arm  on  the  post  may  be  adjusted  by  means  of  the  binding 
screw  E,  which  tightens  it  in  any  desired  position. 


Adjustable   Micrometer  Height   Gage  for  use   in  Inspection  Department 

It  is  evident  that  a  gage  of  this  nature  must  be  very  ac- 
curately made  to  give  satisfactory  results.  The  upper  face 
of  the  base  casting  A  must  be  finished  so  that  it  is  exactly 
perpendicular  to  the  axis  of  the  micrometer  screw  for  all 
positions  of  the  arm  D  on  the  post  C.  The  micrometer  head 
is  set  by  means  of  an  accurate  standard.  With  the  zero  point 
determined  in  this  way,  pieces  of  work  may  be  measured 
with  the  standard  as  the  basis  of  comparison.  The  provision 
of  the  swinging  arm,  which  can  be  adjusted  to  different 
heights,  and  the  broad  base  of  the  gage  has  made  it  possible 
to  measure  many  classes  of  work  that  cannot  be  handled 
with  an  ordinary  micrometer  or  snap  gage.  This  tool  has 
found  favor  with  all  who  have  had  occasion  to  use  it. 

Middletown,  N.  Y.  Donald  A.  Hampson 

*     *     * 

It  is  not  so  bad  to  build  castles  in  the  air  as  some  people 
may  think,  provided,  of  course,  that  we  go  to  work  right  away 
to  put  a  solid  foundation  beneath  them. 
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QUESTIONS  ON  PRACTICAL  HUBJBCTS  OP  GENERAL  INTEREST 


COPIE3S  OP  FOREIGN  PATENT  SPECIFICATIONS 

W.  p.  W. — To  whom  should  I  apply  for  copios  of  lirltisli  iiiul 
German  patent  specifications? 

A.— Printed  copies  of  British  patents  can  be  obtained  from 
the  Comptroller  of  Patents,  25  Southampton  Pldg..  London, 
Kngland,  and  German  patents,  of  Kaiserliches  Patentamt, 
Gitschinerstrasse  97/103,  Berlin,  S.  W.  Gl,  Germany.  Photo- 
graphic copies  of  specifications  and  drawings  of  foreign 
patents  can  be  obtained  from  the  U.  S.  Patent  Office,  Wasli- 
ington,  D.  C.  The  cost  of  copies  on  paper  7  by  IIV^  Inches, 
single  page  only,  is  15  cents  per  print.  Copies  on  paper  llVa 
by  14  inches,  composing  single  or  doubh-  pages,  are  25  cent.s 
per  print. 


MAKING  MICROMETER  CALIPER  SCREWS 

H.  G. — How  are  the  screws  of  micrometer  calipers  cut?  Are 
they  afterwards  lapped  or  not?  Are  they  tested  for  pitch,  and 
if  so  by  what  method? 

A. — The  practice  of  the  different  makers  of  micrometer 
calipers  differs  widely.  One  well-known  maker  cuts  the  screws 
on  small  special  screw-cutting  lathes  in  essentially  the  same 
manner  as  screws  are  chased  on  the  ordinary  engine  lathe. 
Another  well-known  maker  is  said  to  cut  micrometer  screws 
In  the  automatic  screw  machine,  using  special  chasing  dies 
for  the  purpose.  Another  rolls  the  threads  with  thread  roll- 
ing dies.  All  the  makers  test  the  screws  for  accuracy  and 
some  of  them  compensate  for  inaccuracies  by  inclining  the 
datum  line  on  the  barrel  to  the  axis  of  the  barrel.  The 
datum  line  is  Inclined  to  the  right  or  left,  depending  on 
whether  the  screw  is  long  or  short  in  the  lead.  Contribu- 
tions on  the  subject  are  invited  from  readers. 


THE  FOX  LATHE 

E.  R.  R. — I  am  running  a  Fox  lathe.  A  friend  asked  me 
why  it  was  called  a  Fox  lathe,  and  I  am  unable  to  answer  the 
question.  Any  information  on  the  origin  and  history  of  this 
machine  tool  will  be  appreciated. 

A. — The  Fox  lathe  was  first  built  by  George  H.  Fox,  who 
started  in  business  with  a  partner  as  a  machinist  in  Boston, 
Mass.,  in  1843.  The  lathe  was  developed  some  time  between 
this  date  and  1859,  when  it  was  first  advertised  as  the  product 
of  George  H.  Fox  &  Co.,  45  Kingston  St.,  Boston.  The  business 
was  Incorporated  in  1864  as  the  American  Machine  &  Tool  Co., 
with  Mr.  Fox  president,  and  this  company  has  built  it  as 
a  small  side  line  ever  since.  Distinguishing  features  of  the 
Fox  lathe  are  a  compound  slide  rest  which  in  later  years  was 
usually  surmounted  by  a  tool  turret  and  a  screw  chasing  at- 
tachment, advertised  by  Fox  as  "Nason's  patent  screw  chasing 
apparatus."  This  consists  of  a  tool-holder  clamped  to  a 
longitudinal  round  bar  which  is  mounted  in  bearings  so  that 
it  can  both  oscillate  and  slide  endways.  A  half-nut,  fixed  to  the 
bar,  is  brought  into  engagement  with  a  short  lead-screw  when 
the  operator  pulls  the  chasing  tool  against  the  work.  To 
change  the  pitch  of  the  screw  chased,  it  is  necessary  to 
change  the  lead-screw.  Some  improved  forms  of  the  Fox 
lathe  have  several  lead-screws  mounti^d  on  a  revolving  frame 
so  that  any  one  can  be  brought  into  use  by  turning  a  handle. 
The  Fox  lathe  was  also  built  many  years  ago  by  the  Exeter 
Machine  Works,  Exeter,  N.  H.  It  is  and  always  was  primarily 
a  brass-working  lathe,  and  is  widely  used  in  the  manufacture 
of  brass  valves,  gas  fixtures,  plumbing  supplies  and  other 
brass  goods. 


TO  PREVENT  RIVETS  LEAKING  IN  STEAM 
PLATES 

A.  E.  D. — We  are  using  the  oxy-acetylene  welding  process 
for  welding  rivets  in  steam  plates  of  the  form  shown  In  the 
accompanying  illustration  with  poor  results  and  would  like 
suggestions  for  overcoming  the  troubles.  The  steam  plates 
are  made  of  two  iron  plates  three  feet  wide,  four  feet  long 
laid  on  each  side  of  a  welded  rectangular  frame  and  are 
held  together  by  rivet  stays.    The  over-all  thickness  of  the  as- 


sembled plate  is  %  inch.  The  plates  are  3/16  Inch  thick  and 
■Vh  inch  space  is  provided  between  them  for  steam  and  water. 
The  rivets  are  9/16  Inch  diameter  and  are  spaced  at  in- 
tervals of  about  six  inches  each  way;  washers  are  provided 
between  the  plates  to  support  them  when  riveting.  These 
plates  are  used  in  the  manufacture  of  underwear,  about 
twenty  of  them  being  piled  up  on  a  press  with  the  goods  be- 
tween them.  A  pressun-  of  about  sixty  tons  is  applied  in  a 
hydraulic  press,  and,  through  pipe  connections  provided,  steam 
is  turned  on  for  a  certain  time  and  then  shut  off  and  cold 
water  is  circulated  through  the  plates.  The  result  Is  that 
the  expansion  and  contraction  stresses  are  very  severe  and 
the  rivets  soon  begin  to  leak.  We  have  used  the  oxyacetylene 
apparatus  for  welding  the  rivets  to  the  plates  but  the  plates 
crack  around  the  heads.     It  then  becomes  necessary  to  put  In 
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Steam  Plate  for  treating  Textile  Fabrics  that  leaks  at  the  Biveti 

larger  rivets,  some  of  them  now  being  as  large  as  two 
inches  diameter,  but  still  the  plates  crack  around  the  holes. 
They  seem  to  crack  worse  since  we  started  riveting  them 
than  before. 

A. — The  expansion  and  contraction  stresses  are  very  severe 
as  you  say,  and  unless  the  design  of  the  plate  is  changed  so 
as  to  reduce  the  severity  of  these  stresses,  cracking  of  the 
plates  and  leakage  around  the  rivets  will  be  unavoidable. 
We  advise  making  the  steam  plates  of  uniform  thickness 
throughout,  as  far  as  possible.  The  rivets  should  be  dis- 
carded in  favor  of  hollow  screwed  ferrules  of  the  same  wall 
thi<'kness  as  the  plates.  These  ferrules  may  be  applied  the 
same  as  staybolts,  being  threaded  on  the  outside  and  screwed 
through  tapped  holes  in  the  plates.  When  they  are  in  place 
they  should  be  cut  off  smoothly  with  the  face  of  the  plates 
and  then  they  may  be  welded  with  the  oxy-acetylene  pro- 
cess. In  this  way  you  will  obtain  a  steam  plate  which  will 
expand  and  contract  without  setting  up  as  severe  stresses 
as  when  thick,  solid  rivets  are  employed.  Suggestions  from 
readers  are  invited. 


NEW  ELECTRIC  GENERATOR  SET! 
A  French  inventor  has  produced  a  very  practical  (?)  de- 
vice for  taking  the  requisite  exercise  in  the  home  and  inci- 
dentally producing  the  electric  energy  required  for  lighting 
a  small  house.  He  has  combined  a  so-called  "exerciser" 
made  in  the  form  of  a  bicycle  (without  wheels)  with  a 
dynamo  and  storage  battery  so  that  after  taking  the  re- 
quired exercise  in  the  morning  or  evening,  as  the  case  may 
be,  enough  electric  energy  is  stored  up  for  several  lamps  for 
domestic  lighting.  It  is  pointed  out  that  an  important 
factor  In  favor  of  this  device  is  the  fact  that  generating  the 
electric  current  gives  stimulus  to  the  use  of  the  machine, 
and  Is  Intended  to  prevent  neglect  of  the  dally  exercise, 
which  becomes  a  necessity,  or  darkness  prevails.  The  ma- 
chine Is  designed  to  provide  energy  for  a  number  of  lamps 
after  an  hours  pedaling.  When  there  are  several  members 
of  the  family  the  number  of  lamps  may  be  increased  in- 
definitely! 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


GLEASON   SPIRAL   TYPE   BEVEL     GEAR 
GENERATOR 

The  machine  which  forms  tlic  subject  of  this  article  has 
been  designed  and  built  by  the  Gleason  Works,  Rocliester, 
N.  Y.,  tor  the  purpose  of  cutting  spiral  bevel  gears  and 
pinions.  This  machine  is  of  the  generating  type  and  is 
fully  automatic.  Fig.  1  shows  the  first  of  this  type  to  be 
built,  which  is  now  in  operation  at  the  Gleason  Works.  Per- 
haps the  easiest  way  to  gain  a  clear  idea  of  this  machine  is 
by  comparison  with  the  bevel  gear  generating  machine  built 
by  the  same  firm  for  cutting  straight  tooth  gears.  The  only 
essential  difference  in  principle  is  that  the  new  machine 
passes  the  tool  through  the  blank  in  a  curved  path  instead 
of  in  a  straight  path  going  to  the  cone  center.  The  method 
of  forming  the  tooth  profile  is  the  same  in  both  cases,  being 
the  well  known  generating  principle  in  which  a  tool  repre- 
senting the  tooth  of  a  crown  gear  is  made  to  roll  with  the 
gear  blank  without 
slipping,  cutting  at 
the  same  time  so 
as  to  roll  out  the 
tooth  profile.  The 
method  of  apply- 
ing this  principle 
in  the  new  ma- 
chine has  been 
changed,  as  well  as 
numerous  details 
of  design,  some  of 
which  will  be  noted 
later.  The  curved 
tooth  is  obtained 
by  building  the 
cutter  in  the  form 
of  a  face  mill,  as 
shown  in  Figs.  3 
and  5,  the  curve 
being  the  arc  of  a 
circle  whose  di- 
ameter is  the  di- 
ameter of  the  mill. 
Fig.  3  shows  the 
cutter  as  it  is  now 
being  made,  and 
Fig.  5  shows  the 
original  cutter. 
The  average  diameter  of  the  cutter  is  12  inches,  and  there 
are  twenty  blades,  ten  cutting  on  the  outside  and  ten  cutting 
on  the  inside,  the  alternate  blades  having  shear  angles  in 
opposite  directions.  The  cutting  side  of  each  blade  is  ground 
to  the  pressure  angle,  and  the  other  side  is  given  a  clear- 
ance. The  cutting  sides  and  the  points  of  the  blades  are 
finished  with  a  grinding  attachment  on  a  relieving  lathe,  so 
that  in  order  to  sharpen  them  it  is  only  necessary  to  grind 
back  on  the  face,  and  the  cutting  edge  has  the  correct  angle 
all  the  way  back,  the  same  as  on  a  rotary  cutter. 

The  wedge  behind  each  blade  is  used  in  making  the  neces- 
sary adjustment  after  sharpening.  All  the  cutting  edges  on 
each  side  of  the  cutter  must  work  on  exactly  the  same  radius 
from  the  center  of  the  cutter  within  a  fraction  of  a  thou- 
sandth of  an  inch.  Otherwise  the  profile  of  a  gear  or 
pinion  tooth  would  be  a  series  of  decided  flats.  It  is  prac- 
tically Impossible  to  remove  the  cutter  from  the  spindle, 
mount  it  on  a  grinder  and  sharpen  the  blades,  and  then  re- 
mount it  on  the  cutter  spindle  and  have  the  blades  run  true. 
With  the  wedge  adjustment  the  cutter  can  be  sharpened  on 
a  grinder,  paying  only  a  reasonable  amount  of  attention  to 
having  the  blades  true;  then,  when  the  cutter  is  replaced  on 
the  spindle,  the  blades  can  be  trued  up  by  means  of  the 
wedges,  one  blade  being  set  to  a  gage  to  maintain  the  proper 


Fig.    1.     Gleason    Generate 


diameter,  and  the  rest  of  the  blades  being  set  to  exactly  the 
same  reading  on  an  indicator.  This  method  has  proved  to 
be  very  successful.  This  adjustment  was  not  provided  in  the 
first  cutter,  and  is  not  shown  in  Fig.  5.  The  cutter  head  fits 
tlie  spindle  on  a  taper,  and  is  held  with  four  cap-screws.  The 
same  cutter  is  used  for  cutting  both  sides  of  a  tooth,  and  for 
both  the  pinion  and  gear.  It  is  necessary  to  remove  it 
only  for  sharpening,  and  this  is  not  often,  on  account  of  the 
large  number  of  blades  in  action.  t 

The  shaft  shown  squared  for  a  crank  in  Fig.  5  is  a  worm- 
shaft.  The  worm-wheel  with  which  it  meshes  (seen  in  Fig. 
2 )  is  internally  threaded,  and  adjusts  the  cutter  spindle 
h'ligthwise,  so  that  the  plane  of  the  points  of  the  cutter 
blades  contains  the  cone  center  of  the  gear  or  pinion  to  be 
cut.  The  cutter  is  supported  by  a  column  which  stands  on 
a  large  cradle;  and  it  is  through  this  cradle  that  the  gener- 
ating motion  is  applied  to  the  cutter.  The  cutter  and  work 
are  rolled  together  by  means  of  a  geared  drive,  instead  of  the 

crown  gear  and 
segment  used  in 
the  straight  tooth 
generators.  A  re- 
versing mechanism 
(not  shown)  drives 
this  generating 
roll,  and  it  is  ap- 
plied to  the  cradle 
by  a  worm  and 
worm-wheel  s  e  g  - 
ment,  shown  under 
the  center  of  the 
cradle  in  Fig.  5. 
The  same  revfers- 
ing  drive  is  car- 
ried up  through 
the  center  of  the 
machine  by  means 
of  a  sleeve  (Fig. 
2),  and  back  along 
the  side  of  the 
head  to  a  worm 
under  the  rear 
head  bearing, 
which  meshes  with 
a  worm-wheel  seg- 
ment fastened  to 
the  inside  of  a  fan- 
tail  hanging  down  from  the  spindle-carrying  sleeve.  The 
connection  between  this  sleeve  and  the  work-carrying  spindle 
is  through  the  index  mechanism  on  the  outside  of  the  fan- 
tail,  which  is  the  same  as  the  mechanism  used  in  earlier 
designs,  making  the  machine  fully  automatic. 

The  reversing  mechanism  has  a  fixed  number  of  turns  in 
each  direction,  and  the  amount  of  roll  of  the  cutter-carrying 
cradle  is  controlled  by  a  set  of  change  gears,  giving  a  small 
roll  of  the  cradle  for  a  pinion  tooth  and  a  large  roll  for  a 
gear  tooth.  The  relative  roll  between  the  cutter  and  the 
work  is  governed  by  a  set  of  compound  change  gears  on  the 
drive  going  to  the  work-head.  This  ratio  depends  on  the 
pitch  angle  of  the  gear  or  pinion  that  is  being  cut,  accord- 
ing to  the  formula: 

Angle  of  roll  of  cradle 

=  sine   pitch    angle   of   gear. 

Angle  of  roll  of  gear 

A  graduation  in  half  degrees  on  the  side  of  the  cradle  and 
a  graduated  plate  with  a  vernier  attachment  on  the  work 
sleeve  afford  a  means  of  testing  this  roll  as  a  check.  For 
example,  in  cutting  the  gear  of  a  forty-nine-  and  thirteen- 
tooth  combination,  the  pitch  angle  of  the  gear  is  75  degrees 
8  minutes.  The  compound  gearing  controlling  the  relative 
roll   of  the  cutter  and   work   must  be   such   that  taking  into 
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coiiKidoration  the  constant  of  the  fixed  gears  of  the  train,  it 
will  give: 
Angle  of  roll  of  cradle 


=  sine    75    degrees    8    minutes  = 


Angle  of  roll  of  work 

0.96653. 
To  check  this  on  the  machine,  assume  any  angle  of  roll  of 
the  cradle — say  30  degrees.     Then  the  work  must  roll: 


justment  is  obtained  by  raising  or  lowering  the  cutter  spin- 
dle saddle  on  the  ways  of  the  vertical  column  by  means 
of  the  lifting  screw  shown  in  Fig.  2.  A  horizontal  screw 
adjusts  the  whole  vertical  column  transversely  on  the 
top  of  the  cradle.  For  each  adjustment,  a  scale  is  pro- 
vided for  even  Inches,  and  a  graduated  dial  for  thou- 
sandths. One  side  of  a  tooth  Is  cut  at  a  time  and  In 
clianging  from  one  side  to  the  other.  It  Is  necessary  to  give 
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Tig.   2.     Vertical   Section   through   the    Center   Line    of   the   Machine 

30 

=  31.038  degrees. 

0.96653 
By  rolling  the  cradle  through  the  30  degrees  and  reading 
the  roll  of  the  work  on  the  vernier,  this  result  can  be  checked 
within  a  minute,  which  is  quite  accurate  enough  for  produc- 
ing the  correct  tooth  profile.  When  the  machine  was  built, 
a  differential  mechanism  was  used  on  the  reversing  drive  in 
addition  to  the  compound  gears  in  order  to  get  the  relative 

roll  of  work  and  cut- 
ter exactly.  This 
was  found  in  actual 
use  to  be  an  un- 
necessary refinement 
and  has  been  dis- 
carded, a  single  set 
of  compound  gears 
giving  the  correct 
roll  within  a  min- 
ute. The  reversing 
mechanism  is  timed 
with  the  feed  cam. 
The  cut  takes  place 
during  the  up-roll  of 
the  cutter  and  work. 
During  the  down- 
roll,  the  work  is 
swung  away  from 
the  cutter  by  the 
feed  cam,  is  Indexed, 
The  position   of  the 


rith    the    Work    Head    swuntr    around    to    an    Angle    of    90    Degrees 

the  cutter  a  slight  adjustment,  and  set  the  blank  over  to 
a  position  that  gives  the  correct  tooth  thickness.  In 
changing  from  a  gear  to  a  pinion  it  is  necessary  to  adjust 
the  cutter  vertically  so  that  its  center  is  above  the  cone  cen- 
ter of  the  machine  instead  of  below  it.  This  is  done  to  give 
the  opposite  liand  of  spiral  on  the  pinion  from  that  on  the 
gear.     The  same  horizontal  setting  answers   for  both  sides 


iiir[j 


Fig. 


of    the    Cutter-sUdo 


Fig.    3.     Elevation    and    Sectional    Views 
showing    Construction    of   the  Cutter 


and   returned   to   the  cutting  position 

cutter  with  relation  to  the  cone  center  of  the  machine  can  be 

adjusted   both   vertically   and   horizontally.     The   vertical   ad- 


of  the  gear  and  pinion  teeth  so  that  only  the  vertical  setting 
needs  to  be  changed  when  a  job  is  once  started.  This  machine 
has  been  built  primarily  for  finish  cutting,  but  by  clianging 
the  feed  cam  and  throwing  out  the  generating  roll,  gears  can 
also  be  stocked  out.     The  stocking  cutter  Is  the  same  as  the 
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IliilsliiiiK  cuttor  except  that  there  Is  no  wedge  luljustincnt  fur 
tlie  blades,  and  the  hhides  are  Rround  with  top  rake  Tlic 
stoeklnK  out  Is  beliiK  done  on  a  milling  niaehlnc  at  the  pres- 
ent  time  at   the  tileason   Works. 

I'Mk.  1  shows  the  niaehine  as  It  now  apiiears.  As  this  Is  the 
(irst  machine  built,  there  are  several  features  which  will  be 
changed  in  the  next  machines.  The  new  design  of  the  cutter 
has  already  been  described.  Among  other  changes  the  uni- 
versal joints  In  the  cutter  drive  will  be  don(>  away  with, 
and  the  position  of  the  oil  pumps  and  piping  will  be  clianged. 


tooth  gears,  but  this  does  not  appear  to  be  the  case.  Con- 
sidering any  section  of  a  spiral  gear  tooth  taken  normal  to  a 
coni'   line,   and   a   corresponding   section    of   the   pinion    tooth, 


Fig. 


Close  View  of  the  Cutt 

Teeth    in    a    Gear 


ating  the 


The  cutting  time  of  spiral  type  gears  compares  very  favor- 
ably with  the  time  for  cutting  straight  tootli  gears.  After 
stoclcing  out  a  spiral  gear  it  is  necessary  to  cut  each  side  of 
the  teeth  once,  malting  two  cuts 
around  in  generating.  In  straight 
tooth  gears  of  high  grade,  it  is  usu- 
ally necessary  to  make  two  gene.-- 
ating  cuts  after  the  stoclting  out. 
Some  gears  and  pinions  at  the 
Gleason  Works  have  been  cut  with 
spiral  teeth  in  the  same  time  per 
set  as  the  straight  tooth  gears.  The 
average  time  for  the  spirals,  how- 
ever, would  be  a  little  longer  than 
for  straight  tooth  gears — from  one 
to  one  and  a  quarter  times  as  long. 
Fig.  6  shows  a  few  of  the  spiral 
bevel  gears  and  pinions  that  have 
been  cut  at  the  Gleason  Works,  and 
Fig.  7  shows  a  single  spiral  bevel 
gear  and  pinion  in  mesh.  Gears  of 
a  wide  variety  of  combinations  and 
pitches  have  been  cut  and  have 
been  subjected  to  severe  tests  by  a 
number  of  automobile  and  axle 
manufacturers.  In  all  cases  the 
results  have  been  very  satisfactory. 
Trials  of  gear  testing  machines 
sliow  that  the  pinion  is  capable  of 
a  wide  range  of  adjustment  with  relation  to  the  cone  center 
of  the  gear,  and  this  feature  is  a  great  advantage.  It  has 
been  suggested  that  there  is  more  sliding  between  the  tooth 
faces  of  these  spiral  bevel  gears  than  in  the  case  of  straight 


nv  ^i^ 


Fig.    6.     Spiral   Bevel   Gears   cut   on   the    Gleason    Generator 

the  shapes  would  be  the  same  as  corresponding  sections  for 
straight  bevel  teeth  of  the  same  pitch  and  combin.ation,  and 
the  rolling  action  would  be  the  same.  Either  the  straight 
t^otli  or  the  spiral  tootli  may  be  considered  as  made  up  of 
an  infinite  number 
of  sucli  sections,  and 
the  fact  that  in  the 
spiral  tooth  the  sec- 
tions are  lined  up 
with  eacli  other  on 
a  curve  instead  of 
on  a  straight  line 
would  not  change 
tlie  rolling  contact. 
The  angle  of  spiral 
used  thus  far  has 
been  such  as  to  give 
a  lead  of  about  IVi 
to  ly,  the  circular 
pitch  in  the  width  of 
face,  and  this  has 
shown  very  good  results  in  quiet  running. 

The  same  cutter  is  used  for  both  sides  of  the  tooth,  and  for 
both  pinion  and  gear.  The  outside  of  the  cutter  cuts  the 
concave  side  of  the  tooth,  and  the  inside  cuts  the  convex 
side.  The  gear  and  pinion  tooth  faces  in  contact  are  thus 
cut   on   slightly   different   diameters   of   the   cutter,   and   this 


Fig. 


Spiral   Bevel    Gear   and    Pinion   in   Mesh 


Fig. 


:liine    used    for    testing    End    Thrust    of     Spiral    Bevel    Pinions 

results  in  the  bearing  being  heavy  at  the  center  of  the  tooth. 
The  amount  of  this  difference  of  curvature  is  very  slight, 
however,  and  in  the  average  automobile  gear  the  bearing  can 
just  be  seen  to  fade  away  at  each  end  of  the  tooth. 
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One  of  the  first  questions  that  arose  in  connection  with 
the  use  of  these  gears  was  as  to  the  end  thrust  of  the  pinion 
caused  by  the  spiral  angle.  The  apparatus  shown  in  Fig.  8 
was  used  in  tests  made  to  determine  the  amount  of  this 
thrust.  Power  was  applied  to  the  pinion  shaft,  and  the  load 
transmitted  was  measured  by  a  Prony  brake  on  the  gear 
shaft.  The  pinion  shaft  was  free  to  float  endwise,  within 
certain  limits,  and  within  this  range  was  held  by  a  lever 
seen  at  the  back  on  the  right  of  the  drive  pulley.  The  other 
end  of  the  lever  was  connected  with  a  spring  in  compression 
(at  the  extreme  right)  so  that  any  tendency  of  the  pinion  to 
thrust  back  brouglit  the  load  on  tlie  spring.  Hy  means  of  a 
threaded  handwheel  the  position  of  the  spring  could  be  ad- 
justed endwise  so  as  to  bring  the  pinion  back  to  tlie  correct 
running  position  with  each  change  of  load  on  the  gear.  The 
amount  of  thrust  could  then  be  read  by  means  of  graduations 


the  spiral  on  the  gears  for  tests  No.  2  and  No.  3,  and  of  the 
skew  for  test  No.  4  was  the  same — right-band  on  the  pinion. 
This  results  In  a  tendency  to  pull  the  pinion  in  toward  Ui<- 
cone  center  in  the  forward  drive,  and  to  thrust  it  back 
against  Its  bearings  in  the  reverse.  The  straight  tooth  gears 
used  for  test  No.  1  show  a  backward  thrust,  and  the  spiral 
and  skew  gears  have  this  backward  thrust  combined  with 
the  pull  or  thrust  due  to  the  angle  of  the  spiral  or  skew. 
The  results  presented  in  the  table  show  the  net  values  of 
these  two  forces — the  pull  due  to  the  spiral  minus  the  back- 
ward thrust  of  the  straight  tooth  gears  in  the  case  of  the 
forward  drive;  and  the  thrust  of  the  spiral  plus  thi-  back- 
ward thrust  of  straight  tooth  gears  in  the  reverse  drive  This 
accounts  in  a  large  measure  for  the  results  on  the  reverse 
being  so  much  greater  than  on  the  forward  drive. 

In  tests  No.  2  and  No.  3  the  angle  of  the  spiral  Is  meas- 


RESULTS  OF  TESTS  OF  THE  END  THRUST  OP  DIFFERENT  TYPES  OF  PINIONS 


StraiKht  Bevel  Gi'ars 

Spiral  Type 

Bevel  GcarH 

15  and  .'iS  teeth;  0.7032  inch  circular  pitch;  1 

^  inch  face  w 

(Ith 

Spiral  an»;le,  31  degrees  21  minutes:  15  and  53  t«eth;  0.7032  inch  circular 
pitch;  !■>>.  inch  face  width 

Drive 

Tooth  Load 

Reverse 

Drive 

Reverse                             1 

Tooth  Load 

Averaire 
End  Thrust 

Thrust  per 
100-pound 

Average 
End  Thrust 

Thrust  per 

Tooth  Load 

Average 
End  Thrust 

Thrust  per 

Tooth  Load 

Average 
End  Thrust 

Tbru.t  per 

in  Pounds 

in  Pounds 

Tooth  Load      '"  I'ounds 

on  Pinion 
in  Pounds 

Tooth  Load 

in  Pounds 

on  Pinion 
in  Pounds 

Tooth  Load 

in  Pounds 

on  Pinion 
in  Pounds 

I'ooth  L<iad 

163.9 

9.86 

6.01                  163.9 

9.86 

6.00 

163.8 

118.6 

72,2 

328.0 

19.75 

6.02             328.0 

19.75 

6.02 

286.0 

-138.3 

-4H,3 

329,0 

237.0 

72  0 

493.0 

84.70 

7.04             493.0 

29.60 

6.00 

451.0 

-217.0 

-48,1 

492,0 

3.58.3 

72. H 

6.59.0 

47.33 

7.18             659.0 

47.33 

7.19 

615.0 

-306.0 

-49,8 

6.58,0 

477.3 

72  4 

815.0 

62.50 

7.67             815.0 

65.80 

8.08 

782.0 

-381.6 

-48,9 

816,0 

608.6 

74.  <i 

986.0 

77.60 

7.86             986.0 

87.46 

8.86 

944.0 

-457.3 

-48.4 

989.0 

740.0 

74  s 

1152.0 

97.40 

6.72           1152.0 

96.76 

8.38 

1110.0 

-.5.59, « 

-50.4 

1150.0 

8.58.0 

74  7 

1312.0 

108.60 

8.28            1312.0 

111.76 

8.50 

1275.0 

-641.0 

-.50,2 

1315.0 

979.6 

71  5 

14H0.0 

121.73 

8.23            1480.0 

126.83 

8.56 

1439.0 

-730.0 

-50,6 

1482.0 

1119,6 

75  3 

1()48.0 

138.30 

8.40           1618.0 
Average, 
7.341 

141.46 

8.60 

Average, 
7.619 

1609.0 

1 

-813.3 

-50,6 

Average, 

-49,5 

1645.0 

1231,0 

74.9 
Average. 
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Spiral  Type  Bevel  Gears 

Skew  angle,  23  degree 

Skew  Be 

iiel  Gears 

Spiral  a 

ngle,  19  dcKrees  45  minutes;  14  and  53  tee 

th;  0.681  inch 

circular 

s  46  minutes; 

lb  and  57  teet 

h:  0,6803  inch 

circular 

pitch;  HI  inch  face  width 

pitch;  IV*  inc 

hfaee  width 

Drive 

Reverse 

Drive 

Reverse 

Tooth  Load 

Average 
End  Thrust 

Thrust  per 

Tooth  Load 

Average 
End  Thrust 

Thrust  per 
lOO- pound 

Tooth  Load 

Average 
End  Thrust 

Thrust  per 
100- pound 

Tooth  Load 

Average 
End  Thrust 

Thrust  per 
lOO-imund 

in  Pounds 

on  Pinion 
in  Pounds 

Tooth  Load       '"  t'oui'ls 

on  Pinion 
in  Pounds 

Tooth  Load 

in  Pounds 

on  Pinion 
in  Pounds 

Tooth  Load 

in  Pounds 

on  Pinion 
in  Pounds 

Tooth  l-o«d 

131.7 

-  39.5 

-30,1 

131.7 

65,6 

49,8 

374.0 

-    98.8 

—26.40          366.6 

148.1 

41.6 

262,0 

-  79.0 

-30,1 

262.0 

138.0 

62.7 

.558.0 

-150.8 

-27.00          554.0 

242.0 

43.7 

890.5 

-121.7 

-31,15 

390.5 

194.0 

49.6 

732.0 

-207.0 

-28.30          740.0 

336.0 

46.4 

521.0 

-164.5 

-31.55 

.521.0 

266.5 

51,2 

929.0 

-276.0 

-29.70          858.0 

390.0 

45.4 

649,0 

-204.0 

-31.45 

649.0 

382.2 

61.1 

1115.0 

-325.5 

-29.20         1045.0 

474.0 

45.3 

778.0 

-237.0 

30.. 50 

778,0 

894.5 

50,7 

1305.0 

-384.5 

-29.45        1228.0 

.563.0 

45.9 

909,0 

-279.5 

-30.65 

909.0 

461.0 

60.7 

1495.0 

-440.0 

-29.45         1416.0 

642.0 

45.4 

1042,0 

-312.5 

-80.00 

1042,0 

533.0 

51.1 

1675.0 

-498.0 

-29.40         1602.0 

746.0 

46.5 

1169.0 

-3.52.5 

-30.10 

1169.0 

692.0 

50.6 

1885.0 

-555.3 

-29.45    '     ISKI.O 
Avera>re, 

-  2i<.m 

H:i0.0 

45.8 

Average. 

■l.i.OO 

12!)1.() 

-3f5,0 

-29.  so 

Average, 

1291.0 

r.52  0 

.50  4 

Av.inige. 

on  the  spring-carrying  bar,  the  spring  having  been  calibrated 
before  the  tests  were  made. 

Tests  of  the  end  thrusts  wore  made  with  four  pairs  of 
bevel  driving  gears  and  pinions.  The  first  test  was  made 
with  the  usual  straight  tooth  type  of  bevel  gear;  the  second 
and  third  tests  were  made  with  spiral  bevel  gears  of  dif- 
ferent spiral  angles;  and  the  fourth  test  was  conducted  with 
skew  bevel  gears.  All  four  pairs  of  gears  used  for  these  tests 
were  cut  on  generating  machines.  For  the  first  test  the 
usual  straight  tooth  gear  generator  was  used;  the  gears  for 
the  second  and  third  tests  were  cut  on  the  Gleason  spiral 
type  bevel  gear  generator,  the  elements  of  the  teeth  being 
curved;  and  the  gears  for  the  fourth  test  were  cut  on  a 
generating  planer,  so  that  the  elements  of  the  teeth  are 
straight,  but  do  not  pass  through  the  cone  center,  the  tools 
being  offset  so  as  to  pass  above  the  center  in  cutting  the  gear 
and  below  the  center  in  cutting  the  pinion.     The  direction  of 


ured  midway  between  the  two  ends  of  the  tooth — this  being 
the  point  at  which  the  pressure  is  heaviest  in  this  style  of 
gear.  In  test  No.  4  the  angle  of  skew  is  measured  at  the 
large  end  of  the  tooth.  If  the  angle  of  the  spiral  of  the  gears 
used  in  tests  No.  2  and  No.  3  were  measured  at  the  large 
end  of  the  tooth,  it  would  be  greater  tlian  at  the  mid  point, 
and  the  thrust  would  be  less  in  proportion  to  the  angle. 
Similarly,  if  the  angle  of  skew  of  the  gears  used  in  test  No. 
4  were  measured  at  the  center  of  the  tooth,  it  would  be 
greater  than  at  the  large  end,  and  the  thrust  would  again  be 
less  in  proportion  to  the  angle.  The  method  of  measuring 
the  angle,  therefore,  seems  fair  to  both  types  of  gear.  The 
results  given  in  the  table  sliow  that  the  amount  of  end  thrust 
or  pull  varies  with  the  angle,  and  does  not  depend  on  whether 
the  gears  are  of  the  spiral  or  skew  type — the  spiral  type  of 
pinion  of  greatest  spiral  angle  showing  the  greatest  thrust, 
the  skew  with  a  less  angle  showing  less  thrust,  and  the  spiral 
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with  Ilu'  siiiiillcsl  iiiiKlo  showing  the  least  thrust.  'I'lie  load 
lius  l)(M>n  kIvoii  in  pounds  instead  of  In  horsepower,  sinco  a 
given  horsepower  would  put  difl'erent  loads  on  the  teeth  of 
pinions  of  different  dluineters.  The  load  has  heen  flKur(>d  for 
the  mid  iioint  of  the  tooth,  i.  c.  on  the  ni(<an  pitch  radius  of 
the  pinion.  The  speed  of  the  pinion  in  all  runs  reported  was 
constant  at  about  260  R.  P.  M.  A  series  of  runs  made  at  dif- 
ferent speeds  up  to  as  high  as  3G0  R.  1'.  M.  of  the  pinion 
showed  tlio  same  tlirust  per  100  pounds  of  tooth  load.  Nega- 
tive results  indicate  pull  in  toward  tlie  cone  center;  positive 
results  indicate  thrust  away  from  the  cone  center.  In  each 
run  the  gear  was  loaded  up  to  about  10  horsepower.  Three 
independent  sets  of  readings  were  talvcn  in  each  case,  and 
tlie  results  given  are  tlie  averages  of  these  sets  of  readings. 

NOBLE  &  HUNT  FOOT  PRESS 

Noble  &  Hunt,  Newarlt,  N.  J.,  have  recently  developed  a 
foot  press  of  improved  design  which  is  sliown  in  the  ac- 
companying illustration.  This  machine  is  intended  for  use 
in  the  manufacture  of  jewelry,  metal  novelties  and  other 
worlc  of  relatively  small  size.  The  features  of  the  press  are 
strength,  extreme  accuracy  of  the  strolte  and  improved 
facilities  for  setting  the  die.  It  will  be  noticed  that  while 
the  design  follows  the  established  lines  of  machines  of  this 
type,  it  is  exceptionally  lieavy  at  the  throat.  The  press  is 
mounted  on  an  iron  stand  and  the  slide  has  unusually  long 
bearings  which  insure  adequate  support  and  reduce  the  pos- 
sibility of  deflection  of  the  puncli. 

Ample  leverage  is  provided.  The  motion  from  the  end  of 
the  lever  is  transmitted  to  the  ram  by  means  of  a  link  which 


Noble  &  Hunt  Foot  Press  with  Improved  Device  for 
clamping   the   Die 

is  SO  designed  that  it  obviates  the  danger  of  throwing  the 
slide  out  of  line  while  it  is  descending.  This  feature,  in  con- 
nection with  the  long  slide  bearings,  increases  the  accuracy 
with  which  the  machine  operates.  The  usual  stop  or  bumper 
is  supplied  at  the  baclc  of  the  press  to  limit  the  backward 
stroke  of  the  lever.  Tlie  automatic  clamping  of  the  die  plate 
is  effected  by  means  of  the  lever  at  the  right-hand  side  of 
the  machine.  Trouble  is  often  experienced  in  die  setting 
because  unequal  tightening  of  the  nuts  causes  the  die  to 
creep  to  one  side,  tliereby  throwing  it  out  of  line  with  the 
punch.  With  this  press,  tlie  die  plate  is  put  in  an  approxi- 
mate position  and  after  tlie  punch  has  located  the  die  cor- 
rectly on  the  die  bed,   the  hand  lever  is  thrown  over,  thus 


setting  the  clamps  down  lirnily  without  re<iuiring  the  use  of 
a  hand  wrench.  The  lever  for  actuating  the  clamps  works 
in  conjunction  with  an  eccentric  motion.  This  clamping 
f(>ature  is  one  that  will  be  readily  appreciated  by  users  of 
small  dies.  The  press  and  stand  have  a  total  weight  of  750 
pounds. 


WATERBURY   PARREL   INCLINABLE 
PRESSES 

The  Waterbury  Karrel  l-'oundry  &  Machine  Co.,  Waterbury, 
Conn.,  has  recently  brouglit  out  a  line  of  inclinal)le  open- 
l)ack  presses  which  are  known  as  the  standard  Series  E. 
'I'liese  machines  have  an  exceptionally  large  tool  space  and 
are    of    unusually    heavy  _ 

construction.  They  are 
adapted  for  a  great 
variety  of  press  work, 
the  construction  being 
sucli  that  various  types 
of  automatic  feeding  at- 
tachments can  be  readily 
applied.  Tlie  housings 
are  tied  together  at  the 
back  to  increase  the 
rigidity  and  the  slide 
has  bearing  surfaces  of 
ample  proportions.  The 
overhanging  type  of  con- 
struction for  the  crank- 
shaft and  slide  gives  the 
maximum  amount  of 
tool  space  in  all  direc- 
tions as  well  as  permit- 
ting the  attachment  of 
the  knock-out  shown  in 
the  illustration. 

The  crankshaft  is 
made  of  high  carbon 
machine  steel,  and  runs 
in  capped  bearings.     The 


Waterbury  Farrel   Series  E   Inclinable 
Open-back  Presses 


Waterbury  Farrel  improved  Johnson  clutch  is  used,  which 
has  a  particularly  efficient  friction.  These  machines  can  be 
built  with  back  gears  to  meet  the  requirements  of  heavy  work 
handled  at  a  moderately  slow  speed.  In  addition  to  the  floor 
type  of  machine  illustrated,  presses  of  this  type  are  made  in 
a  small  size  for  bench  work.  The  machines  are  particularly 
adapted  for  use  in  the  manufacture  of  tin  boxes  and  similar 
classes  of  work. 


WHEELOCK  FLEXIBLE   CUTTING 
LUBRICANT  TUBE 

Fig.  1  shows  a  flexible  metallic  tube  for  use  in  supplying 
the  lubricant  to  the  cutters  of  machine  tools,  which  is  a  re- 
cent product   of  the   Wheelock  Mfg.   Co.,   Wheelock,  Vt.     No 


Fig.    1.     Wheelock   Flexible    Cutting   Lubricant   Tube 

packing  of  any  kind  is  used  in  this  tube;  it  consists  of  two 
steel  wires  which  are  wound  together  in  such  a  way  that  a 
perfectly  tight  tube  is  produced.  A  cross-sectional  view  of 
the  tube  is  shown  in  Fig.  2,  from  which  the  construction  will 
be  readily  understood.  The  tube  can  be  easily  bent  to  any 
desired  curve,  and  is  sufficiently  rigid  to  stay  in  the  position 
to  which  it  is  bent.  Owing  to  its  flexibility,  one  end  of  the 
tube  may  be  attached  to  the  traveling  carriage  or  other  mov- 
ing part  of  a  machine.     This  feature  is  the  chief  advantage 
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of  the  Wheelock  tubing  over  solid  piping,  whidi,  If  attaclicd 
to  such  a  moving  part,  must  be  provided  witli  swinging  joints 
or  telescoping  joints  which  are  very  apt  to  give  trouble 
tlirough  leaking.  In  addition,  such  piping  is  more  expensive 
and  cumbersome. 

'I'lie    brass    fittings    u.sed    at    either    end    of    the    Wheelock 
tubes    are    provided    with    standard    pipe    threads,    and    any 


Fig. 


ScctiomU    View    of    Wlieulock    Lubricant    Tube 
showing    Construction 


special  form  of  liftings  or  nozzles  may  be  provided.  This 
tubing  is  made  in  three  sizes  which  have  bores  Vl,  •','«  and 
ij  inch  in  diameter,  and  the  tulniiK  may  be  made  of  any  de- 
sired length. 

MOTOR  DRIVE  FOR  SPRINGFIELD 
SHAPER 

Motor  drive  applied  to  a  15-inch  crank  shaper  built  by  the 
Springfield  Machine  Tool  Co.,  631  Southern  Ave.,  Spring- 
field, Ohio,  is  illustrated  in  Fig.  1;  and  Fig.  2  shows  the 
gear  box  which,  in  connection  with  the  constant-speed  motor 


Fig.    1.     Motor    Drive    applied    to    a    Springfield    Shaper 

drive,  provides  four  changes  of  speed.  The  changes  of  speed 
may  be  instantly  obtained.  The  drive  is  connected  by  means 
of  a  friction  controlled  by  a  lever,  and  the  operator  can  se- 
lect the  desired  speed  and  engage  the  power  without  being 
required  to  make  any  adjustment  of  the  motor.  This  motor- 
drive  equipment  has  been  put  on  the  Springfield  shaper  to 
adapt  it  for  manual  training  school  service,  where  it  is  used 
to  illustrate  the  individual  motor  application. 

The  rawhide  pinion  through  which  power  is  delivered  to 
the  friction  gear  is  entirely  encased  and  a  box  attached  to 
the  shaper  contains  the  starting  switch,  fuses,  etc.  The  cur- 
rent is  controlled  by  a  push  button  which  is  shown  in  Fig.  1, 
and  it  will  be  noticed  that  the  motor  is  mounted  directly  on 
the  machine  base.  Any  type  of  motor  may  be  employed. 
Referring  to  the  view  of  the  gear  box  shown  in  Fig.  2,  it 
will  be  seen  that  sliding  spur  gears  are  used  which  are  con- 


trolled by  levers  shown  in  Fig.  1.  The  arrangement  Is  such 
that  it  is  impossible  to  engage  more  than  one  speed  at  a 
time.  Iloth  the  machine  and  motor  drive  are  of  rigid  con- 
struction and  constitute  an  excellent  e(iuipnient  for  either 
demonstrating  inirpo.'^cs  or  hIkip  work.     A.-lilr  (roiu  tlif  f'aiurc 


of  motor  drive,  the  shaper  is  the  regular  Ifi-inch  Spring- 
field crank  shaper  which  has  been  on  the  market  for  a  num- 
ber of  years. 


MAX  AMS   NOTCHING   PRESS 

The  accompanying  illustration  shows  a  macliine  for  notcli- 
ing  armature  disks  from  4  to  30  inches  in  diameter,  which  Is 
a  recent  product  of  the  Max  Air.s  Machine  Co.,  Mount  Vernon. 


Max  Ams  Press  for  notching  Araiaturo  Di>k<  from  4   to  30 
Inches   in   Diameter 

N.  Y.  The  design  has  been  worked  out  along  lines  which 
adapt  the  machine  for  doing  accurate  work  at  a  speed  rang- 
ing from  250  to  325  revolutions  per  minute.  A  clutch  Is  pro- 
vided which  grips  the  wheel  centrally  at  several  points.     The 
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liidoxiiiK  is  oblaiiu'd  by  an  index  rinj;  ilial  is  led  and  loiKcd 
positively,  and  so  arraiiKi'd  that  woar  on  the  teeth  of  the 
index  wheel  Is  reduced  to  a  niininiuin.  Other  features  of  th(! 
r.niehine  consist  of  the  adjustment  of  both  the  slidi"  and  tli(^ 
die  bod  by  means  of  screws,  thus  providluK  for  variations  In 
the  helKht  of  the  punches  and  dies.  The  adjustment  for 
disks  of  dilTeront  diameters  Is  made  by  a  screw  conveniently 
located  at  the  front  of  the  machine.  When  notching  disks 
which  have  no  keyways,  a  clamping  arm  can  be  used  to  hold 
the  work.  Impressing  the  treadle  starts  the  machine  and  it 
stops  automatically  as  soon  as  the  disk  is   finished. 


SPRINGFIELD   24-INCH   QUICK   CHANGE 
GEAR   LATHE 

For  a  number  of  years  the  Springlield  Machine  Tool  Co., 
631  Southern  Ave.,  Springfield,  Ohio,  has  been  building 
"Ideal"   rapid   change   gear   lathes,   but   the   change   gear   de- 


'I'he  lailsloili  is  recessed  and  can  be  set  over  for  turning  a 
taper.  Aside  from  the  application  of  the  (lulck  diangc  gear 
mechanism,  the  latl)(>  is  not  new,  so  that  a  detailed  descrip- 
tion  is  unnecessary  at  tills  time. 


RAHN-LARMON   LATHE 

Tlie  lt!-incli  engine?  latin;  illustrated  in  Fig.  1  Is  being 
manufactured  by  the  Uahn-Larmon  Co.,  Cincinnati,  Ohio. 
The  design  has  been  worked  out  with  tlie  view  of  meeting 
the  re(iuirements  of  modern  manufacturing  practice,  being 
simple,  accurate  and  providing  ease  of  operation.  The  bed 
is  of  heavy  construction  and  firmly  braced  for  its  entire 
length  with  box  girders  to  provide  for  absorbing  tlio  vibra- 
tion of  the  heaviest  cuts.  The  hcadstock  is  bolted  to  the 
bed.  The  spindle  is  hollow;  it  is  made  of  high  carbon  steel 
and  ground  perfectly  cylindrical.  The  centers  are  No.  4 
Morse   taper   hardened   and   ground   to   run   accurately.     The 


f^cA'^^^f^y 


Fig.    1.     End    View    of    Springfield    Lathe 


Fig.    2.     Springfield   24-inch   Quick   Change   Gear   Lathe 


vice  has  never  been  applied  to  machines  of  more  than 
twenty  Inches  swing.  To  meet  the  demand  for  a  larger 
quick  change  gear  lathe,  this  company  has  recently  added 
the  quick  change  gear  device  to  its  twenty-four-inch  ma- 
chine, the  first  lathe  to  be  equipped  in  this  way  being  shown 
in  Figs.  1  and  2. 

The  quick  change  gear  device  furnished  on  this  lathe  is 
of  simple  and  efHcient  construction.  Only  seven  gears  are 
used      when      chasing      right  -  hand 

threads      and      eight     gears      when  

chasing  left-hand  threads.  The  lead- 
screw  is  not  splined.  Feeds  are 
transmitted  to  the  apron  by  the 
regular  feed-rod  and  the  automatic 
stop  operates  in  either  direction. 
The  reverse  mechanism  which  is 
controlled  at  the  apron  operates 
both  the  lead-screw  and  feed-rod 
and  is  actuated  by  means  of  spur 
gears  at  the  rear  of  the  headstock. 
Particular  care  is  taken  in  cutting 
the  lead-screw  and  its  accuracy  is 
guaranteed. 

The  other  features  of  the  lathe 
may  be  briefly  referred  to  as  follows: 
It  is  equipped  with  a  five-step  cone 
pulley,  single  back  gears,  compound 
and  steadyrests,  large  and  small  face- 
plates and  a  double  friction  counter- 
shaft with  self-oiling  bearings.  The 
spindle  is  made  of  60-point  carbon 
steel,    and   lumen   bearing   metal    or 

phosphor-bronze  is  used  for  the  jour-  ^'&'   ^ 

nal  linings.  The  spindle  journals  are  adjustable  and  ring 
oiled,  the  thrust  being  taken  on  the  rear  housing  by  means  of 
cast-iron  and  hardened  steel  collars.  The  apron  is  of  the 
double  plate  type,  providing  support  at  both  the  front  and 
back  of  all  shafts.  Longitudinal  and  cross  feeds  are  en- 
gaged by  means  of  frictions  and  no  tumbler  gears  are  used. 


bearings  are  bushed  with  gun  metal  and  provided  with 
means  of  compensating  for  wear.  The  driving  cone  is  of 
large  diameter  and  designed  to  carry  a  wide  belt;  either 
single  or  double  back  gears,  and  a  three,  four  or  five  step 
cone  pulley  may  be  used.  The  tailstock  is  of  the  off- 
set type,  which  allows  the  compound  rest  to  be  placed  parallel 
with  the  bed;  and  the  tailstock  may  be  set  over  for  turning 
tapers. 


Rahn-Larmon    16-inch    Lathe    with    Quick    Change    Gear 

The  carriage  is  gibbed  to  the  bed  at  both  the  front  and 
back  and  is  provided  with  a  broad  bearing  for  the  compound 
rest.  It  has  a  long  continuous  bearing  on  the  bed  and  can 
be  firmly  locked  in  place.  The  compound  rest  is  provided 
with  taper  gibs  for  taking  up  wear,  and  the  swivel  section 
is   so   constructed   that   a   long  bearing   for   the   tool    rest   is 
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provided.  The  apron  is  of  simple  design  and  all  feeds  arc 
conveniently  controlled.  The  machine  shown  in  Fig.  1  is 
equipped  with  a  quiclt-change  Rear,  and  a  bettor  illustration 
of  the  change  gear  is  shown  in  Fig.  2.  The  quick-change 
screw  cutting  and  feed  mechanism  is  of  very  simple  and 
substantial  construction.  Thirty  changes  of  feed  arc  ob- 
tained  by   shifting   only    two    lovers   and    these   changes   can 


Fig.    2.     Quick   Change   Gear   Unit    for    Rahn-Larmon   Lathe 

be  made  instantly  while  the  lathe  is  running.  The  gears  are 
steel,  the  shafts  are  accurately  ground  and  all  bearings  are 
bronze  bushed.  The  gearing  at  the  end  of  the  headstocli  is 
so  arranged  that  metric  or  special  feeds  can  bo  cut  by  the 
substitution  of  the  proper  gears.  Screw  chasing  dials  are 
provided  which  obviate  the  necessity  of  reversing  the  spindle 
when  chasing  threads. 

The  regular  equipment  of  the  lathe  includes  a  counter- 
shaft, steadyrest,  follow-rest,  large  and  small  faceplates, 
wrenches  and  a  screw  cutting  dial.  A  taper  attachment,  a 
turret  for  the  carriage,  a  turret  for  the  bed,  cabinet  legs, 
chucks,  chuck  plates  and  special  tool  rests  can  also  be  ob- 
tained. In  addition  to  the  form  show'n  in  Fig.  1,  the  lathe 
is  also  built  witliout  the  quick-change  gear  device. 


PLANK  UNIVERSAL  JOINT 

A  universal  joint  of  simple  but  strong  construction  is  a 
recent  product  of  the  Plank  Flexible  Shaft  Machine  Co.,  234 
Ionia  St.,  N.  W.,  Grand  Rapids,  Mich.    This  universal  joint  is 


Plank    Universal    Joint    and    Details    of    the    Yoke    and    Center 

composed  of  three  parts — two  yokes  and  the  center.  It  inter- 
locks and  disengages  at  45  degrees  and  can  be  disconnected 
at  two  points.  The  bearing  surface  is  said  to  be  from  300 
to  400  per  cent  greater  than  that  of  any  other  universal 
joint  now  on  the  market  and  the  use  of  screws,  pins  or  rivets 
is  eliminated. 

The  center  block,  as  shown  in  the  accompanying  illustra- 
tion, consists  of  one  piece  of  chrome-nickel  steel,  drop-forged 
and  machined  to  accurate  dimensions  and  then  heat-treated 
and  polished.  The  yokes  are  made  of  high-carbon  steel  and 
they  are  also  drop-forged  before  machining.  The  simplicity 
and  rigidity  of  the  construction  of  this  universal  joint  make 
it  particularly  well  adapted  for  use  on  automobile  propeller 
shafts,  multiple  spindle  drilling  machines  and  a  variety  of 
other  uses  where  a  universal  joint  is  required  to  transmit 
motion  under  severe  conditions  of  service. 


BRISTOL   PNEUMATIC  RECORDING 
TACHOMETER 

In  many  linis  oi  industrial  work  it  is  df-slrable  to  keep 
machinery  running  at  a  specified  rale  of  rotation,  and  in 
other  cases  it  may  be  necessary  for  stops  to  be  made  peri- 
odically. Recording  tachometers  are  used  to  furnish  the 
superintendent  or  manager  of  the  plant  with  information 
concerning  the  way  in  which  the  machines  havi;  bef-n  oper- 
ated. A  case  In  point  is  the  blowing  engines  which  supply 
the  draft  to  blast  furnaces;  these  engines  are  driven  at  a  pre- 
determined  number  of  revolutions  per  minute,  but  they  are 


Fig.    1.     The    Bristol    Pneumatic    Recording    Tachometer 

usually   slowed   up   once   every    twenty-four   hours   when    the 
casting  is  done. 

The  Bristol  Co.,  Waterbury,  Conn.,  is  now  manufacturing 
the  pneumatic  type  of  recording  tachometer  illustrated  In 
Fig.  1,  which  has  been  developed  to  afford  a  means  of  keep- 


ing a  record  of  the  rotative  speed  at  which  machines  are 
operated,  as  outlined  in  the  preceding  paragraph.  These 
tachometers  are  used  extensively  in  connection  with  blast 
furnace  blowing  engines,  for  recording  the  speed  of  paper 
machines,  and  for  similar  purposes.     In  many  cases  it  is  not 
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roiivciiiiiit  to  liavo  a  si'ir-idnlaiiKil  ncordiiiK  taclioiiicti'r 
locatod  near  the  rt'VolvliiK  sliaft,  and  one  of  tlie  Important 
fcatnri's  of  tlio  now  liristol  instrument  Is  that  the  (lexiblo 
connoctinK  tube  may  be  twonty-llve  feet  In  length  or  longer, 
thus  alUiwiiig  plenty  of  room  between  the  revolving 
nieehanisin  and  the  recofding  Instrunieiit.  The  recorder  nniy 
be  mounted  in  any  eonvenient  po.sition,  as,  lor  inslance,  on 
a  switchboard  or  the  wall  of  the  engine  room.  The  pneumatic 
principle  of  operat.on  depends  on  the  centrifugal  action  of  air 
in  a  revolving  tube  which  is  connected  to  the  recording  in- 
strument through  an  oil  sealed  ilexible  connecting  tube. 
Kig.  2  illustrates  the  construction  of  tlic  revolving  mechanism 
and  shows  how  the  tachometer  operates,  in  this  diagram  .1 
is  the  base  which  supports  a  bearing  on  its  upper  surface  for 
the  hollow  shaft  li.  This  shaft  is  rotated  from  the  member 
whose  angular  speed  is  to  be  measured  by  means  of  the  pul- 
ley C  and  bevel  gears  as  shown  in  the  illustration.  In  prac- 
tice, it  is  generally  found  more  convenient  to  drive  the 
tachometer  by  means  of  a  special  form  of  sprocket  and  eliain 
in  place  of  the  pulley  C  and  a  belt  run- 
ning over  it  to  the  shaft  whose  revolu- 
tions are  to  be  counted. 

At  the  lower  end  of  the  hollow  shaft 
B  there  is  a  horizontal  tube  D  which  is 
open  at  the  ends;  the  tube  D  connects 
with  the  recording  instrument  through 
the  hollow  shaft  B  and  the  flexiblQ 
tube  E.  The  upper  end  of  the  shaft  B 
is  surrounded  by  a  casing  F ;  this  cas- 
ing is  partially  filled  with  oil,  and  the 
free  end  of  a  second  casing  G  dips  into 
it.  The  casing  G  remains  stationary 
and  the  flexible  tube  E  leading  to  the 
recording  instrument  is  connected  with 
it.  The  recording  instrument  is  a 
special     low     range     Bristol     recording 

vacuum  gage.  When  the  tube  D  revolves  in  the  casing  A, 
the  action  of  centrifugal  force  tends  to  throw  the  air  out 
of  the  ends  of  the  tube  D,  thus  creating  a  vacuum  which 
actuates    the   gage.     As    the    magnitude    of    centrifugal    force 


Is  a  recent  product  of  tlu!  Dctrick  &  Ilarvey  Machine  (;o., 
Itallimorc,  Mil.  The  general  design  follows  the  lines  of  a 
horizontal  boring  and  drilling  machine  of  the  traversing 
column  type  having  a  fixed  work  table,  a  column  traversing 
liorizontally  on  the  runway  and  a  saddle  traveling  vertically 
on  the  column. 

The   spindle   of    the    niuchine    is    made    of   liammcrod    high- 


Fig. 


Tig,    2.     Detrick    &    Harvey    DriUing   Machine    showing     Table.   Spindle,    etc. 

is  dependent  upon  the  rate  of  rotation,  it  will  be  evident  that      auxiliary 
the  gage  can  be  graduated  to  show  the  number  of  revolutions 
per  minute. 


Operating    Side    of   the    Detrick    &    Harvey    Horizontal  Drilling  Machine 

carbon  steel  with  a  tapered  front  bearing  7%  inches  in 
diameter,  the  bearing  being  bushed  with  phosphor-bronze 
and  provided  with  means  for  compensating  for  wear.  The 
thrust  is  taken  by  a  dust-proof  roller  thrust  bearing  and  the 
spindle  has  a  standard  taper  socket.  The  main  body  of  the 
spindle  is  4  inches  in  diameter.  Power  is  provided  by  a  4 
to  1  variable-speed,  20-horsepower  motor  which  is  mounted 
at  the  top  of  the  column.  All  driving  gears  are  of  cast 
steel  or  manganese  bronze  and  the  pinions  are  of  high- 
carbon  steel.  The  range  of  spindle  speeds  is  from  60  to  240 
revolutions  per  minute  and  no  belts  or  chains  are  used  in 
driving  the  spindle  or  feed  mechanism.  The  power  feed  is 
driven  from  the  spindle  sleeve  gear;  and  the  feed  mechanism 
is  equipped  with  all-steel  gears  and  clutches,  with  a  steel 
pinion  engaging  a  rack  cut  from  solid  steel  on  the  feed  quill. 
Four  changes  of  feed  ranging  from  0.004  to 
0.090  inch  per  revolution  are  provided. 

The  vertical  movement  of  the  saddle  and 
the  horizontal  movement  of  the  column  are 
obtained  through  liandwheels  conveniently 
located  within  reach  of  the  operating  plat- 
form. The  column  is  mounted  on  rollers  to 
reduce  friction  on  the  runway  to  a  minimum. 
Both  the  saddle  and  column  may  be  easily 
changed  to  any  required  position  and  have 
gibs  for  taking  up  wear.  The  controller  for 
the  motor  is  also  mounted  on  the  operating 
platform,  thus  providing  complete  control  of 
the  machine  from  a  single  position.  An  oil 
jet  is  provided  for  the  drill,  the  oil  being  de- 
livered by  a  rotary  pump  driven  by  a  small 
The  work  table  is  provided  with  a  channel 


DETRICK   &   HARVEY   HORIZONTAL 
DRILLING   MACHINE 

The  accompanying  illustrations   show   a  machine   designed 
for   heavy   drilling   operations   with    high-speed   drills,   which 


motor, 
around  all  four  sides,  by  means  of  which  the  oil  is  returned 
to  the  supply  tank  of  the  pump,  thus  eliminating  all  waste. 
The  high  table  provided  on  this  machine  enables  the  spindle 
to  be  brought  down  within  3  inches  of  its  surface;  the  vertical 
adjustment  of  the  head  on  the  column  is  12  inches  and  hori- 
zontal adjustment  of  the  column  on  the  bed  is  6  feet.  The 
machine  can  be  made  in  various  sizes  to  meet  the  require- 
ments of  individual  cases. 
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PRATT    &   WHITNEY   DIE-SINKING 
MACHINE 

The  duplex  dic-sinkiiiK  iiiacliiiii'  shown  in  KiK.  1  has  re- 
cently been  developed  by  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.,  to  supplement  its  smaller  sizes  of  die-sinking  ma- 
chines. The  present  machine  differs  from  the  smaller  sizes 
in  that  the  head  is  made  the  movable  member.  The  reason 
for  this  change  in  design  is  that  the  weight  of  the  dies  for 
which  this  machine  will  generally  be  used  is  so  great  that 
it  was  considered  inadvisable  to  adopt  a  construction  that 
would  make  it  necessary  to  elevate  the  table  and  work.  The 
machine  has  a  wide  range  and  is  of  unusually  heavy  con- 
struction. The  design  includes  several  new  features,  among 
which  may  be  mentioned  the  duplex  spindle  construction, 
the  method  of  feed  control  and  other  points  which  will  be 
referred   to   in   detail    in   subsequent   paragraphs.     These   fea- 


Fig.    1.     Pratt    &    Whitney    No.    4    Duplex    Dio-sinkingr   Machine 

tures  add  greatly  to  the  efficiency  of  the  machine  and  make 
it  particularly  well  adapted  for  finishing  largo  forging  dies 
in  an  economical  manner.  The  bearing  surface  on  the 
column,  on  which  the  head  is  mounted,  is  of  liberal  pro- 
portions, tapered  gib  adjustments  being  provided  to  compen- 
sate for  wear.  The  head  is  accurately  counterbalanced,  and 
is  raised  or  lowered  by  a  handwheel  .4,  which  is  connected 
with  the  elevating  screw  B  by  means  of  bevel  gears.  A  mi- 
crometer dial  enables  the  travel  to  be  accurately  controlled, 
and,  in  addition,  a  positive  vortical  stop  C  is  provided.  A 
powerful  binding  device  controlled  through  the  handle  D  per- 
mits the  head  to  be  clamped  at  any  desired  point. 

It  will  be  seen  that  the  machine  Is  provided  with  two 
spindles,  one  of  which  is  considerably  larger  than  the  other. 
The  value  of  this  construction  lies  in  the  fact  that  on  largo 
die  work  it  is  frequently  necessary  to  take  finishing  cuts 
with  cutters  of  small  diameter,  requiring  a  high  spindle 
speed.     It  was  found  tliat  a  spindle  of  sufTiciont  size  to  stand 


up  under  the  heavier  cuts  which  are  required  of  this  machine 
could  not  be  provided  with  a  sufBclent  range  of  Rpceds  to 
drive  small  cutters  satisfactorily.  Willi  the  two  spindles, 
speeds  ranging  from  44  to  640  revolutions  per  minute  are 
obtainable,  which  makes  the  machine  equally  efflcient  on  both 
light  and  heavy  cuts.  The  spindles  are  made  of  special  steel 
and  mounted  in  bronze  bushed  cylindrical  beartngs,  which 
have  conical  seats  In  the  heads  and  means  for  compensating 
for  wear.  Hoth  the  spindles  are  located  In  the  same  plane 
and  are  not  adjustable  vertically.  The  large  spindle  is  pro- 
vided with  a  tapered  hole  of  the  same  dimensions  as  that  of 
the  spindle  of  the  No.  3  dle-slnking  machine  built  by  the 
Pratt  &  Whitney  Co.,  and  the  small  spindle  corresponds  to 
the  spindle  of  the  No.  2  die-sinking  machine  of  this  com- 
pany's manufacture.  Both  spindles  are  provided  with  pull- 
back  rods  for  holding  the  cutters  securely  In  place.  A  sim- 
ple but  efTicicnt  spindle  locking  device  is  also  provided  for 
holding  the  spindles  stationary  while  tightening  the 
cutter  chucks.  Each  spindle  Is  provided  with  eight 
speeds  by  means  of  a  four-step  cone  pulley  and  a  two- 
speed  countershaft.  A  vertical  shaft  driven  from  the 
cone  by  means  of  bevel  gearing  transmits  the  power 
directly  to  the  larger  spindle  through  spur  gearing. 
The  small  spindle  is  driven  through  gearing  from  the 
large  spindle  and  the  drive  may  be  engaged  or  dis- 
engaged at  will. 

Both  the  saddle  and  table  are  of  unusually  heavy 
construction,  liberal  bearing  surfaces  being  provided, 
with  tapered  gibs  for  making  the  necessary  adjust- 
ments. Either  the  saddle  or  the  table  may  be  posi- 
tively clamped  at  any  point  by  means  of  binders  pro- 
vided for  this  purpose.  The  table  has  hand  transverse 
feed,  and  both  hand  and  power  longitudinal  feeds.  The 
transverse  feed  is  controlled  through  the  handwherl  A', 
the  hand  longitudinal  feed  through  the  handwheel  /■', 
and  the  power  longitudinal  feed  through  the  lever  <r. 
The  handwheels  on  the  front  of  the  machine  are  widely 
separated  with  a  view  of  enabling  the  operator  to  get 
near  to  the  work  when  necessary.  Micrometer  dials 
are  provided  to  enable  the  adjustments  to  be  accur- 
ately gaged.  The  power  feed  is  operative  In  either  di- 
rection, the  lever  G  being  pushed  In  or  pulled  out,  ac- 
cording to  the  direction,  in  which  the  table  is  to  travel. 
In  order  to  meet  the  diversified  reciuirements  of  the 
machine,  a  liberal  range  of  feeds  has  been  provided. 
The  feed  meclianism  is  contained  in  a  compact  unit  lo- 
cated at  the  right-hand  side  of  the  machine  and  is  so 
constructed  that  two  gear  ratios  are  obtainable  by 
means  of  sliding  gears  which  act  In  conjunction  with 
the  six-step  feed  cones  to  give  twelve  changes  of  feed. 
The  sliding  gears  are  operated  by  the  handle  H. 

The  travel  of  the  table  Is  controlled  by  means  of 
positive  stops,  this  method  being  preferable  to  the  or- 
dinary automatic  knock-outs,  due  to  the  fact  that  in 
sinking  forging  dies  the  operator  always  works  to  a 
line.  It  can  readily  be  seen  that  It  would  be  quite  im- 
possible to  provide  an  automatic  device  which  would 
be  sufBciently  accurate  for  this  purpose.  The  stops 
are  carried  on  the  side  of  the  table,  suitable  locat- 
ing places  being  provided  which  act  In  conjunction  with 
ordinary  binders  to  prevent  the  stops  from  slipping.  Further- 
more, micrometer  screws  are  provided  which  make  it  pos- 
sible to  obtain  very  delicate  adjustments.  Should  the  oper- 
ator neglect  to  disengage  the  feed,  the  stop  will  engage  the 
abutment  I  on  the  saddle,  thus  stopping  the  table.  The  fric- 
tion through  which  the  feed  is  controlled  will  slip  under 
these  conditions,  preventing  daniage  to  the  machine.  Or- 
dinarily, the  operator  would  disengage  the  feed  a  trifle  before 
the  cutter  reaches  the  line  on  the  work,  and  then  bring  the 
table  up  to  the  micrometer  stop  by  hand.  The  feed  friction 
referred  to  is  enclosed  In  a  case  J  and  Is  sufficiently  powerful 
to  provide  adequate  feed  under  all  working  conditions.  In 
addition  to  the  regular  feeds,  the  table  Is  provided  with  a 
quick  hand  return.  This  movement  Is  obtained  by  releasing 
the  lock-bolt  A'  and  rotating  the  feed-screw  by  means  of  a 
crank,  the  end  of  the  screw  being  squared  for  this  purpose. 
In    the    operation    of   the    regular    feeds,    the    screw    remains 
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Btatloiiar.v    and   tlii'   mit    rotates,   whli'li    iiiiikcs   It   possible   to 
obtain  n  very  riiplil  n-turii  by  rotating  the  screw. 

The  i)liiin  vise  which  forms  a  part  of  the  regular  etiulp- 
mont  of  this  iiuidiine  oxtoncis  pnicticnlly  the  full  length  of 
the  table.  The  top  of  the  vise  is  provided  with  suitable  locat- 
ing places  for  the  aeeouiiuodation  of  the  jaws;  and  tlie  vise  is 
pivoted  at  the  center,  allowing  it  to  be  swung  to  an  angle  of 
15  degrees  in  either  direction  from  the  center.  The  machine 
may  also  be  provided  with  a  circular  vise  which  is  mounted 
directly  upon  the  table.  The  rotary  hand  feed  is  transmitted 
through  a  worm  and  worm-wheel.  Pig.  2  shows  the  cherry- 
ing attachment  set  up  in  the  operating  position,  and  Pig.  3 
shows  a  larger  view.     It  will  be  seen   that  the  attachment  is 


Fig.  2.     Cherrying  Attachment  set  up  on  Pratt  &  Whitney 
Die-sinking     Machine 

clamped  to  the  under  side  of  the  head,  being  located  by  and 
driven  from  the  large  spindle.  It  may  be  swiveled  and  se- 
curely clamped  in  four  different  positions,  i.  e.,  the  hori- 
zontal spindle  can  be  located  in  the  most  desirable  position 
to  operate  upon  the  die  that  is  being  machined.  The  spindle 
of  the  attachment  is  provided  with  the  same  taper  as  the 
large  spindle  of  the  machine.  Chucks  for  straight  shank 
cutters  are  provided  for  use  on  this  machine.  These  chucks 
are  of  rugged  construction,  being  made  of  hardened  steel 
and  finished  by  grinding.  They  are  made  in  sizes  suitable 
for  use  in  either  the  large  or  the  small  spindle. 

The  machine  described  in  the  preceding  paragraphs  is 
known  as  the  No.  4  size,  and  its  capacity  is  as  follows:  size 
of  top  of  table,  18  by  72  inches;  longitudinal  travel,  30  inches; 


^AswiW/ 


Fig.    3.     Cherrying   Attachment   shown   in   Fig.   2 

transverse  travel,  16  inches;  maximum  distance  from  table 
to  spindle,  28  inches;  vertical  movement  of  head,  20  inches, 
and  maximum  opening  of  plain  vise,  521/2   inches. 


WATSON-STILLMAN   HYDRAULIC 
STRAIGHTENING-  PRESS 

The  Watson-Stillman  Co.,  192  Pulton  St.,  New  York  City, 
has  recently  added  to  its  line  the  hydraulic  straightening 
press    shown    in    the    accompanying    illustrations.      This    ma- 


cliine  lias  a  capacity  of  325  tons,  w^hlch  is  sufficient  for 
straightening  steel  shafts  up  to  10  inches  in  diameter;  and 
the  only  limit  to  the  length  of  the  shaft  is  the  extent  of  the 
foundations  provided,     liy  referring  to  Pig.  1,  it  will  be  seen 


Fig.    1. 


Watson-Stillman   Hydraulic    Straightening 
Press  in   Operation 


that  the  press  is  a  motor-driven  self-contained  unit  requiring 
no  outside  air  or  hydraulic  system.  There  are  three  inde- 
pendent parts  to  the  equipment — the  headstock,  which  is 
stationary,  and  the  press  and  tailstock,  which  are  mounted 
on    rollers   to   permit   of   their   adjustment   for   straightening 


Fig.    2.     Front    View    of    the    Watson-Stillman    Press 

shafts  of  various  lengths.  The  bed  rails  are  set  flush  with  the 
floor  so  that  when  the  movable  parts  are  not  in  use,  they  can 
be  rolled  to  one  side,  leaving  the  floor  clear  of  obstructions. 
The  head  and  tailstock  are  similar  to  those  of  a  lathe  except 
that  the  centers  are  hinged  to  follow  the  movement  of  the 
ends  of  the  shaft  while  the  shaft  is  bending. 

The  shaft  is  rotated  from  the  headstock  and  the  high 
point  noted.  The  press  is  then  moved  to  that  point  and  the 
bending  blocks  adjusted.  The  ram  has  a  maximum  movement 
of  2  inches,  and  a  square  thread  adjusting  screw  is  mounted 
concentrically  in  it,  as  shown  in  Pig.  2.  This  provides  for 
making    adjustment    for    the    different    diameters    of    shafts 
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straightened  in  the  machine,  and  also  enables  the  operator 
to  predetermine  the  flexure  desired.  In  this  way,  all  danger 
of  over-bending  is  eliminated.  The  entire  hydraulic  power 
plant,  including  a  five-horsepower  motor,  pump,  reservoir, 
etc.,  is  mounted  on  the  top  of  the  platen  of  the  press.  The 
floor  space  required  is  3  feet  6  Inches  wide  by  the  length  of 
the  shaft  to  be  straightened  plus  si.\  feet.  The  total  weight 
of  the  press  is  19,300  pounds. 


NILES  BORING  AND   TURNING   MILLS 

The  accompanying  illustration  shows  the  53-inch  size  of 
a  line  of  boring  and  turning  mills  which  has  recently  been 
placed  upon  the  market  by  the  Niles-Bement-Pond  Co.,  Ill 
liroadway,  New  York  City.  In  the  design  of  these  machines, 
particular  care  has  been  paid  to  the  development  of  features 
which  add  to  the  convenience  of  operation,  thus  increasing 
the  output  of  the  machine  and  operator.  The  levers 
for  all  changes  of  feed  and  reversal,  rapid  power  tra- 
verse or  hand  adjustment  of  the  saddles  and  bars, 
cross-rail  adjustment  and  table  control  are  within 
easy  reach  of  the  operating  position.  One  lever  dis- 
engages the  feed,  engages  the  fine  and  coarse  feed 
and  operates  the  rapid  traverse  in  either  direction. 
Rapid  power  traverse  to  the  saddles  and  bars  in 
either  direction  is  provided  and  also  hand  adjust- 
ment of  the  saddles  and  bars  by  automatic  releasing 
ratchets  located  at  the  sides  of  the  saddles.  The  ma- 
chine is  entirely  self-contained,  no  part  extending  be- 
low the  floor  line  and  no  special  foundation  being  re- 
(luired. 

The  housings  are  of  the  box  girder  form  with  broad 
faces  which  have  no  openings  in  the  front  of  them. 
The  cross-rail  elevating  screws  are  located  between 
the  housings.  The  table  is  strongly  ribbed  and  sup- 
ported by  an  annular  bearing  which  is  kept  flooded 
with  oil.  The  table  is  driven  by  a  coarse  pitch  bevel 
gear,  which  is  accurately  cut  and  of  wide  face.  The 
surface  of  the  table  has  two  pairs  of  parallel  and 
eight  radial  T-slots.  The  table  is  maintained  in 
strict  alignment  by  an  upper  and  lower  bearing.  The 
upper  bearing  is  bored  from  the  solid  bed  and  fitted 
with  an  adjustable  taper  bushing  to  compensate  for 
wear.  The  lower  bearing  is  bronze  bushed  and  there 
is  an  adjustable  threaded  collar  on  the  end  of  the 
spindle  to  prevent  lifting. 

The  cross-rail  is  of  the  three-track  type.  It  has  a 
narrow  guide  at  the  bottom  with  the  saddle  travers- 
ing screw  located  between  the  guiding  surfaces.  The 
cross-rail  is  of  the  box  girder  form  and  made  of  ex- 
ceptional depth  to  enable  it  to  resist  the  strains  re- 
sulting from  heavy  cutting.  It  may  be  readily 
clamped  to  the  housings  in  any  desired  position,  and 
power  adjustment  is  provided.  The  saddles  have 
wide  bearings  on  the  cross-rail,  which  are  accurately 
scraped  and  provided  with  tapered  gibs  to  compen- 
sate for  wear.  A  clamping  bolt  provides  for  clamp- 
ing each  saddle  while  the  bar  is  feeding.  The  bars 
are  octagon  shaped  steel  forgings  which  arc  scraped 
to  a  bearing  on  four  sides.  Eight  changes  of  posi- 
tive feed  are  available;  the  feeds  arc  reversible  and  inde- 
pendent for  each  head,  both  in  amount  and  direction.  The 
tool-holders  are  steel  forgings  provided  with  means  for 
readily  clamping  the  tools  for  boring,  turning  and  facing 
operations.  The  tool-holders  have  straight  shanks  and  are 
readily  removed  to  provide  for  the  insertion  of  special  boring 
bars.  Counterweights  for  each  bar  are  attached  to  the  same 
chain,  but  act  independently  of  each  other,  and  will  not  pull 
the  swings  over  nor  interfere  with  the  movement  of  the 
saddles.  The  counterweight  chain  is  placed  at  the  rear  of 
the  bars  to  prevent  interference  with  an  overheaa  crane 
when  moving  work  on  or  oft  the  table  of  the  machine. 
Safety  friction  clutches  located  on  the  vertical  spline  shafts 
insure  against  accidents  in  case  the  heads  or  bars  meet 
with  an  obstruction  while  feeding  or  traversing. 

Where   direct  current  motor   drive   is   employed,  a   four   to 
one   variable   speed    motor   carried   on    the    plate   located   be- 


tween the  housings  at  the  rear  of  the  machine  is  employed. 
Power  is  transmitted  through  a  double  run  of  clutch  gears 
giving  two  mechanical  changes  of  speed,  which.  In  connec- 
tion with  the  sixteen  or  more  speeds  In  the  controller,  af- 
fords thirty-two  or  more  speeds  to  the  table.  The  motor  la 
fitted  with  a  push  button  control  and  a  dynamic  brake  for 
the  table.  An  auxiliary  motor  located  on  the  top  brace  of 
the  mill  is  furnished  for  elevating  the  cross-rail  and  operat- 
ing the  rapid  power  traverse  for  the  bars  and  saddles.  Belt 
drive  through  a  single  pulley  or  alternating  current  motor 
drive  from  a  constant  speed  motor  may  also  be  employed. 
In  this  case,  the  drive  is  through  a  speed-box  and  back 
gear  located  at  the  rear  of  the  mill,  twelve  changes  of  speed 
being  provided.  The  speed-box  is  fitted  with  a  hand  oper- 
ated friction  clutch  for  starting  or  stopping  the  table,  and  a 
brake  is  provided  that  is  controlled  by  the  same  hand  lever 
which   operates  the  clutch.     Holt   driven   machines  are  built 


Fifty-three-inch    Niles    Boring    and    Turning    HiU 

on  the  convertible  plan  and  may  be  readily  changed  over  for 
motor  drive,  if  so  required.  This  line  of  boring  and  turning 
mills  is  made  in  four  sizes  which  have  actual  swings  of  44»,i, 
54,  63  and  741^  inches. 

KELSEY  DRAFTING  TABLE 
A  great  deal  of  attention  is  now  being  paid  to  the  de- 
velopment of  convenient  methods  of  controlling  machinery 
and  other  factory  equipments,  so  as  to  reduce  the  effort  re- 
quired of  the  operator  and  increase  his  eflSciency.  In  the 
case  of  the  draftsman,  improved  methods  of  control  of  this 
kind  are  particularly  valuable,  as  the  reduction  of  fatigue 
means  that  he  is  at  his  best  both  mentally  and  physically, 
which  is  particularly  important  in  striving  for  the  best  re- 
sults in  drafting.  The  Kelsey  drafting  table  illustrated  in 
this    connection    is    equipped    with    a   special    form    of    ruling 
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use  iliaii  llic  ri'Kular  I'driii 
1111(1   liicrciislriK  till!  (Iriifls- 


*>(Ik<',  wlili-li  is  iiiorc  coiiviMili'iit  l( 
of  T-s(iiiari',  lliiis  rrdiulnn  liillmK 
man's  offlclcncy. 

The  (IosIk"  "f  tlic  ImIiIc  may  lio  l)ri(>(ly  dcscribod  as  fol- 
lows: a  (IrawinK-lHianl  Imldcr,  coiisistliiK  of  two  castings 
niounti'd  on  a  rorkor  shaft,  has  tlio  drawing-hoard  clamped 
between  wooden  front  and  back  piec{>s  by  means  of  tlnimb- 
screws.  The  rulinK  edge  or  blade  works  lndepend(>iitly  of 
the  edges  of  the  board,  and  llu-  way  in  which  it  is  support(Hl 


Kelsey   Drafting   Table    with    Blade   in    Operating    Position 

allows  the  draftsman  to  ^vork  with  greater  ease  and  rapidity 
than  he  could  with  an  ordinary  T-square.  The  blade  is  car- 
ried by  a  pivoted  support  which  is  almost  counterbalanced 
by  springs  at  either  end  of  the  table,  the  slight  excess  of 
weight  being  carried  by  a  finger  bar  secured  to  the  blade. 
The  support  is  hung  from  a  rocker  shaft  and  so  adjusted 
that   a   slight    lift   raises    the    blade   a   considerable    distance 


Kelsey    Table 


from    the    Paper 


above  the  drawing-board,  where  it  is  held  stationary  until  it 
is  again  wanted.  This  feature  is  particularly  convenient 
when  applying  tracing  cloth  or  changing  drawings  on  the 
board.  As  the  blade  is  practically  balanced  and  can  be 
moved  into  any  desired  position  over  the  board  by  means  of 
the  finger  bar,  the  convenience  of  the  arrangement  will  be 
apparent.     This  device  can  be  supplied  as  an  attachment  for 


use   on   any    subslaiitial    tal)l(',    in    wlilcli   case   the   support   for 
the  l)Iad(!  is  mounted  above  the  table. 

The  illustrations  show  the  draftsman's  universal  sijuaro 
and  protractor,  which  Is  a  product  of  the  same  maker,  in 
place  on  the  table.  This  Instrument  affords  a  particularly 
efllclent  means  of  drawing  horizontal,  vertical  and  angular 
lines.  The  Instrument  is  made  In  various  sizes.  It  will  also 
he  seen  that  a  cabinet  is  attached  to  the  table.  This  cabinet 
has  a  draw^er  7V{>  by  13  by  1%  inch  in  size,  a  pocket  8  by 
12  by  3  inches  in  size  and  a  pigcnm  hole  for  holding  rolled 
up  tracings,  which  is  8  by  4  by  27 V^  inches  in  size.  An  up- 
right for  holding  a  light  is  also  shown  in  the  illustration. 
This  drawing-board  is  a  recent  product  of  1).  J.  Kelsey,  77 
Livingston   St.,   New   Haven,  ("nnn. 


WEBSTER  &  PERKS  FLOOR  TYPE  GRINDER 

The  floor  type  grinder  illustrated  herewith  is  a  recent 
product  of  the  Webster  &  Perks  Tool  Co.,  Springfield,  Ohio. 
The  machine  is  driven  by  a  five-horsepower  alternating-cur- 
rent motor  which  is  adapted  for  use  on  a  sixty-cycle  circuit 
and  runs  at  1150  revolutions  per  minute.  The  rotor  is  wound 
on  a  hollow  steel  shaft  mounted  in  ball  bearings,  and  the 
arbor  of  the  machine  passes  through  this  hollow  shaft,  from 
which  it  is  driven  by  a  pair  of  dovetail  steel  keys.     As  the 


Webster     &     Perks    Motor-driven     Floor-type     Grinder 

arbor  is  of  smaller  diameter  than  the  hole  in  the  rotor  shaft, 
any  ordinary  deflection  of  the  arbor  cannot  throw  the  rotor 
out  of  alignment  and  cause  it  to  strike  the  fields.  The  arbor 
may  be  removed  from  the  machine  without  in  any  way  dis- 
turbing the  motor.  The  arbor  bearings  are  independent  of 
the  rotor  bearings,  being  babbitted  and  provided  with  the 
self-oiling  feature  applied  in  the  bearings  of  other  machines 
of  this  company's  manufacture. 

The  principal  dimensions  of  this  grinder  are  as  follows: 
capacity  for  handling  wheels,  16  or  18  inches  in  diameter  by 
3  inches  face  width;  height  from  floor  to  center  of  arbor,  33 
inches;  size  of  base,  22  by  38  inches;  and  net  weight  of  ma- 
chine with  motor,  1550  pounds.  The  machine  is  shown 
equipped  with  the  exhaust  type  of  wheel-guards  which  may 
be  removed  if  necessary. 


WOOD   STOCK  CONTROL   CHUCK 

The  Wood  Turret  Machine  Co.,  Brazil,  Ind.,  is  now  equip- 
ping all  its  tilted  turret  screw  machines  and  turret  lathes 
with  a  new  chuck;  a  machine  equipped  in  this  manner  is 
illustrated  in  Fig.  1,  and  Fig.  2  shows  a  cross-sectional  view 
of  one  of  the  chucks,  from  which  the  construction  will  be  bet- 
ter understood.     Referring  to  this  illustration,  it  will  be  seen 
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that  three  grooves  .1  are  provided  to  keep  the  eiittiiig  com- 
pound from  workiiiK  into  tlie  spindle  bearings.  Tiic  holes 
]i  are  provided  to  reeeive  a  spanner  used  in  adjusting  the 
chuck;  V  is  the  collet  master  or  collet  closing  ring,  and  D 
is  the  collet.  The  spindle  is  recessed  at  the  end  to  receive 
the  collet  closing  ring  C,  this  recess  being  ground  to  size  by 
the  use  of  a  special  fixture  which  is  employed  after  the 
spindle  is  assembled  in  the  bearings.  This  insures  a  more 
perfect  and  concentric  bearing  for  the  ring  than  could  other- 
wise be  obtained.  The  ring  is  hardened  and  ground  both 
internally  and  externally,  the  internal  opening  being  tapered 
to  lit  the  nose  of  the  collet. 


Fig.    1.      Ma 


:hine  equipped  with  the  Wood  Improved 
Stock  Control  Chuck 


In  the  old  form  of  chuck  in  which  the  holder  is  screwed 
onto  the  spindle,  the  rear  face  of  the  chuck  is  so  far  re- 
moved from  the  point  where  the  work  is  held  that  any 
slight  variation  between  the  chuck  and  spindle  causes  the 
work  to  be  thrown  materially  off  center.  The  necessity  of 
frequently  detaching  the  chuck  from  the  threaded  spindle 
causes  the  thread  to  become  worn,  with  the  result  that  lost 
motion  develops  between  the  chuck  and  spindle  w-hich  causes 
a  corresponding  inaccuracy  in  the  work.  Furthermore,  it 
was  necessary  to  heat-treat  a  chuck  of  this  style  which  re- 
sulted in  distortion  of  the  thread  with  a  corresponding  In- 
accuracy In  the  alignment  of  the  work  held  in  the  chuck. 

These  objectionable  features  are  entirely  eliminated  in  the 
new  Wood  stock  control  chuck  by  simply  mounting  the  collet 

in  the  spindle  and 
centering  it  by 
means  of  the  col- 
let master  C,  which 
is  hardened  and 
then  accurately 
ground.  The  mas- 
ter, in  turn,  is  con- 
trolled by  the  hood 
on  the  end  of  the 
spindle,  the  hood 
keeping  it  from 
being  pushed  for- 
ward. With  this 
construction  the 
engagement  of  the 
hood  w  i  t  h  the 
spindle  may  be  out 
of  alignment   with- 


Fig.    2.     Cross-sectional    View    of   the    Chuck 


out  in  any  way  affecting  the  alignment  of  the  collet  master 
and  the  collet.  The  collet  master  remains  stationary  when 
the  chuck  is  in  operation  in  chucking  or  unchucking  the 
work.    All  wearing  parts  are  hardened  and  ground. 

AURORA  HIGH-SPEED   DRILL 

The  high-speed  drill  equipped  with  both  hand  and  power 
feed,  an  adjustment  of  14  inches  for  the  slide,  14  inches 
travel  for  the  head  and  14  inches  adjustment  for  the  table 
has  recently  been  brought  out  by  the  Aurora  Tool  Works, 
Aurora,  Ind.  A  number  of  these  drills  were  built  for 
use  in  the  plant  of  the  Fort  Wayne  Electric  Works  of  the 
General  Electric  Co.,  according  to  specifications  furnished  by 
the  mechanical  superintendent.  The  machines  are  designed 
for  heavy  work  in  driving  multiple  spindle  drill  heads  of 
the  Langelier  and  similar  types  in  which  as  many  as  eight 
%-inch  drills  are  working  simultaneously. 


The  drive  is  provided  by  a  direct  current  Fort  Wayne 
motor  mounted  on  a  bracket  on  the  base  of  the  machine. 
The  illustration  shows  the  bracket  provided  for  this  purpose, 
but  it  will  be  seen  that  the  motor  is  not  In  place  on  the 
machine.  For  the  particular  chL-s  of  work  for  which  these 
drills  were  built,  a  constant-speed  motor  Is  used,  driving  the 
spindles  at  1800  revolutions  per  minute.  If  a  range  of  speeds 
was  required,  however,  a  variable-speed  motor  could  be  em- 
ployed or  the  motor  bracket  could  be  replaced  by  a  bracket 
supporting  a  cone  pulley.  Three  changes  of  feed  are  secured 
tliroiigh    the    feed    cone    pulleys   at    the    top   of    the    machine. 


Aurora    Ball    Bearing    High-speed    Drill 

the  available  feeds  being  0.0035,  0.007  and  0.010  inch  per 
revolution.  The  pulleys  are  mounted  in  ball  bearings  and 
the  spindle  is  equipped  with  a  ball  thrust  bearing,  which  re- 
duces friction  losses  to  a  minimum. 

G.  E.  CONTINUOUS  CURRENT  GENERATORS 

A  new  line  of  engine  type,  commutating  pole,  continuous 
current  generators  has  been  recently  placed  on  the  market 
by  the  General  Electric  Co.,  Schenectady,  N.  Y.  These  ma- 
chines embody  all  the  advanced  refinements  In  the  electrical 
and  mechanical  design  of  this  class  of  apparatus,  which  en- 
ables them  to  meet  the  most  exacting  service  requirements 
modern  applications  demand.  The  generators  are  offered 
in  the  usual  complete  line  of  standard  sizes  ranging  from  25 
K.W.  to  400  K.W..  inclusive.  They  are  manufactured  in 
both  the  two-wire,  designated  Form  LD,  and  three-wire, 
known  as  Form  LDS.  types,  with  either  shunt  or  compound 
field  windings  and  with  armatures  wound  to  deliver  the  rated 
kilowatt  output  at  any  voltage  from  115  to  125  volts  or  230 
to  250  volts.  Larger  sizes  of  both  types  and  wound  for  250 
volts  only  are  built  on  specification. 

The  speeds  of  these  generators  are  In  conformity  with 
modern  engine  practice,  and  were  selected  after  a  careful 
consideration  of  the  recommendations  and  requirements  of 
leading   engine    builders.      Compound    wound    machines   auto- 
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imilUuU.v  t()iiii>''"f*;ili"K  li>r  liiic  ilroi)  in  llu'  ilislribulion  Kys- 
toin  lire  built  lor  any  (Icsirod  dcgroo  of  c-onipouiidliiK  Iroiii 
iio-loiul  to  I'ull-lDiul.  alllioiiKh  4  to  ')  per  ciMit  is  usually  sul- 
liriont  lor  avoraBo  I'oiKiitious.  and  standard  Held  uiiidiiiKs 
provide  lor  this  anu)\nil.  'I'lie  Iraiiic  is  dcsinMcd  lor  in- 
stalling on  tlio  online  lird  plalc  or  niasoiii'v  loundations,  and 
the  arniaturc  is  bored  lor  luountiuK  on  tlie  engine  shaft. 
The  utilization  of  coniniutating  poles  in  these  generators  is 
one  or  the  distinctive  features  of  the  new  design,  and  permits 
operation  over  an  extremely  wide  range  of  load  and  voltage 
with  a  fixed  brush  position  and  sparkless  commutation.  The 
coniniutating  winding  produces  a  magnetic  field  flowing  in 
a  direction  that  assists  the  reversal  of  current  in  the  coil 
undergoing  commutation,  and  is  also  directly  opposed  to  the 
lield  generated  by  armature  reaction  tending  to  retard  the 
reversal  of  current  in  this  coil. 

The  coniniutating  field  thus  completely  nullifies  the  dis- 
tortive  effect  of  armature  reaction  on  the  main  field  flux  in 
the  coniniutating  zone,  and  generates  an  electromotive  force 
that  helps  the  brush  to  commutate  the  current  without 
sparking  and  with  a  consequent  increased  life  of  the  com- 
mutator and  brushes.  Inasmuch  as  the  commutating  wind- 
ings are  directly  in  series  witli  the  armature,  their  strength 
varies  directly  with  the  armature  current  and  provides  the 
correct  rectifying  effect  for  proper  reversal  of  current  in  the 


/^^C'Vy'^^^^ 


Fig.    1.     Two-wire  Form  LD  Engine  Type  Generator 
of  35  K.   W.   Capacity 

coils  at  all  loads.  Hence  it  is  unnecessary  to  sliift  the 
brushes  as  the  load  changes.  A  new  and  very  important  fea- 
ture of  this  line  of  generators  is  the  development  of  the 
three-wire  macliines  with  a  special  type  of  revolving  com- 
pensator. The  advantages  of  the  three-wire  system  for  the 
distribution  of  electrical  energy  at  low  voltages  are  well 
understood.  Tlie  principal  advantage  is  the  fact  that  a 
125/250  volt  three-wire  system  requires  about  one-third  the 
amount  of  copper  in  the  distribution  system  required  by  a 
125-volt  two-wire  system.  Thus  the  adoption  of  the  three- 
wire  system  for  a  combined  lighting  and  power  load  saves 
about  two-thirds  the  investment  in  copper. 

The  adoption  of  the  revolving  compensator  with  one  col- 
lector ring  for  obtaining  tlie  neutral  connection  with  three- 
wire  operation  is  somewhat  of  a  radical  departure  from  pre- 
vious designs.  This  design  supersedes  tlie  familiar  separate 
stationary  compensator  and  two  collector  ring  arrangement. 
The  revolving  compensator  consists  of  a  circular  magnetic 
core  upon  which  are  mounted  suitable  exciting  coils,  the  core 
with  its  coils  being  assembled  on  a  cast  bracket  bolted  di- 
rectly to  the  back  end  of  the  armature  spider.  The  com- 
pensator fits  under  the  overhanging  end  windings  of  tlie 
armature,  projecting  but  a  short  distance  beyond  the  main 
winding,  and  requires  no  additional  allowance  in  floor  space. 
The  compensator  windings  are  connected  to  the  main  arma- 
ture   winding   at    proper   points,    and    the    neutral    connection 


is  taki'ii  llirougli  the  armature  spider  to  a  single  collector 
ring  mounted  on  the  outer  end  of  the  commutator  shell. 
Th<!  neutral  brushes  bearing  on  this  ring  are  supportiul  by  and 
insulated  from  tlie  main  brush-holder  studs.  The  simplicity 
of  this  design,  self  contained  with  the  armature,  eliniinat(!S 
lloor  space  taken  by  the  stationary  compensator,  riKiuires 
fewer  collector  rings  and  brushes,  and  reduces  \\w.  number 
of  cable  leads  to  the  switchboard. 

Revolving  compensators   may   be   ai)plicd   and   connected    to 
standard     Voxm     LI)     Iwo-wire    arinaliires.       Aside     from     the 


Fig. 


Three-wire    Form    LDS    Engine    Type 
of    100    K.    W.    Capacity 


Generator 


armature  construction,  the  only  important  difference  be- 
tween a  two-wire  Form  LD  and  a  three-wire  Form  LDS 
generator  is  in  the  field  connections.  In  the  three-wire 
generator  the  series  and  commutating  fields  are  equally 
divided  between  tlie  two  sides  (positive  and  negative)  of  the 
armature,  insuring  exact  compounding  for  all  load  conditions 
whether  balanced  or  unbalanced.  Three-wire  generators  are 
designed  to  carry  on  unbalanced  current  of  25  per  cent  of  tlie 
rated  full  load  current  in  the  neutral.  Particular  attention 
has  been  given  to  the  ventilation  of  these  machines.  Arma- 
ture cores,  windings,  spiders  and  flanges,  commutator  shells 
and  all  field  coils  are  of  tlie  open  construction,  allowing  a 
free  circulation  of  air  through  and  around  all  component 
parts,  which  insures  low  temperatures,  good  efficiency  and 
durability  of  the  insulation.  The  magnet  frame  is  cast  steel 
split   horizontally   above   the   center  line,   so   that   the   gener- 


Figs.   3 

ator   can   be    taken   apart   for   cleaning,    inspection   or   repair 
witliout  removing  any  of  tlie  field  poles. 

The  main  poles  are  of  laminated  steel,  punched  to  suit  the 
finished  frame  and  held  in  place  by  bolts.  The  main  field  is 
constructed  with  the  series  coil  mounted  outside  the  shunt 
coil,  and  is  separated  a  sufficient  distance  to  permit  thor- 
ougli  ventilation  and  insure  easy  access  to  either  coil.  The 
shunt  coil  is  tliorouglily  insulated  on  a  sheet  metal  body  and 
is  supported  by  heavy  insulating  collars.  The  commutating 
poles  are  of  rolled  steel   held   in  place  by  bolts,  and  carry  a 
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holical  wiiuliiiK  of  edgewise-wound  copper  strip,  insuring  ef- 
fective radiation  of  heat.  Eitlier  the  main  or  conmuitating 
poles  with  their  coils  are  readily  removed  without  interfer- 
ing witli  tlie  magnet  frame  or  brush  rigging.  The  armature 
windings,  eitlier  multiple  or  scries  as  best  siuits  the  design, 
are  formed  from  bar  stock  in  colls  of  endless  type,  without 
joints  or  clips  on  the  back  end;  and  the  design  of  the  coil  is 
such  that  an  exceptionally  free  circulation  of  air  is  obtained 
around  and  through  the  end  windings.  An  improved  wrapped 
type  of  insulation  supersedes  the  trough  type  used  on 
previous  designs.  The  windings  are  held  in  the  slots  by 
hardwood  wedges  dovetailed  in  the  punchings,  and  on  the 
ends  by  binding  bands,  which  do  not,  however,  extend  over 
the  core.  The  end  connections  are  s.upported  by  flanges 
bolted  to  the  armature  spider.  Suitable  equalizer  connec- 
tions are  provided  on  all  multiple  wound  armatures  to  pre- 
vent any  difference  in  voltage  due  to  variation  in  the  air 
gap,  and  also  to  equalize  the  magnetic  pull  on  the  shaft. 

The  commutator  segments  are  made  of  liberal  depth,  from 
hard  drawn  copper,  insulated  from  the  shell  and  from  one 
another  by  mica  gaged  to  uniform  thickness  and  of  such 
hardness  as  to  wear  evenly  with  the  copper.  On  the  smaller 
sizes  the  back  clamping  rings  are  cast  integral  with  the 
commutator  shell,  the  outer  clamp  ring  being  a  separate 
casting.  On  the  larger  sizes  both  clamping  rings  are  separ- 
ate castings.  The  commutator  segments  are  of  suflScient 
length  to  permit  staggering  the  brushes,  w-hich  insures  even 
wear  of  the  entire  commutator  surface.  The  commutator  is 
supported  independently  of  the  shaft,  being  mounted  on  an 
extension  of  the  armature  spider.  The  segments  are  con- 
nected to  the  armature  winding  by  copper  strips  soldered 
into  the  segments  and  to  the  armature  conductors.  The 
armature  core  is  built  up  of  thin  laminations  thoroughly  an- 
nealed, assembled  and  keyed  to  a  finished  seat  on  the  arma- 
ture spider.  Through  bolts  hold  the  assembled  core  in  place 
between  two  cast-iron  flanges,  one  of  which  is  cast  integral 
with  the  spider.  These  bolts  are  located  within  the  inner 
periphery  of  the  punchings  and  do  not  pass  through  the 
core.  A  liberal  number  of  radial  air  ducts  is  provided  to 
insure  good  ventilation. 

The   brush   rigging   is   of   an   improved   mechanical    design, 
the  yoke  fitting  closely  in  a  groove 
turned  in  the  magnet  frame.     The 
brush-holder    brackets     are     firmly 
attached  to  the  yoke  and  are  made 
adjustable     to     allow     for     natural 
wear     of     the     commutator.       The 
brush-holder    studs    are    riveted    in 
the  brackets  and  are  supplied  witli 
a  liberal   number  of  brush-holders. 
No  shifting  device  is  furnished  nor 
required.      After    the    brushes    are 
once   adjusted    in    their   proper   po- 
sition, the  yoke  is  locked  in  place 
and  no  further  brush  shift  is  neces- 
sary.     The    design    of    the    brush- 
holder     embodies     distinctive     fea- 
tures.    The  brush-holder  body  is  a  c°"=''   ^  Ebcrhar.it  Auton. 
single-piece   brass   casting   bored   for   the   stud   fit,   while   the      cutters 
broached   box   offers   a   long   bearing   surface   that  eliminates 
grooving  of  the  brush.     The  punched  steel  lever  is  rigid  and 
maintains    its    relation    to    the    brush    irrespective    of    wear. 
Tension  is  obtained  by  a  steel  wire  spring,  the  design  allow- 
ing a  wide  range  of  adjustment  for  brush  pressure.     A  metal 
cap  riveted  to  the  brush  avoids  wear  at  the  point  of  contact 
with    the    spring   lever.      A    flexible    copper    connection    with 
ample  contact  surface  is  supplied  for  carrying  the  current  to 
avoid   deterioration  of  the  brush-holder  spring. 

Connection  blocks  are  bolted  to  the  under  side  of  the  mag- 
net frame.  To  these  are  fastened  the  machine  leads,  which 
are  fitted  with  suitable  terminals  for  receiving  the  line 
cables.  While  commutating  pole  generators  are  superior  to 
non-commutating  pole  generators  for  any  character  of  ser- 
vice, these  machines  with  their  many  additional  improve- 
ments in  design  will  operate  in  a  thoroughly  satisfactory 
and    reliable    manner    under    the    most    severe    service    con- 


ditions, where  fluctuating  motor  loads  frequently  predom- 
inate, such  as  for  lighting  and  power  service  in  ofBce  build- 
ings,  industrial   plants,   mines,   and  other  classes   of  service. 

GOULD   &   EBERHARDT   AUTOMATIC 
GEAR-CUTTING   MACHINE 

Gould  &  Eberhardt,  Newark,  N.  J.,  have  reci-nlly  built 
the  automatic  gear-cutting  machine  which  forms  the  subject 
of  this  article  for  Foote  Bros.,  Chicago,  111.  The  machine  is 
of  exceptionally  large  size,  having  a  capacity  for  cutting 
spur  gears  up  to  144  inches  in  diameter  by  24  inches  face 
width.  Steel  gears  up  to  4  inches  circular  pitch  can  be 
liandled  by  the  machine.  This  automatic  gear-cutting  ma- 
chine is  of  the  vertical  cutting  type,  and  owing  to  the  ex- 
ceptionally heavy  gears  for  which  it  is  designed,  the  index- 
ing worm-wheel  is  mounted  in  a  fixed  position  and  the 
stanchion  carrying  the  cutter-slide  is  adjustable  by  hand  or 
power  to  accommodate  gears  of  various  diameters  and  also 
for  setting  the  machine  for  the  required  depth  of  cut. 

The  cutter  spindle  is  driven  by  a  powerful  worm  and 
worm-wheel,  and  a  heavy  flywheel  is  mounted  at  the  end  of 
the  main  spindle  to  compensate  for  any  ineciuality  in  the 
work  or  any  other  cause  which  might  tend  to  make  the 
speed  of  the  cutter  fluctuate.  The  cutter  spindle  is  3  inches 
in  diameter  and  will  take  cutters  up  to  14  inches  in  di- 
ameter. An  auxiliary  cutter  spindle  is  also  provided  which 
is  driven  through  hardened  helical  gears  from  the  main 
spindle.      This    auxiliary    spindle    makes    it    possible    to    use 


tic    Gear-cutting    Machine    of     Unusually   Large   Siic 

of  ordinary  sizes,  thus  adapting  the  machine  for 
cutting  smaller  gears.  The  use  of  these  two  spindles  enables 
this  machine  to  handle  a  great  variety  of  sizes  of  gears 
ranging  from  small  pinions  up  to  the  large  size  gears  re- 
ferred to  in  the  preceding  paragraph. 

The  machine  is  entirely  automatic  in  operation  and  is 
equipped  with  many  of  the  features  of  the  Gould  &  Eber- 
hardt gear-cutting  machine  of  smaller  size.  A  wide  range 
of  cutter  speeds  is  provided  and  the  cutter  feeds,  which  are 
independent  of  the  speeds,  may  be  conveniently  changed 
through  an  improved  type  of  gear  box.  The  indexing  worm- 
wheel  is  of  the  split  rim  type  and  exceptional  care  has  been 
taken  to  hob  it  accurately.  The  index  and  feed  mechanisms 
are  connected  through  a  system  of  inter-locking  levers  which 
are  so  arranged  that  it  is  impossible  for  the  feed  clutches 
to  be  engaged  until  the  indexing  operation  has  been  com- 
pleted. A  system  of  oil  pans  completely  covers  the  worm- 
wheel    and   prevents   oil   from   splashing  onto   the   floor.     An 


706 


MACHINERY 


April,    1014 


oil   i)\iii!p  of  Koiiorous  proportions  HiipplliM   ii   llbcnil    How   of 
cuttliiK  coinpouncl  to  tlio  cutters. 

Ill  addition  to  bcInK  iisod  In  Its  regular  capacity,  the  ma- 
chine Is  so  arranKcd  that  worm-wheels  can  be  hobbed  auto- 
nnillcally  without  previously  kusIiIuk  the  teeth.  The  cutter 
spindle  Is  Kcarcd  in  unison  with  the  Indexing  worm  and 
single  or  multiple  thread  hobs  may  be  used  with  ecinal 
facility.  The  speed  of  the  indexhiK  wheel  nmy  be  varied  to 
suit  the  dllTerent  sizes  ol'  gears.  The  cutter  spindle  may  be 
locked  In  any  desired  position  for  hoblnng  and  an  aulomatie 
nuchanism  uradually  feeds  the  hob  Into  the  wheel.  TIk; 
wfifAlit    ol'    the    luacliinc    is    about    li.'i.OOd    jxjunds. 

MARTELL  ALIGNING   REAMER 

A  Karage  iiiKagi'd  in  liandlinR  a  general  line  of  repair 
work  finds  that  the  bearings  constitute  the  greatest  element 
of  uncertainty  in  making  an  estimate  on  the  price  to  be 
charged  for  overhauling  a  car.  This  is  due  to  the  great 
variation  in  the  amount  of  wear  which  may  be  found  in  the 
bearings  of  different  cars.  With  the  view  of  overcoming  this 
diffleulty,  the  Martell  Motor  Co.,  1928  Columbus  Ave.,  Boston, 
Mass.,  has  brought  out  an  aligning  reamer  which  is  shown 
in  operation  in  Fig.  1.  When  this  reamer  is  used,  badly  worn 
bearings  may  be  refinished  with  practically  the  same  rapidity 
as  those  which  have  very  little  wear  so  that  the  repair  man  is 
able  to  estimate  intelligently  on  this  part  of  the  work. 

The  reamer  shaft  is  supported  by  a  number  of  temporary 
bearings  which  engage  directly  with  the  holes  to  be  reamed, 
thus  making  the  device  entirely  independent  of  the  form  of 
the  supporting  members  of  the  bearings.  The  fact  that  it  is 
not  necessary  to  bolt  the  crank-case  down  rigidly  is  also 
a  feature  which  adds  to  the  assurance  of  perfect  bearing 
alignment.  The  reamer  shaft  is  easily  adjusted  in  relation  to 
any  given  points,  as,  for  instance,  paralleling  a  surface  or 
providing  for  the  proper  mesh  of  gears.  An  ample  range  of 
adjustment    of    the    reamer    blades    is    also    provided.      The 


seventy  threads  i)ei'  inch  is  screwed  Mrmly  into  the  end  of 
the  bearing  or  hole  lo  be  reamed.  The  bore  of  this  conical 
bushing  Is  ground  to  receive  the  larger  of  the  two  bushings 
l)revlously  rc^ferrcd  to  and  Is  provided  with  four  claiiii)lng 
screws  to  lock  the  position  of  the  l)UHhing  when  the  desired 
adjustment  has  been  obtained. 

II  has  already  been  mentioned  that  the  reamer  is  eciuippcKl 
Willi  two  heads,  each  of  which  carries  six  blades  which  are 
assembled  in  suitable  slots.  There  are  wedges  at  each  end 
of  these  slots  which  engage  the  inclined  surfaces  of  the 
blades   and   allow    them    to   bo   moved   toward   or   away    from 


Fig.    2,     Parts    of    the    Martell   Aligning   Reamer 

the  center  through  the  action  of  adjusting  nuts.  The  reamer 
heads  are  held  in  any  desired  position  on  the  shaft  by  means 
of  locking  nuts.  The  reamer  blades  are  oil  tempered  and 
ground  and  provided  witli  a  6-degree  angle  on  the  cutting 
edge. 

The  reamer  is  shown  in  Fig.  1  reflnishing  tlie  crankshaft 
bearings  of  a  1912  Packard  six-cylinder  motor.  The  crank- 
shaft gear  is  mounted  directly  on  the  reamer  shaft  by  means 
of  a  special  bushing,  and  the  proper  mesh  of  the  gears  is  ob- 
tained by  means  of  eccentric  bushings.  The  rear  end  of  the 
shaft  is  next  aligned  to  bring  it  parallel  to  the  top  of  the 
crank-case.  In  order  to  ream  all  the  way  througli  the  bear- 
ings, the  bushings  at  the  back  end  must  be  removed.  The 
reamer  blades  are  provided  with  a  cutting  edge  on  the  front 


Fig.    1.     Martell  Aligning   Reamer   refinishing  the   Bearings   of 

reamer  heads  are  secured  to  the  shaft  in  such  a  manner  that 
they  may  be  rigidly  clamped  to  the  shaft  in  any  desired 
position. 

An  eccentric  flanged  bushing  that  is  mounted  directly  on 
the  reamer  shaft  has  the  flanged  portion  provided  with  a 
radial  slot  concentric  to  tlie  surface  engaging  with  the  bore 
of  a  second  bushing.  This  second  bushing  is  also  of  the 
eccentric  flanged  type  and  is  an  easy  fit  over  the  first  bush- 
ing. The  flanged  portion  of  the  second  bushing  is  provided 
with  six  tapped  holes  which  are  located  on  a  circle  that  is 
concentric  with  the  bore;  and  a  cap-screw  passing  through 
the  radial  slot  serves  to  lock  the  two  bushings  together  in 
any  desired  position.  The  edges  of  the  flanges  of  these 
bushings  are  graduated,  one  bushing  having  nineteen 
divisions  and  the  other  twenty,  thus  affording  a  vernier  whicli 
shows  the  eccentricity  of  the  two  bushings  in  thousandths 
of  an  inch.  The  range  of  variation  is  from  zero  to  0.095  inch. 
A    conical    bushing    with    the    taper    portion    threaded    with 


the   Crank-case   of  a   Packard   1912   Model  Six-cylinder  Motor 

end  only,  and  when  the  bushing  is  removed  the  reamer  acts 
as  its  own  guide  for  the  short  distance  that  remains  to  be 
reamed.  After  each  bearing  has  been  reamed  the  bushing 
that  was  removed  for  the  purpose  is  replaced  in  its  former 
position.  In  this  manner  the  work  is  easily  and  accurately 
handled.  This  reamer  was  designed  for  reaming  automobile 
crankshaft  bearings,  the  idea  being  to  provide  the  repair 
man  witli  a  means  of  accurately  aligning  such  bearings  and 
saving  time  in  the  operation.  An  idea  of  the  rate  at  whicli  the 
tool  works  may  be  gathered  from  the  fact  that  the  job  shown 
in  Fig.  1  was  completed  in  eleven  hours  without  any  attempt 
having  been  made  to  establish  a  record. 


GARDNER  MOTOR-DRIVEN  POLISHING 
LATHES 

The  motor-driven  polishing  lathe  shown  in  the  accompany- 
ing illustration  is  a  recent  product  of  the  Gardner  Machine 
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Co.,  Heloit,  Wis.  The  notable  features  of  tliis  machine  are 
the  application  of  motor  drive,  the  motor  .starter  and  the  way 
ill  which  the  spindle  construction  has  been  worked  out.  The 
fully  enclosed  direct-current  motor  is  of  the  commutating  pole 
typo  and  runs  without  any  sign  of  sparking.  It  has  a  con- 
tinuous rating  of  4  horsepower  and  a  two-hour  rating  of  6 
horsepower.  The  compound  starter  is  mounted  within  the 
base  of  the  machine  and  is  accessible  by  opening  the  hinged 
door  at  the  front.  A  speed  variation  of  from  2000  to  3000 
revolutions  per  minute  may  be  obtained. 

The  spindle  is  of  unusual  size  and  mounted  in  ball  bear- 
ings. In  the  No.  3  size  machine  shown  in  this  connection, 
the  spindle  is  49  inches  in  length;  its  maximum  diameter 
is  214  Inches  and  the  diameter  between  the  flanges  is  1V4 
inch.  The  complete  weight  of  the  No.  3  machine  is  850 
pounds.  The  same  type  of  machine  is  made  in  two  smaller 
sizes,  known  as  the  No.  2  and  No.  1  Gardner  polishing  lathes. 
The  No.  2  machine  has  a  spindle  42 U.  inches  long,  the  di- 
ameter between  the  flanges  being  1  inch;  the  No.  1  machine 
is  equipped  with  a  spindle  32  inches  long  and  the  diameter 
between  the  flanges  is  %  inch.    The  preceding  spindle  lengths 


No.      3.     Gardner  Ball  Bearing   Motor-dri' 


Polishing   Lathe 


are  standard,  but  special  spindles  of  different  lengths  may  be 
supplied  to  meet  the  requirements  of  different  classes  of 
work. 


DETROIT   SEMI-AUTOMATIC   DRILLING 
MACHINE 

The  semi-automatic  horizontal  drilling  machines  which 
form  the  subject  of  this  article  were  designed  by  the  Detroit 
Tool  Co.,  Detroit,  Mich.,  for  drilling  small  holes  in  small 
work.  Drilling  of  this  nature  requires  precision,  speed  and 
rapid  handling,  and  these  machines  meet  the  requirements 
in  a  very  satisfactory  manner.  The  horizontal  spindles  per- 
mit the  work  to  be  held  in  fixtures  of  simple  design,  in  which 
the  work  can  be  located  without  moving  the  fixture  or  risk- 
ing interference  by  the  drill.  Both  the  work  and  drill  are 
constantly  visible.  The  working  parts  are  all  enclosed,  thus 
protecting  both  the  mechanism  and  operator  from  injury. 
On  most  classes  of  work,  the  capacity  is  governed  entirely 
by  the  speed  with  which  the  operator  can  handle  the  work. 
The  drills  are  fed  automatically  by  cams,  and  as  the  feeds 
are  entirely  independent  of  the  operator,  it  is  necessary  for 
him  to  maintain  a  steady  rate  of  production  or  fall  behind 
the  machine.  These  drilling  machines  are  made  in  two  sizes, 
known  as  the  No.    1   and   No.   2.     The  principal    features  of 


both  machines  are  identical  and  the  following  description  ap- 
plies to  either  machine.  The  No.  1  machine  Is  designed  par- 
ticularly lor  drilling  very  small  work  at  high  speed,  while 
the  No.  2  machine  is  adapted  for  handling  work  of  a  more 
general  character,  and  to  adapt  it  for  this  purpose  It  has 
a  wider  range. 

As   previously   stated,    the   operator   is   merely   required    to 
look   after   placing   the   blanks   in    the   work-holding   fixtures 


Fig.    1.     Detroit    Semi-automatic    Horizontal    Drilling    Machine 

and  removing  the  finished  product.  The  drills  advance  auto- 
matically at  the  proper  rate  of  feed  so  that  they  enter  the 
work  without  breaking.  If  desired,  the  cams  may  be  so 
formed  that  the  feed  increases  automatically  after  the  drills 
have  started,  and  when  so  desired  the  drills  may  also  be 
backed  out  to  clear  the  chips  out  of  deep  holes.  When  a 
hole  is  finished,  the  drill  is  withdrawn  and  remains  back 
long  enough  for  the  finished  piece  to  be  removed  from  the 
fixture  and  a  fresh  blank  mounted  in  its  place.  In  the  mean- 
time,  a   steady   flow   of   cutting   lubricant   has   washed   away 


Fig.   2. 


ction   through    Machine  showing  Feed  Mechanism 


the  chips  so  that  the  work  and  fixture  are  clean.  The  cams 
for  feeding  each  drill  are  so  timed  that  the  holes  are  drilled 
in  rotation.  In  this  way  the  operator  is  able  to  divide  his 
time  between  the  five  work-holding  fixtures,  and  by  the  time 
he  has  placed  a  blank  in  the  fifth  fixture,  the  hole  has  been 
finished  in  the  piece  held  in  the  first  fixture  and   he  can  go 
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Imck  1111(1  n|>!iici'  this  piece  by  a  fresh  hlaiik.  lie  then  begins 
chaiiKiiiK  llic  lliilshed  produet  for  fresh  blankH  In  each  (Ix- 
ture  in  turn,  perforniiiiK  this  eyele  over  and  over.  Fljj.  - 
shows  a  eross-seelioiial  \i<\v  of  the  nuiehlne,  from  whieh  the 
design  will  bo  riadlly  inulerstood.  The  main  driving  shaft 
.1  extends  throu,'!:h  the  bed  at  right  angles  to  the  spindles, 
whieh  are  driven  from  this  shaft  by  means  of  spiral  gears  /{. 
Hetween  the  first  and  second,  and  the  fourth  and  liltli 
spindles  and  parallel  to  them,  there  are  two  shafts,  one  of 
which  is  driven  by  spiral  gears  from  tlie  main  driving  shaft 
.1  and  the  other  connected  to  the  cam-shaft  7>  through  a  worm 
and   gear   ('.     'I'liese   two   shafts   are  connected   at   the   rear   of 


Fig:.    3.     Arrangement  of  Spiral  Gears  connecting  Driving 
Shaft   and   Spindles 

the  machine  by  a  belt  running  over  three-step  cone  pulleys, 
thus  providing  three  different  spindle  feeds  for  each  spindle 
speed.  The  feed  of  the  spindles  is  obtained  by  cams  carried 
on  the  cam-shaft  D,  which  operate  against  rollers  E  attached 
to  slides  carried  on  the  rear  end  of  the  spindles.  The  cams 
force  the  spindles  forward,  thus  feeding  the  drills  into  the 
work,  and  the  spindles  are  withdrawn  by  springs. 

Spiral  and  worm  gears  are  used  throughout  the  machine. 
All  of  the  gears  are  located  in  a  compartment  in  the  bed  at 
the  rear  of  the  pan  as  shown  in  Fig.  3.  The  construction 
forms  an  oil-tight  compartment  which  completely  encloses 
the  gears,  and  when  supplied  with  oil  constitutes  a  self-oiling 
system.  Both  the  gears  and  the  spindle  bearings  and  main 
shaft  bearings  are  lubricated  from  this  source.  The  spindles 
are  made  of  hardened  alloy  steel,  and  are  ground  to  the  re- 
quired finish  and  carefully  balanced.  On  the  No.  1  machines 
the  spindles  are  %  inch  in  diameter,  and  have  a  taper  of 
0.9  inch  per  foot  to  fit  a  standard  No.  1  chuck.  On  the  No. 
2  machine,  the  spindles  are  1  Inch  in  diameter,  and  have  a 
taper  of  0.96  inch  per  foot  to  fit  a  standard  No.  2  chuck.  On 
both  machines,  the  end-thrust  of  the  spindles  is  taken  on  ball 
bearings  at  the  rear,  which  are  shown  at  F  in  Fig.  2.  Each 
spindle  is  carried  in  two  bearings  of  ample  size,  which  are 
lined  with  bronze.  The  main  driving  shaft  bearings  and  the 
bearings  of  the  two  shafts  controlling  the  cam-shaft  are  also 
bronze  bushed.     All  of  the  bearings  are  line  reamed. 

Cutting  lubricant  is  supplied  to  the  drills  from  the  tank 
O,  from  vifhich  it  is  conveyed  by  curved  pipes  H.  A  uniform 
flow  at  a  constant  pressure  is  insured  as  the  surplus  oil  is 
pumped  into  the  upper  tank  where  a  uniform  level  is  main- 
tained by  means  of  the  overflow  I.  The  oil  is  drained  from 
the  chip  pan  through  a  strainer  into  a  settling  pan  in  the 
base  of  the  machine.  From  there  it  passes  to  a  reservoir  in 
the  base,  from  which  it  is  pumped  back  to  the  upper  tank  G. 

The  saving  of  drills  effected  by  the  automatic  feed  em- 
ployed on  this  machine  is  an  important  feature.  Where 
drills  are  fed  by  hand,  the  rate  of  feed  and  strain  on  the 
tool  varies  considerably  and  results  in  a  serious  breakage 
of  drills.  With  the  cam  mechanism  employed  on  the  Detroit 
drilling  machines,  however,  the  most  suitable  feed  may  be 
determined  and  this  feed  constantly  employed.  Where  the 
drill  enters  a  piece  at  an  angle,  or  where  other  conditions 
exist  which  make  it  difficult  to  start  the  hole,  the  feed  cams 
may  be  so  shaped  that  the  feed  is  slow  at  the  start  and  ac- 
celerates automatically  after  the  drill  has  entered  the  w^ork. 


On  deep  holes  it  is  fre(|uently  good  jjractice  to  form  the 
cams  in  such  a  way  that  the  drills  are  withdrawn  after  the 
hole  has  been  drilled  to  about  one-half  the  rociulred  depth, 
thus  clearing  the  chips  from  the  hole.  The  machine  Is  of 
compact  design,  and  this  feature,  together  with  its  high 
rate  of  i)ro(luction,  means  a  considerable  saving  of  floor  space, 
which  is  at  a  decided  premium  In  many  factories.  This 
feature  is  further  (Mihanced  by  having  a  work-pan  shown  at 
./  in  Fig.  2  provided  at  the  top  of  the  machine.  This  does 
away  with  the  necessity  of  using  a  table  or  some  other 
space  consuming  equipment  to  hold  the  supply  of  work. 


J.  N.  LAPOINTE   NO.  0   BROACHING 
MACHINE 

The  broaching  machine,  illustrated  herewith,  was  designed 
by  the  J.  N.  Lapointe  Co.,  New  London,  Conn.,  to  meet  the 
reiiuirements  of  a  manufacturer  who  had  work  to  be 
broached  that  was  too  small  to  be  handled  conveniently  on 
a  larger  sized  broaching  machine.  The  machine  proved  so 
successful  in  operation  that  it  is  now  being  built  for  the 
market.  The  driving  mechanism  is  of  the  simple  planer  type 
used  on  other  J.  N.  Lapointe  broaching  machines  and  an  auto- 
matic brake  is  provided.  A  belt  shifting  rod  is  located  at  the 
top  of  the  machine  which  extends  for  its  entire  length.  The 
automatic  adjustable  stop  dogs  are  mounted  on  this  rod  and 
they  may  be  set  at  any  desired  position  according  to  the 
length  of  the  broach  that  is  to  be  used.  A  handle  is  also 
mounted  on  this  rod  which  provides  for  operating  the  shift- 
ing mechanism  by  hand.  This  feature  is  particularly  con- 
venient in  allowing  the  machine  to  be  stopped  instantly — 
regardless  of  the  position  of  the  automatic  stops — in  case 
the  broaching  tool  fails  to  operate  satisfactorily.  The  slid- 
ing   head    is    arranged    with    vertical    adjustment    to    provide 


J.  N.   Lapointe  No.   0  Broaching  Machine  for  Small  Sized  Work 

for  regulating  the  position   of  the  broaching  tool   to  the   de- 
sired height. 

An  oil  pot  at  the  top  of  the  machine  supplies  lubricant  to 
the  broach  and  an  oil  pan  is  provided  to  catch  the  lubricant. 
This  pan  is  detachable,  permitting  it  to  be  removed  and 
emptied  when  necessary.  A  small  cupboard  of  sufficient 
length  to  hold  the  broaching  tools  when  not  in  use  is  pro- 
vided. The  machine  is  made  with  legs  and  a  pan  as  shown 
in  the  illustration;  or  it  may  be  used  without  legs,  in  which 
case  it  is  set  up  on  a  bench.  The  principal  dimensions  are  as 
follows:  Length  of  stroke,  21  inches;  diameter  of  driving 
pulley  on  machine,  10  inches;  width  of  driving  belt,  1V> 
inch;  width  of  return  belt,  1  inch;  weight  of  machine  with 
legs,  445  pounds  and  without  legs,  325  pounds.     The  capacity 
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of  the  machine  is  tor  cutting  a  keyway  up  to  'i  incli  wide 
and  of  any  reasonable  leiiKtli;  lioles  up  to  'j  incli  S(iuare  by 
1  incli  louK  niay  be  bi-djirhid. 

HOUGHTON  &  RICHARDS  METAL  CUTTING 
BAND  SAW 

In  the  August.  191:5,  number  ol'  M\(iriM;i:v,  the  drop-arm 
type  of  metal  cutting  band  saw  built  by  Houghton  &  Richards, 
i;i94  W.  :!rd  St.,  Cleveland,  Ohio,  was  illustrated  and  de- 
scribed. Since  that  time,  the  company  has  developed  a 
straight-line  metal  cutting  tnachine  which  is  illustrated  here- 
with.    This  machine  is  designed  to  cut  to  any  required  depth 


Houghton   &    Richards   Metal   Cutting  Band   Saw 

in  irregular  sections  of  all  kinds,  such  as  bar  stock,  piping, 
beams,  etc.;  in  fact,  any  shaped  wooden  piece  tliat  can  be 
cut  on  an  ordinary  wood  band  saw  can  be  cut  in  metal  on 
tliis  machine.  The  construction  is  exceptionally  heavy,  and 
an  autotuatic  stopping  device  is  provided  in  conjunction  with 
an  adjustable  stop  for  regulating  the  depth  of  cut  from  zero 
to  6  inches.  The  feed  is  controlled  by  a  weight  located  inside 
the  standard  which  carries  the  sliding  carriage.  Tliis  w^eiglit 
is  entirely  covered  but  is  easily  accessible  and  provides  a 
constant  pressure  of  the  saw  against  the  work.  The  ar- 
rangement of  the  weight  and  cable  is  in  the  form  of  a 
Chinese  windlass. 

The  sliding  carriage  which  carries  the  wheels  over  which 
the  band  saw  runs  has  large  bearing  surfaces  with  V-slides 
on  the  bottom  and  flat  slides  on  the  top.  The  adjustable 
stop  is  regulated  by  means  of  a  small  lever  at  the  side  of 
the  sliding  carriage;  this  lever  is  connected  with  a  radius 
rod  which  slides  the  square  rod  that  carries  the  stop  either 
in  or  out,  traveling  with  the  carriage  and  controlling  the 
depth  of  cut.  When  the  small  lever  is  set  for  any  required 
depth  of  cut  and  the  sliding  carriage  has  traveled  the  re- 
(luired  distance,  the  stop  on  the  square  bar  comes  into  con- 
tact with  the  lever  which  holds  the  belt  shifter  on  the  tight 
pulley.  The  engagement  of  the  stop  and  lever  causes  the 
shifter  to  be  released  and  a  spiral  spring  then  throws  the 
shifter  over,  moving  the  belt  onto  the  loose  pulley  and  stop- 
ping the  machine.  The  sliding  carriage  is  returned  by  means 
of  a  handwheel  which  is  connected  with  a  small  steel  pinion 
and  steel  rack  on  the  sliding  carriage.     The  carriage  is  held 


in  place  by  a  self-acting  lock  which  must  be  releaKed  by  hand 
before  it  can  advance  for  another  cut. 

The  guide  rollers  are  of  tool  steel,  hardened  and  ground, 
and  hold  the  band  saw  in  line  for  making  the  cut.  An  ad- 
justment for  alignment  of  the  band  wheels  Is  furnished  on 
the  upper  arm  at  the  tension  side  of  the  saw  and  when  once 
set,  the  wheels  are  set  for  all  bands.  The  band  saw  used  on 
the  machine  is  %  inch  wide  by  0.0312  inch  thick,  and  for  the 
machine  having  a  capacity  for  cutting  work  up  to  6  Inches 
in  diameter  the  saw  is  12  feet  6  inches  long.  The  heavy 
construction  adapts  the  machine  for  standing  up  under  hard 
usage.  The  illustration  shows  a  machine  equipped  for  belt 
drive,  but  it  so  desired,  motor  drive  through  a  silent  chain 
or  direct  gearing  may  be  employed.  An  idea  of  the  capacity 
may  bo  gathered  from  the  fact  that  the  time  re<iuired  to  cut 
through  a  6-inch  bar  of  tungsten  steel  is  about  24  minutes 
and  the  disk  will  be  within  0.004  inch  of  parallel.  Operat- 
ing at  this  rate,  the  capacity  of  a  band  saw  will  be  to  cut 
from  1200  to  1500  square  inches  of  steel,  depending  on  the 
speed  and  the  material.  The  floor  space  occupied  by  the 
machine  is  about  OVo  sciuare  feet. 

Since  the  preceding  type  of  drop-arm  band  saw  built  by 
Houghton  &  Richards  was  described  in  M.\(  hi.nkhy  a  number 
of  important  improvements  have  been  made,  among  which 
the  following  may  be  mentioned:  A  positive  worm  geared 
feed  has  been  provided  for  use  when  the  saw  is  engaged  In 
cutting  work  of  large  diameter.  This  mechanism  applies 
exactly  the  same  pressure  on  the  saw  all  the  way  through 
the  cut  and  adds  to  the  life  of  the  blade  on  this  account. 
The    friction    feed   can   be   used   on    work    up    to    :5    inches    in 


Fig.    2.     Improved   Type  of   Houghton   &   Richards   D.op  arm   Saw 

diameter  but  the  use  of  the  positive  feed  mechanism  for 
all  sizes  of  work  is  recommended.  When  the  positive  feed  is 
used  the  machine  requires  absolutely  no  attention  after  it  has 
been  started.  Using  the  friction  feed,  it  is  possible  to  cut  a 
3-inch  bar  in  seven  minutes,  but  operating  at  such  a  spec  1 
the  life  of  the  band  saw  blade  is  relatively  short.  When  the 
positive  feed  is  used,  the  life  of  the  saw  is  considerably  In- 
creased, as  the  pressure  on  the  saw  is  constant.  A  band 
saw  blade  "'s  inch  wide  by  0.031  inch  thick  will  cut  from 
1000  to  1500  square  inches  of  steel  when  running  at  a  speed 
of  135  feet  per  minute.  This  improved  drop-arm  saw  has 
a  capacity  for  cutting  stock  from  zero  to  8  inches  in  diameter 
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aiitl  it  will  iiil  (ill  S  iiuli  tiuinslcii  or  carlioii  sd'i'l  disks  so 
tliat  tlu'  Iwo  I'aci's  will  not  lie  more  than  (1.002  inch  out  of 
parallfl. 

OORBIN    SAFEGUARD    FOR   PRESSES    AND 
DROP   HAMMERS 

'l"hi'  Corbin  Cabinet  Lock  Co..  New  Hrilain,  Conn.,  is  now 
uminiructiiring  a  safenuaril  to  i)rot('i-t  the  opci-ators  ol'  power 
presses  and  drop  hanuner.s  Ironi  injury.  A  power  press 
equipped  with  one  of  these  guards  is  illustrated  in  Fig.  1, 
and  Fig.  2  shows  one  of  the  guards  in  place  on  the  drop 
hammer.  The  number  of  accidents  which  occur  to  the 
operators  of  power  presses  and  similar  machines  has  led 
to  the  development  of  a  great  variety  of  safeguards  to  provide 
for  the  safety  of  the  operators  of  such  machines.  In  a  great 
many  cases,  however,  these  guards  have  proved  inefficient 
because  they  hinder  the  operator  in  the  performance  of  his 
work. 

The  important  feature  of  the  Corbin  safeguard  is  that  the 
view  of  the  work  is  unobstructed  at  all  times  and  the  guard 


Fig.    1.     Power   Press   equipped    with    Corbin   Safeguard 

affords  adequate  protection  to  the  operator  without  hinder- 
ing his  work  in  any  way.  The  principle  on  which  this  guard 
operates  can  best  be  explained  by  referring  to  Fig.  1.  It  will 
be  seen  that  a  bracket  is  attached  to  the  frame  of  the  press, 
from  which  a  horizontal  bamboo  stick  is  suspended  in  such 
a  way  that  it  is  free  to  swing.  This  stick  rests  against  the 
operator's  arms  at  a  point  a  little  above  the  elbows.  When 
he  reaches  forward  to  adjust  a  piece  of  work  in  the  die,  the 
stick  is  pushed  forward.  A  thin  metal  rod  is  attached  to 
one  end  of  the  bamboo  stick,  and  when  the  stick  is  pushed 
forward  this  rod  slides  a  stop  into  place,  which  locks  the 
treadle  rod  in  such  a  way  that  it  is  impossible  to  trip  the 
press.  When  the  operator  has  adjusted  the  work  and  draws 
his  hands  back  from  the  die,  the  bamboo  stick  drops  back 
to  its  former  position  and  the  stop  is  drawn  back  so  that  the 
press  can  be  tripped.  From  this  description  it  will  be  evi- 
dent that  the  operator  is  not  required  to  pay  any  attention  to 
the  safeguard,  and  it  works  so  smoothly  that  he  is  not  con- 
scious of  it.  Consequently,  it  does  not  reduce  his  efficiency 
in  any  way. 


LANGELIER  SEMI-AUTOMATIC   TAPPING 
MACHINE 

The  accompanying  illustration  shows  a  vertical  semi- 
automatic multiple  spindle  lapping  machine  equipped  with 
a  stationary  head  and  movable  work  table  wliich  is  built  by 
the  I.,angeli<'r  Mfg.  Co.,  Providence,  H.  I.  'I'his  machine  is 
designed  to  tap  a  large  number  of  holes  in  a  single  operation 
and  in  practically  the  same  time  that  it  would  ordinarily 
take  to  tap  one  hole  with  a  single  spindle  tapping  machine. 
With  the  new  Langelier  nuichine,  the  duties  of  the  operator 
are  reduced  to  merely  placing  the  blanks  on  a  simple  work- 
holding  fixture  and  taking  off  the  tapped  parts.  The  cycle 
of  operations  is  so  rapid  and  exact  that  as  many  as  four- 
teen brass  plates  1/16  inch  in  thickness,  with  sevc^n  holes 
tapped  in  each  plate,  have  been  turned  out  by  this  machine 
in  a  minute.  The  machine  is  especially  adapted  for  use  in 
plants  making  large  quantities  of  similar  parts  -such  as 
factories  engaged  in  the  manufacture  of  automobile  parts, 
clocks,  typewriters,  electrical  instruments,  camera  shutters, 
telephones  and  a  great  variety  of  other  products. 


Fig.    2.     Corbin  Safeguard  in  Place  on  a  Drop  Hammer 

The  operator  starts  the  machine  by  tripping  a  knee  lever 
or  by  lowering  the  opposite  end  of  this  lever  by  hand.  This 
operates  the  belt  shipper  and  moves  the  belt  to  the  forward 
driving  pulley.  In  so  doing,  an  upright  shaft  whose  main 
function  is  to  drive  the  main  spindle  of  the  multiple  tapping 
head  is  set  in  operation,  thus  starting  the  multiple  spindle 
tapping  head.  The  tapping  spindles  in  this  head  are  crank 
driven;  they  are  machined  from  steel  bars,  heat-treated 
and  carefully  finished  by  grinding.  All  of  the  spindles  are  ac- 
curately located  on  fixed  centers  and  run  in  phosphor-bronze 
bearings.  The  head  can  be  quickly  removed  from  the  ma- 
chine to  provide  for  the  substitution  of  another  head  having 
a  different  spindle  layout.  In  this  way  various  parts  can  be 
tapped  with  the  same  machine  by  using  different  tapping 
heads  interchangeably. 

The  spindles  can  be  arranged  in  practically  any  desired 
way  over  a  circle  5  inches  in  diameter.  Each  spindle  is 
provided  with  a  special  compensating  arrangement  which 
permits  the  tap  to  follow  its  own  lead  independently  of  the 
way  in  which  other  taps  are  working.     This  insures  having 
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every  hole  tapped  with  clean  cut  threads.  It  also  makes  it 
possible  to  operate  taps  with  different  pitches  simultaneously 
and  insures  unilorin  and  truly  Interchangeable  work.  On 
reaching  the  desired  depth,  the  taps  art;  reversed  auto- 
matically. 

The  upright  shalt  which  drives  the  multii)lt'  tapping  head 
also  drives  a  short  horizontal  shaft  at  tlie  right  of  tlie  ma- 
chine, power  for  this  purpose  being  transmitted  through  steel 
and  bronze  spiral  gears.  A  steel  worm  is  mounted  at  the 
front  end  of  this  liorizontal  shaft  which  meshes  with  a  worm 
thread  cut  in  a  vertical  hub  under  the  work  table.  This  hub 
has  an  edge  cam  path  cut  on  its  upper  end,  and  a  cam 
roller  which  is  trunnioned  to  the  stub  post  of  the  work  table 
runs  over  this  path  when  tlie  hub  is  rotated  by  the  worm  on 
the  horizontal  shaft.  During  the  tapping  operation,  tlie  work 
table  is  raised  by  this  cam  and  roller  until  the  taps  have 
penetrated  to  the  desired  depth.  An  automatic  trip  then 
operates,  shifting  the  driving  belt  over  to  the  reversing 
pulley,  reversing  the  taps  and  lowering  the  table  at  almost 
double  the  speed  at  which  the  tapping  operation  was  con- 
ducted. When  the  table  reaches  its  lowest  position,  the  trip 
again  shifts  the  driving  belt  to  the  loose  pulley  and  the  ma- 
chine stops,  ready  for  the  finished  work  to  be  removed  and 
blanks  substituted  in  its  place.  This  cycle  of  operations  is 
repeated  with  great  precision  and  rapidity.  The  automatic 
stop  may  be  set  to  stop  the  table  at  practically  any  desired 
point  and  the  forward  and  reverse  speeds  may  be  closely  ad- 
justed to  suit  tlu>  conditions  of  different  classes  of  work. 


Langclier    Semi-automatic    Multiple    Spimlle    Tapping    Machine 

The  base  of  the  machiii<>  carries  tight  and  loose  pulleys 
eVi  inches  in  diameter  which  carry  a  2-inch  driving  belt. 
An  automatic  oil  feed  maintains  a  constant  flow  of  oil  on  the 
taps  wliile  the  machine  is  running  and  returns  this  oil  to  a 
self-straining  reservoir  connected  to  the  pump  suction.  This 
enables  the  same  oil  to  be  used  over  and  over  without  waste 
and  without  much  attention  from  the  operator.     The  oil  feed 


operates  intermittently,  i.  c.  when  the  machine  stops,  the 
flow  of  oil  ahso  stops  automatically,  thus  preventing  flooding 
the  work  and  fixtures.  All  running  bearings  and  movable 
parts  arc  lubricated  by  means  of  cflicicnt  oilers. 

OSTER   CUTTING-OFF   AND   REAMING 
MACHINE 

The  machine  for  cutting  olT  and  D'aming  pipe  and  tubing 
which  is  illustrated  herewith  has  ret'cntly  been  placed  on 
the  market  by  the  Oster  Mfg.  Co.,  2107  K.  61st  St.,  Cleveland, 
Ohio.  This  machine  represents  the  outcome  of  an  order  for 
a  special   machine  of   this   type   which    was   received   by   the 


Oster    Machine    for    cutting    off    and    reaming    Pipe 

Oster  Mfg.  Co.  some  three  years,  ago.  The  machine  proved 
so  satisfactory  in  operation  that  it  was  decided  to  build  ma- 
chines of  the  same  type  for  the  market.  The  capacity  is  for 
all  sizes  of  pipe  up  to  2  inches  in  diameter. 

The  machine  is  equipped  with  a  single  wheel  tube  cutter. 
The  pipe  to  be  cut  off  rests  on  a  pair  of  rollers,  and  by  turn- 
ing the  handwheel  at  the  top  of  the  machine,  the  pipe  is 
brought  in  contact  with  the  cutting  disk  and  quickly  severed. 
A  slight  pressure  on  the  wheel  regulates  the  speed  at  which 
the  cutting  operation  proceeds.  The  two  rollers  which  sup- 
port the  pipe  while  it  is  being  cut  off  are  made  of  steel  and 
revolve  in  steel  bearings.  These  rollers  rest  on  the  bottom 
of  a  yoke  wliich  slides  up  and  down  in  the  frame.  An  ad- 
justable gage  provides  for  cutting  off  duplicate  pieces  of  pipe 
of  various  lengths. 

The  pipe  to  be  reamed  is  lield  in  the  vise  jaws  which  are 
opened  or  closed  by  the  handwheel  at  the  front  of  the  ma- 
chine. The  metliod  of  control  is  rapid,  so  that  work  can  be 
handled  in  an  efficient  manner.  The  work  is  fed  to  the 
reamer  by  operating  a  lever  mounted  behind  the  wheel  which 
controls  the  movement  of  the  vise  jaws,  this  lever  causing 
the  pipe  to  move  back  or  forth  as  desired.  The  reamer  is 
held  stationary  by  a  set-screw  and  can  be  readily  removed 
for  sharpening.  The  bearings  of  tlie  machine  are  provided 
with  oil  cups  which  insures  efficient  lubrication.  The  range 
of  the  machine  is  for  pipe  from  '/i  to  2  inches  inside  di- 
ameter. The  floor  space  occupied  is  24  by  16  inches,  and  the 
weight  of  the  machine  510  pounds. 

WISCONSIN   PORTABLE  ELECTRIC 
GRINDER 

The  "Dumore"  portable  elcttrir  grinder  was  designed  by 
Mr.  Chester  H.  Beach,  engineer  of  the  Wisconsin  Electric 
Co.,   Racine,   Wis.,   by   which   firm   the   tool   is   manufactured. 
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Tliis  uriiuliT  (ipcratcs  at  liiuli  cllUiciiiy,  and  wlicii  cxtrciiu' 
Hi'ciiracy  Is  tlcsircd  It  is  I'ouiui  to  rIvo  cxct'lkMit  satisfaction. 
The  nrniaturc  Is  dynainically  balanced,  thus  Insuring  satis- 
factory oporntion  at  all  speeds  and  ellniliiatinK  chatter;   what 


Old  ^^  ^tarin^— < 


Fig.    1.     Parts    of   the    Wisconsin    ■•Dumore"    Giindei- 

is  known  as  the  "critical  speed"  is  also  avoided.  The  tool  is 
suitable  for  handling  a  great  variety  of  woric,  such  as  grind- 
ing milling  cutters,  taper  reamers,  lathe  centers  and  dies 
and  tools  of  different  kinds. 

The  tool  is  of  rigid  construction  and  ball  bearings  are  used 
throughout.  The  motor  casings  and  internal  housings  are 
die-castings.  The  main  shaft  or  spindle  and  also  the  spindle 
of  the  internal  attachment  are  ground  to  within  0.00025  iibch 
and  carefully  balanced.  The  motor,  which  Is  of  the  universal 
type  manufactured  by  the  Wisconsin  Electric  Co.,  develops 
14  horsepower.  Wheels  4%  inches  in  diameter  may  be  driven 
at  10,000  revolutions  per  minute  which  provides  a  suitable 
surface  speed,  and  the  internal  attachment  may  be  driven  at 


Fig.    2.     Sliarpening  Milling  Cutters  with  the  Wisconsin  Grinder 

speeds  up  to  35,000  revolutions  per  minute  to  obtain  the  re- 
quired cutting  speed  with  the  smallest  wheel  used  on  the 
grinder. 

The  parts  of  the  grinder  are  illustrated  in  Fig.  1,  from 
which  the  extreme  simplicity  and  small  number  of  parts  will 
be  appreciated.  Referring  to  this  illustration,  the  method  of 
mounting  the  armature  spindle  in  ball  bearings  will  be 
readily  understood.  A  complete  set  of  wheels  ranging  in  size 
from  4%  inches  to  %  inch  in  diameter  forms  part  of  the 
regular  equipment  of  the  tool;  these  wheels  will  be  seen  at 
the  top  of  Fig.  1.  The  total  weight  of  the  grinder  is  only 
sixteen  pounds. 


IMK-  -  shows  tlic  grinder  enil)lnyed  in  sharpening  a  pair  of 
cutters  on  a  milling  machine  arbor  without  reciuiring  them 
lo  he  removed.  For  this  purpose,  a  rest  is  provided  for  sup- 
piutini;  the  cntlrrs  and  the  feed-screw  of  the  grinder  enables 
Ihe  wImmI  lo  l)e  traversed  back  and  forth.  This  fet^d-screw 
is  also  iiscful  lor  grinding  operatit)ns  on  a  lathe  whic'h  is  not 
|)i-(ivi(l.e(l  with  a  comiiound  rest.  lOither  angular,  straight  or 
spiral  milling  cutters  may  be  ground  and  the  elimination  of 
the  n(>cessity  of  removing  them  from  the  arbor  means  a  ma- 
terial saving  of  time. 

In  Fig.  3  the  "Dumore"  grinder  is  shown  grinding  a  piece 
of   work   between   centers.      In   Fig.   4   the   internal   attachment 


ters  with  the  Wisconsin  Grinder 


is  shown  in  use.  The  work  shown  in  this  illustration  is 
hardened  and  has  an  elongated  slot  and  also  a  small  hole, 
which  are  to  be  finished  by  grinding.  Such  work  is  easily 
handled  by  this  portable   electric   tool.     The   preceding   illus- 


trations are  merely  indicative  of  the  classes  of  work  which 
may  be  handled,  and  they  will  suggest  to  any  practical  me- 
chanic a  great  variety  of  operations  which  could  be  handled 
to  equal  advantage. 
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NIAGARA   SIDE   SEAMING   MACHINE 

Fig.  1  shows  a  side  seaming  machine  which  constitutes  a 
recent  product  of  the  Niagara  Machine  &  Tool  Works, 
Buffalo,  N.  Y.  This  machine  is  intended  lor  use  in  forming 
the  longitudinal  seam  in  sheet  metal  used  in  the  manufac- 
ture of  oil  and  asphalt  barrels,  ash  cans  and  similar  products. 
Fig.  2  shows  in  diagrammatical  form  the  ends  of  two  pieces 
of  sheet  metal  before  and  after  making  the  lock  seam.     This 


Fig.    1.     Niagara  Side  Seaming   Machine 

seam  is  formed  by  two  consecutive  strokes  of  the  machine. 
Aside  from  forming  the  body,  no  preliminary  work  is  re- 
quired. The  motion  of  the  machine  is  controlled  by  a  posi- 
tive clutch,  and  the 
horn  has  a  swing- 
ing support  on  Its 
outer  end  to  pro- 
vide for  entering 
and  removing  the 
work.  A  safety 
lock  is  provided 
which  makes  it  im- 
possible to  trip  the 
clutch  before  the 
horn  support  is  in  the  proper  position.  This  machine  has  a 
capacity  for  work  ranging  from  9  to  24  inches  in  diameter, 
and  up  to  36  inches  in  length.  Sheet  metal  up  to  No.  24  gage 
can  be  handled. 


Fig.    2.     Diagram  showing  Ends  of  Work  before 
and  after   the  Seaming  Operation 


STANDARD   UNIVERSAL   ELECTRIC 
GRINDER 

The  Standard  Electric  Tool  Co.,  Cincinnati,  Ohio,  is  now 
making  a  line  of  portable  electric  toolpost  grinders  equipped 
with  universal  motors.  These  motors  are  designed  to  operate 
on  either  direct  current  or  alternating  current  of  zero  to  60 
cycles,  although  they  are  particularly  adapted  for  25-,  30-  or 
40-cycle  circuits.  The  spindle  runs  in  ball  bearings  which 
are  enclosed  in  dust-proof  cases  and  packed  with  grease. 
This  arrangement  eliminates  the  necessity  of  oiling  and  pre- 
vents damaging  the  motor  windings  with  thin  oil  used  to 
lubricate  the  bearings.  These  grinders  are  made  with  either 
1/6-  or  1/4-liorsepower  motors  and  run  at  a  speed  of  ap- 
proximately 6000  revolutions  per  minute,  which  makes  them 
effective  for  internal  grinding. 


The  Standard  Klcctric  Tool  Co.  has  also  added  to  its  line 
of  universal  drills  two  tools  of  %  and  1  inch  capacity,  re- 
spectively. These  two  drills  constitute  an  addition  to  the 
seven  sizes  of  the  same  type  of  tool  which  have  been  on  the 
market  for  some  time.  The  motors  of  both  the  grinders  and 
drills  are  form  wound  and  impregnated  with  bakelite  whLh 
is  known  to  be  very  effective  in  preventing  short  circuits  and 
other    trouble    incident    to    the    operation    of    motors    at    high 


Standard    Electric    Grinder    for    Use    on    either    Alternating    or 
Direct    Current    Circuit 

speed.  The  motors  are  air  cooled  by  means  of  a  fan,  and 
are  capable  of  being  severely  overloaded  without  damage. 
The  design  is  simple  and  rigid,  although  particular  care  has 
been  taken  to  keep  the  weight  down  as  far  as  possible.  The 
tools  are  built  on  the  unit  plan  so  that  they  are  easily  taken 
apart. 

PIONEER  DUPLEX   DRILLING  AND 
TAPPING   MACHINE 

A  12-inch  combination   drilling  and   tapping   machine  built 
to    meet    modern    manufacturing    requirements    has    recently 


Pioneer    12-inch   Duplex   Drilling  and   Tapping   Machine 

been  added  to  the  line  of  the  Pioneer  Machine  Co.,  Rockford. 
111.  The  right-hand  spindle  of  this  machine  is  used  for  drill- 
ing and   the  left-hand   spindle    for   tapping,   but  the   tapping 
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.si)liulli'  iiiu  also  !)('  used  fur  ilrilliiiK  i>r  rcaiiiiiiK  Dpcratioiis 
by  rnlsiiiK  tho  slidliiK  roil  in  liont  ol'  tlio  iiiucliliK!  to  Its 
highest  position  and  taUlnn  oil  the  Iowit  dog  on  tli(>  rod. 
Hcl'orriiiK  to  tho  illustration,  it  will  l)0  soon  that  tlir  I'roiit 
part  of  the  base  is  plani'd  to  form  an  auxiliary  table  for  use 
in  handling  worli  for  which  the  rogular  tabic  of  the  niucliine 
is  inade(|uate.  The  capacity  of  the  machine  Is  for  drilling 
holes  vip  to  lo  Inch  In  diameter  and  for  tapping  holes  up  to 
%   inch  in  diameter. 

NEWTON  DIE-SINKING   MACHINE 

The  Newton  die-sinking  maidiine  illustrated  in  this  con- 
nection was  particularly  designed  for  machining  largo  metal 
molds,  and  the  control  is  so  flexible  that  cutters  as  small  as 


of  speed.  In  addition  to  these  changes,  reduittions  of  speed 
for  driving  cuttc-rs  of  large;  diameter  are  oblaln(;d  through 
the  back  gears  shown  at  C  In  Fig.  1. 

Reversing  f(!ed  and  reversing  fast  power  traverse  are  pro- 
vided in  addition  to  hand  adjustment,  and  (;ach  movement  is 
lndei)endently  clutched.  Tlie  motion  for  the  fast  power  tra- 
V(!rse  is  transmitted  from  tlio  pulley  J)  at  tho  base  of  tho  ma- 
chine In  Fig.  1  to  tlu!  pulley  J)„  and  the  motion  for  the  food 
is  from  the  cone  pulley  E  to  the  cone  PJ,.  The  lever  /''  con- 
trols the  engagement  of  the  fast  power  traverse  and  feed, 
and  tlie  lever  G  controls  the  direction  of  traverse  and  rota- 
tion. As  the  same  mechanism  provides  vertical  feed  and 
fast  power  traverse  to  the  counterweighted  spindle  saddle, 
the  control  is  centralized.  Movement  of  the  spindle  saddle 
by  hand  is  also  available. 

This  machine  was  recently  built  for  export,  and  as  it  is 
intended  for  producing  work  dimensioned  according  to  the 
metric  system,  special  indexes  were  mounted  on  the  feed- 
screws. In  view  of  the  fact  that  an  ordinary  die-sinking  ma- 
chine weighs  about  6000  pounds,  while  the  present  machine 
has  a  weight  of  30,000  pounds,  the  accuracy  with  which  it 
operates  is  really  remarkable.  The  principal  dimensions 
are  as  follows:  diameter  of  the  spindle,  5  inches;  diameter 
of  working  surface  of  table,  48  inches;  cross-feed  of  table,  72 
inclies;  in  and  out  feed,  62  inches;  height  from  center  of 
table  to  under  side  of  spindle,  22  inclies;  and  distance  from 
center  of  spindle  to  face  of  upright,  38  inches.  This  ma- 
chine is  a  product  of  the  Newton  Macliine  Tool  Works,  Inc., 
Philadelphia,  Pa. 


Fig,    1.     Operating    Side    of    Newton    Die-sinking    Machine 

\i  inch  in  diameter  may  be  used.  These  cutters  are  several 
inches  in  length  and  tapered  to  machine  the  "drag"  in  the 
mold.      The    machine    is    driven    by    an    alternating-current 


PIONEER   DRILLING   AND    TAPPING 
MACHINE 

The  accompanying  illustration  shows  a  12-inch  combina- 
tion drilling  and  tapping  machine  which  has  been  recently 
brought  out  by  the  Pioneer  Machine  Co.,  Rockford,  111. 
Referring  to  the  illustration,  it  will  be  seen  that  the  machine 
is  equipped  with 
a  foot  treadle 
for  operating  the 
spindle,  which 
leaves  both  of  the 
operator's  hands 
free  to  handle 
the  work.  The 
spindle    is    driven 


Fig.    2.     Left-hand    Side    of   Newton    Die-sinking   Machine  Pioneer  Combination  Drilling  and  Tapping  Machine 

motor,  the  pad  for  the  motor  being  shown  at  A  in  Fig.  2.  by  a  pair  of  spiral  gears  running  in  grease  and  all  bearings 
Changes  of  speed  are  provided  by  gears  in  the  oil-tight  case  are  equipped  with  ring  oilers.  These  machines  are  also  built 
B,  in  which  there  are  eight  gears  which  provide  six  changes      with  hand  lever  feed. 
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WALKER   MAGNETIC   CHUCK 


O.  S.  Walker  &  Co.,  Worcester,  Mass.,  have  just  completed 
what  is  said  to  be  the  largest  rotary  magnetic  chuck  ever 
built.  It  is  70  inches  in  diameter  (sec  illustration)  and 
weighs  2400  pounds.  It  will  be  seen  that  the  magnetic  face 
of  the  chuck  is  ring-shaped;  the  width  of  the  face  is  11 
inches  and  the  chuck  is  5l{.  inches  thick.  It  will  be  used 
for    holding    a    largo    ciuantity    of    three-inch    washers    while 


to  energize  it,  i.  c,  ',0  anipores  at  110  volts.  The  face  of  the 
chuck  can  be  instantly  demagnetized  by  operating  a  special 
switch  provided  for  that  purpose. 

The  firm  for  which  this  chuck  was  built  Intends  to  feed 
the  work  to  the  chuck  through  a  chute  and  after  grinding  the 
work,   it  will   bo  swept  off  while  the  chuck   Is  rotating. 


Walker  Rotary  Ma^etic  Chuck  70  Inches  in  Diameter 

grinding  them  and  the  chuck  is  designed  to  be  used  with 
water.  It  will  be  mounted  on  a  special  grinding  machine 
and  rotated  in  a  horizontal  plane;  two  grinding  wheels  will 
do  the  facing. 

A  general   idea   of   the  size  of   the  chuck   will   bo  obtained 
from    the    illustration.      Two    hundred    and    fifty    pounds    of 


MAX  AMS   POWER  PRESS   CLUTCH 

The  Max  Ams  .Macliinti  Co.,  Mount  Vernon,  N.  Y.,  has 
brought  out  a  positive  type  of  clutch  for  use  on  power 
presses,  and  this  clutch  will  be  applied  on  nearly  all  of  the 
machines  built  by  this  company.  A  cross-sectional  and  an 
end  view  of  the  clutch  are  shown,  from  which  the  design  and 
method  of  operation  will  be  readily  understood.  Referring 
to  this  illustration,  A  is  an  enlargement  of  the  press  shaft; 
B  is  a  sliding  key  or  locking  pin  which  has  two  or  more 
prongs  V  formed  on  it;  and  D  is  a  hardened  plate  with  an 
opening  in  the  center  which  Is  formed  with  notches  to  re- 
ceive the  prongs  on  the  locking  pin  li.  Two  or  more  bolts  E 
are  used  to  secure  the  plate  D  to  the  flywheel  F.  The  fly- 
wheel runs  continuously  on  the  shaft  A  and  is  held  by  a  nut 
G. 

The  locking  pin  B  is  operated  by  means  of  the  rolling  lever 
H  and  the  wedge  J.  The  clutch  is  operated  in  the  usual 
way.  The  wedge  J  is  connected  with  the  treadle  rod  and 
when  the  treadle  is  depressed,  the  spring  K  forces  the  lock- 
ing pin  B  into  the  notched  plate  I),  thereby  forming  con- 
nection between  the  shaft  and  flywheel.  After  one  revolution 
of  the  shaft,  the  wedge  J  acts  upon  the  lever  H,  withdrawing 
the  locking  pin  B  and  disconnecting  the  flywheel  from  the 
shaft. 

The  distinctive  features  of  this  clutch  are  its  durability 
and  simplicity.  The  flywheel  is  centrally  gripped  on  two 
or  more  points,  thus  avoiding  irregular  wear  in  the  flywheel 
bearing.  The  striking  surfaces  are  as  near  to  the  center  of 
the  shaft  as  possible,  thereby  reducing  the  velocity  to  a 
minimum  and  avoiding  a  hard  blow;   they  are  of  ample  size 


^ws.^.'^vn.v; 


^^^ 


Cross-sectional  and  End  Views  of 

magnet  wire  was  required  for  the  coils,  and  there  are 
ninety-si.x  separate  poles  in  the  chuck  and  forty-eight  mag- 
netizing coils.  As  previously  stated,  the  diameter  of  the 
chuck  is  70  inches;  before  building  this  chuck,  O.  S. 
Walker  &  Co.  have  seldom  had  a  call  for  rotary  chucks 
larger  than  from  38  to  44  inches  in  diameter.  The  magnetic 
face  of  the  chuck  is  very  finely  divided  so  that  small  work 
may   be   firmly   held   on    it.      The   chuck    requires   5500    watts 


Max  Ams  Power  Press  Clutch 

and  located  at  the  end  of  the  shaft,  where  they  are  easily 
inspected.  The  parts  subject  to  wear  can  be  removed  quickly 
and  easily  without  interfering  with  the  flywheel  or  any 
other  parts.  The  locking  pin  B  can  be  removed  In  an  In- 
stant by  simply  pushing  it  against  the  spring  K  so  that  the 
rolling  lever  H  can  be  pushed  out  sideways,  thereby  leaving 
the  locking  pin  free.  The  steel  plate  I)  can  be  removed  by 
simply   taking  out   the  bolts   £' .■  this  enables  the  plate  to  be 
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reversod  when  one  sldo  has  bocomc  \v(irii,  Tlio  wodRo  ,7  Is 
cUHliloncd  ill  order  to  avoid  cUckliiK.  It  is  made  with  a 
shouldir  uliiili  i)rfV('nts  (lie  |)t-('ss  Iroiii  iiialdiiK  a  sccdikI 
slrolic  unless  till'  tnadle  is  eniiipl<'l<'ly  depressed.  Tills 
wedRe  is  mounted  on  a  separate  braeket.  Proper  oiling  de- 
vices arc  provided  and  a  positive  stop  adjustment  can  easily 
be  applied,  (luis  makiu};  it  necessary  for  the  operator  to  de- 
press  the   treadle   lor  eaili   stroke  of  the  ])ress. 


KOKOMO  "HI-SPEED"  DRILL 

The  Kokomo  '•Jli-spccd"  drill  (Minipped  with  power  feed 
and  an  automatic  stop  is  shown  in  Kigs.  1  and  2,  and  Fig.  3 
shows  the  same  style  of  machine  equipped  with  hand  feed  and 
a  friction  tapping  attachment.  It  will  be  seen  that  these 
machines  are  of  the  sliding  head  type  and  they  are  suitable 
for  driving  high-speed  drills  up  to  'fi  inch  and  taps  up  to  y, 
inch.  Hemovable  bronze  bushings  are  provided  throughout 
the  machines,  which  not  only  insure  high  efhciency,  but  also 
provide  perfect  alignment  and  long  life.  Another  advantage 
of  the  bronze  bushings  is  that  they  can  be  renewed  when 
worn  out  or  damaged  without  disturbing  the  alignment  of 
the  machine,  it  being  merely  necessary  to  take  out  the 
damaged  bushing  and  insert  a  new  one  in  its  place.  This 
can  be  done  with  little  loss  of  time. 

The  tapping  attachment  shown  on  the  machine  in  Fig.  3 
is  easily  operated  and  enables  the  reverse  to  be  made  very 
quickly.  A  friction  is  mounted  in  the  crown  gear  which 
gives  the  forward  drive  for  the  tap;  and  a  similar  friction 
mounted  in  the  reverse  pulley  provides  for  backing  out  the 
tap.     A  clutch  mechanism  is  located  between  these  frictions, 


Fig.    1.     Kokomo    "Hi-speed"    DriU   equipped   with   Power   Feed 

the  clutch  being  operated  by  a  lever  by  means  of  which 
forward  or  reverse  movement  of  the  tap  may  be  obtained,  or 
the  lever  may  be  brought  to  a  neutral  position  to  stop  the 
spindle.  An  important  feature  of  the  attachment  is  that  the 
tap  is  backed  out  at  practically  twice  the  speed  at  which  it  is 
advanced,  thus  effecting  a  material  saving  of  time.  A  posi- 
tive clutch  is  furnished  on  the  horizontal  shaft,  by  means 
of  which  the  reverse  driving  mechanism  can  be  disengaged 
when  the  tapping  attachment  is  not  in  use. 


The  power  feed  mechanism  is  of  very  simple  construc'tion. 
UelVrrlng  to  Fig.  2,  it  will  be  seen  that  power  is  taken  from 
the  horizontal  shaft  by  means  of  a  cone  pulley.  From  the 
small  cone  pulley,  the  power  is  transmitted  through  the 
worm  and  wonii-u  heel  pivoted  on  the  yoke,  thence  through 
the  veilieal  shaft  to  a  second  worm  and  wheel  which 
transmit  ijower  to  the  feed  pinion.  The  lower  worm  is 
brought  into  engagement  with  the  w-orm-wheel  by  means  of 
a  lever  at  the  left-hand  sid(>  of  the  sliding  head.     This  l(!vcr, 


Tig,    2,     Opposite    Side    of    Drill    shown    in    Fig.    1 

when  engaged  with  the  trip  finger,  applies  the  power  feed 
to  the  spindle  until  the  adjustable  stop  on  the  sleeve  comes 
into  contact  with  the  trip  finger,  at  which  time  the  power 
feed  is  automatically  disengaged.  An  auxiliary  lever  is 
mounted  at  the  end  of  the  spindle  feed  shaft,  permitting 
the  feed  to  be  operated  by  this  hand  lever  when  the  power 
feed  is  disengaged  or  when   using  the   tapping  attachment. 

The  column  is  of  tubular  section  and  is  bolted  to  the  base. 
It  is  provided  with  a  dovetailed  face  to  which  the  sliding 
head  and  adjustable  table  are  clamped.  The  column  face  is 
accurately  planed  and  scraped  into  perfect  alignment  be- 
fore the  column  is  bored  to  receive  the  removable  bronze 
bushings  which  carry  the  lower  driving  shaft,  the  top  shaft 
and  crown  driving  gear.  This  method  insures  perfect  align- 
ment of  all  moving  parts.  Tlie  sliding  head  is  counter- 
balanced by  a  weight  in  the  column  and  it  may  be  clamped 
to  the  column  face  by  means  of  a  dovetailed  gib.  Suitable 
means  of  adjustment  are  provided  to  take  up  wear.  The 
table  is  of  the  knee  type  and  is  raised  or  lowered  by  means 
of  a  rack  and  pinion  actuated  by  a  lever  at  the  left-hand 
side  of  the  machine.  It  is  held  in  any  desired  position  by 
means  of  a  ratchet  and  pawl.  The  working  surface  of  the 
table  is  entirely  surrounded  by  an  oil  channel,  and  a  binder 
lever  clamps  it  to  the  column  in  any  desired  position. 

The  spindle  is  forged  from  crucible  steel  and  finished  by 
grinding.  It  is  provided  with  a  ball  thrust  bearing  at  the 
lower  end  of  the  sleeve  and  a  bronze  friction  nut  and 
hexagonal  jam  nut  at  the  upper  end  of  the  sleeve.  The 
sleeve  is  bronze  bushed  and  graduated  in  inches;  it  is  con- 
nected to  the  spindle  feed  shaft  by  means  of  a  steel  rack. 
A  substantial  depth  gage  extends  entirely  around  the  sleeve 
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and  rack.  The  power  feed  will  advance  the  spindle  at  the 
rate  of  0.0055,  0.0081  and  0.0135  inch  per  revolution.  There 
are  four  changes  of  speed,  the  available  speeds  being  lio, 
235,  460  and  990  revolutions  per  minute,  which  give  suitable 
operating  speeds  for  all  sizes  of  drills  within  the  range  of 
the  machine.  These  machines  are  manufactured  by  the 
Superior   Machine   Tool   Co.,   Kokonio,    Ind. 


WHITCOMB-BLAISDELL   PLANER 

The  Whilcoinb-ltlai.sdcll  .Madiinr  Tool  Co.,  Worcester, 
Mass.,  is  now  building  the  17  by  20  inch  planer  shown  in 
the  accompanying  illustration.  While  nominally  a  17  by  20 
inch  machine,  the  actual  capacity  is  21  inches  between  the 
housings  and  17  inches  under  the  cross-rail.  These  planers 
are  built  with  any  length  of  bed  from  J  to  lit  feet  inclusive. 
This  machine  replaces  the  17  by  17  inch  planer  formerly 
manufactured  by  the  Whitcomb-Hlaisdell  Machine  Tool  Co. 
It  weighs  approximately  1000  pounds  more  and  is  a  slightly 
larg(T   machine   in   every   respect,   all    parts  being  made   from 

new  patterns  of  in- 
creased dimensions. 
It  has  been  carefully 
designed  to  meet  the 
requirements  of  mod- 
ern machine  shop 
practice. 

The  old  17  by  17 
inch  machine  had  a 
••^pnr  geared  drive 
wliile  the  present  ma- 
chine is  equipped  with 


start   the  machine  working  and  set  the  stop,  afnr  which  no 
further  attention   is  required. 

Particular  attention  lias  Ijeen  paid  to  the  provision  of  a 
strong  drive,  and  with  this  idea  in  mind,  the  bearings  for 
the  shafts  have  been  made  of  exceptionally  large  size  All 
bearings  are  self-oiling  and  the  ways  in  the  bed  are  pro- 
vided with  self-oiling  rolls.  When  so  desired,  Individual 
motor  drive  may  be  applied.  P'or  this  purpose,  the  motor  is 
either  mounted  on  the  housings  and  belted  direct  to  the 
driving  pulleys;  or  it  is  mounted  on  the  floor  or  on  a 
bracket  secured  to  the  bed  of  the  planer  and  belted  to  a  self- 
contained  countershaft.  A  two-  or  three-horsepower  motor  Is 
required,  according  to  the  character  of  the  work  and  the 
speed  at  which  it  is  desired  to  run  the  planer.  The  platen 
can  be  run  at  very  high  cutting  speeds.  For  example,  on 
bronze  work  a  cutting  speed  of  from  110  to  115  feet  per 
minute  is  recommended,  and  operating  under  these  con- 
ditions the  planer  is  said  to  be  capable  of  producing  abso- 
lutely perfect  work.  This  planer  Is  well  adapted  for  either 
tool-room  or  manufacturing  work  which  conies  within  Its 
range. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Cleaning  Gun:  C.  II.  Dyur  Co.,  :!9  Piedmont  St..  IJoston, 
Mass.  A  pneumatic  cleaning  device  in  the  form  of  a  gun 
which  applies  a  blast  of  air  to  the  required  location.  The  air 
blast  is  controlled  by  a  trigger. 

Portable  Welding  Outfit:  Dyer  Apparatus  Co.,  39  Piedmont 
St.,  Boston,  Mass.  A  portable  welding  outfit  in  which  the 
torch  is  so  arranged  that  a  straight  tube  may  be  inserted  in- 
stead of  the  bent  tube  when  welding  is  to  be  done  at  the 
bottom  of  a  hole. 


Fig.   3.     Kokomo  Drill  equipped   with  Hand  Feed 

the  "second  belt  drive"  as  successfully  applied  to  all  of  the 
larger  sizes  of  machines  built  by  this  company.  In  addition, 
an  improved  type  of  belt  shifter  cam  has  been  incorporated  in 
the  design  which  is  enclosed  in  a  box  on  the  inside  of  the 
bed,  where  it  is  thoroughly  protected  from  dirt  and  chips. 
The  belt  eyes  are  of  an  improved  type  and  the  intermediate 
pinion  and  gear  in  the  driving  train  are  of  the  spiral  type. 
This  feature,  combined  with  the  second  belt  drive,  does 
away  with  the  possibility  of  noise  from  high-speed  spur 
gears  and  gives  a  quiet,  smooth  running  machine. 

The  machine  is  equipped  with  all  of  the  features  of  the 
larger  sizes  of  Whitcomb-niaisdell  planers  including  the  cross 
head  fastener;  the  patented  shipper  dogs,  which  are  self  act- 
ing, and  may  be  released  by  a  slight  pressure  of  the  linger: 
and  the  self-relieving  friction  box  driven  by  a  silent  chain, 
which  works  with  great  precision  and  without  drag.  An  auto- 
matic stop  for  vertical,  angular  and  cross  power  feeds  can 
be  applied,  which  constitutes  a  useful  feature  to  have  on  a 
machine   for  tool-room  work,  as  it  enables  the  toolmaker  to 
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Grinder:  Koyersford  Foundry  &  Machine  Co.,  54  X.  5th 
St.,  Philadelphia,  Pa.  A  floor  type  of  dry  grinder  with  an  oil 
reservoir  cored  out  of  the  head  below  the  spindle.  A  wick 
with  both  ends  dipping  into  the  oil  keeps  the  bearings  con- 
tinually lubricated.     Tlie  bearings  are  dust-proof. 

Oil  Cup:  Penn  Pressed  Metal  Co.,  Camden,  N.  J.  An  oil 
cup  formed  from  sheet  brass  and  provided  with  a  cap  that 
has  three  projecting  lugs.  Normally  the  cap  is  closed  through 
the  action  of  a  spring  but  it  is  easily  opened  by  bringing  the 
top  of  the  oil-can  spout  into  contact  with  one  of  the  lugs. 

Portable  Welding  Outfit:  Metals  Welding  Co..  Cleveland. 
Ohio.  This  outfit  consists  of  the  usual  pair  of  tanks  for  hold- 
ing the  oxygen  and  acetylene  together  with  suitable  con- 
nections, flexible  tubing  and  torches.  The  machine  is  built 
primarily  for  use  in  garages  but  is  capable  of  application  for 
use  in  other  shops. 

Rail  Drilling  Machine:  Newton  Machine  Tool  Works,  Inc., 
Phila(leli)liia.  I'a.  A  rail  drilling  machine  equipped  with 
four  spindles,  the  fourth  being  an  auxiliary  spindle.  The 
three  right-hand  spindles  are  employed  for  the  principal  drill- 
ing operations.  The  machine  is  driven  by  a  lO-hnrsepower 
Westinghouse  motor. 
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Improved  "Kwik-Kut"  Machines:  !■;.  C.  Alkins  K-  Co.,  In- 
dianapolis, liiil.  'i'lic  "Kwik  Kill"  Miacliliics  oT  lliis  (•oini)aii.v's 
inamifacturo  liavo  recently  been  Improved  by  tli(>  acldUlon 
of  a  Kulde  cohsIkIIiik  of  an  iiprlKlit,  tlironKli  which  the  blade 
pa.s.ses  to  Insnre  ac.euracy  in  cutting.  A  hydraulk;  altachnienl 
lias  also  been  added  to  roKiilate  tlH>  bladii  pressure. 

Lock-nut:  Harvey  .1.  Hippie,  IL'I  Charlotte  St.,  I-an- 
caster,  I'a.  This  lo<-kinK  devi':e  consists  of  a  wire  rinp;  with 
ono  end  of  the  rlnn  extended  at  rifjht  angles  to  its  plane.  The 
ring  goes  between  the  nut  and  its  seal  and  the  end  (its  In  a 
groove  in  the  bolt.  When  the  nut  Is  screwed  down,  this  end 
wire  Is  bent  over  into  the  castellations  In  the  nut. 

Driving  Wheel  Lathe:  Putnam  Machine  Co.,  FItcliburtr, 
Mass.  An  impioved  model  of  the  precedin;;  machini^  of  tliis 
type.  In  the  new  machine  the  feed  is  taken  directly  from 
the  main  driving  shaft.  The  tailstock  may  be  operated  by  an 
independent  motor  or  from  an  independ(>nt  countershaft. 
The  driving  shaft  is  of  nickel  steel  and  all  gears  are  of  steel. 

Eight-spindle  Drilling  Machine:  Kdward  Board,  619  Fil- 
bert St.,  Philadelphia.  I'a.  A  machine  for  drilling  the  mixer 
ends  of  gas  stove  units.  Tliis  consists  of  shallow  drilling  or 
"spotting."  Kiglit  drills  's  inch  in  diameter  arc  used,  which 
are  spaced  3/16  inch  apart  around  the  arc  of  a  circle.  The 
burner  to  be  drilled  is  clamped  by  means  of  an  eccentric 
binder. 

Friction  Clutch:  Carl  G.  Westlund  Co.,  Worcester,  Mass. 
A  friction  clutch  made  in  a  variety  of  sizes.  All  parts  are 
split  so  that  the  c.lut<;h  may  be  installed  without  requiring 
the  shaft  to  be  taken  down.  The  working  mechanism  is 
entirely  enclosed  and  all  screws  and  nuts  are  set  flush  with 
the  surface.  The  clutch  is  designed  for  both  high  and  low 
speeds. 

Drilling  and  Boring  Machine:  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.  Tliis  machine  can  be  used 
either  as  a  post  drill  or  horizontally.  The  maximum  length 
of  feed  of  the  spindle  is  17  inches  and  three  changes  of 
power  feed  are  provided  in  addition  to  hand  adjustment  of  the 
spindle.  The  distance  from  the  center  of  the  spindle  to  the 
face  is  14  inches. 

Plate  Shear:  Long  &  Allstatter  Co.,  Hamilton,  Ohio.  A 
plate  shear  which  has  a  capacity  for  plates  up  to  %  inch  in 
thickness  and  up  to  16  feet  wide.  This  machine  is  pro- 
vided with  the  regular  type  of  automatic  hold-down  for 
clamping  the  woik  which  is  used  on  shears  built  by  this 
company.  The  slide  is  provided  with  an  air  balance  in  place 
of  the  usual  weights. 

Blueprint  Finishing  Machine:  Revolute  Machine  Co.,  417 
E.  93rd  St.,  New  York  City.  A  machine  for  washing,  drying, 
ironing  and  finishing  blueprints  which  are  either  in  the  form 
of  separate  sheets  or  in  a  continuous  roll.  The  four  essen- 
tial parts  of  the  machine  consist  of  a  washing  tank,  a  wringer, 
a  hot  drying  and  ironing  drum  and  an  automatic  winding  de- 
vice for  long  prints. 

Open-gap  Shear:  Cleveland  Punch  &  Shear  Works  Co., 
Cleveland,  Ohio.  A  motor-driven  machine  built  for  the  Penn- 
sylvania railroad  for  use  in  the  Altoona  shops.  The  machine 
is  intended  for  shearing  0.40  per  cent  carbon  bars  3  by  12 
inches  in  size.  The  frame  is  of  steel  and  the  bearing  sur- 
faces are  bronze  bushed.  Power  is  supplied  by  a  35-horse- 
power  direct-connected  motor. 

Knuckle  Joint  Press:  Max  Ams  Machine  Co.,  Mount 
Vernon,  N.  Y.  A  line  of  embossing  and  swaging  presses  made 
in  various  sizes.  The  frames  of  all  machines  with  a  capacity 
for  pressures  exceeding  250  tons  are  reinforced  by  steel  rods. 
The  knuckle  joints  have  adjustable  wearing  surfaces  and 
liardened  steel  pins.  The  range  of  sizes  includes  presses  with 
capacities  varying  from   50  to  1000  tons. 

Pipe  Fitting  Tapping  Machine:  Pottstown  Machine  Co., 
Pottstown,  Pa.  A  single-spindle  machine  for  tapping  flanges, 
single-end  fittings  and  similar  parts.  The  work  is  held  in 
toggle  operated  chucks.  Ample  adjustment  is  provided  on  the 
machine  to  adapt  it  for  turning  out  small  lots  of  work 
quickly.  Different  sizes  are  built,  the  capacity  of  the  largest 
machine  being  for  fittings  up  to  12  inclies  in  diameter. 

Cutting-off  Machine:  Matson  Machine  Co.,  Concord,  N.  H. 
A  cutting-off  machine  which  has  a  capacity  for  round  or 
square  work  up  to  4i/^  inches  in  diameter  or  thickness.  The 
machine  is  driven  by  a  worm-gear  and  is  provided  with  ball 
thrust  bearings  at  the  ends  of  the  driving  shaft  and  feed- 
screw. The  feed  is  started  by  engaging  a  positive  clutch 
which  is  automatically  released.  The  range  of  feeds  is  from 
%  to  %  inch  per  minute. 

Screw  Press:  Pruyn  &  Bilodeau,  1876  Broadway,  New 
York  City.  This  machine  is  intended  for  use  in  machine  and 
repair  shops.  It  has  columns  mounted  at  each  side  of  the 
bed  which  are  15  inches  apart  and  distance  pieces  5,  10  and 
15  inches  in  length  are  provided.  This  arrangement  enables 
the  screw  to  be  brought  to  any  desired  position  for  perform- 
ing different  operations.  The  table  is  26  by  19  inches  in  size 
and  has  an  opening  in  the  middle. 

Motor  Starter:  Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis. 
A  high  voltage  automatic  motor  starter  to  provide  for  start- 
ing 1100  and  2200  volt  A.  C.  squirrel  cage  motors  used  in  in- 


dustrial phiiits.  Tiie  apparatus  consists  of  a  frame  made  of 
angle  iiDii.  upon  which  the  high  tension  oil  immersed 
solenoid  switches,  and  the  relays  re(|uired  to  control  the  motor 
and  auto  transformer  circuits  ar(!  mountc^d.  The  starting 
switches  are  oper.-iti-d  by  single  [jhase  solenoids. 

Motor  Operated  Shear  Gage:  Long  &  Allstatter,  Hamilton, 
Ohio.  .\  back  gage  for  use  on  a  shearing  machine,  which  is 
driven  by  a  %  horsei)ower  electric  motor.  The  gage  is  pro- 
vided with  a  Iead-S(;rew  near  each  end  for  running  it  forwird 
or  away  from  the  shear  blade.  The  movement  is  controlled 
by  means  of  a  lever  at  the  right-hand  side  of  the  mac;hine. 
After  the  gage  has  been  run  out  to  an  approximate  setting,  it 
may  be  accurately  located  by  means  of  a  handwlnu'l. 

Hand  Drill  and  Drill  Vise:  North  Bros.  Mfg.  Co.,  Phila- 
delphia, Pa.  The  drill  is  provided  with  an  automatic  trip  for 
disengaging  the  feed  when  the  spindle  has  reached  the  ex- 
treme of  its  travel.  The  machines  are  built  in  two  sizes  with 
capacities  for  handling  drills  up  to  '  i  and  I/2  inch  in  diameter, 
respectively.  The  drill  vise  is  6  inches  long  by  2%  inches  wide 
by  2  inches  high.  The  jaws  are  1%  inch  deep  and  open  3 
inches  without  the  swivel  jaw  or  2%  inches  with  it. 

Balance  Indicator:  Emery  .Johnson,  Newberg,  Oregon.  A 
balance  indicator,  the  operation  of  which  is  based  on  the 
principle  that  a  perfectly  balanced  rotating  disk  which  is 
loosely  supported  on  its  axis  is  free  to  move  in  any  direc- 
tion, although  its  axis  may  be  unsteady.  The  instrument  is 
momentarily  applied  to  the  end  of  the  shaft  to  be  balanced  and 
if  this  shaft  is  unbalanced,  the  spindle  of  the  indicator  pro- 
ceeds in  a  circuitous  path  while  the  disk  seeks  its  own  course 
and  revolves  steadily. 

Pipe  Fitting  Tapping  Machine:  Pottstown  Machine  Co., 
Pottstown,  Pa.  A  5-way  automatic  tapping  machine  for  tap- 
ping T's,  L's,  and  Y's,  crosses  and  other  fittings  of  any  angle 
and  with  side  outlet.  The  tapping  heads  are  carried  on  a 
plate  which  is  slotted  so  that  the  heads  may  be  adjusted  to 
the  required  angle.  Four  spindles  are  carried  in  bearings 
mounted  on  this  plate  and  a  fifth  spindle  projects  through 
the  center  of  the  plate.  The  spindles  are  fed  in  and  out  by 
means  of  interchangeable  lead-screws. 

Elevating  Truck:  Cowan  Truck  Co.,  Holyoke,  Mass.  This 
company  has  added  to  its  line  an  elevating  transveyor  which 
has  a  lift  of  3  inches  and  a  capacity  for  handling  loads  up 
to  5000  pounds.  This  transveyor  is  known  as  the  Type  H 
and  has  been  particularly  developed  for  use  in  factories 
where  it  is  required  to  load  work  into  freight  cars.  For 
such  service,  it  has  been  found  that  a  truck  capable  of  lift- 
ing work  1V>  or  2  inches  is  not  adequate.  The  large  capacity 
of  the  truck  enables  material  to  be  moved  with  greatly  in- 
creased efficiency. 

Air  Compressors:  Sullivan  Machinery  Co.,  Chicago,  111. 
Two  types  of  a  power  driven  air  compressor.  The  special 
feature  of  one  of  these  machines  consists  of  the  combination 
of  one  horizontal  and  one  vertical  cylinder  with  both  pistons 
driven  from  one  crankpin  on  a  center  crank,  and  both  valve 
gears  driven  from  one  crank  disk  on  the  end  of  the  shaft. 
The  other  unit  referred  to  is  a  small  size  single  stage  com- 
pressor. This  unit  is  of  the  center  crank,  straight  line, 
single  stage  type  and  is  belt  driven.  The  design  is  such  that 
the  crankshaft  may  be  taken  out  and  reversed  end  for  end 
to  provide  for  driving  the  compressor  from  either  side. 

Edging  Machine:  Waterbury  Farrel  Foundry  &  Machine 
Co.,  Waterbury,  Conn.  A  machine  for  edging  drawn  shells 
used  in  tli^  manufacture  of  products  made  of  pressed  and 
formed  steel.  The  machine  takes  the  shell  after  it  leaves  the 
press,  trims  the  ragged  edge,  smootlis  the  edge  and  cuts  the 
shell  off  to  the  desired  length.  Tl\e  machine  is  semi-auto- 
matic in  operation,  the  shells  being  fed  into  the  hopper  by 
the  operator,  after  wliich  they  are  carried  automatically  to  a 
position  directly  in  line  with  the  chuck.  The  shells  are  then 
pushed  into  the  chuck  against  a  positive  stop  and  the  opera- 
tions performed  on  tliem.  Machines  of  this  type  are  made  in 
several  styles  to  meet  tlie  requirements  of  different  classes 
of  work. 

Horning  Press:  Cleveland  Machine  &  Mfg.  Co.,  Cleve- 
land, Ohio.  In  the  November,  1913,  number  of  Machinery 
a  wiring  and  horning  press  built  by  the  Cleveland  Machine 
&  Mfg.  Co.,  Cleveland,  Ohio,  was  illustrated  and  described. 
This  machine  has  a  capacity  for  closing  seams  up  to  12 
inches  in  length  and  for  wiring  work  up  to  10  inches  in 
diameter.  Its  weight  was  1850  pounds.  Since  that  time  a 
larger  machine  of  the  same  type  has  been  added  to  the  line 
of  the  Cleveland  Machine  &  Mfg.  Co.  The  large  machine 
will  close  seams  up  to  20  inches  in  length  and  wire  work 
up  to  18  inches  in  diameter.  The  weight  of  the  macliine  is 
9000  pounds.  Both  of  these  machines  are  equipped  with  a 
knee  pivoted  on  the  left-hand  side  of  the  machine.  When  it 
is  desired  to  use  the  press  for  horning  operations,  this  knee 
is  swung  around  out  of  the  way  and  the  horn  is  set  up  in  a 
hole  in  the  frame  of  the  press  provided  for  that  purpose.  In 
addition  to  the  knee  supported  on  the  left-hand  side  of  the 
press,  the  large  machine  is  equipped  with  an  auxiliary  knee 
for  use  in  wiring  deep  cans  and  similar  classes  of  work.  The 
auxiliary  knee  is  pivoted  from  the  right-hand  side  of  the 
press,  the  method  of  support  being  the  same  for  both  knees. 
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ROSNER    PROCESS    OF    WELDING    HIGH- 
SPEED STEEL 

A  process  for  welding  high-speed  steel  to  low  carbon  steel 
has  been  developed  by  Adolph  Rosner,  of  Bridgeport,  Conn. 
This  process  enables  a  small  piece  of  expensive  high-speed  steel 
to  bo  fnsed  or  welded  to  a  piece  of  low  carbon  steel  to  pro- 
duce a  tool  for  lathe  or  planer  work,  when  a  high-speed  steel 
cutting  edge  is  necessary.  The  piece  of  high-speed  steel  is  not 
dovetailed  or  let  into  the  carbon  steel  shank,  but  is  welded  to 
a  flat  surface  making  it  one  piece  with  the  sliank;  and  the 
strength  of  the  union  is  such  that  the  high-speed  steel  cannot 
be  broken  off  by  the  pressure  of  the  heaviest  cut.  The  heat 
is  radiated  from  the  cutting  point  of  a  tool  built  up  in  this 
way  as  readily  as  in  the  case  of  tools  which  are  made  entirely 
of  high-speed  steel.  The  Rosner  welded  tools  can  be  annealed, 
reshaped,  machined  over  and  rehardened  as  often  as  neces- 
sary. It  is  also  possible  to  bend  and  forge  such  tools  to  a  cer- 
tain extent  without  breaking  the  weld,  providing  the  opera- 
tion is  performed  at  a  high  temperature. 

The  cutting  edge  of  a  tool  is  the  only  part  which  need  be 
made  of  high-speed  steel.  With  ordinary  tools,  a  lot  of  ex- 
pensive high-speed  steel  is  wasted  in  reforging  and  grinding 
the  tool,  but  with  the  Rosner  method  the  shank  is  made  out 
of  steel  having  from  0.20  to  0.30  per  cent  of  carbon  which  can 
be  bought  for  about  two  cents  a  pound.  The  welding  is  done 
in  a  gas  furnace  at  a  temperature  of  over  2000  degrees  F. ;  a 
special  flux  is  used,  and  the  shank  of  the  tool  is  cooled  in 
water  after  completing  the  welding  operation  for  the  purpose 
of  stiffening  it.  The  problem  of  hardening  tools  is  eliminated 
in  the  case  of  Rosner  built-up  tools,  as  the  hardening  is  done  at 
the  same  time  that  the  welding  is  performed,  but  without  the 
use  of  an  air  blast.  Immediately  after  hardening,  the  tools  are 
ready  to  be  ground  for  use  in  the  lathe  or  planer. 

Die  blocks  can  be  made  by  the  Rosner  process  of  welding. 
For  this  purpose  a  thin  layer  of  high-speed  steel  is  welded  to 
the  top  of  the  low  carbon  steel  die  block.  Dies  made  in  this 
way  are  much  cheaper  than  those  in  which  expensive  steel  is 
used  for  the  entire  die,  and  they  do  not  shrink  or  crack  in 
hardening.  In  making  such  dies,  the  pieces  are  machined 
very  close  to  the  desired  shape  and  size  before  welding;  and 
after  the  welding  operation  has  been  performed,  the  die  will 
have  to  be  annealed,  machined  to  the  required  size  and  then 
rehardened.     There  are  a  great  many  special   cutting  tools, 


Fig.    1.     A    Built-up    Tool    welded    by    the    Rosner    Process 


such  as  forming  tools,  used  in  machine  shops,  in  which  only  a 
small  part  of  the  tool  can  be  utilized.  This  process  of  weld- 
ing a  high-speed  cutter  to  a  shank  of  cheaper  steel  lowers  the 
cost  of  such  tools  very  materially.  Cutters  for  boring  bars 
can  be  made  by  welding  a  piece  of  high-speed  steel  to  each 
end  of  a  low  carbon  steel  shank.  When  the  cutter  becomes  too 
short  through  grinding,  it  may  be  brought  back  to  the  re- 
quired length  by  peening  the  metal  in  the  middle  of  the 
shank.  The  Rosner  process  has  also  been  successfully  applied 
for  making  the  cutters  used  on  a  variety  of  wood-working 
machines. 

The  use  of  welded,  built-up  tools  means  a  saving  of  from 
30  to  40  per  cent  as  compared  with  the  cost  of  solid  high-speed 
steel  tools  for  use  in  the  lathe  or  planer.  The  welded  tools  do 
not  require  any  reforging  and  consequently  the  shop  equip- 
ment for  handling  this  work  is  not  necessary.     When  a  tool 


made  entirely  of  high-speed  steel  has  been  ground  down  bo 
that  it  Is  too  short  for  further  use,  It  does  not  pay  to  draw  it 
out  to  a  smaller  section  of  greater  length,  because  the  cost 
per  pound  of  drawing  it  out  to  this  section  is  higher  and  the 
quality  of  the  steel  considerably  lower  than  that  of  new 
metal.  The  expense  of  high-speed  steel  tools  has  been  ma- 
terially reduced  by  using  tool-holders  in  which  a  small  piece 
of  high-speed  steel  is  held  by  means  of  a  set-screw.  Hut  these 
tools  are  not  entirely  satisfactory--especlally  for  heavy  and 
rapid  cutting.  It  has  been  found  that  a  small  piece  of  high- 
speed steel  inserted  in  a  holder  does  not  conduct  the  heat 
generated  in  cutting  to  the  shank  as  well  as  a  solid  tool  does. 
The  result  is  that  tlie  cutting  edge  of  the  small  tool  docs  not 
stand  up  so  well  as  that  of  a  tool  made  of  one  piece  of  steel. 
It  is  possible  to  weld  high-speed  steel  to  low  carbon  steel 
electrically,  but 
this  process  can- 
not be  applied  in 
making  lathe  or 
planer  tools.  The 
reason  is  that  in 
such  electrically 
welded  tools,  the 
high-speed  steel  is 
full  of  fine  cracks 
caused  by  the  rapid 


Fig.    2.     Test    of    a    Bosner    Weld — the 
Steel    broke    first 


heating  of  the  metal,  and  these  cracks  result  in  the  breaking 
of  the  cutter.  To  give  satisfactory  results,  high-speed  steel 
must  be  heated  slowly.  Oxy-acetylene  welding  cannot  be  used 
for  the  same  reason.  In  addition,  these  processes  do  not  unite 
the  high-speed  and  low  carbon  steels  firmly  enough  to  enable 
a  tool  made  in  this  way  to  stand  up  under  the  pressure  of 
heavy  cuts. 

The  following  outlines  the  expense  involved  in  reforging 
and  hardening  a  lathe  or  planer  tool  %  by  1^4  by  10  inches 
in  size  made  entirely  of  high-speed  steel.  It  is  estimated  that 
a  tool  of  such  dimensions  can  be  reforged  and  hardened  six 
times,  after  which  the  tool  will  be  only  4  inches  long— allow- 
ing 1  inch  for  each  reforging — and  it  is  then  too  short  to  be 
used  satisfactorily.  This  relation  is  shown  diagrammatically 
in  Fig.  4,  where  the  cutting  edge  of  the  tool  is  marked  .1,  the 
portion  of  the  entire  tool  actually  used  B  and  the  scrap  C. 
The  portion  of  the  steel  wasted  in  grinding  is  marked  D  and 
the  metal  cut  off  in  reforging  the  tool,  E.  It  will  be  evident 
that  the  scrap  C  amounts  to  40  per  cent  of  the  entire  tool. 

First  heating  to  1.500  degrees  F 4  minutes 

Trimming  and  forging 2  minutes 

Second  heating    1  minute 

Finish-forging    1  minute 

Grinding    1  minute 

Heating  to  2100  degrees  F.  for  hardening. .   3  minutes 

Quenching   1  minute 

Time  lost  in  fixing  the  fire,  etc 2>^  minutes 

Total  time  15^  minutes 

Labor 

1  blacksmith    $0.30  per  hour 

1  blacksmith's  helper   0.20^er  ^lour 

$0.50  per  hour 
$0.0083  per  minute 

151^  minutes  at  $0.0083 $0.1286 

General  shop  expenses  60  per  cent 00771 

Actual   cost  one   reforging  and   hardening $0.2057 

Good  high-speed  steel  costs  from  seventy-five  cents  to  $1.50  a 
pound.  An  ordinary  lathe  side  tool,  10  inches  long,  which  is 
made  entirely  of  high-speed  steel  can  be  reforged  and  rehard- 
ened about  six  times,  but  about  40  per  cent  of  the  metal  is  lost 
as  the  tool  becomes  too  short  for  use.  The  cost  of  reforging 
tools  varies  with  the  cross-section.  The  following  tabular 
matter  outlines  the  cost  of  reforging  the  tool  six  times,  to- 
gether with  the  cost  of  the  material. 

3  pounds  of  high-speed  steel  at  seventy-five 

cents    $2.25 

Reforging    6    times    and    rehardenlng    at 

twenty    cents    1-20 


.$3.43 
.     .08 


Total  cost    

Value    of    scrap     

Net  cost  of  one  high-speed  lathe   tool ...  .$3.37 
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For  compHrlson  with  tlif  all  1iIk1i-sP<'<'(1  steol  tool  coiiHlclcrL'd 
lit  the  preci'illiiK  (ilsi'iiHslon,  we  will  foiisliler  a  UoHiicr  welded 
tool  10  liu'lu'8  loiiK,  which  hiiH  a  plt'i'((  of  high-speed  Btcel 
l^^  inch  long  welded  to  it.  It  is  estimated  that  live  of  these 
l)uilt-»ip  tools  will  do  the  same  work  as  one  all  hlRh-speed  steel 
tool  of  the  same  length  and  eross-seetlon.  When  one  Uosner 
tool  is  used  up,  a  new  one  is  olitiiliied  I'roin  the  stock-room  so 
that  the  tool  is  always  of  tin'  most  I'llUicni  IcmkIIi.     'I'lic  low 


Fig-.    3.     A    Group    of    Rosner    Tools   for    the    Lathe    and    PI 


carbon  steel  shank  of  a  worn  out  Rosner  tool  may  be  scrapped 
or  another  piece  of  high-speed  steel  may  be  welded  to  it.  On 
this  basis  the  relative  cost  of  tools  of  these  classes  would  be 
as  follows: 

1  3-pound  high-speed  steel  tool  at  seventy- 
five   cents   per   pound   and   six   reforg- 

ings     $3.37 

5  Rosner  tools  sold  for  forty  cents  each..   2.00 

Saving    by    using    welded    tools $1-37  =  41% 

By  using  certain  shapes,  it  is  possible  to  get  as  much  ser- 
vice out  of  three  welded  tools  as  can  be  obtained  from  one  all 


HIGH-SPEED  STEEL  LATHE  TOOL 


HIGH-SPEED  STEEL  LATHE  TOOL  t'^$'S 

TER  FIRST  REFORGING.  f:^^S^ 
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Fig.    4.     Diagram    showing    reduction    of    a    Lathe    Tool    in 
reforming  and  grinding 

high-speed  steel  tool.  To  do  this,  the  high-speed  steel  strip 
welded  to  the  shank  of  the  tool  is  longer  than  that  ordinarily 
employed.  With  such  tools,  a  comparison  of  efflciency  would 
be  as  follows: 


1  :;  pound  nil  high-speed  steel  tool  at 
seventy-five  cents  per  pound  and  six 
ruforglngs    $3.37 

3  Rosner  tools  sold  for  sixty  cents  each..  1.80 

Saving   by    using    w<!lded    tools $1.57-    47% 

As  the  results  of  extensive  experience  in  the  use  of  these 
tools  are  not  available,  the  comparisons  drawn  cannot  be  re- 
garded as  iron-clad.  They  are,  however,  suflleiently  close  to 
give  a  very  fair  approximation  of  the  saving  made  possible 
through  the  use  of  high-speed  steel  cutters  weldi.'d  to  shanks 
made  of  l(!ss  (expensive  material. 
*     *     « 

U.  S.  COMMISSION  ON  INDUSTRIAL  RELATIONS 
The  United  States  Commission  on  Industrial  Relations  will 
hold  its  first  formal  public  hearing  in  Washington,  April  6, 
at  which  collective  bargaining,  conciliation  and  arbitration  as 
means  of  adjusting  differences  between  employer  and  employe 
will  be  considered.  ('orporation  officials  and  trade  union 
leaders  who  have  negotiated  and  maintained  trade  agreements 


LOW  CARDON  STEEL 


WELDED  HERE 


O    SUCH    TOOLS     WILL     GIVE 
MUCH  SERVICE  AS  ONE  SOLID 
H-SPEED  STEEL  TOOL,   SAVING 
^ER  CENT  IN  COST  OF  TOOLS. 


-WELDED   HERE 


HIGH-SPEED  STEEL - 


LOW  CARBON  STEEL 


B 


' CARBON  STEE 


I^ 


-SPEED  STEE 


FIVE    SUCH    TOOLS  WILL  GIVE  AS  MUCH  SE 
AS  ONE  SOLID  HIGH-SPEED  STEEL  TOOL, 
40  PER  CENT  IN  COST  OF  TOOLS. 


Fig.   5.     Eosner  Built-up  Lathe   Tools  with  Points  of  Various  Lengths 

in  five  of  the  nation's  largest  industries  will  be  called  to  tes- 
tify. The  commission  hopes  to  elicit  information  that  will 
disclose  to  what  extent  improvement  in  industrial  relations 
might  be  expected  from  the  general  adoption  of  such  agree- 
ments in  other  industries.  The  hearing  will  include  system- 
atic efforts  at  peaceable  settlement  of  disputes  in  the  coal  min- 
ing industry,  railroads,  clothing  and  printing  trades,  the 
building  trades  and  the  molders'  trade. 

COLONIAL  EXPOSITION  IN  SBMARANG 
A  Colonial  Exposition  will  be  held  in  the  city  of  Semarang, 
Java,  Dutch  East  Indies,  in  the  months  of  September- 
November,  1914,  to  celebrate  the  centennial  of  the  return  of 
the  Dutch  East  Indies  under  Dutch  rule  after  political  af- 
fairs in  Europe  had  been  readjusted  following  the  defeat  of 
Napoleon  and  his  banishment  to  St.  Helena.  The  Dutch  East 
Indies,  of  which  Java,  Sumatra,  Borneo  and  Celebes  are  the 
principal  islands,  and  which,  geographically  speaking,  form 
a  link  between  the  mainland  of  Asia  and  Australia,  have  a 
population  of  over  30,000,000  inhabitants.  Further  informa- 
tion regarding  the  Colonial  Exposition  may  be  obtained  from 
T.  Greidanus,  136  Water  St.,  New  York  City. 
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PRESENTATION   OF   THE  E.  H.  HARRIMAN 
MEMORIAL   MEDALS 

'I'lK'  prt'seiUatioii  of  the  E.  H.  llarriiiiaii  iiieniorial  iiiodals 
awarded  by  the  American  Museum  of  Safety  to  the  Southern 
Pacific  Co.  was  made  Saturday  evening,  March  14,  in  the 
beautiful  studio  of  A.  A.  Anderson,  80  West  40th  St.,  New 
York  City.  The  gold  medal  was  awarded  to  the  Southern 
I'acific  Co.,  represented  by  Julius  Kruttschnitt,  chairman  of 
the  executive  board,  at  the  annual  ditmer  of  the  American 
.Museum  of  Safety,  December  12,  but  the  actual  presentation 
of  the  medals  was  deferred  until  the  names  of  the  operat- 
ing official  and  the  employe  most  deserving  of  the  honor 
were  known.  The  gold  medal  is  given  to  the  railroad  com- 
pany that  has  done  most  for  the  safety  of  passengers  and 
employes  during  the  year,  a  replica  in  silver  to  tlie  member 
of  the  operating  department  of  the  road  who  has  done  the 
most  to  bring  about  this  condition  and  a  replica  in  bronze 
to  the  employe  of  the  winning  road  who  lias  been  the  most 
conspicuous  in  the  promotion  of  safety  by  suggestions  or 
otherwi.se. 

The  gold  medal  was  presented  to  Julius  Kruttschnitt  by 
Mrs.  E.  H.  Harriman,  assisted  by  Arthur  Williams,  presi- 
dent of  the  American  Museum  of  Safety,  who  presided;  the 
silver  medal  was  presented  to  William  Sproule,  president  of 
the  Southern  Pacific  Co.,  and  the  bronze  medal  to  William 
Schwab,  conductor  on  the  Sacramento  Division.  Mr.  Schwab 
traveled  a  distance  of  over  3000  miles  across  the  continent 
to  be  present.  In  acknowledging  the  receipt  of  the  medal, 
Mr.  Schwab  mentioned  the  encouragement  that  he  had  re- 
ceived from  the  superintendent  of  the  Sacramento  Division 
to  make  safety  suggestions.  He  cited  an  example  of  the 
suggestions  made.  Two  stations.  Fair  Oaks  Bridge  and 
Fair  Oaks  Junction,  are  only  two  miles  apart,  and  the 
names  are  so  similar  that  confusion  often  resulted  and  mis- 
takes in  reading  train  orders  were  made.  Mr.  Schwab  sug- 
gested that  the  name  of  one  of  the  stations  be  changed  to 
avoid  the  confusion,  which  was  immediately  done.  Mr. 
Kruttschnitt,  in  receiving  the  gold  medal,  spoke  of  the  great 
volume  of  traffic  on  the  Southern  Pacific  Co.,  and  the  team 
work  necessary  to  conduct  such  groat  operations  without  seri- 
ous accidents  and  loss  of  efficiency.  Not  one  passenger  has 
been  killed  in  the  past  five  years,  though  41,783,000  passen- 
gers were  carried  1,756,482,000  miles.  Mr.  Sproule,  presi- 
dent of  the  Southern  Pacific  Co.,  said  that  the  record  was 
made  possible  by  the  loyalty  of  the  men  and  their  general 
cooperation. 

The  E.  H.  Harriman  memorial  medals  are  awarded  yearly 
to  the  railroad  that  lias  made  the  best  record  for  safety  of 
life  and  limb  of  passengers  and  employes.  It  w^as  especially 
gratifying  to  the  principals  concerned  that  the  first  award 
should  go  to  the  Southern  Pacific  Co.,  the  reorganization  of 
which  had  been  an  important  part  of  Mr.  Harriman's  work. 

Mr.    Williams    announced    that    the    American    Museum    of 
Safety   has   been    assigned    the   awarding   of   another   annual 
medal,    this    being    the   Anthony    N.    Brady    memorial    medal 
for    the    street    railways    making    the    best    safety    records. 
•     *     * 

PERSONALS 

Roland  Cole  of  Rochester,  i\.  Y..  has  joined  the  Ferro 
Foundry  &  Machine  Co.,  Cleveland,  Ohio,  as  advertising 
manager. 

M.  P.  Fillingham  has  been  appointed  district  sales  manager 
for  Van  Horn  &  Dutton  Co.,  (Cleveland,  Ohio,  with  an  office 
at  50  Church  St.,  New  York  City. 

William  Sloane  Accles,  European  manager  of  the  Niles- 
Bement-I'ond  Co.,  sailed  from  Southampton,  England,  on  the 
Olympic  February  18  for  a  visit  to  the  United  States. 

Joseph  M.  Schaeffer,  European  representative  of  the 
Waterbury  Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn., 
sailed   for   England   on   the  Miniirtonka  February   28. 

Dyer  Smith,  patent  attorney,  has  removed  from  the  Wool- 
worth  Bldg.,  New  York  City,  to  32  Liberty  St.,  where  he  is 
now  associated  with  Samuel  O.  Edmonds  in  the  practice  of 
patent  and  trade-mark  law. 

Harry  A.  Hey,  office  manager  of  the  American  Society  of 
Mechanical  Engineers,  New  York  City,  has  resigned  to  be- 
come assistant  to  Henry  Souther,  vice-president  of  the  Ferro 
Foundry  &  Machine  Co.,  Cleveland,  Ohio. 


George  A.  Gallinger  of  Pittsburg,  I'a.,  haH  been  placed 
in  charge  of  the  pneumatic  tool  department  of  the  Ingcrsoll- 
Rand  Co.,  with  the  title  of  managiT  of  pneumatic  tool  sales. 
His  headquarters  will  be  at  11   Broadway,  New  York  City. 

Harry  E.  Harris  has  taken  a  po.sition  as  coiiHulting  en- 
gineer with  the  Greenfield  Tap  &  Die  Corporation,  resigning 
his  former  position  as  superintendent  of  the  Wells  Bros.  Co., 
now   a   division   of   the  Greenfield   Tap   &    Die   Corporation. 

Charles  T.  Lamb,  for  many  years  assistant  treasurer  and 
office  manager  of  the  F.  10.  Reed  Co.,  Worcester,  Mass.,  manu- 
facturer of  Reed  lathes,  and  for  the  past  two  years  office 
manager  of  the  Reed-Prentlce  Co.,  has  resigned,  to  take 
effect  May  1.     Mr.  Lamb  will  engage  In  other  business. 

Dr.  W.  M.  Leiserson,  state  superintendent  of  employment 
offices  in  Wisconsin,  has  been  engaged  by  the  I'nited  States 
Commission  on  Industrial  Relations  to  take  charge  of  Its 
investigations  into  irregularity  of  employment  and  to  assist 
in   formulating  recommendations   for   remedial   legislation. 

Frank  A.  Mossberg,  president  of  the  P'rank  Mossberg  Co., 
Attleboro,  Mass.,  was  re-elected  president  of  the  board  of 
trade  of  Attleboro  at  the  annual  meeting,  February  18,  and 
was  also  presented  with  a  loving  cup  for  his  energetic  and 
able  services  in  the  interests  of  the  association  during  the 
past  year. 

Henry  Souther  has  been  elected  vice-president  and  gen- 
eral manager  of  the  Ferro  Foundry  &  Machine  Co.,  Cleve- 
land, Ohio.  Mr.  Souther  is  a  graduate  of  the  .Massachusetts 
Institute  of  Technology  and  for  some  years  was  consulting 
engineer  to  the  Association  of  Licensed  Automobile  Manu- 
facturers. 

Robert  W.  Barwood  of  Philadelphia,  an  experienced  ma- 
chine tool  salesman,  has  made  an  agreement  with  the  Carter 
&  Hakes  Co.,  Winsted,  Conn.,  to  act  as  its  representative 
in  New  England  and  the  territory  adjacent  to  New  York 
and  Philadelphia.  Mr.  Barwood's  headquarters  will  be 
the  Bourse,  Philadelphia. 

A.  J.  Borget,  formerly  of  the  Chalmers  Motor  Car  Co., 
Detroit,  Mich.,  has  been  made  district  sales  manager  of  the 
Van  Dorn  Electric  Tool  Co.,  of  Cleveland,  Ohio,  manufac- 
turer of  portable  electric  tools.  Mr.  Borget's  office  is  at  1013 
Mutual  Life  Bldg.,  Buffalo,  N.  Y.  He  will  cover  the  territory 
in  New  York   State  west  of  Rochester. 

A.  B.  Hazzard,  general  manager  of  the  J.  Morton  Poole  Co., 
Wilmington,  Del.,  for  the  past  six  years,  has  resigned  to 
take  a  position  on  the  staff  of  managers  of  the  Detroit  Engine 
Works,  Detroit,  Mich.  The  employes  of  the  J.  Morton  Poole 
Co.  presented  Mr.  Hazzard  with  a  loving  cup  IVbruary  21, 
and  a  farewell  dinner  was  tendered  him  by  his  friends  at 
the  Hotel  DuPont,  at  which  a  number  of  handsome  presents 
were  given  him  as  tokens  of  kindly  remembrance. 

A.  S.  Baldwin,  for  the  past  three  years  general  manager 
of  the  Alberger  Pump  &  Condenser  Co.,  Newburg,  X.  Y., 
builder  of  turbines,  condensers,  vacuum  pumps,  Corliss  en- 
gines, ice  machines  and  all  types  of  centrifugal  pumps,  has 
resigned  his  position.  Mr.  Baldwin  was  for  four  years  and 
a  half  superintendent  of  shops  for  the  Driggs  Seabury 
Ordnance  Corporation  of  Sharon,  Pa.,  and  previous  to  that 
superintendent  of  the  American  &  British  Mfg.  Co.,  of  Bridge- 
port, Conn.,  for  two  and  one-half  years. 


OBITUARIES 

Robert  C.  Moodey,  president  of  the  Cleveland  Machine  & 
Mfg.  Co.,  and  several  other  corporations,  died  in  Cleveland. 
March  15,  aged  fifty-six  years. 

Adolph  Zuest,  vice-president  and  treasurer  of  the  G.  A. 
Gray  Co.,  of  Cincinnati,  Ohio,  died  on  February  19  follow- 
ing an  attack  of  pneumonia.  Mr.  Zuest  was  fifty-nine  years 
of  age  and  a  bachelor.  He  was  born  in  Cincinnati,  and  for 
over  twenty-seven  years  had  been  connected  with  the  G.  A. 
Gray  Co.  Mr.  Zuest's  engaging  personality  and  kindly  man- 
ner made  many  friends  among  those  having  business  rela- 
tions with  that  company  and  in  the  circle,  who  regarded  him 
highly.  His  loss  will  be  greatly  felt  by  his  business  associ- 
ates. 

GEORGE  WESTINGHOUSE 

George  Westinghouse.  the  ramnus  iuvcTitor  and  engineer, 
died  of  heart  disease  at  his  New  York  City  residence  March 
12,  aged  sixty-seven  years.  His  health  had  been  failing  for 
some  time  and  conse(|uently  his  death,  though  a  great  shock 
to  his  friends  and  acquaintances  all  over  the  country,  was 
nevertheless  in  a  measure  anticipated.  The  mental  alert- 
ness and  wonderful  vitality  that  had  so  characterized  his 
brilliant  career  remained  with  him  to  the  end.  .Although 
actively  associated  with  a  large  number  of  industries,  he  had 
during  the  last  few  years  begun  to  transfer  his  responsi- 
bilities to  the  shoulders  of  his  trusted  lieutenants,  the  fortu- 
nate selection  of  which  has  always  been  one  of  the  leading 
characteristics  of  his  varied  career. 

Mr.  Westinghouse  was  born  at  Central  Bridge.  Scholarie 
Co.,  N.  Y.  His  father  was  an  inventor,  who,  in  1856,  re- 
moved his  family  to  Schenectady,  N.  Y.,  where  he  established 
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How  the  Work  is  Controlled 

From  One  Point 


A  system  of  starting,  stopping 
and  changing  work  speed  and 
table  traverse  operated  as  easily 
as  an  electric  controller. 


If  you  have  ever  operated  a  grinding 
machine  you  realize  hov^  important  this 
feature  is. 

The  dial  shown  above  is  located  within 
convenient  reach  of  the  operator's  left 
hand.  One  of  the  levers  controls  the  head 
or  rotation  of  the  work,  the  other  changes 
the  rate  of  table  traverse.  The  long  lever 
serves  to  instantly  stop  and  start  both 
work  and  table  simultaneously,  without 
stopping  the  wheel. 

There  are  no  belts  to  shift,  and  no 
cone  pulleys  are  used.  The  work  speed 
and  table  traversing  mechanisms, 
as  shown  in  cut  opposite,  are  driven 
by  a  constant  speed  pulley. 

The  changes  of  speed  for  work 
and  table  are  entirely  independent. 
This  allows  combinations  of  fast  speeds 
and  slow  feeds  or  vice  versa.  To  make 
changes  the  proper  lever  is  moved  around 
the  dial  until  the  desired  speed  is  ob- 
tained, figures  on  the  dial  giving  the 
rate  of  speed.  Note  the  notches  around 
the  edge  indicating  the  large  number  of 
speeds  available.  You  can  always  get 
just  the  right  speed,  for  there  are  no 
long  jumps. 


On  starting  a  new  piece  it  is  rather  dif- 
ficult to  guess  exactly  the  right  work 
speed  and  table  travel  the  first  time.  But 
with  this  mechanism  there  is  no  tempta- 
tion to  let  a  wrong  speed  stand.  It  is  just 
as  easy  to  adjust  the  two  levers  until  the 
combination  best  suited  to  the  work  is 
obtained. 

It  is  also  easy  to  grind  several  di- 
ameters on  one  piece  at  the  correct 
speeds,  because  the  changes  are  so 
quickly  made. 


Interior  of  Speed  Case  from  Rear  of  Machine 


BROWN  &  SHARPE  MFG.  CO. 

OFFICES:  20  Vescy  St..  Now  York.  X.  T. :  6.54  The  Bourse,  Philadelphia,  Pa.  G2C-30  Washington  Blvd.,  Chicago,  111.  305  Chamber  of  Commerce 
Bklg.,    KochestLT,    N.    Y. ;    lioom  419.    University   Block,    Syracuse,    N.    Y. 

REPRESENTATIVES:  Baird  Machinery  Co.,  Pittsburgh,  Pa.,  Erie,  Pa.;  Carey  Machinery  &  Supply  Co..  Baltimore,  Md.;  E.  A.  Kinscy  Co.,  Cin- 
cinnati, <).:  Indianapolis,  Ind. ;  Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal.;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland,  O.,  Detroit,  Mich.;  Col- 
eord-Wright  .Machinery  &  Supply  Co.,   St.   Louis,   Mo. ;   Ferine  Machinery  Co.,    Seattle,    Wash.;    Portland    Machinery    Co.,    Portland,    Ure. 
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No.  11  Plain  Grinding  Machine 


The  principle  of  the  mechanism  of  the 
speed  case  shown  opposite  is  simple.  A 
series  of  several  tapered  friction  disks, 
rotating  at  constant  speed,  transmit 
power  to  a  series  of  recessed  disks.  The 
disks  interlock  and  the  point  of  contact  is 
on  the  edge  of  each  recessed  disk.  Thus, 
as  one  series  is  swung  toward  the  other, 
the  part  of  the  disk  actually  driving  de- 
creases in  radius  and  the  speed  decreases. 

There  are  two  of  these  mechanisms  in 
the  case,  one  for  driving  the  work,  the 
other  for  the  table.  Powerful  springs 
serve  to  hold  the  disks  in  contact,  the 
whole  furnishing  ample  power  for  all 
work  within  the  machine's  capacity. 

The  No.  11  Plain  Grinding  Machine  in 
addition    to    the    new    speed    changing 


mechanism  embodies  many  other  features 
which  make  it  an  easily  operated  ma- 
chine for  handling  the  most  accurate 
classes  of  work  in  large  quantities. 

Have  you  ever  investigated  our  auto- 
matic cross  feed  which  can  be  set  to  grind 
to  a  required  diameter  and  then  auto- 
matically release?  It  feeds  as  fine  as  one 
quarter-thousandth  for  each  traverse  and 
is  quickly  set  to  remove  any  desired 
amount  on  the  diameter. 

Then  there  are  the  Universal  Back 
Rests  which  follow  the  work  down  to  the 
required  diameter  with  equal  pressure 
to  a  positive  stop.  If  you  are  interested 
in  these  production  points  we  will  send 
you  a  circular. 


ROVIDENCE,  R.  I.,  U.  S.  A. 


Canadian:      The    Canadian  ralrlninksMorsr    Co.,    Ltd..    .Montnal,    Toronto,    Wiiinii.cg,    Calgary,    Vancouver.    St.    ,Iolin,    Saskatmui. 
FOREIGN:     lUick   &   Hickman,    Ltd.,    London,    Birmingham,    Manchester,   Slioflleld.   Glasgow;    F.   G.    Kretschmer  &  Co.,    Frankfort.   a/M..   Germany 
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bourne,  Australia;  F.  L.  Strong,   .Manila,   P.   I. 
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tlio  Sc'lKMioctatly  AKrlculluriil  Works.  The  boy  iiltiiidiil  the 
public  ami  IiIkIi  schools  ol'  the  town,  spciidlnn  nnich  ul  iii^ 
lolsuro  time,  alter  studies,  In  bis  lather's  niachiiie  simp. 
What  to  other  lads  would  have  been  regarded  as  Irksouie  and 
coullulii);  youuK  Wcstlnnhouse  I'ouiiil  to  be  a  source  ol'  amuse- 
lueiit  and  Instruction.  lielore  he  was  lil'teen  be  invenled 
and  nuide  a  rotary  (Miglne,  and  passed  at  an  early  ane  the 
oxaniinatlon  lor  the  position  ol'  assistant  euKineer  in  the 
United  States  Navy.  FoUowIiik  honorable  military  service 
from  18t!;!  to  18G5,  ho  entered  Union  C'olleK(\  where  be  re- 
mained until  the  close  of  bis  sophomore  year,  and  obedient 
to  his  impulse-  toward  experiment,  abandoned  bis  classical 
studies  and  entered  ui)on  active  life,  to  lind  a  wider  scope 
for  his  inventive  genius.  In  18(!,^)  he  invented  a  device  for 
replacing  railroad  cars  upon  th(>  track,  which,  beiiiK  of  cast 
steel,  was  numuractured  by  the  l!(>ssemer  Steel  Works,  at 
Troy,  N.  \.  Going  to  Troy  one  day,  a  delay  caused  by  a 
collision  between  two  freight  trains,  suggested  to  Mr.  Wost- 
inghouse  the  idea  that  a  brake  under  the  control  of  an 
engineer  might  have  prevented  the  accident.  His  first 
thought  was  an  automatic  brake  attached  to  the  couplers 
which  was  unsuccessful.  This  was  followed  by  steam, 
which  proved  also  to  be  unsatisfactory  because  by  the  time 
it  reached  the  brake  from  the  engineer's  cab  it  had  lost  its 
power.  At  this  point  fate  seems  to  have  entered  his  life. 
In  the  pages  of  a  magazine  he  had  subscribed  to,  through 
the  solicitation  of  a  young  girl,  he  saw  an  account  of  the 
use  of  compressed  air  in  digging  the  Mont  Cenis  Tunnel, 
three  thousand  feet  under  ground.  Instantly  the  inventor 
saw  light.  After  much  further  study  and  investigation,  the 
feasibility  of  compressed  air  further  impressed  itself  on  him. 
Drawings  of  the  air-pump,  bralvc  c'vlinder  and  valves  were 
made,  but  considerable  time  elapsed  before  a  practical  trial 
of  the  brake  was  obtained.  The  first  patent  was  issued  April 
13,  1869,  and  the  Westinghouse  Air  Brake  Co.  was  formed 
on  July  20  following. 

About  1880  Mr.  Westinghouse  became  interested  in  the 
operation  of  railway  signals  and  switches  by  compressed  air, 
and  soon  after  there  was  developed  and  patented  the  system 
now  manufactured  by  the  Union  Switch  &  Signal  Co.  The 
pneumatic  interlocking  switch  and  signal  apparatus,  whereby 
all  the  signals  and  switches  are  operated  from  a  given  point, 
using  compressed  air  as  the  motive  power  and  electricity  to 
bring  that  power  into  operation,  has  been  successfully  intro- 
duced in  Boston,  Jersey  City,  Philadelphia,  Chicago,  St. 
Louis,  and  many  other  places.  In  1886  the  Westinghouse 
Electric  Co.  was  formed  for  the  manufacture  of  lamps  and 
electric  lighting  apparatus,  Mr.  Westinghouse  having  be- 
come interested  in  the  subject.  The  business  rapidly  de- 
veloped, and  in  1889  and  1890  this  company  absorbed  the 
United  States  Electric  Co.  and  the  Consolidated  Electric  Light 
Co.  In  1891  all  these  properties  were  reorganized  into  the 
Westinghouse  Electric  &  Mfg.  Co.,  which  owns  extensive 
works  at  East  Pittsburg,  employing  over  22,000  people. 

The  question  of  the  steam  turbine  and  its  applications 
was  investigated  by  Mr.  Westinghouse  and  he  secured  the 
patent  rights  of  Charles  A.  Parsons  of  England  on  the  turbine 
in  1897-98.  This  development  of  a  new  prime  mover  soon  led 
the  inventor  to  consider  the  use  of  the  turbine  as  a  prime 
mover  for  ships.  The  trouble  was  the  high  speed.  Mr. 
Westinghouse  then  developed  and  brought  out  one  of  the 
most  ingenious  devices  of  modern  engineering.  This  was 
the  mechanical  reduction  gear  for  reducing  the  inherently 
high  speed  of  a  turbine  to  the  slow  speed  of  a  ship  propeller 
or  direct-current  dynamo.  He  accomplished  this  work  in 
collaboration  with  the  late  Rear  Admiral  George  W.  Mel- 
ville, U.  S.  N.,  and  John  H.  MacAlpine.  Within  the  last  few 
years  he  also  occupied  himself  with  the  development  of  an 
air  spring  for  automobiles  and  motor  trucks. 

Mr.  Westinghouse  rendered  an  invaluable  service  to  the 
electrical  development  of  the  world  when,  in  spite  of  op- 
position, ridicule  and  all  the  unfair  efforts  to  crush  his  alter- 
nating-current system,  he  remained  steadfast  in  his  belief 
that  this  class  of  high-tension  transmission  would  make  dis- 
tant   electrical    distribution    possible.      This    system    his    en- 


George  Westinghouse 

gineers  developed,  and,  incidentally,  secured  the  cooperation 
of  Nicola  Tesla,  1887,  who  invented  the  alternating-current  in- 
duction motor.  The  world  today,  lighted  by  distant  water- 
falls and  central  stations,  now  recognizes  its  debt  to  Mr. 
Westinghouse's  foresight  and  perseverance.  A  struggle  al- 
most identical  with  that  of  the  earlier  fight  for  alternating- 
current  transmission  is  the  recent  development  of  alternat- 
ing-current traction  by  means  of  the  single-phase  motor 
which  the  Westinghouse  Electric  &  Mfg.  Co.  has  now- 
wrought  into  an  accomplished  reality  in  the  case  of  a  num- 
ber of  traction   lines,   railroad   terminals   and   tunnels. 

Originating  with  tlie  air  brake,  the  growth  of  the  various 
Westinghouse  industries  has  been  largely  identified  with 
railway  progress,  and  it  is  interesting  to  note  that  this 
progress  has  represented  increased  security  of  life,  increased 
capacity  of  the  railway  and  reduced  cost  of  operation.  It  is 
simply  stating  a  fact  to  say  that  Mr.  Westinghouse  has  been 
a  great  factor  in  the  advance  of  civilization  as  represented 
by  the  important  part  he  has  played  by  introducing  improved 
means  of  transportation.  When  the  apparatus  had  passed 
the  experimental  state  and  was  ready  for  commercial  ex- 
ploitation, he  established  factories  which  are  themselves 
models,  and  which  show  the  same  anticipation  of  future  de- 
velopment. Not  only  are  the  buildings  handsome  and  well 
equipped  with  the  best  tools,  but  tlae  comfort  of  the  employes 
has  been  generally  considered.  It  is  worth  noting  that  the 
nine-hour  day,  or  rather  the  fifty-four  week,  was  started 
with  the  Westinghouse  Air  Brake  Co.  in  1869,  and  has  been 
adopted  in  all  the  other  works  as  they  were  established. 

Owing  to  his  many  achievements  in  mechanics,  electricity, 
steam  and  gas,  his  name  was  known  the  world  over,  and  he 
had  many  honorable  distinctions  conferred  upon  him  for  his 
achievements  and  in  recognition  of  the  services  he  rendered 
the  various  branches  of  engineering.  He  was  an  honorary 
member  of  the  American  Society  of  Mechanical  Engineers,  of 
which  body  he  was  also  president  in  1910.  He  was  one  of 
the  two  honorary  members  of  the  American  Society  for  the 
Advancement  of  Science.  He  received  the  Edison  gold  medal 
for  meritorious  achievements  in  the  alternating-current  sys- 
tem of  electrical  distribution  and  the  Grashof  gold  medal 
from  the  Society  of  German  Engineers  in  Germany,  which 
acknowledged  him   the   greatest   American   engineer. 

Mr.  Westinghouse  was  connected  with  a  large  number  of 
industries  at  home  and  abroad,  many  of  which  bore  his  name. 
These  companies  employ  50,000  men,  and  are  capitalized 
at  $200,000,000.  He  was  married  in  1867  to  Marguerite 
Franklin  Walker.     His  widow   and  son  George  survive  him. 


COMING  EVENTS 

April  4-11. — First  National  Efficiency  Exposition 
ana  Conference,  Grand  Central  Palace,  New  York 
City.  Walter  H.  Tallis,  director.  Efficiency  So- 
ciety,   Inc.,   41   Paris   Row,    New   York  City. 

April  18-25. — Better  Industrial  Relations  Exhibit 
at  2  W.  64th  St..  New  York  City.  The  exhibit  wiU 
show  the  derices  in  modern  business  which  tend 
to  make  more  harmonious  the  relations  between 
employer  and  employe  and  to  l>etter  the  conditions 
of  employment.  C.  J.  Primm.  exhibit  manager. 
Further  information  can  be  obtain(*d  from  J.  It. 
Kankin,    2    W.    64th   St.,    New    York    City. 

April  21-22, — Annual  meeting  of  the  National 
Metal  Trades  Association,  Worcester,  Mass.  Hotel 
Bancroft,  headquarters.  H.  D.  Sayre,  secretary, 
Peoples   Gas   Bldg.,    Chicago,    111. 

April  23-24. — Semi-annual  convention  of  the 
National  Machine  Tool  Builders'  Association. 
New  York  City.  Hotel  Astor,  headquarters. 
Charles  E.  Hildreth,  general  manager.  Worcester, 
Mass. 


April  29-30. — Annual  meeting  of  the  National  As- 
Miciation  of  Cotton  Manufacturers,  Boston,  Mass.. 
in  the  Paul  Revere  Hall  of  the  Mechanics  Bldg. 
C.  J.  H.  Woodbury,  secretary,  4.1  Milk  St..  Boston, 
Mass. 

May  1-October  31. — Anglo-American  Exposition. 
London,  England,  to  celebrate  the  centenary  of 
peace  between  the  United  States  and  Great 
Britain.  American  executive  offices:  Woolworth 
BUlg.,  New  York  City.  Charles  .1.  Kiralfy  and 
Albert    E.    Kiralfy,    commissioners    general. 

June  10-12. — .\nnual  convention  of  the  Master 
Car  Builders*  Association.  Atlantic  City,  N.  J. 
.T.    W.  Taylor,  secretary.   Karpen  Bldg.,  Chicago,   111. 

June  15-17. — Annual  convention  of  the  American 
Railway  Master  Mechanics'  Association.  Atlantic 
City.  N.  J.  J.  W.  Taylor,  secretary,  Karpen  Bldg., 
Chicago,    111. 

June  15-17. — Annual  convention  of  the  American 
Supply  &  Machinery  Manufacturers'  Association  at 
Wliite  Sulphur  Springs,  West  Virginia;  New  Green 
Brier  Hotel,  headquarters.  General  offices  of  the 
association,    Woolworth    Bldg.,    New   York    City. 


June  16-19. — Spring  meeting  of  the  American  So- 
ciety of  .Mechanical  Engineers,  Minneapolis  and  St. 
Paul.  .Minn.  Calvin  W.  Rice,  secretary,  29  W. 
39th    St..    New    York    City. 

June  30-July  4. — Annual  meeting  of  the  Ameri- 
can Society  for  Testing  Materials,  Atlantic  City,  N. 
J.  Hotel  Traymore,  headquarters.  Edgar  Warburg, 
secretary.  University  of  Pennsylvania,  Phila- 
d.-lpliia.    Pa. 

September  20-25  (1915). — International  Engineer- 
ing Congress,  San  Francisco,  Cal.,  in  connection 
with  tlie  Panama-Pacific  International  Exposition. 
W.  F.  Durand,  chairman,  Foxcroft  Bldg.,  San 
Francisco,   Cal. 

NEW  BOOKS  AND  PAMPHLETS 

The  Pentane  Lamp  as  a  Working  Standard.  By  E. 
('.  Crittenden  and  A.  H.  Taylor.  17  pages,  T 
hy  10  inclies.  Published  liy  the  Department 
(if  Commerce.  Waslnngton.  I).  C.  as  Reprint 
L'lO    of    the    Bureau    of    Standards.    Vol.    10. 
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CLEARANCE 


The  No.  1}4  Cincinnati  Universal  Cutter  and  Tool  Grinder 

Patent  RiKhts  Fully  Reserved 


Incorrect  cutter  clearance  will  reduce  the 
output  of  your  milling  machines  twenty 
per  cent. 

Clearance  depends  upon  certain  mathe- 
matical relations  between  the  cutter  and 
the  grinding  wheel. 

To  obtain  these  on  the  ordinary  grinder 
requires  several  measurements  and  refer- 
ence to  diagrams,  tables  or  charts. 

The  average  operator  doesn't  understand 
these  and  after  a  couple  of  trials  grinds 
until  the  clearance  looks  right — and  your 
milling  department  suffers. 

Compare  the  Cincinnati  method.  After  a 
simple  preliminary  setting  the  swivel  head 
is  revolved  the  desired  amount,  the  clear- 
ance angle  being  read  directly  from  the 
dial — and  your  milling  department  profits. 

This  is  only  one  of  our  exclusive  features. 


Method  of  icttinK  for  clearance. 


Catalogue  tells  them  all. 


Cincinnati    Milling   Machine    Company 

CINCINNATI  OHIO,  U.  S.  A. 
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Modtirn  Punch  *n(I  Dio  Conatruction.  Tlilril  ri<- 
vIh.mI  aiul  .-i.liirK.Ml  .Hlltlon.  is  phkcm.  (I  by  0 
liii'lu'N.  riilillHlii'il  \iy  lli<>  liKliiHtrlnl  I'iohh,  New 
York  Cll.v.      I'll.o,   i;.-!  .'.•iitH. 

Tlie  Togting  of  Baromoters.  1;!  puKi'H,  '  by  10 
liulicH.  riil)nKbc(l  by  the  Doimrtmi'iit  of  Com- 
iiiirc.',  Wiislilnttton,  1).  C,  iih  Clroubir  lU  of 
tlii<    lliirt'iiu    of    Slnmliinln. 

Fuol  BriquottinK  Invostigations,  Ity  C.  I..  Wrl^bt, 
L'77  pnKfS,  0  by  9  liu-br».  lllUHtrHtod.  Tub- 
llNhoil  by  the  Iliin-iiii  of  MIiioh,  Dopnrtniont  of 
Ibi-    Iiit.Tlor.     WiishliiKloii,     D.    C,    n«    Iliillotin 

fi.S. 

Micromotor    Microscopes.     Hy    Arthur    W.    Clrny.     10 
piiKcs,    7    by    10    Inohcs.      rubllshi'd    by    the    Do- 
piirlnu'lit    of   romniorco.    WasbbiKlon.    I).    0.,    iiH 
Itrprlnt    i:ir>   of    the    lUireau    of    StiiiidnrdH,    \ol. 
10. 
Note  on  tho  Sotting:  of  a  Mercury  Surface  to  a  Re- 
quired   Hoijht,      Hy    M.    II.    Stlllinan.      0   paKi-s, 
7    by    10    liii-hf.'!.      I'ubllsh.-d    by    tho    Dopartmcnt 
(>r    ConiniiMTO.    Washhigton.     I).    C,    as    Itoprlnt 
L'll    of    till'    lluri-au   of   Standards.    Vol.    10. 
Mud-ladon    Fluid    Applied    to    Well    Drilling.     Hy    J. 
A.    I'ollard   and   A.   G.    lloyt'oni.      L'l   pat'os,   (!  l)y 
it      Inclios.         lUustrntod.        riilillsliod      liy      the 
IUiron\i    of    Mines,    Dopartmcnt    of    tlio    Interior, 
WnslilPKton,    D.    C,    as   Technioal    Taper   06. 
Hydraulic   Mine   Filling  with   Reference   to   Its   Use 
in     the     Pennsylvania     Anthracite     Fields.       Hy 
Charlo.s    Kn/.ian.      77   pages,    0   liy   9    inches.     Il- 
lustrated,     rutillshcd    by    the    liuroau    of    Mines. 
Dopnrtniont  of  tlie  Interior,   Washington,   D.   C, 
as    Hulletiii   UO. 
The  Action  of  Acid  Mine   Water   on   the  Insulation 
of    Electric    Conductors.     Hy    11.    H.    Clark    and 
1..    C.    Ilslcy.      20   i)ages,    0   by   9    inches.      Illus- 
trated.      IMililished     by     the    Hnroau    of    Mines, 
Department  of  tlie  Interior,   Washington,   D.   C, 
as   Toclmlial    I'aper  fiS. 
Accuracy  of  the  Formulas  for  the  Ratio,  Regulation 
and    Phase    Angle    of    Transformers,      By    P.    G. 
Agiievv   and    F.    B.    Silsbee.      10   pages,    7   by    10 
inches.     Published   by   the   Department  of   Com- 
merce,   Washington,    D.    C,    as    No.    211    of   the 
Scientific    Papers   of   the    Bureau   of   Standards. 
How    to    Build    Up    Furnace    Efficiency.       By    Joseph 
W.     Hays.       120    pages,    5    by    71/2    inches.      Il- 
lustrated.     Published   by   the   author   at   Rogers 
Park,    Chicago,    111.      Price,   $1. 
This     book,     which     is     the     seventh     edition,     re- 
vised   and    enlarged,    treats   of    fuel   waste,    how    to 
find     fuel     wastes     and     how     to     stop    them.       The 
treatise    is   one    that    can    be    profitably    studied    by 
fuel  users  in  general. 

Machine    Forging.      By    Douglas    T.    Hamilton.      36 
pages,    6    by    9    inches.      30    illustrations.      Pub- 
lished    by     the     Industrial     Press,     New     York 
City.      Price.    25   cents. 
This    book    describes    the    machines    and    methods 
used     in    the     forming,     welding    and     upsetting    of 
machine      parts      by      modern      forging      machinery. 
Typical    machines    are    shown    and    a    great   number 
of   examples  of  operations  are  illustrated  with   line- 
engravings.       Applications    to    the    automobile    field 
and     to     the     engine-building     field     are     especially 
prominent. 

The  Mortar-making  Qualities  of  Illinois  Sands.     By 
C.    C.    Wiley.      44   pages,    6  by  9   inches.      Illus- 
trated.      Published    by    the    University    of    Illi- 
nois,   Engineering    Experiment    Station,    Urbana, 
III.,   as  Bulletin  70. 
The    bulletin    discusses    the    effects    of    the    char- 
acteristics of  the  sand  upon  the  quality  of  mortar. 
The  results  of  a  series  of  tests  on  thirty-two  repre- 
sentative   Illinois    sands    are    given    in    tabular   form 
and     are    discussed.     A     classification    of     different 
sands    is   then   proposed   and   specifications   for   each 
sand   suggested. 
Electric    Toy    Making    for    Amateurs.       206    pages, 

5  by  7  inches,  77  illustrations.  Published  by 
Norman  W.  Henley  &  Son,  New  York  City. 
Price,   $1. 

This  work  treats  of  the  making  of  electrical 
toys,  apparatus,  motors,  dynamos  and  instruments 
in  general.  Its  popularity  is  attested  to  by  the 
fact  that  it  has  passed  into  the  twentieth  edition. 
The  work  has  been  revised  and  several  new  chap- 
ters added,  thus  bringing  it  up  to  date.  The  con- 
tents by  chapter  heads  are  Batteries.  Permanent 
Magnets.  Electromagnets,  Electric  Motors,  Elec- 
tric Bells,  Miscellaneous  Toys,  Spark  and  Induc- 
tion Coils  and  Allied  Subjects,  Hand  Power 
Dynamo,  Miscellaneous  Receipts  and  Formulas,  etc. 
Bevel    Gearing.     By    Ralph    E.    Flanders.      48   pages. 

6  by  9  inches.  38  illustrations.  Published  by 
the  Industrial  Press,  New  York  City.  Price, 
25   cents. 

This  is  the  fourth  edition  of  this  popular  book, 
of  which  28,000  copies  have  been  published.  This 
edition  is  practically  the  same  as  the  third,  except 
that  part  of  the  chapter  on  the  strength  and  dur- 
ability of  bevel  gears  has  been  revised.  The  book 
contains  seven  chapters,  headed  as  follows:  Bevel 
Gear  Rules  and  Formulas;  Examples  of  Bevel  Gear 
Calculations;  .Systems  of  Tooth  Outlines  used  for 
Bevel  Gearing;  Strength  and  Durability  of  Bevel 
Gears;  Design  of  Bevel  Gearing;  Machines  for 
Cutting  Bevel  Gear  Teeth;  and  Cutting  the  Teeth 
of  Bevel  Gears. 

High-speed  and  Carbon  Tool  Steels.     44  pages,  6  by 
9    inches.      10    illustrations.      Published    by    the 
Industrial    Press,    New    York    City.      Price,    25 
cents. 
This   treatise   is   No.    117   of   Machinery's    Refer- 
ence   Books.      It   contains   a    collection    of    the    best 
articles    that    have    been    publislied    on    the    subject 
in    Machinkky    during    the    past    few    years.      The 
first     cliapter     gives     specifications     for     high-speed 
and    carbon    tool    steel    used    in    tlie    United    States 
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Arbors  and  Work-holding  Devices.  48  pages.  0  b 
0  Inches,  .13  llliistratloiiK.  Published  by  Ih 
Indimtrlal  Press.  .New  York  City.  Price,  2 
cents. 
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otor  driven    lathi-s. 
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Sprain>o  Electric  Works  of  General  Electric  Co., 
r,27  .Mil  \V.  31tli  St.,  New  York  City.  Price  list 
of   lortalili'  ozonators    for    bouse   and   geliornl   use. 

Lagonda  Mfg.  Co.,  Sprlngllild.  Ohio.  Catalogue 
of  I.iigoiiilii  iiiitoniiitle  cut  off  valves,  showing  In- 
stiilbitli.iiH  111  iijaniifaeliirlng  |ibints,  power  stations, 
hospitals,    railroad    stations,    etc. 

National  Tube  Co.,  Friek  HIdg.,  Pittsburg,  Pa. 
Booklet  of  the  N.  T.  (!.  regrlnding  globe  valves, 
containing  a  catechism  designed  to  show  the  ad- 
vantages of   this   make  of  valve. 


This  Is  No.  120  of  Maciiinriiv'r  Rcforence  Hooks 
mid  contains  a  iiuniber  of  chapters  dealing  with 
linlilliig  ilevlccs  and  apidlances  used  when  turning, 
liming  and  grinding  work  of  dllficult  and  unusual 
chiinicter.  The  devices  are  all  llliistrated  by  Hue 
engnivluga  showing.  In  di'tall.  the  design  and 
coustrnctlonnl  features.  Two  of  the  chaiitera  con- 
tain the  descriptions  of  the  holding  devices  for  of  sfirlngs  as  conducted  by  tli 
first  and  second  operation  work  recently  published 
In  articles  in  MArmxKiiv  by  Albert  A.  l)owd.  One 
<'hapter  shows  devices  designed  by  the  Jones  & 
I.amson  Machine  Co.  for  holding  work  in  the  Fay 
niitoinatic  lathe.  The.se  devices,  however,  are  ap- 
Iilicable  to  any  engine  lathe.  This  book  will  be 
of  especial  value  to  all  tool  designers  and  to  other 
mechanics  who  have  to  devise  ways  and  means 
for  setting  up  work  in  lathes  and  boring  mills. 
Bolt,     Nut     and     Rivet     Forging.     Hy     Douglas     T. 


Perfection  Spring  Co.,  Cleveland.  Ohio.  Short 
treatise  on  physU-s  and  chemistry  with  nrference 
to  the  care  of  automobiles  and  the  manufacture 
pany. 

Stow  Mfg.  Co.,  BInghaniton.  N.  Y.  Bulletins  of 
Stow  14. Inch  electric  breast  drill,  electric  bench 
grinder,  electric  toolpoat  grinder  and  "Gee  Whiz" 
radial   flexible  boring   machine   for  wood-working. 

Dyer  Smith,  32  Liberty  St.,  New  York  City.  Re- 
print of  an  address  entitled,  "Patents — Some  Es- 
sential Facts  for  the  Engineer."  presented  before 
the  students  of  Lehigh   University.   January  9.   1914. 


Grant  Engineering  Co.,  Free  Press  Bldg.,  Detroit, 
Hamilton.  43  pages,  0  by  9  inches.  44  illns-  Mich.  Booklet  on  "Pioneers,"  being  an  apprecia- 
trations.  Published  by  the  Industrial  Press,  tion  of  John  James  Grant  by  Elbert  Hubbard.  The 
Now   York   City.      Price,    25  cents.  many    friends    of    Mr.    Grant    will    read    this    short 

his   book   contains   the  articles  on   bolt,   nut   and    account   of   bis   life   and   works   with    interest, 
t     forging     machinery,     methods    and    operations        q^^^^  jjfg.  Co.,  2107  E.  Cist  St..  Cleveland,  Ohio. 
■■'■  ' "  ^'^rr,?'''^„    "<^.?..*ri''T!?J  M?™^  i.l'lii'',^      Circumr    of    the    new    Oster    cuttlng-olT    and    ream- 
machine    for    pipes    and    tubes,    having    a    maxl- 
capacity    for    H-inch    to    2-inch    pipe    inclusive. 


book    is    divided    into    three    chapters 
the  first  of  which  deals  with  bolt  heading  machines    j,'j° 

of   a   general   type,    describing   the   main    features   of    and  "a'minim"um"cap"acity"  for    i4'-'in'ch''pipe.' 
their    construction    and    operation:    the    second    chap 
tor     deals    with     continuous-motion     bolt     and     rivei 
iieaders.    and    the    third    with    nut-forging    machines. 


Ronald  Trist  &  Co.,  Ltd.,  4  Lloyds  Ave.,   London, 
England.      Circular    of    the    thermo-feed    differential 


Tables  of  standard  proportions  of  forged  bolts  and  governor  for  steam  boilers.  The  apparatus  will 
nuts  are  included.  The  book  deals  with  a  subject  keep  the  water  level  at  the  same  height  within 
on  which  little  has  been  published,  and  will,  there-  one-eighth  inch,  its  operation  being  entirely  auto- 
fore,   be  of  interest  as  a  record  of  the  present  state  matic. 


of  this  brancli   of  the   forging  art;    it   should   appeal 

both    to    those    directly    in 

to    mechanics    in    general 

formed   on    tlie    progress   of   their   trade   as   a   whole, 

The    Manufacture    of    Steel    Balls.       By    Robert    H, 


Argentine  Social  Museum,  Buenos  Aires,  Argen- 
ted  in  this  field  and  tine.  Pamphlet  giving  part  of  the  statutes  of  the 
to  keep  in-  Argentine  Social  Museum,  treating  of  the  object, 
methods  of  action,  lectures,  library,  monthly  bul- 
letin, members  and  adherents,  international  re- 
Grant.  4rpag"e's.  Tby  TVnches?'  4o"mustra-  'anions,  permanent  exposition,  etc. 
tions.  Published  by  the  Industrial  Press,  New  Sprague  Electric  Works  of  the  General  Electric 
York    City.      Price.    25    cents.  Co.,    .^27  .->31    W.    .34th    St..    New    York    City.      Cata- 

Little  has  been  published  on  the  manufacture  of  logue  No.  329  of  electric  fans  for  1914.  comprising 
steel  balls,  no  complete  review  of  the  process  of  both  direct  current  and  alternating  current  desk 
manufacture  over  having  been  attempted.  In  fact,  and  bracket  fans,  oscillating  fans,  residence  fans, 
no     treatise    on     this     subject     has     been     published    ceiling  fans  and  exhaust  fans. 

except    a    number   of   articles    by    Mr.    Grant,    which  «     v        m     1    r>         -r     .  ».-  v       ^- 

appeared  two  years  ago  in  Machinery.  These  Jackson  Machine  Too  Co.,  Jackson,  Mich.  Cir- 
articles  have  been  collected  in  the  book  under  cular  of  the  No.  6  duplex  die  smker  designed  tor 
review    and    present    a    complete    description    of    the    cutting  drop-forge  dies  or  metal  core  boxes.     It  has 


manufacture  of  steel  balls,  including 
review:  the  book  begins  with  the  vai 
employed  for  making  the  blanks,  rough-grinding, 
hardening  and  finish-grinding  the  balls,  concluding 
with  a  chapter  on  the  inspecting,  gaging  and  test- 
ing of  balls.  Being  the  only  treatise  on  this  sub- 
ject   published,    it    will,    no    doubt,    appeal    to 


historical    ^   longitudinal   feed   of   40   inches,    cross   feed   of   13 
methods    'n<^'>PS   and   vertical   feed   of   21 14    inches.      The   net 
weight  of  the  machine  is  4700  pounds. 


Wheelock  Mfg.  Co.,  Wheelock,  Vt.  Circular  of 
flexible  metallic  tubing  made  wholly  of  steel  wire 
with  no  packing.  This  tubing  is  recommended  for 
use     on     automatic     screw     machines,     gear-cutters. 


chanical   men   in   general,   who  are   interested   in    the    milling    machines,    and   other   machines   using   oil   or 
somewhat      unique      processes      employed      in      this    other   lubricant  on   the   cutting   tool 
specialized    manufacture. 


Experimental  Mensuration.  By  H.  Stanley  Red- 
grove.  328  pages,  4%  by  7^  inches.  Illus- 
trated. Published  by  D.  Van  Nostrand  Co., 
New    York    City.      Price,    $1.25. 


Windsor  Machine  Co.,  Windsor  Vt.  Catalogue 
of  the  Gridley  automatic  multiple  spindle  drill 
designed  for  rapidly  drilling  parts  which  are  dif- 
ficult to  handle  in  the  ordinary  manner.  Details 
of   the   machine   are   shown   and    examples   of   drilled 


The  author  presents  the  science  of  geometry  by  work  for  which  it  is  especially  suited 
the  inductive  rather  than  by  the  deductive  sys-  Hammacher,  Schlemmer  &  Co.,  4th  Ave  and  13th 
tem.  He  holds  that  the  argument  in  favor  of  the  j^j  jj^^^,  y-^^^  pjj^  Catalogue  of  casters  for  ma- 
old  style  geometry  as  providing  for  a  training  of  ^1^^^^  ^^  ^^^  factories  and  all  purposes,  con- 
the  faculty  of  deduction  must  be  given  up.  The  ^^i„i„g  thirty-eight  9  bv  12  inch  pages  and  190  il- 
distinction  between  geometry  and  mensuration  is  i„strations.  The  catalogue  shows  twenty-four  dis- 
held    to  be   artificial:    while   it   is   true^  that  _no_ex-    ,i,,^j  ,5^^^  ^j  casters,  including  a  full  line  of  truck 

casters. 

General    Electric    Co.,    Schenectady,    N.    Y.      Bui- 
'tTVliaf  ;rn'b;"  madrWw  t'harthr'thre;    l^^n^    A    4200.    44590,    45600,    45001    and    47400    on 


periments   can   establish   absolutely   that   the   su 
three    angles   of    a    triangle    is    equal    to    two    right 
angles,    practical    methods,    using   the   most   accurate 
instru: 

angles  of  a  triangle  are  as  nearly  equal  to 
two  right  angles  as  human  beings  over  require. 
This  is  sufficient  for  the  present  state  of  develop- 
ment. The  work  contains  fourteen  chapters  and 
three  appendices  as  follows:  Geometrical  Funda- 
mentals— Measurement  of  Length;   Measurement  and 


strain  insulators  and  strain  clamps,  type  ML  gov- 
ernor for  motor-driven  air  compressors,  vacuum 
tube  lightning  arresters,  artificial  lightning  ar- 
resters for  alternating  current  circuits  and  Type 
F    form    K    12    oil   switches,    respectively. 

Coates   Clipper   Mfg.    Co.,    Worcester,    Mass.      Bul- 


Properties    of    Angles;     Rectangles    and    Parallels —  letin    24    on    Coates    "Flexishaft,"    showing    applica- 

Measurement       of       Area:       The      Construction       of  tions    of    this    type    of    flexible    transmission    shaft 

Properties    of    Triangles;     The    Areas    of    Parallelo-  to     drilling,     polishing,     grinding,     erasing,     setting 

grams    and    Triangles:     Construction     and     Mensura-  screws,    etc.      The    bulletin    is    profusely    illustrated 

tion    of    Polygons:    Mensuration    of    the    Circle    and  and    shows    many    interesting   applications   of    Coates 

Ellipse;   Some' Geometrical   Properties  of  the   Circle;  tools  and  devices  in   manufacturing,   repair  and  Job- 


bing 


vork. 


Mensuration  of  Prisms  and  Cylinders  —  Measure- 
ment of  Volume:  The  Theorem  of  Pythagoras  and 
Its  Applications:  Proportion — Drawing  to  Scale; 
Mensuration  of  Pyramids  and  Other  Solids:  Men- 
suration of  Irregular  Figures:  The  Trigonometrical 
Solution  of  Triangles:  Duodecimals;  Trigonometri- 
cal Tables:  Answers  to  the  Numerical  Exercises. 
The  numerical  exorcises  interspersed  throughout  the 
work  offer  the  student  many  examples  to  be  protection  in 
worked  out.  The  book  lends  itself  to  home  study 
as  well  as  regular  school  work.  The  typographical 
make-up   is    excellent. 

NEW  CATALOGUES  AND 
CIRCULARS 

A.    W.    Cadman    Mfg.    Co.,    Pittsburg,    Pa.      Cnta-    examples 
logue    and    price    list    No.    5    of    valves    and    other 
specialties. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg..  Chi- 
cago. 111.  Bulletin  No.  150  on  Chicago  pneumatic 
coal  drills. 


Allen-Bradley  Co.,  495-497  Clinton  St.,  Milwaukee, 
Wis.  Bulletin  B-541  on  Type  H  resistance  start- 
ing switch  for  alternating  current  induction  motors 
which  is  claimed  to  give  the  motor  absolute  pro- 
tection from  running  single  phase  should  only  one 
fuse  blow  or  if  for  any  other  reason  one  line  be- 
es interrupted,  and  to  give  positive  no-voltage 
11    phases. 

Detroit  Tool  Co.,  Detroit,  Mich.  Catalogue  of  a 
semi-automatic  four-spindle  drilling  machine,  in 
which  the  drill  spindles  are  cam-operated,  thus  in- 
suring positive  food.  Tlie  claims  made  for  the  ma- 
cliine  are:  saving  of  time,  drills,  floor  space  and 
belt  troubles.  The  catalogue  shows  a  number  of 
automobile  work  advantageously 
lied   on    this    type   of   machine. 

Mummert-Dixon  Co.,  Hanover.  Pa.  Catalogue  of 
oilstone  grinders  for  fine  edge  tools.  Several  sizes 
and  types  of  machines  for  grinding  the  knives  of 
wood-working    machines    are    shown    and    an    oilstone 
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YOU  DON'T  VERY  OFTEN   SEE  A 

LUCAS 

"PRECISION 


>» 


Boring,  Drilling  and  Milling  Machine 

in  a  second-hand  list,  do  you?  And  when  you  do,  it 
doesn't  STAY  in  the  list  very  long,  does  it — in  spite  of 
the  fact  that  we've  sold  nearly  800  new  ones,  too.  When 
a    second-hand    "PRECISION"    IS    sold,    it    always 


BRINGS  A  GOOD  PRICE.  In  other  words,  a 
"PRECISION"  user  seldom  wants  to  sell  it,  but  if  he 
does,  HE  CAN  SELL  IT 


P.  D.  Q. 


or    in    the    words    of    one    of    our    customers, 
'PRECISION'  is  ALWAYS  AN  ASSET." 


"The 


Lucas  Machine  Tool  Co., 


NOW  AND   > 
.ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 


AGENTS:      C.   W.   liurton.  Ciriffltlis  &  Co..  I^ndoii.     Alfred  n.  Schuttp,   Cologne,   Berlin,   Brnsscls,   Paris,   Milan,   St.   Petergburg,   Bar 
celoiiii,   liilliao.     Donauwerk  Ernst   Krauso  &  Co.,  Vienna.   Rudnpist,     Prague.       Andrews    &    George,     yokohama.    Japan.       Williams    ,' 

Wilson.    M<iiitr<-nl.    Canada.      11.    W.    Pctrio,    Ltd..    Ton.ntn.    Ont. 
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fuoc  ami  tool  ki-IiuI.t  for  niM.'hlno  Hliops.  This  N 
n  two  |>iiri>osi>  iiiiii'lihic,  (Ii'sIkiiciI  for  Kliiir|>i'iilnK 
mTBliiTM.  liillii'  tools,  iilniicr  tools,  otc.  iiiiil  I'or 
fin'i'   K>'I>><II>'K   "»<1    »"    I'l'Kl"   of    vise   work. 

Blanohard  Haohino  Co.,  M  Stiit<<  St..  rmiilirldKi-. 
Muss.  CIrculiir  of  tlio  llliiiiclmnl  Ii'kIi  I  owor  vcr- 
ticnl  Hurfiioo  Krlmler,  listing  work  hi'liitr  done  oil 
Itlnnc'hiinl  grlmlors  In  custonirrs*  shops.  The  ninn- 
iKivil  purngrjipha  ilosrrltx'  llii'  work  nnd  glvp  pro- 
duction tlgnrcs,  llinlls.  clc.  The  clrculiir  will  ln- 
fonnd  of  sngKi'stlvi'  viiluo  to  ninnnfncturiTs  having 
work  thnt  ciin  bo  flnlslicd  on  this  type  of  mnchlnc 
tools. 

Standard  Oa»o  Steel  Co.,  Honvor  Fulls,  Pn.  Cntn- 
loguo  nnd  prloollst  of  turned  nnd  cold-driiwn  steel 
shnfting;  cold-drawn  screw  stock;  llnlshcd  Hats, 
Bipiares.  rounds,  hexagons,  angles,  channels  nnd 
special  shapes;  compressed  steel  elevator  guides; 
connecting  rods;  crankshafts;  Hiilslied  machine  ke.vs; 
Woodrnfl"  ke.vs:  taper  pins;  machine  racks;  fi'cd- 
screws:  lead-serew.s  and  worms;  automatic  machine 
work    nnd   drop-forglngs. 

Richardson-Fhenix  Co,,  Milwaukee.  Wis.  Bul- 
letin :,-  of  the  Phenix  sight-flow  Indicator,  Illus- 
trating and  describing  a  di-vlce  which  can  be  In- 
serted in  an.v  jilpe  line  carr.ving  a  liquid,  such  as 
the  water  lines  of  .lacket  cooled  transformers  and 
the  suppl.v  pipes  of  gas  engines  nnd  air  compressors. 
The  device  shows  at  a  glance  or  indicates  elec- 
tricall.v  b.v  liglitlng  a  lamp  or  ringing  a  bell  when 
the    How    of    liquid    is    Interrupted. 

Hess-Bright  Mfg.  Co.,  Front  St.  and  Erie  Ave. 
Philndelpliia.  Pa.  Data  sheets  sliowing  mountings 
of  Hess-liright  ball  bearings  for  vertical  armature 
shaft  of  electric  motors,  release  fork  for  auto- 
mobile clutch,  front  and  rear  truck  hubs,  marine 
propeller  shafts,  shafts  without  shoulders  to 
support  radial  loads  and  opposed  thrusts,  double  ex- 
haust fan  and  wheel  hubs.  Tables  of  dimensions 
of  annular  radial  bearings  and  thrust  bearings  are 
included. 

Acme  Machine  Tool  Co.,  Cincinnati,  Ohio.  Bul- 
letins of  the  "Acme"  combination  tiat  turret  lathes, 
single  pulley  drive,  .')'4  by  36  inches  capacity  ami 
2Vi  by  26  Inches  capacity;  Cincinnati  "Acme" 
screw  machine  from  %  by  4  inches  capacity  to  2i,J 
by  11  inches  capacity  in  seven  sizes;  Cincinnati 
"Acme"  turret  lathes  in  14-,  16-  and  18  inch  and 
20-inch  sizes.  The  bulletins  illustrate  details  of 
construction  of  headstocks,  roller  feeds,  turret  tool- 
holders,   etc. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg,  Pa. 
Bulletin  1.5  containing  a  set  of  .specifications  for 
pipe  used  for  drilling  purposes;  an  illustration 
showing  samples  of  "National"  pipe  after  tor- 
sional tests  have  been  made  ranging  from  180.(X)0 
to  215.000  inch-pounds:  also  illustrations  and  tables 
showing  weights  and  dimensions  of  "National"  drill 
pipe,  "National"  special  rotary  pipe.  "National" 
special  upset  rotary  pipe  and  "National"  seamless 
interior  upset  drill   pipe. 

Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mount 
Gilead,  Ohio.  Catalogue  40.  containing  128  pages 
8%  inches  by  11  inches.  The  first  fifteen  pages 
show  the  home  office,  factory  and  branch  office 
facilities.  In  the  following  pages  hydraulic  presses 
and  pumps  for  all  high  pressure  jiurposes  are  illus- 
trated and  described.  Various  designs  of  hydraulic 
presses  and  pumps  recently  described  and  illus- 
trated in  Machinery  are  shown  which  convey  an 
idea  of  the  scope  of  the  field  covered  by  the  com- 
pany. 

Niles-Bement-Pond  Co.,  Ill  Broadway,  New  Tork 
City.  Circular  of  Niles  new  design  boring  and 
turning  mills  of  44  inches.  53  inches.  62  inches 
and  73  inches  table  capacity.  These  machines  are 
furnished  with  direct-current  motor  drive,  push- 
button control  and  automatic  brake  for  table,  with 
alternating-current  motor  drive  or  belt  drive 
through  a  single  pulley.  Independent  motors 
located  on  the  top  brace  of  the  mill  are  provided  for 
adjusting  the  cross-rail  and  providing  rapid  power 
traverse    to    the    bars    and    saddles. 

Garvin  Machine  Co.,  Spring  and  Varick  Sts., 
New  York  City.  New  1914  catalogue  containing  322 
pages,  4  by  GH  inches.  This  catalogue  illus- 
trates and  describes  the  complete  line  manufac- 
tured by  this  company  and  contains  a  number  of 
tal  les  of  value  to  mechanics,  draftsmen,  etc. 
Among  the  machines  described  are  milling  ma- 
chines, profilers,  cam  cutters,  die  Blotters,  screw 
slotters,  tapping  machines,  duplex  horizontal  drills 
screw  machines,  monitor  lathes,  grinders,  and 
various    classes   of    special    machinery. 

Lees-Bradner  Co.,  Cleveland,  Ohio.  Catalogue  of 
Lees-Bradner  thread  milling  machines  made  in  four 
sizes,  all  having  the  same  diameter  capacity  but 
varying  in  length.  The  machines  are  primariiy  de- 
signed for  milling  screws  such  as  worms,  lead- 
screws,  feed-screws,  rear  axle  worm  drives  and 
steering  worms  for  automobiles,  etc.  Spiral  gears 
and  spur  gears  can  also  be  cut  on  the  machines. 
The  catalogue  is  a  handsome  publication  SVi  by  11 
Inches,  illustrated  with  fine  halftones.  Three  dia- 
grams are  shown  to  designate  the  various  parts  bv 
name. 

Bill  Deezy  Co.,  141  Milk  St.,  Boston,  Mass. 
Catalogue  of  construction  material  for  toy  mak- 
ing, model  making,  etc.  The  principal  paVts  are 
a  four-arm  flexible  joint  and  coppered  steel  rods 
With  these  parts  a  great  variety  of  forms  can  be 
constructed  by  modifying  the  flexible  Joint.  This 
is  trimmed,  bent  or  twisted  as  required.  Inventors 
model-makers,  engineers  and  others  can  some- 
times, no  doubt,  utilize  these  construction  ma- 
terials, especially  as  wheels  are  also  furnished 
which  enable  the  constructor  to  make  working 
models. 

Garvin  Machine  Co,,  Spring  and  Varick  Sts.,  New 
york  City.  Circular  No.  205,  being  a  pocket  dally 
reminder  of  the  Garvin  products.  It  illustrates  the 
Ime    of    Garvin    milling    machines.    Including    knee- 


lyiK'.    verllcnl    Nplmlli.    I.\| iid    Lincoln    tyiic    mill 

lug  iiiMrhlii.'H,  cam  or  form  milling  inachlncH,  duplex 
Millllng  imiclilncH,  jirollle  mlUliig  niuihlnes,  die 
slolting  nia<'hlneM,  screw  sloltlng  machincK,  etc. 
i;rlridlMK  ninchlni's.  hole  Krlnillng  mnclilries.  right 
angle,  drilling  mn.hlm.s.  aulomnllc  tiiiiiing  ma- 
chines, and  auluMiiitU'  oil  grooving  lu.iclilncs  are 
also  shown. 

Koystono-Hindley  Gear  Co,,  704  Pi'niisylviinla 
Illdg..  I'hilad.dphlu,  Pa.  Cntaloguc  of  Keystone 
Hindi. -y  w(u-ni  g,.,ns.  The  lists  are  accompanied 
with  diagrams  nnd  the  gears  and  worms  are 
nnmbi'i'cil  so  that  customers  can  order  any  com- 
bination desired  within  the  range  of  the  lists  by 
giving  tlie  numlMT  and  the  hand  of  the  helix. 
For  e.\aniple,  gear  No.  20i:i  is  16  to  1  ratio:  lO.lS 
jiltch  diameter  of  wheel;  1  circular  pltcli;  32 
teeth.  The  pitch  diameter  of  the  worm  Is  4.57 
inches;  bail,  2  inches;  number  of  threads,  2;  dis- 
tance   fro liter    to    center,    0.025    Inches;    either 

right  or   left   hand. 

Electric  Controller  &  Mfg,  Co,,  Cleveland,  Ohio, 
Bulletins  lo:!7  and  1038,  superseding  Bulletins  1035 
and  10;jC  on  Type  B  limit  stops  for  direct-current 
motors  and  Form  H  dynamic  braking  Dinkey  con- 
trollers for  direct -current  motors,  respectively;  also 
reprints  of  article,  "Application  of  lOlectric  Power 
in  the  Foundry,"  Illustrating  and  describing  the 
application  and  use  of  electric  controllers  on 
cranes,  sand  niills,  sprue  cutters,  tumbling  bar- 
rels, cupola  blowers,  pipe  core  machines,  roller- 
ramming  molding  machines  and  grinders.  The  use 
of  lifting  magnets  in  foundries  for  handling  cast- 
ings  is  illustrated  with  a  number  of  striking  views. 

Link-Belt  Co.,  39th  St.  and  Stewart  Ave.,  Chi- 
cago, 111.  Data  book  125  on  "Silent  Chain"  drives, 
whicli  will  be  welcomed  by  the  mechanical  public. 
For  the  first  time  a  book  has  been  published  by  a 
manufacturing  concern  which  will  enable  users  of 
power  to  select  the  correct  silent  chain  drives 
for  their  work  and  to  determine  the  exact  costs 
from  list  prices  shown  in  the  book.  Besides  giving 
engineering  information  in  simple  and  compact 
form,  this  data  book  describes  many  uses  of  silent 
chain  for  the  efficient  transmission  of  power  and 
shows  illustrations  of  a  large  variety  of  applica- 
tions. It  contains  112  pages  bound  in  flexible  red 
covers.  Copies  can  be  obtained  free  of  charge 
by  addressing   the  Link-Belt  Co. 

New  York  Belting  &  Packing  Co.,  91  93  Chambers 
St.,  New  Tork  City.  General  catalogue  of  me- 
dianical  rubber  goods.  Rubber  belting  for  all 
purposes  is  listed  and  rules  for  calculating  the 
horsepower  of  belts  and  directions  for  the  use  and 
care  of  rubber  belts  are  included.  Rubber  hose, 
armored  hose,  steam  and  air  hose,  suction  hose, 
etc.,  are  listed,  the  various  types  being  illus- 
trated. Packings  in  great  variety,  diaphragms, 
hot  water  valves,  washers,  perforated  mats,  rub- 
ber tubing,  hat  bags,  rubber  stoppers,  hammer 
cushions,  rubber  tiling,  are  a  few  of  the  special- 
ties also  included.  The  catalogue  is  a  fine  example 
of  typographical  excellence,  illustrations,  printing 
and  paper  being  high  grade.  The  illustrations  of 
rubber   tiling   are  beautifully   printed   in  colors. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg,  Pa. 
Bulletin  11-B  on  the  history,  characteristics  and 
advantages  of  "National"  pipe,  containing  eighteen 
chapters,  as  follows:  1.  A  Short  History  of  Pipe 
and  Early  Methods  of  Manufacturing.  2.  First 
American  Pipe  Furnaces.  3.  History  of  National 
Tube  Company.  4.  Materials  for  Pipe-  5.  The 
First  Steel  Pipe.  6.  Pipe  Threading.  7.  Spel- 
lerizing  "National"  Pipe.  S.  Full  Standard  Weight 
Pipe  only  Manufactured.  9.  The  Continuous  Uni- 
formity of  "National"  Pipe.  10.  Physical  Proper- 
ties. 11.  Bursting  Pressure.  12.  The  Inspections 
and  Tests  of  "National"  Pipe.  13.  Changes  in  the 
Tubular  Industry  (1888  to  1913).  14.  "National" 
Pipe  for  Refrigeration  Systems.  15.  Corrosion 
of  Pipe  in  Hot  Water  Systems.  16.  The  Design 
of  Hot  Water  Supply  Systems  to  Minimize  Cor- 
rosiou.  17.  Corrosion  of  Pipe  in  Coal  Mines.  18. 
Remarkable    Ductility    of    "National"    Pipe. 


TRADE  NOTES 

Keuffel  &  Esser  Co.,  Hoboken,  N.  J.,  announces 
that  the  price  of  Smith's  fountain  drawing  pens 
which  were  described  in  the  July,  1913,  number 
of   M.\cniNERT   has   been   reduced    from   $7   to   ^5. 

Monarch  Machine  Co.,  Sidney,  Ohio,  manufacturer 
of  engine  lathes,  is  putting  up  an  office  building; 
al.so  an  addition  to  its  plant  90  by  150  feet. 
The   company   reports   a   rapidly   increasing  business. 

Interstate  Machinery  Co.,  Troy,  N,  Y.,  recently 
erected  a  large  addition  to  its  plant.  The  com- 
pany buys  and  sells  used  iron-  and  woodworking 
machinery  and  is  also  a  jobber  in  new  ma- 
chinery. 

C  &  C  Electric  &  Mfg.  Co.,  Garwood,  N.  J.,  an- 
nounces that  the  Indianapolis  territory  will  be 
temporarily  taken  care  of  by  its  Cincinnati  repre- 
sentative, P.  A.  Saylor,  6th  and  Vine  Sts.,  Cin- 
cinnati,   Ohio. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg,  Pa., 
because  of  certain  articles  published  in  the  tech- 
nical press  in  regard  to  wrought-iron  pipe,  makes 
the  statement  that  it  has  not  made  wrought-iron 
pipe   for  some  years. 

Carpenter  Steel  Co.,  Reading,  Pa.,  has  appointed 
James  W.  Sederquist  district  sales  agent  for 
Boston  and  Eastern  New  England  with  offices 
at  131  State  St.,  Boston,  Mass.  Mr.  Seder- 
quist   will    be    assisted    by    William    T,    Dunn. 

Hill  Clutch  Co.,  Cleveland,  Ohio,  manufacturer 
of  power  transmission  machinery,  announces  the 
aiiiiointment  of  P.  W.  Ailing  as  Eastern  repre- 
sentative in  charge  of  the  company's  New  York 
office  at  the  Hudson  Terminal,  ,50  Church  St,.  New 
York   City. 


Index  Omco,  Inc.,  .'11  W.  Lake  St.,  Chicago,  111., 
has  been  Incorporated  for  Indexing,  compiling  and 
abstracting  literary  and  statistical  material  for 
the  use  of  manufacturers,  scientistB  nnd  InveHtl- 
gators.  Akscl  O.  S.  .Josephson,  secretary.  The 
annual   menilii.rshlp  fee  Is  .$5. 

D.  H.  Stoll  Co.,  Inc.,  Buffalo,  N.  Y.,  manufac- 
turer of  Ill-esses,  sliears,  dies  and  other  alieet- 
metal  working  maclilnery,  has  recently  arranged 
for  the  construction  of  a  tlirecKtory  addition  to 
its  plant.  The  Imllding  will  be  40  feet  wide  by 
118  feet  long  and  will  be  constructed  of  brick 
and    steel. 

Allen-Bradley  Co.,  405-497  Clinton  St.,  Milwaukee, 
Wis.,  announces  that  Its  Chicago  representative. 
Frank  L.  (Johl,  has  moved  from  his  old  head- 
■luarters  at  540  Commercial  National  Bank  Bldg. 
to  307  Webster  Bldg.,  .'527  La  Salle  St.,  Chicago, 
111.  The  change  was  necessitated  by  an  Increase 
in  business,  the  old  olHceH  jirovlng  too  small  to 
accommodate    the   same. 

Carter  &  Hakes  Co.,  Sterling  Place,  Wlnsted, 
Conn.,  manufacturer  of  Lincoln  milling  machines 
and  special  machinery,  has  made  Robert  W.  Bar. 
wood  of  Plilladelplila,  Pa.,  a  well  and  favorably 
known  machine  tool  salesman,  Its  representative 
in  New  England  and  the  territory  adjacent  to 
New  York  nnd  Pbiladelphla.  Mr.  Barwood's  head- 
quarters  will   be   at   the   Bourse,    Philadelphia. 

Lapointe  Machine  Tool  Co.,  Hudson.  Mass.  Walter 
F.  Rice,  Joseph  F.  Owens,  and  their  associates  have 
taken  over  the  common  stock  formerly  owned  by 
J.  Keyes  Hall  and  Joseph  N.  Lapointe.  The 
officers  of  the  company  are  Walter  F.  Rice,  presl. 
dent;  Joseph  F.  Owens,  treasurer;  and  William  P. 
Everts,  secretary.  The  new  management  will  put 
on  additional  men  at  once  In  order  to  make  better 
deliveries. 

Acklin  Stamping  Co.,  Toledo,  Ohio,  reports  an 
unusually  bright  outlook  for  business  during  the 
coming  year.  A  few  days  ago  the  company 
entered  its  order  No.  1000.  When  it  is  re- 
membered that  the  company  began  business  about 
two  and  one-half  years  ago  and  that  many  orders 
for  stampings  are  from  500,000  to  2,000,000  pieces, 
it  can  be  readily  seen  how  much  business  Is 
represented    by    one    thousand    orders. 

Tate-Jones  &  Co.,  Inc.,  Empire  Bldg.,  Pittsburg, 
Pa.,  installed  the  new  heat-treating  department  of 
the  Ingersoll-Kand  Co.'s  plant  at  Phillipsburg, 
N.  J.  The  plant  handles  a  large  output  of  drills 
and  compressors  and  the  furnace  equipment  con- 
sists of  two  large  double  chamber  annealing  fur- 
naces, two  semi-muffle  furnaces  for  pre-heating,  six 
lead  and  two  solution  baths  for  hardening  and 
three  oil  baths  for  tempering.  All  the  furnaces 
are  fired   with   fuel  oil. 

Dodge  Mfg.  Co.,  Misbawaka,  Ind.,  has  pur- 
chased the  gear  patterns,  gear  machinery  and 
powder  machinery  patterns  of  the  I,  &  E.  Green- 
wald  Co.,  Cincinnati,  Ohio,  together  with  all 
records,  drawings  and  the  good  will  of  the  busi- 
ness. Most  of  the  patterns  and  all  the  records 
are  now  in  Misbawaka.  The  addition  of  the  gear 
patterns  to  the  already  extensive  list  of  Dodge 
gears  gives  the  company  the  most  complete  line 
and   widest   list   of   gears   in    the   United   States. 

H.  'W.  Johns-Manville  Co.  has  removed  its 
Indianapolis,  Ind.,  and  IjOuisville,  Ky.,  branches 
to  larger  quarters  with  better  facilities  for  hand- 
ling increased  business.  The  new  address  of  the 
Indianapolis  branch  is  408-410  N.  Capitol  Ave., 
and  that  of  the  Louisville  branch.  6.59-6G1  So. 
Fourtli  Ave.  Both  branches  will  include  ample 
warehouse  accommodations  in  addition  to  show- 
rooms for  the  display  and  sale  of  the  company's 
line  of  asbestos  roofing,  pipe  coverings,  insulating 
materials,  lighting  fixtures,  automobile  accessories, 
etc. 

L.  S.  Starrett  Co.,  Athol,  Mass.,  has  accepted  the 
invitation  of  the  Rice  Leaders  of  the  World  Asso- 
ciation to  join  its  organization.  This  association 
will  be  limited  to  fifty  manufacturers  from  all 
lines,  and  the  invitation  is  extended  only  to  the 
recognized  leaders  in  the  various  kinds  of  manu- 
facturing. Competitors  in  any  line  cannot  be 
members.  The  association  which  was  founded 
by  Elwood  E.  Rice,  president,  has  for  its  prin- 
ciples honor,  quality,  strength  and  service,  and 
an  emblem  which  signifies  these  principles  will 
be  worn  by  salesmen  and  other  representatives 
of   the   members  of  the  association. 

IngersoU-Rand  Co.,  11  Broadway,  New  Tork 
City,  has  placed  George  A.  Gallinger,  of  Pitts- 
burg, in  cliarge  of  its  pneumatic  tool  department 
with  the  title  of  manager  of  pneumatic  tool  sales, 
headquarters  at  11  Broadway,  The  company  felt 
warranted  in  establishing  this  special  department 
and  in  placing  at  the  head  of  it  a  man  who 
understands  the  business  from  a  mechanical  as 
well  as  a  commercial  standpoint.  Mr,  Gallinger's 
time  and  service  are  at  the  disposal  of  those 
contemplating  the  use  of  pneumatic  tools  and  his 
long  experience  and  practical  knowledge  commend 
him  to   the  consideration  of  the  trade  in  general. 

H.  W.  Johns-Manville  Co.,  Madison  Ave.  and 
41st  St.,  New  York  City,  states  that  the  new 
South  Works  of  the  J.  I.  Case  Threshing  Machine 
Works  at  Racine,  Wis.,  is  roofed  with  asbestos 
and  Trinidad  Lake  asphalt,  two  of  the  most 
enduring  mineral  substances  known.  Asbestos  Is 
an  indestructible  fibrous  rock,  and  for  rooting  pur- 
poses it  is  made  into  a  felt,  layers  of  which  are 
cemented  together  wth  asphalt.  This  roofing  is 
not  affected  by  changes  of  temperature.  The  hot- 
test weather  does  not  cause  it  to  dry  out,  melt 
or  run,  and  the  coldest  weather  does  not  crack 
it.  A  booklet  describing  the  roofing  In  detail  will 
be    sent    to    anyone    interested. 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  has 
begun  the  publication  of  a  monthly  bouse  organ 
called    "Drill   Chips"   edited   by   Andrew   E,    Cobum. 


MACHINERY 


MAY,  1914 


MODERN  EQUIPMENT  FOR  INDUSTRIAL  PLANTS 


A  COLLECTION  OF  METAL  EQUIPMENTS  THAT  ARE  DURABLE  AND  FIREPROOF 


BY  HARRY  C.  SPILLMAN 


Til  10  design  and  selection  of  factory  equipment,  such  as 
partitions,  bins,  racks,  etc.,  seldom  receive  the 
proper  attention.  Often  a  wood  partition  is  installed 
which  has  to  be  removed  in  a  few  months;  likewise,  a  bin  or 
rack  becomes  obsolete  in  a  short  time,  and  whenever  a  con- 
dition like  this  occurs  the  material  is  broken  up  and  usually 
ends  in  a  boii-dre.  Few  manufacturing  plants  realize  the  vast 
loss  which  occurs  in  this 
way,  and,  in  reality,  it  is 
one  of  the  serious  wastes 
in  a  plant.  Going  con- 
cerns are  compelled  to 
make  changes  almost 
continuously,  and  as  a 
large  amount  of  tliis 
eQuipment  is  built  in 
their  own  shops  by  mill- 
wrights and  carpenters, 
they  do  not  appreciate 
the  enormous  cost  in- 
volved. Often  the  fore- 
men of  a  plant  are  al- 
lowed to  order  the  neces- 
sary equipment  for  their 
departments,  and  they 
do  not  appreciate  its 
cost.  One  large  manu- 
facturing concern  dis- 
covered the  folly  of  this 
plan  and  appointed  a 
committee  which  had  to 
pass  and  sanction  the 
building  and  purchasing 
of  all  new  equipment. 
Modern  factories  are 
usually  housed  in  fire- 
proof buildings  but  the 
value  of  fireproof  equip- 
ment is  often  overlooked. 
Most  industrial  plants 
have  very  few  firewalls, 
and  in  case  a  fire  starts 
in  a  large  room  contain- 
ing a  quantity  of  wooden 
equipment,  which,  as  a 
rule,  is  more  or  less  sat- 
urated with  oil,  it  is  al- 
most certain  to  spread 
very  rapidly  and  the  fire- 
proof construction  of  Uw 
building  will  have  very 
little  effect  in  checking  it. 

The  illustrations  in  this  article  show  some  of  the  devices 
which  can  be  made  out  of  metal  at  a  cost  that  compares 
favorably  with  wood.  Fig.  1  shows  metal  bins  made  up  in 
sections  which  allows  any  size  or  combination  of  shelves.  It 
Is  a  unit  system  of  construction  by  which  the  sections  arc  made 
to  form  a  concrete  whole.  These  bins  are  designed  to  carry 
a  load  of  400  pounds  per  square  foot  of  shelf  with  a  large 
factor  of  safety.  The  sections  are  bolted  together  which  al- 
lows them  to  be  easily  altered  or  taken  down  and  stored  away 
when  not  required.  Considering  the  slight  difference  in  the 
first  cost  of  metal  and  the  great  advantage  of  being  fireproof, 

•  Address:      1537   Second   Ave..    Detroit,    Mich. 


sanitary,  adjustable  and  made  up  in  sections,  it  is  more  than 
good  policy  to  give  preference  to  metal  bins.  An  inexpensive 
bar  rack  is  shown  in  Fig.  2.  This  bar  rack  Is  made  out  of 
2  by  2  by  Vj  Inch  angle  irons  bolted  together.  Flat  bars  2  by 
i/i  inch  in  size  are  bolted  along  the  sides  and  placed  diagonally 
in  order  to  add  to  its  strength  and  rigidity.  A  bar  rack  Is 
subject  to  a  large  amount  of  abuse,  and  at  times  it  must  sup- 
port an  enormous  load. 
This  rack  will  meet 
these  requirements  and 
it  is  self  supporting  and 
can  be  easily  made  and 
erected. 

The  problem  of  tak- 
ing care  of  workmen's 
clothes  can  only  be 
solved  by  using  indi- 
vidual lockers.  Nothing 
is  more  unsightly  in  a 
work-room  than  the 
street  clothes  of  the 
work-men  scattered 
along  the  walls  and 
work-benches.  Fig.  3 
sliows  a  locker  room  con- 
taining metal  lockers 
which  are  well  adapted 
lor  shop  use.  These  are 
set  up  in  solid  groups 
and  eacli  group  contains 
a  number  of  lockers 
which  costs  less  than 
having  each  compart- 
ment built  as  a  separate 
unit.  Each  locker  is  36 
inches  high,  12  inches 
wide  and  15  inches  in 
depth,  and  they  are 
made  up  in  double  tiers. 
They  are  supported  on 
legs  6  inches  high  which 
gives  sufficient  space  to 
sweep  underneath.  Each 
conipartment  contains  a 
hat  shelf  and  five  two- 
prong  steel  hooks.  The 
doors  are  made  of  %- 
inch,  diamond-mesh,  15- 
gage  expanded  metal 
which  gives  good  ventil- 
ation and  shows  at  a 
glance  the  contents.  Each 


stock 


locker  is  numbered  and  has  a  master  keyed  flat  key  lock 
fitted  with  a  three-way  locking  device.  The  compact  and 
sanitary  features,  protection  against  fire  and  security  against 
petty  theft  make  these  lockers  particularly  suitable  for  in- 
dustrial plants.  The  u.se  of  pipe  for  railings,  belt  guards  and 
skeleton  racks  is  another  valuable  feature  to  adopt  for  in- 
dustrial plants.  Fig.  4  shows  an  excellent  method  for  support- 
ing time  clocks  on  a  skeleton  rack.  They  are  rigidly  sup- 
ported on  lU-inch  steel  pipe  securely  anchored  to  the  floor 
and  ceiling.  A  pipe  railing  is  installed  beside  each  clock  in 
order  that  the  workmen  will  form  in  line  and  only  one  man 
at  a  time  can  reach  the  clock.     As  a  rule  time  clocks  receive 
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Fig.    3.     Sanitary   Metal   Lockers    for   lioUlins    Woi i-.iii. us 
Street    Clothes 

very  rough  treatment  and  are  easily  thrown  out  of  adjust- 
ment. A  framework  of  this  kind  is  rigid  and  uLso  makes  a 
neat  and  attractive  support  for  the  clocks. 

Wooden  partitions  are  a  fire  menace  and  according  to  in- 
surance reports  they  supply  excellent  fuel  to  a  tire.  Metal 
partitions  are  far  more  attractive;  they  have  a  larger  per- 
centage of  glass  area,  and  if  made  up  in  standard  width 
sections,  it  is  an  easy  matter  to  remove  them  to  some  other 
location.  Unfortunately,  wooden  partitions  cannot  be  moved 
without  practically  wrecking  the  material.  A  partition  which 
is  self  supporting  and  made  up  in  unit  sections  is  shown 
in  Fig.  5.  This  style  of  partition  has  recently  been 
placed  upon  the  market  and  its  many  advantages  are  shown 
in  the  illustration.  Fig.  6  shows  a  very  inexpensive  metal 
partition  which  can  be  built  at  almost  the  same  cost  as  a 
wooden  one.  This  style  of  partition  is  made  up  in  sections 
4  feet  wide,  and  a  4  by  Vi  inch  stiffening  bar  is  placed  be- 
tween each  section,  which  adds  to  its  stiffness.  The  frame- 
work of  the  panel  is  made  up  of  1-inch  angle  irons  having  a 
metal  panel  4  feet  high  for  the  lower  portion.  This  panel  is 
made  out  of  No.  10  gage  steel  and  riveted  to  the  angle  iron 
frame.  The  upper  space  of  the  panels  is  divided  into  sections 
for  supporting  the  glass.  Either  %  inch  ribbed  or  double 
strength  American  glass  is  used.  The  glass  is  bedded  in 
metal  putty  and  wooden  pegs  are  used  instead  of  glazing 
points:  the  glass  is  also  back  puttied  which  holds  it  rigidly 
in  place.  The  doors  are  made  of  the  same  material,  using  1 
by  %-inch  angle  iron  for  the  framework  and  1-inch  channels 
for  the  door  stops.  The  glass  in  the  doors  is  held  in  place 
with  metal  strips  instead  of  putty.  This  illustration  also 
shows  a  watchman's  and  fire  alarm  box  located  on  the  column. 
Near  the  ceiling  is  an  autocall  bell  and  on  the  floor  is  shown 
an  inexpensive  shop  cuspidor  made  out  of  pressed  steel. 
The  wiring  is  encased  in  steel  conduit,  and  although  the  build- 
ing is  fireproof  a  sprinkler  system  is  installed.  Equipment  of 
this  kind  is  an  excellent  means  for  keeping  the  insurance 
rate  down  to  a  minimum,  and  it  shows  the  results  which  can 
be  accomplished  by  giving  the  subject  the  proper  study. 

Fig.  7  gives  an  excellent  example  of  wire  partitions  worked 
out  on  the  unit  basis.     These  partitions  are  made  up  in  sec- 


Fig.   4.     Til 


16    Clocks    supported    by    Pipe    Racks    and    Rails 
to    keep    Men    in    Line 


tions  4  feet  wide  and  have  a  metal  panel  below.  The  frame- 
work is  1-inch  channel  iron  and  the  woven  wire  is  No.  10 
gage,  having  a  1-inch  mesh.  The  corners  of  these  partitions 
and  all  door  openings  are  reinforced  with  a  2-inch  steel  pipe 
securely  anchored  to  the  floor  and  ceiling.  This  gives  the 
partition  more  strength  and  protects  the  corners  and  open- 
ings in  an  effective  manner.  The  design  of  work-benches 
should  have  careful  attention,  as  most  plants  have  consider- 
able bench  work.  A  work-bench  poorly  installed  continually 
demands  repairing.  Fig.  8  shows  a  work-bench  with  a  3-  by 
12-inch  maple  plank  along  the  front  and  the  remainder  of 
the  top  covered  with  maple  flooring  having  a  2-inch  face.  A 
1-  by  6-inch  timber  along  the  back  supports  the  maple  flooring 
and  also  allows  the  legs  to  be  placed  from  8  to  10  feet  apart, 
instead  of  the  usual  6-foot  spacing.  The  metal  legs  are  pro- 
vided with  two  cross  braces  for  supporting  shelves  under- 
neath the  bench.  A  strip  of  wood  is  placed  along  the  back  and 
ends  to  keep  small  parts  from  rolling  off.  The  woodwork  is 
given  a  coat  of  shellac  which  adds  to  its  appearance  and  pre- 
serves the  wood.  The  bench  drawer  shown  in  this  illustra- 
tion is  made  out  of  heavy  metal  and  is  equipped  with  trays 
divided  into  compartments.  The  drawers  have  separate 
change  keys  which  are  master  keyed  with  the  lockers.  The 
price  of  these  bench  drawers  ran  slightly  lower  than  the  same 
size  made  out  of  wood,  which  shows  that  metal  equipment 
compares  favorably  with  wood.  The  design  will  be  fully 
understood  by  referring  to  Fig.  9. 

Fig.  10  shows  a  Dormant  scale  which  is  built  into  the  floor. 
The  scale  has  an  indicating  dial  and  tare  beam  which  makes 
a  quick  and  effective  method  for  weighing  material  in  a  re- 
ceiving room.  The  scale  is  made  entirely  out  of  metal  except 
the  central  portion  of  the  platform ;  this  is  made  flush  with 
the  floor,  which  is  convenient  for  weighing  material  carried 
on  trucks.  Metal  channel  irons  and  I-beams  bolted  to  the 
ceiling  and  trusses  for  supporting  hangers  and  shafting  is 
a  far  better  method  than  using  wood  stringers.  The  power 
transmission  equipment  does  not  get  out  of  alignment  from 
the  shrinkage  of  the  stringers  and  there  is  less  danger  of  the 
bolts  and  nuts  becoming  loose  and  doing  considerable  damage. 

The  introduction  of  a  factory  fence  made  of  metal  is  fast 
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the  Unit  Plan 

causing  the  disappearance  of  the  wooden  fence  which  continu- 
ally demands  repairs.  Fig.  11  shows  a  non-climbable  fence 
which  will  stand  up  under  rough  abuse.  The  posts  are  spaced 
eight  feet  apart  and  imbedded  in  concrete.  They  are  made  out 
of  2-inch  galvanized  pipe  and  a  -yt-inch  pipe  ties  the  top  of 
the  posts  together.  A  close  woven  wire  mesh  made  out  of  No. 
9  gage  galvanized  wire  is  stretched  between  the  posts  and  the 
fence  is  made  unclimbable  by  means  of  five  strings  of  heavy 

barbed    wire    along    the    top.      An    in-  

dustrial  plant  enclosed  with  a  fence  of 
this  type  is  made  far  more  attractive 
than  one  enclosed  with  tight  boards.  By 
careful  planning  and  giving  metal  the 
preference,  the  equipment  of  a  plant 
can  be  made  completely  fireproof.  It 
will  possess  the  greatest  possible 
strength  and  stability  and  have  the 
combined  qualities  of  adjustability  and 
adaptation  for  the  many  uses  and 
changes  necessary  for  the  equipment  of 
a  going  concern. 


r^M 


ALUMINUM   CHEAPENING 

The  housewife  who  steps  into  the 
hardware  store  to  price  an  aluminum 
kettle  or  saucepan  and  pays  hand- 
somely for  it  without  complaining  be- 
cause the  kettle  is  worth  it  in  conveni- 
ence and  durability,  perhaps  does  not  ^'^'  "'  ■^'"'  ^'^"'  "^ 
always  realize  that  aluminum  is  no  longer  the  rare,  ex- 
pensive metal  it  was  portrayed  to  be  not  many  years  ago. 
She  does  not  know  that  aluminum  is  now  quoted  on  the  open 
market  at  19  cents  a  pound,  with  copper  at  14i/i  cents  and  tin 
at  381^  cents.  Furthermore,  the  price  figures  of  19  and  141^ 
cents  for  aluminum  and  copper  are  misleading,  since,  because 
aluminum  is  only  three-tenths  as  heavy  as  copper,  for  most 
purposes  only  three-tenths  as  much  by  weight  of  the  metal  is 
needed.  The  metal  for  a  vat  weighing  ten  pounds  made  of 
copper  ought  to  cost   $1.45;    the  aluminum   for  a  vat  of  the 


Fig.    8.     A    Substantial    Form    of    Work-bench 

same  size  would  weigh  three  pounds  and  ought  to  cost  57 
cents.  The  use  of  aluminum  in  the  industries  is  still  in  Its 
early  stages,  and  the  manufacturing  cost  is  still  excessive, 
but  we  may  shortly  expect  lower  prices. 

It  is  no  doubt  the  prevailing  opinion  that  iron  is  the  most 
abundant  of  all  metals.  As  a  matter  of  fact,  of  all  the 
seventy  odd  elements  which  make  up  the  earth,  only  two  are 
more  abundant  than  aluminum--namely,  oxygen  and  silicon — 
and  these  are  not  metals.  Besides,  it 
is  of  common  occurrence,  being  a  princi- 
pal ingredient  of  the  ordinary  clay  that 
the  farmer  turns  up  every  time  he  lets 
the  points  of  his  plow  down  into  the 
subsoil.  This  clay  contains  sometimes 
as  much  as  25  per  cent  of  aluminum  in 
chemical  combination  with  silicon. 
However,  as  yet  no  process  has  been 
devised  by  which  it  can  be  recovered 
cheaply  from  common  clay.  The  metal 
now  on  the  market  is  reduced  from  the 
mineral  bauxite,  which  is  found  in 
Georgia,  Alabama  and  Arkansas  in  this 
country,  in  County  Antrim  in  Ireland, 
and  in  the  north  of  France.  The 
process  for  its  reduction  was  developed 
in  the  years  from  1886  to  1889  by  C.  M. 
Hall  in  this  country  and  P.  T.  L. 
Heroult  in  France.  The  pure  oxide  of 
aluminum  is  heated  to  melting  by  an 
Bench  shown  in  Fig.  8  giectric  current  and  separated  electro- 
lytically  while  in  this  condition  from  the  oxygen. 

Weight  for  weight,  aluminum  is  stronger  than  any  other 
metal  except  the  best  cast  steel  and  some  of  its  own  alloys. 
Therefore  it  is  coming  into  considerable  use  in  boat  building 
and  other  kinds  of  construction  where  lightness  is  an  object. 
As  a  conductor  of  electricity,  an  aluminum  wire  0.126  inch 
diameter  carries  the  same  current  as  a  copper  wire  0.100 
inch  diameter  and  weighs  only  69  pounds  per  mile,  while  the 
copper  weighs  162  pounds  per  mile — Miihigan  College  of 
Mivcs    Tiiilh^lhi. 
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Fig.    11.     'Non-climbable"   Factory  Fence  made   entirely  of  M 
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OIL   SEPARATOR    EQUIPMENT    OF   THE 
NEW  PROCESS  GEAR  CORPORATION 

Tlio  New  Process  Gear  Corporation,  Syracuse,  N.  Y.,  niaini- 
facturcs  goars,  autoinobllo  (lilTcrontlals,  transmission  gears, 
etc.,  and  in  tlio  various  niacliininR  operations  performed  pro- 
duees  about  two  tons  of  oil-soalted  eliips  daily.  Tlie  oli  is  re- 
moved from  tlie  cliips  in  tlie  s(>parator  room  sliown  in  Figs.  1 
and  '2.  Tlie  apparatus  used  includes  a  steam  turbine  driven 
separator  nind(>  by  tlu^  Oil  &  Waste  Saving  Co.  of  riiiladelphia, 


tactiires  the  st(^am  turl)ine  separator.  'VUc.  function  of  tliis 
luacliine  is  to  evaporate  the  water  contained  in  tlin  oil  and  to 
subject  tlio  oil  to  a  temperature  that  will  sterilize  it  and  thus 
reduce  the  danger  of  blood  poisoning  of  screw  machine  oper- 
ators to  a  niiiilniiim.     It  also  filters  the  oil. 

A  cross-section  of  the  machine  is  shown  in  Fig.  3.  It  con- 
sists of  a  cast-iron  case  in  which  is  mounted  a  vertical  spindle 
carrying  tlie  steam  turbine  bucket  wheel  and  the  separator 
basket.  The  oil  flows  into  this  separator  and  is  hurled  by 
ccntrifuKal  force;  through  the  filtering  itiediuni  lining  it.     The 


.STEAM  COIL 


Fi^.    1.     Steam  Turbine   Oil  Separator  used  in  New 
Process    Gear   Corporation   Plant 

Pa.,  a  machine  simple  in  construction,  consisting  of  a  vertical 
shaft  carrying  a  bucket  wheel  and  a  basket  in  which  the  chips 
are  deposited.  Steam  for  driving  the  wheel  is  admitted 
through  a  nozzle  from  which  it  impinges  on  the  bucket  wheel 
and  drives  it  and  the  separator  basket  at  high  speed.  The  use 
of  steam  for  driving  a  centrifugal  separator  directly  elimin- 
ates the  belt  troubles  incident  to  belt-driven  separators  and 
it  also  provides  heat  for  warming  the  chips,  thus  facilitating 
the  separation  of  the  oil. 

The  separator  baskets  are 
filled  with  chips  shoveled 
from  the  chip  bin  in  the 
corner  and  are  then  trans- 
ported to  the  separator  by  the 
overhead  trolley  and  pneu- 
matic hoist.  They  are  low- 
ered into  the  separator  and 
a  heavy  cast-iron  cover 
mounted  on  a  vertical  spindle 
is  swung  into  place  when  the 
basket  is  in  position.  Thus, 
all  heavy  lifting  by  the  at- 
tendants is  avoided. 

The  operation  of  starting 
the  machine  and  separating 
the  oil  from  a  basket  of 
chips  requires  but  a  few 
minutes.  The  separated  oil 
runs  through  a  pipe  into  a 
sump  and  from  the  sump  it 
is  lifted  to  a  tank  shown  in 
Fig.  2  with  a  geared  pump 
driven  by  a  small  electric 
motor.  This  tank  acts  as  a 
settling  place  where  the  fine 
chips  and  dirt  are  partially 
removed.  From  the  tank 
the  oil  is  directed  into  a  cen- 
trifugal oil  drying  and  steril- 
izing machine  made  by  the 
same     concern     that     manu- 


Fig.    2. 


steam  Turbine-driven  Oil-dryingr,  Filtering  and 
Sterilizing  Machine 


oil  flies  from  the  outside  of  the  basket  against  the  steam 
coils  which  are  filled  with  high  temperature  steam.  Then 
being  in  a  finely  divided  condition,  it  is  instantly  raised  to  a 
high  temperature  and  the  water  is  evaporated,  escaping  as 
steam  through  the  holes  in  the  top.  The  dry  and  sterilized 
oil  flows  from  the  machine  into  another  sump,  from  which  it 
is  raised  by  a  hand  pump  shown  at  the  right  in  Fig.  2,  and 
drawn  into  cans  for  distribution  throughout  the  plant.  Two 
men  are  employed  in  the  separator  room.    They  handle  about 

three  tons  of  oil-soaked  chips 
daily,  from  which  about  200 
gallons  of  oil  is  extracted. 
The  oil,  being  free  from 
water  and  in  a  practically 
sterile  condition,  is  an  ef- 
ficient and  safe  lubricant. 


Vertical   Section    throw 
Sterilizing 


An  invention  has  been 
made  by  a  citizen  of  Reichen- 
berg,  Bohemia,  for  producing 
a  substitute  for  all  classes  of 
marble,  including  the  most 
highly  priced  Italian  marble. 
It  is  claimed  that  the  arti- 
ficial product  is  fully  as  strong 
or  stronger  than  the  genuine 
article,  that  it  is  less  liable 
to  cracks  or  surface  damage, 
and  that  especially  in  work- 
ing, drilling,  or  mounting 
work  upon  it,  the  danger  of 
injury  to  it  is  less  than  with 
the  real  marble,  although  it  is 
only  one-third  the  price.  Fac- 
tories for  producing  this 
product  are  already  in  opera- 
tion in  Vienna,  Berlin,  Mann- 
heim and  Hamburg,  and  ar- 
rangements have  been  made 
for  selling  the  British  patent 
rights  to  a  London  company. 
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DESIGN,  CONSTRUCTION.  OPERATION,  TOOL  EQUIPMENT  AND  ATTACHMENTS 

BY   DOUOLAB  T.   HAMILTON* 

THK   turret   end    of   the   Cleveland    automatic   screw    ma- 
chine incorporates  a  number  of  interesting  mechanical 
movements  and  features  of  design  that  are  well  worth 
attention.    Among  these  are  the  details  used  for  indexing  and 
locking   the   tur- 


ret, the  methods 
of  rotating,  and 
the  means  em- 
ployed for  regu- 
lating the  feed 
of  the  to  o  1  s  . 
T  h  e  s  e  various 
details  will  be 
taken  up  in  the 
order  of  their 
relation,  as  re- 
gards position, 
to  the  turret 
drum. 

Turret  and  Tur- 
ret Slide 
The  turret  J, 
as  shown  in 
Figs.  11,  13  and 
14,  is  of  the 
drum  type  and 
is  carried  on  a 
shaft  .42,  parallel 
with  the  axis  of 
the  work-spin- 
dle.    The  turret 


ward  by  a  cam  drum  K  which  Is  free  to  rotate  on  shaft  A,  and 
carries  segment  cams  B,  fastened  to  its  periphery.  Tliese 
cams  work  against  the  roll  C,  which  is  held  on  a  stud  driven 
into  a  hole  in  the  base  of  the  machine,  and  owing  U)  its  posi- 
tive relation  to 
the  axis  uf  the 
tools  in  the  tur- 
r<-l  gives  a  very 
rigid  drive;  that 
is,  the  angle 
made  by  the  po- 
sition of  the  roll 
in  relation  to 
the  axis  of  the 
tools  is  very 
slight,  obviating 
any  cramping 
of  the  turret  and 
giving  almost 
a  straight-line 
drive  to  the  tur- 
ret tools.  Cast 
integral  with  a 
drum  K  is  a 
spur  gear  I», 
which  rotates  IL 
Gear  />,  receives 
power  from  the 
pinion  A',  be- 
neath It  that 
acts    as    a    "eon- 


Turret   End   of  8'4-iiich  Cleveland  Automatic   Screw    Machine 


on  the  31/4-inch  machine  accommodates  six  tools,  which  are 
held  by  two  clamping  bolts  each,  in  the  holes  in  the  front  end 
of  the  turret,  and  are  located  concentrically  with  the  axis  of 
the  work-spindle.     The  turret  J  is  driven  forward  and  back- 


Associate   Editor  of  AlACHlNERT. 


tinuous"  key.  Pinion  E,,  in  turn,  is  rotated  by  gear  F.  keyed 
to  the  same  sleeve  as  that  on  which  the  worm-wheel  <},  Is 
held.  The  method  of  driving  the  worm-wheel  at  different 
speeds — for  the  cutting  and  idle  movements  of  the  machine — 
will  be  described  later. 


Fig.    12.     Sectional    View    showing    Feed    driving    Mechanism 
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Fig.    13.     Sectional   Plan    View   of    Turret   End    of   Cleveland    Automatic,    showing    Construction    of    Turret,    Regulating 
Drum  and  Auxiliary  Mechanism.        Fig.   14.     Front  Elevation    of  Turret  End  of  Cleveland  Automatic 
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Fig.    16.     Detailed   View   showing   Feed    Roll 

The  turret  is  indexed  upon  its  back  stroke  by  means  of  a 
rod  H,  held  adjustably  by  locking  nuts  in  the  gear  F.,,  which 
comes  in  contact  with  hardened  pins  /,  held  in  the  rear  face 
of  the  turret.  Before  the  turret  can  be  turned  around,  how- 
ever, it  is  necessary  to  disengage  the  locking  wedge  J^  from 
the  slot  in  the  circumference  of  the  turret.  This  is  accom- 
plished by  means  of  a  cam  block  A',  held  on  the  flange  of  drum 
K  which  contacts  with  the  pin  L,.  This  pin,  in  turn,  is 
fastened  to  a  lever  M.  located  in  the  bed  of  the  machine,  which 
is  spring-controlled  and  holds  up  the  locking  wedge  J,  in  the 
manner  illustrated  in  Pig.  14.  As  the  turret  retreats,  cam  K, 
comes  into  contact  with  plunger  L~,  depressing  lever  M;  and 
pulling  down  the  locking  wedge  J,,  thus  disengaging  it  from 
the  slot  in  the  turret  circumference.  Then  the  turret  is 
indexed  by  the  rod  H,  as  previously  described.  The  index- 
ing can  be  also  effected  by  hand  by  simply  depressing  the 
handle  S-.  which  has  the  same  action  on  the  locking  wedge 
as  the  cam  block  held  upon  the  drum  K.     The  turret  can  be 

TABLE  I.     SPINDLE  CAPACITIES  OF  CLEVELAND  AUTOMATIC 
SCREW  MACHINES 


Size  of 
Machine 

in 
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rotated  by  hand  by  means  of  a  handh-  which  lltK  on  Bhaft  J,. 

The  turret  head,  which  has  two  bearings  as  Illustrated, 
one  of  which  supports  the  central  shaft  A,  and  the  other  the 
turret  J,  is  mounted  on  the  bed  of  the  machine  and  can  be 
adjusted  to  suit  various  lengths  of  work  and  tools  held  in  the 
turret.  This  adjustment  is  effected  by  means  of  the  screw  O, 
which  works  in  a  threaded  projecting  lug  cast  Integral  wllh 
the  base  of  the  turret  head  casting.  The  turret  Is  held  to 
the  base  of  the  machine  by  means  of  bolts  as  illustrated. 
A  scale  A,  fastened  to  the  base  of  the  machine,  and  a  pointer 
Q,.  held  on  the  turret-slide,  enable  the  operator  to  obtain  the 
same  setting  of  the  turret  head  when  setting  up  a  job  for 
the  second  time. 

The  method  of  driving  and  rotating  the  turret  Is  clearly 
illustrated  in   Fig.   12  which  shows  a  section  of  the  driving 

TABLE  II.     PRINCIPAL  DIMENSIONS  OP  TURRBT,  OROSS-BLIDSS  AND 

MIBCEI.I.ANKOtIS  DATA 
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A=TURRET  HEAD  IN   FRONT  POSITION. 

B=TURRET  HEAD  IN   REAR   POSITION. 

C=ADJUSTMENT  OF  TURRET  SLIDE  ON  BASE. 

D=GREATEST  MILLING  STROKE. 

E=TOTAL  ADVANCE  OF  TURRET  HEAD. 

0=APPROXIMATE   LENGTH  THAT  CAN  BE  FORMED 

P=MAXIMUM   LENGTH  OF  STOCK  FEED. 
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of   round    sill 


•  Tor  work  wliiili  ilo.s  not  ro<|iilr4>  lioiivy  iut»  tin-He  »|7..«  of  ninclilnos  ran 
!.■■  oliiiilii.il  In  till-  following  Inrri-awd  sIzch:  %— Vj;  -X — -'v  ;  \ — \;  's — '>. : 
S— 1  l/i«:  %— 1  1/18:  %— IV.:  %—'i%:  1'4— 1%;  lii— I'n:  i'— 2'-^:  2— i\: 
-i'/i— 2%:  2U—3>A:  2%— 314:  2%— 3%;  OVi— o%;  TV.— 7--J,. 

mechanism  located  at  right  angles  to  the  axis  of  the  turret 
shaft.  Power  Is  conveyed  to  this  mechanism  from  the  over- 
head countershaft  through  the  medium  of  the  pulley  S.  keyed 
to  the  shank  of  the  friction  disk  L.  The  method  of  driving 
the  turret  direct  or  at  its  fast  speed  for  accomplishing  the 
idle  movements  of  the  machine  is  as  follows:  The  sliding 
clutch  7i":,  shown  In  its  neutral  position  in  the  illustration, 
is  thrown  to  the  right  and  contacts  with  the  pulley  N.  The 
power  is  then  direct  through  the  sliding  clutch  to  the  worm- 
shaft  Sj  and  then  to  the  worm-wheel  O,.  turret,  etc.  The 
sliding  clutch   is  keyed  to   the  worm-shaft  and   Is  operated 
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tluoimh  llii'  bi'lliTank  IcviTs  V,  luul  f/.j, 
wlilcli  iui'  aituadHl  liy  (l(i»;s  V.  (  s(>(>  KIr. 
Ifi)  luljiisliilily  moiiiitoil  1)11  llu'  rear  lace 
of  the  regiilntlng  driini. 

The  method  of  driving  the  turret  at 
Its  slow  or  cutting  speed  Is  as  follows: 
The  sliding  clutch  /fj  Is  thrown  to  the 
left  by  moans  of  the  dogs  held  on  the 
regulating  drum,  and  contacts  with  the 
pinion  ^V:  which  has  clutch  teeth  cut 
in  it  similar  to  those  on  the  sliding 
clutch.  The  drive  is  then  through  pul- 
ley N,  friction  disk  L,  roller  Y..  disk  M, 
pinion  and  gear  A,  and  B,  to  the 
eplcyclic  train  of  gears  C,  down  to  the 
pinion  sleeve  IV;  and  through  the  sliding 
clutch  K,  to  the  worm  D^.  The  chang- 
ing from  slow  to  fast  speed  can  also  be 
effected  by  pushing  in  or  pulling  out 
handle  I,.  This  reduction  in  speed  with 
roll  Yj  in  the  position  shown  in  Pig.  12 
is  in  a  ratio  of  about  25  to  1. 

In  order  to  make  clear  the  manner  in 
which  this  great  reduction  in  speed  is 
accomplished,  it  might  be  well  to  deal 
briefly  with  the  train  of  eplcyclic  gears, 
giving  especially  the  data  relating  to 
the    computations    involved.      Referring 


DOUBLE  BELT  DRIVE  COMBINATIONS  POSSIBLE. 

1-2  SPEEDS  FORWARD. 

2-SUOW  SPEED  FORWARD  OR  REVERSE 

FOR    THREADING. 

3-FAST  SPEED  FORWARD  OR  REVERSE. 

ADJUSTABLE   PIN  BELT  SHIFTER  FOR  OPEN 

OR  CROSS  BELTS. 


Fig.    16.     Standard   Double   Belt   Type   of 
Spindle    Drive 


This  is  llic  speed  at  whicli  Ihe  idle  iiiove- 
ments  of  llie  macliiiu'  are  accoiiipll.sliod. 
Now  a  great  variation  of  speed  is  ob- 
tainable for  driving  the  turret  at  its 
cutting  speed  by  the  use  of  the  friction 
disks.  The  position  of  the  roll  bt^twcen 
these  disks,  as  was  previously  explained, 
is  controlled  by  a  regulating  drum.  In 
order  to  make  this  description  clear,  it 
will  not  be  necessary  to  give  any  more 
than  three  variations  of  speed,  that  is 
when  the  roll  is  in  the  central  or  neu- 
tral position  li  giving  a  ratio  of  1  to  1, 
when  it  is  at  the  extreme  outside  of  the 
driven  disk  in  position  A,  and  when  it 
is  at  the  outside  circumference  of  the 
driving  disk  in  position  C.  As  stated, 
to  drive  the  turret  drum  at  the  cutting 
speed,  the  clutch  R.  is  shifted  to  the  left, 
engaging  with  pinion  W,.  The  drive  is 
then  as  follows:  As  pulley  N  is  keyed 
to  the  shank  of  friction  disk  L,  the  drive 
is  from  pulley  N  to  friction  disk  L, 
roller  Y,,  disk  M,  then  to  pinion  A3,  gear 
j8,,  and  through  the  eplcyclic  gears  C, 
and  E3  back  to  gear  W.,  and  from  there 
to  clutch  fln,  shaft  8.,  and  worm  D^  to 
worm-wheel  G,. 


SINGLE  BELT. 

3hd  SPEED  ATTACHMENT. 

SINGLE   INTERMEDIATE   PINION    IN    REAR. 

FRONT  DRIVE   FORWARD,  BELT  ON   B. 

REAR   DRIVE   REVERSE,  BELT  ON  A. 

3hd  SPEED  DRIVE   FORWARD,   BELT  ON  C. 


SINGLE  BELT. 

3ro  SPEED  ATTACHMENT. 

DIRECT  DRIVE,  FRONT  AND  REAR 

FRONT  DRIVE  FORWARD,  BELT  ON  B, 

REAR  DRIVE  FORWARD,  BELT  ON  A. 

3rC)  SPEED  DRIVE  FORWARD,  BELT  ON  C. 


DOUBLE   BELT. 

HIGH  SPEED  HEAD. 

FRONT  BELT  CROSSED,  REAR   BELT  OPEN. 

FRONT  DRIVE   FORWARD,  REAR  DRIVE   REVERSE. 


A^e 


Fig.    17.     Third-spaed    Type    of    Spindle    Drive    for    Heavy    cutting,    and   High-speed    Spindle   Drive   particularly   adapted   for   Brass  Work 


to  Fig.  18,  it  will  be  seen  that 
pulley  N,  on  the  Si^-inch  ma- 
chine, rotates  at  a  constant 
speed  of  630  R.  P.  M.  Then 
to  drive  the  turret  direct, 
that  is  at  its  highest  rate  of 
speed,  clutch  R^  is  thrown  to 
the  right  and  engages  with 
this  pulley.  The  drive  is  then 
direct  through  the  clutch  to 
shaft  S2  and  from  there  to 
the  worm  D,  and  worm-wheel 
G,.  Now  as  pulley  N  rotates 
at  630  R.  P.  M.,  the  shaft  8, 
and  worm  will  rotate  at  the 
same  speed,  so  that  the  worm- 
wheel  and  the  turret  drum 
will  be  driven  at  a  speed  of 
630  -:-  76  or  about  8.3  R.  P.  M. 


,WOPM-WHEEEL 


Fig.    18.     Diagram    showing   Ratios   of    Speeds    of    Cutting    and 
Idle    Movements 


Making  our  calculations 
with  the  roll  Y^  in  the  inter- 
mediate position  B,  giving  a 
speed  ratio  between  the  two 
disks  of  1  to  1,  we  can  find 
the  speed  of  the  turret  drum 
in  revolutions  per  minute  as 
follows:  With  roll  Y,  in  the 
intermediate  position,  the 
pinion  A,  will  rotate  at  630 
R.  P.  M.,  and  the  large  gear 

630 

B3  will  rotate  at  •  or  114 

5.52 

R.  P.  M.,  approximately.  The 
next  calculation  is  for  the 
epicyclic  train.  This  can  be 
obtained  by  using  the  formula 
on  page  702   of  Machinery's 
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Handbook.  Worked  out 
to  suit  this  case  it  is  as 
follows: 

Lot  S  =  speed  of  worm- 
shaft  S/,   then: 

C,  X  IV,  —  E,  X  //, 

S  = . 

C,  X  w. 

Assuming  the  follow- 
ing numbers  of  teeth  in 
the  gears  in  the  epicyclic 
train  to  be  Cj,  14;  E„  15; 
II,.  16;  W„  15;  we  find 
that  tlic  ratio  between 
the  speed  of  gear  B,  and 
shaft  jS;  is 

14  X  15  — 15  X  16 

14  X  15 

30         1 

210        7 

Then  as  gear  B,  ro- 
tates at  114  R.  P.  M., 
shaft  S.;  will  rotate  at 
114 

=  16.3   R.    P.    M.,   ap- 

7 
proximately.      Then    the 
revolutions    of    the    tur- 
ret drum  with  roll  Y,  in 
16.3 

position  B  =  =  0.2 

76 
R.  P.  M.,  approximately. 
With  roll  Yj  in  po- 
sition C,  the  speed  of  ro- 
tation of  the  turret  drum 
will  be  0.2  X  1.5  =  0.3  R. 
P.  M.,  approximately. 
This  is  the  fastest  speed 
of  rotation  of  the  turret 
drum  when  driving  at 
the    cutting   speed.      The 


PRINCIPAL,  DIMENSIONS  OV  CROBSBLIUBU  ON  MODEL,  A. 
CI,KVE;..AND  AUTOMATICS 
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slowest  speed  of  the  tur- 
ret drum  when  driving 
at  the  cutting  speed  ia 
when  the  roll  is  In  po- 
sition A.    Here  the  speed 

0.2 
of  the  turret  will  be  

6.5 
=  0.0308  R.  P.  M..  ap- 
proximately. 

As  previously  de- 
scribed, the  variation  In 
feed  given  to  the  turret 
and  cross-slide  tools  is 
accomplished  by  means 
of  a  regulating  drum  O 
on  which  strip  cams  are 
held.  Fig.  15  shows  the 
action  that  takes  place 
by  shifting  one  of  these 
cam  strips  //,  on  the 
regulating  drum.  As  the 
cam  is  shifted,  a  move- 
ment is  transmitted  to 
the  bellcrank  lever  Q 
which  has  rack  teeth 
cut  in  its  outer  end, 
meshing  with  teeth  in 
the  sliding  sleeve  R  on 
the  rod  F,.  This  rod  is 
held  in  a  bracket  at- 
tached  to  the  machine. 

Now  as  a  movement  is 
transmitted  to  the  bell- 
crank  lever  Q,  the  sleeve 
li  is  moved  up  and  down 
on  the  rod,  and  conse- 
quently the  position  of 
the  roll  Y,  is  changed 
between  the  two  friction 
disks,  thus  varying  the 
speed  at  which  the  di.sk 
M.  Fig.  12,  is  rotated.  In 
order    to    facilitate    set- 


Tig.  19.     Detailed  Sectional  View  of  Third-speed    Spindle    Drive 
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tliiK  ii|i  Ihi'  mjifliliif  on  111!'  sanif  jnh  om-  or  iikh-c  times,  ii 
sinall  atliuhiiK'iit  (/a,  as  shown  iu  the  Illustration,  has  Ixhih 
providi'd  wliich  consists  of  a  pinion  rnnninp;  in  the  rack  teeth 
in  the  roil  !■',.  Tliis  conveys  a  movement  to  tlio  Indicator 
pointer  so  that  tlie  strip  cams  on  the  rcKulatinK  drum  can  be 
set  in  tlic  proper  position  if  tlie  job  lias  l)een  talten  down  and 
Is  to  bo  set  up  again.  Tliis  data,  of  coiirse,  is  put  on  I  lie  oper- 
ation card  tliat  goes  witii  tlie  joi). 

Tiie  position  of  roli  Y,  between  the  two  disks  is  controiicd, 
as  previously  explained,  by  means  of  the  fulcrum  lever  that 
receives  its  movement  from  the  strip  cam  on  the  regulating 
drum.  It  is  therefore  evident  that  a  wide  range  of  feed  for 
the   turret   and    cross-slide    tools   is    easily    secured,    and    tlie 

TABLE  IV.      PRINCIPAL  FLOOR  AND  COUNTBRSHAPT  DIMENSIONS  AND 
R.  P.  M.  OF  CONE  STEPS  ON  COUNTERSHAFT 
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change  in  the  feed  of  the  tools  can  be  accomplished  while 
the  machine  is  in  operation.  This  is  a  good  feature,  especi- 
ally when  setting  up  a  job  for  the  first  time.  After  a  job 
has  once  been  set  up,  the  position  of  the  pointer,  as  shown 
in  Fig.  15,  is  indicated  on  a  card  and  the  operator  in  setting 
this  job  up  again  simply  shifts  the  cams  until  the  pointer 
comes  to  the  required  point  on  the  indicating  dial.  The  regu- 
lating drum  is  driven  from  the  turret  shaft  by  the  pinion  P, 
Fig.  13,  meshing  with  teeth  cut  in  the  rim  of  the  drum. 


ConHlructlon  and  Operation  of  the  UroHs-Hllde 

On  the  ('l('V(;land  automatic  screw  machine,  as  ri'Kularly 
e(|uii)ped,  till!  crossslide  for  holding  both  the  rear  and  trout 
culling  tools  consists  of  one  casting,  but  a  double  crossslnh; 
can  be  supplied  when  desired.  The  cross-slide  is  acluated  by 
means  of  a  fulcrum  lever  T  (Fig.  13),  which  derives  motion 
from  cams  Ka  on  the  drum  U  carried  on  the  rear  shaft  E. 
The  flange  of  this  drum  Is  numbered  so  that  the  position  of 
the  various  cams  can  be  recorded  on  a  lay-out  card  to  facili- 
tate resetting  the  work.  As  shown  in  Fig.  11,  the  cross-slide 
is  provided  with  an  adjustable  stop-screw  so  that  accurately 
formed  work  can  be  obtained.  It  is  also  provided  with  ad- 
justable gibs  to  compensate  for  wear.  The  position  of  the 
cross-slide  relative  to  tlie  axis  of  the  spindle  is  controlled  by 
regulating  nuts  on  the  connecting-rod  fastened  to  the  rear  of 
the  slide. 

Spindle  Capacities  and  Spindle  Drives 

Table  I  gives  a  list  of  spindle  capacities  of  the  various 
sizes  of  Cleveland  automatics,  for  handling  round,  hexagon 
and  square  stock.  In  this  table  the  sizes  for  hexagon  and 
square  stock  are  only  given  to  the  nearest  1/32  inch  cor- 
responding to  the  diameters  of  the  round  bar  stock.  This,  of 
course,  is  close  enougli  for  all  practical  purposes.  It  will  be 
noticed  under  the  column  "size  of  machine  in  inches"  that 
there  are  a  number  of  machines  having  two  different  spindle 
capacities.  The  meaning  of  this  is  (referring  now  to  the 
% — %  size)  that  the  machine  is  the  same  in  both,  except 
for  tlie  spindle,  which  is  bored  on  the  enlarged  size  to  take 
%-inch  instead  of  %-inch  bars.  This  enables  work  on  which 
there  is  no  extremely  heavy  cutting  to  be  accomplished 
to  be  turned  out  mucli  more  rapidly  than  it  could  be  on 
a  larger  sized  machine,  because  the  idle  movements  take  less 
time. 

In  order  to  make  the  Cleveland  automatic  adaptable  for 
brass,  iron  and  steel  work,  it  is  necessary  to  provide  a  variety 
of  spindle  drives.  Figs.  16,  17  and  19  show  the  different 
types  of  spindle  drives  that  have  been  devised  for  handling 
a  large  variety  of  work.  Fig.  16  shows  the  standard 
drive.  Fig.  17  shows  what  is  known  as  the  third-speed  at- 
tachment; two  combinations  of  this  attachment  are  illus- 
trated, while  the  last  view  shows  the  type  of  drive  particularly 
adapted  to  brass  work  and  similar  materials. 

A  detail  and  sectional  view  of  this  third-speed  drive  is 
shown  in  Fig.  19,  where  its  construction  can  be  clearly  seen. 
This  attachment  is  contained  within  the  spindle  driving  pul- 
leys on  the  back-shaft  of  the  spindle  head.  Its  purpose  is  to 
provide  a  slow  and  very  powerful  speed  to  the  spindle  for 
heavy  thread  cutting  or  work  of  a  similar  nature,  requiring 
great  power  in  the  spindle.  The  result  is  obtained  by  shift- 
ing the  belt  to  the  center  pulley  A  which  brings  into  play  the 
set  of  hardened  steel  epicyclic  gears  B.  To  accomplish  this, 
the  sliding  clutch  C  is  engaged  with  the  gear  D,  and  as  the 
clutch  slides  upon  a  square  shaft  and  cannot  revolve  it 
causes  the  gears  B  to  rotate  around  the  fixed  gear  D,  thus 
driving  gear  £  at  a  very  powerful  speed.  Gear  E  is  securely 
keyed  to  the  sleeve  pinion  F  which  meshes  directly  into  the 
front  spindle  gear  of  the  machine. 

When  the  third-speed  drive  is  not  in  use,  the  clutch  C  is 
moved  out  of  engagement,  allowing  the  entire  train  of 
epicyclic  gears  to  be  free  upon  the  loose  center  pulley  A.  The 
clutch  C  is  moved  along  the  shaft  G  by  means  of  the  rod  H 
controlled  by  a  cam  I,  shown  in  the  end  view.  This  cam 
moves  the  rod  to  the  left  for  disengaging  the  clutch  and  the 
spring  J  moves  the  clutch  to  the  right  for  engaging  it,  when 
the  roll  K  drops  off  the  end  of  the  cam.  There  are  two 
frictions  M  which  serve  to  keep  the  center  loose  pulley  A 
driving  at  the  same  speed  as  the  pulley  N,  when  the  third 
speed  is  not  engaged,  so  that  the  planetary  pinions  will  not 
rotate  on  the  stud  at  this  time.  The  cam  /  is  adjustable 
around  the  cam-shaft  and  is  clamped  into  any  desired  position 
by  the  screw  0  and  stud.  The  lubrication  of  the  entire  third- 
speed  attachment  with  the  exception  of  the  planetary  pinions 
is  secured  by  means  of  a  sight-feed  oil-cup,  while  the  planetary 
pinions  are  lubricated  through  the  oil-hole  extending  to  the 
rim  of  the  center  pulley  A.  The  connection  between  the  rod 
H  and  the  cam  I  is  link  L  which  carries  the  cam-stud  and 
roll  K. 
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Principal  Dimensions  of  Turret,  Cross-slides  and 
Miscellaneous  Data 

Tables  II  and  III  and  the  illustrations  accompanying  tliem 
give  all  the  data  pertaining  to  the  turret  and  cross-slides  on 
the  various  sizes  of  Cleveland  automatics.  By  referring  to 
the  illustrations,  it  will  be  seen  that  the  cross-slide  on  the 
various  sizes  of  machines  is  provided  with  from  one  to  thrci 
slots  for  holding  cross-slide  working  tools.  These  are  fur- 
nished in  order  to  enable  the  tools  to  be  held  in  the  most 
convenient  position  in  relation  to  the  work.  It  is  obvious,  of 
course,  that  on  the  larger  sizes  of  machines  a  greater  range 
of  positions  is  necessary  than  on  the  smaller  sizes.  This 
data  will  not  only  be  of  value  to  the  operator  when  setting 
up  the  machine  but  will  also  be  of  use  to  designers  when 
devising  special  tools  or  the  attachments  for  use  on  this  type 
of  machine. 

Principal  Dimensions  and  Set-up  Plan 

The  principal  dimensions,  capacities,  etc.,  of  the  various 
sizes  of  Cleveland  automatic  screw  machines  are  given  in 
Table  I\'.  The  diagram  accompanying  this  table  shows  how 
the  Cleveland  should  be  set  up  to  economize  on  floor  space, 
and  in  the  lower  part  of  this  table  are  given  the  revolutions 
of  the  countershaft  when  driven  from  the  main  lineshaft  at 
the  speed  recommended. 

*     *     * 

METHODS   OF   STANDARDIZATION   BY 
ENGINEERING   SOCIETIES 

The  ground  covered  by  many  societies  in  standardizing 
engineering  details  overlaps  in  many  cases,  and  it  has  often 
occurred  that  different  societies  have  adopted  conflicting 
standards.  It  would,  therefore,  be  desirable  if  some  under- 
standing could  be  arrived  at  between  the  societies  in  order 
to  prevent  duplication  of  work.  Prof.  F.  B.  Crocker,  of  the 
Crocker-Wheeler  Co.,  Ampere,  N.  J.,  has  prepared  a  state- 
ment on  this  subject,  from  which  the  following  paragraphs 
are  abstracted.  Professor  Crocker  is  president  of  the  Electric 
Power  Club  and  has  also  been  a  member  of  the  standardiza- 
tion committee  of  the  American  Institute  of  Electrical  En- 
gineers; he  is,  therefore,  in  a  position  to  write  authoritatively 
on  this  subject.  Owing  to  the  fact  that  he  is  especially  inter- 
ested in  electrical  work,  reference  is  made  particularly  to 
standards  in  the  electrical  engineering  field,  but  of  course 
the  rules  and  methods  laid  down  are  equally  applicable  to 
the  standardization  work  done  by  any  engineering  body  or 
society. 

Fundamentally  there  are  three  broad  divisions  of  stand- 
ardization— scientific,  technical  and  industrial.  As  true  ex- 
amples of  scientific  standards,  we  have  the  resistivity  and 
temperature  coefficient  of  copper.  A  proper  matter  for  tech- 
nical standardizing  is  the  safe  temperature  limits  of  the 
various  kinds  of  insulating  material.  As  clear  cases  of  in- 
dustrial standardization  may  be  cited  the  shaft  diameters 
and  speeds  of  different  types  and  sizes  of  electric  motors. 
A  scientific  problem  should  be  handled  by  the  U.  S.  Bureau 
of  Standards  or  the  American  Physical  Society.  A  technical 
electrical  matter  should  be  decided  by  the  American  In- 
stitute of  Electrical  Engineers,  and  an  industrial  electrical 
question  properly  belongs  to  the  National  Electric  Light 
Association  or  the  Electric  Power  Club. 

The  best  way  to  solve  the  problems  of  standardization 
is  not  by  conferences  between  a  number  of  bodies  acting 
jointly  on  the  various  subjects.  Of  course  cooperation  is 
very  desirable  in  some  cases,  but  in  dealing  with  many  mat- 
ters it  is  unnecessary.  Standardization  should  be  carried 
on  in  accordance  with  the  following  general  scheme:  First, 
each  organization  should  have  definite  jurisdiction,  within 
which  it  has  full  authority;  second,  each  organization  should 
confine  its  action  as  far  as  possible  within  its  own  jurisdic- 
tion; third,  when  questions  arise  that  are  on  the  border,  or 
when  the  authority  and  interest  of  two  or  more  organiza- 
tions overlap,  then  a  conference  between  the  interested 
parties  should  be  held. 

In  order  to  determine  jurisdiction,  the  following  plan  of 
procedure  may  be  adopted:  When  any  organization  con- 
siders it  desirable  that  something  should  be  standardized,  its 


secretary  communicates  that  fact  to  the  secretaries  of  the 
other  bodies  likely  to  be  Interested  In  the  same  subject. 
Communication  between  the  standards  committees  is  not 
sufficient,  because  there  may  be  several  in  one  society  and 
they  may  change  from  year  to  year.  In  most  cases,  from 
the  nature  of  the  particular  matter  Involved,  it  is  clear  that 
it  properly  belongs  to  a  certain  organization,  and  the  others 
will  accordingly  acquiesce.  In  other  instances,  it  is  evident 
that  a  question  Is  on  the  boundary  between  two  bodies  and 
they  will  therefore  agree  to  cooperate  in  acting  upon  it. 
When  there  is  doubt  or  difference  of  opinion  as  to  jurisdic- 
tion that  cannot  be  settled  by  correspondence  between  the 
parties  interested,  then  the  case  may  be  referred  to  an 
arbitrator,  for  example,  the  director  of  the  U.  S.  Bureau  of 
Standards,  or  the  president  of  one  of  the  national  engineer- 
ing societies  not  interested.  The  arbitrator  merely  decides 
which  body  or  bodies  shall  have  jurisdiction  over  that  sub- 
ject. The  actual  standards  are  determined  by  this  body  or 
bodies. 

On  account  of  the  very  rapid  differentiating  and  special- 
izing in  electrical  science,  technology  and  industry  It  would 
seem  tliat  some  general  plan  is  needed  for  present  and  future 
standardization.  In  some  cases  it  is  quite  evident  that  a 
certain  body  should  have  sole  authority  over  a  certain  sub- 
ject. For  example,  an  organization  of  men  who  devote  them- 
selves to  a  particular  subject  should  be  able  to  determine 
standards  for  it  most  correctly  and  most  quickly.  Special 
subjects  should  be  dealt  with  by  those  who  live  with  them,  so 
to  speak,  and  devote  their  thoughts  and  efforts  to  them. 

In  all  matters  affecting  standards  it  is  of  the  utmost  im- 
portance to  give  them  very  careful  consideration.  It  is 
much  better  to  have  no  standard  than  to  have  an  ill-advised 
one  or  to  have  different  standards  for  the  same  thing.  It  is 
difficult  to  rectify  mistakes  of  this  kind.  In  looking  back 
over  the  history  of  electrical  standardization,  we  see  that  the 
tendency  has  been  to  standardize  too  (luickly,  too  often  and 
too  much.  There  have  been  dozens  of  wire  gages,  for  ex- 
ample, and  electrical  books  in  the  English  language  may  use 
the  American,  Birmingham  or  the  Standard  British  gages, 
each  materially  different  from  the  other  two.  Many  technical 
terms  have  also  been  introduced  that  were  absolutely  unneces- 
sary. Experience,  therefore,  indicates  that  we  should  be 
conservative  in  establishing  standards.  This  is  another 
reason  why  each  organization  should  limit  its  action  to  those 
matters  which  it  best  understands;  thus  fewer  mistakes  are 
likely  to  be  made.  All  standardization  committees  should 
be  careful  not  to  rush  in  where  angels  fear  to  tread.  It  is 
surely  a  mistake  for  any  organization  to  reach  out  and  at- 
tempt to  standardize  in  any  field  that  does  not  clearly  belong 
to  it.  Each  organization  already  has  far  more  that  is  un- 
questionably within  its  province  than  it  can  possibly  cover, 
and  new  ground  is  being  rapidly  opened  up. 

A  great  deal  of  trouble  is  caused  to  manufacturers  and 
users  of  machine  tools  by  the  varying  types,  sizes  and  speeds 
of  electric  motors  employed  to  drive  them.  Hence,  the 
standardizing  of  motor  dimensions  for  machine  tool  drive  is 
very  desirable.  It  is  solely  an  industrial  matter  that  should 
be  dealt  with  by  the  Electric  Power  Club  and  the  National 
Machine  Tool  Builders'  Association  acting  jointly.  Neither 
the  American  Institute  of  Electrical  Engineers  nor  the 
American  Society  of  Mechanical  Engineers  should  have  any- 
thing to  do  with  it,  because  it  is  clearly  outside  of  their 
jurisdiction.  As  a  matter  of  fact,  it  has  been  considered  by 
committees  of  both  these  bodies.  Little  has  been  accom- 
plished, however,  because  it  was  thought  necessary  to  consult 
all  four  organizations,  and  everybody's  business  is  nobody's 
business. 

*     *     * 

A  German  contemporary  states  that  a  method  has  bei  n 
invented  by  means  of  which  aluminum  may  be  dissolved  so 
that  it  may  be  spread  cold  over  any  dry  surface  and  applied 
like  paint  with  a  brush.  The  appearance  of  aluminum  so 
deposited  is  like  that  of  a  dull  silver  coating.  It  is  claimed 
that  this  coating  is  an  excellent  preventative  for  rust,  that  it 
is  durable  and  resists  heat  well,  and  that  It  can  be  used  as 
a  good  substitute  for  tin-plating. 
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HP' 


Fig.    1.     Comparison   between 
Hobbod   and  Hilled  Gear  Teeth 


Ull'Ulb^  is  ahvay.s  an  objcc- 
I  lion  to  changing  cxist- 
ing  niotliods  in  sliop 
practico  \vlion  tlie  cliange  neces- 
sitates discarding  established 
standards  and  valuable  tools  and 
fixtures.  Whether  such  a  change 
will  be  profitable  or  not  is  a 
question  that  requires  a  close 
study  of  the  conditions  in  each 
case.  When  the  change  means 
an  improvement  in  the  quality 
of  the  product,  the  cost  of  the 
tools  and  fixtures  should,  of  course,  be  a  secondary  consider- 
ation. When  the  question  is  mainly  one  of  quantity,  the 
problem  must  be  solved  on  a  cost  basis  only. 

Another  factor  to  be  considered,  however,  is  that  of  inter- 
changeability.  This  is  a  most  important  item  in  the  case  of 
a  product  in  connection  with  which  renewals  are  constantly 
being  made.  Many  improvements  in  design  and  in  methods 
of  manufacture  are  sacrificed  in  deference  to  the  demands 
for  interchangeability.  In  the  case  of  gears,  interchange- 
ability  is  supposed  to  be  rigidly  adhered  to,  but  while  we 
have  a  standard  which  is  supposed  to  produce  interchange- 
able gears,  we  have  so  many  variations  of  the  standard,  due 
to  the  secret  forms  established  by  different  manufacturers 
of  cutters,  that  it  is  necessary  in  many  cases  to  adhere  to 
one  make  of  tools  if  interchangeability  is  to  be  maintained 
in  any  degree.  Many  manufacturers  have  installed  the  bob- 
bing machine  in  the  desire  to  reduce  the  cost  of  gearing,  only 
to  encounter  the  non-interchangeability  of  the  product  of  the 
bobbing  machine  with  the  milled  tooth  gear;  this  has  been 
the  cause  of  turning  many  against  the  bobbing  machine, 
through  no  fault  of  the  process  itself. 

Variations  from  the  True  Involute  Tooth  Shape 
The  form  of  the  standard  tooth,  as  adopted  by  the  cutter 
manufacturers,  is  not  the  true  involute,  but  an  improvised 
form  built  around  the  involute  as  a  basis.  The  deviation 
from  the  involute  is  necessary  for  several  reasons:  1.  The 
inability  of  the  formed  milling  cutter  to  mill  an  undercut 
tooth.  2.  The  necessary  alteration  in  the  form  of  the  point 
of  the  mating  tooth  caused  by  the  fullness  of  the  milled 
tooth  below  the  pitch  line.    3.  The  desire  to  make  the  contact 


Fig.    2.     Hob   Tooth   designed   to   generate   the   Approximate   Shape   of 
a   14y2-degree  Involute  Milled   Tooth 

of  the  approach  as  gradual  as  possible  by  a  slight  easing  off 
of  the  form  at  the  point  of  the  tooth;  this  provides  against 
the  slight  variation  in  the  form  of  the  tooth  due  to  irregu- 
larities in  the  division  of  the  space  and  to  the  elasticity  of 
the  material.  4.  The  interference  in  gears  with  thirty-two 
teeth  or  less  when  in  mesh  with  those  of  a  greater  number 
of  teeth.  As  the  14 1^  degree  formed  gear-cutters  are  based 
on  the  twelve-tooth  pinion  with  radial  flanks,  a  rack  tooth 
to  mesh  with  this  radial  flank  tooth  can  be  made  with  the 
straight  sides  extending  only  to  a  point  0.376  inch  outward 
from  the  pitch  line  in  a  rack  of  one  diametral  pitch.     The 

•  For  previous  articles  on  this  and  kindred  subjects  see  Machinery.  March, 
1914.  "Hobbing  vs.  Milling  of  Gears";  July,  1912,  "Hobs  for  Spur  and  Spiral 
Gears. '^  and  also  articles  there  referred  to. 

t  Address:      61  Bruce  Ave.,    Windsor,   Ont.,   Canada. 


remainder  ol'  the  tooth  must  be  cased  off  from  this  point 
outward,  sufficiently  to  clear  the  radial  flank  of  the  pinion 
tooth.  This  rounding  off  of  the  rack  tootli  may  be  made  by 
using  the  cycloidal  curve  from  the  interference  point,  willi  a 
rolling  circle  of  a  diameter  equal  to  that  of  the  twelve-tooth 
pinion.  A  circular  arc  tangent  to  the  tooth  side,  drawn  from 
a  center  on  the  pitch  line  at  the  point  of  intersection  of  the 
normal  to  the  tooth  side  at  the  point  of  interference,  will  be 
a  near  approximation  to  the  cycloidal  curve. 

The  hobs  used  extensively  today  are  not  made  to  produce 
teeth  in  any  near  approximation  to  the  shape  produced  by  the 
milling  cutter.  The  only  correction  that  is  made,  in  many 
cases,  is  to  make  the  teeth  of  the  hob  a  trifle  fuller  at  the 
base  or  root  to  ease  the  approach;  even  this  is  done  only  in 
a  few  instances.  The  difference  between  the  hobbed  tooth 
and  that  produced  by  milling  is  seen  in  P'ig.  1.  The  hobbed 
tooth  is  shown  in  full;  this  shape  was  traced  from  an  actual 
hobbed  tooth,  photographed  and  enlarged.  The  gear  had 
twenty-one  teeth.     The  hob  used  was  corrected  for  the  "thin- 


Fig.    3.     Hob  Tooth  for  generating  a  20-degree  Involute  Milled  Tooth 

ning"  of  the  tooth  at  the  point,  but  in  a  gear  of  this  diameter 
the  effect  would  not  show  to  any  great  extent.  The  dotted 
lines  are  drawn  from  actual  milled  tooth  curves  and  show 
the  difference  between  the  two  forms  of  teeth.  Attention 
is  called  to  the  fullness  of  the  milled  tooth  at  the  root,  and 
the  thinning  of  the  tooth  at  the  point.  The  difference  would 
be  greater  in  the  case  of  a  twelve-tooth  pinion. 

The  filling-in  of  the  flank  of  the  tooth  is  not  done  to  any 
rule  based  on  a  proportion  to  the  number  of  teeth  in  the 
gear.  The  curve  selected  is  made  to  fill  in  the  space  at  the 
root  to  just  clear  the  corrected  rack  tooth.  Neither  is  the 
thinning  of  the  tooth  at  the  point  proportional  to  the  di- 
ameter in  the  sense  that  the  curve  of  the  hobbed  tooth  is. 
Each  form  of  the  cutter  system  is  made  and  varied  to  the 
extent  necessary  for  smooth  action,  and  the  curves  of  the 
entire  system  cannot  be  produced  by  the  bobbing  process 
with  a  single  hob.  To  accurately  reproduce  the  form  of 
the  milled  tooth,  a  special  hob  would  be  necessary  for  each 
number  of  teeth.  However,  a  close  approximation  may  be 
obtained,  within  a  narrow  range  of  teeth,  with  a  hob  gen- 
erated from  a  milled  tooth.  This  is  being  done  in  the  auto- 
mobile industry  with  good  results.  The  necessity  for  inter- 
changeability makes  the  duplication  of  the  milled  tooth  im- 
perative when  the  originals  were  made  with  the  formed 
cutter,  and  the  introduction  of  the  bobbing  machine,  in  such 
cases,  depends  on  the  successful  duplication  of  these  forms. 
It  is  no  exceptional  thing  to  see  the  bobbing  process  used  in 
conjunction  with  the  automatic  gear-cutter  in  the  produc- 
tion of  interchangeable  transmission  and  timing  gears.  The 
shapes  produced  by  the  standard  sets  of  cutters,  from  a  rack 
to  a  twelve-tooth  pinion,  cannot,  however,  be  generated  by 
a  single  hob,  because  the  shapes  are  only  an  approximation 
of  the  correct  curve.  The  gears  mentioned  above  as  being 
successfully  hobbed  are,  therefore,  when  milled,  cut  with 
special  cutters  for  each  number  of  teeth,  as  in  this  way 
only  can  a  curve  of  correct  shape  be  obtained. 

As  stated  above,  most  hobs  are  of  the  straight-sided  shape, 
and   the   tooth   hobbed   is   of  pure   involute   form.     In    gears 
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of  Irss  than  thirty-two  teetli,  the  flank  is  undercut  to  a 
considerable  extent.  Tliis  undercutting  does  not  involve  any 
incorrect  action  in  the  rolling  of  the  gears,  but  in  the  case 
of  tlie  twelve-tooth  gear,  for  example,  the  involute  is  cut 
away  at  the  base  line  close  to  the  pitch  line,  giving  but  a 
line  contact  at  a  point  which  is  subjected  to  heavy  wear. 
This  eventually  develops  backlash.  The  teeth  of  the  gears 
also  come  into  action  with  a  degree  of  pressure  that  is  con- 
tinuous throughout  the  time  of  contact;  this  results  in  a 
haninicring  which  in  time  develops  into  a  humming  noise. 

Special  Hobs  for  Gear  Teeth 

To  overcome  these  objections  a  hob  tooth  may  be  de- 
veloped to  generate  a  curve  which  will  closely  resemble  that 
of  the  formed  tooth.  Such  a  hob  tooth  is  shown  in  Fig.  2. 
Theoretically,  the  correction  for  interference  or  undercutting 
should  begin  at  a  point  located  above  the  pitch  line  a  dis- 
tance as  determined  for  a  twelve-tooth  pinion  by  the  ex- 
pression : 

N 
0.03133  X  — 
P 
in    which   .V=^  number   of   teeth   in   the   smallest   gear   to   be 
hobbed ; 
P  =  diametral  pitch  of  gear. 

However,  to  begin  the  correction  for  interference  at  this 
point  would  reduce  the  length  of  the  true  involute  and  re- 
sult in  too  full  a  tooth,  causing  noisy  gears.  Therefore,  a 
compromise  is  made  and  the  correction  is  obtained  for  a 
minimum  of  twenty-one  teeth.  To  compensate  for  the  extra 
fullness  of  the  tooth  at  the  root,  the  point  of  the  tooth  is 
thinned  down  in  proportion,  and  this  is  done  by  leaving  the 
tooth  of  the  hob  full  below  the  pitch  line  by  striking  an  arc 
from  a  center  on  the  pitch  line,  and  also  employing  a  large 
fillet  having  a  radius  equal  to  0.45 -^P(  see  Fig.  2).  It  will 
be  noticed  that  the  radius  of  the  arc  at  the  top  of  the  hob 
tooth  is  smaller  than  the  radius  at  the  bottom  of  the  hob 
tooth.  This  will  thin  the  tooth  of  the  gear  in  excess  of  the 
amount  necessary  to  clear  the  flank,  easing  the  action 
and  eliminating  the  hammering  effect  due  to  the  theoretical 
contact.  It  will  be  seen  from  the  illustration  that  the  thin- 
ning of  the  teetli  does  not  affect  the  twelve-tooth  gear  to  any 
appreciable  extent,  but  is  gradually  increased  with  the  num- 
ber of  teeth.  The  fact  that  a  twelve-tooth  gear  will  mesh 
without  interference  at  the  point  of  the  teeth  makes  the 
thinning  unnecessary;  besides,  the  small  pinions  are  usually 
the  drivers. 

Fig.  3  shows  a  twenty-degree  hob  tooth  with  standard  ad- 
dendum   and    corrections    for    non-interference.      Tlie    curve 


Fig     4.      Hob  Tooth  for  a  6/8  Fig.    6.      Diagram   showing  how   Hob  may 

Pitch    FcUows   System  be   used  for  generating  Ordinary 

Stub  Gear  Tooth  Ratchet  Teeth 

of  the  tooth  begins  at  a  point  0.702  inch  from  the  pitch  line, 
in  the  case  of  a  one  diametral  pitch  tooth,  and  is  based  on 
non-interference  with  all  teeth  from  twelve  teeth  up. 

Fig.  4  shows  the  shape  of  the  hob  tooth  to  reproduce  the 
stub  teeth  of  the  gears  generated  on  the  Fellows  gear  shaper. 
The  particular  tooth  in  the  figure  is  a  6/8  pitch  tooth,  and 
the  proportions  are  given  in  terms  of  the  pitch  numbers  so 
as  to  be  easily  applied  to  the  other  pitches;   thus  the  height 

0.25 

of   the   tooth   above   the   pitch   line   is   stated   as:      %H 

8 
where  8  is  the  addendum  number  of  the  pitch  designation. 

The  shape  of  the  rack  or  hob  tooth  to  roll  with  the  gears 
produced  by  the  gear  shaper  should  be  generated  from  the 
cutter  used.  The  Fellows  cutters  have  perfect  Involutes 
above  the  base  line,  with  radial  flanks,  so  that  the  hob  tooth 


would  be  straight  only  a  distance  from  the  pilch  line  eijual 
to  0.0585  X  N  -i-  P,  where  A'  is  the  number  of  teeth  In  the 
cutter;  in  most  cases  tlie  cutter  would  have  more  than  seven- 
teen teeth  and  the  hob  tooth  would  be  straight-slded  to  the 
point.  In  this  system  the  radial  flank  of  cutters  with  more 
ihan  seventeen  teeth  does  not  affect  the  shape  of  the  face  of 
the  tooth,  as  the  involute  portion  of  the  cutter  tooth  gener- 
ates a  pure  Involute.  The  straight  side  of  the  hob  tooth 
should  extend  to  the  root  in  such  cases. 

To  reproduce  gears  of  some  standard  the  exact  shape  of 
which  is  not  known,  the  hob-tooth  shape  can  be  easily  gener- 
ated from  the  gear  tooth  on  the  milling  machine,  as  will  be 
explained  in  a  subsequent  part  of  this  article. 

Appllcatlona  of  the  HobblnK-  Process 

The  bobbing  process  is  not  limited  to  the  production  of 
gears,  but  can  be  used  to  generate  teeth  of  almost  any  shape, 
such  as  the  teeth  of  ratchets,  milling  cutters,  reamers  with 
equally  spaced  teeth,  chucking  drills,  multiple  splined  shafts 


Fig.    6.     Type   of  Hob  for  generating  Ratchet  Teeth.      Fig.   7. 
sliowing   the   Relief   in   the   Hob    for   generating    Ratchet   Teeth 

for  automobile  transmissions,  cams,  sprockets,  etc.  Fig.  5 
shows  the  shape  of  hob  tooth  to  generate  the  teeth  of  ratchets. 
There  is  no  shape  of  tooth  that  will  generate  the  radial  teeth 
of  ratchets  of  the  type  shown  at  A;  the  nearest  that  can  be 
obtained  is  the  modified  shape  at  B  with  the  filleted  root. 
Should  the  tooth  of  the  hob  be  made  straight  and  normal  to 
the  axis  of  the  hob,  the  tooth  produced  would  be  undercut  as 
shown  at  C. 

The  shape  shown  is  generated  from  a  12-tooth  radial 
ratchet  and  would  produce  a  nearer  approach  to  the  radial 
form  in  ratchets  of  a  larger  number  of  teeth.  The  back  of 
the  teeth  would  be  concave  instead  of  straight  in  the  case  of 
larger  numbers  of  teeth.  A  good  compromise  would  be  to 
make  the  back  of  the  hob  tooth  straighter,  the  shape  being 
obtained  by  generating  from  a  ratchet  of,  say,  forty-eight 
teeth.  The  back  of  the  teeth  of  ratchets  of  a  smaller  num- 
ber of  teeth  would  then  be  convex  In  shape.  Hobs  of  this 
kind  have  been  used  successfully  in  bobbing  milling  cutters, 
a  single  hob  covering  a  limited  range  of  sizes.  The  dlfl!iculty 
in  having  a  hob  cover  a  wide  range  of  cutter  sizes  is  the  fact 
that  the  pitch  of  the  teeth  is  not  constant,  as  in  the  case  of 
gearing.  When  making  cutters  in  quantities,  the  cost  of  the 
hob  is  soon  covered  by  the  saving  in  the  manufacture  of  the 
cutters  over  the  cost  of  milling.  In  the  case  of  spiral  cutters, 
the  angle  can  be  altered  to  make  it  possible  to  make  the  hob 
cover  a  greater  range  of  sizes.  The  bobbing  process  Is  especi- 
ally adapted  to  the  making  of  spiral  milling  cutters. 

The  form  of  hob  shown  in  Fig.  6  is  a  cross  between  a  hob 
and  a  formed  milling  cutter,  and  can  be  employed  profitably 
in  the  milling  of  radial  teeth  by  the  bobbing  process.  The 
form  is  made  with  a  normal  face  and  is  generated  back  as  in 
the  case  just  shown.  The  hob  is  set  so  as  to  be  all  on  one 
side  of  the  center  of  the  blank  being  cut,  as  shown.  The 
radial  face  of  the  tooth  is  formed  with  the  face  of  the  hob 
tooth  acting  as  a  fly-cuttor,  the  form  of  the  face  being  a  re- 
production of  the  face  of  the  last  hob  tooth,  which  Is  set 
radial  with  the  axis  of  the  blank.  The  fronts  of  the  hob 
teeth  are  relieved  on  the  sides;  this  can  be  done  by  using 
the  combined  side  and  radial  relief  cams,  or,  If  that  com- 
bination is  not  available,  the  side  relief  can  be  given  as  a 
separate  operation.  The  latter  will  cause  a  widening  of  th.e 
top  of  the  tooth  as  the  hob  wears  back  In  sharpening.     Fig. 
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7  sliows  a  view  of  Ihc  Imli.  'Plio  convex  shape  of  the  Kcnor- 
ntcd  form  of  the  hob  tooth  will  have  the  same  effect  on  the 
sliapo  of  the  back  of  the  tooth  as  stated  above  In  the  case  of 
the  generated  hob.  This  portion  of  tlie  tooth  cannot  he  made 
to  act  as  a  fly-tool,  as  it  cannot  be  set  on  the  radial  line  and 
must  generate  the  form  by  a  regular  generating  action. 

A  form  of  hob 
that  can  be  used 
to  advantage  in 
the  automobile  in- 
dustry is  that  for 
forming  the  splines 
on  the  transmis- 
sion shaft.  This 
shaft  commonly 
has  six  splines,  as 
shown  in  Fig.  8. 
The  face  of  the 
splines  or  teeth 
have  a  negative 
rake,  being  set 
ahead  of  the  radial 
line,  and  for  that 
reason  can  be 
formed  with  the 
hob    if    the    depth 


Fig.    8.     Hob   Tooth   for    generating   a 
Six-spline   Shaft 


Fig.    9. 


Hob   Tooth   Shape   for   generating 
Squares 


and  thickness  are 
not  too  great  in 
proportion  to  the 
diameter.  In  the 
illustration  the 
proportion  is  six 
to  one,  and  the  hob 
form  is  such  as  to 
give  a  very  close 
approximation  t  o 
the  desired  form; 
however,  if  the 
shafts  are  to  be 
used  as  left  by  the 
hob,  that  is,  with- 
out grinding,  it 
would  be  well  to 
make  the  broach 
by  the  same  pro- 
cess to  insure  a 
duplication  of  shape  in  the  keyways  in  the  gears.  In  all 
these  special  forms  the  pitch  is  taken  from  the  outside  of  the 
blank;  if  taken  inside  of  this  point,  the  hob  tooth,  if  radial, 
would  have  to  be  undercut,  which  is  not  practical. 

In  Fig.  9  is  shown  another  shape  that  could  be  used  to 
advantage  for  bobbing  squares.  Hobs  for  this  purpose  could 
be  used  in  squaring  the  ends  of  such  shafts  as,  for  instance, 
the  ends  of  milling  machine  feed-screws,  cross-screws,  and 
the  elevating  shafts.  If  there  is  a  job  that  is  handled  to  dis- 
advantage on  the  milling  machine,  it  is  the  squaring  of  these 
shafts  and  screws.  A  similar  hob  could  be  developed  for 
the  bobbing  of  hexagons  and  other  polygon  shapes  on  the 
ends  of  shafts,  or  for  the  heads  of  bolts. 

The  great  disadvantage  of  the  bobbing  of  the  shapes  just 
mentioned  is  the  low  number  of  "teeth"  or  divisions,  which 
necessitates  a  rapid  travel  of  the  index  gear  and  high  ratio 
gears  to  give  the  proper  spacing,  and  also  the  long  lead  of 
the  hobs.  The  latter  is  not  so  objectionable  in  the  case  of 
the  small  squares  and  hexagons  generally  used,  as  the  lead 
in  most  cases  can  be  lower  than  one  inch. 

The  examples  given  do  not  exhaust  the  field  for  the  bob- 
bing process,  but  give  an  array  of  cases  which  are  out  of  the 
ordinary  and  show  the  application  of  the  process  to  other 
than  the  ordinary  work  of  gear-cutting.  The  shapes  have 
been  laid  out  on  the  drawing-board  in  each  instance,  but  a 
far  more  accurate  way  to  obtain  them  is  by  generating 
them  on  the  milling  machine.  This  generating  process  is  in 
reality  a  duplication  of  the  bobbing  process,  but  in  generating 
the  tooth  shape  for  the  hob  the  process  is  reversed,  that  is, 
the  shape  to  be  generated  by  the  hob  is  used  in  generating 
the  hob-tooth  shape. 


OoneratlnK  Hob-tooth  HhiipoH 

In  Fig.  10  is  shown  a  milling  machine  set  up  for  generat- 
ing the  hob-tooth  templet.  This  is  done  on  the  universal 
milling  machine,  or  on  the  plain  milling  machine  if  the  screw 
can  be  connected  up  with  the  worm  of  the  dividing  head,  as  in 
milling  spiral  work.  The  spindle  of  the  dividing  head  is  set 
vertical,  and  the  master  gear  or  templet  of  the  shape  it  Is 
desired  to  produce  by  bobbing  is  mounted  on  an  arbor  In 
the  spindle.  In  making  the  master  templets,  care  should  be 
taken  to  produce  the  correct  shape  and  to  be  sure  that  the 
shape  is  true  with  the  hole;  if  the  templet  is  not  true,  the 
shape  generated  will  not  be  accurate,  of  course. 

[The  gearing  connecting  the  feed-screw  and  the  dividing- 
head  must  be  for  a  lead  equal  to  the  circumference  of  the 
pitch  circle  of  the  gear  from  which  the  hob  templet  is  gen- 
erated.— Editor.] 

To  provide  a  rest  on  which  the  tool  templet  to  be  laid 
out  may  be  clamped,  a  parallel  is  bolted  to  the  outer  arbor 
support  so  as  to  be  horizontal  and  parallel  with  the  milling 
machine  table  and  at  right  angles  to  the  machine  spindle. 
The  rest  may  also  be  in  the  form  of  an  angle  plate  clamped 
to  the  face  of  the  column,  but  the  former  type  is  the  most 
desirable,  as  it  brings  the  work  in  a  more  accessible  position. 

The  blank  templet  should  be  a  piece  of  sheet  steel  about 
one-sixteenth  inch  thick,  one  edge  of  which  should  be  straight 
and  true  and  the  surfaces  smooth  and  bright.  The  surface 
to  be  laid  out  can  be  given  a  coat  of  copper  solution,  or,  still 
better,  varnished  so  that  the  lines  may  be  etched  deeper,  as 
the  handling  in  working  out  the  shape  tends  to  obliterate  the 
shallow  lines  in  the  thin  copper  coat.  This  blank  templet 
can  then  be  clamped  to  the  rest  in  a  convenient  position. 
There  must  be  plenty  of  room  for  the  travel  of  the  gear,  so 
as  to  obtain  the  proper  amount  of  "roll"  to  generate  the 
shape  desired.  The  true  edge  of  the  plate  should  be  parallel 
with  the  rest  and  the  direction  of  the  movement  of  the  mill- 
ing machine  table.  Adjust  the  knee  vertically  so  that  the 
plate  will  come  up  under  the  gear  on  the  dividing  head  so 
as  to  just  clear  it;  the  saddle  can  then  be  adjusted  across  to 
bring  the  edge  of  the  plate  in  line  with  the  end  of  a  tooth  in 
the  gear  when  the  center  line  of  the  tooth  is  about  at  right 
angles  to  the  axis  of  the  feed-screw  as  shown  in  Fig.  11.  In 
this  way  the  templet  is  set  to  the  proper  position  for  depth. 
The  backlash  should  be  taken  up  by  turning  the  screw  in 
the  direction  in  which  it  is  to  be  used. 

Now  select  a  tooth  space  A,  Fig.  11,  as  the  one  to  be 
used  in  the  scribing  operation,  and  run  the  point  of  a  slim. 


±ig.    lit.     JUimng  Machine  set  up  for  laying  out  the  Shape 
of  a  Hob  Tooth 

sharp  scriber  along  the  outline  of  the  tooth  space,  scratching 
the  line  on  the  plate;  then  move  the  table  about  one-half  turn 
of  the  lead-screw  and  scribe  another  line,  and  repeat  the 
operation  until  the  table  has  been  moved  through  a  length 
equal  to  three  times  the  circular  pitch.  When  this  has  been 
done  the  lines  on  the  templet  will  resemble  that  in  Fig.  12. 
The  lines  should  now  be  etched  in  and  the  plate  polished. 
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Tlic  combined  lines  on  tlie  plate  will  be  seen  to  describe 
the  nick  tooth  shape  of  the  hob  teeth  in  a  clear-cut  manner, 
if  tlic  operation  has  been  carefully  carried  out.  If  the  gear 
tooth  from  which  the  lines  were  taken  is  theoretically  cor- 
rect, the  sides  of  the  outline  on  the  plate  will  be  straight  a 
greater  portion  of  the  way  from  the  point  of  the  tooth  to 
the  edge  of  the  plate;  the  lines  diverge  from  the  straight 
line  at  a  point  near  the  edge  of  the  plate,  as  shown  by  the 
dotted  lines  in  Fig.  12.  This  point  will  be  found  to  be,  in 
the  case  of  the  1414-degree  tooth,  at  a  distance  from  the 
pitch  line  of  0.03133  X  N  -:-  P,  where  N  is  the  number  of 
teeth  in  the  gear  and  P  the  diametral  pitch.     If  the  hob  to 


DIRECTION  OF  TABLE  TRAVEL 
"^ ^^^ 


rig.    11.     View  showing  the  Kelative  Position  of  Gear  and  Templet 

be  made  from  this  form  is  to  be  used  for  N  teeth  or  less, 
the  shape  of  the  templet  will  be  correct,  but  if  the  hob  is  to 
cut  gears  of  a  larger  number  of  teeth,  the  straight  portion 
of  the  tooth  must  be  carried  down  to  the  edge  of  the  plate  in 
order  that  the  teeth  of  the  larger  gears  will  not  be  cut  away 
too  much  at  the  points. 

In  making  a  templet  in  this  way  for  any  other  shape  than 
for  gears,  it  should  be  cut  to  the  lines  on  the  plate,  as  no  cor- 
rection can  be  intelligently  made  in  those  cases.  Some  suc- 
cess has  been  made  in  the  layout  of  templets  for  a  hob  tootli 
for  gears  of  a  limited  range  of  teeth  by  using  the  space  be- 
low the  pitch  line  of  the  smallest  gear  in  the  set  and  the 
space  above  the  pitch  line  of  the  largest  gear  in  the  set  as 
the  shape  in  generating  the  hob  tooth  templet.  This  is  of 
value  in  generating  a  hob-tooth  shape  to  reproduce  a  set  of 
gears  milled  with  formed  cutters.  However,  the  best  and 
easiest  method  is  to  take  the  smallest  gear  in  the  set  as  the 
one  from  which  to  generate,  and  prolong  the  straight  portion 
of  the  hob  tooth  to  the  edge  of  the  plate,  easing  the  side  at 
A,  to  point  the  teeth  slightly.  The  teeth  of  the  hob  are  gen- 
erally made  with  an  extra  clearance  at  the  bottom  as  shown. 
This  is  a  matter  on  which  authorities  differ,  some  preferring 
to  have  the  hob  cut  the  top  of  the  teeth,  to  make  the  teeth 
of  standard  length  if  the  blanks  should  be  over  size;  how- 
ever, the  general  practice  is  to  make  the  tooth  the  same 
length  both  above  and  below  the  pitch  line  as  in  Figs.  2 
and  3. 

If  the  form  is  for  a  generated  gear  and  results  In  the 
straight-sided  tool  in  Fig.  12,  all  that  is  necessary  is  to 
measure  the  angle  and  make  a  thread  tool  that  will  cut  a 
thread  of  this  section.  Should  the  shape  turn  out  to  be  a 
compound  of  curves,  as  will  be  the  case  in  reproducing  the 
milled  tooth,  the  templet  should  be  filed  out  to  the  lines, 
making  a  female  gage  to  which  a  planing  tool  is  made,  the 
planing  tool  being  a  duplicate  of  the  hob-tooth  shape.  The 
threading  tool  is  planed  up  with  this  tool.  In  making  the 
thread  tool,  it  is  not  usual  to  make  it  of  female  shape,  that 
is,  like  the  templet,  but  pointed  as  usual,  planing  the  sides 
with  the  opposite  sides  of  the  planing  tool.  The  proper  cor- 
rections should  be  made  in  the  thread  tool  to  correspond  to 
the  angle  of  the  thread,  and  the  setting  of  the  tool  and  the 
fluting  of  the  hob,  whether  it  is  gashed  parallel  to  the  axis 
or  normal  to  the  thread  helix. 

A  master  planing  tool  can  be  made  in  the  following  man- 


ner, without  the  use  of  the  scribed  line  templet.  It  Is  neces- 
sary to  have  a  universal  milling  attachment  for  the  milling 
machine.  The  spindle  of  the  attachment  Is  set  in  the  hori- 
zontal position  with  the  axis  parallel  with  the  direction  of 
the  table  movement.  A  fly-tool  holder  is  then  placed  In  the 
spindle,  in  which  the  blank  planing  tool  is  to  be  held.  This 
tool  should  be  roughly  formed  to  the  shape  to  which  It  Is  to 
be  nnished.  The  top  of  the  tool  should  be  radial,  that  is.  It 
should  be  in  the  plane  of  the  center  of  the  spindle.  The  gear 
or  other  master  templet  that  it  is  desired  to  duplicate  by 
bobbing  must  be  hardened  and  ground  to  a  cutting  edge  on 
one  face,  preferably  the  top  face  when  mounted  in  the  spin- 
dle of  the  dividing  head,  so  that  the  pressure  of  the  cut  will 
be  downward.  The  knee  should  be  adjusted  to  bring  the 
ground  face  of  the  gear  to  the  level  of  the  center  of  the 
spindle  of  the  attachment.  The  dividing  head  and  the  table 
screw  are  connected  in  the  same  way  as  previously  described, 
but  in  this  case  the  power  feed  can  be  used  and  the  saddle 
can  be  fed  in  to  depth  as  needed,  care  being  taken  to  use  the 
power  feed,  in  generating  the  tool,  only  in  one  direction,  as 
the  backlash  in  the  gears  and  screw  will  throw  the  tool  and 
dividing  head  out  of  relative  position  if  used  in  the  opposite 
direction.  As  many  cuts  can  be  taken  as  required  to  obtain 
a  tool  of  the  correct  shape. 

If  the  tool  is  to  be  used  in  making  more  than  one  thread- 
ing tool,  as  might  be  the  case  in  many  instances,  the  planing 
tool  can  be  made  in  the  .shape  of  a  circular  tool  which  can  be 
ground  indefinitely  without  losing  the  shape.  In  this  case  the 
fly-tool  holder  would  give  place  to  the  standard  milling  ma- 
chine arbor.  This  method  is  the  most  accurate  way  of  mak- 
ing the  master  planing  tool,  and  where  the  universal  mill- 
ing attachment  is  available,  it  should  be  used  where  ac- 
curate results  are  desired.  It  eliminates  the  human  element 
and  the  amount  of  skill  required  in  making  the  master 
templet.  The  inaccuracy  of  the  machine  is  the  only  element 
that  is  likely  to  cause  error. 

One  point  that  is  likely  to  cause  difficulty  is  the  relation 
of  the  generated  tool  shape  to  the  thread  shape,  as  it  ap- 
pears in  the  normal  section  of  the  hob  tooth.  The  simple 
fact  is  that  the  master  tool  shape,  as  generated  by  the  direct 
method  of  making  the  master  planing  tool,  or  the  shape 
as  outlined  on  the  hob  tooth  templet  in  the  first  method,  is 
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Lines  scribed  on  the  Hob   Tooth  Templet  from  a 
Hobbed    Gear 


the  shape  of  the  cross-section  of  the  hob  thread  on  a  plane 
normal  to  the  hob  thread  helix.  This  relation  should  be  kept 
in  mind  throughout  the  process  of  making  the  tools  and  hob. 
This  statement  also  clears  any  haziness  regarding  the  (jues- 
tion  of  the  lead,  as  in  single-threaded  hobs  this  must  be  such 
that  the  normal  pitch  of  the  thread  is  equal  to  the  circular 
pitch  of  the  teeth  hobbed.  In  the  case  of  hobs  of  small 
thread  angles,  the  normal  and  axial  leads  are  practically 
the  same,  and  may  be  treated  as  such  in  cases  where  the 
angle  is  less  than  2  degrees  and  the  pitch  less  than  Vi  inch; 
an  error  of  more  than  0.00025  inch  should  not  be  exceeded 
in  any  case.  The  effect  of  the  error  is  apparent  in  the  case 
of  a  6  diametral  pitch  hob  3  Inches  in  diameter,  when  the 
axial  lead  is  taken  as  the  circular  pitch  of  the  teeth,  as  it 
results  in  an  error  of  more  than  one-half  degree  in  the 
pressure  angle  of  the  hobbed  tooth.  Only  in  extreme  cases 
should  the  angle  of  the  hob  thread  be  more  than  ten  degrees. 
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WHY  A  MAN  IS  PROMOTED 

Anyone  who  has  worked  in  a  machine  shop  is  familiar 
with  expressions  sucli  as  this:  "They  made  him  foreman  of 
the  tool-room  and  yet  he  is  not  much  of  a  toolmaker.  Why, 
he  couldn't  turn  out  the  kind  of  work  that  Jim  Higgins  can 
do;  he  couldn't  begin  to  touch  it."  Thus  his  fellow-workers 
judge  the  new  foreman's  ability  as  foreman  only  from  the 
point  of  view  of  his  manual  skill,  forgetting  entirely  that  a 
good  foreman  must  have  other  qualifications  besides  skill  in 
his  trade.  To  be  a  good  toolmaker  is  very  desirable  for  a 
tool-room  foreman,  but  it  by  no  means  follows  that  every  good 
toolmaker  will  make  a  good  foreman.  In  fact,  the  most  skill- 
ful toolmakers  are  likely  to  make  the  least  successful  fore- 
men, for  the  reason  that  their  development  has  been  alto- 
gether along  lines  of  skill  in  their  trade,  and  other  qualifica- 
tions have  remained  dormant.  A  foreman  should  have  execu- 
tive ability,  good  judgment,  a  knowledge  of  men,  and  tact; 
and  if  he  has  a  fair  proportion  of  these  qualifications,  he  can 
get  along  with  a  comparatively  meager  toolmaking  ability. 
He  is  not  supposed  to  make  the  tools;  he  is  supposed  to  know 
hoiv  to  make  them,  and  it  is  a  curious  fact  that  people  whose 
hands  are  not  very  skilled  in  doing  certain  work  often  possess 
the  ability  to  tell  others  how  to  do  it. 

The  same  also  holds  true  in  regard  to  positions  above 
that  of  foreman.  The  superintendent  need  not  always  be  a 
man  versed  in  all  the  details  of  the  operations  performed  in 
the  shop.  The  more  he  knows  about  the  details  the  better, 
of  course,  but  if  his  foremen  are  of  the  right  type,  they 
should  be  depended  upon  to  look  after  details.  His  work 
should  be  of  a  general  supervisory  and  advisory  character. 
He  should  not  be  burdened  with  detail,  but  should  be  left 
free  to  get  a  good  perspective  view  of  the  work  in  the  whole 
factory;  to  see  that  all  the  departments  work  in  cooperation; 
that  harmonious  relations  exist;  that  the  methods  used  are 
the  most  modern;  that  nothing  is  permitted  to  get  into  a 
rut;  that  causes  for  friction  between  employer  and  employe 
are  adjusted;  that  the  capacity  of  the  plant  is  suited  to  the 
demands  on  it;  that  there  is  no  waste  of  labor  due  to  in- 
efficient methods;  and  that  systems  are  not  being  worked 
for  system's  sake.  If  he  is  able  to  look  after  all  of  these 
things  efficiently,  he  will  make  a  pretty  good  superintendent, 
even  if  he  should  happen  to  lack  information  on  some  of  the 
details  relating  to  the  work  in  camming  up  an  automatic 
screw  machine. 


STANDARDIZING   ENGINEERING   DATA 

The  confusion  that  exists  In  the  cnglnooring  trades,  due 
lo  the  lack  of  a  standard  for  straight  pipe  taps,  has  caused 
iiiuch  trouble  to  firms  making  and  using  taps  and  dies  for 
Iiroducing  this  class  of  threads.  The  various  manufacturers 
of  dies  and  taps  each  have  tables  by  which  these  tools  are 
made,  and  taps,  dies  and  gages  bought  from  different  manu- 
facturers differ  slightly  in  their  diametral  dimensions.  In 
one  case  a  manufacturer  threaded  three  thousand  valve  stems 
with  dies  obtained  from  one  maker,  and  upon  comparing 
them  with  a  gage  obtained  from  another,  found  considerable 
discrepancy  in  the  dimensions. 

The  American  Society  of  Mechanical  Engineers  is  endeavor- 
ing to  do  some  work  toward  establishing  standards,  but  the 
methods  of  doing  the  work  so  far  adopted  are  inadequate  to 
produce  the  results  which  the  engineering  world  has  a  right 
to  expect  from  an  association  of  its  reputation.  To  accom- 
plish the  desired  results  the  society  should  concentrate  more 
on  work  looking  toward  standardization  of  engineering  data; 
there  is  no  field  in  which  more  useful  work  can  be  done.  It 
is  hardly  possible,  however,  for  a  large  engineering  society 
to  carry  out  work  of  this  kind  simply  by  forming  commit- 
tees of  members  who  receive  no  compensation  for  their 
work  and  give  only  their  spare  time  to  it.  Such  work  must 
be  carried  forward  in  a  systematic  manner  by  picked  men 
who  are  paid  for  their  time,  and  the  society  would  be  war- 
ranted in  using  a  portion  of  its  funds  for  this  purpose. 

"We  think  the  watchword  of  an  engineering  society  should 
be  "efficiency";  but  the  efficiency  of  a  society  is  not  apparent 
unless  it  can  point  to  some  constructive  and  useful  work  hav- 
ing been  performed,  not  merely  by  individual  members,  but 
by  the  society  as  a  body. 

*     *     * 

HOLDING  FAST   TO   THE   GOOD 

During  the  past  few  years  there  has  been  much  said  in 
regard  to  the  narrow  guide  on  machine  tools.  The  narrow 
guide  is  undoubtedly  an  advantageous  feature  of  machine  de- 
sign, whether  applied  to  machine  tools  or  any  other  type  of 
machinery  requiring  slides  to  move  in  a  rectilinear  path  with 
a  minimum  of  friction  and  wear.  The  binding  action  of  com- 
paratively short  slides  in  wide  guides  is  well  illustrated  in 
the  drawers  of  wide  furniture,  and  someone  has  referred  to 
it  as  the  "bureau  drawer"  effect — a  very  expressive  term. 

The  revival  of  the  narrow  guide  in  American  machine  tool 
design — for  a  revival  it  is — is  an  illustration  of  how  valuable 
ideas  are  sometimes  employed  and  then  discarded  for  no 
apparently  good  reason.  They  seem  to  fall  out  of  sight.  As 
an  illustration,  the  Gleason  gear  planer  of  the  former  type 
was  built  in  1876  with  a  narrow  guide  for  the  housing,  but 
in  later  designs  this  admirable  feature  was  not  used.  The 
value  of  the  feature  was  apparently  lost  sight  of  for  a  number 
of  years,  when  it  was  revived  in  the  designs  now  being  built. 

It  is  important  to  originate  and  progress,  but  it  is  equally 
important  to  hold  onto  that  which  has  been  proved  good. 
The  principle  applies  not  only  to  machine  building,  but  to 
every  activity  of  life. 

THE  POLICY  OF  SECRECY 

It  is  hardly  conceivable  that  there  are  no  standard  dimen- 
sions for  so  simple  a  thing  as  a  nut  for  a  3/16-inch  bolt. 
Yet  it  appears  that  no  dimensions  for  nut  diameters  smaller 
than  14  inch  have  ever  been  standardized,  and  it  is  practi- 
cally impossible  to  obtain  from  manufacturers  of  nuts  any 
tables  giving  dimensions  for  these  sizes.  In  an  endeavor  to 
amplify  the  data  we  have  published  relative  to  standard  di- 
mensions of  bolts  and  nuts,  we  tried  to  obtain  from  a  num- 
ber of  manufacturers  the  dimensions  used  in  making  this 
class  of  nuts;  but  in  all  instances  the  replies  were  evasive, 
and  w'e  were  unable  to  obtain  a  list  of  dimensions  for  small 
nuts,  although  tens  of  thousands  are  manufactured  annually, 
and  the  manufacturers  must  have  some  tables  or  data  from 
which  to  work.  Of  course,  there  is  no  generally  recognized 
standard  for  these  small  machine  details,  but  if  manufac- 
turers were  not  so  reluctant  above  giving  out  information 
when  secrecy  cannot  be  of  the  slightest  advantage,  it  would 
be  possible  to  establish  a  standard. 
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Our  roadors  frcciuciitly  write  us  asking  wliy  \vc  have  not 
published  information  on  this  or  tliat  subject.  To  most  of 
th(\se  inciuiries  we  must  answer  tliat  tlio  manufacturers,  even 
of  articles  whicli  can  be  bought  in  the  open  market  and 
measured,  on  account  of  some  narrow  policy,  refuse  to  give 
out  information  which  will  make  it  possible  to  place  on  record 
the  required  data. 

•     *     * 

SOME    POSSIBILITIES    OF    MOVING 
PICTURES 

The  general  possibilities  of  moving  pictures  in  the  indus- 
tri(-s  have  been  discussed  in  M.vciii.MiiiY  from  time  to  time, 
but  being  a  fruitful  field  we  shall  undoubtedly  have  occasion 
to  refer  to  them  fre(iuently  in  the  future.  I..ikc  many  other 
inventions,  the  moving  picture  has  been  applied  to  uses  not 
thought  of  by  the  originators.  The  spread  of  the  moving 
picture  theater  has  been  astonishing,  and  nearly  every  small 
town  has  at  least  one  in  operation.  The  capital  investment 
in  these  enterprises  and  in  the  manufacture  of  films  and 
machines  is  enormous.  The  large  profit  in  the  business 
makes  possible  more  rapid  developments  than  in  other  lines. 

One  interesting  development  is  showing  the  pictures  of 
lost  men  and  women  on  the  screen  of  theaters  all  over  the 
country.  If  these  persons  are  alive  the  probability  of  identifi- 
cation is  greatly  multiplied  as  compared  with  the  means  com- 
monly used.  Another  development  is  the  dissemination  of 
pictorial  news  which  is  shown  to  tliousands,  thus  spreading 
knowledge  of  places,  men,  historical  pageants  and  notable 
events  more  vividly  than  can  be  done  by  the  newspapers. 

The  uses  that  will  be  made  of  moving  pictures  in  the  ma- 
chinery industry  have  hardly  been  touched,  although  their 
application  in  marketing  machinery  is  beginning  to  be  ap- 
preciated by  some  manufacturers.  That  tliey  will  become  a 
most  important  factor  in  marketing  many  products  is  evi- 
dent to  those  who  have  studied  the  subject. 

An  aspect  of  the  moving  picture  which  has  received  little 
attention  so  far  is  the  possibility  of  making  drawings  "alive." 
The  drawing  of  a  machine  can  bo  understood  only  by  a  me- 
chanically trained  mind,  and  to  one  who  is  not  familiar  with 
mechanical  drawing  an  ordinary  blueprint  means  little.  Even 
the  trained  mechanic  experiences  some  difficulty  in  imagining 
all  the  relations  of  the  parts  when  in  operation,  especially  if 
the  movements  are  at  all  complicated. 

The  moving  picture  affords  the  means  of  building  ma- 
chinery in  the  drafting-room — machinery  that  will  "run"  and 
show  the  functions  of  the  various  parts.  To  secure  such  re- 
sults means  making  many  drawings,  sufRcient  to  illustrate  a 
complete  cycle  as  observed  from  any  desired  viewpoint.  Mov- 
ing pictures  requiring  several  thousand  drawings  to  illustrate 
the  humorous  conceptions  of  famous  caricaturists  have  been 
successfully  produced,  the  illusion  being  perfect. 

The  moving  picture  has  been  applied  lately  to  the  demon- 
stration of  automatic  machinery  before  the  patent  courts. 
Few  jurors  are  mechanical  men,  and  it  is  difficult  for  them  to 
grasp  the  principles  of  operation  of  automatic  machinery, 
such  as  is  used  for  making  shoes,  for  example.  Recently  the 
moving  picture  of  an  automatic  shoe  machine  in  full  opera- 
tion was  made  use  of  to  illustrate  its  action  to  a  court  with 
great  success. 

The  value  of  moving  pictures  is  limited  as  yet  in  teaching 
trades,  and  it  is  difficult  to  show  clearly  the  operations  of 
machines  on  account  of  intervening  parts.  In  the  latter  case, 
the  natural  position  of  an  operator  at  work,  between  his  ma- 
chine and  the  camera,  also  interferes  with  the  photographer. 
In  automatic  machine  work  opaque  objects  may  sometimes  be 
replaced  by  glass  parts  through  which  the  other  parts  can  be 
photographed.  The  operation  of  pumps  for  students  studying 
physics  and  some  other  operations  have  been  shown  in  this 
way,  and  undoubtedly  other  developments  will  be  worked  out 
to  facilitate  the  use  of  moving  pictures  for  such  purposes. 

To  the  scientific  manager,  the  possibility  of  doing  experi- 
mental work  on  paper  instead  of  using  costly  iron  and  steel 
will  appeal  strongly.  It  will  be  done  cheaper,  quicker  and 
more  quietly;  and  if  successful,  the  films  will  be  useful  as 
a  means  of  demonstrating  the  action  to  prospective  buyers. 


STEEL   DRIVING   BELTS 

In  a  paper  on  steel-belt  power  transmission  read  before  the 
Textile  Institute  of  Manchester,  England,  February  24,  the 
following  information,  not  previously  published,  Is  contained. 

A  great  many  of  the  Lancashire  textile  mills  that  in  the 
past  have  used  rope  drives  are  now  equipped  with  steel  driv- 
ing belts.  One  of  the  most  Important  advantages  of  the  steel 
driving  belt  is  the  small  percentage  of  loss  of  power  in  the 
power  transmission.  It  has  been  thought,  in  general,  that  steel 
belts  could  be  used  only  for  comparatively  light  powers,  but. 
at  the  present  time,  there  are  steel  belt  drives  installed  trans- 
mitting all  the  way  from  10  to  3650  horsepower.  The  steel 
belts — manufactured  by  the  Eloesser  Kraftband  Oeseilschafl, 
Charlottenburg,  Germany —  are  made  from  a  charcoal  steel 
hardened  by  a  process  which  is  kept  secret  by  the  manu- 
facturers. The  finished  material  has  a  tensile  strength  of 
190,000  pounds  per  s(iuare  inch.  Owing  to  its  great  strength, 
the  belt  never  need  be  stretched  above  its  elastic  limit,  and, 
hence,  the  length  of  the  belt  is  constant  and  no  subsequent 
adjustment  is  required.  The  thickness  of  the  belts  varies,  but 
never  exceeds  0.040  inch.  The  widths  used  at  present  vary 
from  l^A  to  8  inches,  according  to  the  working  conditions  and 
the  maximum  horsepower  to  be  transmitted. 

The  ends  of  the  belt  are  joined  by  a  steel  joint,  so  designed 
that  it  can  be  bent  to  the  shape  of  the  pulley  when  passing 
around  it.  The  rims  of  the  pulleys  in  present-day  installa- 
tions are  covered  with  a  layer  of  canvas  to  which  is  glued  thin 
sheets  of  cork  that  are  in  contact  with  the  steel  belt. 

During  comparative  tests  carried  out  in  Germany,  and  of- 
ficially confirmed  by  the  German  government,  it  was  found 
that  a  mill  using  five  rope  drives  consumed  342  horsepower. 
When  these  drives  were  changed  to  steel  belts  the  norse- 
power  required  was  318.  In  another  case,  where  rope  driving 
required  643  horsepower,  steel  belt  drives,  under  similar 
conditions,  consumed  but  581  horsepower.  At  an  English 
spinning  mill  the  average  power  required  with  rope  drives 
during  a  period  of  two  weeks  was  1020  horsepower,  while 
with  steel  belts  It  was  not  more  than  900  horsepower. 
Smaller  installations  have  shown  even  a  greater  proportion 
of  saving  in  the  power  losses. 

The  following  details  are  given  of  the  comparative  cost 
of  steel  belting,  leathef  belts  and  ropes,  and  also  of  the  com- 
parative size  of  steel  belts  required  to  replace  cotton  rope 
drives.  In  a  case  where  300  horsepower  was  transmitted  at 
250  revolutions  per  minute,  the  total  cost  of  a  rope  drive  in- 
stallation was  $1200.  With  leather  belts  the  cost  of  installa- 
tion would  be  practically  the  same,  while  with  steel  belts  the 
total  cost  would  not  be  more  than  $900.  It  is  further  stated 
that  the  power  loss  with  rope  drives  would  be  6  per  cent; 
with  leather  belts,  4  per  cent;  and  with  steel  belts,  only  '{. 
per  cent.  A  steel  belt  8  Inches  wide  will  take  the  place  of 
eight  cotton  ropes  2  inches  in  diameter,  or  of  a  double  leather 
belt  22  inches  in  width.  In  other  instances,  an  8-inch  belt 
has  been  used  to  replace  ten  2-inch  ropes,  and  four  6-inch 
steel  belts  have  been  used  to  replace  twenty-two  2-lnch  ropes, 
the  horsepower  required  in  the  latter  case  being  900.  Ex- 
periments made  at  the  Charlottenburg  Technical  Institute, 
Germany,  indicate  that  the  coefficient  of  friction  between  the 
fteel  belts  and  the  covered  pulley  is  0.27.  A  considerable 
number  of  rolling  mills  have  adopted  steel-belt  drives  in 
Germany. 

While  there  is  the  advantage  that  the  weight  of  steel  belts 
is  only  about  one-sixth  of  the  weight  of  leather  belts  or  ropes 
suitable  for  transmitting  the  same  power,  and  while  there 
seems  to  be  no  practical  limit  to  the  speed  at  which  they  can 
be  run,  there  are  also  some  disadvantages.  So  far,  it  has  not 
been  found  feasible  to  use  steel  belts  with  fast  and  loose 
pulleys  on  account  of  the  difficulty  of  shifting;  neither  arc 
they  adapted  for  cross  belts  where  the  distance  between  the 
centers  of  the  pulleys  is  less  than  eighty  times  the  width  of 
the  belt.  They  are  not  suitable  to  be  run  over  very  small 
pulleys  on  account  of  the  severe  bending  stresses  set  up  in  the 
steel.  In  Great  Britain  this  belt  is  handled  by  the  Power 
Pulley  Co.,  Ltd..  Manchester.  This  concern  claims  excellent 
results  from  the  installation  In  large  cotton  mills  In  the 
Manchester  district. 
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BORING   AND   REAMING   AUTOMOBILE 
ENGINE   CYLINDERS 

Tlio  nictliod  of  iiiiicliiniii);  automobih!  ciiK'no  cyliiulorH 
varies  to  a  coiisldcrablo  extent  tlirouKliont  the  automoliilc  in- 
dustry. In  some  plants  tliey  are  rouKli-bored  in  a  cyliiuli'i- 
boriuK  niacliine  and  (inislied  by  Krinciinp;.  Tliis  is  considered 
by  many  manul'aeturers  to  bo  tlio  most  practieai  method  nl' 
linisliinK  a  cylinder  that  has  a  blind  end.  However,  on  on- 
line cylinders  of  the  T-hcad  type  where  boring-bars  having 
leaders  can  bo  used,  the  method  of  finishing  the  bore  by  bor- 
ing and  reaming  is  quite  generally  used.  The  Sterling  Motor 
Co.,  Detroit,  Mich.,  uses  a  Beanian  &  Smith  cylinder  boriiiK 
machine,  as  illustrated  in  Fig.  1,  and  completes  the  cylinder 
bores  in  this  machine  by  boring  and  reaming. 

The  bore  is  machined  to  the  correct  size  in  three  cuts.  A 
roughing  cut,  as  shown  in  the  set-up  in  Fig.  2,  is  first  taken. 
Horing-bars  having  leaders  that  arc  guided  by  bushings  in  the 
lower  part  of  the  jig  carry  Kelly  boring  cutters,  a  better  and 
closer  view  of  which  appears  in  Fig.  3.  In  the  first  cut, 
about  Vi   inch  is  removed  from  the  diameter  of  the  cylinder 


aman    &    Smith    Cylinder    Boring   Machine    used   for 
boring   and   reaming   Engine   Cylinders 

bore;  then  the  cylinders  are  annealed,  after  which  they  are 
brought  back  to  the  cylinder  boring  machine  and  two  cuts 
taken,  a  finish-boring  and  a  reaming  cut.  For  the  final  bor- 
ing and  reaming  operation  a  Kelly  combination  boring  and 
reaming  tool  is  used.  This  tool  is  arranged  with  the  boring 
tool  located  ahead  of  the  reamer,  but  set  back  to  leave  about 
0.010  inch  to  be  removed  from  the  diameter  of  the  cylinder 
bore  by  the  reamers  that  follow.  It  is  thus  possible  to  take 
two  cuts  in  one  down  travel  of  the  head  of  the  boring  machine. 
Referring  to  Fig.  1  it  will  be  seen  that  the  cylinder  boring 
machine  has  a  table  of  square  section  on  which  the  work- 
holding  fixture  is  held.  This  table  is  provided  with  two  in- 
dexing points,  so  that  a  fixture  which  is  capable  of  handling 
two  pieces  of  work  at  the  same  time  can  be  operated  very 
economically.  Fig.  2  shows  a  closer  view  of  the  fixture  and 
gives  a  good  idea  of  its  construction.  It  will  be  seen  that 
two  castings  are  held  in  the  fixture  by  means  of  swinging 
clamping  straps,  which  also  retain  screws  for  holding  the  top 
portion  of  the  cylinder  rigidly  in  position.  By  having  a  table 
that  can  be  indexed,  it  is  possible  to  be  operating  the  ma- 
chine while  removing  and  loading  the  other  station  on  the 
fixture,  so  that  the  machine  is  kept  in  practically  continuous 


Fig.   2.     Type   of   Fixture   used   in   the   Plant   of   the   Sterling 

Motor  Co.,   Detroit,   Mich.,   for  holding  Four  Cylinder 

Castings  while  boring  and  reaming 

operation.  This  provides  a  very  economical  means  of  operat- 
ing and  greatly  increases  production.  The  finished  dimen- 
sions of  the  cylinder  illustrated  are  2%  inches  diameter  by 
6%  Inches  depth  of  bore,  and  a  production  of  forty  com- 
pleted castings  or  IGO  cylinder  bores  is  obtained  in  ten  hours. 

D.  T.  H. 
*     *     * 

The  lock-gate  sills  of  the  Panama  Canal  are  all  made  from 
"greenheart,"  which  is  a  large  tree  found  in  the  dense 
jungles  of  northern  South  America,  especially  in  British 
Guiana.  The  wood  will  bear,  without  crushing,  a  weight  of 
six  tons  to  the  square  inch,  and  will  remain  sound  100  years 
under  water;  it  is  immune  to  tlie  attacks  of  the  salt  water 
teredo. 


Fig.  3.      Close  Vn 


uf  iliu  KuUy  Boring  Tools  used  for 
out   the   Cylinder   Bore 
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TYPES  OF  FURNACES  USED.  AND  IMPORTANT  FEATURES  OF  TIIEIR  CONSTRUCTION 

BY  E.   p.   LAKE* 


JN  the  last  decade  many  improvements  have  been  made  in 
furnaces  in  which  steel  is  heated,  to  obtain  greater  ac- 
curacy and  uniformity  in  the  temperatures.  Only  a  few 
years  ago  any  temperature  that  was  above  that  at  which 
steel  would  harden  and  below  that  at  which  it  would  become 
burnt  was  considered  good  enough.  In  most  steels  this 
would  cover  a  range  of  something  like  300  degrees  F.  Re- 
cent investigation,  however,  has  shown  that  only  a  few  de- 
grees of  variation  in  temperature  between  these  two  points 
makes  considerable  difference  in  the  hardness,  the  elastic 
limit,  the  reduction  of  area,  or  the  longevity  of  steel,  as 
shown  by  fatigue  tests.  For  instance,  to  heat  steel  50  degrees 
above  the  transformation  or  critical  point,  or  the  point  at 
which  it  should  be  (|uunchod  for  hardtMiing,  shows  a  loss  of 
something  like  15  per  cent  in  these  physical  properties;  and 
greater  variations  show  correspondingly  greater  losses. 
Thus,  while  large  furnaces  formerly  had  a  variation  of  some 


the  heat  would  readily  leap  the  air  space  by  radiation,  and 
thus  a  considerable  percentage  was  lost  that  could  have  been 
saved  if  the  air  space  had  been  filled  with  some  solid  non- 
conductor of  heat. 

These  results  caused  the  Industrial  Furnace  Co.,  of  De- 
troit, to  design  and  build  furnaces  in  the  manner  shown  in 
Fig.  1.  In  these  A  is  the  cast-iron  shell  or  outer  wall  of 
the  furnace;  B  is  mineral  wool,  or  asbestos,  used  as  a  heat- 
ing insulator;  its  thickness  varies  from  2  to  4  inches  accord- 
ing to  the  size  of  the  furnace;  C  is  the  inner  fire-brick  wall 
of  the  furnace;  and  D,  the  fire-brick  floor.  The  burners  are 
located  at  E,  and  the  arrow  heads  show  the  direction  In 
which  the  flames  and  hot  gases  circulate.  After  passing 
through  the  heating  chamber  and  giving  up  their  heat,  the 
spent  gases  pass  through  the  vents  V.  At  F  is  a  sliding 
door  that  is  typical  of  such  furnaces,  and  at  G  the  peep-hole 
in  the  door,  while  //  is  a  shelf  in  front  of  the  furnace. 
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Tig.    1.     Heating    Furnace  heavily   lined    with   Asbestos    to    retain    the    Heat 


50  to  100  degrees  in  different  parts'  of  the  heating  cham- 
ber, the  modern  furnace  must  be  so  designed  that  the  tem- 
perature will  not  vary  more  than  10  degrees  between  any 
two  places,  when  the  furnaces  are  operated  at  temperatures 
that  are  between  1400  and  1800  degrees  F. 

The  interior  construction  of  the  furnaces  has,  therefore, 
been  changed;  appliances  for  pre-heating  the  fuel  have  been 
devised;  gas  and  oil  burners  have  been  improved;  auto- 
matic heat  control  instruments  have  been  attached;  and 
heat  measuring  instruments  of  various  kinds  have  been 
brought  into  use  to  register  and  record  tlie  temperatures. 
Other  improvements  have  also  been  made  to  reduce  the  fuel 
consumption;  considerable  study  has  been  devoted  to  this 
part  of  furnace  design. 

The  consumption  of  fuels  has  been  studied  by  the  Bureau  of 
Mines,  at  Washington,  D.  C.  One  of  the  things  conclusively 
proved  is  that  a  solid  wall  is  better  than  a  hollow  wall, 
especially  if  the  air  space  is  near  the  outer  side  of  the  fur- 
nace. The  general  belief  has  been  that  air  spaces  built 
into  the  walls  of  a  furnace  would  greatly  reduce  the  amount 
of  heat  that  was  dissipated  through  the  walls.  The  investi- 
gation mentioned  proved,  however,  that  while  heat  would 
travel   slowly   through   air,  because   it   is  a  poor  conductor. 

•  Consulting    Metallurgist,    412   Pcnnsylvnnla    Ave.    Detroit.    Mich. 


Another  method  of  economizing  fuel  is  shown  In  Fig.  2. 
Here  the  Industrial  Furnace  Co.  has  taken  two  furnaces, 
similar  to  the  one  shown  in  Fig.  1,  and  provided  a  conduit 
connecting  the  side  of  one  with  the  bottom  of  the  other. 
This  conduit  is  lined  with  asbestos  and  fire-brick,  the  same 
as  the  furnace,  and  can  be  taken  off  at  any  time,  so  that  the 
furnaces  may  be  used  as  separate  units.  In  this  twin  fur- 
nace harrow  springs  are  inserted  in  furnace  /,  to  the  left,  and 
heated  to  the  correct  hardening  temperature  which  Is  here 
maintained.  After  the  gases  have  done  their  work  in  fur- 
nace /,  they  pass  through  conduit  J  to  furnace  K,  at  the 
right,  and  heat  this  to  the  correct  temperature  for  drawing 
the  temper  of  the  springs.  Thus  the  heat  from  the  fuel  is 
used  the  second  time  before  it  is  allowed  to  escape  to  the 
atmosphere.  In  long  furnaces  several  conduits  are  neces- 
sary to  distribute  the  heat  and  make  the  temperature  uni- 
form in  all  parts  of  the  heating  chamber.  The  conduits 
should  then  be  provided  with  dampers,  so  that  the  heat  can 
easily  be  controlled.  With  only  one  conduit,  however,  the 
temperature  within  the  heating  rliamber  of  the  tempering 
furnace  can  be  controlled  by  opening  and  closing  the  vent 
hole. 

The  same  principle  has  been  us'-d  by  the  Garrett-Tilley 
Furnace    Co.,    of    Now    York,    in    a    tlirci'-chambered    furnace, 
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ciu'li  part  of  which  Is  niaiiitiiini'il  al  a  (lilTcrciii  ti'iiipcraturc. 
This  is  built  ill  a  single  unit  as  shown  in  I-Mk.  :!;  that  la, 
the  three  different  hcatlnB  elianibers  uro  built  Inside  of  one 
furnace  shell.  In  one  instance  tills  type  of  furnace  has 
been  used  for  uianufacturinK  leaf  springs.  In  tliat  ease,  the 
lieating  chamber  L  is  used  to  heat  the  spring  plates  to  (lie 
fabricating  heat,  which  IS  about  1800  degrees  !■'.  VVlicu 
taken  from  tliis  fire  tlie 
plates  arc  bent  to  the 
correct  shape  to  fit  the 
leaf  b(>low,  on  whicli  tliey 
have  their  bearing.  After 
llial  tlii\v  arc  inserted 
in  tlie  middle  furnace  or 
heating  chamber  M,  to  be 
heated  to  the  hardening 
tenip(-rature,  which  is 
around  1500  degrees  F. 
When  heated  to  this  tem- 
perature they  are  taken 
from  furnace  M  and 
quenched  in  oil.  After 
that  they  are  inserted 
in  the  furnace  or  heat- 
ing chamber  N,  and 
heated  to  the  drawing 
temperature,  which  is 
about  750  degrees  F.  This 
allows  an  accurate  con- 
trol of  the  temperature 
in  the  three  separate 
heating  chambers,  and 
eacli  is  maintained  all 
day  at  its  respective 
temperature  of  1800, 
1500,  and  750  degrees  F. 
In  this  case  fuel  oil  is 
used  for  heating  the  fur- 
nace, and  pyrometers 
are  used  to  measure  the 
heat  in  each  oven,  so 
that  the  temperature  can 
be  kept  at  the  correct 
point. 

The  heating  chambers 
in  this  furnace  are  about 
six  feet  in  length,  and  it 
is  especially  designed  to 
give  a  uniform  tempera- 
ture in  all  parts.  On 
the  test  run  the  varia- 
tion between  any  two 
places  in  each  of  the 
heating  chambers  was 
shown  to  be  less  than  10 
degrees.  This  accuracy 
was  obtained  by  over- 
firing  and  passing  the 
heat  through  a  honey- 
combed arch  over  the 
heating  chamber,  as 
shown  by  the  sectional 
view  at  O  in  furnace  L. 
This  arch  separates  the 
combustion  chamber  W 
from  the  heating  cham- 
ber L.  The  burners  are 
located  at  8  and  the 
flames  enter  the  furnace 
at  T  where  they  strike  a 
baffle  plate  R.  This  distributes  them  to  both  sides  of  the 
heating  chamber.  After  filling  the  heating  chamber,  the  hot 
gases  pass  through  the  openings  in  the  honeycombed  arch, 
as  shown  at  V,  and  heat  the  oven  in  which  the  work  is 
placed.  The  spent  gases  then  leave  the  heating  cham- 
ber through  ports  P,  pass  underneath  the  floor  of  the 
furnace    and    up     through     the    vents     V.      Thus    the    top. 


Twin   Furnace   connected   with   a   Conduit   in  order  to 
malie  Use  of  the  Heated  Combustion  Gases  Twice 


Fig.  3. 


sides  and  bottom  of  the  heating  chanilicr  an'  kept  al  tlie 
same  temperature  throughout  its  entire  length.  This  over- 
tired principle  has  been  applied  to  furnaces  with  a  single 
lioatlng  cliambor  as  well  as  to  those  that  have  two  and  three 
heating  chambers,  and  has  proved  very  successful. 

Still    another    improvement    in    oil    fired    furnaces    was   re- 
cently  patented  by   Walter  S.   Ilockwell   of  tlie   Rockwell   Co., 

New  York.  This  is 
shown  in  Fig.  4.  It  con- 
sists of  a  pipe  coil 
tlirougli  which  the  air  Is 
Iiassed  and  pre-heated 
before  it  reaches  the 
burners,  where  it  Is 
mixed  with  the  fuel  oil. 
This  pre-heating  coil  A 
is  located  in  front  of  the 
furnace,  directly  over 
door  B,  where  it  receives 
the  heat  which  comes 
through  the  opening  in 
which  the  work  is  in- 
serted into  the  furnace. 
The  plate  C  in  front  of 
the  coil  serves  the  pur- 
pose of  protecting  the 
furnace  operator  from 
the  heat  which  comes 
through  door  opening  B. 
One  of  these  furnaces 
has  been  used  by  the  De- 
troit-Timken  Axle  Co.  for 
some  time;  it  is  claimed 
that  the  fuel  consump- 
tion has  been  reduced  by 
more  than  twenty-five 
per  cent  over  that  of 
furnaces  that  do  not  pre- 
heat the  air.  All  or  part 
of  the  waste  gases  can 
be  made  to  pass  through 
the  door  opening  In- 
stead of  through  vents, 
and  thus  pre-heat  the  air 
to  any  desired  degree. 

The  air  for  combustion 
enters  the  coil,  under 
pressure  from  a  pump, 
through  pipe  D,  which  is 
provided  with  valve  E  to 
regulate  this  pressure,  so 
that  the  air  and  fuel  oil 
will  have  the  proper 
mixture.  The  heated 
air  leaves  the  coil 
through  pipes  F  and  en- 
ters burners  H,  where  it 
is  mixed  with  the  fuel 
oil  which  flows  to  the 
burners  through  pipes  I, 
its  rate  of  flow  being 
controlled  by  valves  E. 
The  blast  of  hot  gases 
then  passes  from  burn- 
ers H  into  heating  cham- 
ber L  to  raise  it  to  the 
correct  temperature,  and 
out  through  door  B  to 
heat  the  air  in  coil  A. 
Oil   and   gas   fired   fur- 


Over-fired   Furnace  containing  Three  Heating  Chambers 
arranged    for    Accurate    Heat    Control 


naces  are  a  great  improvement  over  those  that  are  fired 
with  coal  and  coke,  as  with  the  latter  it  is  impossible  to 
keep  the  temperature  in  the  furnace  at  a  given  point, 
and  much  of  the  heat  is  lost  through  the  chimney  which 
must  be  provided  to  carry  away  the  smoke  and  gases. 
A  large  part  of  the  furnace  operator's  time  is  taken  up 
in    shoveling    in    the    coal    or    coke    and    carrying   away    the 
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rig.    4.     Recently    developed    Typo    of    Oil-burning    Furnace    In    which    tho   Air   is    preheated 


ashes,  while  the  dust  aud  dirt  that  accumulates  from  these 
operations  is,  to  say  the  least,  very  disagreeable.  Then 
again  the  steels  heated  in  such  furnaces  are  more  liable  to 
oxidize  and  scale,  and  to  absorb  some  of  the  sulphur  or 
other  injurious  elements  that  arise  from  the  combustion.  It 
is  a  well  known  fact  that  steel  absorbs  such  impurities  more 
readily  when  heated  to  the  high  temperatures  required  for 
hardening,  forging  and  welding.  For  these  reasons,  furnaces 
using  liquid  fuels  or  gas  have  improved  the  quality  of 
metal  heated  in  them,  effected  a  considerable  saving  in  fuel 
consumption,  and  saved  time  by  allowing  the  operator  to 
give  more  of  his  attention  to  the  heating  of  the  metal.  They 
have  also  effected  a  big  improvement  in  the  cleanliness  of 
rooms  in  which  furnaces  are  located. 

When  gas  and  oil  furnaces  were  first  installed,  a  50- 
degree  variation  in  the  temperature  during  a  day's  run  or 
in  different  parts  of  the  furnace  was  considered  quite  good 
performance,  but  recent  improvements  have  brought  this  to 
a  point  where  a  lO-degree  variation  is  all  that  is  allowed  in 
high-class  furnaces.  This  has  made  it  possible  to  heat-treat 
steels  at  more  accurate  predetermined  temperatures,  and 
thus  give  them  greater  strength  and  resistance  to  fatigue. 

One  of  the  greatest  improvements  that  has  been  made  for 
controlling  the  heat  in  the  gas  furnace  is  the  temperature 
control    instrument   that   is    manufactured    and    attached    to 


furnaces  by  the  American  Gas  Furnace  Co.  This  auto- 
matically increases  and  reduces  the  amount  of  gas  and  air 
that  enters  the  burners,  and  hence  raises  and  lowers  the 
flame  that  enters  the  furnace.  It  is  operated  by  a  mechanism 
that  is  attached  to  the  pyrometer.  By  means  of  a  diaphragm 
this  mechanism  raises  and  lowers  a  sleeve  containing  gas 
and  air  ports,  and  thus  increases  or  reduces  the  size  of  the 
port  openings.  With  this  instrument  the  heat  inside  the  fur- 
nace can  be  kept  within  five  degrees  of  the  point  at  which  the 
instrument  is  set,  and  the  temperature  can  be  maintained 
within  this  narrow  limit  as  long  as  the  gas  and  air  bla.st 
keeps  flowing  into  the  furnace.  The  oil-burning  furnace  must 
be  regulated  by  an  adjustment  of  the  oil  and  air  valves  by 
the  furnace  operator,  as  no  instrument  has  yet  been  per- 
fected that  will  do  this  automatically.  Several  individuals 
are  working  on  this  problem,  however,  and  seem  to  have 
arrived  at  a  solution.  Thus  it  will  probably  be  but  a  short 
time  before  a  similar  instrument  will  be  devised  for  auto- 
matically controlling  the  temperatures  in  furnaces  using 
oil   for  fuel. 

Many  improvements  have  also  been  made  In  oil-  and  gas- 
burning  furnaces  that  heat  li(iuid  baths  for  raising  the 
temperature  of  steel  to  the  hardening  temperatures.  One 
of  the  improvements  made  in  an  oil-burning  furnace  is  shown 
in  Fig.  5.    This  was  designed  by  W.  S.  Quigley  of  the  Quigley 
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Fig.    5.     Furnace   for   heating   Liquid    Bath 
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Kuniaci'  <t  P'oumliy  Co.  and  uses  ii  hoiioycoinbud  iircli  similar 
to  tlint  shown  In  1<M>;.  I!.  Tlia  art'li  l8  used  underneath  a  lead 
pot  to  separate  the  combustion  chamber  from  the  heating 
chamber  and  more  evenly  distribute  the  heat  underneath  the 
entire  length  of  a  live-foot  lead  pot.  The  flames  from  the 
burner  enter  opening  A  and  strllce  the  baffle  plate  Ii  where 
they  are  l)rok('n  up  and  distributed  to  botli  sides  of  com- 
bustion chamber  C.  The  hot  gases  then  pass  tlirough  honey- 
combed openings  D  into  heating  chamber  A'  and  the  spent 
gases  leave  the  furnace  througii  vent  I<\  Salt  hardening  and 
tempering   l)alli    furnaces   arc   finding   more   users  every   day, 


Fie.    6.     Simple    Modern    Type    of    Furnace    for    heating    Lead 
or    Salt   Baths 

and  oil  tempering  baths  have  been  used  for  a  long  time  and 
doubtless  will  be  used  to  a  great  extent  In  the  future.  These 
can  also  be  heated  with  this  same  design  of  furnace.  Many 
of  the  fluid  bath  furnaces  are  constructed  without  the  arch, 
and  it  is  hardly  applicable  unless  the  length  of  the  fluid 
pot  is  considerably  greater  than  the  width.  A  great  ma- 
jority of  lead  and  salt  bath  furnaces  contain  round  pots  and 
then  the  perforated  arch  is  a  detriment  instead  of  an  im- 
provement.    This  type  of  furnace  is  shown  In  Fig.  6. 


LIMITS  FOR  THE  TOOL  DEPARTMENT 

BY  C.  KNOWLES* 

The  tool  department  in  any  shop  should  be  put  on  a  com- 
mercial basis,  i.  e.,  rate  of  production  as  well  as  quality  of 
the  work  should  be  considered.  It  is  often  said  that  a  tool- 
maker  always  uses  the  slowest  speed  and  feed  on  his  ma- 
chine. This  is  not  true  in  many  cases,  but  it  is  a  fact  that 
much  time  is  wasted  by  working  too  accurately.  It  is  im- 
possible for  a  toolmaker  in  a  large  shop  to  know  much  about 
the  part  for  which  he  is  making  tools;  therefore,  he  has  no 
knowledge  of  conditions  on  which  to  form  an  opinion  of  the 
accuracy  that  is  required.  The  foreman  and  inspector  who 
have  a  great  number  of  jobs  to  look  after  are  even  worse  off 
in  this  respect.  Of  course,  these  men  could  make  inquiries 
and  thus  obtain  a  knowledge  of  the  fundamental  facts  of  each 
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case,  but  this  would  mean  additional  time  and  expense  to 
charge  against  tlu;  department.  The  result  is  that  many  tool 
departments  establish  a  standard  of  th(!ir  own,  wliich  is  too 
accurate  for  some  jobs  and  not  accurate  enougli  for  others. 

Tlie  proijcr  time  to  decide  on  tlie  allowal)le  liniitH  for  each 
tool  Is  at  the  time  it  is  d(!sigiied.  In  planning  tools  for  the 
manufacture  of  a  given  part,  the  designer  should  thorouglily 
investigate  tlie  relation  of  this  part  to  other  members  of  the 
machine  and  specify  the  limit  of  accuracy  accordingly.  For 
example,  if  tlie  work  is  a  bracket  with  screw  and  dowel-pin 
lioles  and  two  bearings  for  shafts  carrying  gears  in  mesh,  the 
following  conditions  will  have  to  be  met.  The  screw  and 
dowel-pin  holes  must  match  the  holes  in  the  piece  to  which 
the  bracket  is  secured.  The  designer  knows  that  the  stock 
screws  used  in  the  shop  are  a  certain  amount  small,  and  that 
it  is  the  custom  to  drill  dowel-pin  holes  under  size  and  ream 
them  with  the  two  parts  in  position.  Thus  he  realizes  that 
the  jigs  for  the  two  parts  do  not  have  to  be  exactly  right,  but 
can  vary  from  each  other  by  the  amount  that  the  screws  are 
smaller  than  the  screw  holes.  The  bearing  holes  for  the 
shafts  must  not  be  too  short  on  the  center  distance,  as  stand- 
ard gears  would  bind  under  such  conditions.  On  ordinary 
work,  however,  if  the  center  distance  is  a  trifle  long,  the  re- 
sulting backlash  will  do  no  harm.  The  principal  reason  for 
making  a  jig  is  to  provide  interchangeability,  and  if  a  con- 
siderable number  of  the  parts  are  to  be  manufactured,  the 
cost  of  production  will  also  be  reduced.  Accuracy  is  re- 
quired in  the  jig  for  this  purpose  and  it  can  only  be  made  in 
a  well  equipped  toolmaking  department. 

In  many  cases  the  jig  is  used  because  of  the  convenience 
with  which  it  enables  the  work  to  be  handled,  thus  reducing 
production  costs.  When  interchangeability  of  parts  is  not  a 
factor,  scale  measurements  would  be  close  enough  and  the  jig 
could  be  made  by  an  ordinary  workman  using  manufactur- 
ing machines.  In  order  to  design  tools  intelligently,  the 
designer  must  know  all  of  these  conditions,  and  his  work  is 
not  complete  unless  he  specifies  the  allowance  limits  or  per- 
missible variation  from  standard  dimensions  in  each  case. 
All  locating  points,  studs  and  bushings,  center  distances  and 
other  dimensions,  which,  for  any  reason  must  be  held  close, 
should  be  given  the  widest  limit  that  is  consistent  with  the 
work  that  is  to  be  produced  by  the  tool.  In  all  cases  it  should 
be  borne  in  mind  that  the  last  0.00025  inch  means  delay  and 
expense.  This  recommendation  in  regard  to  the  allowable 
variations  from  specified  dimensions  should  be  used  on  gages, 
cutting  tools  and  all  other  classes  of  tool  work. 

Knowing  the  accuracy  to  which  each  tool  must  be  finished, 
the  tool-room  foreman  can  lay  out  his  work  with  the  view  of 
securing  the  greatest  possible  economy.  The  accurate  work 
can  be  given  to  the  men  best  qualified  to  handle  it  and  these 
men  can  be  assigned  to  the  best  machines  in  the  tool-room. 
Similarly,  the  lower  grade  of  work  can  be  given  to  the  less 
expert  mechanics  and  these  men  can  be  given  the  use  of  manu- 
facturing machines  which  can  be  forced  with  the  view 
of  increasing  production.  In  many  cases  when  the  tool  de- 
partment is  rushed,  this  low-grade  work  can  be  turned  over 
to  the  manufacturing  department  with  very  satisfactory  re- 
sults. It  Is  often  necessary  to  duplicate  a  tool  which  was 
made  at  some  previous  time,  and  if  the  proper  limits  are 
recorded  on  the  drawing,  this  can  be  done  without  measur- 
ing or  referring  to  the  old  tool  in  any  way. 

The  recommendations  given  in  this  article  may  be  briefly 
summarized  as  follows:  By  having  properly  established  and 
recorded  limits  we  are  able  to  obtain  greater  efiSciency  in  the 
tool-room.  Delays  caused  by  investigations  made  by  the  fore- 
man or  workmen  are  avoided.  The  provision  of  exact  in- 
formation in  regard  to  each  tool  makes  it  possible  for  the 
work  of  the  tool-room  to  be  put  through  more  rapidly.  The 
tools  are  adapted  in  both  quality  and  accuracy  for  the  work 
for  which  they  are  intended  and  economy  is  effected  by  giv- 
ing the  high-grade  work  to  highly  skilled  mechanics,  and 
less  accurate  work  to  men  of  more  meager  experience.  The 
work  is  classified  so  that,  if  necessary,  work  which  does  not 
demand  a  high  degree  of  accuracy  may  be  sent  out  to  the 
manufacturing  departments.  Tools  may  be  made  in  duplicate 
or  existing  tools  may  be  matched  without  involving  the  ex- 
pense  and    delay   caused   by   measuring   tools   already    made. 
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AUTOMATIC  INDEXING  FIXTURE  FOR  CUT- 
TING INTERNAL  RATCHET  GEARS 

BY   ALfKED  BPANUENBEKQ" 

In  considering  the  design  of  fixtures  for  niaciiining  small 
parts  in  quantitios,  the  introduction  of  automatic  features 
will  often  effect  a  large;  saving  in  the  cost  per  piece  by  cut- 
ting down  the  time  between  cuts.  This  applies  particularly 
where  the  operations  involve  frequent  indexing  of  the  work, 
since  the  elimination  of  hand  indexing,  with  the  consequent 
starting  and  stopping  of  the  machine,  will  effect  a  further 
economy  in  labor  by  enabling  the  operator  to  run  two  ma- 
chines, thereby  securing  a  material  reduction  in  the  cost  per 
piece. 

This  principle  is  well  illustrated  in  the  accompanying  il- 
lustrations, which  show  an  automatic  indexing  fixture  for 
cutting  small  internal  ratchet  gears  on  a  Drown  &  Sharpe 
No.  3  milling  machine  equipped  with  a  commercial  slotting  at- 
tachment. The  fixture  is  in  use  at  the  Pond  Works  of  the 
Niles-Bement-Pond  Co.,  Plainfield,  N.  J.  The  ratchet  gear  .1 
to  be  machined  has  thirty-two  internal  teeth  of  1-inch  face 
width  by  1/16  inch  depth,  while  the  bore  of  the  hole  is  2% 
inches  in  diameter.  A  number  of  other  sized  gears  are  cut  on 
this  fixture  by  substituting  indexing  wliools  B  having  the  re- 
quired number  of  teeth.  As  will  be  seen  from  Fig.  2,  the 
fixture  proper  consists  of  a  suitable  bed-plate  C  that  forms  a 
bearing  for  stud  D,  to  which  is  secured  the  indexing  dial 
bearing  E.  Rigidity  of  the  index  wheel  and  its  bearing  Vv' 
against  the  pressure  of  the  cut  is  secured  by  a  finished  seat 
of  ample  diameter  on  casting  C. 

The  index  wheel  and  its  members  D  and  /•>'  are  free  to  re- 
volve on   the   bed-plate   C,  but   to   prevent  over-travel   during 


Fig.   1.     Automatic  Indexing  Fixture  in  Position 
Milling   Machine 


Brown  Ic  Sharpo 


the  operation  of  indexing,  a  light  tension  is  secured  by  means 
of  a  lock-nut  and  spring  washer  carried  on  the  lower  end  of 
stud  D,  which  Imposes  an  additional  friction  between  the 
under  surface  of  the  bearing  /•;  and  the  finished  surface  of 
the  bed  casting.  The  bearing  A'  is  turned  on  its  periphery  to 
fit  the  bore  of  the  rocker  F  which  carries  a  pawl  G  and  the 
link  connection  to  the  spring  plunger  //.  Cast  integral  with 
the  bed-plate  is  a  bearing  /  for  the  dial  locating  plunger  ./ 
which  is  operated  by  a  suitable  spring  contained  within  the 
bearing.     Power  for  the  automatic  Indexing  is  derived   from 
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the  slotting  attachment  ram  A',  Fig.   1,  to   wlil<h   the  pawl   /> 
is  attached  by  means  of  supporting  rods. 

In  operation,  the  stroke  of  the  ram  Is  set  to  over-travel 
about  one  inch  above  the  teeth  In  the  work.  This  permits 
pawl  L,  during  the  over-travel  on  Its  upward  stroke,  to  en- 
gage plunger  //,  the  Indexing  being  effected  by  means  of  the 
rocker  F  and  Its  mechanism.  The  pawl  L  is  hinged  as  shown, 
so  that  no  Indexing  takes  place  during  the  downward  stroke 
of  the  tool.  The  function  of  plunger  J  Is  to  locate  and  hold 
the  index  dial  B  during  the  cutting  stroke.  Dotted  lines  at 
M.  Fig.  2,  show  the  normal  position  of  plunger  J  against  the 
index  dial.  The  feeding  only  takes  place  upon  the  completion 
of  each  revolution  of  the  work.  The  feeding  of  the  work  In  to 
the    tool    is    accomplished    by    moving    the    milling    machine 


Fig.   2.     Details   of  Fixture   illustrated   in   Fig.    1 

table  crosswise  by  hand.  At  the  start,  the  depth  of  cut  is 
set  at  about  0.050  inch  and  this  is  gradually  decreased  at 
each  revolution  of  the  work  until  the  final  depth  is  reached, 
which  requires  three  revolutions,  because  each  successive  cut 
is  heavier. 

As  was  previously  stated,  ratchet  gears  of  sev,jral  sizes 
having  different  numbers  of  teeth  are  cut  on  this  fixture. 
Consequently,  the  rocker  mechanism  must  be  adjustable  in  its 
movement.  This  is  provided  for  by  a  horizontal  adjustment 
of  the  pawl-carrying  arms  in  the  studs  N.  The  method  of 
centering  and  clamping  the  work  is  made  clear  by  a  study 
of  the  illustrations.  To  provide  relief  for  the  cutter  during 
its  return  stroke,  the  cutter  O  is  made  L-shapcd  and  is  hinged 
in  its  holder  P.  The  tool-holder  is  drilled  to  receive  a  spring 
that  presses  against  the  heel  of  the  cutter  and  so  keeps  It  In 
its  normal  position. 

Previous  to  the  introduction  of  the  fixture  described  In 
this  article,  the  ratchet  gears  In  question  were  cut  on  a 
regular  slotting  machine,  using  a  somewhat  similar  fixture 
except  that  the  indexing  was  accomplished  by  hand.  This 
method  produced  about  five  finished  ratchet  gears  per  hour, 
while  with  the  new  method  the  output  averages  about  twenty- 
five  per  houi — an  increase  of  production  of  500  per  cent  The 
external  gear  teeth  in  these  ratchet  gears  are,  of  course,  pre- 
viou.sly  finished  in  a  regular  gear-cutting  machine. 
*     •     • 

Plans  have  been  filed  with  the  Hureau  of  Hulldings.  New 
York  City,  for  an  office  building  which  will  be  894  feet  high. 
The  structure  is  proposed  to  be  built  on  the  block  bordered 
by  Broadway,  Kighth  Ave.,  B7th  and  58th  Sts ,  and  to  be 
fifty-one  stories  high.  The  design  Is  to  follow  the  Gothic 
style.  The  building  is  to  be  built  by  the  Pan-American  State 
Association,  and  the  tower  will  be  surmounted  by  an  allegori- 
cal figure  representing  the  association.  The  estimated  cost  Is 
$12,500,000. 
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DUPLEX   SAFETY   TRIPPING   DEVICE 

BY  JAMBB  H.  KODOEHB* 

The  cnnso  of  a  Brcat  nunibor  of  crippled  hands  of  mm  em- 
ployed ill  tlio  Iron  or  sluM't-incliil  workinK  trades  can  be  traced 
to  the  power  press,  where  tlie  startinn  mid  stojjpiiiK  depends 
entirely  upon  the  operator.  The  starting  of  a  large;  majority 
of  the  dilTerent  makes  of  power  presses  is  by  (lepr(!ssliig 
I  lie  well  1<  now M  form  of  foot  treadle  located  below  the  bed 
(if  the  maeliiiie,  which  releases  the  latch  that  holds  the 
clutch  out  of  gear  and  allows  the  crankshaft  to  make  one 
revolution.  As  soon  as  the  press  is  in  action  the  foot  must 
be  lifted  or  removed  from  the  treadle  to  allow  the  latch  to 
return  to  its  former  position.  In  nine  cases  out  of  ten,  when 
an  accident  takes  place,  the  operator  will  say  that  the  press 
"repeated."  This  may  or  may  not  be  true;  but  if  the  press 
did  repeat,  it  was  due  largely — if  not  entirely — to  a  lack  of 
caution  displayed  by  the  person  operating  it. 

When  an  operator  removes  his  foot  from  the  treadle  each 
time  he  trips  the  press,  it  requires  double  the  number  of 
movements  to  perform  his  work,  and  where  from  10,000  to 
30,000  operations  a  day  are  performed  it  involves  consider- 


'I'lic  a<(()nipiinying  llluBtration  shows  a  duplex  safety  trip- 
ping device  which  reduces  to  a  mininiuni  tlu;  number  of  ac- 
cidents traceable  to  the  carelessness  of  the  operator.  In  this 
illustration,  A  is  the  frame  casting  that  is  secured  to  the  floor 
billow  the  press.  Fulcrumcd  at  W  and  X  are  the  two  treadle 
leviTs  B  and  0  which  extend  to  the  front  of  the  machine  in 
the  ordinary  niainuT.  The  links  1)  and  E  connect  the  treadles 
J!  and  C  with  the  gear  /■'  at  diametrically  opposed  points.  The 
shaft  G  on  which  gear  /''  is  mounted  rotates  through  an 
angle  of  about  60  degrees.  Meshing  with  gear  /''  and  car- 
ried by  the  shaft  /  is  the  pinion  It,  and  secured  to  the  left- 
hand  end  of  shaft  /  is  the  crank  ,/  which  is  connected  to  the 
lever  K  by  the  link  L.  On  the  opposite  end  of  the  shaft  /, 
and  secured  to  it,  is  another  crank  M.  Outside  the  crank  M 
and  free  to  rotate  is  the  slotted  disk  A^,  which  is  held  In 
position  by  the  head  on  the  shaft  /  and  the  stud  0.  The  link 
P  connects  the  disk  A'  with  the  auxiliary  treadle  lever  Q 
which  is  fulcrumed  at  Y.  The  trip-rod  It  is  secured  to  the 
auxiliary  treadle  lever  Q  in  the  ordinary  manner.  The  tee- 
post  T  carries  the  two  springs  S  and  iS',,  which  makes  the 
action  of  the  mechanism  positive  after  the  operator  has 
tripped  the  press. 


Duplex    Safety    Tripping 

able  muscular  action  in  the  operator's  leg  and  foot.  Where 
an  operator  does  not  remove  his  foot  from  the  treadle,  but 
allows  it  to  return  after  releasing  the  press,  he  must  retain 
considerable  tension  upon  the  muscles  of  his  limb  in  order 
to  prevent  the  depression  of  the  operating  treadle  before  the 
proper  time.  Now,  one  not  familiar  with  the  operation  of 
power  presses  has  only  to  imagine  what  effect  this  muscular 
strain  would  have  on  a  person  who  is  practically  holding  the 
weight  of  his  leg  up  for  from  seven  to  ten  hours  a  day. 
Another  objectionable  feature  of  the  method  of  tripping  with 
an  ordinary  treadle,  and  one  that  is  deserving  of  censure,  is 
the  custom  of  a  large  number  of  press  operators  of  allowing 
the  treadle  to  rise  just  far  enough  for  the  latch  to  operate  the 
clutch-pin.  The  writer  has  seen  cases  where  operators  allow 
only  one-eighth  inch  contact  when  there  should  be  one-half 
inch.  An  observer  can  readily  see  that  this  perilous  con- 
dition of  affairs  neither  facilitates  the  operation  nor  in- 
creases the  rapidity  of  action.  But  it  does  make  it  possible 
for  the  operator,  when  placing  work  in  position,  to  unin- 
tentionally depress  his  foot  sufficiently  to  trip  the  press,  ow- 
ing to  his  carelessness  in  not  allowing  the  latch  to  return  to 
its  proper  position.  It  is  this  condition  more  than  any  other 
that  causes  the  majority  of  power  press  accidents. 
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Device    for    a    Power    Press 

The  foot  is  placed  on  the  foot-rest  V  and  pressed  down- 
ward, lowering  the  treadle  lever  C  and  through  the  link  E, 
rotating  gear  f  In  a  clockwise  direction.  This  causes  the 
pinion  H  and  the  two  cranks  J  and  M  to  rotate  in  the  op- 
posite or  counterclockwise  direction.  When  the  crank  M 
has  rotated  through  an  angle  of  from  60  to  90  degrees,  gov- 
erned by  the  length  of  the  slot  In  the  disk  N,  the  stud  0 
comes  Into  contact  with  the  end  of  the  slot  and  begins  to 
rotate  the  disk  N.  Through  the  link  P,  auxiliary  treadle 
lever  Q  and  trip-rod  R.  the  latch  is  released  by  the  continued 
downward  pressure  of  the  operator's  foot  and  then  carried 
back  to  position  to  stop  the  press  after  the  crankshaft  has 
made  one  revolution.  By  lowering  the  other  treadle  U 
(which  by  the  above  action  has  been  raised  ready  for  the 
next  operation)  the  movement  of  the  mechanism  is  again  per- 
formed In  the  opposite  direction  but  with  the  same  results. 
Every  time  either  treadle  is  pushed  down  the  press  Is  re- 
leased and  automatically  locked  after  making  one  revolution. 

It  will  be  seen  from  the  illustration  that  the  cranks  J  and 
M  will  have  passed  the  center  before  the  latch  releases  the 
clutch,  and  as  the  spring  Si  is  under  greater  tension  than 
the  other  spring  S,  the  mechanism  will  perform  the  move- 
ment independent  of  the  operator.  The  muscular  tension  on 
an  operator's  limb  will,  therefore,  be  reduced  to  a  minimum. 
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THE  DESIGN  AND  ERECTION  OP  EXPANSION  BENDS 

BY   WILLIAM   K.   KISCHBRt 


I.\  previous  nuiiil)ers  of  Macminkky,  rules  and  tables  were 
presented  from  which  to  estimate  the  amount  of  expan- 
sion and  contraction  to  be  cared  for  in  a  steam  main  of 
a  given  length  conveying  steam  at  a  given  pressure.  Having 
determined  the  amount  of  expansion  to  be  cared  for,  tiie  de- 
signer should  next  decide  upon  the  most  suitable  method  of 
compensation.  For  low-pressure  steam  and  exhaust  mains, 
expansion  joints  of  any  suitable  standard  make  may  bo  used 
to  take  up  or  relieve  the  strains  on   the  piping  system    (see 


to  the  design  of  expansion  bends,  other  than  the  fact  that 
they  will  be  found  well  on  the  safe  Bide  for  each  case  con- 
sidered and  that  they  are  to  be  used  as  a  guide  in  determin- 
ing proportions  rather  than  as  hard  and  fast  rules.  In  mak- 
ing up  a  steel  or  wrought  iron  pipe  bend,  it  is  necessary  to 
provide  a  short  length  of  straight  pipe  at  each  end  where  the 
(langes  connect  to  the  bend.  It  Is  also  advisable  to  allow  a 
short  length  of  straight  pipe  between  the  arcs  or  curved  por- 
tions  of  a  bend,   especially    where   the  curve   Is   reversed   in 


M,„-I.,„.ru 


Fig.    61.     Deflection    in    King    due    to    Forces    P  Fig.    62.     Diagram    used 

M.xciiixERY,  November,  1913),  but  for  high-pressure  steam 
mains,  it  is  customary  and  advisable  to  use  expansion  pipe 
bends  made  up  of  full-weight  or  extra-heavy  steel  or  wrought- 
iron  pipe.  When  the  steam  main  is  of  considerable  length  it 
is  advisable  to  divide  the  expansion  between  different  sec- 
tions of  the  piping  system,  anchor  the  main  rigidly  at  a  point 
near  the  middle  of  each  section,  and  provide  an  expansion 
bend  in  each  section,  as  mentioned  and  illustrated  in  a  previ- 
ous number  of  M.vchinery.  Having  decided  upon  the  location 
of  the  expansion  bends,  the  next  question  to  be  determined 
is  the  type  of  bend  to  be  used  and  its  dimensions.  The  exact 
amount  of  expansion  that  can  be  taken  care  of  by  a  wrought- 
iron  or  steel  pipe  bend  of  given  dimensions  is  a  matter  of 
some  uncertainty.  Distortion  of  a  pipe  bend  beyond  a  cer- 
tain stage  throws  very  heavy  bending  strains  on  the  pipe 
joints  and  outer  fibers  of  the  material  from  which  the  bend  is 
made.     Before   excessive   bonding   strains   arc    reaehod,    liow- 


in    deriving    Formulas  Fig.    63.     U-pipe   Bend   strained   by   Expansion 

direction  as  at  8  In  Figs.  65  and  66.  These  short  lengths  of 
straight  pipe  will  be  found  to  increase  the  flexibility  of  the 
bend,  but  as  it  would  greatly  complicate  the  formulas,  rules 
and  tables,  if  taken  into  account,  the  writer  has  ignored  its 
effect  altogether  and  only  considered  the  curved  portions  of 
the  bend  In  each  case.  In  preparing  the  formulas  and 
tables  for  U-shaped  expansion  bends,  the  writer  used  the  fol- 
lowing rules  and  formulas  for  figuring  the  deflection  of  cir- 
cular rings  when  acted  upon  by  two  equal  and  opposite 
forces.*  Fig.  61  Indicates  a  circular  ring  of  mean  radius  It 
acted  upon  by  two  equal  and  opposite  forces  P.  The  dotted 
lines  show  the  form  the  ring  assumes  under  stress,  D  and 
D,  being  the  mean  vertical  and  horizontal  diameters  of  the 
ring  before  the  forces  P  are  applied,  and  (/  and  d,  the  mean 
vertical  and  horizontal  diameters  after  the  forces  are  ap- 
plied. If  we  consider  the  ring  to  be  (tut  at  b  and  divide  P 
into  two  equal  parts,  as  indicated  in  Fig.  62,  all  motion.s  may 
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Fig.    64.     Single    U-expansion    Bend    connected    to    90-degTee   Elbows 

ever,  expansion  bcnd.s,  if  properly  proportioned  and  suited  to 
the  conditions,  will  prove  as  flexible  as  most  other  methods 
of  caring  for  expansion  and  contraction,  and  will  be  found 
much  safer  in  operation.  The  amount  of  expansion  that  can 
be  taken  care  of  by  an  expansion  bend  of  wrought-iron  or 
steel  pipe  depends  upon  the  shape  of  the  bend,  the  mean 
radius  of  the  bend,  the  outside  diameter  of  the  pipe  from 
which  the  bend  is  made,  and  the  amount  of  straight  pipe 
allowed  between  the  arcs  or  curved  portions  of  the  bend. 

Practical  data  relating  to  the  design  of  expansion  bends  is 
rather  scarce.  The  writer  has  no  excuse  to  offer  in  presenting 
the  following  approximate  rules,  formulas  and  tables  relating 

•  The    serenlh    Instnllniont    of    "Stoam    Power    TMant    Piping    Details"    was 
puliUslied    In    the    Novonil)pr    numlior    of    M.muinekv. 
t  Address:     SOSO   Fulton   Ave.,    W'oodhavcn,    N.    Y. 


Fig,    66.     Expansion    Bend    that    reduces    Bending    Stress    in    Main 

be  considered  to  take  place  about  the  point  a.     In  this  case, 
the  dotted  lines   show   the   form   each   half  of   the   ring  will 

P 
assume  under  the  action  of  the  forces  /'  and  — ,  D  being  the 

o 

original   mean  diameter  of  the  ring  and   5  the  deflection  of 
the  ring  when  cut  and  loaded  as  shown. 

Let  3  =  horizontal  deflection  of  ring  in  inches; 

P  =  concentrated   load,   in   pounds,   acting   upon    ring: 

/?  =  mean    radius   of   ring   in   Inches; 

i' =  modulus  of  elasticity  of  the  material   in  ring; 

/  =  moment  of  inertia  of  a  cross-aectlon  of  ring; 

T  =  3.1416. 


•  Sec    "noncrtions   and    Statically    IndetiTinlnate   Str<'! 
rtudson. 
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Then,  aciordlug  to  I'rofessor  Hudson: 
PtR' 

PR 

ilfi,  =  • 


(11) 

(12) 
iiich- 


whcro    .Ui.  =  maximum    boiuling    nionuMit    on    rinK 
pounds,  due  to  concentrated  load  P. 

In  any  segment  of  the  ring,  the  external  forces  acting  on 
the  ring  will  be  held  in  equilibrium  by  the  Internal,  or 
resisting  forces  acting  upon  the  segment  at  its  two  ends. 
Therefore,  in  order  that  the  ring  may  be  of  sufficient 
Btrengtli,  the  resisting  moment,  Mr,  in  inch-pounds,  due  to 
the  Internai  stresses  at  any  section  of  the  ring,  should  equal 
the  bending  moment,  A/b,  in  inch-pounds  at  that  section,  duo 
to  the  external  forces.     Therefore: 

M^  =  Mt  (13) 

where     il/i,  =  maximum     bending    moment     in     inch-pounds; 


Mr  =  corresponding 
pounds. 


resisting      moment      in      inch- 


Pi? 


From    Formula    (12)    we    find    that    Mb  = 


We    also 


IT 


know    tliat   the   resisting   moment    for   a   beam    of   any   cross- 
section  is: 

n 


Mr=- 


(14) 


y 


steam  iiiiiiii,  and  in  tlie  opposite  direction  wlu'ii  tlie  bend  is 
caring  lor  contraction  in  a  main.  It  should  be  noted  that  the 
expansion  bend  A  is  acted  upon  by  two  eciual  and  opposite 
forces  P,  while  each  half  of  the  split  ring  in  Fig.  02  Is  loaded 
only  one-half  as  much,  being  acted  upon   by   two  equal   and 

P 
opposite    forces   — .      Therefore,    in    order    to    ai)ply    lAirniula 

2 
(11)   to  expansion  bends  as  shown  in  Fig.  63,  the  writer  has 
multiplied  the  formula  as  it  stands,  by  2,  as  follows: 

PTT/f'         PttH' 
a  =  2X = .  (IH) 

Formula  (18)  is  not  yet  in  the  desired  form  for  expansion 
bends,  however,  for  the  following  reasons:  In  the  case  under 
consideration,  the  equal  and  opposite  forces  P  cause  the  bend 
to  deflect  an  amount  5.  In  the  case  of  an  expansion  bend 
serving  a  steam  main,  however,  the  force  P  is  unknown  and 
would  have  to  be  determined  before  applying  Formula  (18). 
For  example,  when  the  steam  main  (Fig.  63)  expands,  it 
lengthens  an  amount  3,  thereby  causing  the  expansion  bend 
A  to  deflect  and  close  up  an  equal  amount,  as  shown  by  the 
dotted  lines.  As  the  force  of  expansion  is  practically  irre- 
sistible, we  know  that  the  bend  must  give  sufficiently  to  take 
up  the  expansion  in  that  particular  section  of  the  piping  sys- 
tem served  by  the  bend.  Therefore  it  is  not  necessary  to 
compute  the  magnitude  of  the  thrust  P  due  to  expansion 
of  the  steam  main,  but  rather  to  compute  the  unit  fiber  stress 


DIMENSION    LINES  WITHOUT   FIGLIRES  INDICATE   DIMENSIONS 
THAT  SHOULD  APPEAR  ON   FINISHED  DRAWING. 
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Fig.    66.     Double    Offset    Expansion    Bend 

where  /^allowable  fiber  stress  in  pounds  per  square  inch; 

/^moment  of  inertia  of  a  cross-section  of  the  beam; 

y  =  distance,    in    inches,    from    the    neutral    axis    of 

beam  to  outermost  fibers. 

Therefore,   if  we   substitute   the   above   values   in   Formula 

(13)  we  have: 

PR       fl 


Mb  =  Mr   or 


(15) 


By  transposing  in    (15)    we  get: 

flTT 

P  = .  (16) 

Ry 
flir 

Now  if  we  substitute for  P  in  Formula  (11),  we  have: 

Ry 

tR'        flir  irR' 

S  =  P  X  = X  

4EI        Ry         AEl 

fir'R^ 

S  = .  (17) 

4Ey 
This  formula  gives  the  deflection  S  of  the  ring  in  terms  of 
the  fiber  stress  /.    See  Figs.  61  and  62. 

Formulas  for  Deflection  of  U-shaped  Expansion  Bends 
In  applying  the  above  formulas  to  expansion  bends,  the 
writer  assumes  the  conditions  shown  in  Fig.  63,  i.  e.,  a 
U-shaped  expansion  bend  A,  of  radius  R,  acted  upon  by  two 
equal  and  opposite  forces  P.  These  forces  act  in  the  direction 
of   the  arrows  when   the  bend  is  caring  for  expansion   in   a 


Tig.    67.     Kelloggr    Improved    Expansion    Bend 

/  in  pounds  per  square  inch  in  the  outer  fibers  of  the  material 
of  the  bend,  due  to  the  bend  deflecting  an  amount  S.     From 
fir'R' 

Formula  (17)   we  found  5  = ,  which  is  the  deflection  of 

4Ey 
a  ring  in  terms  of  the  unit  fiber  stress  /.     Therefore,  if  we 
multiply  by  2,  we  get  for  the  deflection  of  an  expansion  bend 
in  terms  of  the  unit  fiber  stress  /: 

fTr'R'         fir^' 

3  =  2  X = .  (19) 

iEy  2Ey 

Substituting   9.87   for   n-  and   transposing  gives: 
TT'fR'      S.SlfR^  fR' 


2Ey 


R 


2Ey 
EyS 

5R' 


Ey 


-4 


SEy 
5/  ' 


(20) 
(21) 

(22) 


Formulas  (20),  (21)  and  (22)  are  in  the  final  form  desired 
for  U-shaped  expansion  bends — as  shown  in  Figs.  63  and  64. 
For  mild  steel  and  wrought-iron  pipe,  the  modulus  of  elas- 
ticity E  may  be  taken  as  29,000,000,  in  which  case  Formula 
(20)  may  be  further  simplified  as  follows: 

For  an  allowable  unit  fiber  stress  /  =  12,000  pounds  per 
square  inch: 

5  X  12,000       R'  R'' 

3  = X— =0.0021—  (23) 

29,000,000        y  y 


May,  1914 


MACHINERY 


755 


For   an    allowabh 
square   inch 


unit    fiber   stress   /=  15,000   pounds   per 


5  X  15,000     n- 

X  — 

29,000,000        y 


R- 
0.0026  — . 

y 


(24) 


For  an  allowable  unit  fiber  stress  /  =  18,000  pounds  per 
square  inch 

5  X  18,000       «»  K' 

8  = X— =  0.0031—  (25) 

29,000,000        y  y 

and  for  an  allowable  unit  fiber  stress  /  =  20,000  pounds  per 
square  inch 

5  X  20,000      n-  R- 

S  = X— =0.00345— .  (26) 

29,000,000       y  y 

Fornuilas  (23)  to  (26),  inclusive,  were  used  by  the  writer 
in  estimating  the  values  of  5  in  Tables  X  to  XIII  Inclusive. 
P^ormulas  (20)  to  (26),  Inclusive,  may  be  applied  to 
U-shaped  expansion  bends  as  illustrated  in  Figs.  63  and  64, 
where  the  short  lengths  of  straight  pipe  at  each  end  of  the 
bend  are  not  considered.  Values  of  y,  for  the  different  stand- 
ard sized  pipes  will  be  found  in  the  fifth  column  of  Table  IX, 
and  in  the  sixth  column  of  this  table  will  be  found  values  of 
the  moment  of  inertia  /,  to  be  used  in  connection  with 
Formula  (18)  in  cases  where  the  concentrated  load  P  is 
known.  To  illustrate  the  use  of  Formulas  (20),  (21)  and 
(22),  and  Tables  IX  to  XIII  the  following  examples  are 
given: 

KxampJc  1: — The  expansion  S  of  a  6-inch  steam  main  is 
found  by  calculation  to  be  1.44  inch  and  it  is  desired  to  care 
for  this  expansion  by  installing  a  6-inch  U-bend  as  illustrated 
in  Fig.  63.  To  what  radius  should  the  bend  be  curved  in 
order  that  the  extreme  fiber  stress  /  on  the  material  of  the 
bend  will  not  exceed  12,000  pounds  per  square  inch?  By 
Formula  (22)  we  find  that  the  value  of  the  radius  is: 

\SEy 
R=  A—.  (22) 

N     5/ 


From  the  above: 

5  =  1.44  inch; 
i:.'  =  29,000,000; 

/  =  12,000  pounds  per  square  inch; 

3/ =  3.3125    (see  Table   IX). 

Substituting  these  values  in  Formula  (22)  gives: 

I    1.44  X  29,000,000l<  3.3125  

R  =  .\   =    \J  2305.5  =  48  inches 

^f  5  X  12,000 

This  will  be  found  to  check  with  Table  X.  Under  6-inch 
pipe  and  opposite  48-inch  radius  will  be  found  S  =  1.44,  the 
expansion  cared  for  by  a  6-inch  U-bend  at  a  fiber  stress  of 
12,000  pounds  per  square  inch. 

Kxample  2: — ^It  is  desired  to  estimate  tlie  unit  fiber  stress  / 
on  the  material  of  the  6-inch  U-bend  if  curved  to  a  radius  of 
42  inches  instead  of  48  inches,  all  other  conditions  being  the 
same    as    in    Example    1.      By    Formula    (21),    we    find    that 

Ei/S 

/  = and  with  R  =  42  inches: 

5R' 

29,000,000  X  3.3125  X  1.44         138,330,000 

/  —  — ■  =  =  15,680  pounds 

5  X  42  X  42  8820 

per  square  inch. 

As  a  check  on  this  result  consult  Tabic  XI.  Under  6-inch 
pipe  and  opposite  42-inch  radius  will  be  found  1.39  inch,  the 
expansion  cared  for  by  a  6-inch  U-bend  of  42-inch  radius,  at 
a  fiber  stress  of  15,000  pounds  per  square  inch.  The  same 
bend  when  caring  for  1.44  inch  expansion  is  subjected  to  a 
fiber  stress  of  15,680  pounds  per  square  inch,  as  per  Example  2. 

Example  3: — As  an  example  showing  the  use  of  the  tables 
assume  the  following  conditions:  The  expansion  of  an  8-inch 
steam  main  is  found  by  calculation  to  be  1.65  inch  =  8.  To 
what  radius  should  an  8-inch  U-bend  be  curved  in  order  to  care 
for  this  expansion  without  stressing  the  material  of  the  bend 
beyond  12,000  pounds  per  square  inch?  Table  X  gives  the 
expansion  cared  for  by  U-bends  of  different  sizes  of  pipe  bent 
to  various  radii.  Under  the  column  headed  8-inch  pipe,  1.65 
is  found  to  lie  betw^een  1.40  with  a  corresponding  radius  of 
54  inches,  and  1.73  with  a  corresponding  radius  of  60  inches. 
To  determine  the  radius  required  to  caro  for  1.65  inch  ex- 
pansion, proceed  as  follows: 


Let  e  =  expansion  to  be  cared  for  =  1.65  Inch; 
Jf==  radius  required   tor  this  expansion; 
8  =  next  lowest  known  deflection   (from  table); 
/i  =  radius    corresponding    to    known    deflection    (from 
table). 
Then,  as  the  deflection  of  a  U-bend  (or  the  expansion  cared 
for)  varies  as  the  square  of  the  radius  — see  Formula  (20)  — 
we  have: 


R'  X  e 


X-  = 


or  A' 


^J^ 


8  ^8 

The  expansion  e  to  be  cared  for  =  1.65  Inch  and  the  next 
lowest  known  deflection  from  table  ^  1.40  inch,  with  the  corre- 
sponding radius  R  =  54  inches.  The  required  radius  X  Is  then 
found  to  be: 


A' 


01''  X  1.U3 


4fll.4 


inches.      These 


"\'     1.40 
results    may 

R 


=  v/  3487  =  5"*.6a  inches— say  69 

be    checked    by    Formula    (22) 

!     SEy 
^J  (22) 


5/ 


where  E  =  29,000,000; 

/  =  12,000  pounds  per  square  Inch; 
8=  1.65  inch; 

1/ =  for  an  8-inch  pipe  4.3125.     (See  Table  IX.) 
Substituting  these  values  in  Formula  (22)  gives: 


R 


■r- 


65  X  29,000,000  X  4.3125 


]/  3439  =  59    Inches    ap- 


5  X  12,000 

proximately. 
When  designing  expansion  bends,  it  is  not  advisable  to  al- 
low  much  over  15,000  pounds  per  square  inch   for  the  fiber 

TABLE  IX.     PROPERTIES  OF  STANDARD  WEIOHT  STEEL  AND 
WROUGHT  IRON  PIPE* 


Stan- 
dard 
Pipe 
Size 


Inside 
Diame- 
ter 

d 

Inches 


8 
10 
\2 
14 

15 


1.049 
1.380 
1.610 
2.067 
2.469 
3.088 

3  548 

4  026 
4.506 
5.047 
6  065 
8.071 

10.  U« 
13.090 
14 . 250 
15.350 


3 

4 

5          i 

Distance 
frcm 

Thick- 

Neutral 

Outside 

ness 

A  xia  to 

of 

Outer- 

Metal 

most 
Fiber,  in 

t 

Inches 
.  D 

'       2 

Inches 

Inches 

1.315 

0.133 

0.6575 

1.660 

0.140 

0.830 

1.900 

0.145 

0.950 

3.375 

0.154 

1.1875 

2.875 

0.203 

1.4375 

8.500 

0.216 

1.750 

4.00 

0.236 

3.000 

4.50 

0.237 

2.250 

5.00 

0.247 

2.  .500 

5.563 

0.258 

2.7815 

6.625 

0.280 

3  3125 

8.625 

0.277 

4.3125 

10.750 

0.279 

5.375 

12.750 

0.330 

6  375 

15.000 

0.875 

7.500 

16.000 

0.375 

8.000 

1 

Moment 

of 
Inertia 


0.1947 

0.8099 

0.6657 

1.530 

3.017 

4.788 

7.233 

10.440 

15.160 

28.140 

68.3.50 

125.SK) 

348.50 

461.00 

.563.10 


0.2346 

0.331)3 

0.5606 

1.064 

1.724 

2.894 

8.214 

4.177 

5.451 

8.496 

14.690 

23.420 

38.970 

61.460 

70.260 


Area  of 
Metal 


S<iuarc 
Inches 


0.4936 
I  0.6685 
0.7995 
1.075 
1 .  704 
2.228 
2.680 
3.174 
3 .  68H 
4.300 
5.. 581 
7.265 
9.178 
12.880 
17.230 
18.410 


•Condensed  from  National  Tube  Co.'s  Handbook— 1913  Edition 

Stress  /  on  the  material  of  the  bend,  as  the  material  has 
already  been  strained  to  some  extent  in  heating  and  curving 
the  bend  to  the  required  form.  Fig.  64  Illustrates  the  action 
of  a  single  U-shaped  expansion  bend  as  used  in  connection 
with  two  90-degree  elbows  for  taking  care  of  expansion 
and  contraction  in  a  steam  main.  The  full  lines  A  and  C 
show  the  position  of  the  bend  and  part  of  the  steam  main  be- 
fore steam  is  turned  into  the  piping  system,  and  the  dotted 
lines  B  show  the  approximate  position  of  the  bend  when  car- 
ing for  expansion  after  steam  is  turned  into  the  piping  sys- 
tem. As  the  90-degree,  cast-iron  elbows  at  each  end  of  the 
bend  make  a  very  rigid  connection  at  this  point,  a  more  or 
less  severe  bending  strain  Is  thrown  on  the  steam  main  at  D 
as  the  bend  deflects  in  caring  for  the  expansion  of  the  main. 
Increasing  the  length  of  straight  pipe  at  each  end  of  the 
bend,  as  at  S  in  Fig.  64,  tends  to  Increase  the  strain  at  this 
point  to  some  extent  because  the  bending  moment  Increases 
with  any  increase  of  length  8.     For  this  reason  It  is  advls- 
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TAULW   X.     KXl'ANSION  OARBD  K;)lt  IIY   U  HIONDa  OF  WROUOHT  IKON  OU  HI'lOlOl.  I'lHH)" 
KilxT  Stress        I2,0()a  Pounds  por  S(|Uorr  Inili 


2  X 


Mean 

Radiua 

of 

Bund 

in 
Inchei 

1 

o 

Size 

of  IMpo 

in  In.h. 

H 

ai 

8 

»i 

4 

•1* 

5 

6 

's 

10 

12 

14 

0  1). 

16 
O.  I).  1 

Expansion  cared 

for  by  U-bend  = 

■  (i)  in  Inches 

13 

18 

24 

80 

36 

42 

4S 

54 

60 

66 

72 

78 

84 

90 

90 

102 

108 

114 

120 

0.466 
1.800 
1.880 
2.840 
4.075 
5.553 

0.25 

0.57 
1.00 
1.57 
2.26 
3.06 
4.00 
5.08 
6.25 
7.58 
9.05 
10  6u 

0.21 
0.47 
0.H3 
1.30 
1.86 
2.54 
3.31 
4.20 
5.18 
6.25 
7.48 
8.75 
10.02 

0.18 

0.38 
O.OH 
1.07 
1.63 
3.08 
3.72 
3  45 
4.35 
5.16 
6.15 
7.20 
8.35 
9.60 

0,34 
0.60 
0.1)4 
1.34 
1.83 
2.38 
3.00 
3.73 

4.r>o 

5.38 
6.30 
7.32 
8.40 
9.56 

0.30 
0 .  53 
0  83 
1.20 
1.63 
2.12 
2.08 
3.30 
4.00 
4.78 
5.60 
0.50 
7.45 
8.50 
9.75 

0.27 
0.48 
0.75 
1.07 
1.46 
1.91 
2.41 
2.98 
3.61 
4.30 
5.05 
5.85 
6.70 
7.65 
8.62 
9.66 

0.24 
0.43 
0.67 
0.97 
1.31 
1.72 
2.17 
3.68 
3.23 
3.87 
4.53 
5.27 
6.00 
6.88 
7.75 
8.70 
9.68 

6.22 
0.30 
0.56 
0.81 
1.10 
1.44 
1.83 
2.25 
3.73 
3.26 
3.81 
4.42 
5.07 
5.78 
6.50 
7.30 
8.15 
9.00 

0.28 
0.43 
0.02 
0.85 
1.11 
1.40 
1.73 
3.09 
2.50 
2.93 
3.40 
3.90 
4.43 
5.00 
5.60 
6.35 
6.93 

0.35 
0.50 
0.68 
0.89 
1.32 
1.39 
1.68 
3.00 
3.34 
3.72 
3.13 
3.55 
4.00 
4.50 
5.00 
5.55 

0.42 
0.57 
0.75 
0.95 
1.17 
1.42 
1.69 
1.98 
3.30 
3.63 
3  00 
3.38 
3.80 
4.22 
4.68 

0.49 
0.64 
0.81 
1.00 
1.21 
1.44 
1.68 
1.95 
2,25 
2.55 
2.87 
3.32 
3  59 
4.00 

'o.ho 

0.76 
0.93 
1.13 
1.35 
1.58 
1.83 
3.10 
3.39 
3.70 
3.02 
3.36 
•A  7R 

Machinery  \ 

10  X  ■ — .  (2G) 

•    A'?/ 

TransposliiK  in  Fornnila  (26): 
A'V5, 
/  =  - ■  (27) 

10/e' 


R 


4 


SJ'Jy 


(28) 


t:il.l.-  iipiili. 
L'.  Vin-  ben 
iiultiply    .-llio 


to   T-l)i-iiiis   as 


it.      I'^cir  OO-ilfgroo  iM'nds  of  siinio 


(lividf   altOTO 


able  to  increase  the  radius  of  the  bend  ratlier  than  to  in- 
crease the  length  of  straight  pipe  at  eacli  end  of  the  bend  to 
obtain  the  same  results. 

The  use  of  expansion  bends  of  the  form  sliown  in  Figs.  65 
and  66  does  away  with  the  bending  action  on  the  steam  main 
as  the  strain  at  this  point  (D,  Fig.  64)  is  then  taken  care  of 
by  the  reverse  curve  of  the  bend,  as  indicated  in  Fig.  65  by 
the  dotted  lines.  In  the  latter  illustration,  the  full  lines  A 
show  the  position  of  the  bend  when  the  steam  main  is  cold 
and  dotted  lines  B  show  the  position  of  tlie  bend  when  caring 
for  expansion,  in  which  case  the  bend  is  caused  to  deflect  or 
close  up  an  amount  d  =  F  —  E,  where  dimension  F  is  the 
original  length  of  the  bend,  and  dimension  E  is  the  lengtli 
of  tlie  bend  when  caring  for  expansion.  Very  large  bends  of 
this  form  may  be  made  in  one  piece  if  so  desired  (omitting 
flanges  G)  by  welding  two  or  more  pieces  of  pipe  together. 
This  is  now  being  done  successfully  by  several  of  the  large 
manufacturers  of  piping  materials.  The  bend  shown  in  Fig. 
65  is  made  of  three  pieces  of  pipe  as  indicated,  with  flanges 
at  the  points  G.  In  order  to 
prevent  tlie  pipe  from  buckl- 
ing and  to  insure  a  more  per- 
fect bend,  it  is  always  advis- 
able to  allow  a  short  lengtli 
of  pipe  between  reverse 
curves,  as  shown  at  8.  Ex- 
pansion bends  of  this  form 
will  take  care  of  at  least 
twice  as  much  expansion  as 
the  single  U-bend  sliown  in 
Figs.  63  and  64,  as  the  bend- 
ing action  is  distributed  over 
twice  the  length  of  curved 
pipe.  Therefore,  in  estimat- 
ing tlie  amount  of  expansion 
cared  for  by  a  bend  of  this 
type,  the  values  for  S,  as 
given  in  Tables  X  to  XIII, 
inclusive,  should  be  multi- 
plied by  2. 

Formulas  for  Expansion  cared 

for  by  Bends  of  the  Type 

shown  in  Fig-.  65 

In  order  to  apply  Formula 

(20)    to    expansion    bends    of 

the  type  shown  in  Fig.  65,  it 

is    necessary    to    multiply   by  ,  rj.,,,^  ,.,,,,„  ,„,|,iies  to  t  i.cnds  as 

2,    in    which    case    we    have: 


10/ 
where  S,  =  e  x  p  a  n  s  i  o  n  in 
inches,  cared 
for  by  bends; 
/  =  allowable  unit 
fiber  stress  in 
pounds  per 
square  inch; 

R  =  mean  radius  of 
bend  in  inches; 

E  =  modulus  of  elas- 
ticity of  ma- 
terial; 

y  =  outside  diameter 
of    p  i  p  e   -^   2 

.VL'.      I-or  lK.„ds  Of  tU..  form   slM„vn   in  ( see  Table  IX) . 

In    the    preceding    formula 
the  length  of  straight  pipe  at  S  is  not  considered. 

Expansion  cared  for  by  Bends  of  the  Type  shown 
in  Fig-.  66 
Fig.  66  shows  a  "double  offset  expansion  bend."  When  con- 
siderable expansion  is  to  be  cared  for  this  is  the  best  form  of 
bend  to  use.  Where  the  angle  /3  is  not  made  less  than  22 14 
degrees,  bends  of  this  type  will  care  for  at  least  2V2  times  as 
much  expansion  as  the  single  U-bend  illustrated  in  Figs.  63 
and  64,  as  in  this  case  the  bending  action  is  distributed  over 
21/0  times  the  length  of  curved  pipe.  Tlierefore,  in  estimat- 
ing the  amount  of  expansion  cared  for  by  bends  of  this  type, 
the  values  of  S  given  in  Tables  X  to  XIII,  inclusive,  should 
be  multiplied  by  2.5.  In  making  up  bends  of  this  type,  it  is 
always  advisable  to  allow  a  short  length  of  straight  pipe  (at 
least  equivalent  to  the  outside  diameter  of  the  pipe  from 
which  the  bend  is  made)  between  reverse  curves,  as  sliown 
at  8.  It  should  be  understood  that  any  increase  in  the  length 
of  straight  pipe  at  8  (Figs.  65  and  66)  will  add  to  the  flexi- 
bility of  the  bend.     In  order  to  apply  Formula   (20)    to  ex- 


TABLB  XI.     EXPANSION  CARED  FOR  BY  U-BENDS   OP    WROUGHT  IRON  OR  STEEL  PIPE* 
Fiber  Stress  =  15,000  Pounds  per  Square  Inch 


Mean 

Kadius 

of 

Bend 

in 
Inches 

12 

18 

21 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90 

96 

103 

108 

114 

120 

Size 

of  Pipe 

in  Inches 

1 

2 

3^ 

3 

3i 

4 

^ 

5 

6 

8 

10       13 

14    1     15     1 
0.  D.i  0.  D.  1 

Expans 

ion  care 

id  for  b> 

U-bend,  in  Inc 

bes 

1 

0.58 
1.28 
2,28 
3.56 
5.13 
7.00 

0.32 
0.71 
1.26 
1.97 
2.83 
3.86 
5.03 
6.37 
7.35 
9.53 
11.35 
13.30 

0.26 

0.59 
1.04 
1.63 
2.34 
3.18 
4.16 
5.35 
6.50 
7.88 
9.40 
11.00 
13.75 

0.22 
0.48 
0.86 
1.34 
1.93 
2.62 
3.43 
4.33 
5.35 
6.49 
7.73 
9.05 
10.05 
13.00 

0.42 
0.75 
1.17 
1.69 
3.30 
3.00 
3.79 
4.68 
5.68 
6.75 
7.93 
9.30 
10.55 
12.00 

0.38 
0.67 
1.04 
1.50 
3.04 
3.66 
3.37 
4.15 
5.04 
6.00 
7.05 
8.18 
9.40 
10,65 
13,00 

0.34 

0.60 
0.94 
1.35 
1.84 
2.40 
3.03 
3.74 
4.53 
5.40 
6.35 
7.35 
8.45 
9.60 
10.80 
12.15 

0.31 
0.54 
0.84 
1.21 
1.65 
2.17 
2.73 
3.36 
4.08 
4.86 
5.70 
6.63 
7.60 
8.65 
9.73 
10.90 
12.15 

0.26 
0.46 
0.71 
1.03 
1.39 
1.81 
2.29 
2.83 
3.43 
4.08 
4.80 
5.56 
6.38 
7.35 
8.15 
9.18 
10.02 
11.35 

0.35 
0.54 
0.78 
1.07 
1.39 
1.76 
2.17 
2.63 
3,14 
3,68 
4,25 
4,90 
5.58 
6.27 
7.05 
7.85 
8.70 

0.44 
0.63 
0.85 
1.13 
1.41 
1.74 
3.11 
2.50 
2.95 
3.42 
3.93 
4.48 
5.03 
5.65 
6.30 
7.00 

0.53 
0.72 
0.94 
1.19 
1.47 
1.78 
2.14 
2.50 
3.89 
3.31 
3.78 
4.24 
4.76 
5.30 
5.88 

0.61 
0.80 
1.01 
1.25 
1.52 
1.80 
2.12 
2.45 
2.82 
3.20 
3.60 
4.05 
4.50 
5.00 

0.75 
0.95 
1.17 
1.42 
1.69 
1.98 
2.30 

2  64 
3.00 

3  38 
3.80 
4.23 
4.70 

Mai 

hinery 

*  Thi^ 

tnld..    iippl 

viilues   l.y 

L',      I--.ir   l.r 

Fig.    CO, 

multiply    ab 

Figs,    63  and   04.      For  OOdpgree  liends  of 
'ig.   0.">,    multiply  abovo  values  liy  2.     For  1m 


radius,   divido   above 
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I)ansion  bends  of  the  type 
.shown  in  Fig.  6G,  we  must 
multiply  by  2.5,  in  which 
case  we  have: 


5/«' 

=  2.5  X : 

Ey 

12.5  X . 

Ky 


TABLK  XIII.     EXPANSION  CARED  FOR  BY   L'-BBNDB  OP  WKOUOHT  IRON  OR  BTBEI.  PIPS' 

KihiT  .SlrusH        1!0.(KI0  Pounds  per  Sijuare  Inch 


(29)  


Transposing      in      Formula 
(29)  we  get: 


EyS, 


12.5  X  R^ 


R 


S,fi2/ 


^  12.5/ 


(30) 


(31) 


Mean 
Radius 

of 
Bend 

in 
Inches 

12 

18 

24 

30 

36 

42 

48 

54 

60 

6() 

72 

78 

84 

90 

96 
102 
108 
114 
120 

.Size 

of  Pipe 

in  Inchc 

» 

1 

2 

2i 

8     1     -A), 

4 

4J 

5 

0 

,  In  Inc 

'^    '" ;  12  o!d  o'd. 

Expan 

lion  cared  for  by  U-bend 

ICB 

1 

0.77 
1.73 
3.07 
4.80 
6.90 
9.42 

0.42 

0.90 

1.70 

2.05 

3.81 

5.20 

6.78 

8.65 

10.60 

12.80 

15.25 

17.90 

0.35 
0.76 
1.40 
2.19 
3.15 
4.30 
5.60 
7.13 
8.75 
10.06 
12.60 
14.80 
17.15 

0.29 
0.65 
1.16 
1.80 
2.60 
3.53 
4.60 
5.86 
7.20 
8.73 
10.04 
12.20 
14.10 
16.40 

0.57 

1.01 

1.58 

2.27 

8.09 

4.03 

5.14 

6.30 

7.63 

9.10 

10.65 

12.35 

14.35 

16.15 

0.51 
0.90 
1.40 
2.02 
2.74 
3.58 
4.57 
5.60 
6.78 
8.08 
9.50 
11.00 
12.75 
14.35 
16.20 

0.46 
0.81 
1.26 

1.H2 

2.47 

3.22 

4.10 

5.05 

6.10 

7.27 

8.50 

9.88 

11.48 

12.90 

14.00 

16.35 

0.41 

0.73 

1.13 

1.04 

2.22 

2.90 

3.70 

4.53 

5.50 

6.53 

7.68 

8.88 

10.30 

11.60 

13.10 

14.70 

16.40 

0.34 

0.61 

0.96 

1.37 

1.87 

2.44 

8.10 

3.81 

4.60 

5.50 

6.45 

7.47 

8.70 

9.75 

11.00 

12.35 

13.75 

15  25 

0.47 
0.73 
1.05 
1.43 
1.87 
2.88 
2.93 
8.54 
4.28 
4.95 
5.74 
6.65 
7.50 
8.56 
9.50 
10.55 
11.70 

0.69 

0.85 
1.15 
1.50 
1.91 
2.34 
2.84 
8.38 
3.97 
4.60 
5.35 
6.00 
6.80 
7.60 
8.50 
9.40 

0.71 
0.97 
1.27 
1.61 
1.98 
2.40 
2.85 
3.81 
3.88 
4.50 
5.07 
5.72 
6  40 
7.15 
7.90 

0.83, 

1.08     1.00 
1.37'  1.29 
1.68     1.58 
2.04     1.91 
2.42    2.27 
2.84    2.67 
3.30    3.09 
3.83  1  8.00 
4.30    4.03 
4.87    4.56 
5.45    5.10 
6  08    5.70 
6.73    6.30 

Machinery 
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■iidx   of   »ni]«- 
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n   sl)o 
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For  bendH 

of  lU**  fi,rm  Ml 

multiiil} 

aliove   values   by 

-',j- 

where  5,  =  expansion  in 
inches  cared  for  by  expansion 
bends  of  the  type  shown  in 
Fig.  66;  /,  R,  E  and  y  are 
the  same  as  in  the  previous 
case. 

In  the  preceding  formula, 
the  length  of  straight  pipe  at 
<s'  (Fig.  66)  is  not  con- 
sidered, and  it  is  further  as- 
sumed that  angle  /3  is  not  made  less  than  221^  degrees  when 
making  up  the  bend  in  the  pipe  shop. 

Expansion  cared  for  by  a  Six-inch  Bend  in  Actual  Service 

A  study  of  Fig.  67  will  give  the  reader  some  idea  of  the 
amount  of  expansion  that  can  be  taken  care  of  by  a  flexible 
pipe  bend  when  properly  made  and  installed.  This  expansion 
bend  was  made  up  of  two  right-angle  or  square  bends,  curved 
to  a  mean  radius  of  45  inches;  and  one  U-bend  curved  to  a 
mean  radius  of  48  Inches,  that  is  approximately  eight  times 
the  diameter  of  the  pipe  from  which  the  bend  was  made. 
A  length  of  straight  pipe,  4  feet  9  inches  long,  was  allowed 
between  the  curved  portions  of  the  bend,  as  shown  at  S.  mak- 
ing the  center-to-center  dimension  of  the  bend  12  feet  6  inches, 
as  shown  at  B.  These  expansion  bends  were  made  by  the  M. 
W.  Kellogg  Co.,  of  Jersey  City,  N.  J.,  and  installed  in  a 
steam  main  in  the  yards  of  the  Delaw^are,  Lackawanna  & 
Western  R.  R.  at  Hoboken,  N.  J.  The  bend  was  carefully 
measured  after  erection,  when  cold,  and  again  after  steam 
at  150  pounds  gage  pressure  was  turned  into  the  6-inch 
main.      The    full    lines    show    the    position    and    dimensions 


TABLK  XII.     EXPANSION  CARED  FOB  BY  U-BBNDS  OF  WROUGHT  IRON  OR  STEEL  PIPE* 
Fiber  Stress  ^  18,000  Pounds  per  Square  Inch 


Mean 

Radius 

of 

Bend 

Inches 

Size  of  Pipe 

in  Inches 

1 

1 

2 

.. 

3 

3i 

4 

4J 

5 

6 

8     j    10    1    12 

14        15 
0.  D.  0.  D 

Expani 

ion  cared  for  b) 

U-bend,  in  Inches                                                           1 

12 
W 
21 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 
90 
96 
102 
108 
114 
120 

0.68 
1.52 
2.73 
4.26 
6.09 
8.35 

0.38 

0.84 

1.50 

2.34 

3.38 

4.60 

6.00 

7.60 

9.40 

11.35 

13.50 

15.85 

0.31 

0.70 

1.24 

1.94 

2.80 

3.80 

4.96 

6.28 

7.75 

9.38 

11.25 

13.10 

15.20 

0.26 

0.57 

1.02 

1.60 

2.30 

3.12 

4.08 

5.17 

6.38 

7.73 

9.20 

10.80 

12.50 

14.35 

0.50 

0.90 

1.40 

2.01 

2.74 

3.57 

4.50 

5.58 

6.75 

8.05 

9.45 

10.10 

12.55 

14.30 

0.45 
0.79 
1.24 
1.79 
2.43 
3.17 
4.00 
4.97 
6.00 
7.16 
8.40 
9.75 
11.15 
12.70 
14.35 

0.40 

0.72 

1  17 

1.61 

2.19 

2.86 

3.61 

4.47 

5.40 

6.45 

7.56 

8.68 

10.00 

11.42 

12.95 

14.50 

0.36 

0.64 

1.00 

1.45 

1  97 

2.57 

3.25 

4.00 

4.86 

5.80 

6.80 

7.90 

9.00 

10.30 

11.60 

13.00 

14.50 

0.30 
0.54 

0  85 
1.21 

1  65 
2.16 
2.73 
3.37 
4.08 
4.8? 
5.70 
6.63 
7.60 
8.65 
9.78 

10.95 
12.20 
13.50 

0  42 
0.65 
0.94 
1.27 
1.66 
2.10 
2.59 
3.14 
3.75 
4.38 
5.08 
5.83 
6.65 
7.50 
8.40 
9.35 
10.35 

0.52 
0.75 
1.02 
1.33 
1.68 
2.08 
2.50 
3.00 
3.50 
4.08 
4.68 
5.33 
6.00 
6.75 
7.50 
8.32 

0.63 
0.86 
1.12 
1.42 
1.75 
2.12 
2.65 
2.96 
3.42 
3.94 
4.50 
5.08 
5.68 

6.:i3 

7.00 

0.73 
0.95 
1.21 
1.49 
1.80 
2.15 
2.50 
2.92 
3.35 
3.82 
4.32 
4.83 
5.34 
6.00 



'6! 89' 
1.13 
1.40 
1.69 
2.01 
2.K6 
2.74 
3.14 
3.58 
4.08 
4.53 
5.05 
5  60 

1 

Mac 

binrrii 

Fig.    00, 


^  tMl.b.  apidics 
■  J.  For  bends 
multiply   above 


of   the   form 
values  by   -' 


shonn    in    Fig.   G.>.    luiiltipl.v  alx 


of  the  bend  taken  after  erection,  and  the  dotted  lines 
show  the  position  of  the  bend  when  caring  for  the  expansion. 
The  expansion  of  the  6-inch  steam  main  caused  the  bend  to 
close  up,  or  deflect  about  18  inches,  without  causing 
leakage  at  any  of  the  pipe  joints  or  without  unduly 
straining  the  connections.  Although  the  flanged  joints  A  re- 
ceived most  of  the  strain,  due  to  the  severe  bending  action  at 
these  points,  the  joints,  upon  careful  inspection,  showed  no 
signs  of  weakness  or  failure.  The  steam  main  in  which  this 
bend  was  installed  was  equipped  throughout  with  what  is 
known  as  the  "Kellogg  improved  Van  Stone  joint"  with 
rolled  steel  flanges.  When  designing  the  bend,  the  long  length 
of  straight  pipe  was  allowed  at  8  (Fig.  67)  in  order  to  make 
the  bend  more  flexible.  On  a  bend  of  this  type  any  increase 
in  the  length  S  adds  greatly  to  the  flexibility  of  the  bend 
when  caring  for  expansion  or  contraction.  As  far  as  the 
writer  knows,  no  attempt  was  made  to  ascertain  the  unit  fiber 
stress  /  due  to  the  contraction  of  the  bend,  but  from  all  in- 
dications the  bend  was  not  unduly  strained  at  any  time.  As 
this  bend  has  been  in  use  for  a  number  of  years  without  giv- 
ing trouble  of  any  kind,  it 
may  be  safely  used  as  a  guide 
in  determining  the  dimen- 
sions and  proportions  of  ex- 
pansion bends  for  similar 
service.  Expansion  bends 
should  never  be  curved  to  a 
radius  of  less  than  six  times 
the  diameter  of  the  pipe  from 
which  the  bend  is  made,  and 
when  greater  flexibility  is  de- 
sired the  radius  of  the  bend 
should  be  increased  as  much 
as  the  conditions  will  allow. 

Erecting-  Expansion  Bends 
If  one-half  the  calculated 
amount  of  expansion  in  a 
steam  main  is  allowed  for 
when  cutting  the  pipe  to 
length,  as  montioned  in  a  pre- 
ceding installment  of  this 
article,  the  steam  fitter,  when 
erecting  the  piping  system, 
should  stretch  or  spring  the 
expansion  bends  sufficiently 
to  make  up  the  connections 
in  the  main  without  the 
use  of  filler  pieces,  or  "Dutch- 
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nii'ii."  as  they  ar<'  called.  Alter  strain  is  tui'iicd  Into  tlic  main, 
the  expansion  removes  tlio  cold  strain  put  on  tlie  bend 
by  the  steam  fltt(U-  and  in  tliis  way  tlie  bend  Is  strained 
only  lialf  as  inueh  as  it  would  bo  if  no  allowance  wore  made 
in  the  length  of  the  main  wlien  euttin^  Hie  pipes.  In  all  cases 
where  one-half  the  expansion  is  allowed  for  in  the  length  of 
the  main,  the  expansion  bends  shown  in  the  illustrations 
Figs.  63  to  66,  inclusive,  will  care  for  twice  as  much  ex- 
pansion as  calculated  by  aid  of  the  formulas  and  tables  pre- 
sented in  this  article,  or  what  amounts  to  the  same  thing,  an 
expansion  bend  should  be  designed  to  take  care  of  only  halt 
the  calculated  amount  of  expansion,  as  half  has  already  been 
allowed  for  in  the  length  of  the  main. 
*     •     * 

CAUSE  OF  "ALLIGATOR  SKIN"  EFFECT  ON 
DRAWN   SHEET   METAL 

The  peculiar  mottled  effect  on  the  drawn  sheet  metal  cup 
shown  in  the  accompanying  illustration  is  known  in  the  sheet 
metal  industry  as  "alligator  skin."  This  marking  is  notice- 
able only   when   the  metal   is   drawn   or   stretched   to   a  con- 


Illustration    showing    "Alligator   Skin"   Effect   on   a   Cup   drawn 
from   Strip  Steel  that   has   a   "Skin   Hard"   Surface 

siderable  extent,  as  In  the  formation  of  a  deep  cup.     There 
have  been  many  reasons  given  for  this  effect. 

In  producing  cold-rolled  strip  steel,  the  material  is  an- 
nealed previous  to  the  last  rolling  operation,  so  as  to  elimin- 
ate brittleness  as  much  as  possible.  The  last  rolling  opera- 
tion serves  to  brighten  the  metal  and  bring  it  to  the  correct 
thickness.  For  some  work,  however,  it  is  necessary  to  secure 
a  grade  of  sheet  metal  known  as  "skin  hard."  This  cold- 
rolled  strip  steel  has  a  comparatively  hard  surface,  and 
when  the  skin  is  not  too  deep  produces  bright  and  nicely 
finished  cold-drawn  work.  However,  it  is  much  more  difficult 
to  work  than  the  softer  grades  of  steel,  and  is  used  only  when 
a  hardened  surface  on  the  material  is  desired.  It  is  when 
"skin  hard"  strip  metal  is  being  drawn  up  that  the  "alli- 
gator skin"  effect  is  produced.  If  the  metal,  after  anneal- 
ing, is  reduced  too  much  in  thickness  in  the  final  rolling 
operation,  a  hard  surface  is  formed  on  the  exterior  which 
is  much  tougher  than  the  interior.  Then  when  the  metal,  in 
being  worked  up  to  the  desired  shape,  is  drawn  to  a  con- 
siderable extent,  the  interior  or  center  portion  of  the  cup 
draws  much  more  than  the  outer  surface;  hence  the  outer 
surface,  or  hard  skin,  pulls  apart,  as  it  will  not  stretch  any- 
where nearly  as  much  as  the  inside.  This  leaves  a  peculiar 
looking  surface  slightly  depressed  in  those  portions  where 
the  skin  has  broken  away.  In  this  particular  cup  which 
was  drawn  up  from  0.037  inch  sheet  steel  to  a  depth  of  l^^ 
inch  and  a  diameter  of  3  5/16  inches,  the  partings  of  the 
skin  vary  from  1/16  to  3/32  inch  in  width  in  those  portions 
where  the  metal  has  broken  away  to  the  greatest  extent.  It 
will  be  noticed  in  looking  closely  at  this  illustration  that 
the  markings  are  much  finer  at  certain  points  than  others. 
This,  no  doubt,  was  due  to  imperfect  alignment  of  the  die  and 


liuiiih,  which  caused  the  metal  to  be  drawn  more  on  one 
si(l(;  Mian  on  the  other;  conseciuently,  the  markings  vary 
around  the  bottom  of  the  cup. 

It  might  be  mentioned  hero  that  this  "alligator  skin"  ef- 
fect very  seldom  appears  on  soft  sheet  steel  but  is  (|uite 
often  present  on  "skin  hard"  steel.  Manufacturers  often 
lind  that  this  "skin  hard"  metal  comes  mixed  uj)  with  soft 
stock,  indicating  that  the  rolling  mill  is  at  fault  in  allowing 
too  much  reduction  in  the  final  rolling  operation.  There  is 
no  possible  way  of  eliminating  this  defect  in  the  metal  after  it 
starts  to  appear.  Of  course  "skin  hard"  metal  can  be  drawn 
without  producing  this  "alligator  skin"  effect  if  it  is  not  re- 
duced too  much  in  thickness  nor  stretched  to  a  considerable 
extent,  but  it  cannot  be  removed  by  stamping  or  redrawing 
if  it  has  once  appeared.  D.  T.  H. 

*     *     * 

INTERNAL   MILLING   ON   DIFFERENTIAL 
GEAR  CASES 

For  finishing  the  four  inside  faces  of  a  differential  gear  hous- 
ing, the  New  Process  Gear  Corporation  of  Syracuse,  N.  Y., 
uses  the  device  shown  on  the  drill  press  spindle  in  the  illus- 
tration. The  casting  for  the  housing  is  first  put  through  the 
different  lathe  operations,  and  then  comes  to  the  drill  press 
for  the  finishing  of  the  four  internal  panels  that  act  as  side 
supports  for  the  bevel  pinions  of  the  differential  mechanism. 
The  housing  is  held  in  the  jig  shown  on  the  table  of  the  drill 
press,  and  the  milling  fixture  is  held  in  the  spindle  of  the 
drill  press.  The  milling  fixture  is  held  and  driven  by  arbor 
A,  about  which  is  the  square  framework  B  which  supports  the 
four  milling  cutters  C.  These  milling  cutters  are  mounted  on 
short  shafts  extending  through  the  faces  of  frame  B.  On  the 
inner  ends  of  these  four  shafts  are  bevel  pinions,  in  turn 
driven  by  a  central  bevel  gear  on  the  lower  end  of  spindle  A. 
The  outer  ends  of  the  shafts  or  studs  do  not  extend  beyond 
the  cutter  faces.  When  the  spindle  is  lowered  so  that  the 
cutters  enter  the  differential  housing  casting  D,  the  corners 


Fixture  for  Internal  Milling   on   a  Differential   Gear-case 

of  the  frame  B  are  engaged  by  brackets  E  and  prevent  the 
frame  from  turning.  Continued  down  feeding  permits  the  re- 
volving cutters  to  finish  the  four  faces.  The  amount  of  metal 
to  be  removed  is  about  1/32  inch  from  each  face,  and  the 
principal  work  that  has  to  be  done  is  the  sizing  and  finishing 
of  the  four  faces.  This  method  of  milling  takes  care  of  what 
would  otherwise  be  a  troublesome  job.  C.  L.  L. 


In  the  industries  today,  the  one  fundamental  demand  is  for 
cooperation-  There  are  men  of  rare  technical  knowledge,  ripe 
experience  and  sterling  honesty  who  have  been  total  failures 
because  they  were  always  in  a  turmoil.  They  threw  sand  in 
the  wheels  of  progress.  Tact  is  the  lubricant  without  which 
no  efficient  transmission  of  cooperative  energy  can  be 
achieved. — /.  M.  Eaton  in  the  Journal  of  the  Worcester  Poly- 
technic Institute. 
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TOOLS  AND  METHODS  IN  USE  AT  THE  FRANKFORD  ARSENAL 

BY  DOUGLAS  T.  HAMILTON  f 


Fig.  1.     Priminir  and  waterproofing  0.30-Cali1)er  Cartridge  Cases 

IN  the  March  number  of  MAtiiiNEUY  tlie  development  of 
0.30-caliber  cartridge  cases  from  the  sheet  to  the  finished 
shell  was  described.  The  operations  taken  up  were 
blanking,  cupping,  drawing  and  trimming.  The  heading  of 
these  cases  has  been  described  in  a  previous  article  (see  the 
April,  1911,  number  of  MACiUNEiiY),  so  it  will  be  unnecessary 
to  go  into  this  subject  here.  The  method  of  priming  0.30- 
calibcr  cartridge  cases  in  the  Frankford  Arsenal  is  different 
from  that  described  in  the  article  mentioned,  so  we  will  start 
from  the  priming  of  the  cartridge,  or  in  other  words,  placing 
the  detonating  cap  in  the  head  of  the  cartridge  case. 
Priming'— Inserting'  the  Detonating'  Cap 
The  head  of  the  cartridge  case,  v.hcn  being  formed  in  the 
heading  machine,  is  provided  with  a  pocket,  which  is  made  by 
a  teat  on  the  end  of  the  heading  hunter.  This  pocket  is  ap- 
proximately the  same  size — slightly  smaller — than  the  di- 
ameter  of   the   primer,   and    the   inserting   of   the   primer    in 


•  For  Information  previously  piilillslied  on  cnrtridRc  nmking  see  ".Making 
Spitzer  BuUets"  In  Macuinkrv  for  April.  1914.  and  other  articles  there 
referred  to. 

+  Associate  Editor  of  Machinery. 
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this  pocket  is  called  priming.  It  Is  accompliBht'd  In  the  ma- 
chine shown  in  Fig.  1.  The  primers  are  located,  fifty  or  more 
at  a  time,  on  the  dial  A  by  the  operator,  and  the  shells  are  lo- 
cated on  the  dial  U  as  Illustrated.  Both  the  dials  are  rotated, 
dial  A  being  driven  at  a  constant  speed,  while  dial  B  Is  in- 
dexed by  means  of  a  ratchet  dial  in  the  usual  manner.  Over 
dial  A  is  a  spring  that  constantly  vibrates,  due  to  the  friction 
of  the  dial  rotating  under  it,  so  that  the  primers  are  agitated 
and  gradually  pass  into  a  narrow  channel,  one  at  a  time.  As 
the  shell  reaches  the  priming  point,  a  primer  is  carried  out  by 
a  linger,  held  in  line  with  the  pocket  in  the  shell,  and  then  a 
punch  operated  from  a  cam-shaft  forces  the  primer  into  the 
pocket.  At  the  same  time  that  the  primer  Is  being  inserted  the 
cam  on  shaft  C  operates  plunger  D,  which  through  a  ful- 
crumed  lever  actuates  a  padded  punch  F  that  holds  the  shells 
down  while  the  primer  is  being  inserted.  After  the  primer 
is  inserted,  a  finger  knocks  the  shell  from  the  dial  down  the 


Fig.    3. 


A  Machine  uaed  for  making  the  Springs  used  in 
Cartridge    Clips 


Fig.    2. 


Inserting    the    Powder    and    Bullets    and    srimplng 
loading    0.30-Caliber    Cartridges 


chute  F.     From  this  chute  it  is  deposited  in  a  dial  G  which 
is  also  of  the  ratchet  type. 

The  dial  G  is  used  as  a  medium  for  holding  the  she'.ls 
while  the  mouth  and  primer  end  is  being  lacquered  or  water- 
proofed. The  lacquer  is  held  in  tanks  H  and  /.  one  tank 
supplying  lacquer  to  a  swab  that  enters  Into  the  mouth  of  the 
shell,  whereas  the  other  supplies  lacquer  to  the  swab  that 
lacquers  the  primer  and  head  of  the  shell.  These  swabs, 
of  course,  arc  operated  in  opposite  directions,  one  going  into 
the  mouth  of  the  shell  and  the  other  coming  up  against  the 
head.  Then  as  the  dial  indexes  around,  a  ribbon  J  rotated  on 
pulleys  passes  across  the  head  of  the  shell  and  wipes  the 
surplus  lacquer  from  the  head.  The  shell  then  drops  out  of 
the  dial  and  is  deposited  in  a  box  under  the  machine.  The 
lacquer  used  for  waterproofing  the  mouth  and  head  of  the 
shell  is  composed  of  shellac  cut  with  alcohol  and  resin.  The 
cartridge  case  is  waterproofed  so  that  it  cannot  become  non- 
explosive  if  it  should  be  dropped  into  water.  The  shellac  that 
is  applied   is  distributed  around   the  rim  of   the  primer  and 


760 


MACIIINF.KY 


May,  1914 


II9IIII 


Fig.    4.     Evolution   of   the    Caitiidg-o   Clip   tliat   is   used   for   holding   Fivo  0.30-CaUber   Cartridges 


provides  a  protective  coating.  The  lacquer  deposited  in  tlic 
mouth  of  the  shell  after  the  nickel  jacket  bullet  has  been  in- 
serted serves  the  same  purpose. 

Loading- 
After  the  primers  have  been  inserted  in  the  cartridge 
cases,  they  are  ready  for  loading.  This  consists  in  inserting 
the  correct  charge  of  powder  and  the  bullet  in  the  case,  and 
then  crimping  the  bullet  into  place.  The  cases  are  held  in 
the  box  A,  Fig.  2,  from  which  they  are  removed  by  the  oper- 
ator and  placed  on  a  dial  of  the  plain  type.  This  dial  carries 
the  shells  to  the  ratchet  dial  B,  which,  in  turn,  is  indexed  and 
presents  the  shells  mouth  up  to  the  various  loading  con- 
tainers and  punches.  The  first  action  on  the  shell  is  to  set  it 
down  properly.  This  is  accomplished  by  a  spring  punch. 
Then  the  proper  powder  charge  is  Inserted.  The  powder  is 
held  in  the  funnel-shaped  container  G  and  is  removed  from  it 
by  a  slide  operated  by  a  crank  motion.  This  slide  comprises 
a  small  container  that  carries  the  correct  charge  of  powder 
and  deposits  it  in  the  shell  in  which  it  is  packed  by  means  of 
a  punch.  Then  as  the  shell  indexes  around  to  the  next 
position,  a  second  charge  of  powder  is  inserted. 

At  the  time  that  the  operator  is  placing  shells  on  the  plain 
dial,  he  Is  also  placing  nickel  jacketed  bullets  in  the  dial  D 
with  the  points  up.  This  dial  is  also  of  the  ratchet  type  and 
after  the  powder  has  been  put  into  the  shell  it  is  transferred 
from  dial  S  to  a  position  under  dial  D.  Then  a  punch  oper- 
ated from  a  cam-shaft  under  the  machine  comes  down  on 
top  of  the  bullet  and  inserts  it  in  the  shell.  As  the  shell  in- 
dexes to  the  next  position,  a  crimping  device  turns  in  the  top 
edge,  holding  the  bullet  in  position.  It  is  then  ejected  from 
the  machine  loaded. 

Making-  Cartridge  Clips 
The  device  for  quickly  inserting  cartridges  in  the  maga- 
zine of  a  0.30-caliber  rifle  consists  of  a  clip  which  holds  five 
cartridges  sufficiently  tight  to  prevent  them  from  falling  out. 
As  soon  as  the  clip  is  placed  over  the  breech  and  the  top 
cartridt,'*'  jn-cssed,  they  are  ejected  and  pass  into  the  maga- 


zine.  The  clips  are  thrown  away  after  they  have  been 
emptied,  so  it  is  absolutely  necessary  that  they  be  made  very 
cheaply  and  at  the  same  time  in  such  a  manner  that  they 
will  not  fail  to  perform  their  function.  The  main  body  of 
the  clip  is  made  from  a  sheet  of  brass  stock  about  0.021  inch 
thick  by  2  7/16  inclies  wide.  The  sequence  of  operations 
necessary  to  complete  this  clip  is  illustrated  from  A  to  O  in 
Fig.  4,  and  the  machine  for  making  the  body  of  the  clip  is 
shown  in  Figs.  5  and  6. 

Referring  now  to  Fig.  5,  wliicli  shows  a  front  view  of  the 
press,  the  strip  stock  is  held  on  a  roll  located  at  the  right- 
hand  end  of  the  machine.  The  stock  is  fed  into  the  machine 
by  the  ordinary  type  of  feeding  rolls,  and  the  first  operation 
is  to  cut  out  a  blank  as  illustrated  at  A  in  Fig.  4.  This  is 
accomplished  by  the  punch  and  die  B,  see  Fig.  6.  The  blank 
is  then  ejected  from  the  die  and  carried  on  to  the  next  punch 
and  die  D  and  E  by  means  of  a  transfer  slide  C  similar  to 
that  employed  in  a  multiple  plunger  press,  that  receives  its 
motion  from  a  crank  mechanism  at  the  left-hand  end  of  the 
machine.  The  next  operation,  performed  by  the  punch  D  and 
die  E,  is  to  form  two  ribs  in  the  center  of  the  blank,  and 
turn  up  the  two  edges  as  shown  at  B  in  Fig.  4.  The  formed 
blank  is  then  ejected  and  tlie  transfer  arrangement  carries  it 
on  to  the  next  operation,  where  punch  and  die  F  and  G  crimp 
the  two  outer  edges  into  the  condition  shown  at  C.  The 
edges  of  the  blank  are  flattened  down  and  at  the  same  time 
turned  up  a  distance  about  3/64  inch  above  the  top  surface 
of  the  blank.  The  blank  is  then  ejected  from  the  die  and  is 
carried  forward  over  die  H.  As  punch  I  descends  it  forces 
the  blank  out  of  the  transfer  fingers  and  into  the  die  H. 
This  operation  forms  four  projections  which  are  shown  at  D 
in  Fig.  4  that  act  as  retainers  for  the  spring  to  be  inserted  in 
later.  The  next  punch  and  die  J  and  K  draw  up  the  sides  of 
the  clip  into  box  shape  as  shown  at  E.  Then  as  the  blank 
is  passed  on  to  the  last  punch  and  die  L  and  M  it  is  slightly 
curved  and  is  ejected  from  the  machine  by  a  crank 
mechanism  N,  Fig.  5,  which  actuates  the  last  die.  This 
sequence   of  operations   is   carried   on  entirely  automatically, 
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Fig.    6.      The    Cartridge    Clip    Machine 
completes  the  Body  of  the  Clip  in 


Special    Machine    that 
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Fig.    6.     A   Close   View    of   the   Dies   and   Punches    used   In    the 
Cartridge  Clip  Machine  shown  in  Fig.   5 
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Fig.  7,     Assembling  the  Spring  in  the  Cartridge  Clip 

and,  in  fact,  the  machine  will  run  without  any  attention  what- 
ever until  the  roll  has  been  exhausted.  The  operator  then 
starts  up  the  machine  and  the  sequence  of  operations  con- 
tinues. 

Making:  the  Spring-  for  the  CartridK-e  Clip 

In  order  to  hold  the  cartridge  in  place  in  the  clip,  a  curved 
flat  spring  /•',  Fig.  4,  is  used.  This  spring,  which  is  made 
from  a  sheet  of  half  hard  brass  stock  0..510  inch  wide  by 
0.010  inch  thick,  is  blanked  out  and  bent  to  shape  in  the 
press  shown  in  Fig.  3.  The  stock  is  held  on  a  roll  A  shown  to 
the  left  of  the  machine,  and  is  drawn  in  by  a  pair  of  ordinary 
feeding  rolls  B  operated  by  a  ratchet  mechanism  receiving 
power  from  the  crankshaft  of  the  machine.  The  first  oper- 
ation is  to  cut  off  a  strip  to  the  required  length,  form  the 
ends  and  pierce  the  three  holes.  This  blank,  by  means  of  a 
carrier,  is  then  transferred  to  the  punch  and  die  C.  Here 
the  blank  is  bent  up  into  a  curved  shape  and  the  spring 
prongs  at  each  end  are  formed,  after  which  it  is  ejected. 
These  prongs  are  used  in  assembling  the  clips  for  holding  the 
spring  in  place;  they  catch  on  a  projection  formed  in  the 
base  of  the  clip.  This  machine  is  also  entirely  automatic  in 
its  operation,  and  when  it  is  started  will  run  until  the  roll  of 
stock  has  been  exhausted. 

Assembling-  the  Spring-  in  the  Cartrida-e  Clip 

The  assembling  of  the  springs  in  the  cartridge  clip  is  ac- 
complished in  the  small  bench  machine  shown  in  Fig.  7.  The 
operator  places  the  clip  in  a  nest,  then  inserts  the  spring  in 
a  slide  which  carries  it  forward  and  inserts  it  in  the  clip. 
The  spring  is  held  on  this  slide  and  is  pushed  into  the  clip 
automatically  by  the  prongs  which  fit  into  the  raised  catches 
in  the  clip.  The  clip  is  carried  forward  into  the  assembling 
position  by  another  slide,  which  works  beside  the  spring  in- 
serting plunger,  and  operates  a  carrier  D. 

In  order  to  show  the  working  mechanism  of  this  machine, 
the  top  lid  or  plate  that  covers  the  mechanism  has  been  re- 
moved, and  is  shown  to  the  right  of  the  illustration.  The 
clip  is  inserted  through  the  hole  A,  and  the  spring  in  the 
hole  B.  When  the  operator  pulls  the  handle  C,  the  slide 
advances  carrying  the  spring  and  assembles  it  in  the  clip. 
After  assembling,  the  clip   is  ejected   from   the  machine   and 


Inspecting    and    weighing    0.30-Caliber    Cartridges 

drops  into  a  box  placed  beneath  it.     The  assembled  clip  ap- 
pears at  G  in  Fig.  4. 

Gag-ing-,  Weighing  and  Inspecting  Loaded  Cartridges 
Before  locating  the  cartridges  in  the  clip,  they  are  in- 
spected, gaged  and  weighed.  These  three  operations  are  all 
accomplished  in  one  machine,  which  is  shown  in  Fig.  8.  The 
dies  held  in  the  dial  A  in  which  the  cartridges  are  placed  by 
the  operator  act  as  a  gage  for  the  body  of  the  cartridge; 
that  is,  the  contour  of  the  holes  in  these  dies  is  similar  to  the 
chamber  of  the  rifle.  As  the  dial  passes  around,  the  cart- 
ridges are  carried  beneath  an  electrically  operated  plunger 
which  inspects  them  to  see  that  each  one  has  a  primer  in  it. 
Should  a  cartridge  be  encountered  that  has  no  primer,  this 
punch  drops  down  into  the  pocket  and  breaks  the  electric  cir- 
cuit, which  causes  a  bell  to  ring,  thus  notifying  the  operator 
that  a  cartridge  with  no  primer  has  passed.  When  the 
primer  is  located  upside  down,  the  same  action  takes  place. 

The  weighing  of  the  cartridge  is  accomplished  in  a  unique 
and  interesting  manner.  As  the  dial  .1  passes  around,  the 
cartridge  is  lifted  up  and  caught  by  the  ejector  B.  This  trans- 
fers the  cartridges  to  the  scoops  C  which  are  carried  on  the 
weighing  dial  D.  The  weighing  is  done  by  balances  E  in 
which  the  cartridges  are  deposited  by  the  scoops  C.  The 
bullet  comes  up  to  a  stop  in  these  balances  and  a  wire  hook 
attached  to  the  balance  catches  on  the  wire  F  when  the  cart- 
ridge carries  the  correct  charge  of  powder  and  dumps  the 
cartridge  into  the  box  G.  When  the  charge  of  powder  in  the 
cartridge  is  light  the  hook  on  the  weighing  balance  K  rides 
up  over  wire  F.  but  as  the  dial  passes  around  still  further 
the  hook  catches  on  a  wire  located  higher  than  wire  F,  and 
dumps  the  cartridge  into  the  light  charge  box.  It  is  there- 
fore evident  that  cartridges  which  are  light  in  weight  pass 
the  first  box,  but  cannot  go  completely  around,  as  they  are 
ejected  by  the  second  wire,  thus  making  certain  of  dumping 
the  weighing  balance  and  throwing  the  cartridge  out  This 
mechanism  successfully  eliminates  all  light  charge  cartridges, 
and  keeps  them  uniform  in  shooting  quality. 
Inserting  Cartridges  In  the  Clips 
The  machine  used  for  inserting  the  cartridges  in  the  clips 
is  shown  in  PMgs.  9  and  10.     .\  dial  .1.  which  accommodates 
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live  liirlridKcs  in  n  row,  ciirrics  the  I'lirlrldKcs  aroiiiul  lo 
wluTi'  the  flip  is  Insortod  over  tlu-iii.  This  dial  is  rotated 
by  nu-ans  of  a  crank  motion,  pawl  and  ratchet  In  the  ordin- 
ary manner,  the  ratchet  dial  being  located  beneath  the  dial 
carrying  the  cartridges.  The  assembled  clips  are  placed  in 
the  proper  position  in  the  magazine  /}  by  an  operator;  two 
operators  arc  engaged  in  keeping  tlio  cartridge  dial  full.  The 
clip  is  carried  out  from  tlie  bottom  of  the  magazine  by  means 
of  a  carrier  operated  by  an  eccentric  shaft,  and  is  located 
over  the  five  cartridges  in  the  dial  .1.  The  "latch"  C  which 
is  sliown  thrown  back  in  the  illustration  runs  under  a  roller 
held  in  bellcrank  D  and  seats  the  clip  properly  on  the  heads 
of  the  cartridges.  The  dial  then  indexes  to  the  next  position, 
where  a  bending  tool  comes  into  action  and  bends  down  the 
prong  projections  on  the  ends  of  the  spring  in  the  clip,  thus 
preventing  tlie  cartridges  from  dropping  out.  As  the  dial  then 
indexes  around  to  the  next  position,  the  cartridges  that  have 
been  inserted  in  the  clips  are  picked  up  out  of  the  dial  by 
means  of  a  swinging  transferring  arm  that  drops  them  in  a 
box.  65,000  of  these  cartridges  are  inserted  In  tlie  clips  per 
day  of  eight  hours.  Fig.  10  shows  a  closer  view  of  the  ma- 
chine illustrated  in  Fig.  9,  and  gives  a  better  view  of  its 
construction  and  operation.  Here  it  will  be  seen  that  the 
ejecting  or  work-removing  fixture  is  composed  of  two  pieces 
of  sheet  steel,  spring  tempered,  which  grip  the  clip  by  the 
lower  surface. 

*     *     « 

FROM   THE  CELLAR   UP* 

When  a  small  boy,  not  yet  in  my  "teens,"  I  sought  and  ob- 
tained employment  in  an  old  Connecticut  "hame"  factory.  I 
had  visions  of  wealth  that  I  would  gain  from  my  industry, 
and  entered  the  employ  of  an  old-time  contractor,  who, 
among  other  things,  did  the  polishing  of  the  metal  work  on 
hames.  He  used  wooden  wheels  covered  with  leather  and 
coated  with  glue  and  emery.  A  large  part  of  my  work  was 
to  "wash"  or  soak  off  the  glue  and  emery  from  the  worn 
wheels  preparatory  to  re-coating. 

I  wish  it  were  possible  to  show  a  photograph  of  the  place 
and  the  facilities — a  low,  dark  cellar,  among  rats  and  mice, 
where  never  a  ray  of  sunlight  entered.  A  small  leak  in 
the  old  waterwheel  flume  furnished  the  water  supply.  I  had 
to  hold  the  wheels  and  turn  them  gradually  so  that  the  coat- 
ing of  glue  and  emery  might  soak  away.  It  was  a  tedious  and 
ambition-killing  process  for  a  boy — holding  one  wheel  at  a 
time  and  slowly  turning  it  to  bring  all  parts  of  the  circum- 
ference under  the  stream. 

I  can  recall  how  injured  my  feelings  were  when  I  believed 
I  was  competent  to  perform  tlie  skillful  mechanical  work  up 
in  the  shop  above,  and  how  I  planned  various  protests,  the 
language  of  whicli  I  readjusted  from  hour  to  hour,  that  it 
might  be  convincing  when  the  auspicious  moment  for  its  ut- 
terance should  arrive. 

At  last  the  injustice  of  my  treatment  became  so  great  in  my 
mind,  and  the  foolishness  and  wastefulness  of  sucli  labor  so 
plain  to  me,  that  the  invention  of  a  machine  for  doing  the 
soaking  automatically  kept  rising  uppermost  in  my  brain, 
until  I  forgot  my  eloquent  protest  and  fell  to  studying  out 
the  great  invention.  I  forgot  all  about  the  fact  that  I  was 
slowly  turning  in  my  hands  the  wheel  that  was  soaking.  I 
forgot  all  about  the  darkness  and  loneliness  of  my  workshop 
in  the  mental  visions  of  the  macliine  that  was  to  wash  a 
dozen  or  more  wheels  in  the  time  that  I  was  washing  one, 
and  was  to  do  this  while  I  was  employed  at  more  useful  and 
more  interesting  work  above. 

At  last,  when  my  vision  was  complete,  full  of  hope  and 
visions  of  progress,  I  summoned  up  my  courage  to  explain  it 
all  to  my  employer.  Alas!  I  did  not  know  that  I  was  then 
to  learn  my  first  lesson  in  opposition  to  progress.  My  em- 
ployer laughed  and  several  others  with  him.  The  impossi- 
bility of  washing  a  dozen  wheels  at  once  and  without  labor 
was  too  clear  to  them  to  admit  a  doubt.  Little  did  I  realize 
then  that  this  opposition  was  only  tlie  beginning  of  what  my 
life  should  encounter  in  the  introduction  of  new  designs  and 
processes.      Little    did    I    then    understand    that   all    progress 
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Worcester,    Mass.,    by    Charles    H.    Norton. 


must  be  niadr  in  the  face  of  oiiposilion  frniii  those  wlio,  it 
would  be  natural  to  suppose,  would  be  most  interested  in  it. 

I  then  also  learned  my  first  lesson  in  false  economicB.  I 
was  informed  that  if  such  a  machine  could  be  made  to  work, 
I  would  bo  out  of  a  job.  I  replied  that  I  could  be  employed 
at  some  of  the  more  interesting  work  in  the  shop.  1  was 
informed  that  there  would  then  be  no  work  for  someone 
else.  They  were  too  much  for  me  then,  but  I  could  not  get 
over  the  belief  that,  witli  the  washing  machine  in  operation, 
I  could  bo  more  profitable  and  my  work  more  interesting. 
I  was  crestfallen.  My  invention  was  turned  down  by  my  em- 
ployer. I  was  laughed  at.  I  stole  away  quietly  and  waded 
in  the  pool  under  the  waterwheel  that  was  then  still  for  the 
noon  hour. 

Time  and  change  have  wrought  their  wonders  since  then. 
The  old  "hame  shop"  is  gone.  A  fire  destroyed  it  years  after, 
and  the  place  where  I  worked,  alone  in  the  darkness,  is  now 
uncovered  to  the  sunlight  and  the  wild  flowers  bloom  there. 
Fifty  years  have  passed  since  then,  and  my  washing  machine 
has  become  a  reality.  Today  there  are  many  of  these  ma- 
chines in  use,  and  no  boys  are  washing  bufiing  wheels  by 
hand. 

In  view  of  this,  the  facts  I  would  impress  upon  young  men 
are:  First:  That  while  the  first  struggles  determine  it 
afar  off,  final  success  in  life  comes  not  at  the  beginning  of 
life,  when  one  is  young,  but  only  after  years  of  hard,  patient 
work.  Second:  To  succeed  as  a  leader  and  creator  of  use- 
ful things,  that  help  the  world  to  a  higher  and  better  life, 
whether  it  be  the  designing  and  invention  of  machinery, 
methods,  ideas  or  changes  in  any  form,  one  must  always  en- 
counter the  opposition  of  both  liigh  and  low,  the  educated  and 
the  ignorant.  Third:  The  greatest  reward  comes  by  the 
way  of  one's  own  inner  consciousness  of  having  accom- 
plished sometliing  to  help  the  very  world  that  has  opposed 
him.  For  it  is  true  that  few  men  who  really  create  the 
ideas  and  improvements  that  make  tlie  world  better,  receive 
frank  recognition  from  those  that  their  efforts  have  helped 
most. 


LOAD  CAPACITY  OF  BALL  BEARINGS 

In  a  lecture  recently  delivered  before  the  Institution  of 
Automobile  Engineers  (Great  Britain),  Prof.  John  Goodman, 
of  Leeds  University,  dealt  with  the  design  of  ball  bear- 
ings. The  lecturer  has  given  the  subject  considerable  atten- 
tion for  the  past  fifteen  years,  during  which  time  he  has 
conducted  many  experiments  on  this  type  of  bearings.  One 
result  of  his  investigations  has  led  to  the  establishment  of 
the  following  formula  which  gives  the  maximum  working  load 
in  pounds  to  be  allowed  for  any  given  ball  bearing: 

Kmcr 

ND  +  Cd 
where 

m  =  the  number  of  balls  in  the  bearing; 

d  =  the  diameter  of  the  balls  in  inches; 

AT  =  revolutions  per  minute; 

D  =  diameter  of  ball  race,  taken  from  the  point  of  contact 
of  the  ball  with  the  outer  race  (for  a  tlirust  bearing 
D  =  the  diameter  taken  from  the  centers  of  the  balls). 

The  constants  C  and  E  are  as  follows: 

For  thrust  bearings: 

G  K 

Flat  races 200        500,000 

Hollow  races 200     1,000,000  when  the  radius  of  the 

race  is  about  twice  that 
of   the  ball; 
1,250,000  when  the  radius  of  the 
race  is  about  9/16  that 
of  the  ball. 
For  journal  bearings: 

C  K 

Flat  races 2000     1,000,000 

Hollow  races 2000     2,000,000  when  the  radius  of  the 

race  is  about  twice  that 
of  the  ball; 
2,500,003  when  the  radius  of  the 
race  is  about  9/16  that 
of  the  ball. 
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CHUCKS  FOR  VARIOUS  PURPOSES  AND  PRINCIPLES  OK  DESIGN 
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THE  chuck  shown  in  Fig.  8  is  a  simple  rotary  chuclc  for 
use  in  tlie  lathe.  Soft  Swedisli  iron  should  be  used  in 
its  construction,  and  if  well  made  it  will  hold  strongly 
enough  for  grinding,  light  drilling,  boring  and  facing  on 
such  work  as  master  plate  blanks  or  sub-press  dies.  If  pro- 
vided with  tapped  lioles  in  the  face,  it  becomes  what  might 
be  called  a  semi-magnetic  faceplate  which  is  very  convenient 
for  any  work  that  must  be  indicated  for  location.  The  piece 
to  be  machined  is  held  on  the  chuck  by  the  magnetism  and 
tapped  with  a  soft  hammer  until  located,  after  which  clamp- 
ing straps  are  applied  so  that  severe  machining  operations 
can  be  performed.  The  general  shape  of  the  magnetic  circuit 
in  this  chuck  is  similar  to  that  of  the  one  in  Fig.  5,  though, 
of  course,  this  chuck  is  cylindrical  while  the  one  in  Fig.  5 
is  rectangular;  but  the  single  coil  and  enclosing  iron  carry 
out  the  same  idea.  The  hub,  base  and  core  are  one  piece, 
while  the  cover  A  comprises  the  outside  magnetic  circuit, 
both  poles,  the  gap  and  filler.  The  cover  A  is  pressed  onto 
the  shoulder  of  the  base  at  B,  and  held  in  position  by  the 
screw  C,  which  must  bring  the  center  pole  piece  and  the  end 
of  the  core  into  close  contact  at  the  same  time  that  the  rim 
of  the  cover  completely  engages  the  shoulder  at  B.  The  gap 
line  is  shown  square,  and  the  anchor  spots  E  are  milled  into 
the  edges  of  both  pole  pieces  to  retain  the  filler  alloy.  It 
will  be  noticed  that  the  polar  gap  is  wider  at  F  than  it  Is  on 
the  active  face  of  the  chuck;  this  is  to  increase  the  magnetic 
resistance  of  the  gap,  and  prevent  the  magnetic  current  re- 
turning across  the  inner  side  of  the  gap  as  far  as  possible. 
This  widening  of  the  gap  on  the  unused  side  of  the  poles 
is  good  practice  with  any  chuck,  and  will  materially  increase 
the  holding  power  of  the  chucktng  surface. 

The  coil  for  this  chuck  is  not  form  wound.  Being  adapted 
for  attachment  to  the  lathe  spindle,  it  is  a  simple  matter  to 
wind  the  coil  directly  onto  the  paper  insulating  sleeve  G  on 
the  core  //.  The  paper  washer  /  prevents  the  wire  in  the  coil 
from  coming  in  contact  with  the  base  of  the  chuck;  and  the 
fiber  washer  J,  which  must  be  glued  to  sleeve  O,  holds  the 
winding  in  place  until  the  cover  is  attached.  As  a  rotary 
chuck  must  revolve,  it  is  impossible  to  attach  it  to  the  elec- 
tric supply  in  as  simple  a  manner  as  could  be  used  for  any 
kind  of  a  stationary  chuck.  Some  kind  of  moving  contact 
must  be  provided,  and  nothing  could  be  much  simpler  nor 
more  efficient  than  the  brushes  and  collecting  rings  shown 
in  the  illustration.  The  piece  K  is  a  fiber  bushing  bored  to 
press  snugly  onto  the  hub  of  the  chuck,  and  shouldered  at 
each  end  to  accommodate  the  two  brass  rings  L  and  M.  At 
diametrically  opposite  sides  of  the  bushing  K  are  milled  the 
channels  O  and  P,  through  which  the  ends  of  the  coil  wires 
are  brought  for  attachment  to  their  respective  rings.  The 
fiber  bushings  Q  and  R  are  provided  to  insulate  the  wires 
where  they  pass  through  the  base  of  the  chuck.  The  service 
wires  are  attached  under  the  heads  of  the  binding  screws  S 
and  T,  and  current  enters  the  coil  through  the  brass  brush 
U,  the  ring  M  and  the  wire  through  bushing  Q.  It  leaves  by 
the  wire  through  the  bushing  R,  the  ring  L  and  the  brush  V, 
after  passing  through  the  coil.  The  fiber  base  IV  may  be  of 
very  different  shape,  and  can  be  attached  to  the  bed  or  the 
headstock  of  the  lathe,  depending  upon  which  Is  most  con- 
venient. 

Winding-  a  Rotary  Mag-netic  Chuck 

To  wind  this  chuck,  it  is  necessary  to  remove  the  cover 
and  have  the  insulating  washers  and  sleeve  in  place  with  the 
glue  dry.  A  short  piece  of  single  strand  lamp  cord  is 
soldered  into  a  hole  through  the  ring  M  and  passed  through 
the  bushing  Q.  The  other  end  of  the  lamp  cord  Is  then  firmly 
soldered  to  the  end  of  the  magnet  wire  of  which  the  coll  will 
be  made.  The  reason  for  using  the  lamp  cord  is  to  provide 
a  strong  lead  to  the  inside  wire  of  the  coil,  as  a  slight  slipping 
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Of  the  ring  would  probably  break  the  frail  magnet  wire,  which 
would  make  it  necessary  to  entirely  unwind  the  coil  for  re- 
pairs. For  the  same  reason  the  lamp  cord  should  be  left  as 
loose  as  possible,  as  a  little  slack  may  be  necessary  later  on 
If  the  cord  should  become  disconnected  from  the  ring  The 
soldered  connection  between  the  magnet  wire  and  the  cord 
should  be  taped  to  insulate  It  from  the  rest  of  the  wire  and 
the  lamp  cord  should  have  at  least  one  turn  about  the  core  to 
prevent  any  outside  pull  from  bringing  a  strain  directly  upon 
the  end  of  the  magnet  wire. 

Magnet  wire  is  always  sold  on  a  wooden  spool,  and  this 
greatly  facilitates  the  winding  of  coils  In  the  lathe.  A  piece 
of  half-inch  rod  should  be  fastened  in  a  horizontal  position, 
so  that  the  wire  spool  can  revolve  freely  upon  it.  After  tap- 
ing the  junction  of  the  lamp  cord  and  magnet  wire,  the  first 
few  turns  of  the  wire  should  be  wound  while  turning  the 
lathe  by  hand,  so  that  the  wire  will  bind  the  core  and  not 
slip  when  the  speed  is  increased.  The  lathe  can  now  be 
started  by  power,  and  the  operator  should  feed  the  wire  to 
the  core  as  evenly  as  possible,  in  the  same  way  that  an  old 
fashioned  sewing  machine  bobbin  is  wound.  It  is  far  from 
necessary  to  lay  each  layer  of  wire  exactly  even,  but  It  must 
be  borne  in  mind  that  it  is  very  advantageous  to  have  as 
much  wire  as  possible  in  the  available  space.  For  this  reason, 
the  coil  should  be  revolved  with  considerable  speed,  and  care 
should  be  used  to  prevent  too  much  crossing  of  the  succes- 
sive convolutions.  The  winding  should  be  continued  until 
the  wire  is  even  with  the  opening  in  the  bushing  R,  after 
which  it  is  cut  and  passed  through  the  bushing  to  be  soldered 
into  a  slot  in  the  edge  of  the  ring  L.  No  lamp  cord  is  used 
on  this  terminal,  as  a  break  could  easily  be  found  and 
remedied  without  unwinding,  and  one  turn  of  wire  from  the 
coil  is  sufficient  to  repair  any  break.  After  all  connections 
are  made,  the  coil  should  be  wound  with  a  layer  of  friction 
tape  to  prevent  unevenness  in  the  winding,  and  to  keep  cen- 
trifugal force  from  causing  the  wire  to  touch  the  Inside  of 
the  cover  and  short-circuit  the  coil  when  the  chuck  is 
running. 

If  the  chuck  shown  in  Fig.  8  is  wound  for  service  on  a 
voltage  as  low  as  twenty  or  lower,  it  is  possible  to  simplify 
the  construction  to  some  extent  by  using  the  frame  of  the 
chuck  and  lathe  as  one  of  the  electric  terminals.  Instead  of 
using  the  ring  M  and  brush  V,  the  inside  coil-end  is  simply 
fastened  under  a  screw  head  anywhere  on  the  iron  part  of  the 
chuck,  and  the  service  wire  that  would  be  attached  at  bind- 
ing screw  T  can  be  fastened  under  any  screw  head  on  the 
lathe.  This  arrangement  brings  the  latho  and  chuck  into 
the  electric  circuit,  and  for  this  reason  would  be  extremely 
dangerous  on  the  higher  voltages;  but  as  a  severe  shock  is 
impossible  on  twenty  volts,  it  is  here  permissible  and  a  real 
economy.  The  brushes  and  rings  should  always  be  kept 
clean,  and  especially  free  from  chips  or  soldering  acid,  as 
either  will  be  apt  to  short-circuit  the  chuck.  A  guard  or 
shield  of  some  kind  protecting  the  rings  and  brushes  is  de- 
sirable if  the  voltage  is  high,  as  even  110  volts  Is  unpleasant 
to  handle  with  perspiring  hands.  It  Is  a  good  idea  to  paint 
the  exposed  electrical  connections  with  asphaltum,  as  a  meas- 
ure of  insulation,  but  of  course,  this  cannot  be  applied  to  the 
rings  and  under  sides  of  the  brushes. 

Mag-netlc  Lathe  Chuck  for  Severe  Service 
For  lathe  work  of  a  kind  requiring  fairly  severe  machin- 
ing, it  is  possible  to  secure  excellent  results  by  the  use  of  a 
chuck  like  that  shown  in  Fig.  9.  This  differs  from  all  the 
previous  chucks  in  that  it  is  strictly  multipolar,  having  six 
independent  cores  and  coils  of  alternate  polarity,  each  at- 
tached to  Its  own  individual  pole  piece.  A  chuck  of  this 
description  has  many  advantages  over  one  provided  with  any 
form  of  bipolar  magnet,  but  is  so  much  more  expensive  to 
make  that  it  would  be  extravagant  to  use  it  on  any  work  that 
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could  be  liaiulhd  on  tlic  chciiiKT  and  less  coiuijlicalrd  I'orins 
previously  doscribcd.  Kor  iimslcr  platr  and  line  dio  work, 
such  us  Is  coiuiiionly  done  on  the  bench  lathe  laicpUite,  tills 
fluR'k  Is  Ideal.  It  will  hold  very  strongly,  and  will  give  abso- 
lutely aecurate  results  because  there  is  no  (Ustorllon  duo  to 
clamping,  as  is  invariably  the  case  to  some  extent  with  the 
ordinary  faceplate.  Needless  to  say,  it  will  save  an  enorm- 
ous amount  of  time  in  setting  up  and  locating. 

If  one  considered  the  expense  of  making  this  chuck  en- 
tirely of  Swedish  iron  too  great,  the  base  A  and  enclosing 
frame  B  could  be  made  of  gray  iron  to  good  advantage,  but 
in  any  case  it  is  necessary  to  machine  every  part  all  over 
and  very  accurately.  The  cores  C  and  the  pole  pieces  D 
should  be  made  of  Swedish  iron,  and  as  they  are  by  far  the 


Fig.    8.     A   Semi-magnetic    Chuck   for    Use    on   the    Lathe 

most  important  part  of  the  magnetic  circuits,  the  gray  iron 
base  will  have  but  slight  influence  upon  the  holding  power. 
The  center  piece  £  is  a  brass  bushing  provided  with  a  tapered 
hole  to  hold  a  center  pin  for  master  plate  work.  It  is  threaded 
into  the  polar  face  of  the  chuck  so  that  the  tapers  can  be 
driven  in  or  out  without  danger  of  dislodging  the  bushing. 
The  cores  C  are  firmly  pressed  into  the  holes  in  the  base  of 
the  chuck,  and  it  is  very  essential  that  these  holes  should 
be  carefully  indexed  and  bored,  to  insure  a  nice  running  poise 
for  the  finished  chuck.  The  pole  pieces  D  should  all  be 
made  exactly  alike,  special  care  being  taken  to  have  the  screw- 
hole  very  accurately  located.  As  the  filler  alloy  is  quite  a 
factor  in  the  strength  of  the  polar  face  of  this  chuck,  anchor 
spots  similar  to  those  illustrated  at  E  in  Fig.  8  should  be 
milled  into  the  edges  of  both  the  pole  pieces  and  the  enclos- 
ing frame.  To  apply  the  filler  to  this  chuck,  it  is  necessary 
to  completely  assemble  the  iron  parts,  locating  the  pole 
pieces  with  reference  to  the  frame  and  each  other  as  care- 
fully as  possible.  The  whole  chuck  can  now  be  laid  on  its 
polar  face  while  the  molten  alloy  is  poured  in  from  the  back 
through  the  threaded  hole  F.  This  binds  the  seven  pieces 
of  iron  composing  the  cover  together,  so  that  the  pole  piece 
screws  now  hold  the  frame  in  place  as  well. 

The  coils  for  this  chuck  may  be  form  wound,  or  they 
might  be  wound  on  separate  wooden  or  paper  spools,  but  in 
any  case  the  finished  coils  must  weigh  the  same.  In  con- 
necting them  up  it  is  important  for  the  electric  current  to 
pass  around  each  in  alternate  directions,  as  shown  in  the 
illustration.  In  a  multipolar  magnet  there  are  a  number  of 
separate  magnetic  circuits,  and  to  secure  the  best  results 
adjacent  poles  should  always  have  alternate  polarity.  If  a 
piece  of  work  were  laid  across  a  gap  between  two  poles  of  like 
polarity,  it  would  be  repelled  instead  of  attracted;  but  if  it 
also  covered  part  of  even  one  pole  of  opposite  polarity,  the 
attraction  would  become  intense  from  all  three.  For  this 
reason  it  is  wise  to  make  small  sized  pole  pieces,  so  that  very 
small  work  will  be  able  to  cover  part  at  least  of  several  of 
them.  This  is  one  of  the  excellencies  of  this  chuck;  it  has  a 
gap  of  intricate  shape,  but  not  of  undue  length  for  each  pole 
piece,  and  it  is  possible  for  a  small  piece  of  work  at  the 
center  to  cover  part  of  all  six  of  the  pole  pieces.  A  mag- 
netic circuit  is  also  established  if  work  is  laid  across  the  gap 
between  the  frame  B  and  any  of  the  poles;  this  is  a  valuable 


IVature,  as  it  nuikcs  the  wliole  face  of  the  chuck  active;.  Its 
rtorlh  would  bo  appreciated  by  anyone  who  lind.s  it  necessary 
to  counterpoise  a  faceplate  job  on  this  chuck.  What  was 
said  about  the  rings,  brushes  and  terminal  connections  of  the 
chuck  in  Fig.  8  applies  equally  to  this  case,  as  tliey  are  identi- 
cal for  any  rotary  chuck.  The  bushings  G  and  //  in  Fig.  9 
serve  the  Same  purpose  that  those  shown  at  Q  and  Jt  do 
for  llu^  chuck  in  Fig.  8,  and  as  all  of  the  coils  in  Fig.  9  are 
connected  in  series,  there  arc  but  the  same  two  terminals, 
though  there  are  six  coils. 

Fig.  10  represents  a  multipolar  chuck  somewhat  similar 
to  that  in  Fig.  9,  but  made  for  use  on  the  planer  or  milling 
machine.  It  is  considerably  easier  to  make  than  the  chuck 
illustrated  in  Fig.  9,  because  it  is  not  necessary  to  poise  it. 
Gray  iron  can  be  used  entirely  in  its  construction,  or  the 
cores  and  pole  pieces  may  be  composed  of  Swedish  iron  to 
some  advantage  if  exceptional  holding  power  is  desired. 
If  made  of  gray  iron  only  ten  pieces  are  necessary,  while 
if  Swedish  iron  is  used  for  the  cores  and  pole  pieces,  it  will 
take  eighteen  pieces  of  iron  all  told.  This  chuck  differs 
from  the  one  in  Fig.  9  in  that  the  frame  A  of  the  top 
plate  extends  between  each  pole  piece,  so  that  each  pole  is 
separated  from  its  neighbor  by  two  thicknesses  of  filler  and 
a  section  of  the  frame.  This  adds  something  to  the  magnetic 
resistance  of  the  gaps,  and  as  the  frame  is  active  to  work  that 
is  in  contact  with  any  one  of  the  poles  and  to  thin  pieces 
that  cover  any  number  of  poles,  there  is  some  advantage  in 
this  construction. 

A  chuck  of  this  kind  is  particularly  adapted  for  general 
tool  work  w^hen  large  and  small  pieces  of  various  shapes  are 
to  be  held.  It  will  hold  extremely  thin  pieces  better  than 
any  other  kind  of  magnet  would,  and  the  active  surface  of  the 
chuck  face  is  so  well  distributed  that  work  can  be  held  upon 
any  part  of  it.  This  chuck  will  stand  the  roughest  kind  of 
use,  and  being  entirely  iron  bound,  neither  water  nor  oil  will 
harm  it  if  well  made.  It  can  be  made  in  various  shapes  and 
sizes  to  accommodate  special  work,  and  though  it  is  more 
expensive  than  some  of  the  simpler  shapes,  it  will  also  hold 
some  forms  of  work  for  operations  that  would  be  impossible 
with  a  cheaper  kind  of  magnet.  Form  wound  coils  can  be 
used  on  this  chuck,  and  they  should  be  connected  in  series 
in  such  a  way  that  alternate  polarity  will  result  in  each  suc- 
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Fig.    9.     Multipolar   Magnetic    Cliuck   for   Heavy   Lathe   Work 

ccssive  pole.  In  attaching  the  coil  terminals  to  the  leading- 
in  lamp  cord,  great  care  must  be  exercised  to  have  both  con- 
nections well  taped  for  insulation;  and  to  prevent  accidental 
pulls  on  the  cord  from  breaking  the  magnet  wire,  a  knot 
should  be  tied  in  the  cord  large  enough  to  prevent  its  being 
pulled  through  the  bushing.  Care  in  this  particular  will 
prevent  frequent  trouble  from  broken  connections  inside  the 
chuck.  This  applies  to  any  of  the  chucks  described,  as 
well  as  the  one  shown  in  Fig.  10. 

Making-  Form-wound  Coils 
For  winding  the  coils  of  any  of  these  chucks,  except  the 
ones  shown  in  Figs.  8  and  9,  some  kind  of  form  is  necessary, 
and  Fig.  11  shows  one  made  of  wood  that  is  quite  satis- 
factory. It  is  about  the  right  shape  for  the  coils  of  the 
chuck  in  Fig.  6,  but  of  course  could  as  well  be  made  any 
other  shape.      To  use  this  form,  place  it  between  the  centers 
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of  tlic  lathe  and  arrange  a  .small  dog  or  a  -stud  on  the  face- 
plate to  drive  it.  Support  the  spool  of  supply  wire  in  front 
of  the  lathe,  as  when  winding  the  coil  for  the  chuck  in  Fig. 
8.  Insert  three  or  four  inches  of  the  magnet  wire  under 
guide  A  at  B,  and  wind  several  turns  of  it  about  the  form, 
by  hand,  to  prevent  slipping.  The  winding  can  now  be  con- 
tinued by  power  until  the  coil  Is  brought  to  size.  After 
stopping  the  lathe,  and  before  cutting  the  wire,  the  coil 
should  be  wound  with  friction  tape  on  both  sides,  so  that 
it  will  retain  its  shape  after  being  removed  from  the  form. 
The  slots  in  the  form  and  guides  permit  this  to  be  done  very 
readily,  after  which  the  wire  is  cut  and  the  form  removed 
from  the  lathe.  The  pins  C,  D,  E  and  /•'  are  now  withdrawn 
from  the  guides  A  and  G,  and  the  coil  can  be  pressed  off  the 
form   with   the  guides.     The    form   being   tapered   somewhat, 


Fig.   10.     Multipolar  Chuck  for  Use  on  the  Planer  or 
Milling:   Machine 

allows  this  to  be  accomplished  quite  easily  without  harming 
the  insulation  of  the  wire.  Tape  should  now  be  applied  to 
the  whole  coil  until  no  wire  is  exposed  except  at  the  terminals, 
which  should  be  left  long  enough  to  make  connecting  an 
easy  matter.  If  all  the  coils  are  always  wound  in  the  same 
way,  the  terminals  will  issue  from  the  coil  In  the  same 
relative  positions.  This  will  facilitate  connecting,  as  the 
direction  in  which  the  coil  is  wound  can  always  be  seen  at 
a  glance  by  the  position  of  the  terminals.  Enameled  wire 
is  to  be  recommended  for  winding  magnetic  chuck  coils,  as 
it  has  many  advantages  over  fabric  insulation. 

Principles  used  in  Designing' 

In  the  foregoing  descriptions  of  magnetic  chucks,  no  men- 
tion was  made  of  the  reasons  for  the  proportions  used,  nor 
■were  any  rules  given  for  establishing  the  size  and  quantity 
of  wire  to  employ.  These  are,  of  course,  matters  of  the 
greatest  importance,  and  while  experiment  will  often  show 
opportunities  for  improvement  in  any  predetermined  wind- 
ing, it  is  an  easy  matter  to  establish  at  least  the  size  of  the 
wire. 

To  secure  maximum  holding  power,  the  cores  for  any 
magnet  should  be  at  least  equal  in  cross-section  to  the  work 
to  be  held.  This  means  that  the  magnetic  circuit  should 
never  be  constricted  to  a  smaller  cross-section  than  the 
maximum  of  that  part  of  the  work  through  which  the  mag- 
netic current  flows  when  in  place  on  the  chuck.  In  case  of  a 
bipolar  chuck  having  cores  on  each  side  of  the  gap,  it  would 
mean  one  half  of  the  cores.  With  a  single  coil  chuck  it  would 
mean  the  total  cross-section  of  the  one  core,  and  in  the  case 
of  a  multipolar  it  would  mean  one  half  as  many  of  the  cores 
as  were  actually  engaged  with  the  work,  though  in  most  cases 
such  chucks  arc  made  for  general  purposes,  and  the  core 
sizes  become  more  a  matter  of  judgment  than  of  rule.  The 
cross-section  of  the  remainder  of  the  magnetic  circuit  should 
exceed  this,  if  weight  or  size  is  not  an  objection,  as  the 
lowest  possible  magnetic  resistance  is  to  be  desired.  Consider- 
able latitude  is  permissible  in  the  shape  of  the  cores  for  any 
magnet.  The  greatest  magnetic  effect  is  obtained  from  the 
wire  nearest  the  core,  and  for  this  reason  a  long  core  which 


would  allow  of  a  great  quantity  of  wire  in  the  first  few 
layers  would  have  this  advantage,  but  as  it  would  have  the 
disadvantage  of  increased  magnetic  resistance  due  to  its 
greater  length,  no  real  gain  would  result.  A  cylindrical  core 
of  a  length  greater  than  six  or  eight  times  its  diameter  will 
leak  magnetism  badly  through  the  air,  and  the  length  can 
be  carried  to  such  extremes  that  practically  all  of  the  current 
will  be  absorbed  in  this  way.  On  the  other  hand,  a  core  could 
be  so  short  that  there  would  not  be  enough  room  for  suf- 
ficient wire  adjacent  to  it  to  magnetize  it  to  any  extent.  Gen- 
erally speaking,  it  is  well  to  make  cylindrical  cores  about 
twice  as  long  as  their  diameters,  and  they  should  be  ener- 
gized by  a  coil  not  larger  than  three  times  the  diameter  of 
the  core.  That  is,  the  winding  must  not  be  thicker  around 
the  core  than  the  core  diameter.  If  a  greater  cross-section 
is  needed  than  can  be  secured  by  a  cylindrical  core  of  correct 
proportions  in  the  space  available,  it  Is  advisable  to  use  an 
oblong  shape  as  in  Figs.  5,  6  and  7,  and  the  windings  should 
not  be  thicker  on  one  side  than  the  smaller  diameter  of  the 
core. 

Weight  of  the  Required  Wire 
When  the  iron  parts  of  the  chuck  are  finished,  and  the 
size  of  the  coils  has  been  determined,  it  becomes  necessary 
to  discover  the  proper  size  of  magnet  wire  to  use  in  the  coils 
to  accommodate  the  voltage  of  the  circuit  upon  which  the 
chuck  will  be  used.  The  weight  of  wire  necessary  to  make 
one  coil  must  first  be  found.  To  do  this,  pick  any  large  size 
wire  from  a  table  of  dimensions  of  copper  wire,  which  can 
be  found  in  almost  any  electrical  or  mechanical  handbook. 
Find  the  diameter  of  the  wire  from  the  table,  and  see  how 
many  times  the  diameter  is  contained  in  the  length  of  the 
core  to  be  wound.  This  will  give  the  number  of  turns  to  one 
layer,  and  the  thickness  of  the  coil  divided  by  the  diameter 
of  the  wire  will  give  the  number  of  layers.  Multiply  the 
number  of  layers  by  the  number  of  turns  in  one  layer  and  wo 
have  the  total  number  of  turns.  Find  the  length  of  one  turn 
of  the  wire  in  the  middle  layer;  this  will  approximate  the 
average  length  of  all  the  turns,  and  the  total  length  of  the 
wire  on  one  coil  can  be  found  by  multiplying  the  average 
length  of  one  turn  by  the  number  of  turns.  Having  arrived 
at  the  total  length  of  the  wire,  its  weight  can  be  found  from 
the  table  under  the  heading  "Weight  and  Length."  The 
actual  weight  of  the  coil  will  be  about  three-fourths  of  that 
found,  as  some  allowance  must  be  made  for  insulation  and  the 
crossing  of  the  wires  in  winding.  The  weight  of  a  coil  of 
given  size  will  be  the  same,  regardless  of  the  size  of  the  wire 
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Fig.    11.     Form   on   which    the   CoiU   for   Eloctromagnotio 
Chucks  are   wound 

used,  so  a  haphazard  choice  of  a  size  for  experiment  is  per- 
missible. Having  the  weight  of  one  coil,  the  weight  of  all 
of  the  wire  on  the  chuck  can  be  found  by  simply  multiplying 
by  the  number  of  coils. 

The  passage  of  an  electric  current  through  a  wire  is  al- 
ways attended  by  some  heat,  and  too  much  current  will  cause 
a  rise  of  temperature  sufficient  to  ruin  the  insulation  of  the 
wire.  For  this  reason,  the  wire  to  be  used  on  any  magnet 
must  be  of  such  size  that  the  quantity  required  for  the  coils 
will  have  sufficient  resistance  to  prevent  the  voltage  used 
from  forcing  more  than  a  safe  amount  of  current  through  it. 
Ohm's  law  states  that  the  current  In  amperes  In  any  circuit 
is  equal  to  the  number  of  volts  acting  on  it  divided  by  its 
resistance  in  ohms.  From  this,  it  is  an  easy  matter  to  find 
the  amount  of  current  that  any  voltage  will  force  through  the 
chuck  coils  after  the  wire  size  Is  established,  so  that  its  re- 
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Bistance  can  l)o  found  I'roin  the  table.  Small  magnet  wiro 
should  carry  from  IfiOO  to  2000  amperes  per  s(iuare  Inch  of 
crossscction  without  undue  heating.  Knowing  the  safe  car- 
rying capacity  of  the  wire  per  unit  of  cross-sectional  area,  the 
weight  of  wire  required  for  the  coils  and  the  voltage  upon 
which  the  chuck  is  to  be  used,  no  further  data  is  required  for 
finding  the  wire  size. 

In  the  "Ohms  per  pound"  column  of  the  wire  table,  find 
such  a  resistance  that,  when  the  voltage  to  be  used  is  divided 
by  it,  the  result  will  give  a  quotient  in  amperes  close  to  the 
safe  carrying  capacity  of  the  wire  which  it  represents.  The 
cross-sectional  area  of  the  wire  is  always  given  in  the  table. 
There  will  be  considerable  difference  between  the  results  ob- 
tained from  wire  sizes  next  to  each  other,  and  it  may  not  be 
possible  to  find  a  size  that  will  be  just  right  for  the  size 
coils  in  hand.  If  this  is  the  case  it  will  generally  be  safe 
to  use  the  next  size  larger,  because  if  the  coils  did  heat  to 

WIRE  TABLE  OF  SIZES  SUITABLE  FOR  MAGNETIC  CHUCKS 


Number 
B.  &S. 
Gage 

Diameter 
Inches 

Area 

Capacity 

in 
Amperes 

Feet  per 
Pound 

Ohms  per 
I'ound 

11 

0.090743 

0.00640706 

9.7  -9.12 

40.11 

0.05054 

13 

0.080808 

0.00512860 

7  8  -9.7 

50.58 

0.08036 

13 

0.071961 

0.00406709 

0.1  -7.6 

63.78 

0.13778 

14 

0.064084 

0.00323544 

4.8  -6.1 

80.43 

0.30318 

15 

0.057068 

0.00255785 

3.8  -4.8 

101.40 

0.32307 

16 

0.050820 

0.00202843 

3.3  -3.8 

127.87 

0.51373 
0.81683 
1.39876 

17 

0.045357 

0.00160865 

2.5  -3.2 

161.24 

18 

0.040303 

0.00127575 

2.0  -2.5 

203.31 

19 

0.035890 

0.00101166 

1.6  -3.0 

256.39 

3.06531 

20 

0.031961 

0.00080224 

1.3  -1.6 

323.32 

3.28437 

21 

0.028463 

0  00063634 

1.0  -1.3 

407.67 

5.22177 

22 

0.035347 

0.00050460 

0.85-1.0 

514.03 

8.30181 

23 

0  022571 

0.00040013 

0.68-0.85 

648.25 

13.20312 

24 

0.020100 

n. 0003 1731 

0.53-0.68 

817.43 

30.99405 

25 

0.017900 

0.00025165 

0.42-0.53 

1030.71 

33.37780 

36 

0.015940 

0.000199'0 

0.33-0.43 

1399.77 

53.07946 

37 

0.014195 

0.00015826 

0.26-0.33 

1638.97 

84.39916 

28 

0.012641 

0.00012550 

0.21-0.26 

3066.71 

134.3005 

29 

0  011257 

0.00009952 

0.17-0.21 

3606.13 

213.3973 

30 

0.010025 

0.00007893 

0.13-0.17 

3386.04 

339.2673 

Machinery 

some  extent,  it  would  be  an  easy  matter  to  add  a  few  extra 
layers  of  wire  to  the  coil,  which  would  bring  the  resistance 
up  to  that  required. 

Method  of  Determining'  Wire  for  a  Given  Voltag-e 
As  an  aid  in  figuring  the  wire  sizes  for  different  voltages 
the  table  above  is  given  for  the  range  of  sizes  most  likely  to 
be  used  in  magnetic  chuck  work;  and  in  addition  to  the  usual 
data,  it  includes  a  "capacity  column"  in  which  the  safe  range 
of  load  for  each  size  wire  is  given.  To  illustrate  the  method 
of  finding  the  wire  size  for  a  given  voltage,  take  for  example 
a  chuck  designed  with  four  coils,  the  cores  of  which  are  to  be 
cylindrical  in  shape,  I14  inch  In  diameter  and  21/2  inches 
long.  Space  should  be  provided  for  a  depth  of  winding  of 
%  inch  and  this  is  to  be  filled  with  wire  of  the  proper  size 
to  accommodate  20  volts.  Referring  to  the  wire  table,  find  a 
wire  of  rather  large  size  whose  diameter  will  be  nearly  evenly 
contained  in  the  depth  of  the  coil  winding  %  inch.  No.  15 
answers  very  well  in  this  case,  as  it  has  a  diameter  of 
0.057068  inch  bare  and  with  the  insulating  enamel  on  would 
come  very  near  to  1/16  inch.  This  is  contained  in  the  wind- 
ing depth  %  inch  twelve  times,  so  it  will  take  twelve  layers 
of  No.  15  wire  to  complete  a  coil,  and  as  1/16  is  contained  in 
the  core  length  2i,^  inches  forty  times,  there  will  be  that 
many  turns  of  wire  in  each  layer.  If  there  are  twelve  layers 
of  forty  turns,  each  coil  with  contain  12  X  40  =  480  turns  in 
all. 

As  there  is  to  be  a  depth  of  wire  on  the  cores  of  %  inch,  a 
turn  of  wire  that  lies  at  half  this  depth  or  %  inch  from  the 
core  will  have  an  average  length.  This  length  can  be  readily 
found  by  multiplying  the  diameter  of  the  turn  in  question, 
which  is  21^  inches,  by  3.1416.  This  gives  a  length  for  one 
turn  of  7.0686  inches,  and  multiplied  by  the  namber  of  turns, 
480,  gives  a  total  length  for  the  No.  15  wire  on  one  coil  of 
3393  inches,  or  practically  283  feet.     Referring  again  to  the 


wire  table.  No.  15  wire  is  found  to  run  101.40  feet  to  the 
pound,  so  dividing  283  feet  by  this  value  gives  approximately 
2.8  pounds  as  the  weight  of  wire  of  any  size  that  one  coil 
will  contain.  As  the  chuck  in  qucHtion  has  four  coils,  the 
total  amount  of  wire  required  will  be  11.2  pounds.  Having 
dotormincd  the  weight  of  the  wire  for  the  entire  chuck,  it  re- 
mains to  find  a  size  of  wire  that  will  have  the  correct  resist- 
ance for  the  voltage.  This  resistance  must  be  such  that  20 
volts  will  have  ju.st  sufficient  pressure  to  force  the  safe  car- 
rying capacity  of  the  wire  through  it.  Taking  as  an  experi- 
ment the  same  No.  15  wire,  0.32307  is  found  in  the  wire  table 
to  be  its  resistance  in  ohms  for  one  pound.  Multiplying  this 
by  11.2  gives  3.6  ohms  as  the  resistance  for  the  entire  chuck. 
To  find  the  current  this  will  allow  to  pass,  it  is  only  neces- 
sary to  divide  the  voltage,  20,  by  the  resistance,  3.6.  The 
result  is  5.5  amperes,  and  as  the  wire  table  gives  the  capacity 
of  No.  15  wire  at  from  3.8  to  4.8  amperes  it  is  plain  that  a 
smaller  wire  will  be  needed  for  this  chuck.  Taking  No.  16  as 
next  choice,  0.51373  is  given  in  the  table  as  its  resistance  for 
one  pound,  or  5.7  ohms  for  11.2  pounds.  Dividing  the  20 
volts  by  this  resistance  gives  3.5  amperes,  which  is  well  within 
the  capacity  3.2-3.8  given  in  the  table  for  No.  16  wire.  There- 
fore this  chuck  will  require  a  winding  of  11.2  pounds  of  No. 
16  wire,  to  operate  at  20  volts. 

If  the  chuck  were  to  be  used  on  any  other  voltage,  proceed 
in  the  same  way  to  find  the  wire  size,  but  it  must  be  under- 
stood that  these  sizes,  as  found,  can  often  be  improved  upon 
by  experiment.  For  instance,  a  chuck  having  oblong  cores  of 
large  size  and  a  heavy  base  in  close  contact  with  some  heavy 
machine  platen  could  stand  a  heavier  load  on  its  wire  than 
a  light  weight  enclosed  chuck  for  use  on  a  lathe.  In  the  first 
case,  the  excess  heat  would  be  rapidly  carried  away  by  the 
heavy  parts,  while  in  the  light  chuck  it  would  simply  accum- 
ulate. Again,  some  chucks  may  be  made  for  very  short 
operations  with  longer  idle  intervals.  In  such  cases,  lighter 
wire  than  called  for  by  the  load  may  be  employed  with 
good  results,  as  insufficient  time  will  be  allowed  for  danger- 
ous heating.  No  rule  can  be  given  for  securing  a  certain 
holding  down  pressure,  as  conditions  vary  considerably  in 
every  case.  A  chuck  that  would  hold  a  6  by  12  by  2  inch 
block  of  iron  with  a  pressure  of  200  pounds  to  the  square 
inch  would  not  hold  a  piece  the  size  of  a  dollar  with  nearly 
that  strength.  It  can  be  said,  however,  that  any  of  the  chucks 
illustrated  should  hold  a  fiat  piece  1  by  %  by  6  inches 
strongly  enough  so  that  a  very  strong  man  could  not  move  it 
with  his  hands. 

It  is  very  unlikely  that  perfect  results  are  ever  secured 
in  winding  coils  for  a  certain  voltage  without  some  experi- 
menting. The  amount  of  current  a  coil  of  a  given  sized  wire 
will  stand  varies  with  different  conditions.  The  shape  and 
size  of  the  coil,  the  weight  and  shape  of  the  core,  the  kind  of 
insulation  used  and  the  opportunity  given  for  air  circulation 
are  some  of  the  factors  in  determining  the  heating  proper- 
ties of  any  chuck.  A  mild  warmth  after  the  chuck  has  been 
in  use  continually  for  an  hour  or  so  is  not  objectionable;  in 
fact,  this  would  indicate  good  results. 

Method  of  Connection  to  Circuit 
For  connecting  the  finished  cliuck  to  the  current  supply, 
ordinary  drop  cord  is  very  satisfactory.  It  should  be  soldered 
to  the  coil  terminals  and  very  carefully  taped  at  the  splice. 
Some  sort  of  switch  must  be  provided,  preferably  one  that 
will  allow  reversing  of  the  current  to  demagnetize  the  chuck 
when  large  work  is  being  held,  as  the  temporary  residual 
magnetism  is  likely  to  be  very  strong  in  a  gray  iron  chuck. 
A  double-pole,  double-throw,  knife  switch  fulfills  these  re- 
quirements nicely;  such  switches  are  easily  obtained  and 
quite  inexpensive.  There  are  six  binding  posts  on  these 
switches,  two  in  the  center  to  which  the  blades  are  attached, 
and  two  at  each  end  into  which  the  blades  engage  when 
thrown  in  either  direction.  The  drop  cord  from  the  chuck 
should  be  attached  to  all  four  of  the  end  poles,  each  separate 
conductor  being  scraped  and  fastened  to  one  binding  post  on 
the  near  end  of  the  switch,  and  then  brought  diagonally 
across  to  the  post  on  the  extreme  opposite  end  and  attached. 
The  service  wires  enter  the  binding  posts  in  the  center  of 
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tlio  switch — the  same  ones  to  which  the  blades  are  pivoted. 
Closing  the  switch  into  cne  pair  of  the  end  posts  allows  cur- 
rent to  flow  through  the  chuck  coils  in  one  direction,  and 
reversing  to  the  other  end  changes  the  current  flow  to  the  op- 
posite direction,  thus  changing  the  polarity  of  each  pole  in  the 
chuck.  This  cannot  be  accomplished  instantaneously,  and 
it  is  plain  that  there  must  be  one  point  in  its  progression  at 
which  there  will  be  no  polarity  and  consequently  no  mag- 
netism. If  the  switch  is  opened  from  the  second  contact  at 
this  precise  instant,  both  the  chuck  and  work  being  held  will 
be  found  to  be  completely  free  from  magnetism.  Of  course  in 
practice  one  could  not  hope  to  perform  this  operation  accur- 
ately enough  to  demagnetize  the  chuck  perfectly  each  time, 
but  a  sufficient  reduction  in  holding  power  for  the  easy  re- 
moval of  work  can  always  be  accomplished. 

Objection  to  magnetic  chucks  for  milling  and  planing  is 
often  raised  by  inexperienced  people,  on  account  of  the  chips 
sticking  to  the  chuck,  work  and  tools.  This  is  largely  falla- 
cious, as  a  moment's  consideration  would  show.  Each  indi- 
vidual chip  in  a  magnetic  current  becomes  a  separate  bar 
magnet,  having  a  polarity  the  same  as  the  main  current.  It 
can  stand  only  lengthwise  with  the  current,  and  is  only  at- 
tractive to  the  ends  of  opposite  polarity  of  its  lengthwise 
standing  neighbors.  For  this  reason,  chips  will  always  be 
found  standing  on  end  on  the  chuck,  work  and  tools,  except 
where  they  cross  a  polar  gap  directly.  In  this  position,  they 
are  less  likely  to  crowd  between  the  cutter  and  the  work  than 
if  lying  free,  and  as  their  actual  attraction  to  the  magnet  is 
very  slight,  it  is  scarcely  a  factor.  When  the  chuck  is  de- 
magnetized, the  chips  can  be  removed  more  easily  than  from 
the  average  clamping  fixture,  as  there  are  no  clamps,  straps,- 
screws  nor  dogs  for  them  to  gather  under;  and  if  cast  iron  is 
being  worked,  the  workman  will  appreciate  the  fact  tliat  the 
dust  is  all  sticking  to. the  cliuck  where  he  can  carefully  re- 
move it  with  an  oily  cloth,  instead  of  filling  the  surround- 
ing atmosphere,  his  nostrils,  lungs  and  clothes.  On  tool 
work  that  must  be  closely  watched,  if  the  cut  is  very  heavy 
the  accumulation  of  chips  on  the  cutter  may  be  somewhat  of 
a  nuisance,  and  it  will  be  necessary  to  remove  them  from 
time  to  time  with  a  bristle  brush.  Again,  wliere  oil  is  used 
in  working  steel,  it  is  often  impossible  to  get  good  results 
without  brushing  off  the  chips  as  they  are  formed.  How- 
ever, it  is  doubtful  if  these  difficulties  are  increased  to  any 
extent  by  the  magnetism,  and  the  fact  that  it  does  not  cure 
them  is  not  a  good  argument  against  the  magnetic  chuck. 

It  is  to  be  regretted  that  an  alternating  current  will  not 
operate  a  magnetic  chuck  satisfactorily,  as  this  requires  a 
special  direct-current  dynamo  to  be  driven  from  the  line- 
sliaft  in  those  factories  equipped  with  alternating-current 
lighting  systems.  It  is  often  the  case,  though,  that  the 
dynamo  can  be  purchased  and  installed  and  the  chuck  built 
at  less  expense  than  would  be  necessary  in  making  one 
clamping  fixture  for  the  work  in  hand.  If  there  are  a  num- 
ber of  chucks  to  be  supplied  with  current,  the  dynamo  ex- 
pense becomes  but  an  item,  and  the  possibility  of  using  a 
much  lower  voltage  than  that  supplied  for  lighting  is  at 
times  a  decided  advantage,  especially  when  rotary  chucks  are 
to  be  used.  The  life  of  a  magnetic  chuck  is  very  long,  as 
there  are  no  working  parts  to  wear  or  become  deranged.  The 
active  face  can  be  refinished  at  times  to  keep  it  true,  and 
beyond  this  nothing  is  needed  except  possibly  a  new  piece  of 
lamp  cord  when  the  old  one  becomes  badly  frayed.  Magnetic 
chucks  are  cheaper  to  design,  build,  operate  and  maintain 
than  most  fixtures  of  any  other  kind;  and  though  it  is  true 
that  they  cannot  be  used  in  a  great  many  cases,  still  there 
are  so  many  kinds  of  work  that  could  be  successfully  held 
by  them  that  they  are  bound  to  become  vastly  more  popular 
as  their  many  merits  are  realized. 
*     *     * 

One  of  the  most  dangerous  common  objects  and  one  fre- 
quently seen  is  a  board  lying  on  the  floor  or  ground  with  nails 
projecting  upward.  Many  serious  accidents  have  resulted 
from  such  obstructions.  Workmen  stepping  on  sharp-pointed 
nails  run  the  risk  of  puncturing  their  feet.  A  wound  caused 
by  dirty,  rusty  nails  may  cause  lockjaw  and  death. 


RAPID   WORK   ON    THE   CLEVELAND 
AUTOMATIC 

The  illustration  shows  a  ga.s  engine  poppet  valve  4  1/4  in- 
ches long  over-all,  having  a  head  diameter  of  1  1/lG  inch, 
which  was  made  on  one  of  the  Cleveland  Automatic  Machine 
Co.'s  7/8-inch  machines,  built  for  the  Fairbanks-Morse  Co.,  of 
Beloit,  Wis.,  at  the  rate  of  24  an  hour,  or  2  1/2  minutes  each. 
The  forming  is  a  separate  operation  from  the  milling  of  the 
stem,  because  two  tools  cannot  work  in  conjunction  with  each 
other  on  this  part. 

The  valve  stem  was  reduced  with  a  single  box-tool  equipped 
with  roller  supports  in  one  cut.  The  size  of  the  stock  Is  1  1/16 
inch  and  the  diameter  of  the  stem  '4  inch.     This  means  that 


the  diameter  of  t\u\  stem  part  is  reduced  13/16  inch  in  one 
cut.  Notwithstanding  this  great  reduction  of  the  diameter  the 
stem  is  parallel  within  0.00025  inch. 

This  job  indicates  that  the  Cleveland  roller-rest  box-tools 
are  of  first-class  design,  because  in  removing  so  much  stock  in 
one  cut  and  reducing  the  stem  to  such  a  small  diameter  it  is 
done  with  such  close  approach  to  exact  parallelism.  To  be 
able  to  produce  machine  parts  so  accurately  and  rapidly  is  in- 
deed a  triumph  for  the  automatic  machine. 
*     *     * 

At  the  last  annual  meeting  of  the  Association  of  German 
Machine  Tool  Manufacturers,  it  was  stated  that  the  reaction 
in  the  general  machine  building  field,  which  manifested 
itself  toward  the  end  of  last  year,  had  also  made  itself  felt  in 
the  machine  tool  business.  The  works  of  the  various  machine 
tool  builders,  however,  continue  to  be  fairly  busy,  although 
in  some  branches  the  business  on  hand  is  not  sufficient. 
This  is  especially  true  of  the  works  where  medium  and  small 
machines  for  general  purposes  are  manufactured,  as  the  de- 
mand for  this  class  of  machinery  has  materially  diminished. 
As  far  as  large  and  special  machine  tools  are  concerned,  the 
position  is  quite  favorable,  although  several  works,  which 
as  a  rule  could  promise  delivery  only  after  several  months, 
are  now  able  to  fill  orders  at  short  notice.  A  point  of  great 
importance  to  the  makers  of  large  and  special  machine  tools 
in  Germany  is  that  the  comprehensive  extension  to  the  works 
of  many  large  concerns,  and  the  extraordinary  demands  for 
the  equipment  required  by  the  railway  shops  during  the  last 
few  years,  have  now  come  to  an  end.  In  the  same  way,  many 
works  manufacturing  arms  have  been  etiuipped  during  the 
last  few  years  and  new  equipment  in  this  line  is  not  re- 
quired at  the  present  time.  Export  business  has  also  suffered 
somewhat,  except  the  export  trade  to  Russia,  where,  owing 
to  the  increased  industrial  activity  which  at  present  mani- 
fests itself  in  that  country,  the  trade  conditions  are  favorable. 

It  was  stated  that  wages  and  salaries  are  on  the  increase 
in  the  machine  building  trades  and  that  the  ever-increasing 
tax  burdens  tend  to  make  the  cost  of  production  greater. 
The  competition  from  America  and  lately  from  England  has 
also  made  itself  felt  in  the  international  market.  The  dis- 
charge of  labor  has,  on  the  whole,  been  avoided  by  the 
German  machine  tool  builders,  but  if  the  trade  conditions  are 
not  altered  within  the  near  future,  it  will  be  necessary  to 
somewhat  reduce  the  number  of  men  in  the  industry.  On  the 
whole,  the  prospects  for  the  present  year  were  considered 
rather  gloomy.  It  will  thus  be  seen  that  the  present  de- 
pression in  the  machine  tool  trade  in  the  United  States  is  by 
no  means  a  local  condition. 
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JIGS   FOR  MACHINING   PISTONS 

BY    I,    VV.  SI'ltlNK" 

The  jiK  shown  in  Fig.  1  is  hscmI  siiccossfully  in  cross-drill- 
Ingr  pistons.  It  possesses  a  few  novel  features  that  may  bo 
of  interest  to  readers  of  Macminkhy  wlio  have  worlc  of  a 
similar  nature  to  perform.  In  tlie  first  place  it  will  be  seen 
that  th(>  piston  is  drilled  from  both  sides  and  not  all  the  way 
through  from  one  side,  which  is  the  common  practice,  especi- 
ally when  the  work  is  done  on  some  style  of  lathe.  It  is 
not  an  easy  matter  to  drill  and  ream  a  true  hole  by  starting 
on  one  side  of  the  piston,  drilling  through  one  boss  and  then 
advancing  the  tool  across  the  opening  between  the  bosses  and 
expecting  the  tool  to  get  a  true  start  in  the  second  boss. 

This  jig  was  made  in  the  following  manner  to  insure  ac- 
curacy. A  block  of  cast  iron  was  milhul  square  and  the  large 
hole  rough-bored  to  within  1/16  inch  of  size.  This  block  was 
then  milled  across  one  end  to  receive  the  stop-bar  A.  After 
fitting  the  stop-bar,  it  was  removed  and  the  seat  for  the 
clamp-bar  B  was  bored  by  using  a  fly-cutter  in  the  milling 
machine.  This  clamp-bar  was  a  piece  of  two-inch  cold-rolled 
stock,  milled  flat  to  form  a  little  more  than  a  half  round. 
During  the  succeeding  boring  and  grinding  operations  the 
clamp-bar  was  held  to  its  seat  by  the  two  screws  C  which  had 
washers  under  their  heads  instead  of  the  springs  shown  in 
the  illustration.  A  piece  of  0.005-inch  stock  was  placed  be- 
tween the  clamp-bar  and  seat  while  boring  and  grinding;  this 
shim  was  taken  out  later  to  allow  for  a  little  clearance.  After 
the  clamp-bar  was  fitted  and  bored,  the  holes  for  the  hard- 
ened bushings  D  were  bored  and  the  bushings  fitted.  These 
bushings  were  long  enough  to  reach  through  the  large  bore 
so  that  they  could  be  ground  flush  with  the  inside  of  the  jig. 

The  jig  was  next  set  up  on  the  table  of  a  Heald  cylinder 
grinder  and  the  holes  in  the  bushings  ground  in  line  and  true 
to  size.  The  jig  was  then  placed  on  one  side  with  the  bush- 
ings in  a  horizontal  plane  and  the  large  hole  finished  to  size 
by  grinding.  To  be  sure  that  the  holes  In  the  bushings 
would  be  perfectly  central  with  the  large  bore,  an  arbor  was 
ground  to  a  snug  fit  for  the  bushings  and  the  large  hole  was 
gaged  from  it,  measuring  from  the  wall  of  the  large  hole  to 
the  arbor  until  both  sides  were  exactly  the  same.     The  hole 
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Tig.    1.     Jig   used    for    cross-drilling    Pistons 

was  then  finished  0.003  inch  larger  than  the  piston  to  be 
worked  on.  Two  slip  bushings  E  were  made  to  fit  tlie  bush- 
ings in  the  jig,  one  for  the  three-lipped  drill  and  the  other 
for  the  reamer.  The  reamer  used  was  0.0015  inch  under  size, 
so  that  the  holes  could  be  finished  with  a  long  hand  reamer 
that  reached  through  both  holes  of  the  piston. 

To  locate  the  piston  in  the  jig  so  that  the  bosses  would  line 
up  with  the  holes  being  drilled,  the  "locater"  shown  at  the 
open  end  of  the  piston  was  made  and  used  in  the  following 
manner.  The  locater  consists  of  the  cross-bar  F,  into  which 
are  fitted  the  knob  G  that  is  used  for  a  handle,  two  flat  bars 
H  with  V-slots  in  the  ends,  and  the  two  pilot  pins  /.     The 

•  Address:      3209    McKinle.v    Boulevard,    Milwaukee,    Wis. 


])il(il  pins  lit  into  holes  ./.  borrd  in  tiii'  face  of  tlic  jig  in 
line  witli  the  bushings.  In  using  this  locater  the  piston  was 
first  put  into  the  jig  and  then  the  locater  was  puslied  in 
until  the  V-slots  came  in  contact  with  the  bosses.  This  put 
the  piston  in  such  a  position  that  the  bosses  were  in  line 
with  the  drill  bushings.  After  locating,  the  piston  was 
gripped  by  the  clamp-bar  by  tight(!ning  the  set-screw  K. 

In  this  case  the  pistons  were  rough-drilled  Ii/-i2  inch  under 
size  before  turning,  so  that  in  this  jig  it  was  only  necessary 
to  use  one  drill  and  reamer.  The  drilling  operations  were 
as  follows:  The  drill  bushing  was  put  in  and  the  drill  run 
through  one  side.  The  bushing  was  then  taken  out,  the  jig 
turned  over,   and  the  bushing  put  in  the  other  side,   after 


Fig.    2.     Jig   used   for    facing   the   Bosses   in   Pistons 

which  the  second  boss  was  drilled.  The  drill  bushing  was 
now  replaced  by  the  reamer  bushing  and  the  hole  reamed; 
the  bushing  was  then  taken  out,  the  jig  turned  over,  the 
bushing  replaced  and  the  second  hole  reamed.  It  may  be 
well  to  mention  that  when  using  this  jig  two  strips  were 
fastened  to  tlie  drill  press  table  forming  a  channel  in  which 
the  jig  could  slide  and  which  would  also  hold  the  jig  in  line 
with  the  machine  spindle. 

Jig  for  Facing-  Bosses  in  Pistons 

Fig.  2  shows  the  jig  and  facing  bar  used  for  facing  the 
bosses  in  the  piston  after  it  leaves  the  cross-drilling  jig.  It 
was  found  advantageous  to  do  this  operation  in  a  separate  jig 
because  it  consisted  of  top  and  bottom  facing  and  also  be- 
cause the  machine  spindle  had  to  be  set  to  a  stop.  This  jig 
proved  to  be  a  very  handy  and  rapid  tool.  The  base  and  the 
adjustable  top  are  provided  with  a  pair  of  jaws  bored  to  the 
proper  size  to  fit  the  piston  to  be  worked  on.  The  springs  on 
the  upright  studs  hold  the  upper  or  clamping  jaw  up  while 
the  work  is  being  put  in  or  taken  out. 

In  operation,  a  piston  is  slipped  between  the  jaws,  the  fac- 
ing bar  run  down  through  the  cross-drilled  holes,  the  cutter 
fitted  into  the  bar,  and  the  top  jaw  set  by  a  half  turn  of  the 
lever  handled  nut.  A  novel  feature  of  the  facing  bar  is  the 
manner  in  which  the  cutter  is  held.  It  will  be  seen  that 
the  cutter  has  a  half  round  notch  in  the  center  of  the  bottom 
edge  that  registers  with  a  steel  ball  L  in  the  center  of  the 
cutter  slot.  A  stiff  spring  holds  the  ball  to  its  seat  in  the 
bar.  The  cutter  is  also  provided  with  two  holes  near  each 
end  that  are  used  for  pulling  it  out  of  the  bar  with  a  stout 
wire  hook.  It  is  double  edged,  so  that  both  bosses  can  be 
faced  without  reversing  it  or  stopping  the  machine.  This 
method  of  holding  the  cutter  would  not  do  in  the  case  of  a 
boring  tool  but  for  a  facing  tool  it  serves  very  well.  Of 
course  the  cutter  must  be  a  nice  fit  in  the  bar.  The  illustra- 
tions are  so  plain  that  a  detailed  description  is  hardly  neces- 
sary except  to  mention  that  when  the  facing  jig  is  used  it 
can  be  clamped  to  the  machine  table,  while  the  cross-drilling 
jig  is  not  clamped,  because  it  is  necessary  to  turn  it  over 
and  over. 
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MACHINING   AUTOMOBILE    WHEEL    HUBS 
ON  BARDONS  &  OLIVER  TURRET  LATHE 

l''iK-  1  .slicnvs  ail  autoiiiobilu  wlu'cl  hub  that  is  luado  from 
a  malleable  casting  and  is  machined  in  a  Bardons  &  Oliver 
turret  lathe  in  the  plant  of  the  Kelsey  Wheel  Co.,  Detroit, 
Mich.  The  method  of  handling  this  work  and  the  sequence  of 
operations  performed  upon   it  are  interesting,  and  no  doubt 


hsT  OPERATION  ;.r\  J>" 


Automobile  Wheel  Hub  made  from  a  Malleable  Iron 
Casting  and  machined  Complete   in  1%   Minutes 

will  be  appreciated  by  mechanics  in  general.  Fig.  2  shows 
the  machine  used,  which  is  a  No.  9  Bardons  &  Oliver  turret 
lathe,  and  gives  a  good  idea  of  the  tool  set-up.  Figs.  3  and 
4  show  diagrams  of  the  tool  equipment  used  for  performing 
the  first  and  second  series  of  operations. 

The  first  series  of  operations  is  shown  in  the  plan  view- 
Fig.  3.  The  casting  A  is  held  in  a  three-jaw-ed  chuck  B.  First 
tool  No.  1  equipped  with  two  cutters  rough-faces  the  flange, 
while  the  inner  and  outer  surfaces  of  the  cylindrical  part  are 
rough-bored  and  turned  by  the  combination  turning  and  bor- 
ing tool  No.  2.  This  tool  has,  in  addition  to  a  regular  bar,  a 
bracket  or  tool-holder  projecting  above  the  work  and  carrying 
cutters  that  operate  on  the  top  or  outer  surface  of  the  work. 
Tools  Nos.  3  and  4  come  into  action  next,  tool  No.  3  finishing 
the  surfaces  roughed  out  by  tool  No.  2,  and  tool  No.  4  finish- 
facing  the  flange  and  end  of  the  hub.  The  detailed  side  view 
of  tool  No.  3,  which  is  practically  the  same  as  No.  2,  shows 
the  arrangement  of  the  cutters  C  and  D.  One  of  the  cutters 
turns  the  cylindrical  surface  of  the  body  of  the  hub  and  the 
other  bevels  the  end  of  the  hub.  The  hole  in  the  hub  is  next 
finished  by  tool  No.   5,  which  is  a  stepped  reamer  that  ma- 


chines the  bore  and  counterbores  to  the  reciuired  size  within 
close  limits.  The  surfaces  machined  by  the  different  tools  re- 
ferred to  are  indicated  by  the  sectional  view  E  of  the  hub, 
that  shows  which  tools  are  used  on  each  surface. 

For  the  second  series  of  operations  the  position  of  the  auto- 
mobile hub  is  reversed;  in  this  case  it  is  held  in  a  spring 
collet,  as  shown  in  the  plan  view  Fig.  4.  The  finished 
cylindrical  end  of  the  hub  is  inserted  in  the  split  collet  F 
which  is  drawn  back  into  the  tapered  collet  ring  by  rod  (} 
operated  by  the  turnstile  handle  ;/.  Fig.  2.  This  closes  the 
collet  tightly  around  the  casting.  The  first  operation  is  that 
of  facing  the  side  of  the  flange  and  end  of  the  hub  with  tool 
No.  6,  which  is  held  on  the  cross-slide  in  the  working  position 
shown  in  the  illustration  Fig.  4.  A  broad  cutter  //  is  used 
for  facing  the  fiange  and  finishing  the  large  fillet,  and  the  end 
is  faced  by  a  smaller  cutter  /.  When  these  tools  have  been 
withdraw-n,  tool  No.  7  is  moved  up  to  take  the  roughing  cut 
from  the  outside  of  the  cylindrical  end  (preparatory  to 
cutting  a  thread)  and  rough-bore  the  hole.  These  same  sur- 
faces arc  then  finished  by  tool  No.  8.  The  arrangement  of 
tools  Nos.  7  and  8  is  shown  by  the  detailed  view.  Tool  ./ 
turns  the  part  to  be  threaded,  while  tool  K  turns  the  end  be- 
yond the  threaded  part,  and  tool  L  bevels  the  corner  or  edge. 


VJi 

iym^ir-ii^ 

Fig.   2.     No.    9  Bardons  &   Oliver  Turret   Lathe   used   for   machining 
Automobile    Wheel    Hubs 

The  reaming  tool  No.  9  is  then  indexed  to  the  working 
position  for  finishing  the  hole  and  beveling  the  outer  edge 
slightly.  At  the  same  time  the  form  tool  No.  10,  held  on  the 
rear  of  the  cross-slide,  is  brought  up  for  beveling  the  flange 
to  an  angle  of  60  degrees  and  turning  the  outside  of  the  flange 
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rig.   3.     Diagram  showing  Layout  of  Tools  for  performing  First 
Series  of   Operations  on   Automobile   Wheel  Hubs 


Fig.    4.     Diagram    of   Layout   of   Tools   for   performing   Second   Series 
ot    Operations  on   Automobile   Wheel   Hubs 
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to  size.  Tlu'  liiiiil  i)|)i'rali(>ii  to  l)i'  iMcoinplislicd  is  that  of 
tlircadliiK  tlio  eiiil.  whlcli  Is  done  uilli  dii'  No.  11.  Tlie 
boriiiK-linrs  of  tools  Nos.  2,  3,  7  and  S  arc  all  provided  with 
pilots  A'  whtcli  outer  close  llttiiiK  hiisliiiiKs  iicld  in  the  spindle 
to  steady  the  bar  while  the  eiits  are  beiiiK  taken  -this  Is  a 
I'lHiinion  method  of  supportiiiK  the  tools. 

The  feed  of  the  turret  for  both  the  first  and  second  series 
of  operations  is  1/27  ineh  per  revolution  of  the  work,  and  th(^ 
work  is  rotated  at  60  revolutions  per  minute  for  taking  the 
roughiiiB  cuts,  and  90  revolutions  per  minute  for  taking  the 
finishing  cuts.  The  total  calculated  time  for  maohiniuK  on(>  of 
these  castings  is  about  714  minutes,  which  includes  the 
time  required  for  placing  the  work  in  the  chuck,  but  a  product 
of  85  to  95  completed  hubs  is  secured  in  ten  hours.  The  fol- 
lowing gives  in  detail  the  actual  time  required  for  each  opera- 
tion and  indicates  the  ease  and  rapidity  with  which  this  work 
is  handled. 

Time  for  first  series  of  operations  on  hub:  chucking,  holding 
work  In  a  three-jawed  chuck — 20  seconds; 

Tools  Nos.  1  and  2:  rough-facing,  turning  and  boring,  1 
minute,  45  seconds; 

Tools  Nos.  3  and  4:  finish-facing,  turning  and  boring,  1 
minute; 

Tool  No.  5:  finish-reaming,  37  seconds; 

Total  time  for  first  operation,  3  minutes,  42  seconds. 

Time  for  second  series  of  operations:  chucking,  10  seconds; 

Tool  No.  6:   facing,  45  seconds; 

Tool  No.  7:  rough-turning  thread  end  and  rough-boring,  1 
minute,  3  seconds; 

Tool  No.  8:  finish-turning  thread  end  and  finish-boring,  37 
seconds ; 

Tools  Nos.  9  and  10:  finish-reaming  and  forming,  45 
seconds; 

Tool  No.  11;  threading,  25  seconds; 

Total  time  for  second  series  of  operations,  3  minutes,  45 
seconds.  D.  T.  H. 

*     *     * 

TOY  CONSTRUCTIONS  FOR  ENGINEERS 

Two  or  three  concerns  have  lately  placed  on  sale  con- 
struction materials  for  boys,  amateurs  and  others  interested 
in  the  making  of  models,  etc.  These  devices  were  first  of- 
fered as  toys  pure  and  simple,  but  later  developments  ap- 
parently have  shown  their  value  for  engineers,  inventors 
and  others  desiring  to  malte  working  models  of  bridges, 
towers,  frames,  cranes,  etc.  Models  can  be  quickly  and 
clieaply  made  to  illustrate  constructions  much  more 
grapliically  than  drawings. 

The  illustration  shows  models  built  of  "Bill  Deezy"  ma- 
terials,   made    by    the    Bill    Deezy    Co.,    Boston,    Mass.      The 


bash-  principle  of  this  construction  Is  very  siniiilc,  consist- 
ing of  so-called  flexible  joints  and  coppered  steel  constructive 
rods.  The  flexible  joints  are  in  the  form  of  a  tinned  sheet 
metal  cross.  The  arms  of  the  cross  are  curled,  forming  four 
sockets  for  the  construction  rods.  These  joints  can  be  used 
in  a  variety  of  ways.  When  only  three  wires  are  to  be 
joined,  the  fourth  arm  Is  removed  with  pliers.  If  only  two 
arms  at  an  angle  are  required,  the  other  two  are  re^moved, 
etc.  The  material  is  sufhcieiitly  flexible  to  allow  the  arms 
to  be  bent  to  other  angles  than  90  degrcM^s.  Bracing  wire, 
pulleys,  car  wheels,  cable,  are  also  supplied  for  working 
models  of  crane  mechanism,  etc. 

Contractors  should  often  find  these  construction  materials 
useful  when  figuring  on  estimates  of  work  out  of  the  or- 
dinary. Models  on  a  small  scale  can  be  made  and  a  better 
idea  of  the  constructive  diflliculties  can  be  obtained  in  many 
cases,  no  doubt,  than  where  everything  is  laid  out  on  paper. 
*     *     * 

"LEAK-PROOF"  PISTON  RING 

It  is  a  curious  fact  that  the  common  piston  rings  of  steam 
and  gas  engine  pistons  are  makeshift  contrivances  for  which 
no  greatly  superior  substitutes  have  been  invented.  Probably 
none  of  the  piston  rings  in  use  are  leak-proof  except  when 
the  cylinder,  piston  and  rings  are  newly  fitted.     As  soon  as 


A    ''Leak-proof"    Piston    King 

wear  takes  place  the  steam  and  gases  can  escape  through 
the  opening  in  tlie  rings  past  the  piston.  Different  forms  of 
piston  rings  have  been  devised  to  overcome  the  fault,  but 
none  liave  been  completely  successful.  Tliey  have  succeeded 
in  fooling  users  perhaps,  but  not  the  fluids  that  they  were 
intended  to  restrain.  Tlie  illustration  shows  a  double  piston 
ring  designed  for  gas  engines  that  is  advertised  as  "leak- 
proof."  It  is  a  double  ring  consisting  of  two  concentric  angle 
rings  split  in  the  usual  manner  and  fitted  together  so  that 
tlie  openings  in  the  rings  are  opposite.  No  doubt  this  is  an 
efficient  design,  but  obviously  it  cannot  be  leak-proof  when 
the  cylinder  and  piston  grooves  are  worn.  When  the  gases  can 
freely  enter  the  groove  beneath  the  rings  from  the  pressure 
chamber,  they  escape  readily  through  the  opening  in  the  ring 
next  to  the  exhaust  chamber. 


Wheel   and   Derrick   Models   made   of   "Bill  Deezy"   Joints    and    Rods 
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TOOLS.  ARRANGEMENTS  AND  FIXTURES  USED  FOR  RECESSING  IN  LATHES  AND  BORING  MILLS 

BY  ALBERT  A.  DOWDt 


MANY  varieties  of  cylindrical  work  tall  for  the  machin- 
ing of  an  annular  recess  or  groove  in  a  place  which 
may  be  inaccessible  to  the  cutting  tools.  The  form 
of  recess  varies  greatly  and  the  accuracy  required  is  likewise 
variable.  The  form  may  be  either  narrow  or  wide,  deep  or 
shallow,  while  the  accuracy  called  for  may  be  cither  within 
narrow  or  liberal  limits,  as,  for  instance,  when  the  recess  is 
for  clearance  only.  In  fact,  in  the  majority  of  cases  the  pur- 
pose of  the  relief  or  recess  is  merely  to  obtain  clearance  for 
some  moving  part  or  for  tools  when  machining  an  adjacent 
surface.  Very  frequently  a  groove  is  cut  to  serve  as  an  oil- 
pocket  or  to  provide  a  space  whicli  can  be  filled  with  packing 
to  act  as  a  gland.  It  is  evident  that  groat  accuracy  is  not 
essential  when  the  work  is  of  this  nature.  There  are  oc- 
casionally conditions  which  require  more  accurate  work,  as, 
for  instance,  when  another  piece  is  to  be  sprung  into  place, 
such  as  a  spring  ring  or  something  of  a  similar  nature,  but 
even  in  a  case  of  this  kind  a  certain  amount  of  inaccuracy 
is  permissible.  The  machines  to  which  recessing  tools  are 
most  frequently  fitted  are  the  engine  lathe,  the  horizontal 
turret  lathe,  the  vertical  turret  lathe,  the  vertical  drilling 
machine  and  the  horizontal  boring  mill.  Other  machines 
are  occasionally  equipped  with  tools  for  the  same  purpose, 
but  those  mentioned  are  most  frequently  used. 

In  many  cases  the  position  of  the  relief  or  groove  is  such 
that  it  cannot  be  readily  seen  by  the  operator,  nor  can  it 
be  easily  calipered.  The  workman,  therefore,  must  tell  how 
the  tool  is  cutting  by  the  "feeling"  of  it  and  by  the  char- 
acter of  the  chips.  He  is  really  "working  in  the  dark,"  and 
for  that  very  reason  every  precaution  must  be  taken,  in 
regard  to  position  of  tools,  diameter  and  shoulder  stops, 
etc.,  so  that  the  machining  can  be  done  without  witlidraw- 
ing  the  tool  to  note  the  progress  of  the  work.  In  this  con- 
nection it  is  well   to  bear  in  mind  that  the  action  of  any 


•  For  previous  articles  on  this  and  kindred  subjects,  see  Machi.neiiv, 
March,  1914,  "Design  and  Construction  ot  Boring  Tools";  February,  1914, 
"Adjustable   and   Multi-cutting   Turning   Tools." 

t  Address:      84   Washington    Terrace,    Bridgeport,    Conn. 


Fig.    1.     Two    Simple    Types    of    Recessing    Tools    for    the 
Engine   Lathe 


Fig.    2.     Recessing    Tool    used    in    a    Turret    Lathe 

kind  of  grooving  tool  is  much  the  same  as  a  cutting-off  tool. 
It  must  be  kept  very  sharp  and  set  so  that  the  cutting  edge 
is  slightly  above  center,  when  if  is  used  for  internal  work. 
It  will  be  seen  that  if  the  tool  is  slightly  above  center  the 
springing  down  of  the  cutting  edge  (due  to  the  pressure  of 
the  cut)  will  have  a  tendency  to  keep  it  from  "digging  in," 
and  will  therefore  assist  in  the  prevention  of  chatter.  Some 
of  the  important  points  in  the  design  of  recessing  tools  are 
given  herewith. 

Points  in  Design  of  RecesainB-  Tools 

1.  Rigidity  is  of  the  greatest  importance  and  every  pre- 
caution should  be  taken  to  insure  as  substantial  a  holder 
as  possible.  The  tool  itself  should  be  of  as  great  a  section 
as  the  conditions  and  the  space  will  permit.  Some  method 
of  supporting  the  overhanging  end  should  be  provided,  either 
by  means  of  a  pilot  or  in  some  other  way  which  may  sug- 
gest itself.  Moving  parts  should  have  a  means  of  adjustment 
for  wear,  and  gibs  should  be  set  up  as  snugly  as  possible 
and  still  allow  free  movement. 

2.  The  feed  motion  should  be  carefully  considered.  Screw 
feed  is  best,  and  may  be  contained  in  the  tool  itself  or  may 
be  operated  by  the  cut-olT  slide.  Lever  feed  is  uncertain  and 
produces  uneven  cutting  unless  the  work  upon  which  it  is 
used  runs  at  high  speed.  When  this  is  the  case  and  if  the 
cut  is  not  too  heavy,  it  can  be  used  with  satisfactory  re- 
sults. The  work  to  be  done  is  a  factor  in  determining  the 
method  most  satisfactory  for  the  feed  motion. 

3.  Means  are  needed  for  determining  the  depth  of  the 
cut.  There  are  several  ways  in  which  the  depth  of  the  cut 
can  be  positively  determined:  a  positive  stop  can  be  pro- 
vided; the  dial  on  the  cutoff  slide  can  be  used  when  the 
feed  motion  of  the  slide  is  the  operating  force:  an  indicator 
or  a  graduated  dial  on  the  tool-holder  itself  may  be  pro- 
vided. 

4.  Rapidity  of  operation  Is  essential. 

5.  Adjustment    for    the    cutting    tool    should    be    provided. 
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Fig-.    3.     An   Eccentric   Recessing  Tool  for  the   Turret   Lathe 

This  adjustment  may  be  made  either  by  manipulating  the 
tool  by  hand  or  by  means  of  a  backing-up  screw.  The  lat- 
ter method  is  the  better  one  and  should  be  used  whenever 
practicable.  The  upkeep  of  the  tool  is  important,  and  for 
that  reason  inserted  tools  are  preferable  to  those  which  form 
a  part  of  the  mechanism  itself.  In  confined  situations  it  is 
occasionally  necessary  to  make  the  tool  of  special  shape. 
This  should  be  done  only  as  a  last  resort,  when  necessitated 
by  the  conditions  governing  the  work.  In  cases  of  this  kind 
several  tools  should  be  made  to  provide  for  emergencies. 

Recessing-  Tools  for  the  Engine  Lathe 
The  upper  illustration  in  Fig.  1  shows  a  bushing  A  which 
is  held  by  the  outside  in  regular  chuck  jaws.  This  work 
is  to  be  done  on  the  engine  lathe,  and  the  recess  is  to  be 
cut  at  the  same  setting.  A  forged  tool  B  is  held  in  the 
regular  toolpost  C  on  the  cross-slide  of  the  lathe,  and  is 
forced  into  the  required  depth  by  hand.  After  this  the 
longitudinal  feed  is  started  and  the  remainder  of  the  recess 
cut.  This  type  of  tool  is  much  used  for  lathe  work  when  only 
one  or  two  pieces  are  to  be  machined.  Its  advantages  are  that 
it  can  be  easily  made  and  quickly  adjusted.  Its  disadvantage 
is  that  it  has  a  tendency  to  chatter,  and  is,  therefore,  suitable 
only  for  very  light  cutting. 

The  device  shown  in  the  lower  portion  of  the  same  illustra- 
tion is  much  more  rigid,  but  is  not  nearly  so  adaptable  to  var- 
ious conditions.  In  this  arrangement,  the  tool  D  is  of  round 
section  and  is  held  in  place  by  taper  pin  E.  The  bar  F  is  of 
steel  and  is  secured  in  the  holder  G  by  the  two  screws  J  which 
bear  against  a  flat  K  on  the  bar.  Three  screws  H  enter 
shoes  in  the  cross-slide  T-slots  and  secure  the  holder  firmly  to 
the  slide. 

Recessing-  Tool  for  a  Horizontal  Turret  Lathe 
The  work  A  shown  in  Fig.  2  is  a  steel  forging  of  an  automo- 
bile hub  which  is  held  in  a  three-jawed  chuck  by  the  flange  B, 
the  tapered  portion  entering  the  hole  C  in  the  chuck  body. 
The  inside  of  the  hub  is  to  be  threaded  at  E  with  a  collapsing 
tap.  A  recess  is  therefore  needed  at  L  in  order  to  obtain  a 
clean  thread.  The  machine  selected  for  the  work  Is  a  Pratt 
&  Whitney  turret  lathe  having  a  cross-sliding  turret  of  the 


(lilt  type.  The  recessing  tool  is  of  lilghspeed  steel,  with  the 
shank  turned  and  ground  cylindric-a.  at  E.  The  front  end  Is 
also  turned  to  form  the  flange  J),  and  is  afterward  cut  away 
and  linished  to  the  shape  required,  as  clearly  showi.  in  the 
lower  part  of  the  illustration.  The  tool-holder  /-'  Is  of  cast 
iron  and  contains  a  steel  split  bushing  J  which  Is  compressed 
by  two  screws  H  in  the  top  of  the  holder.  The  action  of  this 
tool  was  satisfactory,  but  the  upkeep  is  obviously  rather  ex- 
pensive. 

Eccentric  ReceHHinK  Tool  for  a  Horizontal  Turret  Lathe 
The  work  A  shown  in  Fig.  3  is  a  steel  flange  which  is  to  be 
recessed  at  B  in  order  to  provide  the  necessary  clearance  for 
the  threaded  portion  C.  In  this  instance  the  cut-off  slide  was 
used  during  the  progress  of  the  work,  so  that  a  considerable 
overhang  from  the  turret  was  required.  Strictly  speaking, 
this  is  not  an  eccentric  tool,  for  the  various  parts  of  the  body 
are  concentric,  but  by  a  reference  to  the  upper  part  of  the  il- 
lustration it  will  be  seen  that  the  center-line  VW  of  the  recess- 
ing tool  does  not  coincide  with  the  center-line  TU  of  the 
spindle.  Now  as  the  tool-holder  F  revolves  on  the  center-line 
VW,  it  is  evident  that  the  path  of  the  tool  D,  as  it  swings,  will 
be  eccentric  to  the  center-line  of  the  spindle.  The  body  L  is 
of  cast  iron  and  is  mounted  on  the  dovetailed  turret  face, 
being  securely  held  in  position  by  the  gib  M  and  the  screws  iV. 
The  tool-holder  F  is  of  tool  steel  and  is  turned  down  at  .ff  to  a 
running  fit  in  the  body.  The  end  Q,  with  the  screw  and 
washer  <S  and  R,  acts  as  a  retainer  to  keep  the  tool-holder  in 
position.  The  tool  D  is  of  round  section  with  the  cutting  end 
so  shaped  that  it  will  cut  the  recess  properly.  A  set-screw  E 
holds  it  in  position.  An  oiler  0  is  located  in  the  body  and 
distributes  the  oil  to  the  bearing  through  the  oil  groove  P. 
An  operating  handle  G  is  driven  into  the  holder,  and  is  lo- 
cated between  the  pins  H  and  J  which  act  as  stops.  As  the 
lever  G  is  operated,  the  tool  D,  starting  with  slight  clearance 
at  the  bottom  of  the  hole,  moves  gradually  upward  and  out- 
ward until  the  full  depth  of  cut  has  been  reached.  At  the  com- 
pletion of  the  cut  the  tool  stands  in  the  position  shown  in  the 
illustration.  The  action  of  this  tool  was  perfectly  satisfactory, 
and  as  it  is  comparatively  simple  in  construction,  the  cost  of 
building  was  not  excessive. 


Tig,  4.     A  Eecessinir  Tool  used  in  machining  an 
Automobile   Flywheel 
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Piloted  Becesslnjf  Tool  for  an  Automobile  Flywheel 
A  rather  peculiar  condition  is  sliown  in  Fig.  4,  tlie  work  A 
being  an  automobile  flywheel  having  a  semicircular  recess  at 
B.  Attention  is  called  to  the  fact  that  this  recess  Is  put  In 
at  an  angle  of  45  degrees  with  the  center-line.  It  is  evi- 
dently only  a  clearance  groove  for  the  male  clutch  member, 
and  it  is  not  known  to  the  writer  why  some  other  style  of 
groove  would  not  have  answered  tlie  purpose  just  as  well. 

The  work  A  is  Iield  by  the  inside  of  the  rim  in  special  jaws. 
The  body  of  tool  D  is  made  of  cast  steel  and  is  fitted  to  the 
dovetailed  face  of  the  turret,  the  gib  G  securing  it  firmly  by 
means  of  the  collar-head  screws  //.  A  tool-steel  pilot  E  enters 
the  bushing  C  in  the  chuck  and  assists  in  supporting  the  body 
against  the  pressure  of  the  cut.  This  pilot  A'  is  shouldered 
and  forced  into  the  body  at  N.  A  small  hole  O  is  drilled  to 
avoid  air  compression  when  forcing  in  the  pilot.  If  this  is 
not  done  tlic  fitter  may  be  deceived  into  thinking  that  lie  has 
secured  a  good  fit  at  this  point  when  in  reality  it  is  the  air 
compression  which  causes  the  stem  to  fit  tightly.  A  cover 
plate  F  tends  to  strengthen  the  body  and  overcome  the  weak- 
ening effect  caused  by  the  cutting  of  the  angular  slot,  and 
also  assists  in  preventing  the  entrance  of  dirt  and  chips. 
Tool  J  is  of  square  section  and  is  held  in  the  sliding  block  M 
by  two  screws  L.  Hole  K  is  for  macliining  purposes  only. 
The  operating  screw  P  is  squared  up  on  one  end  to  receive  a 
wrench,  while  the  other  end  is  shouldered  at  K  and  threaded 
to  receive  a  hexagon  nut.  There  are  two  thrust  washers 
shown  at  Q.  The  screw  has  four  Acme  threads  per  inch, 
right-hand,  and  meshes  with  the  angular  rack  cut  on  the 
under  side  of  the  tool-carrying  slide  M.  It  is  evident  that  the 
rotary  motion  of  screw  P  will  cause  movement  of  the  block, 
in  its  longitudinal  direction,  thus  feeding  the  tool  into  the 
work  at  the  desired  angle.  The  forged  tool  S,  held  in  the 
tool-holder  T  on  the  cut-off  slide,  is  slowly  fed  across  the  rim 
while  the  recessing  operation  is  taking  place. 

Double  Recessing:  Bar  for  a  Rear  Axle  Housing- 
The  work  A  shown  in  Fig.  5  is  a  bronze  rear  axle  housing 
for  an  automobile,  and  the  recessing  bar  is  only  one  of  a  group 
of  tools  used  at  the  same  setting  of  the  work.  Previous  to 
this  setting  the  finished  annular  rings  at  the  two  ends  D  and 
E  of  the  casting  were  machined  so  that  they  might  be  used 


Fig.    5.     A    Double    Recessing   Tool    Arrangement    for    a 
Rear    Axle    Housing 


Fig.    6.     A   Recessing    Tool   for   an   Automobile   Bearing    Retainer 

as  locating  points  in  this  setting.  The  ring  D  slips  into  the 
split  bushing  in  the  holding  device  B.  The  other  end  E  re- 
volves in  a  roller  back-rest  /■'  which  is  placed  on  the  ways  of 
the  turret  lathe.  This  back-rest  is  not  shown  in  detail,  as  its 
construction  is  not  essential  in  connection  with  the  recessing 
tool.  The  two  grooves  in  the  work  at  S  were  to  be  spaced  an 
exact  distance  apart  and  it  was  partly  to  insure  accurate  spac- 
ing that  this  bar  was  designed,  although  rapidity  of  operation 
was  also  a  factor.  A  cast-iron  bracket  K  is  fastened  to  the 
dovetailed  face  of  the  turret  by  means  of  gib  V,  shown  in  the 
lower  view.  The  handwheel  W  is  connected  to  a  shaft  which 
drives  the  pinion  M.  A  steel  pointer  X  is  fastened  to  the 
bracket  and  acts  as  an  indicator  on  the  graduated  rim  of  the 
wheel.  It  will  be  seen  that  this  arrangement  makes  it  very 
easy  to  determine  the  depth  of  the  cut. 

The  pinion  M  meshes  with  a  rack  cut  upon  the  enlarged 
end  N  of  the  operating  rod  L.  This  rod  is  considerably  be- 
low the  center  of  the  bar  and  is  flatted  at  O  and  P.  The 
tongues  Q  and  R  are  angularly  cut  on  these  surfaces,  and  they 
engage  with  grooves  on  the  under  side  of  the  tool-carrying 
blocks  T,  so  that  any  longitudinal  movement  of  the  rod  L 
is  transformed  into  a  radial  movement  of  the  blocks.  The 
grooving  tools  S  are  of  round  section  and  are  held  in  position 
by  the  headless  screws  Z.  The  backing-up  screws  U  permit 
accurate  adjustments  to  be  made  with  ease.  The  pilot 
H  enters  the  steel  bushing  C  in  the  body  of  the  holding  de- 
vice and  assists  in  preventing  chatter.  An  added  refinement 
to  this  tool  was  an  oil-groove  from  which  oil  was  led  directly 
to  the  cutting  tools.  This  was  supplied  with  oil  through  a 
special  piping  system  and  a  distributing  collar  on  the  turret. 
In  order  to  avoid  confusion  in  the  drawing,  this  has  not  been 
shown.     This  device  gave  very  satisfactory  results. 

Recessing  Tool  for  an  Automobile  Bearlntf  Retainer 
The  work  shown  at  A  In  Fig.  6  is  a  malleable  iron  bearing 
retainer  for  an  automobile.  The  casting  is  held  by  the  outside 
in  a  three-jawed  chuck;  the  machine  on  which  the  operations 
are  performed  is  a  horizontal  turret  lathe.  The  piece  is  com- 
pletely finished  in  one  setting.  As  the  cut-off  slide  front  tool 
carrier  was  used  during  the  progress  of  the  work,  it  was  found 
necessary  to  design  the  recessing  tool  so  that  it  extended  out 
over  the  slide.  It  is  evident  that  an  overhang  as  great  as 
this  would  cause  trouble  unless  some  means  of  intermediate 
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support  were  provided.  'I'lic  bracKcl  S  was  llicrcrorc  usrd  on 
the  roar  of  tl>c  cut-olf  slide,  tlu>  portion  T  being  cut  out  to 
the  radius  of  the  bar  so  as  to  act  as  a  support  and  at  the  same 
time  provide  the  feed  motion  necessary  (through  the  reverse 
feed  of  the  slide)  to  force  the  tool  into  the  worlt.  The  cut- 
ting tool  U  is  of  round  section  properly  shaped  at  the  end  to 
form  the  required  groove  H.  It  is  secured  in  place  in  the  bar 
E  by  the  set-screw  D;  radial  adjustment  is  secured  through 
screw  U.  The  rear  end  of  the  bar  is  shouldered  and  fitted  to 
the  sliding  bracket  F;  the  set-screw  1'  holds  it  in  place.  The 
slide  F  is  dovetailed  and  is  gibbed  to  the  fixed  bracket  O  by 
the  gib  Q  which  is  adjusted  for  wear  by  the  screws  JV^.  The 
lug  H  at  the  end  of  the  slide  is  provided  with  a  stop-screw  J 
which  permits  close  adjustments  to  be  made  for  the  depth  of 
cut.  This  lug  is  not  shown  in  the  lower  view,  but  it  is  set 
slightly  to  one  side  of  the  cored  groove  0  so  that  the  screw 
will  bear  against  the  solid  portion.  The  bracket  O  is  mounted 
03»  the  dovetail  of  the  turret  and  is  held  in  place  by  the  gib 
R.     The  special  screw  M  is  shouldered  to  receive  the  coil 


Fig.    7.     A   Recessing   Tool   for   a   Large   Collar,    used   in    a 
Turret    Lathe 

spring  L  which  thrusts  against  It  and  against  lug  E  on  the 
slide.  The  strength  of  the  spring  may  be  easily  adjusted  by 
the  screw  to  the  desired  compression.  The  screw  V  is  simply 
used  to  limit  tlie  reverse  movement  of  the  slide,  so  that  it  will 
not  move  back  too  far  before  or  after  the  work  has  been  done. 
This  device  was  used  for  three  different  pieces  by  simply 
changing  the  tool  and  regulating  the  stop-screw.  Its  per- 
formance was  thoroughly  satisfactory. 

Recessing-  Tool  for  a  Large  Collar 
The  large  collar  A  in  Fig.  7  was  held  by  the  outside  of  the 
flange  in  a  three-jawed  chuck  on  a  horizontal  turret  lathe.  The 
internal  groove  D  was  to  be  cut  during  this  setting  of  the 
work,  and  as  a  small  geared  scroll  chuck  was  conveniently 
available,  it  was  arranged  as  a  recessing  device  for  this  cast- 
ing. The  cast-iron  bracket  H  was  fitted  to  the  faceplate  re- 
cess at  the  rear  of  the  chuck  body.  The  stem  J  was  turned 
down  to  fit  the  hole  in  the  turret  face,  and  the  four  screws  K 
secured  it  thereto.  One  of  the  standard  chuck  jaws  F  was 
annealed  and  shaped  up  as  shown.  It  was  then  drilled  to 
receive   the   tool   E,   and   tapped   out   so   that   two   set-screws 


eotild  be  used  to  hold  the  tool.  Tlie  jaw  was  then  re- 
hardened  and  a  small  amount  of  fitting  done  so  that  it 
worked  smoothly.  A  graduated  collar  was  applied  at  M,  and 
a  special  wrench  L,  having  a  slip  handle,  served  to  operate  the 
scroll  and  thereby  caused  the  tool  to  move  radially  as  re- 
quired. A  tool-steel  pilot  C  was  forced  into  the  center  hole  in 
the  chuck  body  O,  and  a  bushing  B  in  the  spindle  chuck 
body  served  as  a  guide  and  support  for  it,  thereby  greatly  in- 
creasing the  efficiency  of  the  tool  and  doing  away  with  the 
chance  for  chatter. 

RecessinK  Bar  for  a  Triple  Groove 
In  all  of  the  examples  which  have  so  far  been  given,  the 
work  has  been  done  in  a  horizontal  plane,  but  we  shall  de- 
scribe a  few  cases  which  are  handled  in  a  vertical  plane  on 
the  vertical  turret  lathe.  As  this  machine  has  a  turret  slide 
which  can  be  traversed  horizontally,  it  is  evident  that  no 
special  attachments  are  required  for  plain  recessing  or  groov- 
ing, but  there  are  conditions  which  may  be  decidedly  out  of 
the  ordinary,  under  which  a  special  arrangement  for  recessing 
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Fig.    8.     A   Multiple   Recessing   Tool  used  in  a  Vertical 
Turret    Lathe 

may  be  used  to  advantage,  for  example,  any  sort  of  groove 
which  is  deep  down  in  a  hole,  multiple  grooving  at  a  con- 
siderable depth,  or  any  other  condition  of  a  similar  nature. 
When  the  groove  is  very  deep  there  is  naturally  a  consider- 
able overhang  of  any  tool  which  may  be  used  for  the  work. 
If  the  overhang  is  excessive,  it  follows  that  there  is  apt  to  be 
more  or  less  vibration,  and  vibration  means  chatter.  If, 
however,  a  tool  or  bar  having  an  excessive  overhang  from 
the  turret  is  supported  at  its  lower  end,  the  tendency  to 
chatter  is  at  once  overcome;  but,  if  support  is  provided  at  this 
point,  the  horizontal  movement  of  the  turret  slide  cannot  be 
used.  Therefore,  some  method  which  will  give  a  radial  move- 
ment to  the  grooving  tool  must  be  used  when  the  bar  is  to 
be  supported  at  its  lower  end. 

Fig.  8  shows  a  piece  of  work  at  A  which  is  set  up  so  that 
it  can  be  machined  complete  in  one  setting.  The  casting  is 
held  by  the  inside  of  the  rim  in  special  chuck  jaws  B,  and  is 
supported  at  three  points  on  the  steel  buttons  C  which  rest 
in  pockets  in  the  jaws.  The  inner  ribs  of  the  casting  act  as 
drivers  against  the  sides  of  the  jaws.     The  three  grooves  E 
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are  to  be  machined  and  the  tools  (/,  //.  and  J  are  correctly 
spaced  to  perform  the  work.  These  are  secured  in  the  bar  1) 
by  means  of  the  set-screws  A',  and  accurate  adjustment  is 
provided  by  screws  L.  The  bar  D  Is  shouldered  at  the  turret 
face  and  is  driven  by  a  pin  in  the  turret  in  the  usual  manner. 
The  tool  O  in  the  side  head  turret  is  used  for  facing  while 
the  inside  work  is  being  done,  as  this  brings  the  cutting 
action  of  the  outside  and  inside  tools  in  opposition  and  there- 
fore tends  to  overcome  vibration.  If  a  very  line  feed  is  used 
on  the  turret  traverse,  good  results  may  be  obtained  with  this 
method,  although  there  is  a  tendency  to  chatter  duo  to  the 
excessive  overhang.  Slight  variations  in  the  depth  of  the 
grooves  may  also  be  found  on  account  of  the  spring  of  the 
bar. 

Piloted  Recessing-  Bar  for  a  Triple  Internal  Groove 
The  cast-iron  valve  cap  shown  in  Fig.  9  is  another  ex- 
ample of  a  piece  of  work  having  three  grooves  equally  spaced, 
and  in  which  the  lower  groove  is  at  a  considerable  distance 
from  the  turret.  This  piece  is  finished  complete  in  one  setting 
and  is  held  by  the  outside  of  the  flange  in  the  standard  chuck 
jaws  (',  being  supported  at  three  points  by  the  buttons  U.  This 
tool  is  somewhat  similar  in  its  operation  to  that  shown  in  Fig. 
5,  except  that  it  is  arranged  in  a  vertical  instead  of  in  a  hori- 
zontal plane.  A  heavy  cast-iron  bracket  is  bolted  against  the 
turret  face  K  by  screws  L,  and  a  locating  plug  J  centers  the 
device  in  the  turret.  The  bar  //  is  of  steel  and  has  a  pilot  G 
at  its  lower  end.  This  pilot  is  hardened  and  ground  to  fit 
the  bushing  E  which  is  inserted  in  the  center  of  the  table.  The 
top  of  the  bushing  is  milled  out  to  leave  three  projecting  pads 
F.  These  pads  form  a  positive  stop  to  insure  the  correct 
height;  it  will  be  noted  that  the  tendency,  when  in  action, 
would  be  to  keep  these  pads  clean  and  free  from  chips  or  dirt. 
The  upper  end  of  the  bar  is  shouldered  and  is  fastened  to  the 
bracket.  As  in  the  former  instance  the  operating  rod  Z  is 
flatted  at  certain  places  and  angular  tongues  P  are  provided. 


CHUCK  JAW 
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Fig.    9.     Another    Multiple    Recessing   Tool    used    in    a   Vertical 
Trrret   Latho 


Fig.    10.     A    Tool   for   recessing   in    a   Difficult   Position,    in   tTsc 
in    a    Vertical    Turret    Lathe 

These  tongues  mesh  with  corresponding  grooves  in  the  tool 
carrying  blocks  0.  The  section  A'-V  gives  a  good  idea  of  the 
construction. 

The  tools  Q  are  held  in  place  by  the  short  set-screws  IV  in 
the  square  steel  blocks  O.  The  backing-up  screws  R  permit 
of  rapid  and  easy  adjustment.  At  the  upper  end  of  the  oper- 
ating rod  the  rack  X  is  cut  and  the  pinion  M  meshes  with  it 
and  operates  the  rod.  The  handwheel  through  which  the 
pinion  is  operated  is  indicated  at  U  by  the  dotted  lines.  This 
portion  of  the  mechanism  is  identical  with  that  described  in 
Fig.  5.  The  tool  Y  in  the  side  head  turret  is  used  for  facing 
the  end  of  the  casting  during  the  progress  of  the  recessing 
operation. 

Recessinfr  Tool  Operated  by  Bevel  Gears 

A  somewhat  unusual  condition  is  shown  in  Fig.  10,  this  ar- 
rangement having  been  suggested  for  the  work  .1  in  order  to 
rapidly  perform  the  grooving  operation  deep  down  in  the  in- 
terior of  the  casting  at  V.  It  was  desired  to  machine  this 
casting  complete  at  one  setting.  The  chuck  jaws  B  were  of 
special  form,  having  a  slight  angle  on  the  Inside  of  the  jaw 
which  drew  the  casting  down  onto  the  three  points  C.  A  cast- 
iron  pot  E  was  fastened  to  the  table  by  screws  K.  and  cored 
openings  J  were  left  at  the  points  where  the  jaws  gripped  the 
work.  Midway  between  the  jaws,  the  pot  casting  took  the 
form  shown  at  D  and  the  dogs  F  were  sunk  into  the  edges 
of  the  flange  by  means  of  the  hollow  set-screws  O.  The  bar 
M  is  a  steel  casting  which  bolts  against  the  turret  face  at  its 
upper  end;  it  is  located  by  the  plug  />.  The  operating  sleeve 
T  is  of  tool  steel,  hardened  and  ground,  and  having  an  angular 
slot  X  at  its  lower  end,  which  bears  against  the  tool  V.  It  is 
well  to  make  up  several  of  these  tools,  so  that  replacements 
can  be  quickly  made  in  case  of  breakage.  A  steel  plate  ir 
is  let  into  the  casting  at  this  point  to  form  a  cover  plate  for 
the  tool  and  spring  pocket.  A  teat-screw  L'  fits  a  slot  In  the 
operating  sleeve  and  prevents  it  from  turning. 

The  left-hand  threaded  shaft  S  is  journaled  at  its  upper  end 
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/  uiul  lilt'  iiiltcr  Ki^ar  O  Is  keyed  in  pl.uc.  Tlip  shaft  /•  <'nrrlos 
nnotlicr  Rear  which  nioshos  with  the  foriner,  and  the  en- 
tire ineeluiiilsni  Is  operated  l>y  {]\o  hundwhcol  Q.  (This 
haiujwlieel,  in  reality,  is  loealrd  If.  (l(>Krees  toward  the  front 
of  the  maclilne  from  the  position  sliown).  A  pointer  ]{  as- 
sists in  ninldnB  aceurato  readings  from  the  graduated  bevel 
on  the  handwhi>el.  Steel  thrust  collars  V  are  providcnl  for 
wear.  The  tool-steel  pintle  II  is  fitted  to  the  center  of  the 
table  and  is  held  down  by  the  screws  shown.  This  pintle  acts 
as  a  guide  upon  which  the  mechanism  is  located  and  greatly 
assists  in  niiiking  it  rigid. 

Arrangement  for  Externul  GroovlnR 
A  tliin  piece  of  work  for  electrical  machinery,  sliown  at  .1 
in  Fig.  11,  has  been  completely  machined  with  the  exception  of 
the  groove  B.  At  the  time  when  the  operation  of  grooving 
takes  place,  a  revolving  steel  pilot  O  fits  the  previously  roamed 
hole  C  and  is  held  in  its  position  on  H  by  the  nut  and  washer 
J  and  K.  The  upper  portion  of  the  bar  F  is  shouldered  at  E 
and  fits  the  turret  hole,  being  kept  from  turning  by  pin  D. 
A  round  bar  N  is  flatted  on  two  sid^s  at  O  and  is  held  in  the 
side-head  turret  by  the  three  screws  R.  The  lower  portion 
of  the  bar  carries  the  grooving  tool  P  which  is  held  in  place 
by  the  two  screws  Q.  A  tool-steel  pin  M  is  forced  into  the  bar 
N  and  forms  a  sliding  tie  between  the  pilot  bar  F  and  the  side- 
head  bar  N.  The  bushing  L  is  inserted  in  the  pilot  bar  to  re- 
ceive the  pin.  It  will  be  readily  seen  that  this  method  over- 
comes the  vibration  which  would  naturally  be  caused  by  the 
grooving  tool  acting  on  the  thin  and  unsupported  hub. 

Recessing:  Tool  for  a  Dovetail 
The  casting  shown  at  A  in  Fig.  12  is  a  portion  of  the  clutch 
mechanism  for  a  farm  engine,  and  it  was  desired  to  machine 


Fig. 


11.     An    Arrangement    for    cutting 
Outside    of    a    Sleeve 


Groove    on    the 


the  piece  complete  in  one  setting.  The  work  was,  therefore, 
held  by  the  inside  by  special  jaws  B  and  supported  at  three 
points  by  the  steel  buttons  C.  A  good  driving  action  was 
provided  by  the  side  of  the  jaws  bearing  against  the  ribs 
shown.  In  order  to  properly  make  the  dovetail  cut  D,  it  was 
necessary  to  move  the  tool  radially  to  secure  tlie  proper  depth 
and  then  move  it  upward  and  downward  in  order  to  machine 
the  corners  of  the  dovetail.  The  shoulder  in  the  casting  made 
it  impossible  to  see  the  work  which  was  being  done.  Tlie 
steel  bushing  V  was  centered  in  the  table  and  acted  as  a 
guide  for  the  pilot-end  of  bar  L.  The  entire  bar  is  a  steel 
forging  and  contains  a  plug  V  at  its  lower  end  against  which 


the  coil  spring  W  thrusts.  The  operating  rod  A'  boars  against 
this  spring  which  is  sufflciently  strong  to  keep  It  up  to  the 
limit  of  its  ui)por  movement.  The  lower  portion  of  the  rod 
Is  slabbed  off  at  .X  to  a  20-degrec  angle,  this  angular  portion 
acting  as  a  wedge  to  force  the  tool-block  >S'  outward.  A  flat 
spring  T  keeps  the  tool-block  back  against  the  angle  on  the 
operating  rod  and  assists  in  releasing  the  tool  after  the  groove 
has  been  cut.  The  dovetail  tool  H  is  held  in  position  in  the 
block  by  means  of  the  two  screws  shown.  Thi;  op(!rating  lever 
O  is  pivoted  at  y  and  passes  through  a  slot  in  the  operating 
rod  N.    A  pin  Q  bears  against  the  elongated  slot  P  and  thereby 
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Fig.    12.     A   Recessing   Tool    cutting   a   Bovetail-Shaped    Recess 

moves  the  rod  in  a  vertical  direction.  The  adjustable  stop- 
screws  Z  limit  the  movement.  The  lever  0  is  shown  in  a 
position  45  degrees  toward  the  rear  of  the  machine  from  that 
in  which  it  is  really  located.  It  will  be  noted  that  the  side- 
head  tool  may  be  facing  the  work  at  G  during  the  progress 
of  the  recessing  operation.  In  machining  this  piece  the  sur- 
faces D,  E,  F,  O,  H,  J,  and  K  were  all  finished  at  this  setting, 
if  *  * 
In  an  interesting  article  in  the  Manchester  Guardian  (Eng- 
land) the  author  asks  what  will  be  the  next  step  in  our  civil- 
ization that  will  follow  the  iron  age,  or  as  some  people  prefer 
to  call  it,  the  steel  age.  Some  day  it  is  conceivable  that  the 
mineral  and  coal  supplies  of  the  world  will  give  out,  and 
then  the  world  will  have  to  fall  back  upon  the  vegetarian  sub- 
stances for  all  materials  of  construction,  these  being  the 
only  ones  that  can  be  reproduced  with  such  rapidity  that 
there  would  be  a  constant  supply.  When  this  time  arrives, 
the  autlior  says,  the  great  bulk  of  the  world's  requirements 
will  be  met  by  the  products  of  the  field  and  the  hillside. 
Fuel  will  either  be  grown  directly,  as  timber,  or  more  likely 
be  distilled  from  suitable  plants  in  the  form  of  alcohol  and 
oils.  Structural  materials  would  tlien,  again,  be  mainly 
stone  and  wood,  and  only  tools,  ornaments,  and  products  to 
meet  special  requirements  would  be  made  of  metal.  When 
such  a  time  comes,  tlie  world  will  literally  go  "back  to  the 
land"  and  evolve  a  new  civilization,  multiplying  the  produc- 
tivity of  the  land  to  a  degree  at  present  beyond  imagination. 
In  the  history  of  the  world,  the  present  mineral  age  is  but 
one  brief  day. 
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MAKING  A  FORMING   TOOL  FOR  A 
GEAR-CUTTER 

1)Y   KAKLK  lil-CKINUlIAM" 

If  tbe  shape  of  the  teeth  in  a  rack  or  gear  Is  known,  the 
shape  of  the  teeth  for  another  gear  to  mesh  with  it  may  be 
determined  by  laying  out  a  tooth  of  tlie  known  gear  to  an  en- 
larged scale  and  revolving  it  about  the  pitch  circle  of  the 
other  gear,  thus  generating  the  shape  of  the  retiuircd  tooth. 
Arcs  may  then  be  found  to  match  this  generated  shape. 
Grant's  "Treatise  On  Gear  Wheels,"  pages  29  and  42,  gives 
tables  for  the  shapes  of  both  involute  and  cycloidal  teeth  that 
are  close  enough  for  the  majority  of  gears.  These  tables  may 
also  be  found  in  M.vchi.neuy's  Handbook  on  page  583. 

There  are  several  ways  of  making  templets  and  forming 
tools  for  the  gear-cutter;  I  wish  to  describe  one  method  that 
is  simple  and  accurate,  and  may  be  carried  out  with  the 
tools  found  in  every  tool-room.  With  this  method  a  templet 
is  not  necessary,  as  the  forming  tool  is  made  directly;  but  if 
desired,  the  templet  may  be  made  in  a  similar  manner.  After 
the  proper  shape  of  the  tooth  is  determined,  the  distances  be- 
tween the  centers  of  all  of  the  radii  are  computed  and  a  master 
plate  is  made  with  holes  accurately  drilled  at  all  the  centers 
so  determined.  These  holes  should  all  be  reamed  to  the  same 
size — 0.250  inch  diameter,  for  example.  A  plug  to  fit  these 
holes  is  turned  up  in  the  lathe,  and  should  not  be  removed 
before  the  work  is  completed.  The  stock  for  the  forming  tool 
is  soldered  firmly  to  this  master  plate,  this  stock  being  left 
about  1/16  inch  thicker  than  is  required  for  the  finished 
forming  tool. 

The  work  is 
clamped  to  the  face- 
plate of  the  lathe  so 
that  the  hole  in  the 
master  plate  locat- 
ing the  center  of 
one  of  the  fillets  at 
the  bottom  of  the 
tooth  space  fits  over 
the  plug  in  the 
lathe.  The  holes  in 
the  illustration  of 
the  master  plate  are 
numbered  to  show 
the  order  in  which 
they  should  be 
placed  over  the  plug. 
The  hole  for  the 
fillet  is  drilled  to 
the  exact  size  called 
for.  The  hole  form- 
ing the  other  fillet  is 
then  made  in  a  sim- 
ilar manner.  After 
the  two  fillet  holes 
are  finished,  the  work  is  set  up  in  a  shaper  to  machine  the 
radial  grooves,  as  shown  in  the  illustration,  that  form  the 
fianks  of  the  teeth.  Using  the  hole  in  the  master  plate  repre- 
senting the  center  of  the  gear,  and  with  the  two  fillet  holes  to 
work  from,  the  work  is  very  readily  and  accurately  set  up. 

When  both  grooves  are  finished,  the  work  is  replaced  in 
the  lathe  with  the  hole  in  the  master  plate  locating  the 
center  of  the  gear  over  the  plug.  A  groove  is  turned  about 
1/16  inch  deep  with  its  inside  edge  exactly  tangent  to  the 
edge  of  the  fillet  holes,  as  shown  in  the  illustration.  When 
the  correct  diameter  is  found,  the  lathe  is  turned  back  and 
forth  by  hand,  stopping  at  the  points  of  tangency,  until  the 
forming  tool  is  cut  through.  Stops  should  be  attached  to  the 
spindle  of  the  lathe  to  prevent  over-travel.  The  hole  locating 
the  center  of  the  radius  forming  the  outer  part  of  the  face 
of  the  tooth  is  next  placed  over  the  plug.  Another  circular 
groove  about  1/16  inch  deep  is  turned  when  the  proper  di- 
ameter is  found.  The  stock  for  the  forming  tool  should  be 
left  large  enough  so  that  a  full  half  circle  may  be  turned  and 
measured.     After  this  diameter  is  found,  the  lathe  is  turned 


FORMING  TOOL  VriTH  FILLETS, 

BOTTOM  OF  SPACF  AND 

RADIAL  FLANKS. 


FORMING  TOOL  WITH  OUTLINE  FINISHED. 


Method    employed 


by  hand,  as  before,  until  the  forming  tool  is  cut  through  aa 
shown.    The  arc  forming  the  other  face  is  then  made  In  the 

same  manner. 

The  work  is  next  moved  again  bo  that  the  center  of  the 
circle  forming  the  tooth  at  the  pitch  line  is  over  the  plug,  and 
this  diameter  is  found  In  the  same  way.  After  the  form  Is 
finished,  the  scrap  pieces  shown  In  cross-Bcctlon  are  removed 
from  the  master  plate;  the  forming  tool  is  next  faced  off 
smooth  and  is  then  ready  to  be  backed  off.  To  back  off  the 
tool,  the  work  is  set  up  in  the  same  manner  as  for  first  form- 
ing it,  while  the  upper  slide  of  the  lathe  or  the  tool-slide  of 
the  shaper  is  set  at  the  proper  angle.  A  slight  fiat  or  land  Is 
left  at  the  cutting  edge  of  the  tool.  This  tool  will  not  allow 
of  much  grinding,  but  after  the  master  plate  is  made,  new 
forming  tools  may  be  quickly  made  when  needed.  When  the 
forming  cutter  is  finished,  the  gear-cutter  is  made  In  the 
usual  manner. 

A  similar  method  is  found  to  be  very  accurate  when  making 
blanking  and  piercing  punches  and  dies,  the  same  master  plate 
being  used  for  both  punch  and  die.  Drill  jigs  may  also  be 
bored  by  this  method,  when  extreme  accuracy  is  desired.  If, 
in  any  case,  the  centers  of  the  different  radii  should  be  bo 
close  together  that  the  holes  for  the  plug  could  not  be  bored 
in  the  same  master  plate,  another  plate  is  doweled  to  It 
containing  the  other  holes.  I  have  known  of  cases  where 
three  or  four  plates  were  used. 


STANDARD  SIZES  OF  CATALOGUES 
A  committee  of   the   American   Society   of   Mechanical    En- 
gineers has  made  extensive  investigation  of  the  various  sizes 

of  catalogues  in  com- 
mon use,  and  in  a 
report  presented  to 
the  society  the  com- 
mittee recommends 
that  the  standard 
size  of  catalogues  be 
made  6  by  9  inches, 
but  that  an  addi- 
tional size  for  bul- 
letins and  large 
catalogues  may  also 
be  considered  as 
standard,  this  size 
being  8%  by  11 
inches.  For  folders, 
two  sizes  are  also 
recommended,  viz., 
small  folders  to  be 
3%  by  6  inches,  and 
large  folders,  '6%  by 
8»4  inches. 

For  paper  covered 
catalogues  intended 
to  be  permanently 
filed,  the  edges,  including  the  cover,  should  be  trimmed  to 
exact  size.  No  fancy  deckled  edge  should  be  used.  Over- 
lapping edges  of  the  cover  should  be  used  only  when  the 
catalogue  is  bound  in  covers  stiff  enough  to  support  its 
weight  when  resting  on  the  cover  edges.  Whenever  pos- 
sible, the  title  should  be  printed  on  the  exposed  back  of  the 
catalogue  and  should  read  from  the  top  downward.  Every 
catalogue  should  have  the  date  of  its  publication  on  its  title 
page  and  it  is  recommended  that  a  standard  size  index  card, 
3  by  5  inches,  be  enclosed  in  every  catalogue,  with  the  title 
of  the  book  and  a  brief  statement  of  the  character  of  its 
contents  printed  on  it. 
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king   Master   Plate    and    Forming   Tool 


Aildress:      231    Sigourncy    St.,    Uartford,    Conn. 


It  a  good  color  is  to  be  obtained  on  brass  castings,  It  Is 
necessary  that  new  metals  be  used,  as  a  large  percentage  of 
scrap  in  the  castings  is  indicated  by  a  dull  color.  To  pro- 
duce a  good  luster  on  castings  which  are  not  machined  to  any 
great  extent  after  casting,  use  at  least  two-thirds  of  new 
metal.  An  alloy  extensively  used  in  the  brass  trade  con- 
sists of  88  pounds  of  copper,  3V^  pounds  of  tin,  6  pounds  of 
zinc,  and  2V»!  pounds  of  lead. 
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STANDARDIZATION   OF   PIPE   THREAD 
GAGES 

Tlio  followiiiK  inrormatloii  rolating  to  stiiiulards  for  HriKgH 
pipe  thread  gages  has  been  abstracted  from  the  report  of  a 
Committee  on  the  Standardization  of  I'lpo  Threads  appointed 
by  the  American  Society  of  Medianical  Engineers.  The 
purpose  of  the  Committee  on  Standardization  of  I'lpo  Threads 
has  been  to  fix  manufacturing  limits  for  the  use  of  tlie  Brlggs 
standard  pipe  tliread  gages  wlien  tapping  littings  or  flanges, 
so  that  pipe  cut  to  tlio  liriggs  standard  might  always  enter 
a  definite  number  of  turns.  Although  the  Brlggs  standard  is 
used  almost  universally  for  pipe  threads  In  the  United  States, 
the  method  of  its  use  for  fenuilo  threads  has  not  been  estab- 
lished, in  that  no  determinations  have  ever  been  made  of  the 
standard  depths  to  which  hand  plug  gages  should  enter.  This 
has  resulted  In  much  confusion  in  the  past,  inasmuch  as  pipe 
threaded  to  the  Brlggs  standard  Is  liable  to  vary  In  the  num- 
ber of  threads  it  would  screw  into  fittings  tapped  at  different 
shops.  This  tendency  is  so  marked  that  pipe  fitting  is  handled 
in  practically  all  cases  by  sending  the  flanges  to  the  shop 
where  the  pipe  Is  cut,  to  be  sure  of  satisfactory  results. 

This  matter  is  conceded  to  be  a  simple  one  in  that  all  it  re- 
quires is  an  agreement  among  the  manufacturers  of  fittings 

STANDARD  THICKNESS  OF  PIPE  RING  GAGES 


Pipe  Size 


ThicknesE 

A, 

Inches 


0.1801 

0.200 

0.240 

0.320 

0.339 


Pipe  Size 


0.400 

0.420 
0.420 
0.436 
0.682 


10 
12 
14 
15 
16 
18 
20 
22 
24 


0.766 
0.821 
0.844 
0.875 
0.937 
0.958 
1.000 
1.063 
1.130 
1.210 
1.360 
1.562 
1.687 
1.812 
2.000 
2.125 
2.250 
2.875 


as  to  the  point  at  which  a  ring  should  be  attached  to  the 
gage,  to  establish,  when  the  gage  is  inserted  by  hand,  the 
proper  depth  of  the  thread.  To  this  end  the  committee  has 
met  in  conference  with  representatives  of  the  manufacturers 
and  also  of  the  committee  of  the  Society  on  International 
Standards  for  Pipe  Threads.  Mr.  C.  A.  Olson,  chairman  of 
the  Manufacturers'  Sub-committee  on  Pipe  Thread  Gages, 
stated  at  this  meeting  that  his  committee  had  made  a  study 
of  present  practice  among  the  various  manufacturers  and  had 
adopted  tentative  definitions  of  the  gages  to  be  used,  of  the 
proposed  thickness  of  ring  gages  acceptable  to  the  manu- 
facturers, and  of  the  tolerances  to  be  allowed.  These  he 
submitted  as  follows: 

The  gages  shall  consist  of  one  plug  and  one  ring  gage  of 
each  size. 

The  plug  gage  shall  be  the  Brlggs  standard  pipe  thread 
as  adopted  by  the  manufacturers  of  pipe  fittings  and  valves, 
and  recommended  by  the  American  Society  of  Mechanical 
Engineers  in  1886.  The  plug  is  to  have  a  flat  or  notch  in- 
dicating the  distance  that  it  shall  enter  the  ring  by  hand. 

The  ring  gage  is  to  be  known  as  the  American  Brlggs 
standard  adopted  by  the  Manufacturers'  Standardization  Com- 
mittee in  1913,  and  recommended  by  the  American  Society 
of  Mechanical  Engineers,  the  committee  on  International 
Standard  for  Pipe  Threads,  and  the  Pratt  &  Whitney  Co., 
manufacturer  of  gages.  The  thickness  of  the  ring  is  given 
in  the  accompanying  table.  It  shall  be  flush  with  the 
small  end  of  the  plug.  This  will  locate  the  end  of  the  flat 
on  the  plug  flush  with  the  large  side  of  the  ring. 


When  using  the  plug  gage,  as  shown  in  the  illustration  ac- 
companying the  table,  the  flat  indicates  the  exact  size,  and 
the  allowable!  limits  should  be  one  thread  large  or  small. 
When  using  the  ring  gage,  the  male  threads  arc  to  gage  when 
the  plug  gage  Is  flush  with  the  small  end  of  the  ring.  The 
allowable  limits  arc  one  thread  large  or  small.  A  set  of 
these  gages  to  be  known  as  the  "American  Briggs  Standard 
for  Pipe  Threads"  is  to  be  deposited  with  the  Bureau  of 
Standards  at  Washington,  I).  C. 

*     •     * 

HEAT  AND  LIGHT  OF  THE  SUN  NOT  REAL 

Edwin  F.  Naulty,  in  an  arlic'lc  published  in  the  A'c/o  York 
Herald  March  15,  states  that  the  sun  is  not  hot,  despite  all 
that  has  been  taught  to  the  contrary  for  thousands  of  years 
and  the  apparent  evidence  of  our  senses.  He  sets  up  the 
theory  that  the  sun  does  not  radiate  light  and  heat  and  that 
the  actual  body  of  the  sun  is  probably  cool.  The  tremend- 
ous energy  poured  forth  by  the  sun  is  not  light  and  heat 
initially.  Solar  energy  is  invisible  and  is  without  tempera- 
ture. Not  until  the  rays  of  solar  energy  enter  the  atmosphere 
of  the  earth  do  they  become  light  and  heat.  He  likens  the 
atmosphere  of  the  earth  to  a  huge  spherical  transformer 
which,  by  resistance,  changes  cold  and  invisible  solar  energy 
into  light  and  heat,  precisely  as  the  filament  in  an  electric 
lamp  transforms  the  cold  and  invisible  electric  fluid  that 
feeds  it  into  light  and  heat.  Only  the  solar  rays  entering  the 
atmosphere  of  the  earth  or  that  of  any  other  planet  are  so 
transformed.  All  other  rays  pass  outward  from  it  into  space 
as  cold  and  invisible  as  when  they  leave  the  sun.  Outside 
the  atmosphere  of  any  planet  is  utter  darkness  as  complete 
and  absolute  as  if  there  were  no  sun. 

Mr.  Naulty  affirms  that  the  fact  that  the  gases  composing 
the  outer  shell  of  the  sun  are  in  a  state  of  violent  motion  does 
not  necessarily  mean  that  they  are  on  fire.  An  observer  on 
the  moon  looking  at  the  earth  while  a  tornado  was  raging 
would  see  the  atmosphere  of  the  earth  apparently  on  fire. 
Violent  motion  does  not  mean  flames.  In  the  upper  levels 
of  the  earth's  atmosphere  the  winds  sometimes  blow  at  the 
high  rate  of  five  hundred  miles  an  hour  and  yet  they  remain 
cold. 

If  the  sun  were  made  of  the  best  steam  coal  and  were  burn- 
ing up  it  would  be  wholly  consumed  in  five  thousand  years.  If 
the  sun  were  constantly  pouring  out  heat,  the  solar  system, 
in  all  these  myriads  of  millenniums  it  has  been  in  existence, 
would,  by  the  cumulative  effect,  have  become  so  superheated 
that  the  earth,  the  moon,  "Venus  and  Mercury  would  long  ago 
have  been  expanded  to  gases.  A  burning  sun  is  poor 
mechanics  and  a  burning  sun  is  a  wasteful  way  of  running 
the  solar  system.  Because  it  is  a  wasteful  way  and  because 
it  is  not  mechanically  perfect  we  may  be  sure  that  it  is  not 
the  way  heat  and  light  are  produced. 

Mr.  Naulty  advances  the  theory  that  the  energy  of  the  sun 
which  we  perceive  as  light  and  heat  is  due  to  an  electrical 
flux  in  the  equatorial  plane.  The  greatest  strength  of  this 
electrical  flux  is  exerted  within  a  zone  of  about  twenty  de- 
grees in  width.  The  sun  is  considered  to  be  a  great  com- 
bined generator  and  dynamo,  deriving  its  initial  energy  from 
the  entire  solar  system  and,  in  turn,  changing  this  into  a 
radiant  energy  that  spins  the  planets  in  their  orbits  and 
furnishes  the  invisible  force  which  the  atmospheres  of  the 
planets,  in  their  turn,  transform  into  light  and  heat.  He 
claims  that  the  theory  of  contraction  of  the  sun  as  a  means 
of  generating  light  and  heat  is  absurd  and  that  of  meteorites 
producing  it  by  falling  into  the  sun  is  equally  absurd.  In 
fact  he  denies  the  possibility  of  meteorites  falling  into  the 
sun  because  it  is  the  center  of  the  solar  system.  As  proof 
that  the  atmosphere  of  the  earth  is  the  transformer  which 
changes  the  radiating  energy  to  light  and  heat,  he  calls  at- 
tention to  the  fact  that  at  the  equator  the  perpendicular  rays 
of  the  sun  at  noon  may  be  so  energetic  that  the  thermometer 
will  stand  at  120  degrees  F.  while  at  a  distance  of  a  mile 
above  the  temperature  will  be  only  70  degrees  and  at  a  height 
of  three  miles  on  the  mountains  in  Equador,  we  find  the 
mercury  below  the  freezing  point,  and  still  at  each  of  the 
three  points  the  thermometer  is  under  the  perpendicular 
rays  of  the  sun. 


LETTERS   ON   PRACTICAL   SUBJECTS 

We   pay  only  for  articles  published  exclusively  In  Machineky 


AUTOMATIC   FEED    MECHANISM   FOR 
SMALL   BRASS   CUPS 

The  accompanying  illustration  shows  an  attachment  for 
a  press  for  heading  the  small  brass  cups  shown  in  the  lower 
left-hand  corner.  These  are  called  "battery  cups"  and  are 
used  in  shot-gun  shell  cartridges.  The  attachment  was  de- 
signed with  the  object  of  preventing  broken  tools  and  re- 
jecting all  cups  that  had  not  previously  been  trimmed  to 
length.  The  cups  feed  down  through  the  supply  pipe  A  from 
the  usual  feed  hopper,  in  the  position  shown  at  L.  Slide  B 
is  reciprocated  by  the  plate  cam  C  carried  on  the  cross-head. 
The  cup  is  picked  up  by  the  cavity  in  slide  B  and  is  carried 
over  and  dropped  into  the  supply  pipe  D,  from  which  it 
passes  to  the  feed  dial.  It  sometimes  happens  that  the  cup 
will  find  its  way  into  the  feed  pipe  .4  in  an  inverted  position, 
as  indicated  at  U.  When  it  enters  slide  B  in  this  position 
it  falls  into  the 


partment  is  operated  by  employes  for  employes,  without  any 
assistance  from  offlcials  of  the  company,  or  deposits  from 
salaried  or  higher  paid  as.sociates;  and  It  Is  entirely  separate 
from  any  other  branch  of  welfare  work  carried  on  by  the 
company. 

This  department  of  the  club  has  now  been  In  operation 
slightly  over  seven  years,  during  which  period  Its  deposits 
have  aggregated  about  $130,000.  The  organization  of  such  a 
branch  was  the  idea  of  President  Lefferts  of  the  company,  of- 
fering a  practical  plan  for  the  encouragement  of  the  saving 
habit  among  its  members;  and  It  has  proved  a  popular  suc- 
cess from  the  start.  The  savings  end  of  the  department  Is 
operated  in  periods  of  six  months  duration.  These  are  known 
as  "series,"  and  the  regular  withdrawal  dates  are  in  Decem- 
ber, just  before  the  mid-winter  holidays,  and  about  the 
middle  of  June,  prior  to  the  summer  vacation  season.  The 
loan   branch   of  the   department  renders   temporary   financial 

assistance  to  the 


cavity  around 
pin  E  and  slide 
G  is  carried  over 
along  with  slide 
B.  The  function 
of  pin  E  is  not 
primarily  to 
catch  the  cups 
that  fall  with 
the  mouth  down- 
ward,  but  to 
hold  up  the 
cups  that  fall 
with  the  head 
downward,  s  o 
that  the  bottom 
of  the  cups  is 
level  with  the 
bottom  of  the 
slide  B  under 
normal  condi- 
tions. When, 
however,  the  cup 
falls  with  the 
mouth  down- 
ward    over    pin 

E,  which  is 
riveted  in  hinge 

F,  the  latter 
drops  down  over 

a  hardened  block,  as  slide  G  is  carried  forward,  and  the  in- 
verted cup  drops  out  through  cavity  S.  Slide  B  then  returns 
slide  O  to  its  former  position  during  the  return  stroke. 
Normally,  the  slide  is  held  in  position  by  plunger  //. 

A  cup  that  is  too  long  or  that  has  not  been  previously 
trimmed,  as  at  0,  is  caught  by  the  edge  K  of  slide  G;  the 
slide  is  then  carried  forward  and  the  cup  dropped  out 
through  cavity  8,  as  before. 
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tomatic   Feed   Mechanism    for   SniaU   Brass 


SHOP   EMPLOYES'   SAVINGS   AND   LOAN 
DEPARTMENT 

The  particular  advantages  and  benefits  of  encouraging  a 
savings  and  loan  department  among  shop  employes  are  ef- 
fectively shown  by  the  results  obtained  at  the  plant  of  the 
Celluloid  Co.,  of  Newark,  N.  J.  The  Savings  &  Loan  Depart- 
ment of  the  Celluloid  Club,  composed  of  about  four  hundred 
male  and  female  operatives  of  the  company,  has  recently  is- 
sued a  statement  of  its  work  for  the  past  six  months,  show- 
ing total  deposits  of  $11,500,  or  an  average  individual  saving 
of  approximately  $29.  This  sum  represents  the  savings  of 
the  rank  and  file  of  the  shop  workers,  exclusively.     The  de- 


depositors,  and 
in  this  particu- 
lar has  shown 
that  the  lending 
of  money  to  em- 
ployes who  are 
known  to  be 
steady  and  con- 
scientious work- 
ers is  a  logical 
and  safe  de- 
parture. Beyond 
this,  it  elimin- 
ates the  neces- 
sity for  such 
employes  to  seek 
outside  aid  when 
in  need  of  funds, 
and  the  attend- 
ant dishearten- 
ing features  of 
customary  loan 
brokerage 
methods. 

Members  are 
privileged  to 
borrow  sums 
ranging  from  $1 
to  $200.  at  a 
charge  varying 
from  two  per  cent  a  month  to  six  per  cent  per  annum.  The 
particular  amount  which  the  borrower  has  on  deposit  does 
not  affect  the  extent  of  the  loan  allowed;  an  employe  may 
deposit  twenty-five  cents  at  any  time,  and  immediately  obtain 
the  maximum  of  $200.  In  the  case  of  minors,  however,  the 
department  requires  the  approval  in  writing  of  the  parent 
or  guardian  for  all  loans  desired  in  excess  of  $10. 

Under  regular  conditions,  no  Indorsement  Is  needed  for 
loans  under  $25,  but  above  this  sum  an  additional  responsi- 
bility is  requested  in  the  form  of  a  second  guarantor,  this 
usually  being  the  written  indorsement  of  a  trusted  employe. 
Notes  given  for  loans  are  limited  to  a  period  of  three  months, 
and  are  renewable  upon  maturity.  Borrowers  must  make 
weekly  deposits  to  the  fund,  the  object  being  to  assist  them 
out  of  their  financial  difficulty,  as  the  borrowing  of  money  is 
not  encouraged   for  financial  benefit  of  the  department. 

Should  a  borrower  fail  to  keep  an  agreement  to  enter  regu- 
lar deposits,  or  fail  to  pay  a  note  when  due,  the  further  ad- 
vantage of  accommodation  for  future  loans  Is  lost,  as  the  de- 
partment will  not  permit  loans  to  such  a  member.  Follow- 
ing the  payment  of  a  loan,  the  transaction  becomes  known  by 
number,  and  the  borrower's  name  is  taken  from  the  regular 
record  of  business.     By  loaning  money  on  character  in  this 
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manner,  the  dopartmont  encourages  honesty  and  thrift 
among  employes,  and  Indirectly  Impresses  them  with  the  value 
of  good  habits  and  integrity  In  business.  A.  11. 


DRILLING   A   BRONZE   DRUM 

A  problem  of  drilling  was  placed  before  us  a  few  days 
ago  that  had  to  be  handled  with  the  equipment  ordinarily 
found  in  machine  manufacturing  plants.  As  it  was  out  of 
the  ordinary  line  of  work,  a  few  special  fixtures  were  neces- 
sary. The  piece  in  question  was  a  bronze  drum  with  an  out- 
side diameter  of  23%  inches,  bored  inside  so  as  to  leave  a 
wall  practically  %  inch  thick.  It  was  necessary  to  drill  this 
piece  so  that  the  spacing  of  the  holes  was  exactly  Vz  inch  from 
center  to  center,  the  size  of  the  drilled  holes  being  3/16  inch. 
After  the  drilling  operation  was  completed,  the  top  or  outside 
diameter  of  the  drum  had  to  have  these  holes  countersunk 
with  a  countersink  of  45  degrees  angle  and  to  a  sufficient 
depth  so  that  it  would  allow  a  little  flat  surface  of  the  actual 
diameter  between  the  countersunk  portion  and  the  surface 
of  the  drum  practically  1/32  inch  wide. 

The  drilling  had  to  be  done  accurately,  and  in  order  to 
handle  this  work  the  following  means  were  resorted  to.  Hav- 
ing a  lathe  large  enough  to  swing  the  diameter  of  the  drum 
and  also  take  it  in  between  centers,  it  was  decided  to  do  the 
work  on  this  lathe.  Two  cast-iron  plates  A  were  made  and 
shoulders  turned  on  them  so  as  to  set  in  each  end  of  the 
bronze  shell,  serving  as  heads.  Hardened  plug  centers  were 
inserted  in  the  center  of  these  heads,  and  four  %-inch  bolts 
were  placed  in  the  four  arms  so  as  to  bolt  the  two  heads  to- 
gether and  make  them  fast  with  the  shell.  The  head  nearest 
to  the  faceplate  of  the  lathe  was  used  as  an  index  and  128 
V-notches  were  cut  in  it.  An  index  finger  was  provided  on 
the  faceplate  of  the  machine.  The  spindle  was  locked  and  the 
front  bearing  of  the  lathe  bound  to  hold  it  from  any  lost  mo- 
tion. As  the  feed-screw  on  the  machine  was  4-pitch,  it  was 
used  for  indexing  the  holes  longitudinally,  and  by  two  turns 
of  the  feed-screw  the  spacing  of  V^  inch  was  obtained. 


Simple    Method    of    driUing    a   Bronze   Drum 

As  a  means  of  locking  the  feed-screw  and  bringing  it  to  an 
exact  point  at  every  indexing,  a  hole  was  drilled  in  the  large 
pulley  B  and  a  pin  placed  in  this  hole  was  received  in  the 
end  of  the  bed  of  the  lathe.  A  small  cast-iron  drilling  head 
C  was  made  up  as  shown  in  the  Illustration.  This  was  bolted 
to  the  rest  of  the  lathe  and  fitted  with  babbitt  bearings.  The 
drill  chuck  is  shown  at  D  and  at  the  point  indicated  by  E, 
a  hardened  bushing  was  inserted  for  guiding  the  drill.  A 
lever  F  was  provided  to  apply  pressure  on  the  spindle  for 
feeding  the  drill.  Between  the  end  of  the  spindle  and  the 
lever  a  hardened  steel  plug  was  placed,  the  point  of  this  plug 
that  comes  in  contact  with  the  lever  being  made  ball  shaped. 
Between  the  pulley  and  front  bearing  of  the  drilling  head 
there  was  a  small  spiral  spring  which  returned  the  drill  auto- 
matically ready  for  drilling  another  hole. 

The  drilling  of  this  drum  required  two  operators,  one  for 
indexing  and  the  other  for  feeding  the  drill.  The  number  of 
holes  drilled  in  the  shell  was  16,512.  It  is  usually  thought 
that  work  of  this  class  requires  a  special  machine  and  the 
illustration  of  a  method  of  handling  this  type  of  work  in  a 
simple  way  will,  no  doubt,  be  of  interest  to  readers  of 
Machinery.  The  drilling  and  indexing  of  the  3/16-inch 
holes  was  at  the  rate  of  about  six  holes  per  minute.     It  will 


be  seen  from  this  that  It  required  but  a  few  seconds  per  hole 
to  Index  the  work.  This  work  was  performed  at  the  plant  of 
the  J.  N.  Lapolnte  Co.,  New  London,  Conn. 

New  London,  Conn.  Fh.wk  J.  L.M'oi.ntI'; 

MAGNET  FOR  DETERMINING  HARDENING 
TEMPERATURE   OF   STEEL 

A  piece  of  tool  steel  loses  its  power  to  attract  a  magnet 
when  its  temperature  has  been  raised  up  to  or  beyond  the 
point  of  decalescence  at  which  it  should  be  quenched  for 
hardening.  This  fact  has  been  taken  advantage  of  in  de- 
termining hardening  temperatures,  for  which  purpo.se  various 
forms  of  magnets  have  been  designed  to  test  the  temperature 
of  the  steel  while  in  the  furnace.  The  accompanying  illus- 
tration shows  a  convenient  form  of  magnet,  and  by  following 
the  instructions  outlined  for  using  it,  very  satisfactory  re- 
sults can  be  obtained. 

This  tool  consists  of  a  piece  of  magnetized  steel  A  which 
is  pivoted  to  the  arm  B  so  that  it  is  free  to  swing.    The  arm 


Useful    Form    of    Magnet    for    determining   Hardeningr   Temperature 
of   Steel 

B  is  made  of  brass  or  some  other  non-magnetic  metal,  and 
the  magnet  is  pivoted  so  that  in  the  event  of  differences  in 
temperature  between  parts  of  the  work,  either  end  of  the 
magnet  can  swing  down  to  indicate  such  an  inequality  in  the 
intensity  of  the  heat  at  different  sections  of  the  furnace.  It 
will  be  seen  that  a  hook  is  formed  at  the  end  of  the  magnet 
opposite  the  handle,  for  the  purpose  of  drawing  light  pieces 
of  work  out  of  the  furnace  when  the  desired  temperature  has 
been  reached. 

In  testing  the  temperature  of  steel  in  this  way,  the  magnet 
is  brought  into  contact  with  the  work  at  frequent  intervals 
as  it  is  heated  in  the  furnace,  and  the  steel  will  continue  to 
attract  the  magnet  until  the  desired  hardening  temperature 
has  been  reached.  When  the  magnet  ceases  to  be  attracted 
by  any  part  of  the  steel,  it  shows  that  the  proper  hardening 
temperature  has  been  attained;  and  the  work  should  then  be 
withdrawn  from  the  furnace  and  quenched.  Frequent  tests 
should  be  conducted  during  the  heating  of  the  steel,  and  care 
should  be  taken  not  to  allow  the  magnet  to  become  too  hot. 
This  makes  it  necessary  to  withdraw  the  magnet  from  the 
furnace  immediately  after  making  each  test. 

Hartford,  Conn.  Heney  E.  Gerrish 

TO   OXIDIZE   BRASS   BLACK 

A  method  of  oxidizing  brass  which  I  have  used  and  found 
satisfactory  is  as  follows:  Prepare  a  solution  of  copper 
nitrate  by  dissolving  pure  copper  in  commercially  pure  nitric 
acid  until  all  action  ceases.  This  should  be  done  in  a  large 
jar  out  of  doors,  as  the  chemical  action  throws  off  a  dense 
brown  vapor  which  will  rust  steel  or  iron,  and  the  volume  of 
the  acid  increases  as  it  heats.  After  all  action  ceases  and  the 
mixture  becomes  cold,  the  clear  liquid  is  decanted  into  another 
jar.  Sand-blast  the  work  or  clean  it  thoroughly  by  some 
other  method,  so  that  it  is  free  from  grease  of  any  kind. 
"Work  washed  in  a  solution  of  hot  lye  and  soda,  dried  in  saw- 
dust, and  then  kept  from  contact  with  the  fingers  or  grease 
until  the  blackening  solution  is  applied  will  give  the  best 
finish. 

Heat  the  work  to  a  temperature  of  about  212  degrees  P.,  or 
the  boiling  point  of  water,  immerse  it  in  the  copper  nitrate 
solution,  then  remove  and  heat  again  until  it  is  just  hot 
enough  to  dry  off  the  solution  and  to  burn  off  the  green  color 
which  appears.  This  process  may  be  repeated,  if  it  is 
thought   necessary.     The   work   is   then   cooled   and   all    free 
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oxide  removed  by  brushing,  after  wliich  it  is  dipped  in 
ammonia  and  rubbed  dry  witii  a  soft  cloth  or  in  sawdust.  This 
will  leave  the  work  with  a  brownish  color.  To  get  the  dead 
black  color,  heat  the  piece  to  a  temperature  that  is  not  high 
enough  to  burn  the  hands  but  very  warm,  and  rub  it  with  a 
piece  of  soft  leather  having  a  few  drops  of  pure  olive  oil  on 
it,  after  which  it  should  be  heated  enough  to  dry  the  oil. 

Highly  polished  work,  if  well  cleaned  and  dipped  in  com- 
mercial ammonia  before  applying  the  copper  nitrate,  will  take 
a  permanent  black.  Work  that  is  sand-blasted  takes  a 
black  that  cannot  be  removed  by  ordinary  wear.  Plates  used 
to  label  steam  valves  are  usually  located  in  semi-dark  lo- 
calities. Good  plates  may  be  made  for  this  purpose  by  stamp- 
ing the  letters  into  a  piece  of  brass,  sand-blasting  and  oxidiz- 
ing them  and  then  filling  the  letters  with  a  mixture  of  chalk 
and  ammonia.  Different  colors  of  chalk  may  be  used  and  the 
letters  show  very  plainly  in  a  place  where  the  light  is  dim. 
The  chalk  put  in  in  this  way  will  stand  considerable  handling 
before  it  is  dislodged.  This  is  the  most  permanent  black 
finish  that  I  have  ever  found  and  may  bo  applied  very 
economically  in  quantities. 

Southbridge,  Mass.  W.\ure.\  E.  Tiiompso.n 


DRAWING  AN   AUTOMOBILE   TONNEAU 

Some  time  ago  we  had  an  order  for  steel  automobile  bodies, 
and  among  other  shapes  we  had  the  tonneau  or  back  of  the 
rear  seat  to  form.  The  total  height  of  this  piece  was  22\<2 
inches,  while  the  stroke  of  the  only  power  press  available 
for  the  work  was  11\^2  inches.  The  method  of  doing  the 
work  that  was  finally  adopted  was  as  follows: 

The  punch  B  was  cast  and  machined  to  size.  The  die  A 
was  fitted  to  B  all  around  at  C  and  D;  the  two  were  then 
put  together  and  the  recess  in  the  die  was  poured  full  of  type 
metal.  Along  the  back,  on  the  two  sides  and  the  front 
edges,  clamps  F  were  fitted;  these  were  operated  by  eccentric 
cams.  The  whole  die  was  fitted  to  a  slide  and  suitable 
gearing  was  provided  at  E  to  move  the  die  in  or  out.  This 
gearing  was  driven  by  a  motor  H  wired  to  run  in  either 
direction. 

In  operation,  the  blank  was  first  cut  to  shape;  then  the 
top  edge  was  slit  in  about  2i/l.  inches  at  spaces  a  few  inches 


Die  for   forming  an  Automobile  Tonneau 

apart,  and  it  was  then  formed  in  a  die  to  a  V  shape  so  that 
when  the  blank  was  bent  to  a  U  shape  by  the  operators  and 
dropped  into  the  die,  the  top  edge  fitted  on  the  top  of  the 
die,  ready  for  the  clamps  F  to  engage.  The  piece  was  put 
in  place  and  the  side  and  back  clamps  locked  with  the  die 
out  at  the  end  of  its  track.  Then  the  die  was  run  In  to  a 
position   under   the   punch   and   the    front   edges   clamped. 

When  the  punch  came  down  it  engaged  the  backing  at  C 
and  the  metal  at  D.  As  the  blank  was  firmly  held  at  the 
top,  the  only  place  it  could  draw  was  from  the  bottom,  and 
most  of  the  shape  was  stretched  from  the  metal  itself.  The 
die  worked  fairly  satisfactorily  and  several  thousand  pieces 
■were  formed  with  it.  The  blank  used  was  considerably  wider 
than  the  finished  piece,  allowing  it  to  project  down  into  the 
straight  part  of  the  die  and  provide  metal  to  draw  from. 

This  is  not  offered  as  the  best  possible  way  of  doing  a 


job  of  this  kind,  but  it  was  the  only  way  possible  with  the 
equipment  at  hand.  It  is  probable  that  most  of  the  tonneaus 
in  use  today  could  not  be  made  by  this  method,  because  the 
difference  in  size  at  the  top  and  bottom  would  be  so  great 
that  the  metal  could  not  be  stretched  sufBclently  to  form 
them   without   breaking. 

I'liiladolDliia.   Pa.  \v.   a.  Vai.k.nii.ni-: 


RIGID   BORING   AND   THREADING   TOOL 

An  unusually  stiff  bar  for  boring  and  threading  highspeed 
steel  dies  was  needed,  and  to  meet  the  requirements  of  this 
work,  the  bar  shown  in  the  accompanying  illustration  was  de- 
signed. It  is  shown  In  use  on  a  16-lnch  Le  Blond  engine 
lathe  and  it  was  unnecessary  to  change  the  construction  of 
the  lathe  in  any  way  except  to  drill  and  tap  three  •■'i-inch 
holes   for  the  cap-screws  which  hold   the  yoke  C  to  the  car- 


Combination   Boring  and   Threading  Bar   with   Rigid   Support 

riage.  The  design  of  this  equipment  differs  from  that  of 
most  rigs  in  that  the  strain  resulting  from  the  overhang  of 
the  bar  A  is  carried  by  the  yoke  C.  This  yoke  is  provided 
with  a  finished  pad  on  its  under  side,  on  which  the  shoe  D 
slides  to  provide  for  transverse  adjustment.  Longitudinal 
adjustment  is  also  provided  to  allow  different  lengths  of  the 
bar  to  project.  The  holder  B  has  a  tongue  on  its  under  side 
which  enters  the  toolpost  slot,  and  the  holder  is  set  at  an 
angle  of  29^  degrees,  which  has  been  found  most  desirable. 
A  Novo  steel  thread  chaser  E  is  shown  working  at  the  end  of 
the  bar,  and  at  the  opposite  end  of  the  bar  there  is  a  Novo 
steel  bit  F.  The  same  bar  is  available  for  both  boring  and 
threading  operations,  it  being  merely  necessary  to  change  it 
end  for  end.  This  bar  was  made  of  two-inch  extra-heavy 
pipe  plugged  at  each  end.  The  depth  of  cut  and  the  coarse- 
ness of  the  feed  which  can  be  handled  are  dependent  upon 
the  rigidity  and  pulling  power  of  the  lathe. 
Pottstown,  Pa.  Clayton  Dane 


LAYING   OUT   GEAR-CUTTER  FORMS 

In  the  January  number  of  Mac  iii.M.nv,  How  and  Why 
section,  A.  J.  T.  asks  for  information  relating  to  gear-cutters. 
The  writer  does  not  pretend  to  know  the  method  used  by  gear- 
cutter  makers — they  seem  to  try  to  keep  this  matter  very 
secret — but  offers  the  following  which  has  been  used  in  actual 
practice  several  times  and  given  satisfactory  results. 

Some  time  ago,  the  writer  was  employed  in  a  factory  where 
a  machine  was  built  in  which  the  teeth  in  a  gear  transmission 
were  required  to  be  as  nearly  correct  as  possible.  The  shape  of 
the  teeth  had  to  be  correct  for  the  exact  number  of  teeth  In  the 
gear  and  pinion,  in  as  far  as  theoretical  accuracy  was  com- 
mercially possible.  This  requirement  eliminated  the  circular 
cutter  method  of  milling  with  standard  cutters,  as  these  are 
correct  only  for  a  certain  number  of  teeth,  and  only  ap- 
proximately correct  for  the  great  majority  of  numbers  of  teeth 
in  the  range  covered  by  one  cutter.  The  gears  could  have 
been  cut  on  a  Fellows  gear  shaper  and  the  desired  results 
obtained,  but  there  were  other  conditions  which  prevented  this, 
so  it  was  necessary  to  use  a  circular  cutter.  A  special  cutter, 
however,  had  to  be  made.    The  writer  was  given  the  job  and 
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Fig.  1.     Short  Section  of  Rack  laid  out  on  Enlarged  Scale 

looked  for  inforination  on  the  subject  everywhere,  but  without 
success. 

Starting,  however,  from  the  fact  that  if  two  gears  work  per- 
fectly with  a  rack  they  will  also  mesh  perfectly  with  each 
other,  the  following  method  was  devised:  On  a  piece  of  paper 
lay  out  a  short  section  of  a  rack  as  carefully  as  possible  to 
correct  proportions,  and  on  an  enlarged  scale,  say  ten  times 
full  size.  Make  arbitrary  divisions  and  draw  lines  parallel  to 
the  center  line,  numbering  them  as  shown  in  Fig.  1.  Now  on 
a  piece  of  tracing  paper  or  cloth,  draw  a  center  line  and  scribe 
the  pitch  circle,  top  circle  and  clearance  circle  of  the  gear  re- 
quired, to  the  same  enlarged  scale  as  the  rack  tooth.  Lay 
off  divisions  on  the  pitch  circle,  draw  lines  toward  the  center, 
and  number  them  as  shown  in  Fig.  3.  The  divisions  on  the 
pitch  circle,  Fig.  3,  are,  of  course,  equal  in  length  to  the  divi- 
sions in  Fig.  1.  The  zero  line  on  the  rack  is  in  the  center  of  a 
tooth  and  the  zero  line  on  the  gear  will  be  the  center  line  of 
a  space.  The  tracing  should  be  tacked  firmly  to  the  drawing 
board.  Now  slip  the  rack  drawing  under  the  tracing  so  that 
the  pitch  and  zero  lines  coincide,  and  trace  the  rack  tooth  on 
the  tracing  cloth.  Move  the  rack  drawing  so  that  lines  No.  1 
coincide  and  then  trace  the  tooth  as  before.  Do  this  with 
every  position  on  both  sides  of  the  zero  line,  and  the  result  is 
a  drawing  showing  the  positions  which  the  rack  tooth  would 
occupy  if  a  rack  and  gear  were  rolled  together.  Through  the 
points  and  lines  thus  determined  draw  curves,  and  we  have 
the  exact  shape  of  a  formed  cutter  which  will  cut  an  accurate 
gear.  The  shape,  of  course,  is  on  an  enlarged  scale.  Deter- 
mine the  outline  by  filling  in  on  the  tracing  with  solid  black 
ink.  Then  draw  around  the  shape  thus  determined  a  rectangle 
ABCD  of  such  dimensions  that  the  sides  are  conveniently 
divisible  by  10,  if  ten  times  the  natural  size  has  been  chosen 
as  the  scale. 


The  next  step  is  to  rcchK'i!  llu;  tooth  outline  by  photographic 
means  to  the  natural  size.  On  the  ground  glass  of  the  camera 
draw  a  rectangle  one-tenth  of  the  rectangle  AliCD  in  Fig.  3. 
Pin  Ihc  drawing  .squarely  in  front  of  the  camera  and  focus  so 
that  the  rectangles  matcli  up  corrc^ctly.  Expose  the  plate,  and 
devi^lop  and  print  by  the  usual  methods.  We  have  now  prints 
showing  tlio  exact  shape  and  size  of  the  cutter  tooth  as  nearly 
correct  as  it  is  possible  to  get  them.  The  next  step  is  for  the 
toolmaker  to  make  a  Hat  cutter  from  these,  as  shown  in  Fig, 
2.  This  is  the  most  difficult  part  of  the  work,  but  it  is  not  as 
difficult  as  one  might  think,  when  carefully  carried  out. 

The  circular  cutter  is  now  made,  and,  after  having  been 
rough-turned  as  nearly  to  shape  as  possible,  the  formed  tool. 
Fig.  2,  is  used  to  finish  off  with  a  light  cut.  After  the  cutter 
has  been  gashed  to  form  the  teeth,  the  formed  tool  is  used  to 
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Figr.    3.     Tracing  of  Rack   Tooth   in  Various   Positions,    giving 
Form  of   Gear-cutter 

back  off  or  relieve  the  teeth,  preferably  in  a  backing-off  ma- 
chine or  in  a  lathe  with  a  backing-off  attachment.  If  neither 
of  these  means  is  available,  the  next  best  way  is  to  pull  the 
belt  of  the  lathe  by  hand,  with  the  back-gears  in,  and  feed  by 
the  cross-slide  for  each  tooth.  All  that  now  remains  is  to 
harden  the  cutter  carefully  and  grind  the  faces  of  the  teeth. 
Pawtucket,  R.  I.  Richard  W.  Dickinsox 


Fig.    2.     Formed   Tool    made    from   Layout   in    Fig.    3 


MEAN   CIRCUMFERENCE   OF  A  RING 

The  usual  formula  for  obtaining  the  mean  circumference  of 
a  ring  of  the  form  shown  at  the  right-hand  side  of  the  ac- 
companying illustration  is: 
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Diagram    used    in    deriving    Formula    uiid    Example 
of   Odd  shaped  Kings 


Mean   circumference  ^  tt  X 


D  +  d 


2 


where  D  and  (/  are  the  inside  and  outside  diameters. 

Tlie  length  L  of  the  wire  in  a  spiral  is  given  by  the  fol- 
lowing: 

D  +  cl 

L  =  AV  X  • ■ 

2 

where  A'  is  the  number  of  coils  in  the  spiral. 

In  working  on  a  certain  device  where  there  were  a  number 
of  ^ing^5  of  different  shapes,  and  in  such  positions  that  it  was 
only  possible  to  measure  the  periphery  and  the  diameter  S 
of  the  wire,  the  following  formulas  were  found  more  con- 
venient to  use: 

Mean  circumference  =  7r(Z)  —  S)  =  ir  {d  +  S). 

Similarly,  for  spirals,  the  length  L  of  the  wire  is  given 
by  the  following  formula: 

L  =  A'7r  (D  — S)  =AV  (rf  +  S). 

The  three  small  rings  shown  at  the  left-hand  side  of  the 
illustration  are  examples  on  which  these  formulas  can  be 
used  to  advantage. 

Syracuse,  N.  Y.  E.  J.  Exgman 


DIE  FOR  MICA  WASHERS 

The  die  shown  in  the  accompanying  illustration  was  de- 
signed for  cutting  small  mica  washers.  The  familiar  form  of 
punch  and  die  made  with  a  leader  to  push  the  blank  down 
through  the  die  does  not  work  well  on  mica,  as  the  material 
has  a  tendency  to  flake  off  and  stick  to  the  bottom  of  the 
punch.  Mica  is  also  found  to  wear  a  die  of  this  form  very 
rapidly.  In  handling  mica  in  a  punch  and  die,  the  material 
should  be  put  in  a  bath  of  turpentine  and  kept  in  the  liquor 
until  it  is  to  be  worked  up  under  the  press. 

The  die  illustrated  in  this  connection  gives  good  results  in 
making  mica  washers  and  affords  the  operator  plenty  of  room 


to  handle  the  strips  of  mica.  He  is  able  to  see  throuRh  the 
material  to  locate  it  in  position  over  the  die  so  that  unneces- 
sary waste  will  be  avoided.  The  screws  A  are  used  in  setting 
the  die.  Uy  turning  them  up,  the  ejector  C  is  forced  Into  the 
rubber  pad.  The  stripper  B  is  next  raised  and  lifted  out.  It 
is  made  free  enough  to  be  drawn  up  by  hand.  Then  the  punch 
and  die  may  be  put  together  ready  for  setting  up  on  the 
press;  after  setting,  the  stripper  B  Is  put  back  Into  place. 
Guide  pins  could  be  used  but  they  would  be  In  the  way  In 
operating  the  die  on  scrap  stock. 

Stamford,  Ontario,  Can.  R.  Wii.cox 


JIG   AND  FIXTURE   DESIGN 

In  the  December  number  of  M.vcnixEnY,  I  noticed  an  In- 
teresting article  by  "Server"  describing  a  variety  of  clamp- 
ing devices  applicable  for  use  in  jig  and  fixture  design.  I 
would  like  to  suggest  a  few  methods  that  practice  has  proved 
to  be  superior  to  some  shown  in  the  article  referred  to. 


Fig.     1.     Good    Substitute    for    Bellmouthed    Bushing 


Fig.    2.     Superio 


Method    of   turning   Screw    Clamps   which 
avoids   Sore   Hands 


Compound  Die  for  cutting  Mica  Washers 


Fig.  5  of  "Server's"  article  showed  a  bell-mouthed  screw 
bushing  which  locates  and  clamps  the  work  for  drilling  and 
reaming.  This  style  of  bushing  requires  an  extra  long  drill, 
and  if  made  with  two  sizes  of  holes,  as  shown,  particular 
care  will  have  to  be  taken  in  using  small  drills  to  prevent 
breaking  a  number  of  them.  Another  objectionable  feature  of 
this  clamping  device  is  that  chips  work  Into  the  threads  and 
prevent  turning  the  bushing  easily;  this  also  shortens  the 
life  of  the  thread. 

Fig.  1  of  the  present  article  shows  a  clamping  device  which, 
although  a  little  more  expensive,  the  writer  believes  to  be 
far  superior  to  "Server's"  method.     This  device  would  prob- 


781 


MACHINERY 


May,  1914 


ably  pay  lor  itself  in  snviiiK  tli>"  bicakiiiK  <■>(  drills,  as  tlio 
bushinK  on  tills  Jig  can  bo  made  shorter  and  with  ono  sized 
hole.  Little  explanation  Is  necessary  to  make  the  operation 
of  this  device  clear  to  any  mechanic.  The  screw  A  swings 
the  lever  li  about  pin  C  and  pushes  down  the  bushing  D 
which  is  a  slip  fit  in  the  body  of  the  jig. 

Figs.  9,  10,  11  and  15  in  tlic  article  previously  referred  to 
showed  jigs  in  which  a  cast-iron  knob  was  employed  for  turn- 
ing the  clamping  screws.  I  have  seen  operators  with  .sores  on 
their  hands  which  were  caused  by  manipulating  these  cast- 
iron  screw  knobs.  If  it  is  necessary  to  use  a  hand-screw  for 
clamping  work  in  a  jig,  the  design  shown  In  Fig.  2  of  the 
present  article  will  bo  found  far  superior.  A  screw  of  this 
kind  is  cheaper  to  make  and  does  not  injure  the  workman's 
hands,  as  the  pin  A,  which  is  pressed  into  the  head  of  the 
screw,  may  be  3  or  4  inches  in  length,  thus  affording  ample 
leverage  for  tightening  the  screw.  Tlie  only  reason  that  I 
can  see  for  using  a  cast-iron  screw  knob  is  that  it  looks  well 
in  the  drawing. 

Detroit,  Mich.  Chaui.ks  Staples 


REAMING  FIXTURE   FOR   CAM-SHAFT 
BEARINGS 

A  great  deal  of  time  and  labor  is  required  to  properly  scrape 
a  bearing  by  hand,  and  any  tool  or  fixture  that  will  do  better 
work  or  assist  the  operator  to  do  the  work  in  a  short  space  of 


for  additional  eciuipment,  is  fast  becoming  a  selling  plun  tliat 
represents  a  relic  of  bygone  days.  It  has  long  been  conceded 
that  a  "satisfied  customer  Is  the  best  advertisement,"  but 
altliough  this  business  axiom  lias  been  universally  revered  it 
has  seldom  been  acted  upon  so  as  to  really  accomplish  re- 
sults. There  is,  however,  a  decided  tendency  toward  the 
increased  use  of  expert  demonstrators;  in  fact,  the  expert 
demonstrator  might  be  more  properly  called  a  "follow-up" 
engineer.  The  activity  of  the  so-called  expert  demonstrator 
is  no  longer  confined,  by  progressive  manufacturers,  to  the 
aid  his  services  may  bring  in  effecting  an  immediate  sale, 
but  rather  as  a  substantial  means  of  building  up  a  future 
business.  It  Is  in  this  respect  that  the  activity  of  the  expert 
demonstrator  as  a  "follow-up"  engineer  can  be  made  an  in- 
fluence for  far-reaching  good. 

Let  us  assume  that  a  number  of  competitive  machines  are 
at  work  in  a  certain  machine  shop.  Each  machine  is  capable 
of  performing  work  up  to  a  certain  capacity,  and  if  that 
capacity  is  not  reached,  the  loss  will  be  felt  eventually  by 
the  builder  of  the  machine  and  possibly  to  a  greater  extent 
than  by  the  user.  So  long  as  a  machine  is  permitted  to  be 
used  under  conditions  that  impair  its  efficiency,  it  remains 
a  chronic  injury  to  the  reputation  and  business  of  the  builder. 
Ordinarily,  the  services  of  an  expert  demonstrator  circulat- 
ing among  the  shops  of  the  users  of  a  certain  machine  are 
looked  upon  as  entirely  gratis  on  the  part  of  the  builder,  but 
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Duplex    Reaming    Fixture    with    Ratchet    Drive    for  finishing   Cam-shaft    Bearings 


time  is  a  money  saver.  Tlie  reaming  fixture  show^n  in  the 
accompanying  illustration  was  designed  to  overcome  the  diffi- 
culty we  had  experienced  in  scraping  the  bearings  for  oil  en- 
gine cam-shafts  by  hand.  These  bearings  were  always  bab- 
bitted in  place  in  the  crank-ease  by  means  of  a  special  babbit- 
ting mandrel  which  was  designed  to  bring  the  cam-shaft  bear- 
ings in  proper  alignment  with  each  other,  and  in  the  proper 
relation  to  the  crankshaft  bearings.  The  hand  scraping  was 
slow  and  unsatisfactory  and  ordinary  reaming  was  of  little 
assistance  because  of  the  impossibility  of  obtaining  the  re- 
quired degree  of  accuracy. 

The  spiral  reaming  fixture  which  forms  the  subject  of  this 
article  is  equipped  with  a  ratchet  handle  for  turning  it.  It 
will  be  seen  that  one  right-hand  and  one  left-hand  spiral 
reamer  are  used,  the  two  reamers  being  a  single  unit  to  pre- 
vent any  tendency  for  them  to  draw  away  from  or  push  against 
each  other.  By  placing  the  reamers  in  the  cam-shaft  bearings 
and  tightening  the  nuts  down  on  the  bearing  caps,  while  turn- 
ing the  reamers  by  means  of  the  ratchet  handle,  a  smooth 
accurate  bearing  surface  is  produced.  The  bearings  are 
brought  to  the  proper  size  and  in  accurate  alignment  with 
each  other  in  a  very  short  space  of  time.  M.  W.  W. 


THE  "FOLLOW-UP"  ENGINEER 

To  sell  a  machine  and  then  promptly  forget  about  it  until 
it   is   thought  the  same   purchaser   might  be   in   the   marliet 


progressive  firms  have  learned  that  such  a  practice  is  mutu- 
ally beneficiaL  Aside  from  the  enormous  advertising  value 
accruing  from  the  fact  that  manufacturers'  products  are 
working  up  to  a  capacity  that  stamp  them  as  efllcient  tools, 
tliere  is  an  additional  benefit  to  the  manufacturers  that  is 
often  entirely  overloolied. 

Let  us  assume,  for  example,  that  a  grinding  machine 
manufacturer  employs  as  a  regular  part  of  the  selling  organ- 
ization, the  services  of  an  expert  demonstrator  whose  duty 
it  is  to  visit  periodically  the  shops  of  users  of  the  product  of 
liis  company  with  a  view  to  assisting  in  bringing  the  ma- 
chines up  to  an  increased  standard  of  production.  Un- 
doubtedly such  an  expert  is  in  a  position  to  lend  material 
assistance  to  the  manufacturer  wliicli,  in  itself,  should  be 
sufficient  recompense.  It  will  be  just  as  readily  appreciated, 
however,  that  such  a  circulating  expert  can  also  become 
of  great  value  to  the  designing  organization  of  the  manu- 
facturer whom  he  represents,  in  that  he  is  constantly  coming 
in  contact  with  mechanics  whose  ingenuity  is  often  a  potent 
factor  in  increasing  the  utility  of  the  machines  tliey  are  using. 
In  this  way  the  manufacturer's  representative  has  an  op- 
portunity of  observing  improvised  improvements  designed  for 
special  purposes,  that  can  well  be  made  a  part  of  the  design 
of  improved  machines  as  tliey  are  brouglit  out  from  time  to 
time.  It  is  safe  to  say  that  many  an  improvement  in  the 
design  of  machine  tools  originated  in  the  shops  of  users.  In 
the  same  way  that  a  shop  that  permits  no  visitors,  probably 
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loses  as  nnich  as  it  keeps  away   from  coinpctilors,  the  expert 
deinoiistrator  learns  as  much  as  he  dispenses. 

A.  V.  FRA.NCia 

FIXTURE   WITH   CLAMPING   AND 
EJECTING   DEVICES 

The  fixture  shown  in  the  end,  plan,  and  sectional  views  of 
the  accompanying  illustration  was  designed  for  holding  the 
two  parts  shown  by  the  dot-and-dash  lines,  while  the  ends 
were  being  ground  in  an  ordinary  disk  grinder.  Each  piece 
consists  of  two  hardened  steel  strips,  shaped  as  shown  by  the 
end  view.  These  two  strips  are  joined  by  a  circular  spacer 
A,  to  which  they  are  electrically  welded.  The  fixture  Is 
mounted  on  the  sliding  table  of  the  grinder.  When  grinding, 
the  ends  arc  brought  up  against  the  abrasive  disk,  after  which 
the  work  is  moved  back  and  forth  across  the  face  of  the  disk 
in  the  usual  manner.  The  length  of  the  parts  is  regulated 
by  a  stop  on  the  grinder  table. 

This  fixture  was  made  of  steel  throughout  and  some  of  the 
details  were  hardened.  The  fixture  is  located  on  the  grinder 
table  by  the  tongue  pieces  B  and  S,  attached  to  part  C,  which, 
in    turn,    is    fast-       


toward  the  abrasive  disk  and  in  position  for  grinding.  On 
the  other  hand,  when  the  work  was  to  be  removed,  the 
pressure  on  the  handle  necessary  to  release  the  clamps  moved 
the  table  back  away   from  tlio  wheel. 

i:iizabeth,  N.  J.  Gkoik.k  R.   Rriiaiids 

ADVERTISING   IN   THE   PROFESSIONS 

There  are  many  kinds  of  advertising  but  the  object  of  all 
advertising  is  to  increase  business.  The  merchant  who  has 
goods  that  he  wishes  to  sell  at  a  profit  buys  newspaper  space 
and  uses  it  to  tell  buyers  that  his  goods  are  the  best  obtain- 
able for  the  money;  but  that  is  only  one  of  the  ways  in 
which  he  advertises.  His  window  display  is  an  advertise- 
ment, he  donates  goods  to  fairs,  gives  prizes  for  contests, 
and,  in  fact,  misses  no  opportunity  to  get  his  name  and  his 
goods  before  the  buying  public.  He  is  not  accused  of  lack 
of  modesty  when  he  praises  his  goods  and  claims  that  he  has 
made  the  best  selection  possible  when   he  bought  his  stock. 

The  professional  man  also  has  goods  to  sell.  His  stock  in 
trade  is  his  services,  and  the  value  of  his  services  depends 
on  his  ability  to  get  results.  It  is  not  good  form  for  a  pro- 
fessional man  to  buy  newspaper  space  and  use  it  to  exploit 
the    desirable 
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ened  in  a  slot 
formed  in  the 
main  body.  This 
member  C  takes 
the  thrust  of  cam 
D  which  is  oper- 
ated by  lever  E 
and  serves  to 
clamp  the  work 
in  position  by 
m  e  a  n  s  of  the 
wedge  and  lever 
clamping  arrange- 
ment seen  in  the 
end  view.  This 
cam,  instead  of 
having  a  fixed 
center,  floats  be- 
tween parts  C 
and  F  and  is  held 
sideways  by  yoke 
G.  This  yoke  has 
enough  swiveling 
motion  to  com- 
pensate for  any 
inequality  in  the 
clamping,  due  to 
variations  in  the 
size  of  the  work. 
The  clamping 
bolts  H  are 
threaded  into 
yoke  (}  and  liave  wedge  shaped  ends  which  engage  the  clamp- 
ing levers  J.  The  threaded  connection  allows  for  adjustment 
when  the  cam  or  other  members  become  worn.  The  jaws  J 
swivel  about  the  screws  shown  and  are  normally  held  open  by 
springs  K. 

The  work  is  located  by  pins  L  and  the  end-stop  M. 
Owing  to  variations  in  the  size  of  the  work,  some  of  the 
pieces  stuck  to  the  front  pins  L  and  could  not  readily  be 
removed.  To  overcome  this  difficulty,  the  ejector  N  was 
provided  to  "strip"  the  parts  from  the  pins.  This  ejector 
is  operated  by  the  same  handle  /;  which  controls  the  move- 
ment of  the  clamping  jaws.  After  the  jaws  are  open  suf- 
ficiently to  release  the  clamps,  a  further  motion  of  the  handle 
brings  it  into  contact  with  the  end  of  ejector  A',  thus  raising 
the  front  end  and  forcing  the  work  off  the  pins.  The  holes 
marked  O  are  used  for  clamping  the  fixture  to  the  grinder 
table  by  means  of  screws  and  T-nuts. 

One  of  the  points  that  facilitated  the  operation  of  this  fix- 
ture was  that  the  handle  moved  to  the  left  to  tighten  the  jaws 
and  this  motion  was  continued  after  the  work  was  clamped, 
thus    pushing   the    grinder    table,    which    moved    freely,    over 
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qualities  of  his 
own  services,  but 
there  are  other 
ways  of  advertis- 
ing his  ability 
that  are  legiti- 
mate and  are  con- 
stantly used  by 
professional  men. 
You  can  hardly 
pick  up  a  news- 
paper  without 
seeing  an  item 
stating  that  Dr. 
So-and-So,  the 
local  expert  on 
tuberculosis,  de- 
livered a  lecture 
on  the  benefits  of 
the  Red  Cross 
stamp  fund,  to  the 
Woman's  Club,  or 
that  Mr.  Some- 
body, the  noted 
lawyer,  addressed 
the  Chamber  of 
Commerce  on  the 
working  of  the 
new  income  tax 
law,  or  that  the 
Honorable  Some- 
b  o  d  y-or-Other — 
congressman  from  the  first  district— addressed  a  mass  meet- 
ing on  the  duty  of  congress  to  the  people,  and,  once  in 
awhile,  we  read  of  John  Jones,  the  well  known  engineer,  de- 
livering a  lecture  on  efficiency  in  every-day  life. 

In  this  day  and  age  it  is  not  only  perfectly  legitimate  to 
advertise  what  you  have  to  sell,  but  necessary  for  any  large 
success,  and  if  engineers  advertised  more  exten.sively  than 
they  do  their  professional  standing  would  be  better  recog- 
nized. It  is  true  that  the  engineer  is  not  interested  in  adver- 
tising his  ability  to  the  general  crowd,  in  the  same  degree  as 
is  the  doctor  and  lawyer;  nevertheless,  if  Joe  Brown,  the 
factory  superintendent,  delivered  a  lecture  to  the  business 
men  on  how  to  handle  men,  the  "Boss"  would  be  impressed 
with  the  fact  that  Joe  did  have  less  trouble  with  the  men 
than  his  former  superintendent.  Furthermore,  other  bosses 
that  heard  the  lecture  or  read  of  it  would  note  that  Joe  had 
some  good  ideas  and  was  the  kind  of  man  they  would  like 
to  have  in  their  organizations.  The  opportunities  for  deli- 
vering lectures  to  general  audiences  are  limited,  but  one  has 
a  good  audience  at  any  meeting  of  the  engineering  societies 
to   which   he   belongs.     There    is   another    medium,    however, 
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g    Fixture    so    designed    that    Work    is    clamped    and    ejected 
from   Locating   Pins   by  a  Single   Handle 
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that  roaclic'hi  ii  \aviir  anil  Holoit  audh'iico  anil  that  is  the  ti'ch- 
iiical  iiiaKa/.liii's. 

AdviTtisiiig  of  this  sort,  wlu'lhiT  It  consists  of  led  arcs  ili'li- 
vered  personally  or  artk'los  publishod,  has  a  two-fold  value: 
First,  it  secures  a  desirable  publicity  and,  second,  it  provides 
an  incentive  for  iniprovonient.  The  man  who  delivers  a  good 
lecture  or  has  a  valuable  article  published  begins  to  think  ho 
really  does  amount  to  something  and  he  gets  the  ambition  to 
do  something  better.  Ho  becomes  so  interested  in  his  sub- 
ject that  it  is  a  pleasure  to  burn  the  "midnight  oil,"  digging 
up  everything  he  can  find  on  that  subject,  and  he  goes  to  the 
offlce  or  shop  with  a  new  interest.  Ills  field  is  broadened  be- 
cause his  ideas  are  presented  to  people  all  over  the  world, 
and  if  his  ideas  are  faulty,  people  from  all  over  the  world 
will  tell  him  so,  too.  This  puts  him  on  his  mettle  to  perfect 
his  Ideas  and  defend  them,  until  he  is  soon  looked  upon  both 
by  others  and  himself  as  an  authority  in  his  line.  When  he 
has  secured  this  result  he  has  reached  the  same  stage  as 
the  manufacturer  who  puts  out  a  staple  line  of  goods  with 
a  countrywide  reputation.  He  can  sell  his  services  anywhere 
and  the  position  he  reaches  is  limited  only  by  his  ability  and 
energy.  This  docs  not  mean  that  advertising  need  be  the 
only  reason  for  presenting  papers  personally  or  through  the 
press,  but  the  advertising  and  the  incentive  to  better  and 
broader  work,  are  enough  to  well  repay  any  man  for  his 
trouble,  and  many  a  man  made  his  start  out  of  the  rut  in 
this  manner.  Navillus 


TOOLS  FOR   TRUING   VALVES   AND 
VALVE   SEATS 

Keeping  gage  cocks  in  good  condition  is  often  a  serious 
problem  in  districts  where  the  water  is  bad.  In  such  cases 
the  sediment  in  the  water  has  a  tendency  to  cut  the  valve 
and  seat.  The  usual  method  of  grinding  takes  a  consid- 
erable amount  of  time  and  on  account  of  the  difficulty  that 
is  experienced  in  holding  the  valve  exactly  in  line  with  the 
seat  during  the  grinding  operation,  it  is  not  always  possible 
to  get  a  good  tight  joint. 

The  accompanying  illustration  shows  tools  which  make 
it  possible  to  grind  valves  and  valve  seats  with  a  high  degree 


Tools  used  for  truing  the  Valves  and  Seats  of  Boiler  Gage  Cocks 

of  accuracy.  The  parts  of  this  outfit  consist  of  a  seat  reamer, 
a  valve  reamer  and  a  wrench  for  adjusting  the  parts.  The 
body  of  the  seat  reaming  tool  A  is  screwed  into  the  body 
of  the  gage  cock,  and  the  adjusting  screw  B  is  turned  until 
the  reamer  G  rests  lightly  on  the  seat.  Then  using  the  square 
hole  in  the  handle  of  the  wrench,  it  is  only  necessary  to 
give  the  reamer  a  few  turns  in  order  to  true  up  the  seat. 
Similarly,  the  valve  reamer  body  D  is  screwed  onto  the  gage 
cock  bonnet  with  the  valve  in  position,  after  which  the 
adjusting  screw  E  is  turned  to  bring  the  reamer  F  into  con- 
tact with  the  valve.     The  valve  is  then  trued  up  in  the  same 


way  that  the  seat  of  the  valve  was  rellnished. 

The  importance  of  having  the  cutting  face  of  both  reamers 
of  exactly  the  same  angle  is  evident,  for  if  they  do  not  corre- 
spond it  is  obvious  that  the  valve  will  not  fit  properly  in  its 
seat.  These  tools  cut  rapidly  and  the  operator  who  uses 
them  should  be  instructed  to  apply  a  very  light  pressure 
and  to  be  careful  not  to  ream  away  mon;  material  tlian  is 
necessary  to  insure  a  good  lit.  Although  these  tools  were 
designed  for  use  on  gage  cocks,  the  design  could  be  easily 
modified  to  produce  a  tool  suitable  for  use  on  any  common 
type  of  valve  having  the  same  style  of  seat. 

Lincoln,  Neb.  H.  E.  Gii.lkttk 
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GAGE  FOR  SCREW  MACHINE  WORK 

A  type  arm  pivot  made  on  the  automatic  screw  machine  is 
illustrated  in  Fig.  1,  and  an  interesting  form  of  gage  for  test- 
ing the  accuracy  of  these  parts  is  shown  in  Fig.  2.     The  thin 
ends    of    this    part    con- 
stitute   the    main    bear- 
ings   of    the    pivot    and 
it  will  be  seen  that  the 
limit    of    tolerance    al- 
lowed    is     very     small. 

,,    „        .  4.       i.1.        .,1  ^'e-  !■     Screw    Machine    Work    to    be    graged 

Referring   to    the    illus- 

tration  of  the  gage  shown  in  Fig.  2,  it  will  be  seen  that 
the  block  A  is  secured  to  the  base  by  means  of  two 
screws  and  two  pins  and  that  it  is  drilled  to  receive 
the  gage  B.  This  gage  is  a  press  fit  in  the  blocli  A.  A 
similar  block  C  is  secured  to  the  base  and  drilled  to  receive 
the  gage  D.  This  block  is  of  greater  length  in  order  to  ac- 
commodate tlie  spring  which  returns  the  gage  to  its  original 
position  after  it  has  been  moved  back  by  the  handle  E  to  allow 
the  work  to  be  put  in  place. 

To  check  the  dimensions  of  a  piece  of  work  with  this  gage, 
the  inspector  pulls  back  the  lever  which  Jioves  the  gage  D 
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Fig.  2.     Gage   for   Piece   shown   in  Fig.    1 

with  it.  This  enables  one  end  of  the  type  arm  pivot  to  be 
slipped  into  the  gage  B,  which  has  a  hole  in  it  of  exactly  the 
same  shape  as  the  end  of  the  work  to  be  gaged.  The  handle  E 
is  then  released  and  the  spring  returns  the  gage  D  over  the 
opposite  end  of  the  work.  It  will  be  seen  from  the  illustrations 
that  the  limit  of  tolerance  on  these  pins  is  between  0.0536  and 
0.0540  inch,  and  the  gage  indicates  whether  the  dimensions 
are  within  these  limits  by  the  position  of  the  movable  gage  D. 
All  screw  machine  operators  do  not  have  a  micrometer  gradu- 
ated to  0.0001  inch  and  this  gage  takes  the  place  of  such  a  mi- 
crometer with  perfect  satisfaction.  It  will  also  be  seen  that 
holes  and  slots  are  provided  at  the  left-hand  end  of  the  gage 
for  checking  the  dimensions  of  the  large  diameter  and  the 
length  of  the  work.  Leo  Morto\ 

*     *     * 

Automobile  engineering  as  a  career  will  be  made  the  sub- 
ject of  a  series  of  talks  before  the  engineering  societies  of 
various  colleges,  according  to  a  plan  that  has  been  formu- 
lated by  the  metropolitan  section  of  the  Society  of  Automo- 
bile Engineers.  The  need  of  trained  men  is  constantly  felt 
in  the  automobile  industry,  and  it  is  believed  that  it  properly 
devolves  upon  this  society  to  assist  in  attracting  the  atten- 
tion of  undergraduates  to  this  field.  Incidentally,  the  ad- 
vantages of  junior  membership  will  be  advocated  as  a  means 
of  getting  into  touch  with  current  practice  before  engaging 
in  practical  work. 
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QUESTIONS  ON  PRACTICAL  SUBJECTS  OF  GENERAL  INTEREST 


TO  REMOVE  OIL  VAPOR  FROM  COM- 
PRESSED AIR 

O.  B.  M.  Co.— We  arc  iiitorosted  in  a  device  for  extracting 
oil  vapor  from  compressed  air.  We  use  compressed  air  to 
blow  bottles  with  our  bottl(>  machine,  and  the  oil  vapor,  we 
believe,  causes  the  Inside  surface  of  the  bottle  to  become 
smoky.  We  will  be  glad  to  receive  details  of  any  successful 
device  for  removing  the  oil  vapor  resulting  from  the  lubri- 
cation of  the  air  compressor  cylinder. 

A. — The  apparatus  used  by  the  large  watch  companies  for 
purifying  the  air  supplied  to  rooms  in  which  certain  opera- 
tions are  conducted  would,  perhaps,  answer  your  require- 
ments. The  Waltham  Watch  Co.  has  been  fairly  suc- 
cessful in  removing  lubricating  oil  from  compressed  air  by 
passing  the  air  through  an  after-cooler  and  settling  chamber 
before  it  enters  the  discharge  pipes.  The  after-cooler  breaks 
the  air  up  into  small  columns  and  the  air  is  cooled  to  a 
temperature  that  causes  a  large  percentage  of  the  oil  to  be 
deposited  in  the  bottom  of  the  settling  chamber.  Further 
refinement  is  accomplished  by  the  use  of  oil  separators  in 
the  air  mains  provided  with  suitable  drip  connections.  It  is 
necessary  to  cool  the  air,  and  to  reduce  its  travel  to  a  low 
velocity  in  the  settling  chamber  in  order  to  remove  the  oil 
efficiently. 


STRESSES  IN  SHEAR  FRAME 

W.  W.  McK. — I  wish  to  build  a  small  hydraulic  shear  and 
would  like  to  have  some  information  regarding  the  forces  act- 
ing on  and  in  the  frame.  Referring  to  Fig.  8,  there  is  a  driv- 
ing force  of  40,000  pounds  acting  at  A.  When  the  plate  or 
bar  to  be  sheared  is  held  perpendicular  to  the  line  of  action 
of  the  driving  force  A,  what  will  be  the  force  tending  to 
separate  the  shear  blades;  i.  e.,  what  will  be  the  amount  in 
pounds  or  in  terms  of  the  driving  force  A  of  the  forces  at  B 
and  C?  I  would  also  like  to  know  what  the  angle  d  in  degrees 
should  be  between  the  top  and  bottom  shear  blades  in  order 
to  offer  the  least  possible  resistance  to  shearing. 

Answered  by  WiUiam  L.  Cathcart 

The  angle  between  the  blades,  that  is,  the  inclination  of  the 
upper  blade  to  the  horizontal,  varies  between  5  and  15  de- 
grees—  5  degrees  for  thin,  and  15  degrees  for  thick  material. 

General  Methods  of  Determining-  Stresses 
In  finding  the  principal  stresses  in  this  shear,  the  methods 
of  graphic  statics  will  be  used,  since,  in  this  case,  they  will 
be  simpler  and  more  compact  than  analytical  treatment.  The 
leading  principles  on  which  these  methods  are  based  are  as 
follows:  To  every  action  there  is  an  equal  and  opposite  re- 
action. Thus,  if  an  anvil  be  struck  by  a  hammer,  it  will  strike 
back  with  a  reacting  force  equal  to  the  force  of  the  hammer 
blow.  When  two  bodies  strike  each  other  or  are  pressed  to-  • 
gether,  the  reaction  of  the  body  struck  or  pressed  upon  is, 
disregarding  friction,  always  normal  to  the  surfaces  in  con- 
tact. A  body  in  motion  may  be  considered  as  in  momentary 
equilibrium  at  any  instant  under  the  action  of  the  forces 
and  reactions  acting  upon  it  at  that  instant.  In  order  that  a 
body  shall  be  in  equilibrium,  the  lines  of  action  of  its  forces 
and  reactions  must  meet  in  some  common  point;  if  they  do 
not  thus  meet,  there  is  a  resultant  couple  tending  to  make  the 
body  rotate.  The  particulars  required  to  be  known  as  to  each 
force  or  reaction  of  any  given  system  are  its  magnitude  and 
direction.  When  all  but  two  of  these  particulars  are  known 
for  the  system,  a  "force  triangle"  or — for  more  than  three 
forces  or  reactions — a  "force  polygon"  can  be  drawn,  with 
each  of  its  sides  parallel  to  the  line  of  action  of  a  cor- 
responding force  or  reaction.  From  such  a  triangle  or  poly- 
gon the  unknown  magnitudes  or  directions  can  be  de- 
termined. In  order  that  a  body  shall  be  in  equilibrium,  there 
are  two  conditions:  the  force  triangle  or  polygon  must  close, 
that  is,  its  sides  must  meet;  and,  second,  the  forces  and  re- 
actions must  all  have  the  same  direction  in  passing  around 
the  periphery  of  the  triangle  or  polygon.  When,  on  the  other 
hand,  the  direction  of  any  one  force  in  such  a  triangle  or 
polygon  is  opposed  to  that  of  all  of  the  others,  the  correspond- 


ing side  represents,  in  magnitude  and  direction,  the  resultant 
of  a  system  acting  on  a  body  which  is  not  in  equilibrium. 

Netrll(rlble  Factors 
There  are  some  factors  in  this  problem  which,  for  all  practi- 
cal purposes,  may  be  disregarded,  since  they  have  no  very 
material  effect  on  the  results,  and  their  omission  will  greatly 
simplify  the  analysis.  For  example,  friction  will  not  be  con- 
sidered although,  acting  near  the  upper  left-hand  corner  of 
the  tilted  moving  blade,  it  has  a  relatively  slight  effect  in 
opposing  and  reducing  the  driving  force.  Again,  the  cutting 
edges  of  the  blades  are  usually  ground  to  an  angle  of  about 


Fig.    1.     Diagram    showing   Forces   and   Reactions   to   be   considered 

87  degrees,  that  is,  3  degrees  with  the  horizontal,  which  di- 
verts the  effective  shearing  force  and  blade  reactions  into  a 
plane  3  degrees  from  the  vertical.  This  inclination  is  too 
small  for  consideration  in  this  machine  and  the  shearing 
faces  of  the  blades  will,  therefore,  be  taken  as  horizontal. 
Again,  the  upper  blade,  after  shearing  the  plate,  bends  it  as 
the  blade  moves  downward,  which  reduces  the  gross  driving 
force  by  the  amount  required  for  bending — a  factor  which 
may  be  neglected.  Finally^  in  finding  the  reactions  of  the 
guide  and  the  lower  blade,  these  reactions  and  the  driving 
force  will  be  temporarily  taken  in  Fig.  1  as  in  the  same  verti- 
cal plane,  an  assumption  which  will  not  modify  the  results 
appreciably. 

Effective  Shearing-  Force  and  Thrust  on  Guide 
The  effective  shearing  force  is  the  component  of  the  driv- 
ing force  which  is  normal  to  the  cutting  face  of  the  upper 
blade.  The  thrust  on  the  guide  is  the  horizontal  component 
of  the  driving  force.  Referring  to  Fig.  1,  the  driving  force 
is  uniformly  distributed  over  the  cutting  face  of  the  upper 
blade  and  the  resultant  of  these  distributed  forces  Is  a 
single,  concentrated  force  P,  having  a  vertical  line  of  action 
at  the  middle  of  the  blade.  The  upper  reactions  of  the  plate 
or  bar  which  is  being  sheared  have  a  resultant  R  which  is 
normal  to  the  cutting  face  of  the  blade.  Similarly,  the  re- 
actions of  the  guide  against  the  thrust  of  the  blade  have  a 
resultant  K,  which,  disregarding  friction,  is  normal  to  the 
surfaces  In  contact  and  is  therefore  horizontal.  At  any 
point  in  Its  stroke  the  upper  blade  may  be  taken  as  in 
momentary  equilibrium  under  the  action  of  P,  R,  and  R,. 
While  the  position  of  the  line  of  action  of  P  is  fixed,  the  po- 
sitions—although not  the  inclinations— of  the  lines  of  action 
of  R  and  Rt  vary  with  the  position  of  the  blade  and  that  of 
the  bar  under  shear.     As  the  blade  is  in  equilibrium,   the 
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tliifo  lines  1)1'  aitiiMi  must  nit'ct  in  a  conuiiDn  i)i)lnl.     Assume 
that  point  to  bo  O  tor  this  position  of  the  blade  and  bar. 

The  driving  foree  is  given  as  40,000  pounds.  In  Kig.  2  lay 
off  (lb  parallel  to  the  lino  of  action  of  P  and  equal,  to  any 
convenient  scale,  to  40,000  pounds.  Krom  b,  draw  he  and 
from  a  lay  olY  tic,  parallel,  respectively,  to  the  lines  of  action 
of  A"  and  A',.  Then,  measured  on  the  same  scale,  6c  ^  =  R  and 
ca=  U,.  The  directions  of  /',  A*,  and  A*„  as  transferred  from 
Fig.  1,  arc  the  same  in  passing  around  the  triangle  abc,  and 
hence  the  blade  is  In  equilibrium.  The  effective  shearing  force 
is  equal  to  A'  but  opposite  in  direction.  Similarly,  the  thrust 
on  the  guide  is  equal  and  opposed  to  R,.  If  friction  had  been 
considered.  A',  would  have  been  inclined  upward  from  the 
horizontal  by  the  amount  of  the  angle  of  friction  and  tho 
thrust  on  the  guide  would  have  a  downward  component.  In 
Fig.  1,  let  e  be  the  angle  between  the  blades.  Then,  in  Fig.  2, 
the  angle  abc  is  also,  by  geometry,  equal  to  e.  Hence, 
analytically,  we  have: 

ab      P 

Cos  e  =  —  =  — . 

cb      cb 

P 

Effective   shearing   force  ^=  c&  = . 

cos  6 

This  force  is  greater  than  P,  as  it  is  distributed  over  the 
Inclined  shearing  face  of  the  blade.    Similarly: 


P  cos  0 

Ki  act  ion   of  lower  blade  =  7?j  — =  P. 

cos  5 
TUtluK  Couple  nctlnif  to  Force  Blades  Apart 
Fig.  4  shows  a  vertical  section  of  the  blades  and  bar  Ijeing 
sheared,  the  section  being  talu^n  just  to  the  right  of  the  mid- 
dle of  the  blades  in  Fig.  1.     Shearing  is  not  a  cutting  or  saw- 
ing action,  but  a  detrusion — a  bodily  thrusting  down  by  the 
upper  blade  of  the  metal  along  the  plane  of  shear.     The  ef- 
P 

fectivc  shearing  force,  •,  is  normal  to  the  cutting  edge  of 

cos  0 

the  inclined  upper  blade;  it  has  a  vertical  component  equal 
to  tho  driving  force  P,  which  component  is  opposed  by  the 
reaction  from  the  lower  blade,  and,  as  has  been  shown,  this 
reaction  is  also  equal  to  P.  As  the  cutting  edges  are  ground 
to  an  angle  of  but  3  degrees  with  the  horizontal,  there  is  no 
tendency  to  tip  the  bar  when  the  upper  blade  first  strikes  it, 
since  the  pressure  of  the  latter  and  the  reaction  of  the  lower 
blade  have  practically  the  same  line  of  action;  but,  as  soon 
as  the  cutting  faces  of  the  blades  engage  the  bar  fully,  the 
lines  of  action  of  the  force  and  reaction  move  to  the  centers 
of  their  respective  blades,  and,  as  shown  in  Fig.  4,  are  then 
distant  by  an  amount  x  which  depends  on  the  thickness  of 
the  blades.  The  two  equal  and  opposite  forces  P,  whose  lines 
of  action  are  separated  by  the  distance  x,  constitute  a  couple 
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Fie.  2.  Force  Triaa 
gle  for  Reaction 
of  TTpper  Blade 


Fig.  3.    Force  Trian- 
gle   for    Reaction 
of   Lower   Blade 

ac 


Diagram    showing    Tilting    Couple 
ad    Couple    resisting   Tilting 


Fig.   5.     Force  Triangle  for 

Forces  and  Reaction  of 

Lower  Bracket 


Fig.    6.     Force  Triangle  for 

Forces  and  Reaction  of 

tJpper  Bracket 


ac  cos  0 


Sin  (9  =  —  = 

cb 

Psin  e 
Thrust  on  guide  =  ac  =  — ^ : 


P  tan  e. 


cose 
Reaction  of  Lower  Blade 

Referring  again  to  Fig.  1  and  assuming,  as  previously  stated, 
that  the  lines  of  action  of  the  forces  and  reactions  of  the 
blades  all  lie  in  the  same  vertical  plane,  the  bar  which  is 
being  sheared  is  in  equilibrium  under  the  action  of  the  ef- 
fective shearing  force,  which  is  the  reaction  R  reversed;  the 
reaction  R,  from  the  lower  blade,  which  is  normal  to  the  sur- 
faces in  contact  and  therefore  vertical;  and  a  force  P,  which 
is  equivalent  to  the  effect  of  friction  and  acts  horizontally 
toward  the  left.  If  there  were  no  friction  and  if  this  force 
were  absent,  the  bar  would  slide  out  of  the  shear  toward  the 
right  as  soon  as  the  upper  blade  put  pressure  on  it.  Since 
the  bar  is  in  equilibrium,  these  three  lines  of  action  meet  at 
the  common  point  Oj. 

In  Fig.  3,  lay  off  to  any  convenient  scale,  cb  equal  to  the 
effective  shearing  force  and  parallel  to  its  line  of  action. 
From  6,  draw  bd  and  from  c  lay  off  cd.  parallel,  respectively, 
to  the  lines  of  action  of  R.  and  P,.  Then,  measured  on  the 
same  scale,  B(Z  =  i?2  and  dc==P,.     The  angle  cbd  =  e  and  as: 


c6=- 


Cos  cbd  =  cos  6  ■■ 


cos  e 

bd 
cb 


i?,  cos  e 


whose  moment  or  power  is  equal  to  the  product  of  one  of  the 
forces  and  the  arm  of  the  couple,  that  is: 

Moment  of  tilting  couple  =  Px  inch-pounds. 

The  tendency  of  a  couple  is  always  to  produce  rotation  of 
the  body  on  which  it  acts.  As  shown  by  the  arrowhead  a, 
this  couple,  if  unopposed,  would  revolve  the  bar  in  a  clock- 
wise direction  and  press  it  against  the  blades,  tending  to 
force  them  apart  as  indicated  by  the  arrows  b. 

It  should  be  observed  that  this  tilting  moment  Px  is  a 
theoretical  maximum  which  will  not  be  fully  attained  in 
practice.  It  disregards  the  friction  of  the  upper  blade  in  its 
guide  and  assumes  that  the  bar  being  sheared  is  thick  enough 
and  wide  enough  to  require  the  full  driving  force  to  shear  it 
and  to  bend  the  sheared  part  under  the  upper  blade,  as 
shown  in  Fig.  1.  Further,  while  the  common  theory  of  flexure 
assumes  the  shearing  stress  to  be  uniformly  distributed  over 
the  cross-section  of  a  bar  under  shear,  the  actual  power  re- 
quired to  shear  such  a  bar  varies  at  different  points  in  the 
depth.  Thus,  Prof.  Goodman,  in  "Mechanics  Applied  to  En- 
gineering," page  315,  states  that,  from  autographic  shearing 
diagrams  it  is  found  that  the  maximum  force  required  oc- 
curs when  the  shearing  "tackle"  is  about  one-fifth  of  the  way 
through  the  bar.  At  this  point  then  the  tilting  couple  would 
be  a  maximum.  As,  at  all  other  points  in  the  depth  of  the 
bar,  it  would  be  less,  and  as  the  inclination  of  the  upper  blade 
makes  every  point  of  its  cutting  edge  shear  simultaneously  at 
a  different  depth,  it  is  wholly  probable  that  the  average  tilt- 
ing moment  at  any  point  in  its  stroke  is  considerably  less 
than  the  theoretical  maximum  calculated  above — how  much 
less  is,  however,  indeterminate  theoretically. 
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The  Couple  Re.slstliik-  Tilting 
As  has  been  stated,  the  couple  Px  tends  to  rotate  the  bar. 
Since  the  bar  does  not  thus  rotate,  this  couple  must  be  op- 
posed and  balanced.  A  couple  can  only  be  balanced  by  an 
opposite  couple  of  equal  moment.  This  resisting  couple  must 
be  constituted  by  the  reactions  of  the  blades  to  the  pressure 
upon  them  by  the  bar,  owing  to  its  attempted  rotation  by 
the  tilting  couple.  In  other  words,  the  blades  make  fulcrums 
of  their  supports  to  withstand  the  strain  produced  by  their 
own    action    in    different   vertical    planes,    as    is    essential    in 


Fiff.    7.     Section    through    Plate    under    Shear    showing 
Average   Value  of  Arm   y  of   Resisting   Couple 

shearing.  The  resisting  couple  is  represented  in  Fig.  4  by 
the  forces  Pi  with  the  arm  y,  which  arm  decreases  as  the 
blade  moves  downward.  In  accepting  the  theoretical  maximum 
of  the  tilting  couple  as  above,  we  shall  err  on  the  side  of 
safety.  To  balance  each  other,  the  moments  of  the  two 
couples  must  be  equal.    Therefore: 

Moment  of  resisting  couple  —  P.y  —  Px  inch-pounds. 

It  is  evident  that,  so  far  as  tilting  is  concerned,  the  couple 
Px  may  be  replaced  by  the  equivalent  couple  P'ai.  having  the 
same  line  of  action  as  the  resisting  couple  P/y.   Then: 

Moment  of  equivalent  tilting  couple  =  P'aj  =  Px  inch- 
pounds,  in  which  P' ,  =P,. 

From  this  equation,  the  normal  pressure  acting  near  the 
extremity  of  each  blade  to  force  the  blades  apart  is: 

Px 

Normal  tilting  force  =  P'~  = pounds. 

y 

Numerical  Results 
Substituting  in  the  several  equations  deduced  above,  we 
have  the  numerical  results  given  in  the  table.  These  results 
apply  strictly  only  when  the  bar  to  be  sheared  is  so  thick 
and  wide  that  the  total  driving  force  of  40,000  pounds  is  re- 
quired to  split  it.  The  data  for  a  blade  angle  of  5  degrees  can 
be  found  similarly  from  these  equations,  if  the  driving  force 
P  be  given  a  suitable  value  for  this  metal.  In  any  case, 
average  values  of  the  tilting  couple  and  normal  pressure 
should  be  estimated  from  the  maximum  values  tabulated. 

TABLE  OF  SUMMARY  OF  RESULTS 

Blade  Angle  9  =  15°:     Driving  Force  P  =  40.000   pounds. 
Natural   functions  of   1.5°:    sin  =  0.259;    cos    =  0.960;    tan    ^ 
0.268. 

40,000 

Effective  shearing  force  = =  41,408  pounds. 

0.966 

Horizontal  thrust  on  guide  =  40,000  X  0.268  =  10,720  pounds. 
Reaction  of  lower  blade  =  40,000  pounds. 

.Maximum  moment  of  tilting  couple  ===  40,000  X  x  inch- 
pounds. 

Maximum  normal  tilting  pressure  on  each  blade  =  40.000  X 

X 

—  pounds. 

y 

Stresses  in  Holdingr  Bolts  of  Jsiw 
The  stresses  in  the  bolts  holding  the  jaw,  due  to  the  tilting 
forces  on  the  blades,  can  be  ascertained  with  accuracy  by  the 
methods  of  graphical  statics,  when  a  drawing  made  to  a 
fairly  large  scale  is  available.  The  results  given  below- 
found  from  a  cut  no  larger  than  Fig.  1— are  necessarily  some- 
what approximate.  The  methods  of  obtaining  them,  how- 
ever, can  be  made  entirely  clear,  and  will  serve  for  later  ap- 
plication to  a  suitable  drawing.     Each  of  the  two  brackets  of 


the  jaw  should  be  considered  separately  and  regarded  as  in 
equilibrium  under  the  action  of  the  forces  and  reactions  act- 
ing upon  it.  The  lower  bracket  Is  of  the  same  height  through- 
out; the  upper  bracket,  however,  slants  downward  and  is 
deepest  at  the  left,  giving  the  normal  pressure  a  greater 
leverage  there.  The  force  P\  represents  the  total  tilting  force 
on  each  blade,  and,  while  it  is  distributed  along  the  part  of 
the  edge  which  is  cutting  it  may  be  considered  as  concentrated 
at  any  selected  point  where  the  resultant  of  Its  distributed 
forces  may  be  assumed  to  act.  This  force  should  be  given 
a  definite  value,  in  order  to  find  the  stresses  in  the  bolts. 
Assume  that  a  narrow  bar  of  J^-inch  steel  is  to  be  sheared, 
and  that  it  will  be  inserted  at  about  the  center  line  of  the 
blades,  as  shown  in  Fig.  1.  Take  x  =  ■%  inch  and  i/  =  •;,  inch 
as  an  average  value  when  the  maximum  resistance  to  shear- 
ing occurs;,  and  estimate  four-fifths  of  the  maximum  tilting 
pressure  as  the  average  normal  pressure  along  the  cut  at  this 
time.    Then,  from  the  table: 

Normal  tilting  pressure  P'.,  =  4/5  X  40,000  X  3/8  X  8/3  = 
32,000  pounds. 

Now,  assume  the  forces  P'.  as  acting  at  the  points  m  and  n 
near  the  center  lines  of  the  blades.  Consider  the  lower 
bracket  of  the  jaw;  as  the  force  P\  Is  regarded  as  concen- 
trated at  the  point  n,  we  may  take  the  total  tensile  stresses 
In  the  two  bolts  as  temporarily  concentrated  In  a  single  bolt 
s,  which  alone  secures  the  flange  and  Is  In  the  vertical  plane 
passing  through  the  points  m  and  «.  The  bracket  Is,  there- 
fore, in  equilibrium  under  the  action  of  the  force  P\,  acting 
toward  the  left;  the  tensile  stress  T  in  the  bolt,  acting  down- 
ward; and  a  reaction  R^  from  the  frame.  From  n  project  the 
line  of  action  P\  on  the  side  elevation  of  the  bracket  and 
draw  through  the  center  of  the  bolt  the  vertical  line  repre- 
senting the  line  of  action  of  T.  These  two  lines  of  action 
meet  at  the  point  O;.  Under  the  thrust  of  the  force  P';,  the 
bracket  will  tend  to  tip,  pivoting  on  the  lower,  left-hand  cor- 
ner. This  corner  gives  one  point  in  the  line  of  action  of  R,; 
the  other  point  is  determined  by  the  fact  that,  for  equil- 
ibrium, the  lines  of  action  of  all  forces  and  reactions  must 
meet  at  a  common  point,  which  is  the  point  Oj.  The  line  of 
action  of  R^  therefore  passes  through  O.  and  the  lower,  left- 
hand  corner  of  the  bracket  and  is  so  drawn  in  Fig.  1. 


Fig.   8.     Typo  of  Shear  to   bt   desigmil 

In  Fig.  5 — which  should  be  drawn  to  as  large  a  scale  as 
possible— lay  off  ph  parallel  to  the  line  of  action  of  P'j  in  Fig. 
1  and  equal  to  32,000  pounds.  From  g  and  h,  draw  gk  and 
hk  parallel,  respectively,  to  the  lines  of  action  of  R,  and  T. 
as  given  In  Fig.  1.  Then,  measured  on  the  same  scale,  the 
total  tensile  stress  T  will  be  found  to  be  34,130  pounds.  As 
there  are  two  bolts,  the  stress  In  each  will  be  17,065  pounds, 
since  the  points  m  and  n  are  on  the  center  lines  of  the  blades. 
If  the  bolts  are  made  small  enough  to  stretch  to  an  appre- 
ciable extent  when  under  strain,  tensile  bending  stress  will 
also  occur  in  them.  With  moderately  large,  body-bound  bolts, 
the  effect  of  bending  may  be  disregarded. 
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I'Mn.  Ci  shows  (lie  forco  tiiaiiKic  for  llu'  uppi  r  hiackct.  It  la 
tlrawii  similarly.  Tho  Hue  ol'  at'lioii  of  P',  In  Fig.  1,  pro- 
Jiciid  iit,m  the  point  ?»i,  meets  the  line  of  action  of  the  up- 
ward tensile  stress  T,  in  tlio  bolt  nt  tlic  point  O.,.  Tlie  l)racket 
pivots  on  its  upper  rlKlit-liaiul  corner.  The  lino  of  action  of 
tlio  reaction  A",  passes  througli  this  corner  and  the  point  O,. 
The  bracket  is  in  c(|uilibrluni  under  the  action  of  P'„  T„  and 
!{,.  In  FIk-  ti,  tlie  line  /«/  is  drawn  parallel  to  the  lino  of 
action  of  P'..  and  equal,  as  before,  to  32,000  pounds.  From  <i 
and  /),  the  lines  ur  and  ;)/•  are  laid  off  parallel,  respectively,  to 
the  lines  of  action  of  T,  and  lit,  as  given  In  Fig.  1.  Then, 
measuring  on  the  same  scale,  we  have  qr  =  T,  =:  64,000 
pounds  or  32,000  pounds  In  each  of  the  two  bolts.  As  In 
Fig.  5,  the  direction  of  the  reaction  R,  is  determined  by  tho 
condition  that,  in  passing  around  the  triangle,  all  forces  and 
reactions  must  have  the  same  direction. 

The  greater  tensile  stress  in  the  upper  bolts,  as  comparea 
with  that  in  the  lower.  Is  due  to  two  conditions:  first,  tho  dis- 
tance from  the  point  m  to  the  flange  above  It  Is  slightly 
greater  than  the  corresponding  distance  from  the  point  n  to 
tho  lower  flange,  giving  the  pressure  on  the  upper  blade  a 
greater  leverage;  and,  second,  according  to  the  cut,  the  base 
of  the  upper  bracket  is  narrower  than  that  of  the  lower, 
which  makes  the  inclination  of  the  line  of  action  of  its  re- 
action more  nearly  vertical  than  that  of  the  lower  bracket. 
It  should  be  remembered,  as  to  these  results,  that  they  are 
neither  exact  nor  closely  approximate,  owing,  first,  to  the 
necessary  assumptions  as  to  the  average  magnitude  and  lo- 
cation of  the  resultants  of  the  normal  tilting  forces  on  the 
blades,  and,  second,  to  the  small  scale  of  the  drawing  from 
which  the  directions  of  the  reactions  were  found.  The  method 
of  obtaining  them  has,  however,  been  made  sufficiently  clear 
to  enable  more  accurate  results  to  be  obtained  under  suitable 
conditions. 

In  any  event,  the  values  of  the  resisting  couple  and  the 
normal  pressures  on  the  blades  will  vary  with  any  differences 
in  the  thickness  and  shearing  strength  of  the  plate  to  be 
sheared.  The  maximum  possible  values  should,  of  course,  be 
used  in  designing.  Thus,  if  the  driving  force  P  be  taken  as 
40,000  pounds  and  the  ultimate  shearing  strength  of  steel  as 

40,000 

70,000    pounds    per    square    inch,    then    ^  0.57    square 

70,000 
inches,  the  greatest  possible  area  of  the  triangular  section 
<ibc  under  shear  in  Fig.  7.  This  gives  a  thickness  of  plate 
of  i/{.  inch,  a  length  ab  of  2i/4  inches,  and  an  average  value  of 
J/  of  about  0.35  inch,  or  slightly  less  than  %  inch.  It  will  be 
seen  that  the  points  m  and  n  and  the  locations  of  the  forces 
P  and  i?2  move  to  the  right  as  the  blade  descends.  Hence,  if 
plates  of  nearly  the  full  width  of  the  blades  are  to  be  sheared, 
the  total  normal  pressure  on  either  blade  cannot  be  con- 
sidered as  equally  divided  between  the  two  holding  bolts,  but 
must  be  taken  as  applied  at  some  points  as  near  relatively  to 
each  bolt  as  is  shown  for  the  left-hand  bolt  in  Fig.  7,  which  is 
drawn  approximately  to  scale.  In  this  figure,  AB  represents 
the  top  of  the  lower  blade  and  S  the  effective  shearing  force 
which  has  been  made  equal  to  P  to  allow  roughly  for  friction 
and  bending.  The  force  P'.  should  be  taken  as  near  as  prac- 
ticable to  either  bolt  and  then  divided  between  the  two  bolts, 
inversely  as  their  distances  from  it.  Thus,  if  P'2  acts  three 
limes  as  far  from  one  bolt  as  from  the  other,  the  latter  will 
have  a  maximum  strain  of  %  P'.. 
*  *  * 
GENERAL  TREND  OP  AMERICAN 
MOTOR  DESIGN 
Tn  a  paper  presented  by  W.  M.  Power  before  the  Metro- 
politan Section  of  the  Society  of  Automobile  Engineers  in 
New  York  City  March  26,  1914,  a  comparison  was  made  be- 
tween the  general  developments  of  American  and  British 
motors.  American  motors,  with  few  exceptions,  are  char- 
acterized by  large  cylinders,  the  ratio  of  bore  to  stroke,  com- 
pression, piston  speed,  maximum  output  per  pound,  and 
economy  being  low.  The  British  automobile  makers  have 
gone  to  the  other  extreme  and  are  building  motors  having 
almost  exactly  opposite  characteristics,  from  which  they  are 
getting  power  outputs   which,  a   few   years   ago,  would   have 


been  considered  inii)osslble.  Tho  fuel  economy  of  these  en- 
gines Is  far  beyond  anything  obtained  by  American  niakora. 
These  results  are  due  to  very  large  valves  and  ports,  the 
latter  being  designed  to  give  smooth  flow  lines.  High  com- 
pression and  very  high  piston  speeds,  well  above  3000  feet 
per  minute,  are  characteristic  of  these  motors;  but  these  en- 
gines must  be  driven  carefully  if  they  are  to  give  maximum 
servic(^  The  motor  must  never  be  allowed  to  run  on  wide 
open  throttle  at  low  speeds.  This  means,  of  course,  that  gear 
changing  is  frequently  necessary.  These  engines  reciulre 
great  care  In  driving  and  adjustment,  and  the  overhauling 
must  be  carefully  done. 

The  British  and  American  types  of  motors  have  advantages 
peculiar  to  themselves  both  from  the  manufacturing  and 
operating  standpoint.  Given  proper  equipment  in  tho  shop, 
the  workmanship  required  in  the  two  types  is  about  the  same, 
except  that  the  light  connecting-rods  and  pistons  required  for 
the  small  motor  are  somewhat  more  costly  and  more  dif- 
ficult to  manufacture. 

The  probability  is  that  the  most  suitable  motor  for  service 
in  America  is  a  compromise  between  tho  extreme  British 
type  and  the  present  American  type,  being  designed  to  give 
a  well  sustained  torque  up  to  about  2000  feet  piston  speeds 
per  minute.  The  capacity  of  an  engine  for  a  five-passenger 
car  should  probably  be  about  4000  to  4500  cubic  centimeters 
for  a  four-cylinder  motor  and  about  5500  to  6000  cubic  centi- 
meters for  a  six-cylinder  car. 

WORLD'S  OUTPUT  OP  IRON  AND  STEEL 
The  probable  world's  output  of  iron  ore  in  1912  was  about 
152,000,000  tons,  or  more  than  5  per  cent  above  that  of  1910. 
The  principal  producers  were  the  United  States,  Germany. 
France,  the  United  Kingdom  and  Spain,  in  the  order  given, 
these  five  countries  producing  about  six-sevenths  of  the  total 
output  of  the  world.  The  following  table  gives  the  output 
of  iron  ore  in  1911  and  1912: 

1911,  Tons      1912,  Tons 

United    States 43,877,000  55,150,000 

Germany    (including    Luxem- 
burg)        29,399,000  32,190,000 

France    16,372,000  18,744,000 

United    Kingdom 15,519,000  13,790,000 

Spain     8,633,000           

Russia  (excluding  Finland)  . .  6,882,000  8,054,000 

Sweden    6,055,000  6,593,000 

Austria-Hungary     4,640,000  2,880,000 

Canada    188,000  156,000 

Belgium    148,000  165,000 

The  ore  resources  of  the  world  are  given  in  an  estimate 
made  at  the  International  Geographical  Congress  at  Stock- 
holm in  1910.  It  was  then  estimated  that  the  total  actual 
resources  of  iron  ore  existing  in  deposits  that  can  at  present 
be  worked  at  an  economic  profit  amount  to  22,408,000,000 
tons,  representing  10,192,000,000  tons  of  iron.  This  total 
would  supply  the  requirements  of  the  world  for  considerably 
less  than  two  centuries,  even  were  the  present  rate  of  output 
not  exceeded.  The  actual  resources  of  the  principal  ore-pro- 
ducing countries  are  estimated  to  be,  in  the  United  States 
4,258,000,000  tons,  the  equivalent  in  metallic  iron  being  2,305,- 
000,000  tons;  in  Germany  and  Luxemburg,  3,878,000,000  tons, 
estimated  to  yield  1,360,000,000  tons  of  metallic  iron;  in  the 
United  Kingdom  1,300,000,000  tons,  equal  to  455,000,000  tons 
of  metal;  in  France  3,300,000,000  tons,  equal  to  1,140,000,000 
tons  of  metal;  and  in  Spain  711,000,000  tons,  equal  to  349,- 
000,000  tons  of  metal.  In  addition,  the  potential  resources 
of  the  world  not  yet  developed  are  estimated,  so  far  as  they 
can  be  calculated  in  figures,  to  amount  to  123,377,000,000  tons 
of  ore,  representing  53,136,000,000  tons  of  iron.  Further,  very 
large  supplies  of  iron  ore  are  understood  to  exist  in  China, 
Canada,  and  other  countries. 

The  world's  production  of  pig  iron  in  1912  was  about 
72,000,000  tons,  the  United  States,  Germany,  and  the  United 
Kingdom  accounting  for  about  seven-ninths  of  the  total.  The 
United  States'  output  was  29,727,000  tons;  Germany's,  17,582,- 
000  tons;  and  the  United  Kingdom's,  8,751,000  tons.  For  the 
first  half  year  of  1913  the  figures  for  the  three  principal 
countries  were:  United  States,  16,489,000  tons;  Germany, 
9,414,000  tons;   United  Kingdom,  5,411,000  tons. 
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THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 

UNION   FORMED    CUTTER    GRINDER 


The  grinding  machiue  which  forms  the  subject  of  this 
article  has  been  developed  by  the  Union  Twist  Drill  Co., 
Atliol,  Mass.,  for  use  in  sharpening  gear-cutters  and  similar 
types  of  formed  cutters.  Its  use  enables  the  cutting  face  of 
the  teeth  to  be  ground  radial,  with  the  periphery  of  each 
tooth  at  the  same  distance  from  the  center  of  the  cutter.  The 
grinding  wheel  is  mounted  on  the  lower  end  of  the  vertical 
spindle,  the  spindle  being  carried  by  a  slide  which  has  a 
vertical  movement  to  provide  for  advancing  the  wheel  to  the 
cut.  The  spindle  may  also  be  moved  in  a  plane  at  right 
angles  to  its  axis  to  suit  the  diameter  of  the  cutter  to  be 
ground.     The   cutter   is   mounted   on   a   horizontal   arbor   sup- 
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Fig.    1.     Union   Twist   Drill  Co.'s   No.   2   Formed   Cutter   Grinder 

ported  by  the  table.  The  capacity  of  the  machine  is  for 
cutters  up  to  8  inches  in  diameter  by  3  inches  face  width, 
and  the  size  of  the  grinding  wheel  used  is  6  inches  in  di- 
ameter, with  an  adjustment  of  4  inches  to  or  from  the  work 
in  a  horizontal  plane. 

A  pump  and  tank  provide  an  ample  flow  of  water  to  the 
grinding  wheel  and  the  spray  thrown  off  by  the  wheel  is 
caught  by  the  walls  of  the  tank  in  which  the  cutter  and 
wheel  are  located.  In  the  operation  of  sharpening  the  cutter, 
the  table  carrying  the  cutter  is  moved  back  and  forth  past 
the  grinding  wheel.  An  extra  movement  of  the  table  toward 
tlie  right  carries  a  diamond  across  the  face  of  the  grinding 
wheel.  This  diamond  serves  two  purposes.  First,  it  may  be 
used  to  remove  glaze  and  true  the  face  of  the  wheel;  second, 
it  acts  as  a  stop  for  the  vertical  adjustment  of  the  wheel 
wlien  sharpening  each  tooth  of  the  cutter.  The  diamond  is 
located  in  the  horizontal  plane  passing  through  the  center 
of  the  cutter  arbor  by  means  of  a  gage  provided  for  the  pur- 
pose. When  the  wheel  slide  has  been  adjusted  downward 
until  the  wheel  makes  contact  with  the  diamond,  the  cutting 


Cross-section  through  Grinder  showing  the  Gage  Finger 
for   measuring   the   Peripheral   Eccentricity 

face  of  the  wheel  must  be  in  the  same  plane  as  the  center 
of  the  cutter,  and  the  face  of  the  teeth  of  the  cutter  ground 
with  the  wheel  in  this  position  must  be  truly  radial. 

For  indexing  the  teeth  of  the  cutter  when  grinding,  a 
patented  principle  is  employed.  In  explanation  it  may  be  re- 
marked that  if  an  evenly  spaced  index  plate  is  used  for  locat- 
ing each  tooth  of  a  cutter  relative  to  the  grinding  wheel,  the 
cutter  may  not  run  true,  i.  c,  the  periphery  of  each  tooth 
need  not  be  at  the  same  exact  distance  from  the  center  of  the 
cutter.  This  is  due  to  the  change  of  form  which  frequently 
takes  place  when  the  cutter  is  hardened.  When  hardened,  the 
cutter  will  have  a  tendency  to  assume  an  elliptical  shape, 
in  which  event  it  will  not  run  true  when  the  teeth  have 
been  evenly  spaced.  The  eccentricity  of  the  different  teeth 
of  the  cutter  suggests  a  way  of  correcting  this  error  resulting 
from  the  hardening  operation.  By  gaging  each  tooth.  It  is 
possible  to  determine  which  teeth  are  farthest  from  the  center, 
and  by  grinding  these  teeth  on  their  radial  face,  the  distance 
of  the  periphery  of  each  tooth  from  the  center  can  be  made 
the  same.  The  design  of  the  Union  Twist  Drill  Co.'s  No.  2 
cutter  grinder  is  such  that  the  amount  ground  off  the  radial 
face  of  each  tooth  is  proportional  to  the  distance  of  the 
periphery  of  that  tooth  from  the  center  of  the  cutter. 


Cross-sectional  View,    tnowing   : 
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Aftor  the  ctitlrr  Is  correct ly  urouiul,  II  niiiy  lie  tlial  tin- 
tooth  will  not  bo  accurately  wpaceil  but  the  cutter  will  run 
very  true.  This  result  Is  obtained  by  moans  of  a  KaK(!  finder 
shown  In  Vlg.  2,  which  is  adjusted  to  engage  with  the  relieved 
periphery  of  a  tooth  of  the  cutt(>r  at  a  point  near  the  radial 
face  of  the  tooth.  The  gage  Is  held  In  contact  with  the  cutter 
by  a  spring  and  the  exact  location  of  the  point  of  the  gage 
relative  to  the  center  of  the  cutter  is  indicated  on  a  dial.  A 
movable  pointer  on  this  dial  is  actuated  through  a  .system 
of  multiplying  levers  so  that  a  variation  In  position  of  the 
gage  finger  of  0.001  inch  may  be  easily  read.  This  gage  is 
virtiuilly  a  radius  caliper.  By  applying  the  finger  of  the  gage 
to  each  successive  tooth  of  the  cutter,  and  rotating  the  cutter 
on  its  axis  until  the  reading  of  the  pointer  on  the  dial  is  the 
same  for  each  tooth,  the  particular  point  in  the  periphery 
which  Is  at  the  same  distance   from   the  center  may   be  de- 


Fig.    4.     Arrangement  of  the   Cutter  Arbor  and  Dial  of  the 
for  testing  the   Work 


Gage 


termined.  It  novv'  only  remains  to  grind  the  radial  face  of 
each  tooth  with  exact  reference  to  the  gage  finger  to  insure 
the  truth  of  the  cutter. 


SOHUM  LOOK-NUT 

A  lock-nut  of  somewhat  unusual  design,  which  is  illus- 
trated herewith,  is  a  recent  product  of  Schum  Bros.,  Metro- 
politan Tower,  New  York  City.  Referring  to  the  illustration 
it  will  be  seen  that  a  bolt  and  nut  arranged 
for  this  system  of  locking  are  shown,  and 
also  a  binding  screw  and  locking  key  which 
have  been  removed  from  tlie  bolt  in  order 
to  illustrate  the  principle  of  operation.  Tlie 
nut  to  be  locked  lias  four  slots  broached  in 
it,  two  of  these  slots  being  clearly  shown. 
A  hole  is  drilled  into  the  end  of  the  bolt 
and  a  small  compression  spring  fits  into  the 
bottom  of  this  hole,  while  the  upper  part 
of  the  hole  is  tapped  to  receive  the  binding 
screw.  It  will  also  be  seen  that  a  transverse 
slot  is  cut  through  the  bolt  and  the  ends 
of  a  key  whicli  fits  loosely  in  tliis  slot  are 
threaded  to  correspond  with  the  threads  on 
the  bolt.  When  the  screw  is  turned  down, 
this  key  is  pushed  to  the  right  so  tliat  the 
threads  are  brought  into  alignment  with 
the  threads  on  the  bolt.  Under  these  con- 
ditions the  nut  can  be  screwed  onto  the  bolt 
in  the  usual  way. 

When  the  nut  has  been  screwed  down  into 
place  and  it  is  desired  to  lock  it  in  position, 
it  is  merely  necessary  to  loosen  the  small 
screw  in  the  end  of  the  bolt.  When  this  is 
done  the  compression  spring  pushes  the  key 
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Solium   Lock-nut 

toward  the  left  (as  the  bolt  appears  in  the  illustration). 
Sliould  the  nut  start  to  loosen,  it  can  only  turn  far  enough 
to  bring  the  key  into  the  first  slot  in  the  nut.  When  this 
point  is  reached,  the  spring  will  push  the  key  up  so  that  the 
threads  are  out  of  alignment  with  the  threads  on  the  bolt. 
In  this  way  the  key  is  held  in  one  of  the  slots  in  the  nut  and 
cannot  enter  the  threads  on  the  opposite  side  of  the  slot  to 
enable  the  nut  to  turn  any  farther.  As  there  are  four  slots  In 
the  nut  it  is  obvious  that  the  maximum  distance  through 
which  the  nut  can  turn  before  being  positively  locked  is  one- 
fourth  revolution.  When  it  is  desired  to  remove  the  nut  it  is 
merely  necessary  to  tighten  the  adjusting  screw,  thus  forcing 
the  key  down  into  alignment  with  the  threads  on  the  bolt  to 
enable  the  nut  to  be  turned  off  in  the  usual  way. 


NILES-BEMENT-POND   PLANERS 

Heavy-duty  planers  with  capacities  of  120  by  72  inches, 
96  by  72  inches  and  86  by  48  inches  have  recently  been  built 
by  the  Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York  City, 
for  use  in  the  plant  of  the  Commonwealth  Steel  Co.,  of  St. 
Louis,  Mo.  All  of  these  machines  have  capacities  for  planing 
work  up  to  18  feet  long  and  they  are  all  equipped  with  two 
heads  on  the  cross-rail  and  a  side  head  on  each  of  the  hous- 
ings. These  planers  were  constructed  for  very  severe  work 
on  steel  castings,  and  to  meet  the  requirements  of  this 
service  it  was  necessary  for  the  construction  to  be  worked 
out  along  exceptionally  heavy  lines.  All  of  the  gears  are 
made  of  steel  castings  or  steel  forgings,  and  all  of  the  bear- 
ings are  bronze  bushed  and  supplied  with  provision  for  ample 
lubrication.  All  of  the  shafts  are  unusually  heavy  and  all 
w^earing  surfaces  are  proportioned  for  long  and  accurate 
service. 

The  accompanying  illustration  shows  one  of  the  86  by  48 
inch  by  18  foot  machines.  This  planer  is  88  inches  wide  be- 
tween the  uprights  and  takes  50  inches  between  the  table  and 
cross-rail;  the  table  is  80  inches  wide  by  20  feet  long.  The 
drive  is  from  a  50-horsepower  reversing  motor  of  the  Niles- 
Bement-Pond  Co.'s  system,  which  is  direct  connected  to  the 


Niles-Bement-Pond    86-iiich   by   48.inch    by    18-foot    Planer   built   for      the   Commonwealth   Steel   Co. 
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gcariiiK.  Tli(>  speed  of  the  table  may  be  instantly  adjusted  by 
handwhci.'ls  whieli  are  conveniently  located  on  tne  con- 
troller, without  requiring  the  planer  to  be  stopped.  The 
speed  range  is  from  25  to  50  feet  per  minute  for  the  cutting 
stroke  and  from  50  to  90  feet  per  minute  for  the  return 
stroke.  The  driving  motor  is  direct-connected  to  the  first  driv- 
ing shaft  at  the  back  of  the  planer,  and  the  controller,  re- 
sistance, pilot  switch  and  circuit  breaker  are  mounted  in  a 
ventilated  cabinet  which  also  contains  all  of  the  wiring  ex- 
cept the  wires  from  the  controller  to  the  motor,  which  are 
carried  across  the  planer  bed  in  a  metal  conduit. 

Operating  levers  on  the  front  and  back  of  the  bed  are  con- 
nected to  the  reversing  switch  and  may  be  operated  by  hand 
or  automatically  by  means  of  adjustable  dogs  on  the  table. 
At  the  instant  of  reversal,  the  motor — through  proper  con- 
nections in  the  controller — is  disconnected  from  the  line  and 
becomes  a  powerful  dynamic  brake,  stopping  the  table  at  once 
without  taking  current  from  the  line.  A  patented  pendant 
switch,  carried  by  a  swivcling  bracket  mounted  on  the  arch, 
may  be  moved  by  the  operator  to  any  convenient  position  ant 
gives  him  control  of  the  driving  motor  for 
starting,  stopping  or  reversing  the  table. 
This  switch  is  particularly  convenient  in 
handling  work  which  requires  the  operator 
to  be  in  such  a  position  that  he  cannot 
reach  either  of  the  levers  on  the  front  or 
back  of  the  bed.  In  order  to  prevent  the 
table  running  off  the  gearing,  or  damage 
to  the  tools  or  machine  caused  by  failure 
of  the  line  current  or  overload,  a  circuit 
breaker  is  provided  which  will  stop  the 
motor  at  once  by  dynamic  braking.  The 
cross-rail  is  raised  and  lowered  by  an 
independent  reversible  motor. 


stock.  The  rolls  are  grooved  to  correspond  with  the  shape  of 
the  material  which  they  are  intended  to  handle  and  the  range 
of  the  machine  is  for  work  from  %  to  %  Inch  In  size. 

The  machine  consists  of  a  substantial  bed,  on  which  a  hous- 
ing is  mounted  which  supports  live  vertical  and  five  horizontal 
straightening  rolls  that  are  adjusted  by  means  of  H(|uare-liead 
screws.  There  is  a  set  of  feed  rolls  at  the  rear  and  another 
set  at  the  front  of  the  machine.  A  balance  wheel,  which  con- 
nects with  a  train  of  gears  that  operates  all  of  the  rolls, 
drives  the  machine.  The  method  of  operation  Is  as  follows: 
the  coil  of  material  to  be  straightened  and  cut  up  Is  placed  on 
a  reel  at  the  rear  of  the  machine  and  the  end  Is  carried 
through  guides  and  passed  between  the  feed  rolls.  These 
rolls  grip  the  stock  and  carry  it  along  through  the  horizontal 
and  vertical  straightening  rolls,  from  which  It  passes  to  the 
front  feed  rolls  and  then  through  the  stationary  die.     After 


Fig.    2. 


SHUSTER   STRAIGHTENING 
AND  CUTTING-OFF  MACHINE 

The  machine  for  straiglitening  and  cut- 
ting off  round,  square  or  hexagonal  bar 
stock,  which  is  illustrated  in  Figs.  1 
and  -.  is  a  recent  product  of  the  F.  B.  Sinister  Co.,  New 
Haven.  Conn.  Tlie  design  follows  the  general  lines  of  the  No. 
6  machine  of  this  company's  manufacture  which  was  illus- 
trated and  described  in  the  April,  1912,  number  of  M.\ciii.\ei{Y. 
The  special  feature  of  the  No.  17  machine,  which  is  the  sub- 
ject of  the  present  article,  is  the  provision  of  independent  ad- 
justment for  each  of  the  vertical  and  horizontal  straightening 
rolls.  This  is  obtained  by  means  of  universal  joints  which 
connect  all  of  the  straightening  roll  shatis  and  roll  gears, 
giving  a  wide  adjustment  of  the  rolls  without  changing  the 
gears.  This  makes  it  possible  to  handle  round,  square  or 
hexagonal  stock  from  %  to  %  inch  in  size  with  one  set  of 
rolls,  thus  saving  the  expense  of  extra  rolls  and  the  time 
consumed  in  changing.  It  will,  of  course,  be  understood  that 
one  set  of  rolls  is  only  applicable  for  handling  one  shape  of 


Rear  View  of  Shtister  Straightening  and   Cutting-off  Machine 

leaving  the  die,  the  stock  enters  Ihe  covered  guide  bar  and 
moves  forward  until  it  strikes  a  gage  which  is  set  for  the 
desired  length  of  pieces  that  are  to  be  cut  off. 

When  the  stock  strikes  the  gage  it  operates  a  clutch 
mechanism  which  instantly  stops  the  feeding  of  the  stock  and 
operates  the  ci't-off.  The  cutter  severs  the  piece,  after  which 
the  cover  of  the  guide  bar  is  raised  and  the  straightened  bar 
drops  into  the  forked  holders  placed  to  receive  it.  The  return 
of  the  cutter  to  its  starting  point  sets  the  feed  rolls  in  motion 
and  another  piece  is  fed  through  the  machine  and  cut  off, 
the  cycle  of  operations  being  repeated  over  and  over  until  all 
the  material  on  the  reel  is  cut  up.  The  stopping  of  the  feed 
rolls  during  the  cutting  operation  prevents  any  crowding  of 
material  against  the  cutters.  The  machine  shown  in  the  Il- 
lustrations  is  arranged   to  cut  off  lengths   up   to   20   feet  but 


Fig.    1.     Shuster   No.    17   Straightening  and   Cutting-off   Machine  for  Square,   Hexatton.-il  or   Round  Stock 
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only  ii  portion  of  tlu'  I'xtt'nslon  of  llir  niacliini'  Is  sliown. 
MiU'hiiies  of  the  snino  type  I'oiild  br  iniidc  to  cut  oil  Ioukit 
burs  If  desired. 


SLEEPER   &    HARTLEY   SPRING    COILING 
MACHINE 

Sk'cper  &  Hartley,  \Voreest<r,  Mass.,  have  recently 
brought  out  a  special  spring  coiling  machine  which  Is  made 
in  five  sizes.  The  No.  1  machine  which  is  shown  in  the  ac- 
companying illustration  has  a  capacity  for  coiling  springs  of 
wire  ranging  from  0.023  to  0.080  inch  in  diameter.  These 
machines  are  particularly  intended  for  the  rapid  production 
of  straight  springs  in  long  or  short  lengths,  and  of  either  the 
extension  or  compression  type.  A  cutting-off  attachment,  a 
diameter  varying  attachment  and  adjustable  pitch  tools  can 
be  provided.  Either  open  or  close  coil  springs  of  straight, 
conical  or  barrel  shape  may  be  wound.  The  No.  1  machine 
will  coil  springs  at  an  average  rate  of  200  feet  of  wire  per 
minute  on  any  size  within  the  capacity  of  the  machine.  It 
will  not,  however,  produce  open  coil  springs  having  the  end 
coils  laid  close. 

A  front  view  of  the  machine  is  shown  in  Fig.  1,  and  Fig.  2 
illustrates  the  side  of  the  machine  where  the  cam-shafts  are 


Fig.    1.     Front  View  of   Sleeper  &  Hartley  Spring  Coiling  Machine 

located  which  operate  the  feed  and  cut-off  mechanisms.  Re- 
ferring to  Fig.  2,  power  is  transmitted  from  the  driving  pulley 
A  to  the  camshaft,  upon  which  the  large  gear  B  is  mounted. 
The  feed  roll  shafts  are  also  driven  through  gearing  from  pul- 
ley A;  these  shafts  are  almost  hidden  as  they  are  very  nearly 
in  line  with  two  other  shafts  nearer  the  front  of  the  machine. 

The  wire  is  fed  between  the  feed  rolls  D,  Fig.  1.  Before 
being  gripped  by  the  feed  rolls,  it  passes  through  the  guide 
bushing  E  and  after  passing  through  the  rolls  it  is  fed  be- 
tween the  guides  F  and  strikes  the  coiling  point  or  deflector 
(/.  The  point  of  this  deflector  may  be  adjusted  so  that  springs 
of  any  required  diameter  may  be  coiled.  As 
soon  as  the  required  length  of  coil  has  been 
run  off,  the  cutter  H  descends  and  severs  the 
wire.  This  cutter  is  actuated  from  the  shaft 
E,  Fig.  2,  on  which  there  is  a  cam  M  that 
acts  on  the  lever  N.  The  lever  N  is  located 
on  a  short  shaft  and  transmits  motion  to  the 
lever  O  at  the  front  of  the  machine.  The 
end  of  the  lever  0  is  slotted  and  fits  over  a 
pin  in  the  cut-off  slide,  the  slide  being  re- 
ciprocated through  the  action  of  this  system 
of  levers  and  the  cam. 

While  the  cutter  is  operating  the  wire  is 
at  a  standstill.  This  interruption  of  the 
wire  feed  is  secured  by  raising  the  upper 
feed  roll  D  so  that  it  is  out  of  contact  with 
its  mate,  thus  releasing  the  wire.  This 
movement  of  the  feed  roll  is  governed  by 
the  leaf  cam  P  on  the  shaft  K.    The  cam  P 


actuates  a  lever  V  carried  by  the  shaft  Jt.  Leviirs  from  the 
shaft  H  extend  over  the  upper  feed  roll  shaft  and  by  means 
of  the  cam  action,  these  levers  raise  or  lower  the  upper  feed 
roll.  By  means  of  the  three  leaf  cams,  any  desired  length  of 
feed  may  be  secured.  A  handwheel  «  provides  for  trying  the 
machine  on  any  set-up  before  commencing  to  operate  it  under 
power.     This  machine  is  entirely  automatic  in  action,  coiling 


Fig.    2.     Side   View   of   Machine   showing   the    Cam-shafts   for 
controlling    the   Feed    and    Cut-off 

any  shape  of  springs  within  its  range  and  automatically 
cutting  them  off  without  requiring  attention  from  the 
operator. 


BARNES  EXTENSION  GAP  LATHE 

The  Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford,  111.,  is 
now  building  the  heavy-duty  extension  gap  lathe  which  is  il- 
lustrated herewith.  This  machine  swings  22  inches  over  the 
bed,  36  inches  through  the  gap  and  14  inches  over  the  car- 
riage. It  takes  50  inches  between  centers  when  closed  and  86 
inches  between  centers  when  extended;  the  gap  opens  36 
inches.  The  ratio  of  the  back  gearing  is  8  to  1  and  of  the 
double  back  gearing  44  to  1.  There  are  twelve  changes  of 
spindle  speed  ranging  from  2.3  to  400  revolutions  per  min- 
ute and  six  changes  of  geared  feed  as  follows:  0.008,  0.15, 
0.27,  0.39,  0.71  and  0.123  inch  per  revolution. 

The  lathe  is  intended  for  heavy  duty  and  is  of  exception- 
ally rigid  construction.  The  bed  is  adequately  braced  and  of 
ample  proportions,  with  the  top  of  the  sliding  bed  24%  inches 
wide  in  order  to  afford  strong  support  for  the  carriage  when 
the  machine  is  operating  on  large  work  through  the  gap.  The 
spindle  is  3  15/16  inches  in  diameter  in  the  front  bearing  and 
has  a  2%-inch  hole  through  it.  The  steps  of  the  cone  pulley 
are  made  of  exceptionally  large,  diameter  to  afford  ample 
power  from  a  3-inch  belt,  this  plan  having  been  adopted  in 
place  of  increasing  the  width  of  the  steps.  This  enables  the 
headstock   to   be   shorter   than   would   otherwise  be   the   case. 


Barnes    Douhle    Back    Geared    Extension    Gap   Lathe 
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The  diameter  of  the  four  steps  of  the  cone  pulley  are  18,  15, 
12  and  9  inches,  respectively,  by  SVa  inches  wide.  The  ma- 
chine  will   cut   from   2  to   20   threads   per   inch.     The   regular 


Cincinnati    Combination    Hand    Drill    and   Sensitive   Drilling   Stand 

length  of  bed  furnished  with  the  lathe  is  8  feet  GYz  inches, 
and  with  a  bed  of  this  length  the  approximate  weight  is  5300 
pounds. 


CINCINNATI   SENSITIVE  DRILLING 
STAND 

The  accompanying  illustration  show^s  the  combination  of  a 
portable  electric  hand  drill  and  a  stand  upon  which  this  tool 
can  be  mounted.  With  the  hand  drill  set  up  in  position  on 
the  stand,  the  combination  constitutes  the  equivalent  of  a 
sensitive  bench  drill,  while  the  drill  may  be  removed  from 
the  stand  and  used  as  a  portable  tool.  The  hand  drill  may 
be  mounted  in  the  stand  in  a  few  seconds  by  means  of  thumb 
nuts  which  secure  hinged  caps  that  lock  the  drill  in  the 
bracket.  The  bracket  has  a  feed  of 
3  inches  on  the  column  and  is  pro- 
vided with  quick  return;  the  feed 
is  operated  by  means  of  a  hand 
lever.  The  bracket  also  has  a  ver- 
tical adjustment  through  the  clamp- 
ing screws  on  the  column  and  can 
be  set  at  any  desired  point.  A  stop 
regulates  the  depth  to  which  the 
holes  are  to  be  drilled. 

This  sensitive  drilling  stand  is 
made  to  receive  hand  drills  of  Vi, 
%  and  Vz  inch  capacities.  It 
weighs  60  pounds.  The  table  is  8 
inches  in  diameter  and  is  adjust- 
able for  height;  it  can  be  swung  to 
one  side  to  enable  the  machine  to 
handle  work  for  which  the  table  is 
not    required.      The    distance    from 


the  column  to  the  center  of  the  table  is  5  Inches  and  the 
column  is  30  inches  high  by  1%  inch  diameter.  The  base 
of  the  machine  is  9  by  11  inches  In  size.  This  combination 
hand  drill  and  sensitive  drilling  stand,  which  Is  a  recent 
product  of  the  Cincinnati  Electrical  Tool  Co.,  Cincinnati, 
Ohio,  will  be  found  particularly  handy  for  use  In  shops 
where  the  work  includes  bench  drilling  and  drilling  opera- 
tions for  which  a  portable  tool  is  required.  The  stand  can 
be  set  up  anywhere  and  occupies  very  little  space. 


MUMMERT-DIXON   RADIAL    GRINDER 

The  AIumniert-Di.xon  Co.,  lliiiiovcr.  Pa.,  has  recently  added 
to  its  line  of  grinding  machines  the  radial  swing  grinder 
which  is  illustrated  herewith.  This  machine  is  Intended  for 
grinding  large  and  medium  size  castings  and  for  handling 
general  classes  of  buffing  work.  It  will  be  evident  from  the 
illustration  that  the  machine  is  fully  self-contained,  being 
driven  by  a  motor  mounted  on  a  platform  which  is  part  of 
the  main  housing  of  the  machine. 

The  machine  is  adapted  for  portable  service  and  requires 
no  preliminary  work  in  setting  it  up  before  it  is  ready  for 
work.  This  feature  enables  the  grinder  to  be  carried  about 
by  a  crane,  the  eye  at  the  top  of  the  pedestal  being  con- 
venient for  receiving  the  crane  hook.  This  Is  a  complete 
radial  grinder,  it  being  possible  to  swing  the  arm  carrying 
the  grinding  head  through  a  complete  revolution.  The  grind- 
ing head  and  swinging  arm  are  carried  back  and  forth  by  a 
roller  bearing  trolley  which  runs  on  a  track  held  in  a  hori- 
zontal position  by  two  parallel  arms.  The  counterweight  is 
placed  at  the  opposite  end  of  these  arms.  This  arrangement 
of  parallel  arms  or  "parado.x  lever  combination,"  as  it  is 
sometimes  called,  keeps  the  head  perfectly  balanced  for  any 
position  of  the  trolley  on  the  track  and  gives  a  free  move- 
ment to  the  swinging  arm.  The  grinding  head  can  be  twisted 
in  either  direction  up  to  90  degrees,  which  is  a  great  con- 
venience in  grinding  the  sides  of  castings. 

The  emery  wheel  is  driven  by  a  single  belt  which  is  car- 
ried around  the  jointed  connection  of  the  swinging  arm  and 
hanging  swing  frame  by  two  self-oiling  idler  pulleys  from 
which  the  belt  runs  to  the  large  pulley  at  the  top  of  the  ma- 
chine. The  upper  pulley  is  driven  by  a  shaft  from  the  driving 
pulley,  which  is  located  on  the  inside  of  the  housing,  the 
motor  being  belted  to  the  driving  pulley.  The  machine  is 
mounted  on  a  substantial  base  w-hich  supports  a  vertical 
pedestal,  and  the  main  frame  or  housing  is  mounted  on  this 
pedestal,  being  free  to  turn  on  it. 

On  the  side  of  the  housing,  there  is  a  bracket  which  car- 
ries the  swing  frame  in  which  the  pulleys  are  supported.  The 
swinging  arm  to  which  the  grinding  head  is  attached  is 
joined  to  the  lower  end  of  this  frame.  The  swing  frame 
hangs  on  two  phosphor-bronze  bushings  which  extend 
through  the  bracket,  these  bushings  forming  the  bearing  for 
the  main  driving  pulley.  The  emery  wheel  in  the  grinding 
head  is  protected  by  a  hood  and  the  handles  attached  to  the 
head  enable  the  operator  to  obtain  a  good  hold  and  to  have 
full  control  of  the  head  at  all  times.     The  wheel  arbor  runs 
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In  pliospliorWronzc  boariiiKs  with  jn-ovlslon  for  takliiK  up 
wear.  Tlic  arbor  has  safely  (hinges  to  protect  the  wheel  and 
carries  a  wlieol  18  inches  in  diameter  by  3  Indies  face  width. 

ROBERTSON   NO.   7  POWER  SAW 

The  latest  addition  to  the  line  of  "Economy"  power  saws 
built  by  the  W.  Robertson  Machine  &  Foundry  Co.,  liuffalo, 
N.  Y.,  is  the  No.  7  machine  illustrated  herewith.  This  tool 
has  a  capacity  for  work  up  to  10  by  24  inches  in  size,  and 
work  can  bo  cut  at  angles  up  to  45  degrees.  In  mentioniiiK 
the  capacity  of  this  machine  it  should  be  stated  that  stock 
as  small  as  %  inch  can  be  cut  very  accurately,  the  range  ex- 
tending from  this  size  up  to  10  by  24  inches. 

The  machine  is  of  heavy  construction  to  adapt  it  for  the 
large  work  for  which  it  is  intended,  and  the  bearings  are  of 
ample  proportions  and  provided  with  efficient  means  of  lubri- 
cation so  that  the  saw  operates  smoothly  and  quietly.  The 
cut  is  taken  on  the  draw  stroke  and  the  blade  is  lifted  clear 
of  the  work  on  the  return  stroke  by  means  of  the  Robertson 
dash-pot  mechanism.  This  consists  of  a  plunger  which  is  so 
timed  in  relation  to  the  crankshaft  of  the  machine,  that  it 
starts  to  compress  oil  contained  in  a  cylinder  below  the  bed 
at  the  same  time  that  the  saw  starts  on  the  return  or  idle 
stroke.  The  result  is  that  the  blade  is  lifted  clear  of  the  work 
so  that  it  is  not  exposed  to  the  wear  which  would  result  by 
dragging  it.  At  the  end  of  the  stroke,  the  pressure  in  the  oil 
cylinder  is  released  and  the  saw  is  let  carefully  down  into 
contact  with  the  work  ready  for  another  cut.  This  feature 
has  been  used  for  several  years  on  Robertson  hacksaws  with 


of  lit.'')  pounds  on  the  cutting  stroke.  Wli(;n  the  weiglit  is 
moved  back  the  saw  frame  Is  evenly  balanced.  The  blades 
used  may  be  from  12  to  32  Inches  in  length  and  the  stroke 


Fig.    1.     Eobertson    No.    7    "Economy"    Power    Saw 

very  satisfactory  results.  Another  feature  of  this  machine  is 
the  two-speed  drive,  which  was  briefly  described  in  the 
March  number  of  Machineby.  The  arrangement  consists  of 
a  set  of  sliding  gears  by  means  of  w-hich  the  high  speed  may 
be  employed  for  cutting  soft  steel  and  the  slow  speed  for 
cutting  tool  steel,  either  speed  being  obtained  by  simply  pull- 
ing out  or  pushing  in  a  knob. 

The  vise  used  on  this  machine  is  of  the  quick-acting  type 
and  can  be  opened  or  closed  through  its  full  range  of  24  inches 
in  less  than  one  second.  The  vise  swivels  up  to  45  degrees 
and  is  substantially  supported  on  an  extension  to  the  bed 
which  is  provided  with  a  T-slot  by  which  the  outer  end  of 
the  vise  is  guided.  This  T-slot  also  provides  for  clamping 
the  vise  rigidly  in  any  required  position.  When  the  vise 
has  been  swiveled  to  the  full  angular  adjustment  of  45  de- 
grees, work  up  to  15  inches  can  be  handled.  The  lubricant 
for  cooling  the  blade  is  contained  in  a  tank  located  under 
the  bed  of  the  machine.  In  order  to  protect  the  teeth  of  the 
saw  in  cutting  through  thin  flanges  on  structural  steel,  and 
also  for  adapting  .the  machine  for  operation  on  the  wide 
range  of  sizes  which  can  be  cut,  the  counterweight  on  the 
frame  is  made  adjustable.  For  small  work  or  while  cutting 
through  flanges  on  structural  steel,  the  weight  is  moved  back 
to  its  extreme  position;  but  when  the  saw  is  working  on 
large  sections  this  weight  is  moved  out  to  apply  a  pressure 


FiiT.    2.     Opposite    Side 


of    Machine    show 
Two-speed   Drive 


ing   Vise    Support   and 


of  the  saw   is  6   inches.     The  net  weight  of  the  machine  is 
900  pounds. 


WILLIAMS  PIPE   THREADING   MACHINE 

The  accompanying  illustration  shows  a  semi-automatic 
machine  for  cutting  nipples,  short  lengths  of  pipe  and  bolts, 
which  is  a  recent  product  of  the  Williams  Tool  Co.,  Erie,  Pa. 
This  machine  is  made  in  two  sizes,  one  of  which  has  a 
capacity  for  work  ranging  from  %  to  1  inch  in  diameter  and 
the  other  for  work  from  1  to  2  inches  in  diameter.     The  ma- 


Williams   Semi-automatic    Pipe    Threading-   Machine 

chine  is  designed  along  lines  which  adapt  it  for  a  high  rate 
of  production.  The  pipe  to  be  threaded  is  gripped  in  a  slid- 
ing chuck,  the  jaws  of  which  are  operated  by  a  screw  and 
handwheel.  The  pipe  is  reamed  while  the  thread  is  being 
cut  and  the  dies  open  automatically. 


LEES-BRADNER   GEAR   HOBBER 

The  Lees-Bradner  Co.,  Cleveland,  Ohio,  has  recently  ap- 
plied single  pulley  drive  to  its  No.  5  gear  generator  in  place 
of  the  cone  pulley  drive  which  was  formerly  used.  The  single 
pulley  is  situated  below  the  shaft  on  which  the  cone  was 
mounted.  From  this  lower  shaft  gears  transmit  the  power 
up  to  the  original  driving  shaft.  The  gearing  provides  nine 
changes  of  speed  for  the  cutter,  with  a  range  of  from  44  to  147 
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revolutions  per  minute.  The  machine  is  double  back  geared 
with  ratios  of  3  1/3  to  1,  and  10.8  to  1.  The  extreme  ratio  of 
10.8  to  1  nialics  it  possible  to  take  advantage  of  the  excep- 
tionally rigid  construction  of  the  machine  when  operating  on 
heavy  work,  while  the  ratio  of  3  1/3  to  1  provides  satisfactory 
results  when  using  small  hobs  on  light  work. 

The  machine  stops  automatically  when  the  work  is  finished, 
and  the  lever  for  starting  is  located  at  the  front  just  to  the 
left  of  the  micrometer  handwheel.  This  arrangement  is  the 
means  of  increasing  the  efficiency  when  the  time  required  to 


Fig.    1.     Front    View    of    Improved    Lees-Bradner    Gear    Hobber 

complete  one  set  of  blanks  is  not  very  long.  With  the  present 
arrangement,  the  operator  controls  all  of  the  movements  from 
the  front  of  the  machine.  The  longitudinal  feed  of  the 
work-slide  is  controlled  by  a  hand  lever  which  replaces  the 
friction  clutch  formerly  employed.  A  shield  has  been  placed 
over  the  feed  gearing  and  the  shield  may  be  readily  swung 
back  to  cover  the  gears  from  the  rotation  shaft  to  the  feed- 
screw, when  used  on  the  universal  machine. 

The  new  design  makes  the  machine  particularly  well 
adapted  for  the  application  of  individual  electric  motor 
drive.  A  constant-speed  motor  can  be  located  at  the  rear  of 
the  machine  either  above  or  below  the  main  driving  pulley. 
The  loose  pulley   is  mounted   on   a   roller   bearing,  with   the 


rollers  running  on  a  hardened  and  ground  bushing.  In  this 
way  the  trouble  often  experienced  from  loose  pulleys  wear- 
ing out  their  bearings  and  becoming  noisy  is  done  away  with. 
This  generator  will  cut  spur  gears,  helical  gears,  worm- 
wheels  and  worms.  The  standard  size  in  which  the  machine 
is  built  is  for  work  up  to  14  inches  In  diameter,  but  a  special 
machine  is  also  made  which  takes  work  up  to  11%  inches  In 
diameter.  Worms  8  inches  in  diameter  by  8  Inches  long  and 
up  to  1  inch  pitch  can  be  threaded  on  the  universal  machine. 

HYDRAULIC  TRIPLEX  PUMPS 
The  accompanying  illustration  shows  a  vertical  type  of 
single  acting  triplex  hydraulic  pump  which  has  recently  been 
added  to  the  line  of  the  Hydraulic  Press  Mfg.  Co.,  84  Lincoln 
Ave.,  Mount  Gilead,  Ohio.  Pumps  of  this  type  are  made  in 
three  series  of  sizes  which  are  known  as  the  Series  J,  Series 
JJ  and  Series  JJJ.  The  Series  J  pumps  have  a  stroke  of  8 
inches  and  are  equipped  with  plungers  ranging  in  size  from 
"s  inch  to  3%  inches  in  diameter.  The  Series  JJ  pumps  have 
a  stroke  of  12  inches  and  plungers  ranging  in  size  from  1 
inch  to  41/^  inches  in  diameter.  The  Series  JJJ  pumps  have 
a  stroke  of  12  inches  and  plungers  ranging  in  size  from  I'l  to 


Fig.    2.     Opposite    Side    of    Machine   showing   Single    PuUcy   Drive 


Hydraulic    Stylo    JJ    Triplex    Pump 

5  inches  in  diameter.  The  pressure  capacity  is  from  600 
pounds  to  16,000  pounds  per  square  inch,  depending  upon  the 
size  of  the  piston.  The  pumps  are  either  belt  driven  or 
equipped  with  individual  electric  motor  drive.  The  J  pumps 
require  2.5  horsepower  to  operate  them;  the  JJ  pumps  re- 
quire 50  horsepower,  and  the  JJJ  pumps,  100  horsepower. 
The  effective  speed  of  each  of  the  three  pistons  is  33  1/3  feet 
per  minute  for  the  J  pumps  and  45  feet  per  minute  for  the 
JJ  and  JJJ  pumps. 

These  pumps  are  fitted  with  screw  glands  working  against 
followers  when  they  are  equipped  for  high-pressure  work,  or 
with  stud  glands  when  they  are  equipped  with  large  pistons 
for  low-pressure  work.  The  pistons  are  packed  with  com- 
pression packing.  Forged  steel  is  used  in  the  construction  of 
the  high-pressure  pump  cylinders  and  crankshafts.  The 
cross-heads  are  guided  and  fitted  with  cast-iron  adjusting 
shoes  which  are  bored  to  provide  a  perfect  guide.  The  con- 
necting-rods are  made  of  open-hearth  cast  steel  and  have 
bronze  bearings  with  wedge  and  screw  adjustments. 

When  these  pumps  are  operated  by  belt,  there  is  a  single 
reduction  of  gears  for  the  J  pumps  and  double  reduction  for 
the  JJ  and  JJJ  pumps.  The  pulleys  can  be  arranged  to  drive 
from  either  end.  When  motor  drive  is  employed,  there  is  a 
double  reduction  of  gears  for  all  sizes  of  pumps.  The  first 
reduction  has  a  ratio  of  5  to  1  and  the  second  reduction  de- 
pends upon  the  speed  of  the  motor  that  Is  u.sed.  The  height 
of  the  J  pump  is  5  feet  9  inches;  of  the  JJ  pump,  8  feet  l\i 
inch,  and  of  the  JJJ  pump  8  feet  10  Inches. 
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NEWMAN-COFFINGER   DRILLING   AND 
TAPPING   MACHINE 

The  conibinntlon  (IrlUlng  uiid  tapping  mucliino  shuwn  Iti 
the  accoiui)anylng  Illustration  is  a  recent  product  of  the 
Ninvnian-Cofflngor  Co.,  Tonawanda,  N.  Y.  This  niachliio  is 
adapted  for  drilling,  tapping,  counterboring,  hollow  nilUing 
and  siniihir  operations.  As  two  oi)pratioiis  may  be  performed 
and  the  operator  may  be  preparing  another  piece  of  work 
while  the  machine  is  so  engaged,  it  will  be  evldcMit  that  a 
high  rate  of  production  is  attainable. 

The  method  of  operating  tlie  machine  may  be  briedy  de- 
scribed as  follows:  Assuming  tliat  one  of  the  collets  has  been 
connected  with  the  feed  shaft,  the  operator  shifts  the  drilling 
lever  to  the  "forward"  position.  This  connects  the  friction 
clutch  with  the  forward  driving  pulley  and  starts  the  machine. 
The  shaft  upon  which  the  driving  pulleys  and  friction  clutch 
are  mounted  transmits  power  to  the  spindle  through  a  train 
of  spur  gears.  Passing  through  the  spindle  there  is  a  feed- 
shaft  casing  fastened  to  the  spindle  by  a  set-screw  which 
slides  in  a  groove  to  allow  forward  and  reverse  motion.  The 
feed-shaft  is  fastened  to  the  casing.  This  shaft  is  threaded 
at  one  end  to  provide  for  feeding  the  tool  and  there 
is  a  coupling  at  the  other  end  which  connects  with  the  collets 
of  the  machine.  The  drilling  and  tapping  spindles  are  bored 
No.  2  Morse  taper. 

The  proper  rate  of  feed  is  obtained  by  the  train  of  gears 
previously  referred  to.  The  shaft  upon  which  the  clutch  re- 
volves has  a  driving  gear  keyed  to  it.  This  gear  transmits 
power  through  an  intermediate  gear  to  the  driven  gear  on  the 
feed-shaft.  The  driven  gear  has  a  nut  in  it  through  which 
the  threaded  feed-shaft  passes.  When  the  hole  has  been 
drilled  to  the  required  depth  the  operator  shifts  the  lever  to 
the  "reverse"  position,  which  results  in  driving  the  machine 
in  the  opposite  direction  to  back  out  the  tool. 

The  turntable  is  actuated  in  the  following  manner:  The 
feed-shaft  passes  through  a  neutral  gear  which  becomes  active 
when  the  direction  of  rotation  of  the  machine  is  reversed. 
In  this  way  the  turntable  is  caused  to  revolve  through  one- 
half  revolution,  which  is  completed  before  the  lever  is  shifted 
back  to  the  forward  position. 

It  will  readily  be  seen  that  with  the  entire  machine  under 
instant  control  by  means  of  a  single  lever,  the  operator  would 
be  idle  during  the  time  that  the  machine  was  working.  To 
make  use  of  this  time,  the  turret  tailstock  is  equipped  with 
two  work  chucks.     This   makes  it  possible  for  the  operator 


iioliliiiK  fi.xhirc  is  made  to  suit  the  reciuirements  of  the  parts 
to  be  machined. 


Newraan-Cofiinger    Drilling    and    Tapping    Machine 

to  be  setting  up  a  piece  of  work  in  one  of  the  chucks  while 
the  machine  is  drilling  and  tapping  another  piece  of  work. 
When  the  drilling  and  tapping  operation  is  completed,  and 
while  the  machine  is  automatically  reversing,  the  operator 
simply  turns  the  turret  around  to  bring  the  next  piece  into 
position  to  be  machined.  The  machine  can  be  built  in  vari- 
ous  sizes   and   with   either   two   or    four   collets.      The    work 


LEIMAN  COMBINATION   ROLLING   MILLS 

For  use  in  rolling  gold,  silver,  brass,  copper  and  similar 
metals,  Leiman  Uros.,  62  John  St.,  New  York  City,  have  de- 
v(>lopc(i  a  combination  rolling  mill  in  which  two  sets  of  rolls 
are  mounted  in  a  single  machini'.     The  machine  shown  in  the 


Leiman  Combination  Rolling  Mill  for  producing  Flat  Work  and  Wire 

illustration  is  equipped  with  one  set  of  rolls  for  flat  work 
and  one  set  for  rolling  wire,  but  machines  may  be  equipped 
with  two  sets  of  rolls  for  flat  work  or  two  sets  of  wire  rolls. 
Although  these  machines  can  be  arranged  for  any  form  of 
drive,  the  most  satisfactory  method  is  that  in  which  an  indi- 
vidual motor  is  employed.  Where  this  system  is  used  the 
motor  is  mounted  under  the  machine  and  provided  with  a 
rawhide  pinion  which  meshes  with  the  first  spur  gear.  The 
power  is  transmitted  to  a  second  pair  of  spur  gears  and  then 
through  a  pair  of  spiral  gears  to  the  driving 
shaft.  The  application  of  spiral  gears  in  this 
machine  is  particularly  important  because  the 
vibration  would  tend  to  take  up  the  lost  motion 
in  spur  gears  and  destroy  the  uniformity  of  the 
rotation  of  the  rolls.  This,  in  turn,  would  show 
itself  on  the  work  in  the  form  of  ripples.  The 
frame  and  housings  of  the  machine  are  of  par- 
ticularly rigid  construction,  reducing  possi- 
bility of  vibration  to  a  minimum;  and  this  pre- 
caution, in  connection  with  the  application  of 
spiral  gears,  results  in  work  of  exceptionally 
good  finish. 

The  ends  of  the  driving  shaft  are  squared  and 
a  sliding  coupling  fits  over  each  of  these  squared 
ends  of  the  shaft.  These  couplings  are  con- 
trolled by  individual  levers  and  may  be  slid  over 
so  that  they  connect  with  corresponding  squared 
ends  on  the  shafts  which  drive  the  rolls  at  either 
end  of  the  machine.  This  arrangement  makes 
it  possible  to  operate  both  pairs  of  rolls  at  the 
same  time,  or  to  use  either  pair  as  required.  The 
motor  employed  for  driving  the  machine  is  of 
standard  design  and  may  be  supplied  in  any  de- 
sired voltage.  For  a  machine  equipped  w-ith  one  pair  of  flat 
rolls  and  one  pair  of  rolls  for  rolling  wire,  the  motor  re- 
quired to  drive  the  machine  should  develop  about  1%  horse- 
power. 

The  rolls  are  made  of  a  special  steel  which  experience  has 
shown  to  be  suitable  for  this  class  of  work,  and  the  housings 
are  equipped  with  bronze  bushed  bearings  in  which  the  rolls 
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run.  A  haiulwheel  at  the  top  of  the  housing  at  each  end  of 
the  machine  provides  for  adjusting  the  center  distance  be- 
tween the  rolls.  The  adjustment  of  either  pair  of  rolls  is  se- 
cured by  means  of  two  screws  which  fit  in  tapped  holes  in  the 
housings.  When  these  screws  are  turned  by  means  of  the 
handwheel  and  gearing,  yokes  w'hich  fit  over  each  end  of  the 
movable  roll  cause  this  roll  to  be  raised  or  lowered  as  re- 
quired. While  both  the  flat  rolls  and  wire  rolls  are  provided 
with  means  of  adjustment,  it  is  not  necessary  to  adjust  the 
rolls  used  for  producing  wire.  The  spiral  driving  gear  is 
located  in  the  casing  shown  close  to  the  wire  rolls  and  the 
driving  shaft  which  transmits  power  to  the  flat  rolls  is  ar- 
ranged with  universal  joints.  The  object  of  having  the  spiral 
gear  close  to  the  wire  rolls  is  that  the  maximum  adjustment 
for  the  flat  rolls  is  made  possible  by  this  arrangement. 


KERN  BALL  BEARING  DRILL 

The  Kern  Machine  Tool  Co..  llaniillon.  Ohio,  is  now  build- 
ing tlie  three-spindle  high-speed  ball  bearing  drill  press  shown. 


DETRICK   &   HARVEY   GRINDING 
MACHINE 

The  grinding  machine  shown  in  the  accompanying  illus- 
tration is  built  by  the  Detrick  &  Harvey  Machine  Co.,  Balti- 
moro,  Md.  This  machine  is  particularly  intended  for  edge 
grinding  operations  on  safe  and  vault  work  but  could  be  suc- 
cessfully employed  in  a  variety  of  other  lines.  The  table  is 
32  inches  wide  and  gibbed  down  on  one  side  to  prevent  it 
from  tilting;  the  table  speed  is  24  feet  per  minute  in  both 
directions.  The  machine  is  belted  to  the  countershaft  and 
driven  through  a  pair  of  bevel  gears  and  a  spiral  worm  en- 
gaging a  rack  on  the  under  side  of  the  table.  The  bed  has 
two  V-slides  for  the  table,  these  slides  being  21  inches  be- 
tween centers.  It  is  planed  on  one  side  to  provide  a  surface 
to  which  a  sub-base  is  tongued  and  bolted.  This  sub-base  is 
for  the  purpose  of  supporting  the  driving  and  belt  shifting 
mechanisms. 

The  spindle  is  314  inches  in  diameter  and  runs  in  a  bronze 
bushed  bearing,  the  bushing  being  tapered  on  the  outside  and 
provided  with  means  of  adjustment  for  wear.  The  spindle 
carries  a  grinding  wheel  20  inches  in  diameter  by  4  inches 
face  width  and  runs  at  600  revolutions  per  minute.  Power 
is  transmitted  to  the  spindle  through  bronze  and  steel  bevel 
gears,  the  power  for  driving  the  spindle  being  taken  from  the 
countershaft  by  an  8-inch  belt.  The  spindle  bearing  has  a 
vertical  adjustment  of  12  inches  to  provide  for  the  proper 
alignment  of  the  grinding  wheel  when  the  bearing  is 
swiveled  for  angular  grinding.  This  spindle  bearing  is 
clamped  to  a  swiveling  bracket  which  swings  from  a  trunnion 
bearing  through  which  the  driving  shaft  revolves.  A  T-slotted 
plate  is  attached  to  the  upright  and  the  swiveling  bracket  is 


Detrick  &  Harvey  Edje  Grinding  Machine  for  Safe  and  Vault  Wc 

bolted  to  this  plate.  The  upright  is  mounted  on  the  top  sur- 
face of  the  sub-base  and  can  be  adjusted  either  toward  or 
away  from  the  table.  The  adjustment  is  made  by  means  of 
a  handwheel  and  screw.  The  countershaft  is  of  the  hanger 
type  and  designed  to  run  at  300  revolutions  per  minute  when 
It  is  desired  to  operate  the  table  at  a  speed  of  24  feet  per 
minute. 


Kern   High-speed   BaU   Bearing   Drill   Press 

Several  new  ideas  have  been  incorporated  in  the  present  ma- 
chine. It  will  be  noted  that  the  loft-hand  head  is  equipped 
with  a  friction  tapping  attachment  and  that 
it  may  be  operated  by  either  a  foot  treadle  or 
a  hand  lever.  This  arrangement  enables  the 
operator  to  use  one  hand  to  control  the  jig 
and  the  other  hand  to  start  and  withdraw  the 
tap.  It  will  also  be  seen  that  the  tapping 
column  of  the  machine  is  provided  with  an 
independent  backshaft  which  may  be  operated 
at  450  revolutions  per  minute.  On  the  slow- 
speed,  this  gives  a  tapping  speed  of  about  300 
revolutions  per  minute  in  addition  to  three 
higher  speeds.  At  a  tapping  speed  of  300 
K.  P.  M.  it  has  been  found  possible  to  tap 
cast-iron  plates  for  1 1-inch  gas  pipe  and  pro- 
duce a  nice  "fnll  thread."  The  machine  was 
also  tested  by  tapping  through  a  «4-inch  cast- 
iron  plate  with  a  i^-inch  standard  U.  S.  tap; 
and  another  test  to  which  the  machine  was 
subjected  consisted  of  tapping  '^-inch  flat 
steel  bars  with  a  %-inch  machine  tap.  Satis- 
factory results  were  obtained  on  all  of  these 
■^  classes  of  work. 

The  middle  spindle  of  the  machine  Is  provided  with  power 
feed.  This  teed  mechanism  is  driven  from  the  spindle  by 
gearing  which  is  fully  enclosed,  two  changes  of  feed  being 
provided— 0.006  and  0.008  inch  per  revolution,  respectively. 
The  feed  shaft  comes  down  and  Is  connected  to  the  worm- 
wheel  by  hardened  steel  clutches;  and  a  suitable  trip  lever  is 
provided    to   either  knock   off  automatically   at   any   point   to 
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wlilcli  till'  (lii)tli  collar  Is  sol,  or  to  be  Irlppcd  liy  liand.  In 
addllloii.  the  iiiacliinc  Is  provided  with  frhllon  I'oed,  Iho 
kiuirli'd  init  al  llir  Iril  briiiK  iisrd  to  ciiKaKi'  or  disengage  the 
IricUon. 

The  riglit-liand  head  is  equipped  with  the  standard  hand 
feed  nieehnnlsni  used  by  the  Kern  Machine  Tool  Co.,  which 
Is  too  well  known  to  re(iulr(!  detailed  description.  As  each 
of  the  drilling  heads  are  individual  units,  more  than  one  head 
can  be  ecjulpped  witli  power  feed  if  so  desired.  Experience 
has  shown  that  it  is  advisable  to  locate  the  tapping  attach- 
ment at  the  outside  of  the  machine  on  account  of  the  neces- 
sity of  reaching  it  with  the  foot  treadle.  With  this  combina- 
tion of  heads  on  a  single  machine,  it  is  possible  to  drill  sev- 
eral small  holes  by  hand  while  the  power  feed  is  employed 
for  drilling  a  deeper  hole.  Then  if  there  is  any  tapping  to 
be  done,  the  tapping  operations  may  bo  performed  before  the 
work  is  taken   from  the  machine. 


OSGOOD   OIL-HOLE   COVERS 

The  J.  L.  Osgood  Co.,  43  Pearl  St.,  Buffalo,  N.  Y.,  is  now 
making  a  line  of  oil-hole  covers,  which  comprises  seven  dif- 
ferent sizes  ranging  from  1,4  to  V2  inch.  Three  of  these 
sizes  are  shown  in  the  accompanying  illustration,  together 
with  one  of  the  balls  used  to  close  the  cover  and  the  conical 
shaped  spring  which  holds  the  ball  in  contact  with  the  hole 
in  the  top  of  the  shell. 

A  fairly  good  idea  of  these  oil-hole  covers  will  be  obtained 
from   the   illustration.     The   cover   consists   of   three   parts — 


Osgood   Oil-hole   Covers  and  one  of  tlie  Balls  and  Retaining  Springs 

the  brass  shell  which  fits  into  the  oil-hole,  the  ball  which 
closes  the  hole  at  the  top  of  the  shell,  and  a  conical  spring 
which  retains  the  ball  in  position.  The  hole  in  the  shell  is 
machined  to  form  a  close  fitting  bearing  for  the  ball,  and  in 
this  way  it  is  insured  that  the  ball  will  always  return  to 
its  proper  position  after  having  been  pushed  down  by  the 
nose  of  the  oil-can.  The  brass  shell  is  split  at  the  bottom  so 
that  there  is  a  certain  amount  of  latitude  to  permit  the 
shell  to  adapt  itself  to  the  size  of  the  oil-hole.  The  bottom 
of  the  shell  is  spun  over  to  retain  the  spring  in  place. 


WRIGHT  PIPE  WRENCH 

The  A.  Harvey's  Sons  Mfg.  Co.,  Ltd.,  Detroit,  Mich.,  is 
now  making  an  adjustable  pipe  wrench  which  is  illustrated 
herewith.  The  important  feature  of  this  tool  is  its  sim- 
plicity, and  the  fact  that  it  can  be  instantly  adjusted  for 
any  size  of  pipe  which  comes  within  its  range  without  re- 
quiring the  use  of  both  hands.  This  wrench  consists  of  three 
essential  parts,  which  are  the  rocking  jaw,  the  yoke  or  frame 
and  the  handle  bar  on  which  the  fixed  jaw  is  formed.  These 
parts   pivot   on   each   other   instead   of   on  a   rivet  and   it   is 


Wright    Pipe    Wrench    made    by    A.    Harvey's    Sons   Mfg.    Co. 

claimed  that  this  construction  adds  very  materially  to  the 
strength  and  durability  of  the  tool.  If  any  one  part  of  the 
wrench  is  held  stationary,  the  other  two  parts  pivot  about  it 
and  this  action  has  led  to  the  use  of  the  name  "planetary 
wrench"  as  applied  to  this  tool. 

To  operate  the  wrench,  the  man  takes  it  in  his  hand  and 
places  his  thumb  on  top  of  the  back  strap  of  the  yoke.  While 
pressing  his  thumb  down  on  the  back  strap,  he  pushes  the 
yoke  forward  or  back  to  adjust  the  wrench  to  the  required 
size.  In  setting  for  a  given  size  the  jaws  are  opened  wider 
than  the  point  at  which  they  are  required  to  be.     The  tip  of 


the  stationary  jaw  Is  then  put  against  the  pipe  and  the  rock- 
ing jaw  is  pulled  bai-k  against  the  pipe  on  the  opposite  side. 
The  thumb  i)ressuro  Is  then  released  and  the  wrench  drops 
Into  the  i)r()i)er  adjustment.  It  is  used  in  the  same  way  as 
any  other  pipe  wrench.  At  present,  th(!  wrench  is  being  made 
with  a  9-ineh  handle  and  a  pipe  opening  up  to  1  inch;  and 
with  14-  and  18-in<'h  handles,  with  a  maximum  pipe  opening 
of  2  Inches. 


LANDAU  MULTIPLE   CHUCK   DRILL 

J.  N.  Landau,  101  W.  117th  St.,  New  York  City,  has 
recently  brought  out  an  automatic  multiple  chuck  drill  shown 
in  the  accompanying  illustration.  This  litth'  machine  has  a 
capacity  for  handling  drills  ranging  in  size  from  a  No.  70  up 
to  Vt  inch  in  diameter,  and 
reamers,  counterborcs,  etc.,  of 
similar  sizes.  It  will  be  seen 
from  the  illustration  that  there 
are  five  chucks  in  the  turret. 
Tools  required  for  performing 
successive  operations  on  a 
piece  of  work  are  mounted  in 
these  chucks  and  can  be  ro- 
tated to  bring  them  into  the 
operating  position.  The  multi- 
ple head  of  this  machine  may 
be  attached  to  any  drill  press 
or  the  head  may  be  set  up  in 
the  tailstock  of  a  lathe  to  serve 
as  a  turret  attachment. 

The  multiple  head  consists 
essentially  of  three  parts — a 
stationary  bonnet  which  is  se- 
cured to  the  frame  of  the  ma- 
chine, a  rotating  turret  in 
which  are  mounted  any  num- 
ber of  chucks  up  to  ten,  and 
the  operating  ring  and  handle 
which  are  used  to  rotate  the 
turret.  After  any  tool  has 
finished  its  work  the  operator  grasps  the  handle  shown  at  the 
left-hand  side  of  the  head  and  pulls  it  around.  The  first  move- 
ment of  15  degrees  of  the  operating  ring  causes  a  cam  to 
disengage  the  locking  pin  which  holds  the  turret  in  any 
given  position.  As  the  ring  continues  to  revolve,  it  pulls 
the  turret  around  with  it  and  the  locking  pin  slips  along  until 
it  registers  with  the  next  hole  in  the  turret.  The  pin  is 
pushed  into  this  hole  by  a  spring  and  locates  the  next  spindle 
in  the  operating  position.  The  operator  then  releases  the 
handle,  and  the  handle  and  ring  are  returned  to  the  starting 
point  by  a  spring. 

Each  of  the  spindles  in  the  turret  has  a  positive  pin  clutch 
at  its  upper  end,  and  this  clutch  engages  with  a  corresponding 
clutch  member  at  the  bottom  of  the  machine  spindle.  The 
chuck  in  the  operating  position  is  the  only  one  that  rotates, 
so  there  is  no  waste  of  power  in  driving  idle  chucks.  The  ar- 
rangement of  the  drive  will  be  evident  from  the  illustration 
and  the  feed  is  obtained  by  the  hand  lever  seen  at  the  right- 
hand  side  of  the  machine.  An  eccentric  adjustment  is  pro- 
vided on  the  idler  pulleys  at  the  back  of  the  machine  so  that 
the  belt  is  lined  up  properly  when  changing  from  the  fast  to 
the  slow  speed  or  vice  versa.  This  eccentric  also  provides  a 
certain  amount  of  adjustment  for  the  belt  tension.  The 
mechanism  is  completely  enclosed  by  the  stationary  bonnet 
and  combines  the  features  of  strength  and  simplicity. 


■pir^''^ 


Five  Spindle  Landau   Multiple 
Chuck   Drill 


GARDNER  NO.  1    DISK   GRINDER 

The  Gardner  Machine  Co.,  Beloit,  Wis.,  has  recently  added 
to  its  line  of  grinding  and  polishing  machines  the  No.  1 
disk  grinder  which  is  shown  in  the  accompanying  illustra- 
tions. Fig.  1  shows  the  floor  type  of  machine  which  is 
equipped  with  disk  wheels  12  inches  in  diameter,  and  with 
plain  work  tables.  The  spindle  runs  in  ball  bearings  and  is 
driven  by  a  pulley  3  inches  in  diameter  by  SVi  inches  face 
width.     The  rocker  shaft  which  supports  the  work  tables  is 
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VA  Inch  in  diameter  and  30  inches  long.  The  floor  space  oc- 
cupied by  the  machine  is  approximately  3  by  4  feet.  The  full 
equipment  includes  a  countershaft,  bench  wheel-press,  two 
extra  disk  wheels,  an  assortment  of  abrasive  disks  and  the 
necessary  glue  and  brushes  for  use  in  securing  them  to  the 
wheels.     The  complete  weight  of  the  machine  is  550  pounds. 


'^^^5 


Fie.    1.     Floor   Type   of   Gardner   No.    1    Disk   Grinder 

Fig.  2  shows  the  same  type  of  machine  built  for  bench 
work.  With  the  exception  of  the  pedestal,  this  machine  is 
of  the  same  design  as  the  floor  type.  The  same  equip- 
ment is   furnished   with   both   the   floor  and   bench  type   ma- 


Fig.    2.     Bench    Type    ol    Gardner   No.    1   Disk   Grinder 

chines.  These  No.  1  disk  grinders  arc  built  with  ball  bear- 
ings and  are  particularly  adapted  for  use  in  tool-rooms,  as- 
sembling departments,  model  works,  garages  and  other  places 
where  small  work  is  handled  which  is  rcciuircd  to  fit  closely. 


BRISTOL   ELECTRIC   TACHOMETER 

The  field  of  usefulness  of  recording  tachometers  covers  the 
application  of  these  instruments  in  connection  with  engines, 
machinery  and  shafting,  where  Information  is  desired  in  re- 
gard to  the  speed  of  rotation.  Some  of  the  most  important 
applications  of  instruments  of  this  type  are  on  engines,  tur- 
bines, generators,  blast  furnace  blowing  engines,  motors  and 
pumps.  As  recording  tachometers  are  usually  required  for 
continuous  service  under  ordinary  shop  or  mill  conditions, 
they  must  be  made  especially  durable. 


The  Uristol  Co.,  Waterbury,  Conn.,  has  recently  brought 
out  an  A.  C.  electric  tachometer  which  has  been  particularly 
designed  to  adapt  it  for  use  in  industrial  plants.  Two  of  the 
most  important  features  of  this  tachometer  which  make  It 
suitable  for  the  rough  usage  which  such  instruments  receive 
in  industrial  work  are,  first:  the  application  of  the  Induction 
magneto;  and,  second:  the  voltmeter  movement.  The  appli- 
cation of  the  induction  type  of  magneto  eliminates  the  u.se  of 
sliding  contacts  or  brushes  and  the  Indicating  and  recording 
instruments  are  voltmeters. 

The  indicating  instrument  is  equipped  with  a  Weston 
jeweled  pivot  bearing  voltmeter  movement,  and  the  record- 
ing instrument  is  equipped  with  an  improved  Bristol  volt- 
meter movement  which  is  so  designed  that  ample  power  is 
provided  for  actuating  the  recording  arm,  even  though  the 
pen  is  in  continuous  contact  with  the  chart.  The  movement 
is  mounted  on  frictionless  knife  edge  bearings  and  equipped 
with  a  new  supporting  device  for  the  moving  elements, 
which  eliminates  the  effect  of  changes  of  temperature.  This 
recorder  can  be  furnished  for  use  with  6,  8  or  12  Inch  charts. 

The  accompanying  illustration  shows  a  combination  indi- 
cating and  recording  instrument.  The  indicating  instrument 
is  for  the  use  of  the  operator  and  the  recording  instrument  is 
set  up  in  the  office  of  the  superintendent  or  foreman.  Suit- 
able lengths  of  leads  can  be  furnished  for  locating  either  in- 


Bristol  A.   C.  Electric  Kecording  and  Indicating  Tachometer 

strument  in  any  desired  position.  If  so  desired,  connec- 
tions can  be  furnished  for.  more  than  two  instruments.  A 
simple  form  of  this  tachometer  can  also  be  furnished  with 
either  the  indicating  or  the  recording  instrument  as  desired. 


WATERBURY  FARREL  NUT  MAKING 
MACHINE 

To  meet  the  demand  for  a  large  machine  for  use  in  the 
manufacture  of  nuts  by  the  cold  process,  the  Waterbury 
Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn.,  is  now 
building  an  automatic  cold  pressed  nut  machine  which  has  a 
capacity  for  hexagon  or  square  nut  blanks  %  inch  in  size. 
The  machine  produces  the  blanks  from  bar  stock  and  either 
hexagon  or  square  blanks  are  finished  complete,  being  cham- 
fered and  re-sheared  and  provided  with  a  pierced  hole  ready 
for  tapping,  which  is  done  on  another  machine. 

In  operating  this  cold  pressed  nut  machine,  one  bar  of 
stock  follows  immediately  after  another,  with  the  result  that 
It  is  unnecessary  to  stop  the  machine  between  bars  and  no 
short  ends  are  wasted.  In  order  to  facilitate  starting  the 
stock  into  the  ratchet  driven  feed  rolls  and  between  the 
straightening  rolls,  the  latter  are  made  with  a  quick  adjust- 
ment for  opening  and  closing  them.  In  starting  the  stock 
it  is  necessary  to  have  the  end  practically  square  before  It 
enters  the  machine.  This  precaution  guards  against  the 
possibility  of  breaking  the  punches.     After  the  end  of  the 
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slock  is  between  tlie  open  strait;litenin«  rolls  iinil  Kiipped  !>> 
the  feed  rolls,  the  slralglUeninK  rolls  are  brouKlil  toBcther 
by  a  lever.  When  the  machine  is  worklnj;  on  bars  of  stock 
that  are  .stralKht,  the  stralKhteiiinj;  rolls  may  be  left  open,  as 
tlioy  are  not  re(iuired. 

While  the  different  operations  perfornicHi  in  tlu^  machine 
are  lakins  place,  the  tools  are  thoroughly  Hooded  with  lubri- 
cant which  is  pumped  from  the  tank  and  delivered  through 
a  suitable  system  of  piping  and  valves.  The  tank  and  puni]) 
constitute   part  of  the   regular   equii)nu'nt.      As   the   lubricant 


Waterbury   Farrel  Machine  for  making  Nut  Blanks  by  the    Cold 

flows  away  from  the  tools  it  is  caught  in  a  retainer  and  car- 
ried back  to  the  tank.  The  scrap  produced  in  making  square 
nuts  consists  of  the  piercings  and  trimmings  from  the  re- 
shearing  operation;  and  in  making  hexagonal  nuts  the  scrap 
consists  of  the  piercings,  trimmings  and  the  scalloping  of  the 
stock  which  is  taken  from  the  sides  of  the  bars.  The  scrap 
is  automatically  separated  from  the  finished  blanks,  the  scrap 
falling  into  an  iron  pan  and  the  blanks  being  delivered 
through  a  tube  at  the  end  of  the  machine.  The  machine 
illustrated  in  connection  with  this  article  is  for  making  nuts 
%  inch  in  size,  but  the  Waterbury  Farrel  Foundry  &  Machine 
Co.  also  makes  these  machines  for  nuts  V2,  %  and  % 
inch  in  size. 


iiiK  piupirly.  'I'liere  are  three  independent  drill  feeds 
wliiih  permit  the  use  of  any  feed  with  either  of  the  three 
doulili'  drill  speeds  that  are  available  in  the  head.  All  of 
I  lie  feed  changes  can  be  made  while  the  machine  is  running. 
The  r<'e(i  box  is  located  at  the  base  of  the  column  of  the  ma- 
chine and  the  feed  gears  are  of  hardened  steel.  They  arc  of 
large  diameter  and  run  at  moderate  sixK'ds.  It  will  be  noticed 
that  the  cover  of  the  feed  box  is  provided  with  a  small  tray 
that  is  i)arti(ularly  convenient  for  holding  tools. 
The  machine  is  mounted  on  a  heavy  base  which  is  provided 
with  an  oil  channel  for  catching  the  over- 
How.  This  channel  has  a  screened  pocket 
through  which  the  cutting  lubricant  must 
How  to  enter  the  tank  from  which  it  is 
|)umped  back  to  the  tools.  The  pumps  em- 
ployed for  oiling  the  machine  and  delivering 
cutting  lubricant  to  the  drills  are  inde- 
pendent of  each  other.  When  so  desired,  the 
base  of  the  machine  may  be  provided  with 
T-slots. 

Several  sizes  of  heads  can  be  used  on  this 
machine  and  these  heads  may  be  equipped 
with  various  combinations  of  adjustable 
spindles  and  cluster  boxes  for  carrying 
drills  ranging  from  %  to  1  inch  in  diameter. 
The  head  used  on  the  machine  is  provided 
''°'='^^^  with  power  feed  and  a  pilot  wheel  to  facili- 

tate advancing  or  returning  it  easily  and  rapidly.  The  power 
feed  may  be  tripped  either  automatically  or  by  hand.  Re- 
ferring to  Fig.  1,  it  will  be  seen  that  the  head  is  counter- 
balanced by  two  chains  that  support  a  counterweight  con- 
tained in  the  column  of  the  machine,  which  is  of  box 
section.  The  spindles  are  made  of  special  steel,  hardened 
and  ground  and  provided  with  ball  thrust  bearings  at  the 
lower  end,  and  lock-nuts  at  the  upper  end  to  take  up  any 
end  wear  that  may  develop.  The  spindles  are  made  to  carry 
either  straight  shank  or  Morse  taper  shank  drills,  as  re- 
quired.    Individual  flexible  oil  tubes  deliver  the  cutting  lubri- 


NATCO  NO.  26  MULTIPLE  SPINDLE 
DRILL 

The  National  Automatic  Tool  Co.,  Richmond,  Ind., 
has  just  added  to  its  line  of  multiple  spindle  drills 
the  No.  26  machine  illustrated  herewith.  This  is  a 
much  larger  and  heavier  machine  than  the  other  sizes 
built  by  this  company  and  was  designed  to  meet  the 
demand  for  a  multiple  spindle  drill  having  a  capacity 
up  to  1  inch.  It  is  built  along  simple  and  sturdy 
lines  and  ample  power  is  provided  to  drive  high- 
speed drills  at  their  maximum  efficiency,  regardless 
of  the  speed. 

It  will  be  seen  that  single  pulley  drive  is  employed 
so  that  the  machine  may  be  belted  direct  to  the  line- 
shaft  if  so  desired.  However,  it  is  a  very  simple 
matter  to  apply  individual  motor  drive.  The  driving 
pulleys  are  of  large  diameter  and  wide  face  and  are 
mounted  on  Hyatt  roller  bearings.  The  speed  box  is 
located  at  the  top  of  the  column  of  the  machine  and 
three  changes  of  speed  are  provided  by  the  sliding 
gear  transmission.  The  gears,  which  are  of  coarse 
pitch  and  wide  face,  are  hardened.  Any  one  of  the 
three  available  speeds  is  obtained  by  shifting  the 
hand  lever  to  one  of  the  positions  marked  A,  B  and 
C.  For  each  speed  obtained  from  the  speed  box,  two 
changes  of  speed  may  be  made  by  means  of  gearing 
in  the  head.  These  changes  are  made  while  the  ma- 
chine is  running. 

The  bearings  in  the  speed  box  are  also  provided 
with  high-duty  Hyatt  roller  bearings  which  insure  a 
high  transmission  efficiency.  The  speed  box  and  feed 
box  gears  are  provided  with  the  cascade  system  of 
lubrication  and  a  sight-feed  oil  glass  shows  the 
operator    at    a    glance    whether    the    pump    is    work- 


Fig.    1.     The  Natco  No.   26  Multiple  Spindle  Drilling  Machine 
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cant  to  each  drill  when  the  machine  is  working  on  steel  or 
alumitiiini. 

The  bronze  bearings  which  carry  the  drill  spindles  are 
provided  with  vertical  adjustment  to  compensate  for  varia- 
tion In  the  drill  lengths.  This  adjustment  is  tiuickly  and 
easily  secured  by  simply  loosening  one  nut  which  is  always 
accessible,  regardless  of  how  close  the  spindles  may  be 
clustered  together.  This  spindle  adjustment— which  is  a 
patented  construction— holds  the  bearing  rigidly  to  the  end 
of  the  arm,  and  the  arm  may  be  moved  to  cover  any  layout 
within  the  range  of  the  head.  The  construction  is  illus- 
trated in  Pig.  '1. 
In  making  the  ad- 
justment, it  is  only 
necessary  to  loosen 
the  nut  A  as  men- 
tioned. This  al- 
lows the  steel 
beam  B  to  rock  on 
its  fulcrum  and 
loosen  the  bearing 
to  provide  for 
making  the  adjust- 
ment. The  ball 
thrust  bearing  on 
this  spindle  is 
shown  at  C  and 
the  lock-nuts  and 
washer  for  taking 
up  end  wear  are 
illustrated  at  D. 
It  will  be  seen 
that  an  oil  cham- 
ber is  provided  in 
the  bronze  bear- 
ings in  order  to 
insure  adequate 
lubrication  of  the 
spindles. 

T  h  c       universal 

joints   used  on   the 

Natco    multiple 

and  carefully   hard- 

This  is 


Fig:.    2. 


Quick-acting  Device  for  making  Vertical 
Adjustment   of   Spindle   Bearings 


spindle  drills  are  milled  from  the  solid 
ened.  One  of  these  joints  is  shown  at  E  in  Fig.  2 
composed  of  only  five  pieces  and  does  not  depend  upon  a 
cross-pin  that  may  be  broken,  or  upon  screws  that  may  work 
loose.  These  universal  joints  are  guaranteed  to  stand  up 
for  two  years. 

One  of  the  most  important  features  of  this  machine  is  the 
independent  drill  speeds  in  the  head,  which  give  two  inde- 
pendent changes  of  speed  to  each  spindle  for  each  of  the 
three  changes  of  speed  obtained  in  the  gear  box.  It  is  well 
known  that  It  is  impractical  to  drive  drills  of  different  sizes 
at  the  same  speed  and  feed  per  revolution,  and  the  Natco 
independent  drill  speed  feature  gives  approximately  the  cor- 
rect speed  and  feed  for  each  size  of  drill  that  comes  within 
the  range  of  the  machine.  For  example,  using  ^{.-inch  and 
1-inch  drills  in  cast  iron,  it  is  possible  to  secure  a  feed  of 
4.72  inches  per  minute.  For  this  purpose  the  speed  box 
lever  is  shifted  to  station  B  which  gives  547  revolutions  per 
minute  or  71.5  feet  per  minute  as  the  peripheral  speed  of  the 
Mi-inch  drills  which  are  fed  at  0.0086  inch  per  revolution. 
By  shifting  the  driving  pinion  in  the  head  which  drives  the 
1-inch  drills  these  drills  can  be  driven  at  271  R.  P.  M.  or  71 
feet  per  minute,  with  a  feed  per  revolution  of  0.0174  inch 
per  revolution.  It  will  be  noted  from  the  preceding  that  the 
peripheral  velocity  of  the  drills  in  feet  per  minute  is  prac- 
tically the  same,  while  the  feed  of  the  i/l>-inch  drills  is  only 
one-half  as  great  as  that  of  the  1-inch  drill.  Experience  has 
led  the  National  Automatic  Tool  Co.  to  believe  that  cone 
pulleys  for  driving  and  feeding  machines  of  this  type  are  un- 
satisfactory, while  very  gratifying  results  have  been  obtained 
with  the  powerful  single  pulley  drive  with  geared  feeds  now- 
employed. 

*     *     * 

More  than  32,000  tons  of  aluminum  was  consumed  in  the 
various  industries  in  the  United  States  during  1913. 


NEW   MACHINERY   AND   TOOLS   NOTES 

Pinion  Rod:  Meisselbach  ("atucci  Mfg.  Co.,  27  CongresB 
St.,  Newark,  X.  J.  The  pinion  rod  recently  placed  upon  the 
market  by  this  company  Is  made  In  any  length  and  with 
the  teeth  either  straight  or  helical,  and  of  either  regular  or 
odd  shape. 

Baling  Machine:  Famous  Mfg.  Co.,  East  Chicago,  Ind.  A 
machine  for  baling  slieet  metal  scrap  which  is  arranged  for 
either  belt  or  motor  drive.  The  sides  and  ends  of  the  box 
in  whicli  the  material  is  pressed  are  built  of  rolled  Bteel 
sections  bolted  together. 

Sensitive  Drilling  Machine:  Berghauser  Machine  Co.,  Cin- 
cinnati, Ohio.  A  sensitive  single-spindle  drilling  machine 
equipped  with  a  feed  box  wliich  has  a  series  of  steel  sliding 
gears  running  in  oil.  Nine  changes  of  speed  are  provided, 
ranging  from  225  to  1850  R.  P.  M. 

Link  Grinder:  Newton  Machine  Tool  Works,  Inc.,  Phila- 
delphia, Pa.  A  radius  link  grinder  tor  finishing  the  slots  in 
hardened  locomotive  links.  For  narrow  slots  and  those  with 
little  end  clearance,  small  wheels  are  used,  while  on  larger 
sized  links  the  entire  face  is  ground  at  one  time. 

Milling  Attachment:  Cincinnati  Pulley  Machinery  Co.,  Cin- 
cinnati, Ohio.  A  milling  attachment  for  use  on  the  lathe 
which  is  particularly  adapted  for  the  use  of  jobbing  and  re- 
pair shops.  It  will  do  various  classes  of  work  which  are 
ordinarily    handled    on    standard    milling    machines. 

Drilling  and  Tapping  Chuck:  Victor  Tool  Co.,  Waynes- 
boro, Pa.  The  collets  of  this  chuck  are  driven  by  a  key  which 
is  released  when  the  sleeve  of  the  chuck  is  raised.  The  tap- 
ping chuck  is  provided  with  an  adjustable  friction  which 
may  be  set  to  the  desired  tension  so  that  the  drive  will  be 
released  before  the  tap  can  be  broken. 

Baling  Press:  I.ogemann  Bros.  Co.,  Milwaukee,  Wis.  A 
hydraulic  press  for  baling  scrap  brass,  copper,  aluminum, 
sheet  steels,  etc.,  into  compact  bundles  ready  to  be  re- 
melted.  These  machines  are  built  in  three  sizes.  The 
pressure  is  obtained  from  a  double  system  of  hydraulic  rams 
which  compress  the  scrap  in  a  covered  box. 

Radial  Drill:  Cincinnati  Bickford  Tool  Co.,  Cincinnati, 
Ohio.  A  radial  drill  which  is  driven  by  a  Westinghouse  ad- 
justable speed  motor  with  the  controller  mounted  on  the 
head  of  the  drill.  Compressed  air  is  used  to  bind  the 
column  and  lock  the  arm  in  position,  the  air  control  lever 
being  conveniently  located  for  the  operator. 

Tapping  Attachment:  Hoefer  Mfg.  Co.,  Freeport,  III. 
The  reverse  motion  of  this  tapping  attachment  is  either  con- 
trolled by  the  hand  lever  or  by  an  automatic  trip  secured 
to  the  front  of  the  machine.  The  automatic  trip  is  operated 
by  the  collar  on  the  quill,  which  is  set  to  reverse  the  tap 
when  it  has  reached  a  predetermined  depth. 

Drill  Chuck:  Wahlstrom  Tool  Co.,  346  Carroll  St.,  Brook- 
lyn, N.  Y.  In  the  October,  1912,  number  of  M.vcmimchy  the 
automatic  Wahlstrom  drill  chuck  for  straight  shank  drills 
was  illustrated  and  described.  The  company  has  now 
brought  out  a  similar  chuck,  the  design  of  which  has  been 
modified  to  adapt  it  for  handling  taper  shank  drills. 

Sand-blasting  Outfit:  Carter  Metals  Cleaning  Co.,  Phila- 
delphia, Pa.  A  sand-blasting  outfit  which  uses  air  at  a 
pressure  of  from  80  to  100  pounds  per  square  inch.  The 
compressed  air  passes  through  the  upper  hose  connection  of 
the  nozzle  and  the  sand  from  the  lower  hose  meets  the  air 
inside  the  head  and  is  projected  from  a  V*  inch  orifice  in  the 
nozzle. 

Automatic  Drilling  Machine:  Standard  Mfg.  Co.,  Bridge- 
port, Conn.  This  machine  is  equipped  with  automatic  cam 
feed  so  that  the  operator  has  to  simply  load  and  unload  the 
jigs.  The  cams  are  so  timed  that  the  drilling  operations  per- 
formed by  the  four  spindles  proceed  progressively.  Ad- 
justment is  provided  for  the  depth  of  hole  and  the  range  of 
drilling. 

Drilling  Machine:  Taylor  &  Fenn  Co.,  Hartford,  Conn. 
The  important  feature  of  this  machine  is  the  provision  of 
safeguards  which  protect  every  part  of  the  mechanism.  The 
only  possible  way  in  wliich  the  operator  could  be  injured  is 
by  putting  his  hand  under  the  drill.  This  machine  is  known 
as  the  type  C.  Each  spindle  has  Independent  automatic  feed 
and  quick  return. 

Combination  Shear  and  Punch:  Schatz  Mfg.  Co.,  Pough- 
keepsie,  N.  Y.  A  combination  shear  and  punch  which  com- 
bines three  separate  units.  The  first  of  these  is  a  plate 
shear  for  cutting  plates  of  any  desired  length  or  width.  The 
second  unit  is  a  punch  for  punching  sheets,  plates  and 
structural  shapes  and  the  third  unit  is  a  shear  for  cutting 
structural  material  at  right  angles  or  on  a  miter. 

Power  Press:  Max  .\ms  Machine  Co..  Mount  Vernon,  N.  Y. 
A  line  of  double  crank  cutting  and  stamping  presses  which 
are  adapted  for  handling  a  great  variety  of  work  for  which 
machines  of  this  type  are  used.  The  machines  are  made 
in  four  sizes  with  capacities  of  15,  25,  50  and   100  tons,   re- 
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spectlvoly.  I'liuli  size  is  made  In  a  iiunilicr  ol'  (lilTcrciit 
widths  l)("t\vi'('ii  llic  liousiiiKs,  raiiKliiK  Irom  21  to  120  IiicIioh. 
Multiple  Spindle  Drill:  Mausli  Madiiiio  Tool  Co.,  200 
W'usoii  Ave.  SpriiiKllold,  Mass.  A  liiKlispocd  imiltiplo 
spliidli'  drilliiiK  inacliiiio  in  wlildi  eacli  spindle  lias  iiidc- 
pendcnt  vert  leal  adjustinont  controllod  by  an  outsido  clamp- 
ing  screw.  Tlu>  drive  is  tlirout^li  lielieal  ^ears  wliicli  are  (>n- 
closed  in  a  case  and  ininiersetl  in  oil.  Tlie  main  driviiiK  shaft 
slides  np  through  the  yoke  or  down  throuKh  the  head,  thus 
economizing  in  overhead  space. 

Abrasive  Wheel  Cutting-off  Machine:  N\itter  &  Barnes 
Co.,  Hinsdale.  N.  11.  In  the  l)ecenil)er.  1!)10.  number  of 
M.Miii.NKiiY,  the  abrasive  whei^l  cuttinK-off  machine  of  this 
company's  manufacture  was  illustrated  and  described.  Tliis 
machine  was  equipped  with  a  handwheel  and  screw  for 
clamping  the  work  In  a  V-block.  This  was  a  slow  method 
and  has  recently  been  Improved  by  the  substitution  of  a 
lever-operated  device  which  can  be  manipulated  much  more 
quickly. 

Tapping  Chuck:  Cincinnati  Bickford  Tool  Co.,  Cincinnati, 
Oliio.  A  tapping  chuck  designed  for  use  in  upright,  hori- 
zontal or  radial  drilling  machines,  whicli  are  not  provided 
with  a  tap  leading  mechanism.  With  tliis  device,  the  danger 
of  stripping  the  threads  or  reaming  out  the  hole  wliile  draw- 
ing to  start  tlie  tap  is  eliminated.  The  chuck  consists  of  a 
driving  spindle  and  a  floating  outer  sleeve  which  have  two 
rectangular  ball  bearings  in  place  between  them  that  drive 
the  outer  sleeve.  The  tap  holder  and  tap  are  attached  to 
this  sleeve. 

Screw  Plates:  Russell  Mfg.  Co.,  Greenfield,  Mass.  Two 
screw  plates  known  as  styles  A  and  B,  respectively.  Style 
A  plate  is  very  simple  to  adjust,  adjustment  being  accom- 
plished by  a  single  screw,  while  the  die  is  in  the  stock  ready 
for  use.  In  the  style  B  plate,  the  screw  guide  forces  the 
beveled  edges  of  the  die  against  the  beveled  surfaces  of  the 
collet.  As  these  beveled  surfaces  are  identical  in  form,  a 
combined  screw  and  taper  fit  is  effected  which  compensates 
for  wear.  The  adjustment  of  the  cutting  size  Is  accom- 
plished by  turning  screws  located  back  of  the  die. 

Drilling  Machine:  Kern  Machine  Tool  Co.,  Hamilton, 
Ohio.  Two  types  of  drilling  machines.  One  of  tliese  is  a 
tilting  table  machine  on  which  the  table  may  be  swung  to 
any  angle.  The  table  is  rigidly  held  on  the  saddle  by  four 
bolts.  The  second  machine  is  a  heavy-duty  drilling  machine, 
the  design  of  which  combines  a  number  of  interesting 
features.  There  are  nine  changes  of  speed  and  eight  changes 
of  feed.  Double  back  gearing  is  provided  through  gears 
which  may  be  slid  into  engagement  without  stopping  the 
machine.  A  feature  of  the  machine  is  a  ball  thrust  bearing 
under  the  bevel  gear  which  Is  used  to  elevate  the  table  arm. 

Double  Seaming  Machine:  Charles  Leffler  &  Co.,  Brook- 
lyn, N.  Y.  An  automatic  square  double  seaming  machine 
primarily  adapted  for  use  in  the  manufacture  of  double 
seamed  tin  cans  of  the  kind  used  in  packing  tobacco,  talcum 
powder,  etc.  The  machine  is  driven  by  a  two-step  cone  pul- 
ley and  friction  clutch.  The  operator  is  merely  required  to 
place  the  can  on  the  chuck  and  depress  the  treadle  which 
causes  the  lower  spindle  to  rise  and  engages  the  clutch,  thus 
starting  the  driving  shaft  and  the  chuck  spindle.  The  double 
seaming  rolls  are  brought  into  action  automatically  while 
the  can  is  making  the  required  number  of  revolutions.  The 
clutch  is  then  disengaged  automatically  and  the  work  is 
released. 

*     *     * 

OCCUPATIONS  OF  BNGINE3BRING  GRADUATES 

The  College  of  Engineering  of  the  University  of  Illinois 
has  collected  data  relating  to  2165  graduates  in  order  to 
ascertain  the  branches  of  work  in  which  they  are  engaged. 
It  is  of  interest  to  note  that  89  per  cent  are  engaged  in  one 
way  or  another  in  engineering  work,  while  8  per  cent  have 
gone  into  other  fields,  the  remaining  3  per  cent  having  passed 
away.  Out  of  every  100  engineering  graduates  of  the  Uni- 
versity of  Illinois,  we  thus  find  that  63  per  cent  are  em- 
ployed by  corporations  engaged  in  one  way  or  another  in  en- 
gineering work;  nearly  15  per  cent  have  become  architects; 
6  per  cent  hold  executive  positions  with  engineering  com- 
panies; 4.5  per  cent  are  teachers  In  engineering  colleges  and 
nearly  1  per  cent  are  consulting  engineers.  Of  those  en- 
gaged in  non-engineering  occupations,  2.4  per  cent  have 
turned  to  farming;  1.4  per  cent  are  merchants;  0.9  per  cent 
hold  executive  positions  with  mercantile  companies;  and  a 
comparatively  small  number  are  lawyers,  physicians,  bankers, 
army  officers,  salesmen,  real  estate  and  insurance  brokers  and 
editors  of  non-technical  journals.  The  percentages  repre- 
sented by  these  various  occupations  vary  from  0.24  to  0.9  per 
cent. 


NATIONAL   MACHINE   TOOL   BUILDERS' 
ASSOCIATION    CONVENTION 

The  twelfth  semi-annual  convention  of  the  National  Ma- 
(hini!  Tool  Buildc^rs'  Association  was  hold  at  the  Hotel 
Bancroft,  Worcester,  Mass.,  April  2l!-24.  The  place  of  meet- 
ing was  first  fixed  in  New  York  City,  but  the  fact  that  the 
convention  of  the  National  Metal  Trades  Association,  whose 
membership  includ(!S  some  of  the  machine  tool  builders,  was 
to  be  held  in  Worcester  the  same  week,  caused  the  manage- 
ment to  make  the  change  of  place  shortly  before  the  meet- 
ing. That  Worcester  did  herself  proud  in  providing  enter- 
tainment and  accommodations  was  heartily  conceded  by  all. 

The  meeting  was  called  to  order  by  President  W.  A.  Vlall 
of  the  Brown  &  Sharpe  Mfg.  Co.,  whose  address  of  welcome 
sounded  an  optimistic  note.  He  was  confident  that  normal 
conditions  of  prosperity  in  the  machine  tool  trade  would  be 
soon  restored  and  counseled  the  members  to  plan  for  the 
future  and  take  steps  to  improve  manufacturing  and  selling 
facilities. 

Charles  E.  Hildreth,  the  manager  of  the  association,  begged 
the  members  to  respond  to  letters  of  inquiry  and  promised 
to  see  personally  all  of  them  in  their  places  of  business.  He 
pleaded   for   more   personal    acquaintanceship   and   cordiality. 

J.  H.  Drury,  of  the  Union  Twist  Drill  Co.,  reported  the 
name  of  one  new  member,  Williams  White  &  Co.,  Moline,  111. 
The  committee  report  on  standardizing  grades  of  grinding 
wheels  was  a  resume  of  the  factors  to  be  considered  and 
was  decidedly  discouraging  as  to  the  feasibility  of  establish- 
ing a  uniform  grading  system.  The  number  of  abrasives,  the 
sizes  of  grain,  the  varieties  of  bond  and  other  factors  to  be 
considered  make  a  vast  number  of  possible  combinations. 
That  it  will  be  possible  to  establish  a  system  of  grades  which 
will  be  uniform   for  all   makes  of  wheels  seems   doubtful. 

Charles  Fair,  of  the  General  Electric  Co.,  presented  an 
analysis  of  the  conditions  that  must  be  met  In  standardizing 
electric  motors  for  machine  tools.  This  problem,  too,  seems 
difficult  of  solution,  but  something  may  be  accomplished  In 
establishing  a  near  standard  from  which  many  differentia- 
tions of  equipment  must  necessarily  be  expected. 

The  paper  by  J.  C.  Spence,  superintendent  of  the  Norton 
Grinding  Co.,  "How  Can  We  Induce  Ourselves  and  Our  Men 
to  Earn  More  Money,"  was  enthusiastically  received  and  dis- 
cussed. Mr.  Spence  got  down  to  the  fundamentals  of  per- 
sonal relationship  between  employers  and  employes  and 
pointed  out  how  necessary  It  was  to  engender  confidence  of 
the  men  In  the  management  to  obtain  the  highest  produc- 
tion.    This  paper  will  appear  In  a  later  number. 

The  afternoon  of  the  first  day  was  given  over  to  com- 
mittee meetings.  In  the  evening  a  "Good  Fellowship"  dinner 
was  given  in  the  Hotel  Bancroft  which  was  attended  by 
about  280.  It  was  marked  by  no  toasts  or  speeches,  but  a 
unique  and  most  enjoyable  entertainment  was  provided  by 
talent  of  the  Norton  Grinding  Co.  The  farce  and  minstrel 
show  called  "High  Speed  Steals,"  which  concluded  the 
evening,  was  received  with  uproarious  applause. 

Friday  forenoon  was  given  to  committee  meetings  and  the 
fourth  session  In  the  afternoon  was  occupied  principally  by 
an  illustrated  paper,  "Safety  as  Applied  to  Grinding  Wheels," 
by  R.  G.  Williams,  safety  engineer  of  the  Norton  Co.,  and 
committee  report  on  safeguarding  grinding  wheels. 

The  number  registered  In  attendance  to  the  convention 
w'as  169,  which  is  more  than  was  ever  before  registered  at 
a  semi-annual  meeting. 


The  rack-and-pinion-type  locomotives  that  haul  cars  to  the 
top  of  Mount  Washington,  N.  H.,  take  water  from  a  pipe 
along  the  track  Instead  of  carrying  It  in  a  tender.  The  water 
is  pumped  to  the  top  of  the  mountain  by  duplex  pumps  near 
the  base,  which  pump  against  a  pressure  of  2250  pounds  per 
square  inch.  The  pumps  are  located  at  2540  feet  above  sea 
level  and  pump  water  to  the  summit  at  an  elevation  of  6280 
feet.  The  pipe  line  to  the  summit  is  two  inches  in  diameter 
and  one-half  inch  thick  for  half  its  length  and  three-eighths 
Inch  for  the  remainder  of  the  distance. 
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MAKING  THE  OSGOOD  OIL-HOLE  COVERS 

The  op<'ratioiis  involved  in  making  tlio  Osgood  oil-liolc 
covers  are  interesting  for  two  reasons:  First,  because  the 
operations  of  turning  and  cross-slotting  the  brass  shells,  as- 
sembling the  ball  and  retaining  spring  in  place,  spinning 
over  the  edge  of  the  shell  and  cutting  it  off,  are  all  per- 
formed in  the  turret  lathe,  without  reciuiring  the  spindle  to 
be  stopped.  Second,  in  developing  this  sequence  of  opera- 
tions, a  special  cross-sawing  attachment  was  designed  for 
cutting  the  slot  in  the  bottom  of  the  brass  shells. 

The  first  operation  consists  of  I'eeding  the  stock  up  to  a 
stop,  and  the  second  and  third  operations  are  those  of  spot- 
ting, drilling  and  forming  the  seat  for  the  ball.  After  tlu> 
work  has  progressed  to  this  point  it  must  be  slotted,  and 
the  cross-sawing  attachment  illustrated  in  Fig.  1  is  used  for 
this  purpose.  Referring  to  this  illustration  the  barrel  A.  ol 
which  the  flange  B  is  an  integral  part,  is  screwed  onto  the 
nose  of  the  turret  lathe  spindle.  The  four  pins  C  which  guide 
the  plate  D  are  secured  in  the  flange  li.  The  plate  D  is 
normally  held  in  its  outermost  position  by  spiral  springs  /■-'. 

The  tool  F  is  clamped  to  the  turret,  the  working  parts  of 
the  tool  being  free  to  turn  on  the  shank.  The  friction  wheels 
G  and  H  arc  carried  by  bearings  at  right  angles  to  the  turret- 


from  the  bar,  the  cover  Is  ready  for  use  and  the  time  re- 
quired to  make  a  complete  cover  l8  about  llftoeu  seconds. 
From  this  It  will  be  readily  seen  that  the  operation  of  the 
.slotting  tool  is  quite  rapid.    The  J.  L.  O.sgood  Co.,  4:!  I'earl  St., 


Fig.    1.     Cross-sawing  Attachment  for  slotting  the  Brass  Shells 

tool  shank.  These  wheels  are  made  to  revolve  through  their 
contact  with  the  plate  D,  which  is  revolved  on  the  end  of  the 
lathe  spindle.  The  friction  wheel  (1  simply  acts  as  a  bal- 
ancing idler  for  the  other  wheel  i/.  When  the  turret  tool  is 
brought  up  to  the  work,  a  lock  on  the  turret  tool  engages  a 
lock  finger  on  the  spindle  nose  attachment  and  causes  the 
tool  F  to  rotate  in  unison  with  the  spindle.  Pressure  of  the 
turret  tool  against  the  platr  D  causes  this  plate  to  move  back 


Fig.    2.     Assembling   the   Ball    and   Spring   m    the   Shell 

against  the  tension  of  the  springs  E.  At  the  same  time  the 
wheel  //  drives  the  saw  /  which  cuts  the  slot  in  the  brass  shell. 
After  completing  the  slotting  operation,  the  ball  and  spring 
are  assembled,  as  shown  in  Fig.  2,  and  the  edge  of  the  shell 
is  spun  down  to  retain  the  spring  in  the  shell.  While  this 
spinning  operation  Is  being  performed,  the  slots  in  the  shell 
are  closed  so  that  the  work  is  not  distorted.  The  cuttlng-off 
operation  illustrated  in  Fig.  3  is  next  performed  by  operating 
the  cam  lever.  This  causes  the  cutting-off  tools  to  move  In 
and  sever  the  completed  oil-hole  cover  from  the  bar.    As  cut 


Fig.    3.     Cutting   off    the   Completed    Oil-hole    Cover 

Huffalo,  N.  Y..  is  prepared  to  furnish  the  cross-sawing  attach- 
ment described  in  this  article  to  manufacturers  who  have  tur- 
ret lathe  work  for  which  it  is  adapted.  The  Osgood  oil-hole 
cover  is  described  in  the  New  Machinery  and  Tools  section  of 
this  number  of  M.kciii.nkky. 

*     «     • 

HOLDING   DEVICES   FOR   FIRST- 
OPERATION   WORK 

BY   ALBERT  A.  DOWD* 

Answering  the  criticism  by  F.  H.  BuUard  in  the  February 
number  of  Machinkky,  regarding  my  article  on  "Holding 
Devices  for  First-operation  Work"  which  appeared  in 
Machineuy  for  November,  1913,  I  wish  to  say  that  he  is 
correct  in  regard  to  the  expense  of  some  of  the  fixtures 
shown.  The  first  cost  of  a  fixture  is  a  minor  item,  however, 
in  comparison  to 
convenience  and 
rapidity  of  opera- 
tion when  a  large 
number  of  pieces 
are  to  be  machined. 
Referring  to  the 
fixtures  described 
in  the  article  men- 
tioned, it  will  be 
noted  that  Figs.  1, 
2,  4,  5,  6,  7,  and  10 
are  either  com- 
ponent parts  of  an 
automobile  or  they 
are  portions  of  ac- 
cessories used  in 
automobile  con-  ^p*"»'  ^''™  »'  '»"  '"  Holding  b.u  joint 
struction.  The  smallest  number  of  pieces  in  this  group  Is 
5000  and  tlie  largest  100,000  for  a  year's  production.  It  must 
therefore  be  admitted  that  the  first  cost  of  the  fixtures 
sliown  is  a  negligible  item,  when  compared  to  the  saving 
in  time  effected  by  their  use.  The  manufacturer  of  today 
is  looking  for  production  first,  last,  and  all  the  time,  and 
he  would  not  for  a  moment  consider  the  use  of  a  fixture 
which  would  involve  any  great  amount  of  labor  in  setting  the 
work  in  position,  no  matter  how  cheaply  the  fixture  might 
be  made. 

Regarding  Fig.  3.  the  fixture  for  which  Is  rather  harshly 
criticised  by  Mr.  Bullard,  the  writer  stated  In  the  last  para- 
graph describing  this  fixture  that  "a  method  of  holding  this 
work  by  the  interior  undoubtedly  would  have  been  more  satis- 
factory," moaning  some  device  similar  to  that  shown  In  Fig. 
6.  Perhaps  a  slight  explanation  will  make  this  matter  some- 
what clearer  and  will  show  why  the  device  Illustrated  was 
used  In  this  particular  Instance.  A  number  of  castings  were 
sent  by  a  foreign  government,  as  sample  castings  for  which 
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It  Saves  Time 


No  Exertion  to  Run  the  Table  Back  or 
Run  it  up  to  the  Cut 


The  Automatic  Fast  Feed  is  driven  inde- 
pendently from  the  main  pulley  by  a  belt. 
In  addition,  a  friction  clutch  in  the  mechan- 
ism between  the  pulley  and  the  table  feed 
screw  obviates  all  danger  of  damage  to  cutters 
or  machine  when  running  up  to  the  work. 

When  the  lever  is  thrown  to  disengage  the 
fast  feed,  the  regular  power  feed  is  brought 
into  action  without  any  extra  operation. 

All  of  our  heavy  service  Plain  Milling 
Machines  are  provided  with  this  feature. 


Our  Automatic  Fast  Feed  for  the  table 
means  greater  operating  efficiency — more 
work  done,  less  energy  wasted. 

When  he  pushes  that  lever,  the  table 
moves  quickly  to  any  desired  point.  He 
runs  up  to  the  cut,  moves  across  from  one 
milled  spot  to  another,  or  returns  the 
table  at  the  end  of  the  cut  with  the  fast 
feed. 

The  result  is  greater  economy,  es- 
pecially on  manufacturing  work,  for 
the  non-productive  time  between  cuts  is 
reduced. 


Method  of  Driving  Automatic  Fast  Feed 


BROWN  &  SHARPE  MFG.  CO. 

OFFICES:  20  Vesey  St.,  New  Tork.  N.  Y. ;  054  The  Rourso,  rbiladeliibia,  Pa.;  CJO-GSO  Washington  Blvd.,  Chicago,  111.;  305  Chamber  of  Commerce  Bldg., 
lioihi'StiT.    N.    T. ;    Room    419    University    Block,    S.vracusc,    N.    Y. 

REPRESENTATIVES:  Baird  Machinery  Co.,  Pittsbursh,  Pa.,  Erie,  Pa.;  Carey  Machinery  &  Supply  Co.,  Baltimore,  Md.;  E.  A.  Kinsey  Co.,  Cincinnati,  O., 
Indianapolis.  Ind. ;  Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland,  0,,  Detroit,  Mich.;  Colcord-Wright  Ma- 
chinery &  Supply   Co.,   St.   Louis,   Mo.;   Perine   Machinery   Co.,    Seattle,    Wash.; Portland   Machinery   Co.,   Portland,   Ore. 
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No.  5B  Heavy  Plain  Milling  Machine 


Heavy  Service  Milling:  Machines  Designed 

for  Easy  Operation 


In  addition  to  the  Automatic  Fast  Feed, 
our  Heavy  Service  Plain  Milling  Machines 
are  provided  with  many  other  features 
making  them  easy  to  operate. 

The  knee  is  efficiently  clamped  to  the 
column  from  a  single  point  at  the  front, 
saving  time  on  shifting  from  roughing  to 
finishing  cuts. 

All  hand  wheels  and  levers  for  controll- 


ing movements  of  the  table  are  grouped  at 
the  front. 

All  feeds  are  started,  stopped  or  re- 
versed by  a  single  lever  on  the  side  of  the 
knee. 

Gears  which  are  often  thrown  into  en- 
gagement have  special  pointed  teeth  so 
they  always  slip  easily  into  mesh  without 
bruisine;. 


We  should  be  glad  to  advise  methods  of  handling  your  work. 

PROVIDENCE,  R.  I.,  U.  S.  A. 

CANADIAN    AGENTS:     The    Cnnndioii    Fairbanks-Morse    Co.,    Ltd..    Montreal,    Toronto,    Ottawa,    Winnipeg,    Calgary,    Vancouver,    St.    John,    Saskatoon. 
FOREIGN   AGENTS:     Kuck   &    Hickman,    Ltd.,    London,    Birmingham,    Manchester,   Sheffield,   Glasgow.     F.   G.    Kretschnier  &   Co..    Frankfnrt   a/.M.,    Genninr. 
V.    l.oweiicr.    Copenliascn,    Denmark,    Stockholm,    Sweden,    Chrlstiania,    Norway;    Schuchordt  A  Schutte.   St.   Petersburg,    Hussia:    Fenwick    Frercx  *   Co  .    Paris, 
France:    Liege.    Belslnm.    Turin,    Italy,    Zurich,    Switzerland,    Barcelona,    Spain;    The    F.    \V.    Home    Co.,    Toklo,    Japan;    L.    A.    Vail,    Mellmunie.    Australia; 
F.   L.   Strong,   .Manila,    V.    I. 
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fixtures  iukJ  tools  were  to  bo  (Icsiniiocl;  iiiid  in  view  of  the 
fact  that  the  location  of  tli(>  jilaiit  to  which  machines  and  tools 
wore  to  be  sent  was  nearly  hall'  way  around  tho  Klobo,  It  is 
evident  that  it  would  have  b(>en  out  of  the  <iuestlon  to  sug- 
gest changes  in  the  pattern,  as  this  would  have  necessitated 
H  delay  of  two  nuinths  at  the  very  least.  It  will,  therefore, 
be  readily  apparent  that  it  was  essential  to  handle  the  cast- 
ings just  us  thill  wi-rc.  without  taking  liberties  with  the  de- 
sign. The  method  suggested  by  Mr.  Bullard  of  holding  by 
the  inside  of  a  flange  in  a  three-jawed  chuck  would  hardly 
be  practical  on  account  of  the  narrow  gripping  surface  pro- 
vided for  the  jaws,  unless  these  were  of  special  design  as 
shown  at  B  in  the  accompanying  illustration.  This  design 
would  then  have  a  tendency  to  crowd  the  work  back  against 
the  face  of  the  jaw  so  that  it  would  be  securely  held.  Even 
under  these  conditions,  it  is  highly  probable  that  there  would 
be  more  or  less  "chatter,"  for  with  the  method  described  in 
the  original  article  there  was  a  slight  tendency  to  "chatter," 
although  the  manner  of  gripping  was  such  as  to  prevent  this 
to  a  great  extent  on  account  of  the  metal-to-metal  holding 
method,  which  killed  vibration  of  the  casting  to  a  consider- 
able extent. 

Regarding  the  use  of  the  "bull  center"  as  a  support;  this 
is  obviously  out  of  the  question,  as  the  casting  is  in  the  rough 
at  the  end  where  the  center  is  v-,ed.  This  is  used  merely  to 
approximate  the  cored  center  ol  the  work  while  the  hook- 
bolts  are  being  tightened.  Regarding  the  use  of  clamps  for 
holding  on  internal  lugs,  as  mentioned  by  Mr.  Bullard,  it 
would  give  the  writer  great  pleasure  to  have  the  method 
fully  described,  showing  how  the  clamps  would  be  operated 
and  set  up  firmly  on  the  internal  flange.  This  would  be  pos- 
sible on  a  special  fixture  or  by  the  use  of  a  socket  wrench  for 
tightening,  but  I  fail  to  see  how  the  work  could  be  centered 
by  the  plug  at  the  same  time.  It  would  also  be  a  difficult 
matter  for  the  operator  to  see  what  he  was  doing,  even  if  the 
work  were  set  up  on  blocks  to  let  in  the  light  at  the  ball  end 
of  the  work. 

In  connection  with  suggestions  regarding  desirable  pattern 
changes,  this  matter  can  be  very  easily  arranged  when  the 
factory  designs  the  work  for  which  it  also  makes  the  tools, 
but  when  an  outside  customer's  castings  are  involved  it  is 
sometimes  inadvisable  to  suggest  changes,  as  a  number  of 
castings  may  be  already  on  hand.  The  writer  will  not  soon 
forget  a  pattern  change  which  seemed  desirable  for  chucking 
purposes,  the  work  in  question  being  a  pot  casting  for  a 
large  automobile  factory  in  the  middle  west.  The  suggestion 
was  made  and  the  answer  came  back:  "10,000  castings  on 
hand.  Cannot  change  pattern."  There  was  also  an  intima- 
tion that  if  we  could  not  design  a  fixture  to  hold  the  work  as 
It  was,  some  other  firm  might  be  able  to  do  so.  Needless  to 
say,  the  fixture  was  designed  for  the  sample  casting  sent  us, 
and  nothing  more  was  said  about  changing  the  pattern.  It 
may  be  seen  from  this  that  it  is  not  always  wise  to  suggest 
changes,  as  some  manufacturers  do  not  take  kindly  to  it.  A 
knowledge  of  the  number  of  castings  on  hand  is  valuable 
when  changes  are  to  be  proposed  and  this  information  is  not 
always  available. 

I  fully  agree  with  Mr.  Bullard's  statement  that  the  "de- 
signer of  any  piece  of  machinery  should  not  only  be  capable 
of  designing  mechanism  that  will  perform  the  functions  de- 
sired, but  should  so  shape  the  various  parts  that  they  may 
be  readily  machined  in  ordinary  machine  tools  with  the  least 
possible  outlay  for  special  equipment."  I  think,  however, 
that  he  has  not  considered  the  matter  from  the  point  of 
view  of  the  machine  tool  builder  who  is  called  upon  to  fur- 
nish machines  and  equipment  for  a  great  variety  of  work 
in  which  changes  in  patterns  would  not  be  permitted  on  ac- 
count of  the  number  of  castings  which  might  already  be  on 
hand.  For  this  reason  the  writer  does  not  quite  see  how 
he  "has  failed  in  just  this  respect,"  especially  as  the  cus- 
tomers who  received  and  used  the  devices  illustrated  were 
perfectly  satisfied  with  them,  and  In  several  instances  dupli- 
cated their  orders  within  a  short  time  after  their  receipt  and 
trial.  If  this  is  a  sign  of  failure,  most  of  us  would  be  glad 
to  fail  continually. 


In  regard  In  handling  the  larger  ball  joint  sliown,  by  either 
of  the  methods  suggested  by  Mr.  Bullard,  I  will  say  that  as  the 
weight  of  a  single  one  of  these  castings  would  approximate 
2:iO()  pounds  or  .something  over  a  ton,  it  would  be  an  ex- 
pensive proposition  to  "scrap"  one  of  them.  Suppose  there  are 
two  or  three  on  hand  which  must  be  either  machined  in  some 
way  or  "scrapped."  It  would  undoubtedly  be  a  difficult  matter 
to  hold  the  work  with  the  flange  side  up,  in  any  sort  of  stand- 
ard eiiuipment  with  which  the  writer  is  familiar.  Neither  a 
three-  or  a  four-jaw  chuck  would  have  sufficient  gripping  sur- 
face to  hold  the  piece  securely  unless  very  light  cuts  wert; 
taken.  If,  on  the  other  hand,  the  work  was  held  with  the  ball 
end  up  by  means  of  clamps  and  dogs,  then  the  second  setting 
would  present  some  serious  difficulties  in  the  matter  of  hold- 
ing and  driving.  Again,  supposing  that  it  was  permissible 
to  change  the  pattern,  as  suggested,  before  any  castings  had 
been  made,  tho  jaws  could  then  be  brought  up  on  the  inside 
and  additional  screw  dogs  used  to  assist  in  driving.  How 
could  the  screw  dogs  be  tightened  unless  a  special  wrench 
were  provided?  And  even  then  it  is  doubtful  whether  the 
work  could  be  held  securely.  The  fact  of  the  matter  is  that 
so  little  frictional  surface  can  be  obtained  on  the  ball  end 
(due  to  its  shape)  that  some  sort  of  a  seat  which  will  con- 
form to  the  shape  of  the  casting  is  needed  in  order  to  pro- 
vide the  necessary  surface.  The  use  of  ordinary  clamps  would 
be  difficult  and  would  be  open  to  the  same  objections  as 
those  already  mentioned.  A  set  of  cast-iron  blocks  could  be 
bored  out  in  position  on  the  table  of  the  machine  and  clamps 
used  to  draw  the  casting  down  upon  them,  thus  providing 
frictional  surface  enough  to  hold  the  work,  but  even  if  this 
were  done  the  clamping  would  be  attended  with  some  of  the 
difficulties  previously  referred  to. 

In  conclusion  I  will  say  that  I  believe  the  method  shown  in 
Pig.  12  is  thoroughly  practical  and  not  excessively  expensive 
in  spite  of  the  adverse  criticism  regarding  it.  Sketches  il- 
lustrating the  exact  method  proposed  by  Mr.  Bullard  would 
be  greatly  appreciated  and  would  perhaps  make  clear  some 
of  the  points  which  at  present  do  not  seem  entirely  logical  or 
practical. 

*     *     * 

NOMENCLATURE   OP  ALLOYS 

A  committee  of  the  Institute  of  Metals  which  was  ap- 
pointed in  1912  to  report  upon  the  question  of  the  nomen- 
clature of  alloys  has  presented  a  report  embodying  its  first 
series  of  recommendations.  The  work  has  been  approached 
in  a  practical  manner  and  the  demands  of  industry  and  com- 
merce have  been  borne  In  mind.  It  has  been  attempted  to 
adhere,  as  far  as  possible,  to  existing  names  sanctioned  by 
long  usage,  to  avoid  coining  new  names  or  adopting  recently 
coined  names,  and  to  employ  simple  English  names  through- 
out. The  committee  has,  in  the  first  instance,  confined  its  at- 
tention to  the  alloys  of  copper,  and  the  terms  defined  in  the 
report  are  "brass"  and  "bronze."  When  the  word  "brass" 
alone  is  used,  it  denotes  an  alloy  of  zinc  and  copper  only, 
containing  over  50  per  cent  of  copper.  When  an  alloy  con- 
taining a  third  metal,  such  as  tin,  is  to  be  denoted,  the  name 
of  the  additional  element  should  be  used  as  a  prefix;  thus, 
an  alloy  containing  1  per  cent  of  tin,  29  per  cent  zinc,  and 
70  per  cent  copper  would  be  called  "tin-brass."  The  word 
"bronze"  denotes  an  alloy  of  tin  and  copper  containing  more 
than  50  per  cent  of  copper,  additional  metals  being  denoted 
as  above.  These  two  names  represent  by  far  the  most  widely 
used  alloys,  and  the  general  adoption  of  the  terms  thus  de- 
fined would  do  much  to  remedy  the  state  of  confusion  which 
exists  at  the  present  time. 

A  material  called  "elianite,"  which  has  been  produced  in 
the  electric  furnace  by  Dr.  C.  Rossi,  manager  of  a  nitrate 
acid  works  at  Legnano,  Italy,  is  claimed  to  be  proof  against 
all  acids.  This  material  has  about  75  per  cent  of  the  tensile 
strength  and  from  25  to  75  per  cent  of  the  compressive 
strength  of  cast  iron.  Its  hardness  is  about  60  per  cent 
greater  than  that  of  cast  iron  and  its  melting  point  is  2500 
degrees  F.  Elianite  can  be  cast  and  is  suitable  for  use  in 
large  apparatus  used  in  the  acid-producing  industries. 
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EFFICIENCY  TEST  OF  A  STOCKBRIDGE 
SHAPER 

In  i-oniu'ctlon  wltli  the  I'xixTlniciilul  ciiKinccrliiB  work  of 
the  Worcostor  Polytechnic  Institute,  Woriesler,  Mass.,  tests 
were  reiiMitly  conducted  with  tlie  view  of  d(>ternilnlnB  the 
nieehanUal  ellicieney  of  a  SloekbridKe  shaper  and  also  the 
number  of  cubic  inches  of  metal  wliicli  the  shaper  was  cap- 
able of  removing  for  each  h()rs(>power  hour  of  power  supplied 
to  the  tool.  For  this  purpose,  it  was  necessary  to  eeiuip  the 
shaper  with  a  special  tabic  upon  wliich  the  dynamometer 
was  mounted.  The  shaper  etiuipped  in  this  way  is  shown  in 
Figs.  1  and  -  and  Fig.  :!  is  a  chart  showin.s;  the  results  of  the 
test. 

The  work  upon  which  the  tool  was  engaged  during  the  test 
was  held  in  a  special  chuck.     This  chuck  had  to  be  carefully 


rig.  1. 


Stockbridge  Shaper  equipped    for 
Efficiency   Test 


lined  up  with  the  direction  of  travel  of  the  tool  in  order  that 
the  full  pressure  might  be  applied  to  the  dynamometer.  The 
first  table  which  was  used  to  support  the  dynamometer  was 
a  little  wider  and  considerably  longer  than  the  regular  table 
of  the  shaper.  This  arrangement  left  a  large  part  of  the 
auxiliary  table  unsupported,  with  the  result  that  vibration 
was  set  up  which  would  have  materially  affected  the  accuracy 
of  the  results  obtained.  Several  methods  of  overcoming  this 
difficulty  were  considered,  such  as  the  use  of  a  supporting 
chain  secured  to  the  ceiling.  A  number 
of  people  in  the  shop,  who  had  not  given 
the  matter  careful  attention,  suggested  the 
use  of  jack-screws,  overlooking  the  fact 
that  the  cross-feed  of  the  shaper  table  was 
used  during  the  conduct  of  the  test.  The 
difficulty  was  finally  overcome  by  modify- 
ing the  design  of  the  table  to  reduce  its 
length  and  the  amount  of  overhang,  with 
the  result  that  vibration  was  eliminated. 
The  form  of  dynamometer  A  finally 
adopted  for  measuring  the  effective  pres- 
sure of  the  tool  consisted  of  a  cylinder 
and  piston,  the  cylinder  being  partially 
filled  with  oil.  This  simple  though  ac- 
curate dynamometer  was  used  in  connec- 
tion with  a  pressure  gage  B  and  steam 
engine  indicator  C,  as  shown  in  Figs.  1 
and  2.  No  calibration  tests  were  necessary 
and  it  was  a  very  simple  matter  to  refill 
the  cylinder  with  oil  without  admitting 
any  air.  This  was  done  by  removing  the 
indicator,  compressing  the  oil  in  the  cylin- 
der until  it  commenced  to  fiow  out,  and 
then  slowly  drawing  the  piston  back  and  pouring  oil  in 
rapidly  enough  to  keep  the  cylinder  filled  at  all  times.  The 
indicator  was  attached  to  the  dynamometer  cylinder  in  the 
same  way  as  in  the  cylinder  of  a  steam  engine,  and  indicator 
cards  were  taken  to  determine  the  mean  effective  pressure. 
The  results  obtained  were  more  accurate  than  those  that 
could  have  been  secured  by  reading  the  gage,  as  the  latter 
fluctuated  considerably,  owing  to  variations  in  the  hardness 


ol  till'  caHl  iron  operated  upon.  A  i)anlograph  1)  was  used 
as  a  reducing  motion  for  the  indicator  and  another  difficulty 
was  experienced  in  connection  with  this  part  of  the  ap- 
paratus. The  indicator  moved  with  the  table  when  the  cross- 
feed  was  in  operation,  and  if  the  length  of  the  indicator  cord 
were  adjusted  when  the  table  was  in  one  extreme  position, 
it  would  have  been  out  of  adjustment  when  the  table  was  fed 
over  two  or  three  inches.  Therefore  a  hook  was  fastened 
to  the  cord  about  2  feet  from  the  indicator,  and  instead  of 
having  one  loop  on  the  end  of  the  cord  attached  to  the  panto- 
graph, a  number  of  small  rings  K  were  tied  to  the  cord  at 
intervals  of  1  inch.  It  was  then  merely  necessary  to  secure 
the  hook  to  any  one  of  these  rings  that  gave  the  proper 
length  of  cord  while  a  card  was  being  taken. 

One  more  difficulty  experienced  in  connection  with  the 
dynamometer  was  that  of  providing  means  for  rotating  its 
piston  to  overcome  the  effect  of  static  friction,  the  reason  for 
taking  this  precaution  being  the  same  as  that  which  leads  one 
to  spin  the  piston  of  a  dead  weight  gage  tester.  The  first 
method  that  was  tried  consisted  of  wrapping  a  wire  around 
the  piston  rim,  with  one  end  terminating  in  a  heavy  weight 
and  the  other  end  carried  over  a  series  of  pulleys  and  secured 
to  the  cross-feed  reciprocating  motion.  This  was  a  failure  for 
three  reasons:  First,  the  sharp  turns  over  the  pulleys  eventu- 
ally caused  the  wire  to  break,  and  cord  of  any  kind  could  rwDt 
be  used  because  it  stretched;  second,  the  reversal  of  the  direc- 
tion of  motion  of  the  cross-feed  being  slow,  there  were  periods 
when  the  turning  motion  imparted  to  the  piston  was  not 
active;  third,  the  power  required  to  rotate  the  piston  could 
not  be  measured  and  so  could  not  be  considered  in  the  re- 
sults of  the  test.  The  next  method  that  was  considered  con- 
sisted of  placing  a  small  pulley  on  a  shaft  directly  above 
the  dynamometer  and  carrying  a  belt  from  this  shaft  to  the 
countershaft.  A  second  belt  from  this  intermediate  shaft  was 
connected  to  the  rim  of  the  piston  K,  in  this  way  causing  the 
piston  to  be  rotated  at  a  suitable  speed.  This  rig  would 
have  required  a  considerable  amount  of  time  to  set  up  and 
was  replaced  by  a  method  which  proved  entirely  satisfactory. 
This  consisted  of  taking  power  from  the  platen  of  a  planer  F 
which  moved  at  right  angles  to  the  shaper  ram,  to  rotate  the 
dynamometer  piston.  The  mechanism  employed  for  this  pur- 
pose consisted  of  a  piece  of  flat  steel  G  bent  to  the  shape 
shown  in  Fig.  2.  One  end  of  this  link  was  bolted  across  the 
planer  table  and  a  straight  fiat  link  H  was  secured  to  the 
other  end  by  means  of  a  pin  joint.     The  opposite  end  of  this 


Tig.    2.     Apparatus  used  for  rotating  the  Dynamometer  Piston 

link  was  connected  to  a  fiat  link  J  secured  to  the  rim  of  the 
piston  K  by  means  of  another  pin  joint.  By  running  the 
planer  on  short  stroke,  the  desired  rolling  of  the  piston  was 
accomplished  in  a  very  satisfactory  manner. 

The  shaper  was  driven  by  a  7%-horsepower  direct-current 
Westinghouse  motor,  which  was  run  at  975  revolutions  per 
minute  and  belted  to  the  shaper  by  a  3-inch  double  belt.  The 
motor  operated  on  31  amperes  at  220  volts.     The  center  dis- 
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Lucas  Machine  Tool  Co., 
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.ALWAYS  OFi 


Cleveland,  0.,U.S.A. 
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Wilson.    Montreal.    Canada.      U.    W.    Petrle.    Ltd.,    Toronto,    Ont. 
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tance  between  the  motor  and  wliaixr  pulleys  was  11  foot 
and  the  shapcr  pulley  was  of  a  size  to  run  at  300  revolutions 
per  minute.  A  brake  test  of  the  motor  was  made  to  determine 
its  elflclency. 

The  integrating  watt  meter  used  to  determine  the  power 
supplied  to  the  motor  was  Intended  for  a  110-volt  circuit  and 
the  motor  for  220  volts.  Therefore,  the  necessary  rosistanco 
was  connected  in  series  with  the  resistance  already  in  the 
meter,  so  that  the  power  in  a  220-volt  circuit  could  be  meas- 
ured after  the  meter  had  been  calibrated  to  determine  a  new 
constant.  The  constant  determined  in  this  way  was  checked 
while  the  brake  test  of  the  motor  was  being  made.  The  meter 
was  so  connected  that  it  could  be  switched  in  or  out  without 
requiring  the  motor  to  be  stopped,  the  switch  L  being  pro- 
vided for  this  purpose. 

After  preliminary  tests  had  been  made,  it  became  evident 
that  a  more  solid  foundation  than  is  ordinarily  required  for 
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POWER   SUPPLIED   IN    HORSEPOWER    HOURS            Machint 

ry 

Fig.   3.     Chart  showing  Relation  of  Horsepower  Hours  to  Cubic 
Inches  of  Cast  Iron  Removed 

a  shaper  was  absolutely  necessary  if  accurate  results  were 
to  be  obtained.  The  first  foundation  employed  was  not  sat- 
isfactory, so  a  planer  was  moved  in  order  to  obtain  the  sup- 
port of  the  brick  piers  under  it,  and  the  shaper  set  up  in  its 
place.  Wedges  were  driven  between  the  top  of  the  piers  and 
the  beams  to  which  the  flooring  was  nailed  and  the  shaper 
fastened  in  place  by  four  %-inch  lag  screws.  The  founda- 
tion provided  in  this  way  was  perfectly  rigid  and  enabled 
very  satisfactory  results  to  be  secured. 

The  power  supplied  to  the  shaper  was  determined  in  the 
following  manner.  The  total  electrical  power  supplied  to 
the  motor  during  the  test  was  recorded  by  means  of  the 
integrating  watt  meter  and'  a  brake  test  was  made  to  obtain 
a  curve  of  the  watts-input  to  the  motor  as  compared  with 
brake  horsepower.  There  was  evidently  a  power  loss  in  the 
belt  drive  but  owing  to  the  impossibility  of  reproducing  the 
conditions  of  loading,  a  belt  test  was  out  of  the  question. 
Therefore  this  loss  was  assumed  to  be  4  per  cent  of  the  power 
at  the  motor  pulley  and  a  new  curve  was  plotted,  taking  this 
belt  loss  into  consideration.  This  gave  the  watts-input 
against  horsepower  delivered  to  the  shaper  pulley. 

The  power  expended  at  the  tool  point  was  measured  as 
follows:  The  pressure  of  the  tool  point  against  the  work 
was  obtained  from  indicator  cards  which,  theoretically, 
should  be  rectangles.  Owing  to  variations  in  the  hardness 
of  the  cast  iron,  however,  the  upper  part  of  the  cards  varied 
in  height.  The  mean  effective  pressure  in  pounds  per  square 
inch  was  obtained  from  the  cards,  and  knowing  the  area  of 
the  piston  to  be  20  square  inches,  the  total  force  was  calcu- 
lated. The  number  of  strokes  per  minute  were  recorded  and 
also  the  duration  of  the  test.  This  gave  the  force,  the  dis- 
tance and  the  time,  from  which  the  horsepower  was  figured. 
For  a  given  depth  of  cut  and  cross-feed,  a  number  of  short 
tests  were  made  because  five  minutes  was  sufficient  to  feed 
the  tool  across  the  work.  Therefore,  at  the  beginning  of  a 
test   the   time   was   noted   and   the   meter   switch   thrown   in. 


Just  before  finishing  the  cut,  the  switch  was  pulled  and  the 
e.xaet  time  noted.  After  completing  such  a  test  another  cut 
of  the  same  depth  and  cross-feed  would  be  employed  for  a 
subsequent  test,  the  operation  being  repeated  until  enough 
power  was  registered  on  the  meter  to  insure  accurate  read- 
ing of  the  dials.  The  mechanical  efficiency  of  the  shaper  was 
obtained  by  dividing  the  power  expended  at  the  tool — as 
determined  by  the  dynamometer — by  the  power  supplied  to 
the  machine  by  the  motor.  The  number  of  cubic  inches  of 
metal  removed  was  figured,  and  knowing  the  number  of 
horsepower  hours,  the  number  of  cubic  inches  removed  per 
horsepower  hour  was  figured.  The  results  of  this  part  of  the 
test  are  shown  in  Pig.  3. 

*  *     * 

NATIONAL  METAL  TRADES  ASSOCIATION 
CONVENTION 

The  sixteenth  annual  convention  of  the  National  Metal 
Trades  Association,  held  at  the  Hotel  Bancroft  In  Worcester, 
Mass.,  April  20-22,  was  one  of  the  most  successful  in  point  of 
attendance  ever  held.  The  registration  of  members  and 
others  attending  was  294,  a  number  considerably  larger  than 
that  registered  at  the  last  New  York  meeting.  President 
W.  A.  Layman  of  the  Wagner  Electric  Mfg.  Co.,  St.  Louis,  Mo., 
presided,  assisted  by  John  D.  Hibbard,  the  commissioner 
succeeding  Robert  Wuest,  who  had  so  ably  conducted  the  af- 
fairs of  the  association  for  years.  The  report  on  industrial 
education  by  F.  A.  Geier  was  discussed  by  C.  A.  Pressor  of 
the  National  Society  for  the  Promotion  of  Industrial  Educa- 
tion, Louis  H.  Buckley  of  the  Worcester  Independent  In- 
dustrial Schools,  and  W.  B.  Hunter,  who  presented  the  Fitch- 
burg  plan  of  industrial  education. 

W.  H.  Van  Dervoort  presented  a  report  on  industrial  acci- 
dents which  was  discussed  by  M.  W.  Alexander  and  W.  H. 
Doolittle.  The  cause  of  accident  prevention  is  growing  and 
the  movement  is  being  greatly  accelerated  by  educating  the 
workmen  to  use  their  intelligence  in  avoiding  dangerous 
acts.  Justus  H.  Schwack  of  William  Sellers  &  Co.,  Inc., 
Philadelphia,  Pa.,  discussed  the  general  subject  of  publicity. 

The  program  for  Wednesday  forenoon  and  afternoon  com- 
prised "Results  of  Applied  Scientific  Management,"  by 
George  D.  Babcock  of  the  H.  H.  Franklin  Mfg.  Co.,  Syracuse, 
N.  Y. ;  "Basic  Principles  of  Industrial  Organization,"  by  Prof. 
Dexter  S.  Kimball,  Sibley  College,  Cornell  University;  "Work 
of  the  Bureau  of  Foreign  and  Domestic  Commerce  and  the 
Plans  of  the  Department  for  Its  Development,"  by  Albertus 
H.  Baldwin,  chief  of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  D.  C;  "Labor  Legislation,"  by  Walter 
G.  Merritt,  American  Anti-Boycott  Association,  New  York 
City. 

The  following  officers  were  elected:  President,  Herbert  H. 
Rice,  Waverly  Co.,  Indianapolis,  Ind.;  first  vice-president,  L. 
H.  Kittredge,  Peerless  Motor  Car  Co.,  Cleveland,  Ohio;  second 
vice-president,  George  Mesta,  Mesta  Machine  Co.,  Pittsburg, 
Pa.;  treasurer,  F.  C.  Caldwell,  H.  W.  Caldwell  &  Son  Co., 
Chicago,  111. 

The  convention  was  closed  with  a  banquet  in  the  evening 
at  the  Hotel  Bancroft,  attended  by  over  250,  at  which  W.  A. 
Layman  was  toastmaster.  Dr.  J.  Lawrence  Laughlin  of  the 
University  of  Chicago  and  Dr.  W.  H.  P.  Faunce,  president  of 
Brown  University,  made  the  addresses  of  the  evening, 

•  •     • 

Filing  machines,  while  designed  primarily  for  filing  the 
clearance  in  dies,  are  used  advantageously  for  lapping  and 
filing  parts  to  size.  One  well-known  maker  of  drafting  in- 
struments employs  filing  machines  for  reducing  German 
silver  parts  to  size  and  shape.  The  parts  are  held  in  simple 
jigs  and  a  boy  runs  the  machine,  moving  the  jig  up  to  a 
stop  and  sliding  it  along  until  the  work  is  finished.  The  filing 
machine  is  required  to  remove  but  little  material  and  is 
especially  advantageous  on  such  work.  The  parts  could  not 
be  held  firmly  enough  to  be  milled  without  marring  and 
distorting  them,  and  the  amount  to  be  removed  would  make 
a  milling  operation  almost  absurd  even  if  it  were  practicable. 
The  same  type  of  filing  machine  is  used  in  armories  for  filing 
gun  sights  and  similar  parts. 
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DO  YOU 

FOOL  YOURSELF 

BY    SPREADING    YOUR 
PURCHASES  TOO  MUCH? 

Here's  the  situation:  Your  requisitions 
are  for  mixed  items;  Files,  Drills, 
Taps,  Dies,  Small  Tools  and  Repair 
Materials — 

Or  you  want  Cap  or  Set  Screws, 
Machine  or  Wood  Screws  or  Some 
Kind  of  Bolts — 

Or  it  may  be  a  Pulley,  a  few  Sets 
of  Ca^ors,  a  Truck  or  some  Special 
Clamps 


I 


TO  FILL  JUST  SUCH  MIXED  NEEDS  IS  OUR 
BUSINESS,  AND  IT  IS  ALSO  OUR  BUSINESS  TO 
KNOW  WE  ARE  IN  POSITION  TO  BILL  THESE 
GOODS  TO  YOU  AT  FACTORY  PRICES.   TRY  IT. 


Hammacher,  Schlemmer  &  Co. 

HARDWARE,  TOOLS   AND  SUPPLIES 
New  York,  Since  1848  4th  Ave.  and  13th  Street 
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PERSONALS 

W.  II.  Shormnii  has  bciMi  inade  suixTiiitciKlcnt  of  tho  W.  P. 
Davis  Machine  Co..  Roclicstpr,  N.  Y. 

Ifalph  K.  Fhindors  has  boon  made  manager  of  the  Jones 
&  Jamison  Machino  Co..  SprlnKfleld,  Vt. 

N.  K.  H.  Tatch  has  been  appointed  suporintondont  of  the 
Lumen  ncariuK  Co.'s  plant  at  ItulTalo,  N.   Y. 

H.  P.  PaiTock.  nianaRor  of  the  T.unicn  Hcarinp;  Co..  Pufffilo, 
N.  v.,  has  completely  recovered  from   his  recent  illness. 

J.  B.  Slaglp,  who  worked  In  llarrisburg,  Pa.,  and  Muskegon, 
Mich.,  is  requested  to  communicate  witli  the  Lyons  Machine 
Works,  Lyons,  Iowa. 

F.  H.  Brown,  formerly  sales  manager  of  the  W.  P.  Davis 
Machine  Co.,  Rochester.  N.  Y.,  has  been  made  secretary  and 
treasurer  of  the  company  in  place  of  C.  P.  Davis,  who  has 
resigned. 

A.  S.  Baldwin,  formerly  general  manager  of  the  Alberger 
Pump  &  Condenser  Co.,  Newburg.  N.  Y.,  has  resigned  his 
position,  and  will  become  manager  of  works  of  the  Best 
Mfg.  Co.  of  Pittsburg,  Pa. 

Leroy  M.  Curry,  who  was  with  the  Aurora  Automatic 
Machinery  Co.,  Chicago,  111.,  as  tool  designer,  has  resigned 
and  taken  a  similar  position  with  the  Wood  Turret  Machine 
Co.,  Brazil,  Ind. 

Robert  Wilde  has  resigned  as  superintendent  of  the  gear 
department  of  the  Warner  Gear  Co.,  Muncie,  Ind.,  to  become 
a  consulting  gear  engineer.  Mr.  Wilde  will  give  his  atten- 
tion to  all  classes  of  gear  work. 


Ludwlg  Svvenson,  for  several  years  In  the  special  machinery 
department  of  the  Barber-Colman  Co.,  Rockford.  111.,  has  been 
made  secretary  and  general  manager  of  the  Roc'kford  Lathe  & 
Drill  Co.,  Rockford.  C  W.  IlolnKiuist,  who  formerly  hold  this 
position,  has  resigned  to  take  charge  of  his  coal  and  lumber 
business. 

Walter  C.  Allen  has  been  elected  vice-president  of  the  Yale 
&  Towne  Mfg.  Co.  Mr.  Allen  has  been  general  manager  of 
the  company  for  the  past  five  years,  and  as  such,  has  had 
charge  of  the  sales  policy  and  management  in  all  depart- 
ments of  the  business  at  home  and  abroad  excepting  the  bank 
lock  (lei)artment.  As  vice-president  and  general  manager,  he 
will  continue  to  perform  the  same  duties  as  heretofore. 

Frederick  L.  Ilickok,  formerly  sales  manager  of  the  Inger- 
soll  Milling  Machine  Co.  of  Rockford,  111.,  has  joined  the  staff 
of  M.\('iii.\KHY,  and  will  devote  his  time  to  field  service  work 
for  advertisers,  cooperating  particularly  with  them  for  the 
development  of  business.  Mr.  Hickok  was  born  in  Ashtabula, 
Ohio.  He  is  a  graduate  of  the  C^ase  School  of  Applied  Science, 
Cleveland,  and  has  an  all-around  mechanical  experience  that 
especially  qualifies  him  for  the  line  of  work  he  has  taken  up. 
*     •     • 

OBITUARIES 

John  S.  McLean  died  of  pneumonia  at  his  home  in  Read- 
ville,  Mass.,  March  26,  aged  fifty-four  years.  Mr.  McLean  had 
been  in  the  employ  of  the  Prentiss  Tool  &  Supply  Oo.  at  its 
Boston  branch  as  selling  representative  for  twelve  years.  He 
was  a  man  of  estimable  character,  well  and  favorably  known 
in  the  machine  tool  trade. 


COMING-  EVENTS 

May  1-October  31. — Anglo-American  Exposition. 
London,  England,  to  celebrate  the  centenary  of 
peace  between  tlie  United  States  and  Great 
Britain  American  executive  offices:  Woolworth 
Bldg..  New  York  City.  Charles  J.  Kiralty  and 
Albert  E.   Kiralfy.   commissioners  general. 

May  19-20. — Annual  convention  of  the  Inter- 
national Association  of  Manufacturers,  at  the 
Waldorf-Astoria  Hotel,  New  York  City.  George  S. 
Boudinot.   30  Church  St.,   New  York  City,   secretary. 

June  10-12. — Annual  convention  of  the  Master 
Car  Builders'  Association,  Atlantic  City,  N.  J. 
J    W.  Taylor,  secretary,   Karpen  Bldg..  Chicago,  III. 

June  15-17. — Annual  convention  of  the  American 
Railway  Master  Mechanics'  Association.  Atlantic 
City.  N.  3.  J.  W.  Taylor,  secretary,  Karpen  Bldg., 
Chicago,   in.  ,     ,       . 

June  15-17. — Annual  convention  of  the  American 
Supply  &  Machinery  Manufacturers'  Association  at 
White  Sulphur  Springs.  West  Virginia:  New  Green 
Brier  Hotel,  headquarters.  General  offices  of  the 
association.   Woolworth   Bldg..    New  York  City. 

June  16-19.— Spring  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers.  Minneapolis  and  St. 
Paul.  Minn.  Calvin  W.  Rice,  secretary,  29  W. 
39th   St.,   New  York   City. 

June  30-July  4. — Annual  meeting  of  the  Ameri- 
can Society  for  Testing  Materials,  Atlantic  City,  N. 
J.  Hotel  Traymore,  headquarters.  Edgar  Warburg, 
secretary.  University  of  Pennsylvania,  Phila- 
delphia,  Pa. 

July  15-22.— Second  International  Congress  of 
Consulting  Engineers,  to  be  held  in  Berne,  Switzer- 
land. 

September  20-25  (1916).— International  Engineer- 
ing Congress,  San  Francisco.  Cal.,  in  connection 
•with  the  Panama-Pacific  International  Exposition. 
W.  P.  Durand,  chairman,  Foxcroft  Bldg..  San 
Francisco,   Cal. 

SOCIETIES,  SCHOOLS  AND 
COLLEGES 

Clarkson  CoUegre  of  Technology,  Potsdam,  N.  T. 
1914  catalogue.     56  pages,  6  by  9  inches. 

Northwestern  University,  Chicago.  111.  Annual 
catalogue   1913-1014.      4S.5   pages,    6   by   9    inches. 

Syracuse  University,  Syracuse.  N.  Y.  Bulletin 
of  the  university  for  March,  1914.  503  pages,  5'/2 
by  8%   inches. 

Beloit  College,  Beloit.  Wis.  Beloit  College  bulle- 
tin for  March,  1914,  being  the  sixty-seventh  annual 
catalogue  issued  by  this  institution.  168  pages,  5 ',4 
by   8   inches. 

University  of  Vermont  and  State  Agricultural 
College,  Burlington,  Vt.  Catalogue  for  1913-1914 
and  announcements  for  1914-1915.  2GU  pages,  5Vi 
by  "vi   inches. 

Columbia  University,  New  York  City.  Bulletin 
containing  announcements  of  the  summer  session 
which  extends  from  June  3  to  September  23.  175 
pages,  6  by  9  inches. 

Armour  Institute  of  Technology,  Chicago.  111. 
Bulletin  tor  May,  1913,  containing  general  in- 
formation on  the  calendar,  curriculum,  etc.,  of  the 
Institute.      192   pages,    5%    by    8V2    inches. 

Massachusetts  Institute  of  Technology,  Boston. 
Mass.  Bulletin  containing  1914  reports  of  the 
president,  treasurer  and  other  administrative  ot- 
flcers.     142  pages,   5%   by  8%    inches. 

Rensselaer  Polytechnic  Institute,  Troy,  N.  Y. 
Rensselaer  Polytechnic  Bulletin  for  December.  1913. 
giving  general  information  on  the  undergraduate 
and  graduate  courses  and  student  organizations. 


TTniversity  of  Wisconsin,  Madison,  Wis.  An  en- 
gineering experiment  station  has  been  created  by 
the  board  of  regents.  The  organization  will  be 
established  in  the  College  of  Engineering  and  will 
have  general  charge  of  the  testing  and  research 
■work  of  the  college.  The  staff  of  the  station  will 
consist  of  the  dean  as  director,  and  the  members 
of  the  instructional  stafT  in  the  various  depart- 
ments of  the  College  of  Engineering.  In  addition 
to  these  will  be  fellows,  scholars  and  assistants 
who  may  be  engaged  in  experimental  and  research 
work. 

Department  of  Education,  City  of  Waterbury, 
Waterbury,  Conn.  Form  51-B.  giving  information 
conceniing  the  continuation  school  for  machine  shop 
apprentices.  Apprentices  from  the  various  shops 
are  eligible  to  membership  provided  their  em- 
ployers insist  that  they  comply  with  all  rules  and 
agree  to  pay  them  while  in  attendance  at  the 
school.  The  subjects  covered  during  the  four  years 
course  are:  shop  mathematics,  reports  and  discus- 
sions of  special  topics,  articles  from  trade  journals, 
etc.,  shop  talks,  history  and  civics,  hygiene,  draw- 
ing,   mechanics  and   strength   of   materials. 

Tri-state  College,  Angola.  Ind.  Annual  cata- 
logue 1913-1914.  125  pages.  5>4  by  7%  inches. 
The  Tri-State  College  comprises  three  branches, 
viz.,  the  Tri-State  Normal  College,  the  TriState 
College  of  Pharmacy  and  the  Tri-State  College  of 
Engineering.  The  college  of  engineering  offers 
courses  in  civil,  electrical  and  mechanical  engineer- 
ing, each  of  which  requires  but  two  years  for 
graduation.  A  student  may  enter  with  an  ordinary 
common  school  education.  In  addition  to  the 
regular  courses,  special  courses  are  given  in  shop 
practice,  wood,  bench  and  lathe  work,  pattern- 
making,    foundry    work,    forging,    and    tool-making. 

Pratt  Institute,  Brooklyn,  N.  T.,  holds  its 
annual  exhibition  Thursday,  April  30,  from  2  P.  M. 
to  10  P.  M.;  Friday.  May  1.  from  10  A.  M.  to  10 
P.  M.,  and  Saturday,  May  2.  from  10  A.  M.  to 
5  P.  M.  The  exhibition  is  open  to  the  public  and 
a  cordial  invitation  is  extended  to  all  interested  in 
industrial  and  technical  education.  The  students 
will  be  engaged  at  their  regular  work  and  an  op- 
portimity  will  thus  be  afforded  to  visitors  to  in- 
spect the  methods,  equipment  and  general  facili- 
ties of  the  school  as  well  as  the  work  of  the 
students  in  the  various  courses.  The  School  of 
Science  and  Technology  should  prove  of  special  in- 
terest to  men  engaged  in  technical  and  trade  pur- 
suits. This  school  provides  instruction  in  applied 
mechanics  and  machine  design,  applied  electricity, 
applied  chemistry  and  tanning,  machine  work  and 
tool-making,  carpentry  and  building,  patternmaking. 
plumbing,  foundry  and  forge  work  and  sheet  metal 
work. 

University  of  Wisconsin,  Madison.  W^is.  The  de- 
mand for  professionally-trained  mechanics  to  teach 
in  industrial  schools  has  led  the  regents  to  create 
fifteen  industrial  scholarships.  Each  scholarship 
carries  with  it  a  special  honorarium  of  $40  and 
the  holders  are  to  be  organized  into  a  mechanics' 
institute.  The  purpose  of  the  institute,  which 
will  be  held  on  the  campus  of  the  university  from 
March  9  to  April  9.  will  be  to  give  intensive 
practice  in  special  lines  of  shop  work  and  drawing, 
and  to  give  a  detailed  consideration  of  organiza- 
tion and  teaching  problems  that  confront  industrial 
schools.  The  need  for  such  an  institute  is  mani- 
fested by  the  fact  that  men  enrolled  in  the  special 
industrial  and  trade  teachers'  courses  given  in 
Milwaukee  and  in  Madison  by  the  university  for 
mechanics  interested  in  teaching,  have  in  many 
Instances  been  urged  to  accept  appointments  to 
teaching  positions  before  completing  their  prepar- 
atory work. 


NEW  BOOKS  AND  PAMPHLETS 

Mechanical  Drawing,  Part  I.     Third  revised  edition. 
By   Oscar  E.    Perrigo.     44  pages,   6  by  9  inches. 
Published    by    the    Industrial    Press,    New    York 
City.     Price,   25  cents. 
Mechanical    Drawing,    Part    11.      Third    edition.      By 
Oscar    E.    Perrigo.      44    pages,    6    by    9    inches. 
Published    by    the    Industrial    Press,    New   York 
City.      Price.   25  cents. 
Report  of  the  Director  of  the  Bureau  of  Mines  for 
the    Fiscal    Year    ended    June    30,     1913.       118 
pages.     5-'?i     by    9    inches.       Published     by     the 
Bureau   of   Mines.    'Washington,    D.    C. 
Gage    Making    and     Lapping.     Machixekt's     Refer- 
ence   Book    No.    64.      Second    Revised    Edition, 
40    pages.     6     by     9     inches.       39    illustrations. 
Published    by    the    Industrial    Press,    New    York 
City.     Price,  25  cents. 
Tariffs   on   Machinery,    Machine   Tools   and  Vehicles. 
Published    by    the    P.ureau    of    Manufactures    of 
the  Department  of  Commerce  and  Labor,   Wash- 
ington,  D.   C.   as   No.   3  A  of   the  Tariff  Series. 
34  pages,    6  by   9  inches. 
Industrial    Research    in    America.      By    Arthur    D. 
Little.      23    pages.    6    by    9    inches.      Reprinted 
by    Arthur    U.    Little,    Inc.,    chemists    and    en- 
gineers.   Boston,    Mass.,    from    the    "Journal   of 
Industrial    and    Engineering    Chemistry,"    Octo- 
ber, 1913. 
The   Law   of    Patents   for   Designs,      By   William    L. 
Symons.      300   pages.   6   by   9  inches.      Published 
by     John     Byrne     &     Co.,     Washington,     D.     C. 
Price    $3. 
This  work  was  prepared  with  particular  reference 
to  the  practice  obtaining   in   the  prosecution   of  ap- 
plications  for   design   patents   in   the   United    States 
Patent    Office   as   show-n   by   the   rules   and   decisions. 
It    treats    of    the    Design    Patent    Statutes;    Subject 
Matter   for  Design   Patent;    Inventions;    Novelty  and 
Infringement:     Applications     and     Letters     Patent; 
and   Procedure  in   the  Patent  Office. 
Hydraulics.      By    Ernest    H.     Sprague.       184    pages, 
414   by   714    inches.      89   illustrations.      Published 
by'  Scott.    Greenwood    &    Son.    London,    England, 
aiid     sold     in     the     United     States     by     D.     Van 
Nostrand   Co.      New   York   City.      Price  $1. 
This  work  was  compiled  chiefly  from   the  author's 
lecture  notes  at  the  University  Club,   London.     The 
aim    has   been    to    present    the    subject    in    a    concise 
and    useful   form.      Many   examples    illustrating   the 
principles    are    given    and    the    answers    have    been 
carefully  checked.     The  work  would  appeal  particu- 
larly to  those  studying  at  home  were  it  not  for  the 
fact   that    the    author    has    used    the    calculas    quite 
freely.      The    contents    by    chapter    heads    are:      In- 
troduction   and    the    Principles    of    Fluid    Pressure; 
Liquids     in     Motion;     Discharge     through     Orifices, 
Weirs,    etc.;    Flow  in   Pipes   and   Channels;    Pressure 
of   Water   and   Application    to   Motors;    Pumps,    Mis- 
cellaneous   Examples;    Useful    Data;    Mathematical 
Tables. 

The    steel    Foundry.      By    John    Howe    Hall.      271 
pages,    6    by    9    inches.      37    illustrations.      Pub- 
lished   by     the    McGraw-Hill    Book    Co.,     New 
York   City.     Price,    $3. 
This  book  deals  with  the  metallurgy  of  the  steel 
foundry  from  the  point  of  view  of  the  engineer.     It 
considers    the    classes    of    steel    castings    in    general 
commercial   demand    and    their   characteristics    from 
a   manufacturing   point  of  view.      It  deals  with   the 
common   steel-making  processes  and   their  character- 
istic   features,    and    explains    the    procedure    in    the 
shop,    such    as   molding,    coring,    annealing,    etc.,    in 
the  light  of  its  influence  on   quality  and   cost.     The 
chapters  of  the  book  are  headed  as  follows:  General 
Considerations    Governing    the    Choice    of    a    Method 
of     Steel     Making;      The      Crucible      Process;      The 
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From  A  Locomotive  Rod 


>l   ForKing  Machin 


PROBABLY  you  do  not  make  either  of  these  pieces  in  your 
shop,  but  you  do  make  duplicate  parts  somewhere  between 
these  two  sizes — parts  that  could  be  forged  to  advantage  on 

Ajax  Forging  Machines 

They  are  used  in  nearly  every  line  of  iron  and  steel  manufac- 
turing. Automobile  builders,  implement  makers,  bolt  and  nut 
manufacturers,  carriage  factories,  railroad  shops,  ship  builders, 
are  all  big  users  of  Ajax  Machines. 

This  locomotive  side  rod  was  produced  on  an  Ajax  Universal 
Machine  in  the  Chicago  shops  of  the  C.  &  N.  W.  and  it  is  the 
largest  job  they  ever  made  on  a  forging  machine. 

The  track  bolt  is  made  by  a  manufacturer  in  Australia  using 
an  Ajax  Continuous  Motion  Heading  Machine.  He  is  producing 
30,000  per  day  where  he  used  to  make  5,000  by  former  methods. 

Is  there  a  chance  like  this  to  cut  costs  in  your  shop?  You  can 
find  out  by  just  sending  a  blueprint  or  a  sample  part.  We  tell 
you  without  cost  or  obligation  just  what  the  Ajax  Machine  will 
do  on  any  forging  job. 


Ajax  Continuous  Motion  HeadinE  Machine. 


Down 

To 

A 

Track 

Bolt 


The  Ajax  Manufacturing  Company 


Chicago  OfHce 
621    Marquette   BIdg. 


Cleveland,  Ohio 


New  York  Office 
1369  Hudson  Terminal 
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liTt.-  ■  mImI'"'"'  ,S"","'""-V-«1'^"'"1     Ut'Oxl(llz,.r«_ 
I.ndlfs;    MoldliiK,    rourliiK    iirul    DIkkIuk    Out-    Ili'iit 

m,*;i""«-''"i'„  "'"'  .'^■''"■""'"■''    '■'"""I""*;.    SlrnlKliti.nlnK 
?ll.s  in  s;.."r    '•'''""•"""•'••"•    •IfilMli.K  .i|."    Impurl 

EnRinoors-  Costa  and  Economical  Workshop  Pro- 
duction, lly  l>,.n.psl,.r  Sinllh  ar.d  I'hlll|,  0.  N 
ll.-kworth.  LMM  |,„K,.s,  nVj  liy  8Mi  liuhcs.  II. 
liiHlratod.  Pul)llHhod  by  lOmmott  &  Co.,  Ltd 
ManchostiT  mid  Ix)ndon,  lOnglnnd.  Price' 
•IM.   (id.,   net.  ' 

Tlu-  cirort  of  thiH  work  Is  to  kIvp  cl.-nrly  and 
Blni|>Iy  th..  prlnclph.H  of  nianufarlurlnK  conIm  with 
various  problems  and  methods  of  solution.  Par- 
ticular  altcntion  has  been  dven  to  methods  of  cor 
reet  time  llxlng  1„  determlnlnB  the  cost  of  n.arhln.. 
operations.  The  contents  by  chapter  liends  arc: 
Pig  Irons;  ^\rollKht  Irons  and  Steel;  Copper  and 
Copper  Alloys;  Speel  Heat  Ion  of  .Materials-  WaKe 
Systems;  .Shop  OrBanizntion  and  Mauagemcnt;  Con- 
siderations AITeetlng  Standard  Times  for  Michiue 
Operations;  Considerations  AfTeetlng  Standard 
Tlmes-Mnchine  Capabilities;  Standard  Time"  for 
Hand  Operations;  Inspection  of  Work  and  Classes 
of  I'lt,  Establishment  Charges;  Ke.serve  Main- 
teuanoe  and  Depreciation;  Selling  Expense-  Hall- 
way Uiites;  Shipment  of  Goods;  Cost  Keeping;  and 
Estimating.  '     •*■ 
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WaleihouHo  Weldinn  Co.,  Iloslon,  Mass.  Tata- 
hik'iie  on  wiMlii);  and  culling  planls.  listing  the 
parts  thiit  eomprlse  the  dllTerent  equlpmcntM  anil 
l.riees   of    each. 

MorroU  Mfg.  Co.,  Toledo,  Ohio.  Catalogue  com- 
prising iMillitlus  1-1  lo-rj  on  pipe  threading  and 
i-nlting  nnichlnery  of  both  liand  and  i>ower  types. 
Il.l  pages,  0  by  1)  Inilies. 

Hoss-Bright  Mfg.  Co.,  Front  St.  and  Erie  Ave., 
Phllail.-lphla,  I'a.  I.eallet  giving  i.rlce  lisls  and 
illmensloiiK  ,)f  Iless-lirlght  ball-bearing  ceiling 
hungers,     lioor     stamls,     jiost     baiik'crs     and     pillow- 


Alloy     Steels— Their     Composition,     Characteristics 
strength  and  Heat-treatment.      liy    ]■:     f     ]  ake 
■i'    pages,    0   by  9   Inches.      10   illustrations.'     i;i 
tiibles.       Pubiished     by     the     Industrial     Press 
New   York  City.      Price,    2r,   cents 
This   book   is    No.    118   of    Machineky's    Ueference 
Series.       The     Important     part     which     alloy     steels 
play,   at   the  present   time,    in   the   machine-building 
and    manufacturing    trades    will    make    a    book    de- 
scriptive  of    these    steels   especially    valuable    to    the 
mechanical  -n-orld.     The  book   contains  a   number  of 
comprehensive  treatises  on   the  most  commonly   used 
alloy   steels,    including  nickel  steel,    nickel-chromium 
stee  ,     vanadium    steel,     manganese    steel,     titanium 
steel,  and  natural  alloy  steel.     In  the  case  of  each 
the.r     characteristics     and     peculiar     properties    are 
reviewed,    and   the  uses   for  which   they  are  adapted 
referred    to.      Their    strength    and    the    methods    of 
heat-treating    m    order    to    obtain    the    best    results 
from  each  steel  are  given.     As   there  is  no  boo'k  on 
the  market  treatmg  of  these  classes  of  steels  in  a 
similar    manner,    it    will    be    especially    welcome    to 
all  interested  in  this  subject. 

The    Modern    Gasoline    Automobile.      Bv    Victor    W 
Page        816    pages.     5>4     by     7V,    "inches.       ,575 
Illustrations.     Published  by   Norman   W.  Henlev 
&   Son.    New   York   City.     Price,   $2.50 
Tins   IS   the   third,    or   1014,    edition   of   this  work 
which    treats  of   the  design,    construction    and   main: 
tenance    of    tlie    gasoline    automobile.       The     major 
portion   of   the   previous   edition   remains   unchanged 
but    much    additional    matter    has    been    included    in 
order   to    keep   pace   with    the   progress   of   the  auto- 
mobile   industry.      Supplementary    matter    has    been 
added    relating   to   ignition   and   magneto-generators 
as  well  as  entirely  new  material  on  many^importani 
subjects.       Mechanically     interesting     sections     that 
have   been    augmented    are    those   on    the    skew-beve 
gear  and   two-speed,   direct-drive   rear  axle.  Ts  wen 
as    the   discussion   on   several   new   forms   of   worm 
gear  drive.      It   may  well   be   said    that,    in   general 

lie  ^ZnulT""l'  "  ,T''  comprehensive  treftise  on 
the  gasoline  automobile  and  may  well  be  recom- 
mended both  to  owners  and  users  of  automoMl^s 
and  to  students,  mechanics  and  repairmen  The 
treatment  of  the  subject  makes  it  also  especially 
valuable  as  a  reference  book  for  draftsmen  de 
signers    and    engineers.  'o"Jeu,    ue 

Gear    Cutting    in    Theory    and    Practice,     By   Joseph 
G    Horner.     391   pages,    5y.   by  8%   inches      36? 
Illustrations.       Published     by     Emmott     &     Co 
-Ltd      Manchester  and   London,   England.     Price! 

Mr.  Horner  is  a  well-known  British  authority  on 
machine  shop  practice  and  mechanical  engineering 
work  general  y.  of  indefatigable  enterprise  tS! 
number  of  articles  and  books  annually  produced  by 
him  ,s  remarkable.  In  offering  this  book  on  gea^ 
cutting  to  the  public,  the  author  refers  to  ^thl 
rapid  developments  of  machine  shop  practice  durSg 
the  past  ten  years.  Form  planing  and  generatSI 
planing  metJaods  have  come  to  be  applied ^cMefly  to 
bevel  gears  and  the  bobbing  practice  is  widely 
used  as  a  means  of  generating  spur  gears  The 
growth  of  automobile  practice  and  'the  development 
of  all-geared  machine  tools  have  brought  the  high 
carbon  steels  and  the  alloy  steels  to  tht  front  The 
difliculty  of  cutting  gears  of  these  steels  and  the 
requirements  for  hardening  have  increased  the  de! 
mand  tor  expert  knowledge  on  the  part  of  the  mod- 
ern gear  maker.  The  work  treats  of:  Element™  of 
Tooth  Forms;  Tooth  Curves;  Pitches;  To^th  Pro 
portions;  Gears  Related  to  the  Spurs;  Bevel  Gears- 
Method  of  Cutting;  Form  Cutters;  Form  pTanW 
•  cli  Generating  Methods;  Machines  Using  Form 
Cutters;  Form  Planing;  Machines  that  General" 
by  Planing  Tools;  Machines  that  Generate  Bevels 
by  Planing;  Generating  by  Bobbing;  Generating  by 
Milling;  Materials.  Manufacture  and  Strength  of 
Gears.  Tlie  work  treats  modern  gear  maktafcom 
prehensively  and  will  be  generally  acceptable  to 
the  mechanical  public  interested  iu  gearing 

NEW  CATALOGUES  AND 
CIRCULARS 

Colburn   Machine  Tool   Co.,    Franklin,   Pa.     BuIIe- 
swing     °°        '    beavy-duty    drill   press   of   24   inches 

Cifv'  ^o"!!"''\  ?"•■  ^^  Chambers  St.,  New  York 
City.  1914  catalogue  A.  oEEering  special  cut-rate 
prices   for  automobile  supplies.  "J'**-""    cut  rate 


Cutler-Hammor  Mfg.  Co.,  Milwaukee.  Wis. 
Pamphlet  on  pusli-button  operated  controllers  for 
printers'  machlin-ry  by  which  It  Is  claimed  a  large 
increase  of  production  can  be  obtained  without 
liicreaNe   in   cost. 

United  States  Electrical  Tool  Co.,  0th  Ave.  and 
Mt.  Hope  St..  Cincinnati.  Ohio.  Bulletin  of  elec- 
tric polishing  and  butllng  maclilnes  made  In  six 
sizes,  I'l  to  !i  horsepower,  with  alternating-  or 
dlicct-cnri-ent  motors. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Building, 
Chicago,  111.  Bulletin  lO-.'!!  of  Duntley  electric 
sensitive  drilling  stand,  anil  Bulletin  E-;j2,  super- 
si-ding  E-28,  on  Duntley  electric  tools  for  street 
and    iuterurban    railways. 

Julius  King  Optical  Co.,  New  York  City. 
Lc-allets  entitled  -'Don't  Lose  Your  Eyes"  and 
"Should  Workmen  be  Compelled  to  Wear  Safety 
Goggles,"  advertising  the  "Sanlglas"  shop  goggles 
for  protecting  the  eyesight  of  workmen. 

National  Machinery  Co.,  TifTin,  Ohio.  Circular 
101(1-1!  on  Nati<inal  semiautomatic  nut  tappers  built 
ill  1-  11/2-  and  2-incli  sizes.  A  special  feature  of 
tills  machine  is  the  automatic  raising  and  lowering 
of  the  spindles  which  eliminates  the  item  of  fatigue 
from   treadling  and  allows  an   increased   production. 

Spragaie  Electric  Works  of  General  Electric  Co., 
.'>2--.531  W.  34th  St.,  New  York  City.  Bulletin 
41010  on  direct-current  motors,  types  C  and  D. 
Folder  8.53  on  laboratory  ozone  apparatus,  describ- 
ing ozonators,  ozone  mixers,  air  filters,  etc.  Folder 
330  on  electric  fans,  direct  and  alternating  current. 
Ironton  Punch  &  Shear  Co.,  Ironton,  Ohio.  Cata- 
logue 12,  descriptive  of  Ironton  punches  and  shears. 
48  pages.  Oy,  by  914  inches.  The  line  of  machines 
illustrated  and  described  includes  vertical  punches 
and  shears,  horizontal  punches,  universal  shears, 
straightening  rolls,  bending  rolls  and  multiple 
punches. 

Sprague  Electric  Works  of  General  Electric  Co., 
52--,';31  W.  34th  St.,  New  York  City.  Bulletin  242 
entitled  "Sprague  Electric  Control  Systems  for 
Newspaper  and  Rotary  Magazine  Presses."  31 
pages,  8  by  IOV2  inches.  Installations  of  the 
Sprague  control  system  iu  a  number  of  printing 
plants   are   shown. 

Allen-Bradley  Co.,  495  Clinton  St..  Milwaukee, 
Wis.  Bulletin  H-SSl,  describing  Allen-Bradley  Type 
G  starting  .switches  intended  for  use  with  small 
alternating-current  motors  that  can  be  connected  di- 
rectly to  the  line  without  a  starting  resistance  to 
limit  the  current.  They  are  of  the  drum  type,  en- 
tirely enclosed  in  a  dustproof  case. 

Charles  H.  Besly  &  Co.,  120  N.  Clinton  St..  Chi- 
cago. 111.  Card  on  the  advantages  of  lo-30-C 
Besly  grinder,  showing  the  machine  in  operation.  It 
is  claimed  that  this  machine  so  increased  produc- 
tion as  to  save  one-sixth  of  the  pay  roll  in  a  large 
railroad  patternsbop.  The  card  has  a  hole  punched 
in  the  top  and  is  intended  to  be  hung  up  for 
reference. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg 
Chicago.  111.  Bulletins  152,  153,  154  and  172 
on  "Chicago  gatling"  drills,  the  "Chicago  sinker  " 
the  "Chicago  stoper"  and  the  "Chicago"  plug  and 
feather  drill.  The  bulletins  show  clearly  the  appli- 
cation of  these  various  types  of  pneumatic  drills 
and  their  several  advantages,  and  gives  dimensions 
and  prices  for  each. 

Watson-Stillman  Co.,  192  Fulton  St.,  New  York 
City.  Catalogue  91,  descriptive  of  the  Watson- 
Stillman  line  of  hydraulic  Jacks.  96  pages,  6  by  9 
inches.  This  line  comprises  plain  hydraulic  Jacks, 
horizontal  and  swivel  claw  hydraulic  Jacks,  pulling 
Jacks,  pit  Jacks,  motor  lifts  and  battery  lifts.  A 
miscellaneous  section  is  devoted  to  repair  parts  and 
includes    tables   giving  dimensions,    prices,    etc. 

American  Blower  Co.,  Detroit.  Mich.  Bulletin 
35.  Series  1.  dealing  with  the  pitot  tube  and  fan 
testing.  The  construction,  operation  and  applica- 
tion of  the  pitot  tube  are  described  and  comparisons 
are  drawn  between  "ABC"  pitot  tubes  and  other 
types.  Tests  show  that  very  accurate  results  are 
obtfiined  in  measuring  air  pressures  and  volumes 
in  fans  by  the  use  of  "ABC"  pitot  tubes  The 
method  of  conducting  fan  tests  with  these  tubes  is 
also  described. 

Wierfer  Machinery  Co.,  .^.0  Church  St.,  New  York 
City.  Circular  of  "Hercules"  bending  machines  for 
bending  angles,  beams,  channels,  rails  and  other 
shapes.  The  material  is  bent  cold  and  perfect  rings 
can  be  bent  from  angle  iron,  with  legs  inward  or 
outward.  These  machines  are  especially  adapted 
for  the  use  of  boilermakers,  structural  shops  and 
manufacturers  of  mining  equipment.  Railroads 
and  street  railway  companies  should  And  the  rail 
bending   machines   of   interest. 

Brown  Instrument  Co.,  Philadelphia  Pa  Cata- 
logue 9  treating  of  the  complete  line  of '  indicat- 
ing and  recording  pyrometers  made  by  this  com- 
p.any.  64  pages.  8  by  lOV.  inches.  This  book  is 
virtually  a  treatise  on  pyrometers,  taking  up  their 
construction,  descriptions  of  the  various  tvpes  and 
their   installation    in    plants    throughout   the   country 


I  hi-  ratiih.giie  1h  well  printed  and  llinstrat.-d,  and 
allraclhely  made  up,  A  leallet  containing  100 
lit  Ills  of  rc.iimmi-ndation  of  Brown  pyrometers  Is 
also    being   distributed. 

RusHoU  Mfg.  Co.,  Greenneld,  Mass.  Bulletin  A 
on  screw  piali-H.  32  pages.  5  by  7"/(j  inches.  Screw 
plates  Include  a  set  of  Htocks,  dies  and  taps  con- 
sisting of  from  one  to  twelve  sizes  or  more.  A  new 
fealure  of  the  RuhhcII  plates  Is  the  double  die 
which  is  made  to  cut  from  both  faces.  This  allows 
tlie  rile  to  be  reversed  when  worn,  bringing  Into 
a.tlon  a  new  set  of  cutting  edges  and  thus  ma- 
terially Increasing  the  life  of  the  die.  Attention 
is  also  culled  to  the  openlng-dle  screw  plate  which 
gi-eaiiy  facilitates  the  work  of  threading  holts  by 
Iiand. 

Graton  &  Knight  Mfj,  Co,,  Norfolk  &  Suffolk 
StH..  Worcester,  Mass.  Catalogue  No.  5  on  leather 
belting  and  leather  products.  114  pages.  514  by 
8'/j  inches.  This  catalogue  suiiersedes  all  previ- 
ous editions  and  contains  a  complete  description  of 
the  various  brands  of  leather  belting  manufactured 
by  tills  company.  There  are  also  Included  many 
nic.chanicnl  rules,  tables,  etc.,  suggestions  for  the 
proper  care  of  belts,  points  on  ordering  belting 
selecting  the  best  belt  for  special  conditions,  and 
other  information  wlilch  should  be  helpful  to  all 
belting   buyers  or  users. 

Starrett  Pump  &  Mfg.  Co.,  Rait  Lake  City  Utah 
Booklet  entitled  '-A  Modern  Mctlio<I  of  Pumping  " 
describing  the  Starrett  system  of  puniiiing  by  com- 
pressed air.  In  this  pump  the  air  ts  used  ex- 
pansively, that  Is,  the  power  put  Into  the  air  by 
compression  is  changed  from  pressure  into  speed  by 
expansion  in  the  discharge  pipe.  It  is  claimed  that 
the  Starrett  pump  will  lift  water  any  height  with 
any  desired  iiressure,  which  makes  it  particularly 
adapted  for  well  pumping  and  mine  work.  Test's 
of  these  pumps  conducted  at  the  University  of  Utah 
sliowed    a    very   satisfactory   performance. 

Wagner  Electric  Mfg.  Co.,  St.  I.ouis.  Mo.  Bulle- 
tin 104  entitled  "A  Manual  of  Electrical  Testing  " 
48  pages.  8  by  10V6  inches.  Besides  describing  the 
line  of  portable  instruments  manufactured  by  this 
company,  this  publication  describes  various  types 
of  electrical  instrument  movements,  the  errors  to 
which  they  are  subject,  and  gives  suggestions  for 
their  handling  and  care.  The  methods  of  making 
electrical  tests  on  alternating-current  and  direct- 
current  motors  and  generators  and  on  transformers 
are  described  at  length  and  illustrated  bv  compre- 
hensive and  instructive  diagrams.  The  publication 
is  one  that  should  be  in  the  hands  of  everyone  who 
has  to  do  with  electrical  testing.  Copies"  may  be 
had   upon   application    to  the   Wagner   Electric  'Mfg. 

Colhurn  Machine  Tool  Co.,  Franklin,  Pa.  Cata- 
logue on  Colburn  boring  mills  arranged  in  the  form 
of  a  binder  in  which  the  new  bulletins  can  be  In- 
serted as  received.  Bulletins  thus  far  included  are 
Nos.  46,  ,58.  60,  61,  63  and  65  which  cover  Colburn 
vertical  boring  and  turning  mills  of  30  inches  34 
inches.  .54  inches  and  72  inches  capacity.  Bulletin 
.No.  03  is  devoted  to  special  features  of  this  line 
of  machines,  among  which  might  he  mentioned  the 
helical  gear  table  drive  which,  it  is  asserted  gives 
a  smooth  rolling  effect  that  entirely  eliminates 
vibration  and  chatter.  The  Colburn  Machine  Tool 
Co.  IS  the  first  to  use  this  type  of  table  drive  for 
boring  mills,  and  considers  it  superior  to  the  ordin- 
ary spur  gear  drive.  These  bulletins  have  the 
usual  typographical  excellence  of  this  company's 
publications. 

Max  Ams  Machine  Co.,  Mount  Vernon  N  Y 
Year  Book  for  1914  entitled  "The  Seal  of  'Safetv  " 
206  pages,  0  by  9  inches.  This  is  a  book  which 
should  be  of  particular  value  to  those  engaged  in 
the  canning  or  food  packing  industry,  but  the  in- 
formation contained  is  of  considerable  general  in- 
terest lis  well.  A  brief  history  of  the  canning  in- 
dustry from  Its  inception  is  given,  and  it  will  prob- 
ably be  a  surprise  to  many  to  know  that  the  preserv- 
ing of  food  began  as  long  ago  as  1795,  and  that 
packing  in  tin  cans  was  done  in  1810.  It  is  even 
asserted  that  various  kinds  of  preserved  foods  have 
come  to  light  m  the  excavations  of  ancient  ruins  by 
arclieologists^  The  Max  Ams  Machine  Co.  was 
started  in  1,868  as  a  canning  and  packing  business 
and  this  company  made  many  improvements  in  the 
cans  then  being  used.  From  this  beginning  was 
developed  the  present  business  of  building"  can- 
niaking  m!ichinery,  and  the  last  section  of  the  book 
shows  the  improved  types  of  machines  made  by  this 
company  for  producing  the  modern  sanitary  solder- 
less  sealed  can  Articles  are  al.so  included  on 
ine  t,anning  of  Vegetables  and  Fruits  "  by  Dr  A 
W.  Bitting.  "New  Method  of  Canning,"  bv  'df' 
Koch,  'Process  of  Salmon  Canning."  by  the  "secret 
tary  of  the  Salmon  Packers'  Association,'  etc. 
Other  sections  of  the  book  deal  with  the  associa- 
tions m  the  canning  and  packing  industries,  and 
legal  matters  of  interest  to  canners.  In  the  latter 
division  ,s  the  Sherman  anti-trust  law,  an  artic" 
mntV;rs    I'e  l^'r-y  Oscar  E.   Perrigo  and  other 

matters  of  much  interest.  This  book  shows  con- 
siderable care  in  its  compilation  and  the  result  is 
a   valuable  and   attractive   publication 


TRADE  NOTES 


Detroit  Steel  Cooperage  Co.,  Detroit,  Mich  has 
been  succeeded  by  the  Detroit  Steel  Cooperage 
^^orks   of   the   Pfaudler   Co.,    Detroit,    Mich     "''*"^* 

Western  Tool  &  Mfg,  Co.,  Springfield.  Ohio  has 
just  completed  a  drop-forge  plant  and  is  now  in  a 
position  to  take  on  business  in  this  line. 

C.    &    C.    Electric    &    Mfg.    Co.,    Garwood.    N     J 
announces     the     removal     of     its     Cleveland     agent' 
Liiaries    h.    Powell,    to   new   headquarters   at   711    Il- 
luminating  Bldg..    Cleveland,    Ohio. 

Norma    Company    of    America,     New    York    City 
maker    of    -Norma"    ball,    roller,    thrust    and    com! 
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VIBRATION  IN  MACHINERY  AND  ITS  ELIMINATION* 

THE  BENEFICIAL  EFFECT  OF  HERRINGBONE  GEARS  IN  RUBBER  WORKING 

BY  WALTER  J.  BlTTBRLICHt 


Roll    Pressure   Control 


Fig.    2. 


WERE  the  average  person  asked  what  feature  of  the 
mill-room  in  a  rubber  factory  is  the  most  dis- 
tressing, he  would  undoubtedly  reply  "the  odor." 
But  this  is  not  the  case,  as  in  the  average  rubber  factory  the 
vibration  and  noise  are  by  far  the  most  distressing  features  to 
be  encountered.  The  sense  of  smell  soon  becomes  accustomed 
to  the  disagreeable  odors,  while  the  effect  of  vibration  and 
noise  on  the  individual  tends  to  increase  rather  than  de- 
crease as  time  passes.  The  noise  in  some  departments  of 
large  rubber  plants  is  nerve-racking,  and  at  times  one  can 
feel  the  entire  building  tremble,  even  though  the  machinery  is 
mounted    on    massive    foundations,    the    pow'er    required    to 


•  See  also   "Power   TraiLsmittcd   by    Herringbone  Gears,"   M.vchineby,    June, 
1P13.    and    "Horringbone    Gears."    January.    1912. 
+  Address:      27    Irving   St..    Watertown.    .Mass. 


Heavy-duty    Three    EoU    Calender    for    Subber   Tire    Work,    equipped 
with  Herringbone   Gears 

masticate  the  rubber  being  enormous.  There  are  various 
sizes  of  calenders  and  mills,  and  the  power  required  varies 
directly  in  proportion  to  the  sizes  of  the  rolls,  all  other  con- 
ditions being  equal.  They  are  in  almost  all  cases  worked 
to  their  maximum  capacity,  making  the  noise  very  disagree- 
able. 

Noise  is  produced  by  vibration,  and  in  rubber  machinery 
equipped  with  heavy  spur  gears  it  is  due  to  the  intermittent 
hammering  action  of  the  gear  teeth.  The  use  of  pinions  of 
rawhide  or  other  soft  material  has  lessened  the  noise  con- 
siderably, but  even  these,  when  worn,  produce  noise.  Every- 
one is  aware  of  the  effect  of  noise  on  operatives;  it  must 
naturally  reduce  their  efficiency,  decrease  the  output,  and 
ronsequrntly   incrcasf^  the  cost  of  production. 


Fig.  3.     Special  Herringbone  Gears 


Fig.    4.     Group  of  Wucst    Herringbone    Gears   for   Kubbor   MiUi 
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Noise  in  buildings  of  slow  burning  construction  is  not  so 
apparent  as  in  the  concrete  building;  tills  is  because  tiio 
wood  of  the  former  construction  acts  as  a  shock  absorber, 
wliile  the  rigidity  of  the  concrete  building  tends  to  enhance 
the  noise.  Since  the  progress  of  modern  building  is  toward 
concrete  construction,  the  elimination  of  noise  should  be 
given  careful  consideration. 

The  effect  of  vibration  on  rubber  calenders  and  mills  is 
detrimental  to  the  life  of  the  machines,  as  it  causes  rapid 
wear  in  the  bearings,  throwing  them  out  of  alignment  and 
thereby  increasing  the  frictional  losses.  There  are  also 
premature  renewals  of  broken  parts  due  to  shocks,  and  since 
all  the  mills  and  calenders  are  equipped  with  steam  and 
water  pipe  connections,  these  become  leaky  from  the  vibra- 
tion. To  sum  up,  the  vibration  causes  increased  deprecia- 
tion, and  adds  to  the  maintenance  and  operating  costs. 

There  is  no  type  of  chain  or  gear  drive  for  transmitting 
heavy  power  that  will  entirely  eliminate  noise,  although,  by 
proper  design,  the  noise  and  vibration  can  be  minimized  to 
a  great  extent.  The  best  means  for  eliminating  noise  is  by 
the  use  of  properly  cut  herringbone  gearing.  Herringbone 
or  double  helical  gears  have  been  developed  to  such  a  stage 
in  the  last  few  years  that  with  accurately  generated  teeth 
they  cause  less  vibration  than  any  other  type  of  mechanical 
transmission.  The  principle  that  makes  for  superiority  over 
other  types  is  the 
smooth,  continu- 
ous action  of  the 
teeth  during  en- 
gagement instead 
of  the  intermit- 
tent hammering 
action  occurring 
in  nearly  every 
other  type  of 
drive.  Worm-gear 
drives  have  been 
tried  on  rubber 
mills,  but  owing 
to  their  low  ef- 
ficiency when 
transmitting  very 
high  powers  even 
when  well  de- 
signed, they  are 
not  a  commercial 
success. 

The  advantages 
of  the  herring- 
bone gear  in  rub- 
b  e  r  machinery 
are  as  follows: 
Greater  efllciency  (98  and  99  per  cent  having  been  ob- 
tained in  actual  practice);  noise  reduced  to  a  minimum; 
wear  evenly  distributed  over  entire  tooth  face,  which  can- 
not be  obtained  on  straight  spur  gear  teeth;  reduced 
depreciation,  maintenance  and  operating  costs;  the  only 
positive  drive  possible  where  great  speeds  are  used,  due 
to  its  smooth  action  (the  safe  limit  of  spur  gears  and  chain 
drives  is  far  below  the  limit  of  speed  permissible  for  her- 
ringbone gears);  saving  in  power  consumption;  maximum 
output  of  machine  because  highest  speed  practicable  can  be 
obtained  from  the  calenders  and  mills;  use  of  higher  speed 
motors  without  additional  countershafts,  due  to  the  very 
high  ratios  possible  in  reducing  with  this  type  of  gear,  re- 
sulting in  reduced  initial  cost  of  installation;  smaller  size 
teeth  for  same  amount  of  power  transmitted,  because  the 
maximum  bending  moment  of  any  tooth  under  load  is  far 
less  than  that  to  which  a  spur  pinion  is  subjected  under  equal 
conditions,  owing  to  the  fact  that  more  teeth  are  in  engage- 
ment in  herringbone  gears  at  the  same  time;  and  a  better 
quality  of  the  finished  product  in  calendering. 

It  is  absolutely  essential  that  the  connecting  gears  of  the 
calender  rolls  be  of  the  herringbone  type,  otherwise  marks 
would  appear  on  the  finished  product,  due  to  backlash  and 
vibration.  These  gears  have  until  recent  years  been  cast 
tooth   herringbone  gears,   which  were   a   development   of   the 


Fig,  6.    Enclosed  Herringbone  G-ears  for  Bubber  Mill.    Illustration  shows  also  riezlbla  Couplings 
used  in  connection  with  Rubber   Mills 


cast  staggered  tooth  Kpur  gear.  'I'iie  accurately  generated 
herringbone  gear  is  now  displacing  the  cast  tooth  gear. 
Tliroiigii  tli(!  courtesy  of  the  Falk  Co.  of  Milwaukee,  Wis., 
the  writer  is  enabled  to  show  some  of  the  principal  applica- 
tions of  the  herringbone  gear  drives  in  the  rubb(>r  industry. 
Many  of  the  large  rubber  manufacturers  of  both  Europe  and 
America  are  now  adopting  this  form  of  drive  exclusively 
and  equipping  the  calenders  and  mills  throughout,  from 
motors  to  the  rolls,  with  herringbone  gears.  There  seems 
little  doubt  but  that  herringbone  gears,  properly  designed  and 
cut,  form  the  smoothest  and  most  efficient  drive  known,  and 
through  their  use  and  development  we  may  hope  for  really 
silent  machine  drives.  Tlie  field  for  the  machined  herring- 
bone gear  is  great,  its  application  being  only  in  its  infancy. 
Figs.  1  and  2  show  a  complete  herringbone  equipment  on 
a  26  by  72  inch  three-roll  calender.  These  calenders  are 
usually  driven  by  individual  motors  and  the  motor  gear  and 
pinion,  together  with  the  second  motion  pinion  which  meshes 
with  the  bull  gear,  are  not  shown.  The  effect  of  these  gears 
on  calenders  is  to  entirely  eliminate  vibration  and  to  enable 
the  calenders  to  be  run  at  much  higher  speeds  and  outputs 
than  was  formerly  the  case.  With  these  gears  it  is  impossible 
to  produce  flats  on  the  calender  rolls,  a  thing  which  quite 
frequently  occurs  on  some  classes  of  work  where  one  roll 
has   to   be   made   of   vulcanized   rubber   instead   of  cast   iron. 

The  gears  used 
for  connecting 
the  rolls  of  both 
calenders  and 
mills  are  of 
special  design  and 
are  illustrated  in 
detail  in  Fig.  3. 
The  teeth  are 
longer  than  is 
usually  the  ease 
for  this  class  of 
gears  and  are  gen- 
erated in  such  a 
way  that  they  are 
actually  wider  at 
the  base  than  at 
the  pitch  line. 
This  allows  the 
rolls  to  be  separ- 
ated to  any  re- 
quired extent  up 
to  a  maximum  of 
about  11^  inch, 
while  the  gears 
work  with  abso- 
lute smoothness 
and  without  interference  in  all  positions  of  the  rolls  within 
these  limits.  The  peculiar  shape  of  the  teeth  illustrated  is  of 
great  value  for  resisting  the  heavy  bending  stresses  imposed 
by  carrying  the  drive  near  the  tips  of  the  teeth  when  the  roll 
centers  are  extended. 

Fig.  4  shows  a  group  of  Wuest  herringbone  gears  that  were 
applied  to  driving  a  number  of  mills  on  one  lineshaft.  The 
pinions  are  not  keyed  to  the  lineshaft,  but  are  bushed  so 
as  to  float  freely  thereon.  The  drive  is  taken  through  jaw 
couplings,  as  shown,  meshing  with  corresponding  jaws  cut 
in  the  ends  of  the  pinion  hubs.  The  driving  half  of  each 
coupling  is  keyed  to  the  shaft  and  the  drive  is  transmitted 
through  the  jaws,  but  allows  the  pinions  a  free  end  move- 
ment which  enables  each  pinion  to  align  itself  correctly  with 
the  gear  which  it  drives.  This  arrangement  prevents  binding 
of  the  pinions  on  one  side  of  the  teeth,  which  might  other- 
wise occur  through  longitudinal  expansion  of  the  lineshaft. 
Fig.  5  shows  a  completely  enclosed  gear  unit  as  used  for 
driving  the  main  shafts  of  rubber  mills  from  high-speed 
electric  motors.  The  illustration  also  shows  the  Falk  leather- 
link  flexible  couplings  which  are  used  for  connecting  these 
units  to  the  motors  and  lineshafts.  These  couplings  absorb 
all  shock  and  give  a  certain  degree  of  elasticity  to  the  trans- 
mission which  is  desirable  for  this  class  of  work.  They 
also   take   care   of  slight   defects   in   alignments   of  bearings. 
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PRINCIPLES  APPLIED  IN  OPTICAL  FRAME  MANUFACTURE 

BY   WARREN  B.  THOMPSON* 


Til  10  application  of  electricity  in  wekliiiK  is  understood 
by  most  metal  workers,  as  it  plays  an  important  part 
in  the  manufacture  of  automobiles,  wagon-tires,  chain 
and  other  articles  made  of  one  or  more  different  kinds  of 
metal.  There  are  two  methods  of  welding  in  which  the  elec- 
tric current  is  employed,  i.  e..  the  arc  and  resistance  methods. 
The  arc  is  used  to  a  limited  extent  for  welding  large  broken 
parts  and  its  application  is  considered  more  economical  than 


Diagram    showing-    Relative    Volume    of    the    Work    that 
heated    by    the    Current 

any  other  process,  but  the  danger  of  handling  current  at  the 
high  voltages  that  are  necessary  makes  its  scope  limited.  The 
other  welding  process,  as  invented  and  developed  by  Dr. 
Elihu  Thomson,  consists  of  causing  a  heavy  current  of  elec- 
tricity at  a  low  voltage  to  flow  through  the  abutting  ends  of 
the  pieces  of  metal  to  be  welded.  This  heats  the  metal  at  the 
joint  to  a  welding  temperature,  the  joint  being  the  point  of 
greatest  electrical  resistance,  and  by  forcing  the  ends  of  the 
work  together  until  the  molecules  of  the  metal,  or  metals, 
flow  together,  the  pieces  become  as  one.  This  method  of  weld- 
ing is  generally  carried  on  without  the  use  of  any  flux,  the 
pieces  having  been  previously  cleaned  of  all  scale,  grease,  or 
other  foreign  substance  detrimental  to  the  process. 

The  underlying  principle  of  this  method  of  welding  is  based 
on  the  fact  that  any  conductor  of  electricity  offering  resist- 
ance to  the  passage  of  the  current  will  be  heated  if  sufficient 
current  is  applied.  This  process  is  used  extensively  and  the 
general  advantages  of  cleanliness,  simplicity,  accuracy, 
economy,  uniformity  of  product,  safety  to  the  operator,  and 
general  utility,  tend  to  make  it  very  popular  wherever  it  can 
be  applied.  Exhaustive  tests  have  proved  that  the  electrically 
welded  joint  is  from  75  to  9.5  per  cent  as  strong  as  the  original 
metal,  and  in  cases  where  the  upset  or  fin  is  not  removed,  the 
strength  of  the  weld  can  be  increased  to  above  100  per  cent. 
It  is  also  known  that  the  electrical  welding  process  is  no  more 
harmful  to  the  homogeneity  of  the  metal  than  any  other  heat- 
ing process;  probably  less  so,  as  the  danger  of  overheating  is 
eliminated. 

What  is  true  of  welding  is  also  true  of  the  electrical  solder- 
ing process  about  to  be  described,  as  in  both  processes  the 
heat  is  developed  by  the  same  action,  i.  e.,  the  passage  of  a 
large  current  of  electricity  through  the  joint.  This  soldering 
process  is  a  mechanical  one  and  in  operation  the  apparatus 
used  is  not  likely  to  give  any  more  trouble  than  any  simple 
machine  will.  The  wear  on  the  clamping  jaws  makes  it 
necessary  to  replace  them  periodically,  but  as  they  are  com- 
paratively inexpensive  and  constitute  the  only  replacement 
necessary,  the  operating  expense  is  very  low.  The  amount  of 
the  current  used  in  optical  framework  averages  1  K.W.  hour 
per  1500  joints.  This  current  can  be  purchased  from  the 
local  lighting  company  or  a  generator  can  be  installed  which 
would  probably  reduce  the  current  expense. 


How  the  ProceHH  la  Conducted 
The  general  method  of  soldering  consists  of  holding  the 
pieces  to  be  joined  by  clamping  jaws  with  the  ends  of  the  work 
in  firm  contact.  A  heavy  current  of  electricity,  regulated  to 
heat  the  joint  sufficiently  to  melt  the  solder,  is  next  passed 
through  the  work.  The  solder,  in  the  form  of  tape  or  wire,  is 
then  applied  to  the  joint.  It  flows  in  and  around  all  parts 
heated  to  the  proper  temperature,  as  when  using  a  gas  flame, 
but  an  important  difference  is  noted:  the  "life"  or  temper  is 
retained  in  pieces  that  have  been  electrically  soldered,  in- 
stead of  their  being  left  in  an  annealed  condition  as 
when  heated  with  a  flame.  One  theoretical  reason  for  this  is 
based  on  the  fact  that  alternating  current  electricity  travels 
on  the  surface  of  a  conductor,  and  so  the  core  of  the  work 
does  not  heat  to  a  temperature  sufficient  to  become  annealed. 
This  condition  is  illustrated  in  Fig.  1.  The  heat  varies  from 
a  maximum  at  the  joint  to  the  normal  temperature  of  the 
machine  at  the  jaws,  and  the  heated  section  would  take  some 
such  form  as  shown.  As  the  length  of  the  work  that  is  heated 
is  relatively  short,  the  distance  between  the  clamps  usually 
being  twice  the  diameter  of  the  work,  the  heat  has  not  had 
time  to  run  into  the  work  before  the  joint  is  made  and  the 
current  shut  off.  This  is  shown  by  the  fact  that  two  highly 
tempered  wires  soldered  together  by  the  electrical  process 
offer  the  same  resistance  to  being  bent  at  any  other  point  as 
at  the  joint.  The  yield  point  or  bending  strength  of  the 
metal  is  practically  as  high  as  before  heating. 

Range  of  Electrical  Solderlnt; 
Practically  all  the  metals  such  as  brass,  copper,  steel,  German 
silver,  gold,  and  silver  can  be  soldered  successfully  in  this 
way,  and  it  is  without  doubt  the  most  economical  method  for 
a  continuous  run  of  work.  There  are  no  noxious  fumes  or 
smoke  produced  in  making  an  electrically  soldered  joint,  and 
windows  can  be  opened  in  warm  weather  without  affecting 
the  process  in  the  least.  The  operator  is  thus  able  to  do  a 
full  day's  work  each  and  every  day,  instead  of  experiencing 
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of  Eyeglass  Farts  joined  by  Electrical  Solder 


the  fatigue  that  Is  caused  by  breathing  the  carbonic  acid  gas 
caused  by  the  gas  flames.  The  joint  is  made  almost  instantly, 
the  time  required  to  heat  the  joint,  apply  the  solder,  and 
shut  off  the  current  being  approximately  from  three  to  five 
seconds,  depending  on  the  cross-sectional  area  of  the  joint. 
As  the  gripping  jaws  of  the  holders  are  made  as  large  as 
possible,  the  heat  is  drawn  from  the  work  almost  the  instant 
that  the  current  is  shut  off,  allowing  the  work  to  be  removed 
immediately. 

Examples  of  Electrically  Soldered  Optical  Frames 
A  few  samples  of  parts  of  eyeglass  frames  joined  by  this 
process  are  illustrated  in  Fig.  2.  At  the  extreme  right  is  shown 
a  "cable-temple"  before  and  after  the  joint  is  made.     These 
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cable  ends  nro  wound  in  a  special  machine  and  consist  of  two 
colls,  right-  and  left-hand,  one  Insldo  the  other.  The  Inner 
coll  Is  made  of  brass  wire  wound  on  a  steel  wire  arbor  and 
then  swaged  to  a  specincd  diameter.  The  outer  coll  Is  made 
of  German  sliver,  gold  lillcd,  or  any  other  stock  that  Is  de- 
sired, and  it  is  pushed  over  the  inner  coll.  After  the  aa- 
.senibled  cable  is  soldered  to  the  "temple,"  which  Is  a  solid 
wire  with  the  center  reduced.  It  is  swaged  to  the  final  fin- 
ished diameter.  This  leaves  a  very  smooth  and  flexible  ear- 
piece, and  at  the  same  time  a  stiff  connection  to  the  lens- 
holders.  The  soldering  of  the  brass-German-sllver  cables 
caused  some  trouble  through  the  brass  fusing  before  the 
German  silver  would  heat  enough  to  flow  the  solder,  but  this 
was  stopped  by  using  a  larger  wire  in  making  the  secondary 
coll  of  the  transformer. 

Two  specimens  of  "nose-pieces"  soldered  to  "eyes"  are 
shown  to  the  left  of  the  cable-temples.  These  eyes  are 
formed  by  rolling  a  round  wire  to  form  a  groove  in  it;  they 
are  then  wound  on  an  arbor  and  sawed  apart.  The  end- 
pieces  are  sawed,  assembled  and  peened  in  one  machine,  and 
they  were  formerly  soldered  by  gas.  Previous  to  soldering  the 
"bridges"  on  by  electricity,  a  long  space  was  annealed  on  the 
eyes.  This  made  a  joint  that  could  be  easily  bent,  and  vari- 
ous methods  of  striking  in  dies  were  resorted  to  in  order  to 
get  back  some  of  the  temper.  In  all  cases  of  soldering  by  elec- 
tricity, the  eye  wire  is  left  with  nearly  all  of  the  original 
temper.  Another  eye  with  studs  attached  is  shown  encircling 
samples  of  "straps,"  "studs"  and  "end  pieces"  before  and  after 
assembling  and  soldering,  and  to  the  left  of  this  eye  are  shown 
different  forms  of  bridges  and  nose-pieces  with  straps,  before 
and  after  soldering.  Such  parts,  that  have  about  the  same 
cross-sectional  area  at  the  joint,  are  very  easily  handled. 
Electrical  soldering  is  very  valuable  for  straps,  as  consider- 
able strain  is  brought  on  them  by  the  lenses  when  worn  or 
handled.  This  tends  to  bend  them  out  of  shape  and  the  value 
of  a  strap  with  a  high  temper  cannot  be  overestimated. 
Straps  that  are  soldered  by  this  process  and  struck  inside 
have  nearly  the  spring  of  tempered  steel.  Another  notice- 
able feature  Is  that  the  solder  flows  freely  at  a  lower  tempera- 
ture than  when  heated  by  gas,  as  practically  no  oxidation 
takes  place  at  the  joint. 

The  Utilization  of  High  Voltag-e  Alternating  Current 
In  the  process  of  electrical   soldering,   alternating  current 
is  invariably  used,  although  there  is  no  fundamental  reason 
why  direct  current  can  not  be  employed.    For  mechanical  and 


Fig.    3.     Example    of    Unit    Equipment    for    soldering    Optical    Fia-.r.es 

economical  reasons,  however,  direct  current  is  not  to  be  con- 
sidered. To  make  this  clear,  suppose  a  joint  having  a  cross- 
sectional  area  of  0.125  square  inch  requires  a  current  of  130 
amperes  at  a  pressure  of  3  volts  to  heat  it  properly,  and 
that  an  ordinary  plating  dynamo  rated  at  these  figures  is 
used  to  furnish  the  current.  It  will  be  noticed  that  the  work 
heats  practically  solid  from  jaw  to  jaw.  Then  suppose  a 
joint  having  a  cross-sectional  area'  of  one-half  the  first  one, 
or  0.063  square  inch,  is  to  be  heated  by  the  same  dynamo. 
A  suitable  resistance  must  be  interposed  in  order  to  re- 
duce the  current  to  a  point  where  the  joint  will  heat  properly 
without  melting.  This  resistance  will  use  current  as  though 
it    were    doing   useful    work    and    the    small    joint    will    cost 


practically  the  same  as  the  largo  one,  as  regards  the  amount 
of  power  consumed.  On  the  other  hand,  it  is  claimed  that 
the  heating  action  of  alternating  current  is  more  uniform, 
as  it  flows  more  on  the  surface;;  the  heat  is  thus  more 
intense  on  the  surface  and  is  evenly  conducted  to  the  core  of 
the  pieces,  offsetting  the  effect  of  radiation  and  conductance. 
The  current  used  for  electrical  soldering  should  be  a 
single  phase  alternating  current  of  any  frequency  between 
40  and  60.  A  higher  frequency  could  be  used,  but  It  is 
not  good  practice  for  various  reasons.  A  step-down  trans- 
former of  the  shell-core  type  is  preferably  used  to  reduce 
the  110  or  220  volt 
feed  pressure  down 
to  the  IMj  to  5 
volts  required  at 
the  machine  jaws. 
It  has  been  found 
that  a  pressure  of 
from  11/2  to  5  volts 
is  sufficient  for  all 
optical  frame  work, 
and  from  75  to  500 
amperes  of  current 
is  consumed.  The 
use  of  a  large 
transformer  for 
small  work  is 
wasteful,  as,  al- 
though the  current 
can  be  regulated  as 
desired  without 
much  loss  of  en- 
ergy, the  work 
heats  much  more 
slowly  than  when  a 

transformer    of    the  ^i?'    *•    closer    view    of   Work-hoIding    Jaws 

shown    in    Fiff.    3 

proper    capacity    is 

used.  The  machine  transformer  is  usually  connected  in 
series  with  a  single  phase  generator,  but  it  may  also  be 
connected  to  one  phase  of  a  polyphase  circuit  or  to  either 
phase  of  a  two  phase  generator. 

The  transformer  is  made  by  winding  a  coil  of  very  large 
insulated  copper  wire  around  a  core  built  up  of  iron  sheets 
cut  to  shape  by  dies,  each  sheet  being  insulated  from  the 
others  by  shellac  or  some  other  medium.  This  coil,  known 
as  the  secondary  coil,  is  carefully  insulated  from  the  primary 
coil,  which  consists  of  a  large  number  of  turns  of  smaller 
wire  wound  around  the  secondary  coil  and  its  core.  The 
number  of  turns  of  fine  wire  depends  upon  the  number  of 
turns  of  heavy  wire  and  the  current  to  be  taken  in  and 
given  out;  also  on  the  rules  governing  transformer  design. 
The  type  of  transformer  illustrated  in  Fig.  3  is  particularly 
well  adapted  for  use  in  electrical  soldering,  as  it  can  be 
used  without  changes  with  other  work  holders;  and  this 
would  not  be  the  case  if  it  were  built  into  the  machine. 
As  shown,  it  has  the  coils  protected  by  an  iron  cover  which 
not  only  acts  as  a  case,  but  also  as  part  of  the  magnetic 
field.  Transformers  of  this  type  are  very  efficient — from  95 
to  97  per  cent  of  the  current  taken  in  being  given  out — and 
they  are  particularly  suited   for  constant  work. 

Unit  System  of  Electrical  Soldering 
The  writer  has  developed  a  "unit  system"  of  soldering  and 
applied  it  very  successfully  in  the  manufacture  of  optical 
frames.  This  system  consists  in  mounting  all  the  working 
parts  of  the  machine  for  each  particular  operation  on  a  base- 
board or  stand.  Figs.  3  and  4  illustrate  this  idea;  the 
transformer  is  mounted  at  the  center,  with  a  fuse  box  at  the 
rear  and  the  work  holder  at  the  front  of  the  board.  Under 
the  base-board  is  located  the  adjustable  rheostat  operated 
by  a  sliding  plate  shown  at  the  side.  To  set  this  machine 
up  at  any  position  in  the  shop,  it  is  only  necessary  to  run 
two  wires  from  the  feed  circuit  and  attach  a  foot  treadle 
to  operate  the  clamp  jaws  and  switch.  This  system  allows 
the  same  transformer  and  other  parts  to  be  used  with  an- 
other machine  in  case  of  a  change  or  the  discarding  of  the 
original  machine. 
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There  are  two  practical  methods  of  controlling  the  heat 
obtained  at  the  joint;  one  is  by  introducing  an  adjustable 
rheostat  into  the  primary  circuit,  as  illustrated;  and  the 
other  method  is  to  introduce  a  reactive  or  "choke"  coil  Into 
the  same  circuit.  Of  the  two,  the  reactive  coll  is  undoubted- 
ly the  better,  as  there  is  practically  no  loss  of  power  and  an 
infinite  number  of  adjustments  may  be  made,  whereas  the 
rheostat  is  limited  to  the  number  of  contact  points  used. 
The  difference  in  loss  of  current  is  an  inappreciable  amount 
more  with  the  rheostat,  but  it  can  be  made  for  little  ex- 
pense and  for  that  reason  has  been  used  more  than  the 
choke  coil.  The  writer  uses  the  rheostat  control  on  nearly 
all  of  his  equipments  on  account  of  its  simplicity,  the  ease 
with  which  it  may  be  built  and  the  simplicity  of  operation. 

A  machine  for  soldering  straps  to  eye-pieces  and  bridges 
is  shown  in  Fig.  5.  This  machine  or  holder  consists  of  a 
base  A  with  a  vertical  slide  B  working  in  a  slot  at  the  rear. 
A  second  slide  C  al.so  works  in  another  slot  at  the  rear, 
the  slot  being  inclined  at  45  degrees  to  the  base.  This  slide 
C  is  operated  through  a  lever  D  which  receives  Its  move- 
ment from  the  slide  B;  the  lever  D  is  pivoted  in  the  base. 
The  slide  B  is  provided  with  a  spring  tension  which  allows 
the  lever  D  to  keep  a  constant  pressure  on  the  slide  C  while 
the  slide  B  continues  to  move.  The  lever  D  works  in  a  slot 
cut  through  the  slide  C,  this  slide  carrying  a  cam-operated 
swinging  arm  at 
its  upper  end 
to  which  the 
clamping  jaws  G 
are  attached. 
This  upper  jaw 
is  designed  to 
swing  away 
from  the  work 
and  leave  it 
clear  to  facili- 
tate handling. 

At  the  rear  of 
the  machine  and 
attached  to  the 
base  there  is  a 
switch  which  is 
operated  by  a 
pin  in  the  slide 
B.  At  the  front 
of  the  base  and 
insulated  from 
it  is  the  casting 
1  which  is 
milled  to  re- 
ceive an  arm  L 
that    is    free    to 


to  be  joined,  previously  covered  with  a  non-scaling  or  pro- 
tective mixture,  have  the  joint  end  of  one  piece  dipped  Into 
the  flux.  They  are  then  assembled  In  the  proper  relation 
to  each  other  in  the  jaws  of  the  holder,  which  are  so  ar- 
ranged that  the  rocking  arm  Is  away  from  Its  stop  when 
the  work  is  in  place.  The  foot  treadle  next  Is  depressed 
until  the  upper  clamp  jaw  grips  the  work;  In  this  case 
only  one  part  is  held  rigid.  The  other  piece— which  la  a 
strap— Is  guided  by  its  form  and  a  teat  on  the  piece  held  In 
the  rigid  jaws.  The  solder,  in  the  form  of  wire,  is  then 
placed  on  the  junction  and  the  foot  lever  depressed  further 
until  the  current  is  connected.  Almost  instantly  the  solder 
flows  and  runs  around  the  joint,  when  the  foot  treadle  is 
released  entirely,  and  the  work,  which  is  left  free,  is  taken 
out  with  a  pair  of  tweezers.  On  work  which  Is  very  small 
and  difficult  to  handle  with  the  fingers,  tweezers  are  used; 
but  such  work  as  soldering  temples  together,  bridges  to  eyes, 
bridges  to  strap.s,  or  eyes  to  studs.  Is  handled  with  the 
fingers.  The  heat  is  held  at  the  joint  instead  of  spreading 
as  it  does  when  heated  with  the  flame,  so  It  causes  the 
operator  no  discomfort  to  take  the  joined  pieces  out  as  soon 
as  the  jaws  are  opened.  The  jaws  are  brushed  clean 
at  intervals,  using  a  short  hair  stiff  bristle  brush  for  this 
purpose. 

The  idea  of  using  a  spring  tension  jaw  was  developed  by 
the  writer  after 


Fig-.    6.     Machine   for   soldering   Straps   to   Eye-plecea    and   Bridges 


move  on  a  pivot,  but  the  motion  of  the  arm  is  limited  by  the 
adjusting  screws  J  and  K.  The  arm  is  held  against  the  screw 
J  by  means  of  an  adjustable  spring  tension  N.  There  is  a  jaw 
0  at  the  upper  end  of  the  arm,  which,  in  this  case,  holds  the 
strap  in  the  proper  relation  to  the  other  part  to  which  it  is 
to  be  soldered.  The  contact  of  the  jaw  O  with  this  strap  is 
made  by  the  pressure  of  the  spring  A'  against  the  arm  L, 
and  the  strap  is  held  against  the  part  to  which  it  is  to  be 
soldered,  which  is  carried  between  the  jaws  P  and  O.  The 
jaws  are  made  interchangeable  for  different  classes  of  work 
and  may  be  easily  replaced. 

At  the  lower  end  of  the  casting  /,  one  end  of  the  secondary 
or  low  pressure  circuit  is  connected  by  means  of  the  terminal 
T,  and  a  spring  brush  R  is  used  to  insure  a  low  resistance 
contact  between  the  casting  /  and  the  rocker  arm  L.  The 
lower  clamping  jaw  P  is  attached  to  the  base  A  and  the  jaw 
is  provided  with  a  gage  for  aligning  the  part  held  in  it. 
The  slide  B  is  held  at  the  top  of  its  movement  by  means  of 
the  spring  S.  Two  points  of  the  switch  control  the  primary 
or  high  pressure  circuit,  and  the  other  two  points  operate 
on  the  secondary  which  is  in  the  circuit  with  the  jaws  of  the 
machine.  A  chain  connects  the  lower  part  of  the  slide  B 
with  a  foot  treadle  which  is  placed  under  the  bench  in  a 
convenient  position  for  the  operator. 

The   operation   of   this   holder   is   as   follows:      Two   pieces 


having  had  con- 
siderable trouble 
caused  by  parti- 
cles of  dirt  or 
burrs  getting 
Into  the  junc- 
tion, also  by  not 
having  the  two 
ends  fit  together 
properly  to  form 
a  contact  of  low 
resistance.  When 
both  pieces  were 
held  rigid,  these 
particles  or 
points  would 
fuse  and  in  most 
cases  necessi- 
tated refinlshing 
the  points  be- 
fore a  joint 
could  be  made. 
In  some  cases  it 
was  possible  to 
release  the 
parts,     push 


them  together  with  the  fingers,  and  get  the  solder  to 
take,  but  the  method  of  clamping  both  parts  rigidly  always 
caused  trouble  and  kept  the  actual  production  factor  at  a 
low  point.  By  the  use  of  the  movable  jaw,  all  of  this 
trouble  was  eliminated  as  the  constant  spring  pressure  holds 
the  ends  in  firm  contact,  automatically  keeps  the  ends  to- 
gether in  the  case  of  burrs  or  other  points  fusing,  and  pre- 
vents any  break  in  the  contact  while  the  current  Is  being 
applied.  In  the  welding  process,  the  ends  are  forced  to- 
gether while  at  a  welding  temperature,  but  this  changes 
the  form  of  the  ends  and  shortens  the  pieces;  consequently 
it  could  not  be  applied  to  optical  work,  as  there  must  be  no 
change  in  the  size  or  form  of  the  pieces  to  be  joined.  The 
spring  behind  the  rocking  arm  L  In  Fig.  5  is  adjusted  to 
provide  just  sufficient  tension  to  keep  a  constant  pressure 
on  the  junction  without  deforming  or  upsetting  the  ends, 
thus  forming  the  joint  when  the  ends  become  hot  The 
jaws  of  the  holder  are  made  as  large  and  heavy  as  possible 
to  allow  of  their  working  continuously  without  heating. 
These  jaws  are  made  of  copper,  which  has  been  found  best 
for  this  purpose  on  accotint  of  the  low  resistance  of  the  con- 
tact made  between  them  and  the  metal  to  be  operated  on. 
Copper  is  one  of  the  best  conductors  of  heat  and  electricity 
that  is  possible  to  use  commercially,  and  for  this  reason 
will   not  only  heat  less  by   the   passage   of  the  current,   but 
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win   (Irnw   the   heat   away    from   the   work   (lulcUtT   than    any 
other  uiotnl. 

PrupiirliiK-  the  Work  to  Prevent  Soiillnif 
To  prevent  Kold-llllod  metal  from  Healing  or  "burnlnR"  at 
the  joint,  It  Is  customary  to  cover  the  work  with  some 
preparation  to  prevent  oxidation.  Probably  the  best,  and 
at  the  same  time  the  simplest,  method  of  preparing  the 
work  is  to  place  it  in  an  ordinary  flour  sieve,  cover  It  with 
commercial  boraclc  acid,  and  then  sliake  all  loose  powder 
out.  This  leaves  tlie  parts  covered  with  a  thin  coating  of 
dust  which  becomes  liquid  at  a  low  red  heat  and  prevents 
the  air  from  coming  into  contact  with  the  surface  of  the 
gold.     Another  method  is  to  make  a  solution  of  the  boracic 


Fig.    6.     Holder   for   applying  the  Solder   by   Hand 

acid  and  water,  dip  the  pieces  into  this  solution,  drain  off 
the  surplus  and  allow  them  to  dry.  In  no  case,  however, 
should  any  solution  be  used  that  will  leave  a  hard  film  over 
the  parts,  as  this  would  prevent  a  clean  contact  with  the 
clamping  jaw,  create  a  resistance  that  would  cause  an  arc 
to  develop,  and  spoil  the  surface  of  the  work.  The  flux 
generally  used  is  borax  and  it  is  prepared  in  the  following 
manner:  A  piece  of  genuine  slate,  the  green  colored  variety 
which  is  the  hardest  being  the  best,  is  thoroughly  cleaned; 
a  few  drops  of  water  are  placed  in  the  center  and  a  thick, 
creamy  mixture  of  borax  is  made  by  rubbing  a  piece  of 
crystalline  borax  in  the  water  on  the  slate  until  the  desired 
consistency  is  obtained.  The  proper  mixture  is  best  de- 
termined by  actual  trial;  a  mixture  that  is  too  thin  or  too 
thick  will  either  cause  the  solder  to  remain  in  one  spot. 
Instead  of  flowing  through  the  joint,  or  create  an  unclean 
contact  and  interfere  with  the  heating. 

The  solder  in  the  form  of  wire  may  be  held  in  the  hand 
In  a  holder,  as  shown  in  Fig.  6,  or  some  such  arrangement 
as  the  one  shown  in  Fig.  7  may  be  employed.  This  con- 
sists of  a  chuck  at  the  top  of  a  wire,  bent  about  as  shown, 
and  having  a  metal  ball  at  the  lower  end  heavy  enough  to 
balance  the  wire  and  chuck  in  an  upright  position.  This 
wire  Is  held  by  a  screw  in  one  member  of  a  universal  joint 
which  allows  the  chuck  to  be  moved  freely  to  any  position 
In  front  of  the  clamping  jaws  and  take  a  convenient  position 
to  allow  the  solder  to  be  grasped  by  the  operator.  When 
a  holder  of  this  type  is  used,  both  hands  are  free  to  place 
and  adjust  the  work  and  apply  the  solder  quickly. 

Considerable  trouble,  owing  to  the  overheating  of  the  joint, 
has  been   experienced   and  overcome  by  the  rocking  arm   of 

the  work  holder.  This 
heating  caused  the 
metal  to  become  por- 
ous or  "rotten"  and  the 
parts  would  break  at 
either  side  of  the  joint 
upon  the  application  of 
the  slightest  pressure. 
Some  trouble  was  also 
overcome  at  the  switch 
by  making  the  contact 
points  of  pure  silver. 
These  points  would 
fuse  and  weld  together 
when  copper  was  used, 
but  the  silver  points 
stopped  this  trouble  at 
once.  Electrical  solder- 
ing is  a  comparatively 
new  process  and  has 
not    been     applied     ex- 

Fiff.    7,     Bracket    for    supporting    Solder  tPTKsivplv    n<?    vet        Tt    i^? 

Holder    on    the    Machine  lensiveiy    aS    yei.       11.    IS 


the  opinion  of  the  writer,  however,  that  this  process  is  to 
become  more  popular  and  will  be  taken  up  by  all  large  con- 
cerns that  have  a  large  number  of  Interchangeable  parts  to 
braze  or  join. 

*     *     * 

SAM   AND   HIS   TROUBLES 

BY  A.  P.  PRBB8 

I  have  been  forty  years  in  the  shop,  twenty-five  of  which 
was  passed  as  foreman  and  superintendent.  Now  my  two 
boys  are  growing  up  and  going  "through  the  mill"  them- 
selves, and  the  troubles  they  run  up  against  in  their  every- 
day work  are  usually  brought  home  in  some  form  or  other 
and  put  up  to  "dad."  In  thrashing  out  what  is  new  to  them 
but  old  to  me,  it  struck  me  that  perhaps  I  might  help  out 
some  other  man's  kid  who  is  trying  to  fight  his  way  through 
the  ranks  to  the  top,  but  hasn't  any  "dad"  to  fall  back  on. 
Although,  to  tell  the  truth,  a  boy  who  builds  his  own  founda- 
tions has  a  better  rest  under  his  feet  than  one  whose  dad 
stands  back  of  him.  However,  I  will  give  you  a  few  of  their 
troubles  and  remedies,  and  the  boy  who  seems  to  need  the 
coat  can  put  it  on  if  it  fits. 

One  of  the  boys  is  foreman  in  a  large  pattern  shop,  and  the 
questions  that  come  up  are  very  similar  to  those  that  came 
up  to  me  twenty  or  more  years  ago,  except  they  seem  to  be 
a  little  more  acute,  and  you  have  to  be  a  little  broader  minded 
and  use  a  little  more  diplomacy  and  "horse  sense"  in  handling 
them  now.  One  is  the  labor  question.  This  I  well  know  is 
a  delicate  subject,  and  should  only  be  spoken  of  in  whispers, 
but  in  spite  of  this  fact  it  is  eternally  coming  up.  Sam  came 
home  one  day,  his  face  as  long  as  his  arm,  and  said: 

"Dad,  it's  no  use.  I've  got  to  have  some  advice  whether 
you've  got  it  to  give  or  not.  We  have  four  big  patterns  half 
finished  in  the  shop  and  the  boys  have  all  been  working  every 
night  until  9  o'clock,  and  I've  heard  you  say  many  a  time  you 
can't  reason  with  a  man  whose  worked  thirteen  hours  a  day. 
Now  they've  all  hit  me  up  for  double  pay  for  overtime,  and 
the  job  won't  stand  it.    What  shall  I  do?" 

"Are  they  all  union  men,  son?" 

"No,  not  yet,  but  soon." 

"Well  go  back,  and  in  the  morning  get  the  boys  together, 
and  put  it  up  to  them;  tell  them  how  the  case  is,  just  where 
you  stand  on  the  pattern  work,  what  you're  going  to  get  for 
them,  what  they're  costing  you,  and  how  much  you'll  lose  if 
you  have  to  pay  them  double  time;  and  if  they  stand  by  you 
and  see  those  patterns  out,  you  stand  by  them;  but  if  they 
won't,  why  'buck'  them." 

Sam  went  back  and  took  my  advice.  He  had  a  heart-to- 
heart  talk  with  the  men.  There  were  only  ten  of  them,  and 
out  of  the  ten  eight  were  willing  to  help  him  pull  them 
through  on  the  time-and-a-half  basis,  but  the  other  two  were 
not  that  kind.  Well,  you  know.  Anyhow,  no  need  of  my 
telling.  It  ended  in  the  boys  all  walking  out  and  leaving  Sam 
with  the  errand  boy,  a  helper,  one  good  patternmaker  who 
"wouldn't  jack  up  his  job  for  anyone,"  also,  four  half  finished 
patterns  on  the  floor.  Sam  was  very  solemn  when  he  came 
home  that  night.  He  did  not  say  a  word,  and  I  let  him 
alone.  Sometimes  contemplation  is  good  for  the  soul.  But 
the  next  morning  he  got'  busy,  and  sent  out  some  twenty 
letters  to  all  the  different  patternmakers  whom  he  knew  to  be 
good  men  and  good  worker^,  and,  to  cut  a  long  story  short, 
five  of  them  came  on  and  went  to  work  and  helped  him  out 
of  the  hole,  and  the  next  lot  of  patterns  was  taken  at  a  price 
that  would  take  care  of  the  overtime  work. 

Before  starting  in  on  the  new  work,  however,  he  had  an- 
other talk  with  the  men. 

"Boys,  it's  like  this:  You  are  demanding  the  utmost  of 
me  in  the  way  of  wages,  now  I  am  going  to  demand  the  ut- 
most of  you  in  the  way  of  work.  Seven  o'clock  is  going  to 
mean  seven  o'clock  right  at  the  bench,  and  overtime  means 
that  there  isn't  going  to  be  fifteen  minutes  out  for  lunch  and 
your  pay  going  on.  It's  going  to  mean,  not  only  double  time, 
but  that  every  hour  means  sixty  minutes  of  work."  And  so 
far  it  has  worked  out  very  well. 

The  moral  of  it,  as  I  told  Sam  the  other  night,  is  this: 
Treat  the  men  like  men,  and  draw  them  if  you  can,  but  if 
they  won't  be  drawn  and  want  to  be  driven,  well  then  drive. 
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EXTERNAL  HOLDING  DEVICES  FOR  SECOND-OPERATION  WORK* 


CHUCKS.  FIXTURES  AND  LOCATING  DEVICES  USED  IN  LATHES  AND  BORING  MILLS 

BY  ALBBRT  A.  DOWDt 


IN  the  majority  of  cases,  work  which  is  to  be  handled  In 
more  than  one  setting  is  so  treated  in  the  first  of  these 
that  an  interior  surface  tan  be  used  from  which  to  locate 
the  piece  in  the  second  setting.  For  work  of  this  nature  some 
kind  of  internal  holding  device,  such  as  an  expanding 
arbor  or  locating  plug  with  clamps,  is  conceded  to  be  of  the 
greatest  utility.  (See  "Arbors  for  Second  Operation  Work," 
October,  1913.)  Frequently  there  are  instances,  however, 
which  require  an  entirely  different  method  of  holding, 
namely,  by  some  form  of  contracting  device  such  as  a  set  of 
collet  jaws,  a  step  chuck,  soft  jaws  or  some  other  scheme  of 
a  kindred  nature.  Obviously,  one  of  these  devices  would  only 
be  found  necessary  when  an  outside  finished  surface  was  to  be 
used  as  a  locating  point. 

There  are  a  number  of  conditions  which  affect  the  design 
of  arrangements  of  this  sort  and  a  number  of  vital  points  in 


•  For  articles  on  tills  and  kindred  subjects  see  Machineiit.  November. 
1913.  "Holding  Devices  for  Tirstoperatlon  Work";  October.  1913.  "Arbors 
for  Second  operation  Work,"  and  "Work  Holding  Arbors  and  Methods  for 
Turning   Operations";   August.    li»13,    "Knock  off  Arbors   for  Threaded    Work." 

t  Address:      84    Washington   Terrace,    Bridgeport,    Conn. 
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Collet    Chucks   and    Soft  Jaw   Chuck    for    External 
Holding   of   Small   Work 


construction  which  should  not  be  overlooked.  In  the  first 
place,  the  form  of  the  work  itself  and  the  material  from 
which  it  is  made,  together  with  the  thickness  of  the  walla 
used  as  locating  surfaces,  are  prominent  factors  which  have 
a  strong  influence  on  the  method  of  holding.  The  size  and 
weight  of  the  casting  naturally  determine  to  a  certain  extent 
the  type  of  machine  most  suited  to  the  work.  The  degree  of 
accuracy  required  in  the  finished  piece  is  also  a  factor  in  de- 
termining the  type  of  holding  device  to  be  used.  The  types 
of  machines  most  frequently  employed  on  work  requiring 
fixtures  of  this  kind  are  the  horizontal  screw  machine  or  tur- 
ret lathe,  the  vertical  turret  lathe,  and  the  vertical  boring 
mill.  A  few  of  the  most  important  points  in  the  design  and 
construction  of  this  class  of  fixtures  are  given  in  the  follow- 
ing paragraphs. 

Points  in  DeslK'n 

1. — Decide  on  a  method  of  holding  which  will  not  produce 
distortion  in  the  finished  work.  Consider  the  thickness  of  the 
metal  at  the  holding  points,  and  note  whether  there  is  dan- 
ger of  crushing  if  considerable  pressure  is  applied.  Use  a 
driver  of  some  kind  whenever  possible,  as  this  will  be  of  great 
assistance  in  taking  the  thrust  of  the  cut,  and  will  therefor& 
do  away  with  the  necessity  for  excessive  pressure  in  holding. 
It  may  be  permissible  in  some  cases  to  drill  a  hole  in  the 
work  for  the  express  purpose  of  furnishing  a  place  in  which 
a  driver  can  be  inserted. 

2. — Decide  on  the  type  of  machine  to  be  used,  selecting  that 
most  suited  to  the  work,  taking  into  consideration  the  di- 
ameter and  weight,  and  the  speed  at  which  It  should  be  run 
to  secure  maximum  production.  In  this  connection  it  is  well 
to  bear  in  mind  that  the  diameter  to  be  cut  determines  the 
speed,  irrespective  of  the  outside  diameter  of  the  work  Itself. 
For  example,  a  comparatively  small  hole  in  a  hub  might  be 
machined  when  the  outside  diameter  requires  no  machining 
whatever  at  this  setting.  In  a  case  of  this  sort  it  would  be 
advisable  to  select  a  machine  capable  of  sufficient  speed  to 
produce  maximum  cutting  speeds  at  the  point  where  the  cut 
is  to  be  taken. 

3. — Rapidity  of  operation  is  important;  this  requires  ac- 
cessibility of  various  clamps,  screws,  or  other  adjustable  por- 
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Fig.    3.     A   Fixture   for   Second 

tioiis  necessary  to  the  proper  holding  of  the  work.  If  a  num- 
ber of  nuts  are  to  be  tightened,  see  that  they  are  made  of 
such  a  size  that  one  wrench  can  be  used  for  all  of  them.  It 
is  a  very  good  idea  to  make  nuts  of  the  same  size  as  some 
of  the  nuts  on  the  machine  itself,  so  that  the  regular  wrench 
which  goes  with  the  machine  can  be  used. 

4.— Provide  for  positive  location  for  the  work,  so  that  vari- 
ations will  not  occur  in  shoulder  distances  when  the  piece  is 
completed.  It  is  well  to  make  the  locating  points  conveniently 
accessible  so  that  they  can  be  easily  kept  free  from  dirt  and 
chips.  Separate  points,  pads  or  studs  should  be  used  for 
locating,  whenever  possible,  rather  than  unbroken  surfaces. 

5. — The  accuracy  required  in  the  finished  work  should  be 
carefully  considered.  When  very  close  work  is  called  for  it 
is  well  to  make  suitable  provision  for  wear  in  the  moving 
parts  and  also  to  allow  for  grinding  or  lapping  when  making 
the  fixture. 

6. — Rigidity  of  design  is  important.  It  is  well  to  remember 
that  the  closer  the  work  can  be  held  to  the  end  of  the  spindle 
the  less  the  overhang  will  be.  Less  overhang  means  less 
liability  to  chatter  and  also  greater  rigidity.  Extra  strength 
should  be  provided  at  points  where  there  is  excessive  strain, 
and  ribbing  may  be  put  in  where  needed.  The  balancing  of 
the  fixture  should  also  be  looked  into,  especially  if  it  is  to  run 
at  high  speed. 

7. — Safety  of  the  operator  should  be  considered  and   care 


Operation    on    a    Motor    Frame 

taken  in  the  design  to  provide  guards  over  projecting  lugs, 
set-screws,  etc.  Various  methods  will  suggest  themselves  to 
the  designer  during  the  progress  of  the  drawing,  and  a  little 
thought  on  this  point  will  be  greatly  appreciated  by  the 
operator.  Projecting  set-screws,  exposed  gears,  etc.,  are  grow- 
ing more  and  more  out  of  favor  in  machinery,  and  it  is  time 
that  such  things  were  done  away  with  on  fixtures  also. 

8. — The  cost  of  the  fixture  should  bear  a  certain  relation  to 
the  number  of  pieces  for  which  it  is  to  be  used;  by  this  is  not 
meant  that  it  should  be  in  a  certain  exact  proportion  to  it, 
but  that  it  should  be  taken  into  consideration  while  design- 
ing, so  that  the  cost  will  not  be  too  great  as  compared  with 
the  number  of  pieces  to  be  machined.  For  example,  if  a  fix- 
ture is  to  be  used  for  only  a  hundred  pieces,  it  should  be  de- 
signed as  cheaply  as  possible,  so  that  when  the  fixture  cost 
is  distributed  among  these  pieces  it  will  not  increase  the  cost 
of  production  any  more  than  can  be  helped.  On  the  other 
hand,  let  us  suppose  the  fixture  is  to  be  used  for  a  lot  of 
10,000  pieces.  It  is  then  evident  that  an  elaborate  fixture 
having  all  possible  provisions  for  rapid  clamping,  etc.,  would 
be  in  place,  for  the  cost  distributed  among  this  number  of 
pieces  would  be  very  small  and  the  time  saved  would  more 
than  make  up  for  the  extra  cost. 

Outside  Holding-  Devices  for  Small  Work 

There  are  several  methods  by  which  small  work  can  be 
successfully  machined  when  a  second  setting  is  necessary  in 
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Fig.  6.     Special  Type  of  Chuck  with  Clamping  Pins  for  a   Small   Fly 

which  the  work  is  held  by  the  outside  previously  finished 
surface.  The  device  most  used  is  probably  some  form  of 
collet  jaws,  such  as  is  shown  in  the  upper  portion  of  Fig.  1. 
For  second-operation  work  on  bar  stock,  a  method  of  this 
kind  gives  very  satisfactory  results  and  is  too  well  known 
to  require  a  detailed  explanation.  The  collet  jaws  are  closed 
in  on  the  work  either  by  drawing  them  back  into  a  tapered 
body  or  by  forcing  a  tapered  body  over  them,  thereby  caus- 
ing them  to  contract;  the  operating  lever  or  wheel  is  at  the 
rear  end  of  the  spindle.  In  the  case  shown  in  the  illustration, 
the  second  of  these  methods  is  used.  The  machines  supplied 
with  this  type  of  collet  mechanism  are  the  horizontal  turret 
lathes  made  by  the  Pratt  &  Whitney  Co.,  Hartford,  Conn.  A 
noteworthy  feature  of  this  collet  chuck  is  the  fact  that  the 
operation  of  the  closing  mechanism  does  not  tend  to  move 
the  stock  lengthwise.  It  is  therefore  especially  valuable  for 
second-operation  work. 

Another  method  employing  a  step-chuck  is  shown  in  the 
second  illustration  of  the  same  figure.  This  method  is  often 
used  for  second-operation  work  on  gear  blanks  or  pieces  of  a 
similar  nature.  The  steel  blanks  B  can  be  stepped  out  for 
several  sizes,  as  indicated.  The  closing  operation  is  per- 
formed by  means  of  the  collet  mechanism,  and  it  may  be  noted 
that,  as  in  the  case  of  the  collet  jaws,  there  is  no  longitudinal 
movement  of  the  work.     This  method  is  less  frequently  used 


1    Casting 

than  the  collet  jaws,  but  it  is  very  useful  for  many  kinds  of 
comparatively  small  pieces.  This  device  is  also  a  product  of 
the  Pratt  &  Whitney  Co. 

One  other  very  widely  used  arrangement  is  shown  in  the 
third  illustration.  Fig.  1.  This  is  a  set  of  soft  steel  or  cast- 
iron  jaws  which  are  bored  out  to  the  proper  size,  and  then 
clamped  onto  the  work  by  means  of  the  regular  chuck 
mechanism.  Jaws  of  this  kind  are  used  for  a  great  variety 
of  work,  both  small  and  large.  They  are  adapted  for  use  in 
two-jaw,  three-jaw,  and  four-jaw  chucks,  and  are  made  up  in 
a  great  many  forms  to  suit  peculiar  conditions.  In  the  two- 
jaw  variety  they  are  frequently  formed  to  fit  some  odd-shaped 
piece.  In  the  three-jaw  type  they  are  usually  simply  bored 
out  and  shouldered;  the  four-jaw  style  is  not  as  common  as 
the  other  two.  In  the  operation  of  a  four-jaw  Independent 
chuck  with  soft  jaws,  two  of  these  are  left  set  while  the  other 
two  are  used  for  clamping.  One  of  these  methods  is  In  use 
in  every  shop  or  factory  in  the  country. 

Holding-  Device  using-  a  Three-jaw  Chuck  with  a  Floating-  Scroll 
The  work  shown  at  A  in  Fig.  2  is  an  alloy  steel  jack-shaft 
gear  for  an  automobile,  part  of  which  has  been  machined  both 
inside  and  outside  in  a  previous  setting.  As  the  size  of  the 
hole  was  too  small  to  permit  the  use  of  an  cxpandin;?  arbor, 
the  arrangement  shown  was  decided  upon.  A  regular  three- 
jaw  geared  scroll  chuck  .^  of  a  standard  make  was  selected 
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Fig.  7.     Chuck  for  a  Borings  Mill  having  Special  Secondary  Jaws 

for  the  work.  The  body  of  the  chuck  was  bored  out  at  H  and 
J  to  a  dimension  1/16  inch  larger  than  the  width  of  the 
scroll  ring  G,  thereby  permitting  the  scroll  to  float  radially. 
The  revolving  motion  of  the  scroll  is  accomplished  in  the 
usual  manner  by  means  of  the  pinion  L  which  is  squared  at 
the  end  M  to  receive  a  socket  wrench.  The  bushing  E  acts 
as  a  retainer.  The  radial  movement  of  the  jaws  D  is  obviously 
accomplished  by  the  revolution  of  the  scroll  ring  which  meshes 
with  teeth  cut  on  the  under  sides  of  the  jaws  in  the  regular 
way.  The  body  of  the  chuck  is  bored  out  at  G  to  fit  the  lo- 
cating plug  B  which  is  ground  to  the  size  of  the  hole  in  the 
work.  The  jaws  D  are  bored  out  at  E  to  the  diameter  of  the 
gear  blank  at  this  point,  and  they  are  recessed  at  jf  as  a  pre- 
caution against  chips  or  dirt.  It  will  be  seen  that  while  the 
locating  is  done  by  the  plug,  the  jaws  grip  the  work  firmly 
and  act  as  drivers  without  any  tendency  to  throw  any  strain 
on  the  plug.  The  scroll,  having  a  floating  action,  takes  care 
of  any  inaccuracies.  This  arrangement  is  rather  unusual, 
but  its  action  was  very  satisfactory  in  this  instance. 

Locating  Fixture  for  a  Motor  Frame 
The  work  A  in  Fig.  3  is  a  casting  of  a  motor  frame  which 
has  been  previously  rough-bored  and  faced  and  shouldered 
on  one  end.  This  fixture  was  designed  for  finish-boring  and 
facing  the  other  end,  and  sizing  the  shoulder.  This  type  of 
fixture  is  not  uncommon  for  various  kinds  of  work  requiring 
a  second  setting.  After  the  first  setting,  a  drill  jig  is  used 
to  drill  the  flange  holes  2^7,  so  that  a  means  for  driving  is  pro- 
vided. This  is  always  an  advantage,  as  less  strain  is  im- 
posed on  the  clamps.  The  body  of  the  fixture  D  is  screwed 
fast  to  the  spindle  E,  and  is  recessed  at  B  to  receive  the 
shoulder  on  the  casting,  which  acts  as  the  locating  means. 
The  body  casting  is  also  faced  off  at  G,  and  the  driving  pin 
M  inserted  as  a  driver.  This  pin  is  made  1/64  inch  smaller 
than  the  drilled  hole  to  allow  for  slight  inaccuracies  in  the 
drilling  of  the  flange.  The  bushing  F  acts  as  a  guide  for  the 
tools  used.  A  screw  O  (shown  in  the  end  view),  prevents 
the  bushing  from  pulling  out  or  turning  around.  The  three 
clamps  G  are  of  the  ordinary  flat  type,  slotted  at  J  so  that  they 
can  be  pulled  back  out  of  the  way  when  placing  the  work  in 


position.  'I'hc  boll  K  passes  throuKh  the  clamp  and  body 
and  is  drawn  up  by  the  hexagon  nut  L  on  the  other  side,  the 
portion  1'  of  the  screw  being  squared  up  where  It  passes 
through  the  clamp  to  prevent  its  turning  around  when  tight- 
ening. Till!  lugs  II  are  slotted  so  that  Uw.  ends  of  the  clamps 
will  not  tend  to  twist  out  of  position.  This  typo  of  fixture 
is  quite  elTective,  but  depends  for  Its  accuracy  on  the  fit  ob- 
tained at  B.  When  used  for  a  great  number  of  pieces  it  Is 
advisable  to  make  a  hardened  and  ground  steel  ring  instead 
of  depending  on  the  cast  iron  for  accuracy  at  this  point. 

Split  Chuck  for  a  Bearlntr  Sleeve 
Fig.  4  shows  a  bearing  sleeve  which  has  been  turned  at  B 
and  D  and  faced  at  C  in  a  previous  operation.  The  fixture 
shown  was  made  for  facing  the  other  end  and  boring  the  two 
surfaces  /S,  but  it  was  not  entirely  satisfactory,  duo  partly  to 
a  tendency  to  remain  closed  after  the  clamping  ring  was  un- 
screwed. A  lack  of  spring  in  the  chuck  body  was  the  cause 
of  this;  as  it  was  made  of  machine  steel,  a  great  deal  of 
elasticity  could  not  be  expected.  Another  bad  feature  was  the 
position  of  the  thread  N  which  was  so  situated  that  consider- 
able trouble  was  experienced  in  keeping  it  free  from  chips 
and  dirt.  This  example  is  given  to  illustrate  some  of  the 
faulty  points  in  its  construction,  so  that  "what-not-to-do" 
may  be  clearly  seen.  The  body  of  the  chuck  F  was  made  of 
machine  steel  and  was  pack-hardened  to  obtain  as  much  spring 
temper  as  possible.  This  body  was  screwed  onto  the  spindle 
and  held  in  place  by  the  teat-screw  G,  which  enters  a  slot  H 
in  the  end  of  the  spindle.  Three  pins  E  act  as  longitudinal 
stops  for  the  work. 

The  inside  of  the  chuck  body  is  bored  out  to  fit  the  work. 
It  is  threaded  on  the  outside  at  N  and  tapered  at  M.  Six  saw 
cuts  J  are  equally  spaced  around  the  periphery  to  allow  for 
expansion  and  contraction.  An  operating  collar  L  is  threaded 
and  tapered  to  fit  the  body,  and  six  handles  O  screwed  into 
place  for  operating  purposes.     These  handles  were  afterward 


Fig.   8.     Collet  Chuck  for  Boring  Mill  having  a  Floating  Action 
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removed  by  the  operator  (as  a  precaution  against  being  in- 
jured by  them)  and  a  piece  of  drill  rod  used  in  the  holes  in 
place  of  the  handles.  A  tool  steel  bushing  was  fitted  to  the 
spindle  and  held  in  place  by  screw  Q.  This  bushing  was  re- 
lieved at  It  and  ground  to  a  running  fit  for  the  boring-bar 
pilots  at  P.  Three  holes  K  were  drilled  In  the  body  so  that 
accumulated  chips  and  dirt  could  be  readily  brushed  out. 
This  entire  chuck  exhibits  a  lack  of  forethought  in  Its  de- 
.sign  and  forms  an  example  of  a  poorly  constructed  device. 
As  it  was  designed  by  the  writer,  he  has  no  hesitation  in 
condemning  It  rather  forcibly,  but  would  add  that  it  was 
made  a  number  of  years  ago.  The  recognition  of  its  short- 
comings has  been  of  great  assistance  in  subsequent  designs. 
Contracting'  Pin  Chuck  for  a  Small  Flywheel  Casting 
A  somewhat  expensive  device  is  shown  in  Fig.  5  for  handling 
the  small  casting  A  on  a  horizontal  turret  lathe.  It  will  be 
noted  that  the  arrangement  of  the  chuck  is  such  that  the 
weight  is  kept  well  back  near  the  spindle  bearing,  so  that 
excessive  overhang  is  avoided.  The  body  C  is  made  of  cast 
iron  and  is  screwed  onto  the  spindle  D,  where  it  Is  secured 
by  the  teat-screw  /;,  access  to  which  is  obtained  through  the 
hole  F.  Three  pins  B  serve  as  longitudinal  stops  for  the  work, 
and  these  are  so  placed  that  they  can  bo  very  easily  kept 
free  from  dirt  and  chips.  The  three  jaws  K  are  cylindrical, 
and  are  forced  outward  by  the  coil  springs  L.  The  teat- 
screws  J  enter  slots  in  the  jaws  and  prevent  them  from  turn- 
ing. The  jaws  are  hardened,  ground  and  lapped  cyllndrically, 
after  which  they  are  assembled  in  the  chuck  body  and  ground 
on  the  taper  and  also  at  their  bearing  points  on  the  work. 
The  operating  collar  N  is  &  steel  casting  which  is  ground  to 
a  nice  running  fit  at  H  and  G,  and  threaded  with  a  coarse 
pitch  Acme  thread  (double)  at  O.  It  is  ground  to  a  taper  at 
J  corresponding  to  the  taper  on  the  ends  of  the  jaws.  It  is 
well  to  note  that  the  construction  and  accuracy  of  the  chuck 
would  have  been  materially  improved  by  making  a  tool  steel 
taper  ring  and  inserting  it  at  this  point  in  order  to  minimize 
the  wear  and  provide  for  means  of  adjustment.  The  handles 
P  are  a  rather  dangerous  feature,  but  they  permitted  the 
operator  to  use  both  hands  in  tightening  the  jaws;   this  was 


SECTION   X-Y-2 


Fig.  9.     Arrangement  used  for  holding  Thin  Work  on  the  Boring  MIU 


Fig.    10.     Special  Fixture  tor  holding  a  Number  of  Different  Sizes 
of  Bevel  Gear  Blanks  on  the  Boring  Hill 

of  considerable  advantage,  as  the  power  required  took  about 
all  the  strength  he  had.  A  more  acute  angle  on  the  pins  in 
their  relation  to  the  collar  would  have  been  of  some  as- 
sistance, but  the  thread  diameter  and  frictlonal  surfaces  were 
large,  so  that  ease  of  operation  could  not  be  readily  attained. 
The  bushing  M  acted  as  a  guide  for  the  tools  used  in  generat- 
ing the  tapered  hole.  It  should  be  noted  that  the  threaded 
portion  is  made  somewhat  free  and  the  fitting  done  at  H  and 
G.  These  closely  fitting  surfaces  are  also  of  assistance  in 
keeping  chips  and  dirt  out  of  the  mechanism. 

Spring  Collet  Chuck  for  a  Steel  Forging 
The  work  shown  at  A  in  Fig.  6  is  a  steel  forged  collar 
which  has  been  previously  turned  and  faced  on  one  end.  The 
body  of  the  chuck  B  is  screwed  onto  the  spindle  M  and  is  pre- 
vented from  turning  by  the  teat-screw  P.  A  hardened  and 
ground  steel  ring  0  is  forced  into  the  body  of  the  chuck,  and 
is  tapered  to  coincide  with  the  outside  of  the  spring  collar  t\ 
which  is  prevented  from  turning  by  the  pins  L  that  act  as 
drivers  in  the  elongated  slots  shown.  Six  slots  are  cut  alter- 
nately at  D  and  E  to  permit  uniform  contraction  and  expan- 
sion. It  will  be  noted  that  the  first-mentioned  of  these  slots 
pass  through  the  flange  and  part  of  the  collar  to  a  point  close 
to  the  end,  while  the  alternate  slots  are  cut  from  the  rear  end 
toward  the  front  but  do  not  pass  through  the  flange.  In  pass- 
ing, attention  is  called  to  the  fact  that  a  slight  tie  is  left  at 
both  ends  of  all  the  slots,  this  tie  being  cut  out,  at  the  end 
intended  to  be  cut  through,  with  a  thin  wheel  after  the 
grinding  operation.  If  this  were  not  done  great  diflBculty 
would  be  experienced  In  grinding.  The  operating  collar  H 
is  made  of  cast  iron  and  is  threaded  at  K  with  an  Acme 
thread,  4  per  inch.  A  recess  is  cut  at  the  forward  end  to  re- 
ceive the  flange  of  the  spring  collet.  The  cover  plate  G.  made 
of  steel,  is  screwed  fast  to  the  end  of  the  operating  collar. 
Six  holes  are  provided  around  the  periphery  so  that  a  piece 
of  drill  rod  can  be  used  to  revolve  the  collar,  thus  forcing  the 
collet  in  or  out  and  causing  it  to  contract  or  expand.  The 
cylindrical  bearing  at  N  insures  accuracy.  Three  stop-pins  C 
are  used  to  locate  the  work  in  the  chuck  longitudinally.    One 
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of  the  disadvantages  of  tlils  kind  of  a  cliuck  Is  the  (lllllculty 
of  keeping  It  clcnn  and  free  from  clilpH.  It  niiist  bo  taken 
apart  oecaHlonally  and  washed  In  gasoline  and  l)rn»hed  ont. 
after  whicli  it  ean  be  re-assembled  and  oiled  on  the  wearing 
snrfnces.  A  few  moments  time  is  all  that  is  neeessary, 
however. 

Vertical  Turret  Lathe  and  Borlnkf  Mill  Fixtures 
As  the  class  of  work  whicli  is  usually  handled  on  machines 
of  this  type  is  of  a  heavier  variety,  it  naturally  follows  that 
the  fixtures  re(iulred  are  much  more  massive,  and  also  that 
they  must  possess  ample  driving  means,  on  account  of  the 
heavier  cuts  taken.  As  the  fixtures  lie  flat  on  the  table  of 
the  machine,  the  weiglit  Is  of  no  particular  importance,  but 
rigidity  and  proper  protection  against  chips  must  be  carefully 
considered  in  the  design.  In  addition  to  this  it  is  well  to  re- 
member that  outlets  for  chips  are  also  of  importance,  so  that 
the  latter  can  be  brushed  out.  If  some  provision  is  not  made 
for  this,  it  will  be  necessary  for  the  operator  to  scoop  out  the 
chips  from  time  to  time,  and  this  is  an  unnecessary  waste  of 
time.  Outlets  can  nearly  always  be  provided  so  that  the 
matter  will  not  be  troublesome. 

Special  Jaws  for  a  Largre  Motor  Gear 
The  work  A  shown  in  Fig.  7  is  a  steel  forging  for  an 
electric  motor  gear.  Both  the  first  and  second  settings  of  the 
pieces  were  accomplished  on  a  vertical  turret  lathe;  the 
operations  were  roughing  cuts  to  within  approximately  % 
inch  of  the  finished  sizes.  The  blanks  weighed  something 
over  350  pounds  and  were  rough-finished  all  over  in  these 
two  settings,  about  eighty  pounds  of  metal  being  removed. 
The  blanks  were  composed  of  alloy  steel  containing  a  high 
proportion  of  carbon  and  manganese,  thus  making  them  very 
tough.  The  speeds  used  were  about  twenty  to  twenty-five  feet 
per  minute,  and  the  feed  from  1/16  to  1/8  inch  per  revolution. 
It  will  be  seen  -from  this  that  chuck  jaws  of  the  regular  type 
would  be  put  to  their  utmost  capacity  to  hold  the  work  with- 
out chance  of  slipping.  A  few  of  the  blanks  were  machined 
in  the  regular  type  of  jaw  and  there  was  more  or  less 
slippage  of  the  work  when  the  heavier  cuts  were  being  taken. 
The  method  shown  was  suggested  by  the  writer,  but  was 
not  used  on  account  of  the  few  pieces  to  be  handled  at  the 
time.  The  idea,  however,  is  of  some  value.  The  two  jaws  D 
are  of  the  regular  type  and  are  left  set  to  form  a  sort  of  V- 
block  arrangement  for  locating  the  work.  The  other  two 
jaws  C  are  of  special  design  and  are  operated  independently. 
Each  of  these  jaws  is  fitted  with  a  sub-jaw  H  sliding  in  a 
dovetail  slot  in  the  main  jaw.  This  slot  is  cut  at  an  angle 
of  15  degrees  from  the  tangent  to  the  work,  and  the  jaw  is 
kept  In  its  normal  position  by  means  of  the  flat  spring  J 
which  bears  against  it.  The  screw  E  holds  the  spring  in 
place.  The  jaws  are  all  provided  with  raised  buttons  on 
which  the  work  rests.  It  may  be  readily  seen  that  the 
pressure  of  the  cutting  tools  would  tend  to  move  the  piece  in 
the  direction  indicated  by  the  arrow  at  F,  in  case  any  slip- 
page were  to  occur.  Assume,  then,  that  this  takes  place  dur- 
ing the  progress  of  the  work;  a  wedging  action  would  im- 
mediately begin  at  the  points  where  these  special  jaws  are, 
and  this  would  prevent  further  slipping. 

Large  Spring:  Collet  Chuck  having-  a  Floating-  Action 
The  flywheel  casting  shown  at  A  in  Fig.  8  represents  a 
rather  unusual  condition,  for  the  shoulder  on  the  upper  part 
of  the  hub  is  to  be  machined  concentric  with  the  tapered  hole 
which  has  been  machined  in  a  previous  setting.  The  rim, 
web  and  body  of  the  hub  are  also  to  be  machined  in  the 
second  setting.  A  tool-steel,  hardened  and  ground  plug  E  fits 
the  hole  in  the  table  and  is  a  forced  fit  in  the  base  F  at  D. 
The  upper  part  of  the  stud  is  turned  down  at  C  to  receive  the 
sliding  taper  bushing  B  which  is  of  the  same  taper  on  the 
outside  as  the  hole  in  the  hub.  A  coil  spring  supports  the 
bushing  and  keeps  it  snugly  in  place  in  the  hub.  It  will  be 
noted  that  slight  variations  in  the  hole  do  not  affect  the 
locating,  as  the  sliding  movement  of  the  taper  bushing 
equalizes  them.  The  base  F  is  of  cast  iron  and  is  fastened 
down  by  the  three  bolts  O  in  the  table  T-slots.  The  upper 
portion  J  of  the  base  is  made  of  steel  and  is  held  down  by 
the  three  special  screws  H  which  are   fitted  with  clearance 


enouKli  to  permit  a  slight  radial  mov(,'ment  or  "float"  to  the 
plate,  and  at  the  same  tlnn;  act  as  drivers.  Acme  threads,  4 
per  inch,  are  cut  on  base  ./  to  engagi;  the  operating  collar  R. 
A  thin  steel  taper  ring  is  slott(Ml  In  six  places  A'  and  O  in  the 
same  manner  as  that  shown  in  Fig.  (i,  and  driving  pins  Q  are 
provided  which  engage  the  slots  /'  in  the  ring.  The  operating 
ring  H  is  of  cast  iron,  tapered  at  M  to  fit  the  spring  ring.  It 
is  revolved  by  a  drill  rod  handle  set  into  any  of  the  holes  L 
in  the  periphery.  In  using  the  device,  the  work  is  dropped 
down  on  the  spring  tapered  plug,  which  automatically  adjusts 
itself  to  the  hole  and  allows  the  rim  of  the  flywheel  to  rest  on 
the  flange  of  the  spring  ring.  It  is  then  only  necessary  to 
revolve  tiie  operating  ring,  which  clamps  the  work  securely, 
the  floating  action  taking  care  of  slight  inaccuracies. 

Arrangement  for  Holding  a  Piece  of  Thin  'Work 
The  thin  steel  casting  shown  at  A  in  Fig.  9  was  held  in 
the  first  setting  by  the  thin  flange  L  in  a  set  of  hook-bolt 
jaws.  (See  Maciii.mcry,  July,  1913.)  During  this  setting  the 
large  diameter  was  machined  both  outside  and  inside,  the 
inside  of  the  web  faced,  and  the  hole  through  the  web  bored. 
In  the  second  setting  a  cast-iron  pot  J  is  located  on  the  table 
by  means  of  the  centering  plug  K  which  fits  the  center  hole. 
This  pot  is  used  as  a  support  for  the  work  while  facing  and 
turning,  and  also  locates  the  piece  vertically.  A  set  of  jaws  B 
is  provided  with  hook-bolts  E  which  are  drawn  up  against  the 
work  on  the  inside  by  the  nuts  G.  The  soft  steel  sub-jaws 
are  inserted  in  place  and  fastened  by  the  screws  D.  These 
soft  jaws  are  bored  out  to  the  correct  size  to  fit  the  finished 
work  and  are  brought  up  lightly  against  the  casting  before 
the  hook-bolts  are  tightened.  The  screws  H  enter  shoes  which 
fit  the  T-slots  in  the  table  jaws.  It  will  be  noted  that  the 
soft  jaws  can  be  easily  replaced,  thus  making  the  life  of  the 
main  jaws  almost  unlimited. 

Special  Fixture  for  Holding  Several  Sizes  of  Bevel  Gear  Blanks 
The  work  A  in  Fig.  10  is  one  of  ten  blanks,  ranging  in  size 
from  12  to  20  inches  in  diameter,  and  the  fixture  shown  was 
made  to  handle  all  these  sizes,  by  the  simple  expedient  of 
moving  the  main  jaws  to  an  approximately  correct  position 
and  inserting  a  set  of  soft  jaws  which  are  then  bored  to  the 
exact  size  of  the  outside  of  the  ring.  The  body  C  of  the 
fixture  is  located  centrally  on  the  table  by  the  plug  H  which 
fits  the  fixture  at  J.  The  four  bolts  G  hold  the  casting  down 
on  the  table.  Four  T-slots  are  cut  at  D  and  the  main  jaws 
are  clamped  in  their  proper  positions  by  bolts  E  which  enter 
the  shoes  F  in  these  slots.  Approximate  locations  are  de- 
termined for  the  jaws  by  the  radial  lines  T  scored  on  the 
finished  pads.  Both  the  main  and  sub  jaws  are  of  machine 
steel,  the  former  pack-hardened  and  the  latter  left  soft.  The 
main  jaws  B  are  tongued  on  their  lower  sides  to  fit  the  slots. 
The  soft  jaws  P  are  made  up  in  a  long  strip  and  then  sawed 
up  into  separate  pieces.  They  are  tongued  at  R  to  fit  the 
main  jaws  and  jig-drilled  for  the  screws  Q  which  hold  them 
in  place.  The  hook-bolts  K  are  of  tool  steel,  hardened  and 
drawn  to  a  blue  on  the  hook  end,  to  lessen  the  chance  for 
breakage.  The  body  L  fits  the  hole  in  the  jaw  and  the  coil 
spring  supports  it.  The  stud  M  is  screwed  tightly  into  the 
jaw  and  is  threaded  at  its  upper  end  to  receive  nut  N,  which 
operates  the  hook-bolt.  Attention  is  called  to  the  manner  in 
which  the  hook-bolts  are  backed  up  by  the  jaw,  thus  greatly 
stiffening  the  clamping  arrangement.  The  backing  Is  partially 
cut  away  at  8  to  allow  the  hook-bolt  to  swing  clear  of  the 
work.  This  fixture  was  made  within  the  past  year  and  gave 
excellent  results  at  the  time  of  testing. 
*  *  * 
Some  tests  have  recently  been  carried  out  at  the  works  of 
Alfred  Herbert,  Ltd.,  of  Coventry,  England,  to  ascertain  the 
comparative  efficiency  of  ordinary  and  ball  bearings  for  line- 
shafts.  The  tests  showed  that  5%  horsepower  was  required 
to  turn  over  62  feet  length  of  2i^-inch  shafting,  running  with- 
out belts  in  seven  adjustable  self-oiling  bearings,  with  two 
ring-oilers  to  each  bearing.  In  the  new  factory  of  the  com- 
pany, where  ball  bearings  are  fitted  to  all  the  shafts,  only 
21/2  horsepower  was  required  to  turn  a  shaft  of  the  same 
length.  On  this  shaft  there  were  seven  ball  bearings  placed 
at  10-foot  intervals. 
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Tig.    1.     Flange   Templet    showing   Arrangement   of   Buttons 

LOCATING  HOLES  IN  TEMPLET  PLATES 
BY  THE  BUTTON  METHOD* 

BY  D.   DALTON  f 

The  use  of  buttons  for  locating  holes  in  templet  plates,  or 
bushings  in  drill  jigs,  is  a  very  accurate  method  even  when 
only  a  fair  degree  of  care  is  taken  in  locating  the  buttons; 
and  when  considerable  care  is  taken,  it  is  the  most  accurate 
method  and,  sometimes,  the  only  one  which  can  be  employed. 
The  increasing  use  of  multiple  spindle  drills  in  the  machine 
shop  calls  more  and  more  for  the  application  of  this  method 
when  locating  the  holes  for  the  drill  bushings. 

The  Buttons 

The  buttons  are  shown  in  the  side  view  in  Figs.  1  and  2. 
A  convenient  size  is  from  Vi>  to  '%  inch  outside  diameter, 
and  from  %  to  i/;  inch  inside  diameter.  If  a  No.  10,  24  threads 
per  inch  screw  is  used  this  will  allow  plenty  of  adjustment. 
The  length  should  be  from  %  to  %  inch;  it  is  well  to  have 
the  buttons  a  good  length,  so  that  the  indicator  can  be  used 
conveniently. 

The  buttons  should  be  made  of  tool  steel  and  hardened. 
They  should  be  ground  on  the  outside,  and  both  ends  should 
also  be  ground  off  square.  Care  must  be  taken  to  see  that 
they  are  ground  to  exact  size.  A  14-inch  button  must  be 
0.500  inch  and  not  0.499  or  0.501  inch,  for  these  little  errors 
cause  considerable  inaccuracy  in  the  work.  A  set  of  buttons 
should  be  part  of  a  toolmaker's  kit. 

Method  of  Using  Buttons 
Fig.  1  shows  a  templet  plate  which  formed  part  of  a 
fixture  for  drilling  holes  in  flange  plates.  It  was  necessary 
to  space  the  six  holes  equidistantly,  so  that  the  holes  in  the 
flanges  would  match  up  in  any  position  and  thus  make  the 
flanges  interchangeable.  First  a  plug  was  turned  so  that  it 
fitted  snugly  in  the  li/4-inch  hole  in  the  center  of  the  plate, 
and  projected  above  the  top  about  %  inch.  A  center  was 
located  in  this  plug,  and  from  this  center  a  circle  of  3  inches 
radius  was  drawn;  around  the  circumference  six  divisions 
were    laid    off.      Small    1-inch    diameter    circles    were    then 


•  The  following  articles  on  this  and  kindred  subjects  have  previously 
heen  published  in  MArniNEnY:  "Three-disk  Method  of  Locating  Holes," 
July,  1913;  "Method  of  Accurately  Locating  Drilled  Holes."  May,  1913; 
"A  New  System  for  Tx)cating  Holes  to  ho  lionil  on  tlie  Milling  Machine," 
April,  1912;  "Drill  Jigs,"  January.  1907;  "Drilling  Jig  I'lntis."  Ortot)er, 
1902.     See  also  Machineiiy's   Reference   Hook   No.   3.    "Drill   Jigs." 

t  Address:      112   Cook   St.,    Ithaca.    N.    Y. 
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Fig.    2.     Hinge    Jig   Templet 

drawn  at  each  of  these  points  to  indicate  the  outside  cir- 
cumferences of  the  bushings  to  be  placed  in  the  holes. 
These  circles  act  as  a  guide  when  placing  the  buttons  Jn 
position;  they  can  be  located  much  more  quickly  in  this  way. 

The  centers  of  the  holes  were  next  carefully  prick-punched, 
and  holes  drilled  and  tapped  for  No.  10,  24  threads  per  inch 
machine  screws.  It  is  well  to  do  this  work  carefully,  so  that 
the  tapped  holes  are  as  near  as  possible  in  the  exact  center, 
as  this  will  facilitate  the  starting  of  the  boring  of  the  holes 
for  the  bushings.  Having  now  the  six  tapped  holes  around 
the  circle,  place  a  button  at  each  point  with  a  small  washer 
on  top,  and  fasten  it  approximately  in  the  correct  position; 
then  tighten  the  screw  suflSciently  to  hold  the  button  firmly, 
but  so  as  to  allow  it,  at  the  same  time,  to  be  moved  by  tap- 
ping lightly.  The  radius  of  the  circle  being  3  inches,  that 
of  the  plug  %  inch,  and  that  of  each  button  5/16  inch,  we 
find  that  the  distance  from  the  outside  of  the  center  plug  to 
the  outside  of  any  button  must  be  3  15/16  inches.  Also, 
.since  there  are  six  buttons  around  the  circle,  the  distance 
from  center  to  center  is  equal  to  the  radius,  and  the  dis- 
tance between  the  outside  of  any  two  buttons  will  be  3% 
inches. 

We  now  have  the  distance  each  button  should  be  from  the 
center,  and  also  the  distance  they  should  be  apart.  Then, 
by  the  use  of  micrometers,  and  by  tapping  the  buttons 
gently  all  these  distances  can  be  correctly  fixed.  As  each 
button  is  brought  near  to  its  correct  position,  it  should  be 
tightened  down  a  little,  so  that  it  will  finally  be  snugly 
located. 

The  work  is  next  strapped  on  the  faceplate  of  the  lathe, 
and  one  of  the  buttons  made  to  run  true;  this  should  be 
done  accurately  by  means  of  an  indicator.  When  the  button 
is  made  to  run  true,  the  No.  10  machine  screw  may  be 
loosened  and  the  button  removed.  It  will  be  found  that  In 
nearly  all  cases  the  small  tapped  hole  will  not  be  running 
true,  and  if  a  drill  is  used  right  away  it  will  probably  break 
off.  A  lathe  tool  can  be  used  to  cut  away  the  front  of  the 
hole  and  so  give  a  true  start  to  the  drill.  This  process  is 
repeated  for  each  button,  and  if  care  is  exercised,  the  holes 
will  be  accurately  located. 

Fig.  2  shows  a  method  of  locating  a  button  from  the  side 
of  a  plate.  It  will  readily  be  seen  from  the  illustration  that 
the  buttons  B,  C,  D  and  E  could  not  have  been  located  with 
certainty   from   the  center  alone,   for  while  they  could   have 


Hinge  Jig  Templet   shown   in  Fig. 
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been  localod  tho  corroct  dlslnnco  from  Uw  coiilor.  they 
probably  would  not  havo  had  their  correct  position  with  re- 
spect to  tho  llxtiiro  as  a  whole.  It  was  newssary,  tlicrclorc, 
to  work  from  tho  si(l<>  and  the  center. 

The  width  of  the  plate  was  carefully  measured  and  found 
to  be  5  Inches;  then,  since  the  center  to  center  distance  of 
U  and  C  was  2^,  inches,  that  left  I'/i  inch  from  tho  center 
of  B,  C,  D  and  E  to  tho  outside  of  tlie  plate.  A  Vt-lnch  parallel 
was  clamped  against  the  side  as  shown  in  tho  illustration, 
and   then    the   distance   from    the   outside   of   each    button    to 

the    outside    of    the 

parallel,  1 13/16  incli, 
wa.*!  used  in  con- 
junction with  the 
distance  L.  Distance 
L  was  obtained  by 
first  solving  for  M 
by  the  use  of  the 
right-angle  triangle, 
as  follows: 
M-  =  1.25=  +  1.625=  or 
M  ==  V  1.25=  -f  1.625= 
=  V  T024. 

Therefore,  M  = 
2.050  inches,  and  L 
=  2.050  +  0.625  =- 
2.675    inches. 

In  this  case  the 
center  button  was 
first  located  correct- 
ly from  the  sides  and 
end,  screwed  down 
tightly,  and  not 
moved  while  the 
otlier  buttons  were 
being  located. 
*     *     * 

Steel  passenger 
cars  are  built  with 
double  walls  and  in- 
sulation between. 
The  insulation  dead- 
ens the  sound  and 
acts  as  a  non-con- 
ductor of  heat,  thus 
m  a  If  i  n  g  the  cars 
warmer  in  winter 
and  cooler  in  sum- 
mer than  they  would 
be  without  it.  The 
application  of  the 
Insulating  material 
was  formerly  accom- 
plished by  attach- 
ing it  to  galvanized 
sheet  steel  strips 
with  nails  clinched. 
The  strips  were  at- 
tached to  the  fram- 
ing by  stove  bolts. 
The  drilling  of  holes 
and  placing  of  the 
bolts  and  strips  was 
a  slow,  tedious  and 
costly  job.  The 
method  has  been  displaced  by  a  much  simpler,  cheaper  and 
neater  one  that  depends  on  the  electric  welding  process.  The 
car  is  placed  in  a  circuit  of  220  volts,  the  circuit  being  com- 
pleted when  the  workman  applies  the  head  of  a  special  nail  to 
the  steel  side  of  the  car.  The  nail  is  held  in  a  pair  of  pliers 
provided  with  insulated  handles  and  connected  to  the  electric 
cable.  The  speed  with  which  the  nails  can  be  welded  to  the 
car  is  very  great  and  the  cost  of  fixing  the  insulation  in  this 
way  is  reduced  to  about  ten  per  cent  of  the  old  method.  The 
insulation  is  applied  by  pressing  it  against  the  nails  which 
penetrate  it,  and  they  are  then  clinched  to  hold  it  in  place. 


Fig.  2. 


HARDENING   BOLTS   BY  THE   TON 

Tlio  bi!St  grade  of  carriage  and  machine  bolts  is  made  from 
a  low  carbon  steel  about  0.15  per  cent  carbon,  low  in  sulphur 
and  phospliorus.  This  steel,  while  it  will  not  harden  by  heat- 
ing and  dipping  in  water,  is  made  much  tougher  and  Its 
elastic  limit  considerably  increased  by  the  proper  heat-treat- 
i.ient.  In  order  to  secure  a  uniform  heat-treatment  and  to 
turn  out  large  quantities  of  machino  and  carriage  bolts,  the 
National  Screw  &  Tack  Co.,  Cleveland,  Ohio,  has  installed  a 

very  interesting 
hardening  equip- 
ment that  is  used 
for  this  purpose. 
Fig.  1  shows  two  of 
the  furnaces  used 
and  gives  a  general 
idea  of  the  method 
of  handling  the 
l)i>lts  when  harden- 
ing, dipping  and 
washing.  The  bolts, 
liefore  being  con- 
veyed to  the  heat- 
treatment  depart- 
ment, are  sorted  and 
all  those  of  similar 
sizes  and  styles  are 
placed  in  boxes,  each 
box  holding  about 
75  pounds.  They 
are  then  conveyed  to 
the  heat-treatment 
department,  piled  up 
beside  the  entrance 
to  the  furnace,  as  il- 
lustrated in  Fig.  2, 
and  gradually  fed 
through  the  furnace, 
which  is  of  the  drum 
type  and  kept  in  con- 
tinuous rotation.  The 
inside  of  this  tubu- 
lar furnace,  which 
is  from  10  to  12  feet 
long  by  314  to  4  feet 
in  diameter,  is  lined 
with  firebrick  ar- 
ranged in  such  a 
manner  that  a  con- 
veyor  screw  is 
formed  by  the  con- 
volutions of  the  fire- 
brick. This  drum 
is  rotated  by  two 
friction  rolls  on  one 
side,  and  rests  on 
two  rolls  on  the 
other  side.  The  two 
friction  rolls  on  the 
right-hand  side  of 
the  furnace  are 
driven  by  a  shaft 
which,  in  turn,  is 
driven  through  gear- 


1.     Two    Rotary    Hardenmf    Furnaces    for    heat-treating    Carriage    and    Stove   Bolts 


The  Feeding  End  of  the  Rotary  Furnace,  showing  Conveyor    Method  of  carrying  Bolts 
from   Boxes  to  Screw  in  Furnace    Drum 


ing  from  the  overhead  works.    The  drum  is  rotated  at  a  speed 
of  one  revolution  in  fifty  seconds. 

The  inside  of  the  furnace  is  kept  at  a  uniform  tempera- 
ture of  about  1400  degrees  F.,  by  a  burner  which  burns 
natural  gas.  The  bolts  are  started  through  the  furnace  in  the 
manner  shown  in  the  illustration  Fig.  2.  The  operator  dumps 
the  bolts  into  the  hopper  A,  through  which  a  conveyor  B  is 
continually  passing  that  is  rotated  through  belting  and  gear- 
ing from  the  overhead  works.  This  conveyor  passes  down 
the  other  side  and  deposits  the  bolts  in  a  chute,  through 
which   they  pass  into  the  screw  or  conveyor  in  the  furnace. 
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Tliis  screw  gradually  carries  tliciu  toward  the  other  end  and 
in  passing  they  are  lieated  to  a  temperature  of  about  1400 
degrees  F.  It  requires  eight  minutes  for  them  to  pass  through 
the  inside  of  the  furnace.  The  smaller  the  bolts,  the  greater 
the  number  that  can  pass  through  at  one  time.  On  carriage 
bolts,  %  inch  diameter  by  3  inches  long,  about  1180  pounds 
are  hardened  per  hour.  The  furnace,  of  course,  is  kept 
working  continually  for  twenty-four  hours  per  day,  as  it 
would  require  a  considerable  time  to  get  it  up  to  the  proper 
temperature  after  it  had  once  cooled  down. 

As  the  bolts  gradually  work  to  the  emptying  end  of  the 
furnace,  they  drop  out  into  a  bath  of  water  which  is  heated  to 
a  temperature  of  almost  212  degrees  F.,  that  is,  it  is  kept 
boiling.    This  cools  the  bolts  off  slowly,  does  not  harden  them. 


Fig,   3.     Conveyor  used  in  taking   Boxes   from   Hardening   Room 
to    Packing    and    Shipping    Departments 

but  just  toughens  them.  The  conveyor  works  through  this 
bath,  carries  the  bolts  up  again  as  illustrated  in  Fig.  1,  and 
deposits  them  in  a  steel  pan  A.  When  this  is  almost  filled, 
the  operator  removes  it  and  drops  it  in  the  bath  B.  which  is 
composed  of  soda  and  oil  mixed  with  water.  The  bath  is 
also  steam  heated  and  is  used  to  give  a  good  finish  to  the 
bolts  after  hardening;  that  is,  it  brightens  the  bolts  and  gives 
them  a  dark  glossy  coating.  This  soda  and  oil  bath  also 
makes  the  bolts  rust-proof  and  gives  them  a  very  good  looking 
finish. 

After  the  bolts  have  been  dipped  in  the  bath  as  previously 
mentioned,  the  steel  pan  is  removed,  the  bolts  deposited  from 
it  into  a  wooden  box  and  the  box  then  placed  on  the  esculator 
shown  in  Fig.  3.  This,  as  can  be  seen,  is  arranged  to  take 
a  box  of  the  desired  width,  which  it  carries  up  to  the  next 
floor,  and  as  each  box  passes  the  point  A  it  operates  the 
counter  so  that  every  box  passing  from  the  hardening  depart- 
ment to  the  packing  department  is  kept  track  of.  This 
method  of  handling  bolts  reduces  the  manufacturing  cost 
to  a  minimum,  and  what  is  more,  a  uniform  heating  and 
hardening  effect  is  secured  at  almost  no  cost.  On  a  bolt  that 
is  %  inch  in  diameter  by  3  inches  long,  a  production  of 
28,320  pounds,  or  almost  13  tons,  is  secured  in  twenty-four 
hours.  D.  T.  H. 


MANGANESE  STEEL  CASTINGS 

Considerable  secrecy  has  surrounded  the  making  of 
manganese  steel  castings.  Only  a  few  concerns  have  been 
engaged  in  this  industry  and  they  have  guarded  the  methods 
used  with  great  care.  In  an  article  in  the  April  number  of 
Foundry,  F.  R.  Zerhansen  gives  some  information  relat- 
ing to  the  composition  of  manganese  steel  and  the  methods 
used  in  its  production. 

In  making  manganese  steel  castings,  the  metal  Is  refined  in 
a  bessemer  converter  from  which  It  is  poured  into  a  ladle  in 
which  the  proper  quantity  of  ferro-manganese  has  been  previ- 
ously placed.  Either  a  standard  bessemer  or  a  tropenas  or 
other  modified  type  of  converter  may  be  used.  The  molding 
equipment  is  similar  to  that  necessary  for  the  production  of 
unalloyed  converter  steel  castings,  and  similar  raw  ma- 
terials, including  low  phosphorus  pig  iron  and  selected  steel 
scrap,  are  used.  From  a  metallurgical  standpoint  there  is 
nothing  to  prevent  the  successful  production  of  manganese 
steel  in  open-hearth  furnaces,  and  it  is  possible  that  there 
may  be  some  developments  in  the  future  along  this  line, 
although  at  present  the  converter  process  is  strictly 
adhered  to. 

The  alloying  material  added  is  commercial,  80  per  cent 
ferro-manganese,  which  is  melted  in  crucibles  in  oil-burning 
furnaces.  The  quantity  of  manganese  required  varies  some- 
what with  the  nature  of  the  castings,  but  12.5  per  cent  is  a 
good  average  figure.  To  produce  castings  that  will  show  this 
amount  of  manganese  upon  analysis,  it  is  necessary  to  add 
about  312  pounds  of  80  per  cent  ferro-manganese  to  each  net 
ton  of  steel.  This  is  done,  as  previously  stated,  by  placing 
the  melted  alloy  in  a  hot  ladle  before  the  steel  is  poured  from 
the  converter.  After  the  steel  has  been  added  to  the  alloy, 
the  ladle  is  allowed  to  stand  for  a  few  minutes  to  permit  the 
ferro-manganese  to  remove  the  oxygen  and  other  gases  and 
impurities  from  the  metal,  leaving  it  homogeneous  and  dense. 
The  excessive  accumulation  of  slag  is  then  removed  by 
skimming. 

The  shrinkage  of  the  metal  is  unusually  great,  but  other- 
wise the  principles  of  ordinary  steel  foundry  practice  apply 
in  making  the  patterns  for  manganese  steel  castings.  The 
shrinkage  amounts  to  5/16  inch  per  foot.  Ordinary  steel 
shrinks  only  about  3/16  inch.  Patterns,  therefore,  must  be 
specially  made  for  this  material,  as  otherwise  the  castings 
will  be  under  size.  Abrupt  changes  in  section  are  more  ob- 
jectionable with  this  steel  than  with  other  kinds.  The  molds 
must  be  made  from  sand  containing  a  high  percentage  of 
silica,  and  are  usually  oven-dried,  although  in  some  cases 
skin-drying  is  sufficient. 

Manganese  steel  castings  are  generally  allowed  to  cool  in 
the  mold  and  are  then  annealed  from  three  to  twenty-six 
hours  at  temperatures  ranging  from  1800  to  2000  degrees  F. 
At  the  conclusion  of  this  process,  they  are  removed  red-hot 
from  the  annealing  oven  and  are  quenched  suddenly  in  cold 
water.  Some  castings,  however,  need  a  preliminary  treat- 
ment to  remove  cooling  strains,  and  in  this  case  they  are 
taken  from  the  sand  while  still  hot  and  slowly  cooled  in  an 
oven,  after  which  they  are  reheated  for  annealing  and  quench- 
ing as  described. 

Unannealed  manganese  steel  castings  are  exceptionally 
brittle  and  almost  glass  hard.  After  the  heat-treatment,  they 
are  tough  and  ductile  with  a  tensile  strength  of  about  90.000 
pounds  and  an  elastic  limit  of  about  60,000  pounds  per  square 
inch.  The  ductility  of  the  metal  is  indicated  by  the  elonga- 
tion and  reduction  of  area,  frequently  amounting  to  about 
28  and  29  per  cent,  respectively.  It  Is  po.ssible  to  satisfac- 
torily anneal  manganese  steel  castings  having  a  thickness  up 
to  about  5V<  inches.  After  the  castings  are  annealed,  they  are 
cleaned  and  finished  on  grinders.  Castings  which  must  be 
accurately  finished  to  given  dimensions  cannot  be  machined 
by  ordinary  methods  on  account  of  their  toughness,  but  must 
be  ground  to  size. 


Trials  have  been  made  in  Germany  to  ascertain  the  possi- 
bility of  using  the  oxy-acetylene  torch  for  removing  the  scale 
in  boilers.  These  are  reported  to  have  been  successful.  The 
deposit  is  Immediately  removed  without  Injury  to  the  plate. 


A  boiler  inspector  in  the  middle  west  writes:  "Farm  hands 
would  be  more  numerous  here  if  this  state  had  an  engineer's 
license  law,  it  occurs  to  me." 
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ON  SETTING  UP  MACHINE   TOOLS 

Probably  the  builders  of  machine  tools  in  general  receive 
more  complaints  that  are  due  to  the  fault  of  the  purchasers 
than  other  machinery  builders.  The  reason  is  that  lathes, 
planers,  boring  mills  and  other  machines  of  precision  must 
be  set  level  on  even  foundations  in  order  to  produce  accurate 
work.  A  slight  twist  in  a  lathe  bed  will  prevent  it  turning 
or  boring  straight.  The  user  must  set  his  machine  up 
properly  in  order  to  obtain  satisfaction.  Not  many  machine 
tool  builders,  however,  have  as  exasperating  an  experience 
as  one  whose  machine  was  set  on  a  foundation  covered  with 
rust  cement. 

Rust  cement  composed  of  iron  borings  and  sal-ammoniac 
was  much  used  in  the  early  days  of  engineering  in  the  con- 
struction and  erection  of  machinery.  A  foundation  covered 
with  this  cement  might  have  been  good  when  machines  were 
small  and  not  over-accurate,  but  today  it  is  a  different  matter. 
This  machine  tool  builder  had  furnished  a  boring  mill  to  a 
customer  who  was  very  particular  as  to  the  accuracy  of  the 
work  produced.  The  machine  was  shipped  and  set  up,  and 
after  it  had  been  in  use  a  few  days  an  urgent  letter  of  com- 
plaint was  received,  stating  that  it  was  boring  a  taper  hole 
and  requesting  that  a  man  be  sent  to  correct  the  fault. 

The  superintendent  went  to  the  plant  and  looked  the  ma- 
chine over,  including  the  foundation.  When  he  saw  that 
the  purchaser  had  set  the  mill  on  rust  cement  he  immediately 
suspected  that  the  cause  of  the  trouble  was  the  slow  ex- 
pansion of  the  cement  due  to  the  rusting  process,  but 
could  not  convince  the  purchaser  that  this  could  be  the 
cause.  The  table  was  lifted  and  the  track  scraped  a  little, 
the  wedges  under  the  machine  readjusted,  when  the  machine 
bored  a  perfect  hole.  In  a  week  another  complaint  was 
received  and  again  the  superintendent  went  and  corrected 
the  fault.  He  again  told  the  purchaser  that  the  cause  was 
the  lifting  action  of  the  cement  but  was  not  believed.  A 
third  time  was  this  episode  repeated  and  then  the  purchaser 
was  induced  to  remove  the  rust  cement  and  float  in  a  grout 
of  hydraulic  cement.  This  stopped  the  trouble  as  the  super- 
intendent had  predicted. 

It  hardly  seems  necessary  to  say  that  any  medium  under- 
neath a  machine  likely  to  change  is  undesirable.  Ordinary 
cement  is  cheap,  easily  obtained  and  can  be  depended  on  to 
maintain  its  integrity  under  normal  shop  conditions. 


EFFICIENT   JIG   DESIGN 

A  walk  through  many  American  manufacturing  plants 
will  dcnioiistrato  to  one  familiar  with  the  hv.nt  machine 
.shop  methods  that  there  is  still  much  to  bo  done  In  cutting 
out  useless  and  time-wasting  movements.  The  superintendent 
who  has  to  provide  equipment  for  producing  a  comparatively 
.small  number  of  parts  Is  likely  to  order  jigs  and  (Ixtures 
made  as  simply  as  possible.  This  usually  means  primitive 
damping  devices — nuts  and  bolts,  for  example.  Often  these 
clamps  are  inconveniently  placed  and  the  operator  loses  time 
in  making  many  unnecessary  movements. 

Now  it  does  not  retiuire  a  highly  trained  efficiency  expert 
to  avoid  such  mistakes.  Applied  coraiiion  sense  is  the  secret 
of  good  engineering,  whether  it  be  tlie  building  of  a  jig  or 
a  great  bridge.  Both  the  jig  and  th<'  bridge  are  but  means 
to  secure  an  end.  A  toolmaker  can  generally  make  a  simple 
fixture  convenient  to  use  as  easily  and  quickly  as  an  un- 
handy trap.  The  first  is  efficient,  the  second  may  be  a  time- 
waster  to  such  a  degree  as  to  be  a  costly  device  before  worn 
out  or  superseded. 

In  general,  a  jig  should  be  self-contained,  requiring  no  de- 
tached parts  or  wrenches  for  operation.  If,  in  addition  to  a 
wrench,  a  hammer  must  be  used  to  set  up  the  clamp  firmly, 
it  is  a  poor  device. 

>K      *     * 

BALANCED   DRILL   CHUCKS 

A  manufacturer  of  a  very  good  sensitive  drilling  machine 
running  at  the  usual  range  of  speeds  had  been  using  a  stand- 
ard line  of  drill  chucks  for  a  good  many  years  with  satis- 
faction. Recently  he  developed  a  high-speed  drilling  machine 
operating  at  several  thousand  revolutions  per  minute.  His 
concern  prided  itself  on  the  good  work  it  did  in  aligning 
its  spindle  bearings  and  every  spindle  was  tested  for  align- 
ment before  leaving  the  factory.  When  the  new  type  of  ma- 
chine was  first  operated,  he  applied  chucks  of  the  usual  type, 
but  found  that  under  the  high  speed  the  spindles  ran  out  con- 
siderably. With  the  drill  chucks  removed,  the  spindles  ran 
perfectly  true  again,  showing  that  the  trouble  lay  in  the  drill 
chucks  themselves.  Out  of  a  lot  of  fifty  chucks,  only  three 
were  found  to  run  in  balance  at  high  speed.  In  a  word,  the 
chucks  that  ran  satisfactorily  at  1000  R.  P.  M.  ran  out  badly 
at  speeds  of  from  5000  to  10,000  R.  P.  M. 

The  chuck  manufacturer  when  called  in  to  examine  the 
machine  learned  a  new  lesson  in  chuck  requirements,  and  on 
the  next  lot  of  chucks  special  care  was  taken  that  the  indi- 
vidual parts  were  balanced,  the  result  being  that  no  more 
trouble  has  developed  from  this  source.  The  balancing  of 
chucks  for  use  on  high-speed  machines  is  highly  important, 
though  a  point  usually  overlooked  by  machine  builder  and 
chuck  maker  alike. 

•     *     * 

AFTER  THE  MACHINE  HAS  BEEN  SHIPPED 

Not  many  hundred  miles  from  New  York  City  there  is  a 
manufacturing  concern  making  a  special  machine  which  per- 
forms but  one  very  simple  operation — so  simple  that  in  the 
minds  of  the  builders  there  could  be  no  cause  for  complaint 
about  its  performance.  In  fact,  they  had  been  building  the 
machine   for  years  without  receiving  serious   criticism. 

Recently,  a  friend  of  the  manager  of  this  company,  whose 
work  takes  him  into  many  shops  where  the  machine  is  in  use, 
pointed  out  that  whenever  he  saw  one  of  these  machines  he 
noticed  invariably  that  one  of  its  bearings  was  kept  covered 
with  a  heavy  piece  of  paper  tied  on  with  a  string.  In  every 
case  this  piece  of  paper  was  oil-soaked,  so  the  visitor  rightly 
concluded  that  the  paper  was  to  stop  the  spattering  of  oil 
from  this  bearing.  The  factory  manager  saw  the  point  im- 
mediately, and  the  result  will  be  a  change  in  the  design  of 
this  part  of  the  machine. 

The  moral  to  this  little  incident  is  that  no  matter  how 
simple  a  machine  or  specialty  may  be  it  is  to  a  manufacturer's 
interest  to  follow  his  machines  to  the  place  where  they  are 
operating.  An  occasional  trip  around  the  trade  to  see  how 
his  product  is  working  out  will  benefit  him,  his  machine  and 
the  general  users  of  his  product. 
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HOMEMADE    SCIENTIFIC    MANAGEMENT 

When  '■(•(liciciKy  engineers"  are  employed  to  introduce! 
methods  of  scientific  management  in  a  factory,  their  worlt 
is  usually  hampered  by  opposition  from  the  employes.  It  Is 
only  natural  for  foremen  and  mechanics  who  have  spent  a 
number  of  years  in  acquiring  a  knowledge  of  the  methods 
used  in  their  work  to  feel  that  they  are  more  familiar  with 
the  practical  details  than  the  so-called  "efficiency  experts" 
who  are  called  in  to  improve  them.  The  result  often  is  that 
the  men  in  the  shop  give  little  or  no  assistance  to  the  ef- 
ficiency engineers;  but  are  rather  inclined  to  throw  obstacles 
in  their  way.  This  means  that  the  engineers  must  spend  a 
considerable  amount  of  tlieir  own  time  and  their  client's 
money  in  cultivating  the  good  will  of  the  factory  staff  be- 
fore they  are  able  to  get  down  to  actual  work. 

Scientific  management  has  boon  aptly  defined  as  "the  ap- 
plication of  common  sense  in  manufacturing  methods  with 
the  view  of  increasing  efficiency."  The  name  sounds  formid- 
able, but  the  methods  are  often  very  simple.  In  most  cases, 
efficiency  engineers  are  called  in  to  increase  production  rather 
than  to  improve  the  quality  of  the  work;  and  their  services 
are  needed  because  the  factory  staff  has  devised  carefully 
thought  out  ways  and  means  for  producing  work  of  the  re- 
quired perfection,  but  has  depended  largely  upon  physical 
effort  to  keep  the  rate  of  production  up  to  a  satisfactory 
standard.  The  importance  of  eliminating  lost  motion  and 
useless  effort  in  turning  out  the  maximum  amount  of  product 
for  a  standard  day's  work  has  not  been  appreciated.  This  is 
what  the  efficiency  engineer  strives  to  do. 

In  efficiency  engineering,  as  in  other  fields,  experience  is 
of  value;  but  while  the  efficiency  engineer  may  produce  satis- 
factory results  with  his  knowledge  of  general  conditions,  he 
is  likely  to  fail  through  lack  of  specific  information  concern- 
ing the  industry  in  which  he  is  temporarily  engaged.  This 
lack  of  specific  information  often  leads  the  efficiency  en- 
gineer to  recommend  methods  which  he  has  applied  success- 
fully in  one  line  of  work,  but  which  may  prove  a  complete 
failure  in  another  line  because  they  conflict  with  existing 
conditions  which  have  been  overlooked.  Men  who  have  spent 
years  in  learning  the  details  of  one  particular  kind  of  work 
are  naturally  familiar  with  the  practical  conditions  govern- 
ing its  production,  and  if  such  men  could  be  taught  to  under- 
take the  development  of  plans  for  increasing  eflSciency,  there 
would  be  little  danger  of  failure  on  account  of  their  methods 
being  unsuitable  for  the  purpose  for  which  they  were  intended. 

One  of  the  greatest  drawbacks  in  the  departmental  method 
of  factory  administration  is  that  it  is  responsible  for  killing 
ambition  among  the  employes  in  a  shop.  Men  are  hired  to  run 
a  drill  press,  milling  machine  or  other  tool  and  are  kept 
on  such  work  continuously,  with  the  result  that  they  lose 
interest  and  fail  to  develop  the  initiative  which  will  fit  them 
for  more  advanced  positions.  Any  plan  that  can  be  adopted 
to  remedy  this  difficulty  directly  benefits  both  the  employer 
and  the  employe,  and  it  appears  that  "homemade"  methods 
of  scientific  management  could  be  developed  in  this  connec- 
tion to  very  good  advantage. 

Some  men  in  a  shop  have  good  ideas  in  regard  to  methods 
of  reducing  production  costs,  but  diffidence  prevents  them 
from  placing  such  ideas  before  the  management.  Other  men 
are  capable  of  developing  valuable  ideas,  but  lack  incentive. 
Both  of  these  classes  could  be  reached  by  using  a  suggestion 
box  in  connection  with  some  effective  method  of  reward.  In 
the  case  of  shops  working  on  a  bonus  system,  the  interests 
of  employer  and  employe  are  both  benefited  by  any  method 
which  increases  efficiency,  so  that  in  such  shops  the  neces- 
sary incentive  already  exists.  In  other  cases,  the  reward 
might  take  the  form  of  casli  prizes  for  ideas  of  sufficient 
merit  to  be  used  in  the  factory,  or— better  still — a  record 
of  useful  ideas  submitted  by  each  man  might  be  preserved  In 
the  oflSce  and  this  record  made  the  basis  of  promotion.  The 
application  of  this  system  would  be  the  direct  means  of 
counteracting  the  effect  of  the  departmental  method  of  manu- 
facture in  killing  ambition  among  the  men  in  the  shop. 
•     *     * 

The  most  effective  safety  appliance  yet  discovered  Is  a 
careful  man. 


EXPORT  AND  IMPORT  TRADE' 


Having  been  engaged  in  the  export  and  import  business 
both  here  and  abroad  for  the  last  twelve  years,  I  am  almost 
daily  confronted  with  questions  from  American  nianu 
tacturers  concerning  the  possibilities  of  exporting  American 
manufactured  goods  to  foreign  countries  in  all  parts  of  the 
world.  With  the  present  changes  in  tariff  and  tin-  new 
democratic  administration,  this  question  of  "export"  has 
become  more  prominent  than  heretofore,  and  has  attracted 
oven  the  attention  of  the  general  public.  A  few  remarks 
dealing  with  the  fundamental  principles  of  exporting  are 
therefore  quite  timely. 

It  is  a  striking  fact  that  whenever  an  American  business 
man  mentions  export  to  foreign  countries  a  considerable 
change  takes  place  in  his  general  attitude.  No  matter 
how  confident  and  self  reliant  he  may  be  about  his  business 
ability  at  home,  his  splendid  system  and  organization, 
his  up-to-date  manufacturing  methods,  his  efficiency,  etc., 
his  confidence  in  himself  and  the  whole  American  nation 
seems  to  fail  when  it  comes  to  the  question  of  export.  "Well," 
said  one  prominent  American  to  me  a  few  days  ago,  "look  at 
the  Germans;  they  are  better  busine.ss  men  than  we,  tlicy 
are  doing  an  export  trade  of  manufactured  goods  to  every 
little  corner  of  the  world.  Why  it  is  preposterous  to  think 
that  even  in  countries  like  the  Philippines,  Cuba  and  the 
South  American  Republics,  we  depend  on  the  German  export 
houses  to  handle  our  own  goods."  Some  blame  it  on  the 
government;  others  attribute  it  to  the  fact  that  the  young 
American  has  no  liking  for  absorbing  foreign  languages. 

Neither  is  the  true  cause.  I  venture  to  state  at  the  out- 
sot  that  the  average  business  man  in  America  is  at  least 
equally,  if  not  more  progressive  in  all  branches  of  business 
than  his  German  or  English  cousin.  The  reason  that  his  ex- 
port trade  is  not  developed  in  the  same  high  degree  is  duo  to 
quite  natural  circumstances;  in  fact,  it  is  due  to  an  almost 
insurmountable  natural  law,  as  1  will  try  to  explain  in  the 
following. 

I  will  begin  with  an  explanation  of  the  meaning  of  the 
word  "export."  Usually,  for  the  manufacturer  who  has  done 
no  export  business  at  all,  or  only. a  little  occasionally,  the 
word  export  has  quite  a  charm.  He  pictures  in  his  mind  an 
order  mailed  to  him  from  a  foreign  country  with  a  strange 
looking  envelope,  stamp  and  order  sheet.  When  he  has  that 
order,  all  that  is  left  to  do  is  box  up  the  goods,  follow  shipping 
instructions  on  the  order  sheet,  and  collect  money  in  New 
York  by  means  of  draft  attached  to  bill  of  lading.  No  trouble 
at  all,  not  even  as  much  as  is  sometimes  experienced  at  home 
when  furnishing  machines  to  a  neighbor,  where  the  superin- 
tendent is  "the  best  mechanic  in  the  country."  Unquestion- 
ably, it  is  a  desirable  business  with  no  expense  attached,  to 
speak  of;  and  as  a  general  rule,  I  must  admit  that  the 
American  manufacturer  is  very  exacting  about  carrying  out 
instructions  properly,  and  boxing  and  carefully  Inspecting  the 
goods  he  sends  out  into  foreign  countries.  He  is  proud  to  do 
an  export  business.  But  the  word  "export"  has  an  incom- 
plete meaning;  in  fact,  it  signifies  only  half  or  third  of  the 
entire  transaction.  The  other  half  is  the  word  "import" 
That  is  to  say.  the  foreign  country  to  which  the  machine  is 
shipped  is  importing  it.  Therefore  the  whole  word  should 
be  "export-import."  But  this  import  part  of  the  transaction 
rarely  receives  any  consideration  whatever;  usually  the 
manufacturer  does  not  even  know  the  name  of  the  Importer 
on  the  other  side  of  the  ocean,  and  is  not  interested  in  his 
general  welfare  after  the  goods  are  shipped  and  paid  for. 
Here  is  one  point  at  which  the  American  business  man  can 
develop  more  action.  If  the  prospects  for  selling  many  ma- 
chines are  not  sufl^ciently  large  to  warrant  the  expense  of  a 
personal  visit,  write  your  Importer  from  time  to  time,  calling 
attention  to  improvements  made  in  construction;  write  him 
about  the  talking  points  of  the  machine;  give  him  examples 
of  production  and  examples  of  application  to  new  lines  of 
business.     In  short,  teach  him  by  mall  how  to  handle  your 


•  For    additional     Information     on     exp"'''     trado     and     alllod     »nlij'"-t».     aee 
TackinR   .Machine   Tools   for   Export"    imbllshiKl    In    Machinrrt    for   Foliniary. 
loot),   and   •'Packing  Machinery  for  Export,"  July.   1900. 
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lino   of   KoodM   the   waiiif   as  you    wduld    iiisinicl    one   ol    your 
aKi'iits  or  tnivollnK  .sah-snitMi  at  lioiinv 

III  case  your  liiu>  of  koocIs  has  Kood  selling  possiliiliili-s  in 
forclKii  i-ountrli's  on  account  of  patent  protection  or  superior 
features  of  either  (|uality  or  lower  price,  a  personal  visit  to 
your  importer  from  time  to  time  is  by  all  means  desirable. 
Do  not  liesitate  to  go  because  you  cannot  speak  a  foreign 
lauKuaKe.  Your  Importer  will  speak  English.  It  Is  part  of 
his  vocation  to  speak  a  few  foreign  languages,  the  same  as 
you  must  know  something  about  a  planer  even  though  you 
build  a  lathe.  When  there,  convince  yourself  that  your  im- 
porter is  the  right  representative  for  you;  that  he  has  the 
facilities  to  cover  the  country  and  the  means  to  finance  his 
deals.  Importers  have  to  give  credit  to  their  customers,  and 
if  your  man  is  limited  in  capital,  he  will  be  limited  in  ac- 
cepting orders. 

After  being  fully  convinced  about  these  matters,  do  not 
leave  your  importer  until  you  have  injected  into  him  and 
his  salesman  an  enthusiasm  about  your  machine,  the  same 
as  you  have  yourself.  Assist  him  wherever  you  can;  con- 
sider carefully  his  suggestions;  make  changes,  it  required, 
to  suit  the  particular  wishes  of  the  user.  Do  not  think  that 
If  you  sell  it  that  way  In  the  United  States,  it  is  good  enough 
for  other  countries.  Other  people  think  differently  from  you, 
and  you  will  have  neither  the  chance  nor  the  time  to  educate 
the  importer  and  his  staff  after  you  have  left.  On  the  prices 
for  export  business  do  not  figure  all  your  overhead  expenses 
and  domestic  advertising  and  selling  expenses.  Consider  that 
your  importer  has  to  advertise  and  sell  on  his  own  account, 
and  that  he  has  to  add  his  expense  to  his  cost.  No  im- 
porter can  expect  to  stay  in  business  with  10  or  15  per  cent 
commission  and  be  successful,  any  more  than  you  could  be 
if  you  were  to  add  10  to  15  per  cent  to  the  actual  manufac- 
turing cost  of  a  machine,  and  cover  with  this  the  salaries 
of  your  office  force,  salesmen,  traveling,  advertising  ex- 
pense, etc. 

Anything  more  that  I  could  offer  in  the  way  of  suggestions 
would  be  details  into  which  I  do  not  intend  to  go  at  this 
writing.  I  will  therefore  answer  now  the  question,  "Why 
do  we  Americans  mostly  depend  on  foreigners  to  sell  our 
goods  even  in  countries  like  the  Philippines,  Cuba,  Argen- 
tine, etc."  As  already  indicated  at  the  beginning  of  this 
article,  the  cause  is  a  natural  consequence  of  a  natural  law. 
Let  us  suppose  that,  starting  from  tomorrow,  the  American 
people  would  begin  to  teach  foreign  languages  in  public 
schools  and  succeed  in  making  excellent  linguists  out  of 
their  youngsters.  Would  the  export  trade  of  the  United 
States  improve,  and  would  the  Americans  do  the  business 
themselves?  The  answer  is,  "No."  There  would  be,  per- 
haps, other  things  being  equal,  a  small  increase  in  business 
due  to  a  little  more  interest;  but  the  majority  of  the  busi- 
ness would  still  be  done  through  foreign  import  houses, 
principally  English  and  German.  Why  this  is  so  is  very 
simple  indeed.  There  are  almost  no  American  born  im- 
porters in  foreign  countries,  and  their  number  is  not  ex- 
pected to  increase  in  the  near  future.  The  young  American 
is  not  going  to  foreign  countries  to  work  and  be  satisfied  for 
any  length  of  time. 

By  way  of  contrast,  take  as  an  example  the  German  na- 
tion. You  will  find  its  representatives  in  every  country  in 
the  world,  even  on  the  littlest  island  in  the  South  Sea.  These 
Germans,  however,  did  not  originally  go  there  because  they 
intended  to  make  the  Fatherland  great  by  building  up  a 
large  export  for  Germany.  They  went  because  they  could 
earn  more  money  and  afford  a  higher  standard  of  living 
there  than  at  home.  The  Italian  may  go  to  Germany,  the 
German  to  England,  the  English  to  the  United  States,  but 
the  American  will  stay  at  home.  There  is  no  country  for 
him  where  he  can  earn  more  money  (a  few  specialists  or 
experts  are  paid  high  salaries)  or  get  a  higher  standard  of 
living.  The  stream  is  never  flowing  in  the  opposite  direc- 
tion. Take  the  conditions  within  the  boundaries  of  our  own 
country.  If  in  Rochester,  N.  Y.,  a  young  mechanic  is  paid  30 
cents  an  hour,  and  he  reads  that  in  Detroit  the  wage  for  his 
kind  of  work  is  50  cents  an  hour  guaranteed,  and  lots  of 
people  are  in  demand,  he  will  pack  up  some  day  and  go  to 
Detroit.     A  farmer  in  the  east,  if  he  hears  that  raising  corn 


is  easier  and  more  profiluljle  in  tlic  west,  will  move  some  day. 
■j'liis  is  llie  natural  order  of  things.  lOnglish  and  German 
piople  have  early  begun  to  go  to  foreign  countries,  and  they 
are  now  established  and  acquainted  with  conditions.  Their 
governments  have  ably  assisted  them  In  every  way,  by  means 
of  brains  and  power. 

If  the  voluntary  emigration  of  German  or  English  people 
becomes  less,  because  of  better  wages  and  an  improved  stand- 
ard of  living  at  home,  the  established  merchants  will  make 
efforts  to  get  them  by  promising  an  even  bott(!r  salary  than 
they  are  getting  at  home..  If  the  merchant  cannot  afford  to 
pay  more,  the  business  will  in  time  pass  into  the  hands  of 
the  natives  or  the  representatives  of  some  other  nation.  If, 
on  account  of  the  new  democratic  regime,  the  United  States' 
scale  of  wages  should  decrease  and  the  standard  of  living 
become  lower  than  in  any  other  country,  the  young  American, 
the  same  as  the  citizen  of  any  other  nation,  would  begin  to 
emigrate  to  foreign  countries.  He  would,  the  same  as  others, 
be  satisfied  with  his  better  wage  for  three,  five  or  ten  years,  as 
an  employe  for  another  firm,  then  establish  himself  as  an 
importer. 

As  the  matter  stands  now,  I  believe  Americans  have  no 
reason  to  desire  the  emigration  of  their  young  people,  if  it 
would  have  to  be  at  the  sacrifice  of  the  present  high  standard 
of  living  and  good  wages  for  everyone.  Americans  can  in- 
crease their  export  trade  by  getting  in  touch  with  established 
export  houses,  regardless  of  what  nationality  the  owners  are. 
Importers  are  business  men  in  the  strictest  sense  and  do  not 
know  any  feeling  of  antagonism  against  any  other  nation,  no 
matter  what  the  newspapers  write  to  the  contrary. 
*     *     * 

MATERIAL  IN  CAST-IRON  FLYWHEELS 

Attention  is  called  in  The  Travelers'  Standard  to  the  danger 
of  using  cast  iron  containing  too  much  phosphorus  for  fly- 
wheels and  pulleys.  Flywheels  sometimes  burst,  without  any 
apparent  cause,  at  low  speed,  the  running  conditions  being 
normal  at  the  time  of  the  accident.  When  the  material  is 
examined,  it  may  be  that  no  defects  can  be  discovered  on 
the  fractured  surfaces,  and  that  no  cracks,  blow-holes,  nor 
discolorations  can  be  found.  Furthermore,  when  the  frac- 
tured parts  of  the  wheel  are  tested  for  strength,  there  is 
often  no  physical  evidence  of  inferiority  in  the  material. 

An  accident  may  sometimes  result  from  internal  stresses 
in  the  material,  due  to  faulty  design  or  to  careless  cooling  of 
the  casting;  but  severe  internal  stresses  seldom  occur  ex- 
cept in  wheels  made  in  one  piece.  Some  other  explanation 
must  therefore  be  sought  for  accidents  of  this  nature,  and  the 
cause  will  often  be  found  to  be  the  use  of  improper  raw 
material  in  the  foundry.  Chemical  analysis  frequently  shows 
that  the  iron  is  not  of  a  grade  suitable  for  machine  castings. 
This  is  particularly  likely  to  be  the  case  in  wheels  from 
small  foundries  that  turn  out  all  kinds  of  work,  because  in 
such  places  the  same  grade  of  raw  material  is  likely  to  be 
used  for  castings  of  all  kinds.  A  considerable  part  of  the 
output  of  a  foundry  of  this  sort  requires  metal  that  will  flow 
freely,  so  as  to  fill  the  forms  well.  In  making  ornamental 
work,  for  example,  it  is  highly  important  to  obtain  a  sharp 
impression.  Such  iron  invariably  contains  a  large  percentage 
of  phosphorus.  Phosphorus  lowers  the  melting  point,  but 
makes  the  iron  brittle;  and  machine  castings  should  never 
contain  more  than  0.4  per  cent  of  it. 

There  is  on  record  a  case  where  a  pulley  burst  under  or- 
dinary running  conditions,  and  where  no  defects  could  be 
discovered  in  the  broken  wheel  by  a  visual  examination;  but 
an  analysis  of  the  iron  showed  that  it  contained  1.37  per  cent 
of  phosphorus,  or  nearly  3i/4  times  the  maximum  that  should 
have  been  allowed.  There  is  little  doubt  but  that  brittleness 
of  the  metal,  due  to  this  high  percentage  of  phosphorus,  was 
the  cause  of  the  break.  From  a  safety  point  of  view,  it  is 
exceedingly  important  to  make  cast-iron  wheels  of  material 
with  a  low  percentage  of  phosphorus. 
*     *     * 

Don't  forget  when  drilling  a  hole  on  an  angle,  that  the 
drill  is  going  to  come  through  on  one  side  of  the  work  first, 
and  that  care  should  be  taken  to  let  it  through  carefully  or 
it  is  likely  to  be  broken. 
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PRESSED   VS.  MACHINE    FINISHED    PARTS 

BY   P.   O.   URBANI  PU8CHMANN 

In  tlie  manufacture  of  intnrchangeable  parts  such  as  are 
used  in  the  assembly  of  adding  and  addressing  machines, 
registers,  scales,  typewriters,  etc.,  a  large  quantity  of  dupli- 
cate pieces  of  a  tubular  or  hollow  cylindrical  form  are  used. 
These  must  not  only  be  absolutely  concentric  but  interchange- 
able and  yet  low  in  production  cost;  hence  it  becomes  quite 
a  problem  for  the  shop  superintendent  to  decide  which  is  the 


parallel  to  its  axis,  and  Fig.  2  (View  A)  shows  a  slotted  filler 
lor  this  shaft.  Fig.  1  (View  C)  shows  a  spacer  tube,  and 
Fig.  3  (View  A)  illustrates  a  threaded  housing  for  a  ball  race. 
After  a  superficial  examination  of  these  Illustrations,  nearly 
every  practical  man  would  assign  these  parts  to  the  screw 
machine  for  the  first  operation,  to  be  followed,  where  re- 
quired, by  a  slotting  operation  on  the  milling  machine.  The 
fact  is  that  these  parts  have  been  made  for  years  In  just  this 
way  in  our  factory  until  we  realized  that  they  were  costing 
considerably    more   than   their   allotted   allowance   in   the   as- 


Fi^.    1.      (A)    Fart   machined    from    Bar;    (B)    Same    Fart   produced  from 

best,  quickest  and  cheapest  way  to  produce  such  parts.  If  the 
quantities  required  are  small,  say  not  over  one  thousand 
pieces  per  lot,  and  the  lots  are  far  between,  and  if  cheapness 
need  not  be  a  prime  factor  in  his  calculation,  the  superin- 
tendent will  invariably  decide  in  favor  of  screw  machines, 
either  automatic  or  hand  operated.  The  percentage  of  per- 
fect or  interchangeable  parts  that  will  be  obtained   from  a 


Sheet  Steel  in  Dies;    (C)   Machined  Spacer  Tube;   (D)   Die-formed  Spacer  Tube 

sembly  of  the  machines.  On  account  of  the  very  close  limits 
on  length  and  concentricity  of  the  outside  with  the  hole,  the 
inspection  loss  had  been  very  great  and  the  time  of  produc- 
tion slow,  so  that  the  screw  machines  fell  behind  with  other 
work.  This  necessitated  working  overtime  and  employing 
night  shifts  at  higher  wages,  which  meant  an  increase  of  pay 
roll,  an  increase  of  power  and  light  bills  and  raised  our  en- 
tire overhead  charge,  affecting  directly  the  production  cost  of 
the  screw  machine  department  in  total. 

The  parts  shown  at  A  and  C,  Fig.  1,  were  first  made  of 
seamless  steel  tubing  of  sufficient  wall  thickness  to  allow  ma- 
chining the  pieces  both  inside  and  outside.  The  hole  was 
first  bored  and  reamed  to  size,  but  since  tubing  having  such 
a  wall  thickness  could  not  be  secured  absolutely  true  and  the 
drill  and  reamer  followed  the  old  hole  subject  to  the  law  of 
least  resistance,  we  could  not  get  concentric  work  until  we 
finished  the  outside  surface  by  a  later  operation.  This  was 
done  by  driving  the  pieces  on  arbors  and  turning  them  be- 
tween collet  and  center.  By  this  method  the  work  was  made 
true,  but  the  finish  depended,  of  course,  on  the  sharpness  of 


T:g.    2.      (A)   Slotted  Rod  for  Hollow  Shaft  shown  at  A,  Fig.  1; 
iB.i   New  Method  of  producing  Part  to  replace  Solid  Rod  A 

given  lot  depends  largely  upon  the  condition  of  these  ma- 
chine tools,  the  skill  of  their  operators  and  the  stringency  of 
the  inspection  limits. 

Another  reason  why  screw  machines  are  generally  favored 
for  this  class  of  work  is  because  of  their  adaptability  to  vari- 
ous forms  of  cylindrical  work  without  a  great  investment  for 
special  tools,  except  a  nominal  figure  for  forming  tools  and 
reamers.  This  factor  is  perhaps  the  trap  in  which  many  other- 
wise shrewd  shop  managers  are  caught,  because  they  see 
only  the  low  initial  cost  for  tools  and  overlook  entirely  the 
loss  per  lot  due  to  slow  production,  to  work  spoiled  or  not 
passing  inspection,  and  the  fact  that  their  screw  machine  de- 
partment becomes  overtaxed  with  work  that  could  be  done  ad- 
vantageously with  special  tools  in  punch  presses  or  special 
machinery.  Therefore  they  deprive  themselves  of  the  use  of 
their  screw  machines  and  milling  machines  for  work  that 
cannot  be  done  to  advantage  in  any  other  way. 

The  accompanying  Illustrations  show  examples  of  work 
which  will  illustrate  the  idea  referred  to  in  the  foregoing. 
Fig.  1   (View  A)  represents  a  hollow  shaft  with  slots  running 


3.     (A)    Ball    Race   Housing  machined   In   Oridley  Automatic; 
(Bi    Ball   Race  Housing  pressed  from   Sheet  Steel 
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the  tuttlug  tools  and  the  cutting  speed  of  the  machine.  Any- 
body acquainted  with  machining  uuplcklcd  steel  tubing  knows 
what  that  means. 

Finding  tills  method  unsatisfactory  wo  changed  the  ma- 
terial and  made  the  parts  of  cold-drawn  steel  shafting  of  the 
largest  diameter  of  the  linlshcd  pieces,  depending  upon  the 
accuracy  of  the  stock  for  the  outside  surface,  the  size  of  the 
reamer  and  copious  lubrication  for  the  size  and  smoothness 
of  the  bore,  and  on  good  luck  for  the  truth  with  which  the 
drill  and  reamer  would  come  out  on  the  other  end,  or  rather 
meet  in  the  center,  inasmuch  as  our  automatics  have  only  a 
2-inch  feed  and  we  had  to  add  another  drilling  and  reaming 
operation  on  a  hand  machine. 

On  account  of  the  lower  price  for  cold-drawn  shafting,  as 
compared  with  steel  tubing,  and  because  the  machining  of 
the  outer  surface  of  the  hollow  shaft  A,  Fig.  1,  was  omitted, 
the  final  cost  of  these  pieces  was  about  one-third  lower 
when  made  of  cold-drawn  shafting,  in  spite  of  the  additional 
drilling  through  the  center.  However,  even  at  this  reduc- 
tion, the  price  was  too  high  because  of  the  large  inspection 
loss  due  to  eccentric  work,  as  well  as  to  rough  or  oversize 
holes.  The  part  shown  at  A,  Fig.  3,  was  also  made  of  cold- 
drawn  shafting  on  a  Gridley  multiple-spindle  automatic.  The 
thread  had  to  be  absolutely  true  with  the  bore  and  was 
chased  on  the  lathe. 

The  part  shown  at  A,  Fig.  2,  was  made  of  special  gaged 
cold-drawn  shafting,  cut  off  on  a  hand  screw  machine  and 
then  slotted  and  milled,  at  great  expense,  in  two  operations. 
View  B  shows  how  this  part  was  produced  by  the  new  method. 
The  appearance  is  somewhat  modified,  but  it  serves  the  identi- 
cal purpose.  In  manufacturing  this  part  by  the  new  method 
we  finally  dispensed  altogether  with  the  expensive  and  un- 
reliable screw  machine  and  milling  operations,  leaving  these 
machines  available  for  other  jobs,  thus  avoiding  the  expense 
of  overtime  and  night  work  and,  incidentally,  reducing  the 
cost  of  the  products  to  a  surprising  extent. 

All  of  these  parts,  with  the  exception  of  the  one  shown  at 
Z>,  Fig.  1  (which  is  die- formed  of  seamless  steel  tubing  of  a 
gage  to  give  the  correct  diameter  at  the  shoulders  and  re- 
quiring no  machining  or  finishing)  are  now  formed  of  cold- 
rolled  open-hearth  sheet  steel  in  special  dies  and  require 
either  no  machining  or  very  little.  In  spite  of  their  great 
cheapness,  the  pressed  products  are  far  more  satisfactory,  uni- 
form, and,  therefore,  interchangeable,  than  the  expensive 
machined  pieces  were.  An  added  advantage  of  the  pressed 
pieces  is  their  smoothness  and  wearing  qualities  due  to  the 
rolled  surface  of  the  raw  material.  To  produce  these  pieces 
from  cold-rolled  sheet  steel,  instead  of  from  bar  steel  in  the 
screw  machines,  required  an  investment  of  about  five  hundred 
dollars,  but  the  saving  on  the  first  lots  repaid  for  this  ex- 
penditure and  left  a  profit  besides. 

The  examples  referred  to  in  the  preceding,  while  based  on 
facts,  are  by  no  means  suggested  as  a  criterion  by  which  other 
conditions  should  be  regulated.  They  merely  indicate  one 
man's  opinion  and  illustrate  how  we  dealt  with  perplexing 
conditions  and  remedied  them  to  our  entire  satisfaction.  If 
this  article  has  suggested  ways  and  means  by  which  others 
confronted  with  similar  troubles  will  be  benefited,  it  has  served 
its  purpose. 

*     *     * 

COAL  RESOURCES  OF  CANADA 
From  time  to  time  sensational  writers  hold  up  to  view  the 
horrors  of  the  conditions  that  will  arise  when  the  fuel  sup- 
ply of  the  world  gives  out,  and  many  have  placed  the  time 
when  this  will  happen  as  only  about  a  couple  of  centuries 
distant.  However,  as  time  passes  on  an  increasing  number 
of  coal  deposits  are  being  found  in  districts  at  the  time  not 
suspected  as  coal  bearing.  The  Geological  Survey  of  Canada 
gives  the  following  figures  for  the  actually  known  deposits 
of  coal  in  the  province  of  Alberta  alone:  Anthracite, 
668,000,000  tons;  bituminous,  3,200,000,000  tons;  semi- 
bituminous  coal  and  lignites,  385,000,000,000  tons.  In  addi- 
tion, there  are  probable  deposits  of  100,000,000  tons  of  an- 
thracite; nearly  200,000,000,000  tons  of  bituminous  coal;  and 
close  to  500,000,000,000  tons  of  semi-bituminous  coal  and 
lignites. 


RENEWING   DUMMY   AND    GLAND    STRIPS 
IN   A   PARSONS   STEAM   TURBINE* 

HY   N.   I.  M08HKHI 

The  method  of  renewing  the  dummy  and  gland  strips  in  a 
Parsons  steam  turbine  presented  in  this  article  outlines  the 
shop  practice  of  the  Boston  Navy  Yard,  and  a  method  of 
procedure  is  also  described  which  can  be  followed  with  satis- 
factory results  when  it  is  not  convenient  to  dismantle  the 
turbine  and  send  it  to  the  shop  for  repairs.  Part  of  the 
section  of  the  rotor  with  the  dummy  rings  is  shown  at  A 
in  Fig.  1,  and  the  dummy  ring  strips  are  shown  at  B.  The 
strips   are   made   of   hard   bronze   and   act   as   a   baffle   and 


Tig.  1.     Arrangement  of  the  Gland  Case  Dummy  £ing 
Strips  and  Dummy   Rings 

packing  between  the  revolving  rotor  and  the  fixed  cases. 
These  dummy  strips  become  worn  from  unequal  expansion 
between  the  cases  and  rotor  or  from  improper  thrust  ad- 
justment, causing  the  strips  to  rub  against  the  dummy 
rings.  The  adjustment  between  the  dummy  rings  and  the 
strips  is  ordinarily  0.012  inch.  By  the  proper  manipulation 
of  a  micrometer  instrument,  the  correct  location  of  the 
dummy  rings  in  relation  to  the  dummy  strips  can  be  de- 
termined while  the  turbine  is  in  motion  with  a  great  degree 
of  accuracy.  The  turbine  considered  in  this  article  has 
thirty  rings,  whicli  are  cut  into  the  rotor  to  a  depth  of  3/16 
inch,  and  the  rings  are  3/16  inch  wide  on  the  steam  enter- 
ing end  of  the  rotor. 

The  dummy  ring  strips  are  secured  in  a  casting,  which, 
in  turn,  is  secured  to  the  inside  end  of  the  turbine  cases 
and  machined  diametrically  true  from  the  axis  of  the  jour- 
nals. These  strips  are  4  inches  long  and  rectangular  in 
shape.     Fig.   2  shows  a  detailed  view   of  one   of  the   strips. 


Fig,    2.     Detail   of   one  of   the   Finished   Dummy   King  Strips 

The  following  method  of  renewing  these  strips  was  adopted. 
Standard  plates  of  bronze  24  by  48  inches  in  size  were  sawed 
into  strips  4  inches  wide,  making  eleven  pieces  24  inches 
long  by  4  inches  wide.  Eight  of  these  pieces  were  next 
secured  to  the  boring  mill  platen,  running  out  radially  from 
the  center.  Then  a  tool  was  forged  and  its  end  machined 
to  the  desired  shape,  as  shown  in  Fig.  3;  and  the  tool- 
holder  was  moved  the  required  distance  on  the  rail  to  give 
a  diameter  of  31  3/16  Inches.  The  tool  was  then  fed  down 
into  the  revolving  pieces  on  the  boring  mill  platen,  forming 
and  cutting  off  eight  of  the  required  shaped  strips.  With 
the  tool  remaining  in  its  original  position,  and  by  simply 
unstrapping  the  brass  plates  and  moving  them  out  the  re- 
quired distance,  another  set  of  eight  strips  was  cut  off,  and 
so  on  until  the  plates  were  entirely  cut  up.  This  method 
wastes  very  little  stock  and  the  operator  can  easily  cut 
150  pieces  in  eight  hours. 


*  For   additional    information    on    this    sub5ect.    see    "Re-blading   a    Panona 
team  Turbine"  published  In  the  December,   1913,   number  of  Machinebt. 
t  Address:      15   James   St.,    Winter   Hill,    Somerville,    Mass. 
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The  variation  in  the  thickness  of  the  bronze  plates  was 
found  to  be  from  0.001  to  0.007  inch,  and  to  overcome  this 
a  sizing  die  was  made  which  sheared  the  pieces  all  to  one 
thickness,  namely,  0.125  inch.  This  completed  the  machining 
operations,  leaving  the  pieces  finished  all  over  to  the  proper 
thickness  and  diameter.  The  grooves  in  the  gland  casing 
C,  Fig.  1,  were  approximately  0.123  inch  wide,  or  just  enough 
smaller  to  afford  a  snug  driving  fit  when  the  finished  strips 
were  forced  into  them.  For  performing  this  operation,  a 
set  was  machined  to  the  same  radius  and  length  as  the 
dummy  strips,  as  shown  in  Fig.  4.  These  strips  are  set 
about  0.012  inch  apart  to  allow  for  expansion.  After  having 
the  600  strips  forced  into  the  grooves,  a  set  was  used  to 
calk  the  metal  and  fasten  the  strips  more  securely. 

Having  completed  the  dummy  strips,  we  now  turn  to  the 
gland  strips.  Fig.  6  shows  the  rotor  spindle  strips  and  the 
gland  strip  casing  and  strips.  It  will  be  noticed  that  the 
gland  strips  are  of  a  different  design  (see  Figs.  7  and  8) 
from  the  dummy  strips.  The  edges  are  machined  to  a  knife 
edge  and  the  spindle  strips  just  touch  the  inside  of  the  case 
that  supports  the  fixed  strips;  the  fixed  strips,  in  turn,  just 
touch  the  spindle,  less  a  clearance  of  0.002  inch.  The  ma- 
terial for  the  gland  strips  is  purchased  from  the  mills  in 
rectangular  shaped  pieces  \'s  by  %  inch  in  size,  rolled  up 
in   coils  about  the   diameter   of   the   spindle   and   the   gland 


Figs.    7    and    8.     Fixed    Gland    Rings    and    Spindle    Oland    Rings 

able  from  the  main  turbine  case  and  can  be  set  up  in  halves 
on  either  a  horizontal  or  a  vertical  boring  mill,  enabling 
the  machining  operation  to  be  performed  very  satisfactorily. 
The  operation  on  the  spindle  is  purely  a  lathe  job. 

The  preceding  paragraphs  describe  the  method  followed 
when  a  turbine  rotor  and  cases  are  delivered  to  the  shop. 
When  the  work  is  to  be  done  on  board  ship,  however,  with- 
out the  use  of  a  full  equipment  of  power-driven  tools,  the  fol- 
lowing operations  are  required:  First,  cut  the  gland  strip 
stock,   Ys   by   %   inch   in   size,   into   rings  of  the  proper  di- 


3.     Tool    used    for    machining   the 
Strips  in  the  Boring  Mill 


Typj  of  Tool  used  to  set  the  Finished  Dummy 
Strips   in   the    Gland    Case 


Fig.    5.     Type  of  Tool  used   to  Insert 
the    Finished    Gland    Rings 


cases.  These  coils  are  cut  up  into  the  required  pieces, 
which  are  forced  into  the  grooves  of  the  spindle  and  gland 
cases.  Ordinarily  about  five  sections  to  each  ring  are  set 
in  with  a  clearance  of  0.012  inch  between  each  section, 
•which  is  to  allow  for  expansion.  Having  the  sections  secure- 
ly calked  in  both  the  spindle  and  cases,  they  are  then  ma- 
chined to  the  proper  diameter  and  formed,  as  shown  in 
Fig.   6.     The  casing   that  holds  the  gland   strips   is  detach- 


. ROTOR 
SPINDLE 
STRIPS 


Fig.    6.     Spindle   of   the  Rotor   and  the   Gland  Strip   Casing 


ameter.  Second,  with  a  suitable  holder  on  the  lathe  face- 
plate, finish  these  rings  to  the  correct  diameter  and  form. 
Third,  cut  the  rings  into  the  required  number  of  pieces 
(see  Figs.  7  and  8) ;  they  are  then  ready  for  inserting  in  the 
spindle  and  gland  cases.  For  this  purpose  two  tools  are 
made,  one  machined  as  shown  in  Fig.  5  for  the  spindle 
rings,  and  the  other  machined  to  fit  the  gland  rings  for  the 
cases.  Experience  has  proved  that  these  tools  stand  up  best 
when  made  from  a  soft  steel  of  suitable  carbon  that  will 
toughen  under  oil  tempering;  and  with  careful  manipu- 
lation of  the  tools,  a  very  satisfactory  job  may  be  done  by 
this  method  without  sending  parts  to  the  shop. 
*  •  • 
It  has  frequently  been  claimed  that  the  great  number  of 
young  men  graduated  yearly  from  the  higher  technical  in- 
stitutions in  Germany  tends  to  create  an  over-supply  of 
highly  educated  men  in  the  industries,  and  to  lower  the  rate 
of  compensation  of  the  whole  engineering  profession  in  that 
country.  During  the  past  year  the  number  of  students  at  the 
eleven  higher  German  technical  institutions  was  still  on  the 
increase.  At  the  institution  in  Berlin  there  were  close  to 
three  thousand  students  on  the  lists.  At  Munich  there  was 
about  the  same  number,  and  at  several  others  about  fifteen 
hundred  students.  In  all,  there  were  about  seventeen  thou- 
sand students  at  these  eleven  institutions,  an  increase  of 
:;.4  per  cent  over  the  attendance  during  the  previous  year. 
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DEVICES  MADE  POSSIBLE  BY  DIE-CASTING* 


ADVANTAGES  OF  THE  DIB-CASTINQ  PROCESS  TO  THE  DESIGNER 

HY  CHBBTBK  I,.   I.UOAHt 


DIK-OASTING  has  done  a  groat  deal  for  tlic  designer  and 
manufacturer  of  small  motal  articles.  By  a  proijcr 
knowledge  of  what  may  be  accomplished  by  this  pro- 
cess, the  work  of  the  designer  Is  greatly  facilitated,  and  by 
taking  advantage  of  the  different  points  in  his  favor,  he  may 
produce  a  superior  product.  Some  of  the  advantages  of  die- 
casting  are  diagranimatically  shown  In  Figs.  1  to  6.  Tlicse 
views  Illustrate  the  results  that  can  be  obtained  by  this  pro- 
cess. In  these  illustrations  the  ordinary  method  of  securing 
a  desired  result  is  given  at  the  left,  while  at  the  right  is 
shown  how  much  better  a  result  is  secured  by  die-casting. 
Take,  for  instance,  Pig.  1:  at  A  is  shown  a  very  ordinary  con- 
struction, in  which  two  plates  are  laid  over  a  central  block  in 
cases  where,  because  of  the  difficulty  in  machining  between 
the  plates  it  Is  not  possible  to  make  the  entire  piece  solid. 
By  die-casting,  this  piece  can  be  made  solid,  as  shown  at  B, 
with  fillets  in  the  corners  which  greatly  strengthen  and  finish 
it.  In  Fig.  2  is  shown  the  usual  method  of  cutting  gear  teeth 
up  to  a  shoulder.    This  is  invariably  provided  for  by  cutting  a 


]y  prevent  pulling  out.  Of  course  the  shrinkage  of  the  die- 
cast  metal  helps  to  hold  these  inserted  parts  even  more 
lirmly  in  place.  Fig.  5  shows  a  ease  in  which  die-casting 
can  bo  used  to  great  advantage.  The  construction  shown  at 
.1  cannot  be  secured  with  ordinary  machining  methods  on  an 
integral  piece.  With  one-piece  construction  it  would  be  ini- 
poKsiblo  to  cut  the  thread  on  the  central  stud,  as  the  space 
between  it  and  the  walls  would  be  Insufficient  to  use  a 
die.  The  only  solution  would  be  to  make  the  central  threaded 
section  on  a  separate  piece  and  pin  the  outer  casing  over  it. 
At  B  is  shown  the  result  that  may  be  readily  obtained  by 
die-casting.  It  is  only  necessary  to  put  a  core  in  the  die, 
and  after  the  die-casting  has  been  finished  the  core  may 
be  unscrewed  from  the  casting.  Turning  now  to  Fig.  6  we 
see  at  A  the  familiar  ball  and  socket  construction  in  which 
the  halves  of  the  sprocket  are  necessarily  made  separate  and 
screwed  together  about  the  ball.  At  B  is  shown  the  die-cast- 
ing method  of  securing  this  result  by  first  making  the  ball 
and  casting  the  socket  around  it.     By  using  the  proper  alloys 


Figrs.    1  to    6.     Design   Advantages  to  be   gained   by  Dii 


sting 


recess  into  which  the  gear-cutter  may  "run  out."  At  B  is 
shown  the  possibility  of  die-casting  for  work  of  this  kind. 
The  dies  may  be  constructed  so  that  the  gear  teeth  run  up 
close  to  the  shoulder,  strengthening  the  teeth  and  simplifying 
the  construction.  In  Fig.  3  Is  shown  a  knob  construction.  In 
which  the  knob  must  turn  within  the  plate.  This  is  usually 
done  by  making  the  knob  itself  of  two  pieces,  as  at  A,  with 
a  flange  that  Is  screwed  into  place  after  assembling.  By  die- 
casting  the  flange,  as  at  B.  and  coating  the  contact  surfaces 
with  a  graphite  paste,  the  knob  may  be  cast  in  place  and 
still  be  freely  turned  when  finished.  This  Is  an  advantage  of 
dle-castlng  that  is  being  made  use  of  to  a  very  great  extent. 
In  Fig.  4  at  A  is  shown  a  method  of  inserting  steel  pins  or 
bronze  bushings  in  another  base  metal,  the  whole  dependence 
for  strength  being  placed  on  driving  fits.  At  B  is  shown  the 
method  employed  for  inserting  steel  pins  or  bronze  bushings 
in  die-castings.  As  the  metal  is  cast  around  the  insert,  the 
ends  of  the  rods  may  be  knurled  and  the  bushings  may  be 
turned  with  projecting  flanges  so  that  the  die-easting  metal 
will  embed  itself  thoroughly  around  the  inserts  and  effective- 


*  For  additional  information  on  die-casting  practice  see  "Van  Wagner  Mfg. 
Co.'s  Die-casting  Practice"  1  and  2.  pulilisiied  in  the  January  and  February. 
191.S,  numbers  of  Machinery  and  articles  there  referred  to.  See  also 
Machinery's  Reference  Books  No.  108  "Die-casting  Machines'"  and  No.  109 
"Die-casting  Dies  and  Metliods." 

t  Associate   Editor  of   Machi.nery. 


for  the  die-casting  metal  any  desired  degree  of  friction  can 
be  secured. 

Aside  from  the  construction  advantages  that  die-casting 
gives,  there  are  often  cases  where  a  designed  article  could 
not  be  manufactured  at  all,  except  at  a  prohibitive  cost, 
were  it  not  for  die-casting.  Two  excellent  illustrations  of 
this  point  are  in  evidence  in  the  two  types  of  "Stoco"  in- 
struments shown  in  Figs.  7  and  11.  These  are  made  by  the 
Standard  Optical  Co.  of  Geneva,  N.  Y.,  and  are  two  of  their 
line  of  high-grade  opticians'  instruments.  After  this  com- 
pany had  designed  these  instruments,  it  found  that  it 
had  manufacturing  problems  that  could  only  be  solved  by 
die-casting  of  the  highest  order.  The  H.  H.  Franklin  Mfg. 
Co.  of  Syracuse,  N.  Y.,  was  given  the  proposition  and  is  now 
making  practically  all  of  the  parts  for  these  instruments. 
When  the  die-castings  reach  the  Standard  Optical  Co.'s  fac- 
tory they  must  be  ready  for  assembling,  and  as  no  ma- 
chining operations  are  performed  save  tapping  and  plating, 
the  work  must  come  from  the  dies  finished  In  every  sense 
of  the  word.  One  of  these  instruments  is  shown  in  Fig.  7. 
This  device  is  a  tilting  lens  chuck,  and  is  used  when  boring 
the  holes  in  spectacle  lenses  of  any  curve  or  thickness.  The 
lens  may  be  tilted  in  any  position  or  held  horizontal  with- 
out the  necessity  of  a  special  adjustment  for  each  position. 
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Fig. 


As  many  lenses  require  boring  at  a  certain  distance,  in 
millimeters,  one  side  or  the  other  from  the  actual  center, 
this  lens  chuck  may  be  adjusted  by  the  small  lover,  using 
the  graduated  scale  so  that  the  entire  cluiclt  may  be  swung 
sideways  to  accomplisli  this.  Lenses  are  drilled  half  way 
from  each  side,  and  with  this  chuck  the  lens  is  quickly 
relocated  after  the  first  half  of  the  hole  is  bored.  The  chuck 
may  be  taken  apart  for  cleaning  without  any  tools  what- 
ever. 

The  lens  chuck  is  also  shown  assembled  at  A  in  Fig.  9, 
and  the  succeeding  six  views  show  the  parts  of  the  device 
separately.  By  referring  back  to  Fig.  7,  it  will  be  seen  how 
this  instrument  is  used  for  drilling.  To  give  an  idea  of  the 
complicated  mechanism,  it  should  be  noted  that  jaws  D  and 
E  may  be  moved  independently  of  each  other  for  locating  the 
lens  longitudinally  on  the  device.  The  jaws  slide  on  a 
swiveling  sub-base  B  and  these  three  parts  may  be  swiveled 
about  a  central  axis  by  depressing  locking  bolt  F,  which,  as 
shown  in  Fig.  9,  has  teeth  that  engage  those  in  sub-base  B. 
There  is  also  a  limit  stop  G  for  locating  the  fixture  any  de- 
sired amount  off  center.  These  parts,  of  themselves,  comprise 
good  examples  of  die-casting,  because  there  are  under  sec- 
tions, gear  teeth  and  other  difficult  points  of  construction 
to  be  taken  care  of.  When  it  is  considered  that,  in  addition 
to  their   individual   difficulties,   these   pieces   must   be   die-cast 


Die-casting  Mold-halves  for   "Stoco"   Inclinometer 


SO  that  they  will  slide  together  perfectly  and  work  freely 
without  excessive  play,  it  will  be  realized  what  possibilities 
die-casting  has. 

A  description  of  one  of  the  die-casting  molds  used  on  this 
job  should  be  of  interest,  and  we  have  selected  the  mold  or 
die  used  for  casting  the  base  of  this  device.  This  base  is 
shown  at  C.  Fig.  9,  and  the  working  drawing  of  the  mold  is 
shown  in  Fig.  10;  its  construction  is  as  follows:  The  face- 
plate A  is  a  plain  flat  plate  that  is  clamped  to  the  working 
face  of  the  die-casting  machine;  upon  this  plate  the  mold  is 
built.  Resting  on  the  upper  side  of  plate  A  is  plate  B.  Plate 
B  is  an  important  part  of  the  mold,  as  it  contains  the  out- 
line of  the  piece  and  through  it  work  the  three  cores  C.  D 
and  E  that  form  the  under  cut  sections  of  the  piece,  and 
the  round  beveled  edge  hole  at  the  front.  These  may  all  be 
observed  at  C  in  Fig.  9.  Upon  plate  B  is  imposed  upper  die- 
plate  F,  in  the  face  of  which  are  the  projections  necessary 
to  form  the  recesses  and  slots  in  the  top  of  the  die-casting. 
As  with  other  types  of  die-casting  molds,  the  metal  enters 
the  mold  cavity  through  gate  (!.  The  supply  is  cut  off  and 
the  sprue  is  severed  by  sprue-cutter  H  that  works  within 
the  gate  G.  The  end  slides  C  and  D.  as  well  as  the  core-pin 
/.',  are  operated  by  toggles  /,  ./  and  K.  respectively.  The 
slides  and  core  must,  of  course,  be  removed  from  the  casting 
after  each  piece  has  been  made.     This  allows  the  casting  to 


Tig.  9.     The  Lens  Chuck  and  its  Principal  Farts 
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Fig.    10.     Die-casting  Mold  for  the  Lens  Chuck  Base  shown  at   C,    Fig.    9 


be  taken  from  the  mold,  after  which  the  slides  are  put  back 
into  position  for  the  casting  of  the  next  piece.  It  should  be 
explained  that  the  mold  parts  between  the  plates  X  and  B 
as  indicated.  Driven  through  plates  A,  F  and  B  are  the  four 
dowel-pins  L  that  work  through  holes  in  plates  B  and  A, 
insuring  perfect  alignment  of  the  parts.  Plate  B  is  per- 
manently attached  to  plate  F.  At  the  right-hand  side  of  Fig. 
10  the  principal  parts  of  the  mold  are  shown  separately. 

The  above  description  refers  to  the  die-casting  mold  proper, 
but  the  mechanism  for  ejecting  the  casting  from  the  mold  is 
also  interesting.  It  consists  of  the  ejector  box  M  and  ejector 
pins  N,  held  at  their  upper  ends  in  ejector  plate  0.  After 
the  casting  has  chilled,  and  the  mold  has  been  opened  at 
the  parting  line,  the  toggles  /,  J  and  K  are  operated  and  the 
cores  and  slides  pulled  back.  Then  crank  Q  is  turned,  which 
advances  the  ejector  plate  0  by  means  of  racks  R,  meshing 


with  teeth  on  the  crank,  and  therefore  causes  the  ejector 
pins  to  push  the  casting  from  the  die  cavity. 
Another  Die-cast  Instrument 
Fig.  11  shows  another  of  the  "Stoco"  instruments  for 
opticians'  use.  This  is  an  inclinometer,  used  for  determin- 
ing the  axes  of  lenses.  In  use  the  instrument  is  held  between 
thumb  and  finger,  and  the  lens  jaws,  nominally  closed  by 
spring  pressure,  are  opened  by  pressing  the  finger  lever  at 
the  bottom  and  the  lens  inserted.  By  tilting  the  instrument 
and  lens  until  the  marked  axis  of  the  lens  coincides  with  the 
vertical  line,  the  inclination  is  readily  found.  The  pendulum 
is  free  to  find  its  own  location  by  gravity  while  the  in- 
strument is  being  inclined,  and  when  the  lines  coincide  the 
instrument  is  tilted  backward,  thus  causing  the  pendulum 
to  find  its  bearing  in  the  serrated  portion  of  the  instrument 
By  noting  a  center  line  on  the  pendulum  in  connection  with 


Tig.    II.     "Stoco"    Inclinometer    with    Face    and    Back    Views    of   its   Farts 
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the  graduated  arc  on  the  body  of  the  instrument,  the  angle 
of  the  lens  axis  may  be  observed.  Fig.  11  shows  at  A  the 
assembled  instrument;  at  B  the  instrument  with  the  cover 
removed;  at  C  and  D  the  outsides  of  the  two  main  cast- 
ings; and  at  E  and  t'  the  inner  sides  of  the  same  pieces. 
The  levers  that  work  inside  the  instrument,  as  well  as 
the  pendulum,  are  die-cast,  using  an  alloy  that  Is  stiff 
enough  so  that  In  case  of  injury  the  levers  will  break  before 
bending.  Should  they  bend,  the  accuracy  of  the  instrument 
would  be  impaired,  while  in  case  of  breakage  they  could  be 
replaced  at  slight  cost. 

The  illustration  Fig.  8  shows  the  working  faces  of  the 
die-casting  mold  used  for  producing  the  two  halves  of  the 
body  of  the  instrument.  As  will  be  seen,  these  two  castings 
are  cast  in  the  same  die.  In  one  mold-half  is  the  impression 
of  the  rear  side  of  each  piece,  while  in  the  opposite  mold-half 
the  front  sides  are  reproduced.  The  metal  enters  the  mold 
cavities  through  the  square  opening  or  gate  at  the  center, 
and  after  the  die  cavity  has  been  filled  the  sprue  cutter  work- 
ing in  the  same  opening  severs  the  sprue  from  the  casting 
and  pushes  it  out  of  the  gate.  At  each  operation  of  the  die 
two  complete  pieces  are  made.  The  fact  that  the  lettering 
and  figures  must  be  depressed  in  the  finished  casting  means 
that  they  must  be  raised  in  the  mold  cavity.  This  impression 
is  much  more  difficult  to  produce  than  it  would  be  if  the 
figures  and  letters  were  to  be  made  raised  on  the  casting. 

These  "Stoco"  instruments  of  the  H.  H.  Franklin  Mfg.  Co. 
are  excellent  examples  of  the  possibilities  of  die-casting,  and 


THE   DESIGN   OF  BRONZE   BUSHINGS 

UY   B.  D.  PINKNEV 

A  branch  of  machine  design  that  I  have  not  seen  treated 
is  the  proportioning  of  bronze  bushings  for  shaft  bearings. 
For  several  years  I  was  engaged  in  the  design  of  machinery 
on  which  large  numbers  of  bronze  and  phosphor-bronze  bush- 
ings were  used.  It  was  important  to  get  the  bushings  just 
thin  enough  so  that  their  stiffness  was  not  Impaired  while 
being  forced  in  place,  owing  to  the  high  cost  of  bronze  and 
phosphor-bronze.  A  bronze  bushing  of  5  7/16  inches  bore  by 
iVz  inches  long  by  V4  inch  thick  was  distorted  in  being 
forced  into  a  box  with  sufficient  pressure  to  warrant  its 
being  secure.  This  bushing  had  the  appearance  of  having 
been  bruised  with  a  hammer,  an  exaggerated  idea  of  its  con- 
dition being  shown  in  Fig.  1.  The  high  ridges  appeared  very 
soon  after  the  shaft  was  rotated  in  the  bushed  box.  A  bush- 
ing of  the  same  bore  and  length  but  ■Ya  inch  thick  was  forced 
in  with  the  same  pressure  and  showed  no  sign  of  distortion. 

The  following  rules  for  forcing  bushings  into  place  were 
formulated  from  the  results  of  a  series  of  experiments  on 
bushings  from  1  to  6  inches  bore  and  of  lengths  varying  from 
one  to  six  diameters: 

First:  The  thickness  of  the  bushing  varies  approximately 
as  the  square  root  of  the  product  of  the  bore  and  the  length. 

Second:  The  amount  that  the  bushing  should  be  oversize 
to  obtain  a  substantial  force  fit  varies  as  the  square  root  of 
the  bore. 
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Fies.    1   to  3.     Bushing  damaged   while  being  forced   into  Place  and   Two  Methods   of   securing  Bushings 


they  should  serve  as  reminders  to  the  designer  that  die- 
casting  is  one  of  the  modern  processes  at  his  command,  and 
if  properly  made  use  of  may  prove  the  solution  of  some  of 
his  manufacturing  problems. 


Diesel  engines  are  broadly  divided  into  two  classes,  name- 
ly, the  two-stroke  and  the  four-stroke  cycle.  In  both  types 
a  cylinder  full  of  air  at  atmospheric  pressure  is  compressed 
by  the  piston  at  the  top  center  till  its  pressure  becomes 
about  500  pounds  per  square  inch.  The  compression  raises 
its  temperature  to  about  1000  degrees  F.  At  this  instant  a 
small  quantity  of  oil  fuel  is  blown  into  the  very  hot  high- 
pressure  air  by  means  of  a  blast  of  air  at  still  higher  pres- 
sure. The  oil  is  broken  into  a  fine  spray  and  its  admission 
lasts  only  for  one-tenth  of  the  downward  stroke.  During 
this  short  time  much  of  the  oil  is  burned  in  the  hot  air. 
The  aim  is  that  the  compression  shall  proceed  at  the  critical 
rate  which  shall  permit  the  increase  of  volume  occupied  due 
to  the  motion  of  the  piston  and  the  increase  of  temperature 
to  be  so  balanced  that  the  pressure  will  remain  constant 
until  all  of  the  oil  has  been  burned.  After  this  the 
expansion  of  the  hot  gas  will  still  further  push  the  piston 
down  and  the  pressure  will  rapidly  decrease.  The  maximum 
temperatures  actually  obtained  in  the  cylinders  are  very 
high,  approximating  in  some  cases  nearly  3000  degrees  F.  It 
is  these  exceedingly  high  temperatures  which  occasion  much 
of  the  special  difficulties  of  Diesel  engines,  and  it  is  neces- 
sary to  keep  the  rubbing  surface  of  the  metal  exposed  to  the 
hot  gases  sufficiently  cool  to  permit  of  their  retaining  their 
lubrication;  it  is  also  necessary  to  prevent  all  the  metal 
with  which  the  heat  comes  in  contact  from  becoming  so 
overheated  as  to  impair  its  strain-resisting  properties. — 
J.  T.  Milton,  in  paper  "The  Marine  Diesel  Engine,"  read  be- 
fore the  Institution  of  Naval  Architects,  April  2,  19H. 


(1) 
(2) 


7'  =  0.05v/BI/-f0.05  inch 

0  =  0.0008  v/ if 
where  T  =  thickness  of  bushing  in  inches; 
B  =  bore  of  bushing  in  inches; 
1/ =  length  of  bushing  in  inches; 
O  =  amount  bushing  is  oversize  in  inches. 
For  bushings  that  are  not  forced  into  place,  but  are  held 
in  position  by  friction  clamps  in  order  to  facilitate  removal, 
as  shown  in  Fig.  2,  or  for  bushings  which  are  placed   in   a 
pocket  in  a  frame  and  held  in  place  by  babbitt,  the  thickness 
is  obtained  from  Formula  (3),  where  it  will  be  seen  that  the 
length  is  not  a  factor: 

T  =  0.125v/B  (3) 

It  is  well  to  provide  means  for  fastening  a  bushing  in  the 
box  to  guard  against  the  possibility  of  rotation — particu- 
larly in  the  case  of  those  of  1  15/16  inch  bore  and  over. 
The  writer  uses  one  or  more  screws,  depending  upon  the  size 
of  the  bushing,  fastened  "half  and  half"  in  one  end  as  shown 
in  Fig.  3.  The  number  of  screws  that  are  required  may  be 
found  by  means  of  Formula  (4),  using  the  next  larger  whole 
number.  Thus,  if  the  required  number  of  screws  ]V=1.35, 
use  two  screws. 

N  =  sj'B  (4) 

I  have  used  these  formulas  for  several  years  with  the  best 
of  results  and,  no  doubt,  many  of  Machinery's  readers  will 
be  pleased  to  get  some  information  along  this  line. 
•     •     • 

An  International  Congress  of  Inventors  and  Industrial 
Artists  will  be  held  in  Lyons,  France,  .August  17  to  21.  this 
year.  The  congress  will  discuss  questions  relating  to  Inter- 
national patents,  the  exploitation  of  patents,  proper  means  I'or 
encouraging  inventors  and  the  cost  and  duration  of  patents. 


Address:     524  E.  Third  St.,  Newport,   Ky. 


842 


MACHINERY 


June,    1!)14 


THE   USE   OF   GAGES 

IIY   V.   W.  QATBH* 

A  I'l'w  months  iiKo  a  body  oT  iiutuiuobiU;  iiuunilacturcrs'. 
from  abroad  visited  this  country  to  inspect  our  American 
iiiannl'acturinK  niclliods  in  tlieir  Industry.  Wliilo  visiting  one; 
ol'  our  largo  i)huits  tliey  were  given  a  list  of  Ilnlslicd  parts 
that  make  up  a  con\pleto  car,  and  in  passing  through  the 
l)huit  lliey  marked,  with  a  specially  colored  chalk,  one  piece 
taken  at  random  from  each  pile  of  completed  parts.  Work- 
nion,  following  the  party,  took  the  marked  parts  to  the  as- 
seml)liiig  dcpartniont  and  when  the  visitors  had  completed 
their  round,  they  were  escorted  to  the  street  in  front  of  the 
office  building  and  there  stood  the  pieces  which  they  had 
selected,  assembled,  mounted,  motor  running  -everything 
ready  to  take  them  for  a  spin.  Any  American  who  is  not 
proud  of  an  achievement  like  that  is  a  (it  subject  for — well, 
some  other  country. 

Anything  approaching  a  feat  of  this  kind  would  be  im- 
possible without  the  use  of  gages.  Every  single  part  from 
the  tiniest  screw  to  the  motor  casting  had  to  pass  through  its 
particular  gage,  so  when  parts  reached  the  assembling  floor 
they  "went  together"  without  any  filing,  grinding,  fitting  or 
grumbling.  It  was  so  often  the  case  that  all  the  profits  made 
by  the  rest  of  the  factory  lost  themselves  in  the  assembling 
department,  that  careful  gaging  is  now  a  practical  necessity 
in  almost  every  factory  producing  tools  or  machinery.  It  is 
absolute  folly  to  expect  interchangeabillty  of  parts  if  dif- 
ferent workmen  measure  different  parts  in  different  ways, 
using  different  tools  made  by  different  manufacturers.  A 
measuring  tool  may  be  ever  so  fine  and  accurate,  it  is  still 
a  tool  and  not  a  gage.  The  difference  is  that  a  tool  is  an 
adjustable  device  for  taking  the  dimension  of  various  articles; 
while  a  gage  is  a  standard  to  which  one  article  must  be 
fitted.  A  tool  will  measure  a  whole  range  of  sizes,  having 
adjustable  points  of  contact.  A  gage  measures  its  one  size 
or  shape  only  and  has  fixed  points  of  contact. 

But  there  are  occasions  when  the  use  of  standard  gages 
may,  instead  of  bringing  about  economy,  so  add  to  the  pro- 
duction expense  as  to  make  them  positively  objectionable. 
This  is  the  case  where  close  accuracy  is  not  needed  to  pro- 
duce interchangeabillty.  For  Instance,  I  once  inquired  of  the 
superintendent  of  a  small  machine  shop  working  on  a  very 
ordinary  class  of  work  what  limits  he  allowed.  "Limits!"  he 
exclaimed  in  Indignant  surprise,  "we  don't  use  any  limits — 
every  piece  is  brought  to  dead  accuracy."  Apparently  he  had 
not  yet  learned  that  "accuracy"  is  a  variable  term.  Go  Into 
one  shop  and  they  figure  and  think  in  sixty-fourths  of  an 
inch  and  believe  that  that  is  close.  Go  into  another  shop 
and  they  speak  of  one-thousandth  of  an  inch  as  if  it  were 
half  a  mile.  Now  the  superintendent  mentioned  was  trying 
to  make  all  of  that  common  work  absolutely  exact.  He  spent 
a  great  deal  of  time  in  doing  it  and  thought  he  was  succeed- 
ing, but  I  could  find  a  difference  of  0.002  inch  on  one 
cylindrical  projection.  The  fact  is,  anywhere  within  0.005 
inch  would  have  answered  the  purpose  fully  as  well,  and  had 
he  been  willing  to  admit  the  point  and  put  limit  gages  on  the 
job  instead  of  standard  gages,  he  would  have  saved  at  least 
25  per  cent  of  his  labor  cost. 

There  is  no  question  but  that  limit  gages  enable  any  shop 
to  produce  uniform  work  that  will  interchange  with  perfect 
satisfaction;  but  it  often  requires  not  only  careful  planning, 
but  also  a  thorough  practical  knowledge  of  the  cutting  action 
of  certain  tools  to  lay  out  a  system  of  limits  that  will  bring 
the  parts  together  without  a  "hitch."  Take  the  very  ex- 
cellent A.  S.  M.  E.  screw  thread  system.  Opposite  No.  24  they 
give  the  maximum  pitch  diameter  for  a  screw  as  0.3314  inch 
and  the  minimum  tap  corresponding  to  this  size  as  0.3334  inch, 
allowing  a  difference  for  a  working  fit  of  0.002  inch.  On 
paper  this  looks  fairly  close,  but  when  you  are  using  com- 
mercial taps,  as  most  shops  do,  you  will  never  find  a  tap  that 
cuts  down  to  its  measured  pitch  diameter.  The  sharpening 
always  throws  up  a  fine  wire  edge  along  the  cutting  faces 
and  the  tap  will  cut  (on  a  No.  24  size  or  thereabouts)  from 
0.001  inch  to  0.003  inch  over  its  size  as  ascertained  with  a 
thread   micrometer   or  pitch   diameter   gage.     Hence,    if   you 

•  AUvfitising   Managfi-,    Wells   Bros.    Co.,    Greenfield,   Mass. 


should  follow  the  standard  literally,  yuu  would  (iiid  a  (iilTcr- 
ence  between  maximum  screw  and  minimum  taji  hole  of  from 
O.OO:!  incli  to  0.005  inch.  Even  this  would  not  be  so  bad  in 
the  majority  of  cases,  but  the  standard  further  provides  a 
tolerance  of  0.002  incli  on  taps  and  0.003  inch  on  .screws.  So 
if  you  sliould  bring  togetlier  a  mitiimuni  size  screw  and  a 
maximum  tapped  hole,  the  difference  between  them  would  be 
from  0.008  inch  to  0.010  inch— too  loose  for  anything  but 
very  coarse  work.  We  are  very  apt  to  forget  that  tables  of 
limits,  such  as  that  referred  to,  are  generally  given  to  show 
the  widest  possible  range  of  tolerance  and  cannot  take  ac- 
count of  the  cutting  action  of  the  tools  used,  even  though  they 
may  give  dimensions  for  the  tools,  as  in  the  A.  S.  M.  E. 
thread  standard.    The  figures  are  limits,  not  ideals. 

As  to  the  types  of  gages  in  general  use,  too  little  attention 
appears  to  bo  given  to  tho  question,  "Is  this  type  adapted  to 
my  uses?"  Generally  speaking  a  gage  should  not  be  of  such 
a  design  as  to  necessitate  taking  it  in  the  hand.  It  is  far 
better  to  have  gages  which  can  be  placed  on  a  standard  or 
base,  or  fastened  to  the  bench  or  machine.  If  this  is  not 
practicable,  by  all  means  let  there  be  a  projecting  handle 
(perhaps  screwed  into  the  body  part)  and  cover  the  handle 
with  a  non-conducting  fiber.  Then  the  question  of  "touch" 
is  an  important  item.  Some  men  think  it  is  incumbent  upon 
them  to  force  the  part  between  the  contact  surfaces  if  it  is  a 
physical  possibility  to  do  so.  Others,  with  a  less  vicious  dis- 
position, touch  very  lightly.  Both  extremes  can  be  avoided 
if  it  is  made  a  rule  that  the  weight  of  the  part  being  gaged 
determines  the  "touch."  That  is  to  say,  with  the  gage  opened 
upward,  lay  the  piece  upon  it.  If  its  weight  carries  it  down 
between  the  contacts,  well  and  good;  if  it  will  not  go  through, 
consider  the  part  too  large.  By  carrying  out  this  idea,  both 
cylindrical  and  screw  thread  work  will  improve  in  uni- 
formity greatly. 

The  ordinary  questions  of  size  and  touch,  which  are  com- 
paratively simple  in  cylindrical  work,  become  complicated 
when  screw  threads  are  reached.  Here  we  have  both  diameter 
and  lead  to  contend  with,  and  a  changing  angle  of  helix  adds 
to  the  difficulties.  I  recently  saw  a  machine  operator  testing 
1/^  inch  U.  S.  S.  screws  as  they  came  from  the  screw  ma- 
chine with  a  female  thread  gage.  The  screws  fitted  with  a 
good  "gage  fit."  I  tried  one  with  a  thread  micrometer  and 
it  measured  0.444  inch,  or  0.006  inch  too  small.  The  operator 
explained  that  he  thought  the  "mike"  was  out  of  whack.  Tak- 
ing the  screw  to  a  "lead  tester,"  it  developed  that  the  die 
was  cutting  a  long  lead — about  0.005  inch  over  size.  Now 
perhaps  an  experienced  inspector  would  know  that  a  varia- 
tion in  lead  on  an  undersize  screw  would  compensate  for  the 
undersize  in  diameter  and  (apparently)  equalize  the  fit;  but 
hardly  any  machine  operator  realizes  it,  or  ever  stops  to 
puzzle  out  the  reason  why.  Hence,  there  are  places  and  con- 
ditions where  a  female  thread  gage  is  apt  to  contribute  to 
defective  work  rather  than  to  avoid  it. 

In  perhaps  the  majority  of  cases  where  constant  testing  of 
a  machine  product  is  needed,  gages  of  the  fork  or  crescent  type 
for  screw  threads  are  far  better  than  female  thread  gages. 
But  it  must  be  borne  in  mind  that  such  gages  only  test  the 
pitch  diameter  of  the  thread.  They  do  not  take  account  of 
variations  in  lead  any  more  than  a  thread  micrometer  does. 
But,  given  a  die  that  cuts  close  to  the  normal  lead,  the  fork 
or  crescent  gage  enables  an  inexperienced  "hand"  to  test  the 
threads  (every  one)  in  a  mere  fraction  of  the  time  required 
for  testing  in  a  female  thread  gage.  The  care  of  gages  and 
frequent  comparison  with  standards  (which  are  used  for  no 
other  purpose)  Is  given  scant  attention  and  yet  both  are  of 
vital  importance.  Where  a  working  gage  is  in  more  or  less 
constant  use  every  day,  better  results  will  ensue  if  at  least 
two  are  provided,  giving  out  to  the  workman  a  new  gage 
each  morning,  and  keeping  the  one  used  the  day  before  in 
the  inspection  department  for  comparison  with  the  standard 
and  adjustment  if  any  is  needed,  having  it  ready  for  use  again 
the  next  day.  The  chief  inspector  should  also  be  provided 
with  setting  plugs  for  every  size  and  gage  in  use.  It  would 
be  advisable  to  have  these  setting  plugs  certified  by  the 
Bureau  of  Standards  at  Washington. 

It  is  really  astonishing  to  find  how  little  attention  is  paid, 
in  this  country,  to  our  fundamental  unit  of  length.    A  factory 
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wants  sonic  gages;  they  are  bought  from  sonic  gage  niauu- 
laoturer  and  purport  to  be  a  certain  fraction  or  decimal  of 
an  inch.  The  factory  accepts  the  gages,  takes  it  for  granted 
that  the  gage  maker  is  working  to  the  right  standard  (or 
else  they  give  it  no  thought  whatever)  and  proceeds  to  work 
up  their  material  to  (it  those  gages.  Hut  the  whole  scheme 
depends  upon  how  long  an  inch  is.  The  inch  is  a  legal  di- 
mension in  the  United  States,  legally  established  and  legally 
maintained  with  extreme  care,  and  at  great  expense,  by  the 
liureau  of  Standards.  I  care  not  how  painstakingly  a  manu- 
facturer preserves  his  primary  standard  (so-called),  if  it  does 
not  agree  with  the  Bureau  of  Standards,  he's  wrong- 
just  as  wrong  as  the  farmer  who  measures  with  a  bushel 
basket  containing  only  2135  cubic  inches.  And  yet,  in  the 
face  of  this  undeniable  fact,  it  is  unusual  to  find  even  a  gage 
manufacturer  equipped  with  certified  standards.  The  day  is 
coming  when  it  will  be  expected  and  required  of  gage  manu- 
facturers to  supply  comparison  standards  bearing  the  certifi- 
cation of  the  liureau  of  Standards  to  their  accuracy.  The 
gage  maker  who  realizes  tliis  and  equips  for  it  now  will  be 
strictly  in  line  and  find  a  widening  demand  for  his  product. 
The  gage  maker  who  sneers  at  the  legal  standard  and  prides 
himself  on  his  own  carefully  maintained  dimensions  will  find 

1 

himself  left  alone  with  them.     The  inch  is  •  of  the  inter- 

39.37 
national  meter,  and  that  meter  is  officially  maintained  at 
Washington,  where,  for  moderate  fees,  gages  of  almost  every 
type  can  be  sent  and  compared,  receiving  in  return  a  certifi- 
cate as  to  just  how  much  variation  there  is — carried  down  to 
0.00001  inch  if  desired.  Equipped  witli  certified  standards, 
any  chief  inspector  is  in  position  to  adjust  the  working  gages 
of  tlie  shop  and  keep  them  in  good  condition.  Without  those 
certified  standards,  he  is  at  the  mercy  of  every  toolsinith  and 
gage  maker  and  will  find  himself  in  doubt  and  perplexity  all 
the  time. 

The  first  cost  of  equipment  often  deters  a  manufacturing 
executive  from  ordering  gages,  even  after  he  is  convinced 
that  he  would  get  more  uniform  results  by  adopting  the  use 
of  such  gages.  He  has  lived  along,  permitting  and  expecting 
his  workmen  to  measure  his  product  with  their  own  tools,  and 
he  hates  to  spend  the  money.  The  answer  to  this  attitude 
comes  almost  automatically:  his  competitors  will  produce 
so  much  more  uniform  work  at  a  lower  price  that  he  will 
soon  have  no  work  to  measure,  and  so  will  have  need  for 
neither  gages  nor  workmen.  I  can  point  to  one  shop  that  used 
to  test  their  screw  machine  products  by  micrometers,  both 
cylindrical  and  thread  work.  It  was  one  never-ending  squab- 
ble between  the  inspection  department  and  the  operators.  The 
lost  time  and  defective  work  sometimes  swallowed  all  the 
profit  on  a  job.  Limit  gages  of  the  fork  type  w-ere  installed. 
The  limits  were  all  carefully  worked  out  in  advance,  allow- 
ance being  made  for  the  cutting  action  of  taps,  hobs,  etc.;  as 
many  working  gages  were  ordered  as  needed  and  enough 
more  to  provide  one  working  set  in  reserve  for  unusual  cases 
or  accidents.  No  gage  was  allowed  to  remain  out  of  the  in- 
specting department  over  night.  Setting  plugs  were  sup- 
plied to  the  chief  inspector,  and  every  gage  was  tested  for 
wear  once  a  day  (if  used).  The  general  reputation  of  that 
shop  for  precision  w-ork  has  improved  wonderfully  in  two 
years.  Over  90  per  cent  of  former  defective  work  has  been 
made  impossible  now,  and  annoying  disputes  have  ended — a 
most  important  factor  in  the  smooth  operation  of  the  plant. 
The  inspection  cost  is  less  than  2.5  per  cent  of  its  former  cost 
and  the  whole  outfit  of  gages,  standards,  etc.,  has  been  paid  for 
many  times  by  increased  profits.  Their  precision  product 
today  costs  less  than  their  mediocre  stuff  of  two  years  ago.  It 
is  all  due  to  gages,  planned  right,  made  right,  used  right,  and 
maintained  right. 

*     *     * 

As  another  step  in  the  development  of  wireless  telephony 
should  be  noted  the  fact  that  messages  have  been  transmitted 
by  wireless  telephone  between  the  Nauen  wireless  station  at 
Berlin,  Germany,  and  Vienna,  Austria,  a  distance  of  over 
three  hundred  miles.  Special  apparatus  of  new  design  w-as 
employed  and  it  was  possible  to  hoar  in  Vienna  a  news- 
paper article  read  at  Nauen. 


TYPES  OF  ROTARY  MAGNETIC  CHUCKS' 


BY  O    H     WALKER* 


During  an  experience  in  the  manufacture  of  magnetic 
chucks,  extending  over  a  dozen  or  more  years,  our  firm  has 
constructed  a  wide  variety  of  styles  of  chucks,  especially  of 
the  rotary  type  where  much  variation  In  the  contour  of  the 
magnetic  face  has  been  in  demand.  The  object  of  this  article 
is  to  illustrate  and  describe  some  of  the  more  common  forms 
that  we  have  constructed  to  meet  different  conditions.  The 
detachable  magnetic  face  feature,  which  Is  a  well-known 
characteristic  of  the  Walker  magnetic  chucks,  has  enabled  us 
to  easily  meet  these  condition.s.  The  electrical  features  of 
these  chucks  are  now  so  well  known  that  it  is  only  necessary 
for  the  purposes  of  this  article  to  discuss  the  magnetic  faces 
of  the  chucks  and  the  arrangement  of  the  magnetizing  colls. 
In  all  the  illustrations  referred  to,  the  positive  and  negative 
poles  are  indicated  by  the  letters  P  and  .V,  these  poles  always 
being  separated  by  a  narrow  ribbon-like  space  called  the 
magnetic  gap,  which  is  filled  with  non-magnetic  metal. 

Referring  to  Fig.  1,  it  will  be  seen  that  a  circular  path  has 
been  provided  for  the  magnetic  gap.  This  form  is  not  only 
the  simplest,  but  also  the  strongest  possible  to  construct, 
inasmuch  as  the  magnetic  gap  is  the  shortest  length  ob- 
tainable, thus  concentrating  the  energy  produced  by  the 
magnet.  This  style  of  chuck  face,  however.  Is  suited  for  but" 
an  extremely  small  range  of  work,  and  while  it  may  be  ex- 
tended by  the  construction  of  additional  circular  poles  sepa- 
rated by  similar  magnetic  gaps,  it  is  impossible  to  locate  the 
poles  close  enough  together  to  avoid  wide  dead  spaces  for 
work  such  as  rings,  which  would  not  cross  over  the  gap  from 
a  positive  to  a  negative  pole;  hence  the  chuck  would 
have  no  holding  power  whatever.  The  evolution  from  the 
circular  style  of  magnetic  gap,  therefore,  has  been  in  the 
direction  of  extending  the  gap  radially  in  order  that  it 
might  cover  an  increased  range  of  diameters  and  have  no 
circular  dead  spaces. 

To  this  end  the  style  of  chuck  shown  in  P"ig.  2  was  intro- 
duced, in  which  the  magnetic  gap  takes  a  zigzag  course. 
The  fault  of  this  construction  lies  in  the  fact  that  the  outer 
points  of  the  poles  are  too  widely  separated,  forming  wide 
areas  of  dead  space  between  them-.  To  remedy  this  objection, 
the  style  of  chuck  shown  in  Fig.  3,  which  is  called  the  radial 
pole  type,  was  introduced,  this  style  having  the  sides  of  the 
polar  branches  approximately  radial  and  dividing  the  cir- 
cumferential dead  spaces  evenly.  This  style  of  chuck  is 
found  to  be  well  suited  for  holding  disks  or  rings  of  a  con- 
siderable thickness,  though  it  is  somewhat  unsuited  for  very 
thin  work  or  for  packing  on  a  load  of  small  parts  on  ac- 
count of  the  outer  ends  of  the  poles  being  still  considerably 
separated.  To  overcome  this  objection  a  six-branch  radial 
pole  type,  shown  in  Fig.  4,  was  introduced,  this  bringing  the 
outer  ends  of  the  poles  closer  together.  The  style  of  chuck 
face  shown  in  Fig.  5  is  a  further  elaboration  of  the  radial 
pole  type,  in  this  case  carried  to  an  extreme  in  order  to  hold 
a  multiplicity  of  small  parts  (especially  small  washers)  in 
a  circular  row-.  Bringing  the  pole  branches  so  closely  to- 
gether, however,  has  reduced  the  range  of  the  chuck  for 
holding  single  pieces  of  small  diameter  concentrically. 

The  chuck  faces  described  in  the  preceding  paragraphs  all 
pertain  to  single  coil  chucks  and  in  the  following  are  de- 
scribed chuck  faces  which  we  have  constructed  suitable  for 
both  single  and  multiple  coil  chucks,  the  latter  being  gen- 
erally used  for  chucks  of  larger  diameters  where  it  is  de- 
sirable to  sub-divide  the  magnetizing  power  to  more  thor- 
oughly distribute  it  over  the  chuck  face.  It  will  be  well  at 
this  point  to  call  attention  to  the  fact  that  excessive  multi- 
plication of  the  magnetizing  coils  in  the  chuck  is  detrimental 
to  the  action  of  the  chuck  in  holding  a  multiplicity  of  small 
pieces,  inasmuch  as  the  intensity  of  the  holding  force  of  one 
of  the  small  magnets  of  the  combination  is  less  than  that 
of  a  like  portion  of  the  magnetic  circuit  of  a  large  magnet 
of  the  single  coil  chuck.    The  advantage  of  the  multiple  coil 


•  For  ndclitional  Information  on  this  »ulijrrt  kpo  •■The  Inside  of  Iho 
Mnenctic  Chuck."  by  H.  L.  TbonipKon.  puMlsbrd  in  the  April  and  May, 
mil.    numbers  of   MAriiiNEiir. 

t  Address:    O.   S.   Walker  &  Co.,   Worcester,   Maw. 
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Fig.   1.     Chuck  with  Circular  Magnetic  Gap  Fig.     2,     Chuck    with 

chuck  lies  in  tlie  aggregate  power  of  the  whole  combination 
and  in  the  somewhat  shortened  magnetic  circuit. 

Users  of  magnetic  chucks,  as  a  rule,  desire  them  for  a 
special  purpose,  and  hence  the  demand  for  a  wide  diversity 
of  styles,  each  of  which  has  its  particular  merit.  In  Fig.  6 
is  shown  a  separate  segment  four-pole  magnetic  face  which 
can  be  used  either  with  single  or  with  multiple  coils,  as 
previously  mentioned.  Fig.  7  shows  a  further  elaboration 
of  the  separate  segment  type  shown  in  Fig.  6.  In  this  chuck 
face,  the  central  portion,  as  well  as  the  separate  segments, 
is  of  positive  polarity.     In  Fig.  8  is  shown  a  multi-pole  type 


Zig-Zag    Magnetic    Gap  Fig.    3.     Radial   Pole   Type   of   Magnetic   Chuck 

similar  to  the  one  shown  in  Fig.  7,  except  that  the  central 
positive  pole  has  been  eliminated  and  in  this  case  the  inner 
ends  of  the  separate  positive  polar  segments  have  been 
brought  quite  near  to  the  center  of  the  chuck  to  assist  in 
holding  single  pieces  of  small  diameters.  It  will  be  seen 
from  the  preceding  that  still  further  changes  in  the  style  of 
magnetic  faces  can  be  made,  but  those  shown  are  the  ones 
we  have  found  to  be  practicable.  A  very  important  feature 
in  connection  with  the  design  of  magnetic  chucks  should  not 
be  lost  sight  of  and  that  is  the  feature  of  concentration  of 
the  lines  of  force  to  obtain  the  maximum  power.     The  above 


Fig.    4.     Six-branch    Radial    Pole 
Magnetic   Chuck 


Fig.    6.     Radial    Pole 
Small 


Chuck   for   holding 
Parts 


Fig.     6.     Separate    Segment    Four    Pole 
Magnetic     Chuck 


of  magnetic  face,  in  which  each  of  the  positive  pole  seg^ments 
is  bifurcated  at  its  outer  and  wider  ends  and  into  these 
separations  are  inserted  interlocking  radial  teeth  from  the 
outer  part  of  the  chuck  face,  the  magnetic  gap,  of  course, 
separating  the  two.  This  construction  is  valuable  for  hold- 
ing a  multiplicity  of  small  parts,  as  many  sub-divisions  are 
formed,  with  close  spacing,  so  that  the  whole  outer  face  can 
be  utilized.  This  chuck  face  is  made  in  the  single  or  mul- 
tiple coil  styles,  depending  on  the  diameter  of  the  chuck. 
Another  style  of  chuck  face  is  shown  in  Fig.  9,  this  being 


holds  true  for  work  of  considerable  thickness,  but  for  thin 
work  the  rule  is  often  reversed  as,  on  account  of  the  slight 
cross-sectional  area,  only  a  certain  amount  of  magnetization 
of  the  work  can  be  effected,  and  it  is  better  in  such  cases 
to  extend  the  poles  and  to  provide  a  more  diffused  magnetic 
power  under  the  work,  even  though  it  be  of  less  intensity. 

Whatever  may  be  the  shape  or  extent  of  the  magnetic  gap 
of  a  chuck,  its  power  as  a  unit  can  only  be  determined  by 
mounting  on  it  a  piece  of  work  that  completely  covers  all 
parts  of  the  magnetic  gap. 


Fig.   7. 


Separate  Segment  Chuck  with  Center 
of   Positive   Polarity 


Fig.    9.     Separate    Segment   Chuck   without 
Positive   Center 
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TABLES   OF   SPIRAL    GEARS   HAVING  A 
RATIO    OF   TWO   TO    ONE 

BY  E.  8.   WIKOFF* 

The  accompanying  table  gives  the  pitch  diameter,  outside 
diameter  and  center  distance  for  spiral  gears  having  a  ratio 
of  2  to  1,  with  shafts  at  an  angle  of  90  degrees;  the  angle  of  the 


Address:    Hageratown,   Ind. 


driving  gear  is  47  degrees  34V^  minutes  and  tho  angle  of  the 
driven  gear  is  42  degrees  25^  minutes.  These  tables  will  be 
found  convenient  by  those  who  have  to  do  with  the  computing 
of  spiral  gears  of  this  class.  A  great  many  gas  and  gasoline 
engine  timing  gears  are  of  this  special  form,  and  several  auto- 
mobile builders  are  contemplating  using  this  system.  The 
writer  has  computed  these  tables  for  this  special  purpose  and 
knows  from  his  own  experience  with  spiral  and  helical  gear- 


TABLE  1.    TWO  TO  ONE  SPIRAL  GEARS-SHAFTS  AT  90-DEGREE  ANGLE 

Aniflo  of  driver  D  is  47  lieirrees  34' a  minutes;  angle  of  driven  Rear  d  is  i>  deirrccH  '>r>'rj  minuteK. 
P.  I).        |)itch  liiametir;  O.  1).        outside  diameter;   C        center  distance. 


Number 

14 

Dianiftral  Pitch 

12  Diametral  Pitch 

10  Diametral  Pitch 

8  Diametral  Pitch 

Gear 

of 
Teeth 

; 

P.  D. 

O.  D. 

C 

P.  D. 

O.D. 

c 

P.  D. 

O.D. 

C 

P.D. 

O.D. 

C 

D 

6 

0.6352 

0.7780 

0.8982 

0.7411 

0.9077 

1.0479 

0.8893 

1,0893 

1,2575 

1.1117 

1.8617 

1.5718 

d 

12 

1.1611 

1.3039 

1.3547 

1.5213 

1.6256 

1.8256 

3.0320 

2.2820 

D 

7 

0.7411 

0.8839 

1.0479 

0.8646 

1.0812 

1.22S5 

1.037C 

1.2376 

1.4671 

1.2970 

1.5470 

1,8338 

d 

14 

1.3547 

1.4975 

1.5804 

1.7470 

1.8965 

2.0965 

2.3707 

2.6207 

D 

8 

0.8470 

0.9898 

1 . 1976 

0.9882 

1.1548 

1.3972 

1 . 1858 

1.3858 

1.6766 

1.4823 

1.7323 

3.09.58 

d 

16 

1.5482 

1.6910 

1.8062 

1.9728 

2.1675 

2.3675 

2.7094 

2.9594 

D 

9 

0.9529 

1.0957 

1.3473 

1.1117 

1.2783 

1.5718 

1.3340 

1.5;i40 

1.8862 

1.6675 

1.9175 

2.3578 

d 

18 

1.7417 

1.8845 

2.0320 

2.1986 

2.4384 

2.63H4 

3.0481 

8,2981 

D 

10 

1.0587 

1.2015 

1.4970 

1.2352 

1.4018 

1.7465 

1.4823 

1.6823 

3,0958 

1.8528 

2.1028 

2,6198 

d 

20 

1.9353 

2.0781 

2.2578 

2.4244 

2.7094 

2.9094 

3.3867 

3.6307 

D 
d 

11 
22 

1.1640 

2.1288 

1.3074 
2.2716 

1.6467 

1.3587 
2.4836 

1.5253 
2.6502 

1.9211 

1.6305 
2.9803 

1.8305 
3.1803 

2.3054 

2.0881 
3.7254 

2.2881 
8.9754 

2.8817 

I) 

12 

1.2705 

1.4133 

1.7964 

1.4823 

1.6489 

2.0958 

1.7787 

1.9787 

2.5150 

2.2284 

2.4734 

8.1437 

d 

24 

2.3223 

2.4651 

2.7094 

2.8760 

3.2513 

3.4513 

4.0641 

4.8141 

D 

13 

1.3764 

1.5192 

1.9461 

1.6058 

1.7724 

2.2704 

1.9269 

2.1269 

2.7246 

2.4087 

2.6587 

3.4057 

d 

2« 

2.5158 

2.6586 

2.9351 

3.1017 

3.5222 

3.7222 

4.4028 

4  6528 

D 

14 

1.4823 

1.6251 

2.0958 

1.7293 

1.8959 

2.4451 

2.0752 

2.2752 

2.9343 

2.5940 

2,8440 

3,6677 

d 

28 

2.7094 

2.8523 

3.1609 

3.3275 

3.7931 

3.9931 

4.7414 

4.9914 

D 
d 

15 
•60 

1.5881 
2.9029 

1.7:-)09 
3.0457 

2.2455 

1.8528 
3.3867 

2.0194 
3.6533 

2.6197 

2.2234 
4.0641 

3.4234 
4.2641 

3.1438 

2.7793 
5.0801 

3.0293 
5.3301 

3.9297 

D 

16 

1.6940 

1.836S 

2.3952 

1.9764 

2.1430 

2.7944 

2.3716 

2.5716 

3.3534 

2.9646 

3,2146 

4.1916 

d 

32 

3.0964 

3.2392 

8.6125 

3.7791 

4.3350 

4.53.50 

5.4188 

5.6688 

D 
d 

17 

34 

1.7999 
3.2900 

1.9427 
3.4323 

2.5449 

2.0999 
3.8383 

2.2665 
4.0049 

2.9690 

2.5199 
4.6060 

2.7199 
4.8060 

3.5630 

3  1498 
5.7575 

8.399S 
6.0075 

4,4536 

D 

18 

1.9058 

2.0486 

2.6946 

2.2234 

2.3900 

3.1437 

2,6681 

2.8681 

3.7725 

3.3351 

3.5851 

4.7156 

d 

36 

3.4835 

3.6263 

4.0641 

4.2307 

4  h769 

5.0769 

6.0962 

6.8462 

D 

19 

2.0117 

2.1545 

2.8443 

2.3469 

2.5135 

3.3183 

2.8163 

3.0163 

3.9821 

8.5204 

3.7504 

4.9776 

d 

38 

3.6770 

3.8198 

4.2898 

4.4564 

5.1478 

5.3478 

6.4848 

6.6848 

D 

20 

2.1175 

2.2603 

2.9940 

2.4705 

2.6371 

3.4930 

2.9646 

3.1646 

4.1917 

3.7057 

8.9557 

5  3396 

d 

40 

3.8706 

4.0134 

4.5156 

4.6822 

5.4188 

5.6188 

•i.7735 

7.0335 

Af<,rlnnerv 

TABLE  II.    TWO  TO  ONE  SPIRAL  GEARS-SHAFTS  AT  90-DEGREE  ANGLE 

Angle  of  driver  D  is  47  degrees  3V  j  minutes;   angle  of  driven  gear  d  is  42  degrees  25'. ■  ininutfs. 
P.  D.       pitch  diameter;  O.  D.       outside  diameter;  C        center  distance. 


Number 

of 

Teeth 


6  Diametral  Pitch 


6  Diametral  Fitch 


4  Diametral  Pitch 


12 

7 
14 

8 
16 

9 
18 
10 
20 
11 
22 
12 
24 
13 
26 
14 
28 
15 
30 
16 
32 
17 
34 
18 
36 
19 
88 
20 
40 


1.2705 
3.3233 
1.4833 
3.7094 
1.6940 
3.0964 
1.9058 
8.4835 
2.1175 
3.8706 
2.3293 
4.2576 
2.5410 
4.6447 
2.7528 
6.0317 
2.9646 
6.4188 
3.1763 
5.8059 
3.3881 
6.1929 
3.5998 
6.5800 
8.8116 
6 , 9670 
4.0234 
7.3541 
4.2351 
7.7412 


1.5563 
2.6081 
1.7681 
2.9953 
1.9798 
3.3833 
2.1916 
3.7693 
2.4033 
4.1564 
2.6151 
4.5434 
2.8368 
4 , 9305 
3.0386 
5.3175 
3.2504 
5.7046 
3.4621 
6.0917 
8.6739 
6.4787 
3.8856 
6.8658 
4.0974 
7.2528 
4.3092 
7.6399 
4.5209 
8,0270 


1.7964 
2.0958 
2,3952 
2.6946 
2.9940 
3.3935 
3.5929 
3.8933 
4.1917 
4.4911 
4 , 7905 
5,0899 
5.3893 
5.6887 
5.9881 


1.4823 

1.8156 

2.7094 

3.0427 

1.7293 

2.0626 

3.1609 

3.4942 

1.9764 

2.3097 

3.(il25 

3.9458 

2.2234 

2.5567 

4.0641 

4.3974 

2.4705 

2.8038 

4.5157 

4.8490 

2.7175 

3.0508 

4.9673 

5.3005 

2.9616 

3.3979 

5.4188 

5.7531 

3.2116 

8.. 5449 

5.8704 

6.3037 

3.4587 

3.7920 

6.3219 

6.6553 

3.7057 

4.0390 

6.7735 

7.1068 

3.9528 

4.3861 

7.2251 

7.. 5584 

4.1998 

4.5331 

7.6706 

8,0099 

4.4469 

4,7803 

8.1282 

8,4615 

4.6939 

5.0272 

8.5798 

8.9131 

4.9410 

5.3748 

9,0314 

9.3647 

2.0958 
2.4451 
2.7944 
3.1437 
3.4931 
3.8424 
4.1917 
4.5410 
4.8903 
5.2396 
5.. 5889 
5.9382 
6.2875 
6.6368 
6.9863 


1.7787 

2.1787 

3.2513 

3.6513 

2.0752 

2.4752 

3.7931 

4.1931 

2.3716 

2.7716 

4.3350 

4.7350 

2.6681 

3.0681 

4.8769 

5.2769 

2.9646 

3.8646 

5.4188 

5.8188 

3.2610 

3.6610 

5.9607 

6.3607 

8.5575 

8.9575 

6.5026 

6.9026 

3.8540 

4.2540 

7.0444 

7.4444 

4 . 1504 

4.5504 

7 . 5863 

7.9868 

4.4469 

4.8469 

8.1282 

8.5282 

4.7433 

6.1433 

8.6701 

9.0701 

5.0398 

5.4398 

9.2120 

9.6120 

5.3363 

5,7363 

9.7539 

10.1539 

5.6327 

6.0327 

10.2957 

10.6957 

5.9293 

«.3292 

10,8370 

ll.2:?Trt 

2.5150 
2.9342 
3.3533 
8.7725 
4.1917 
4.6109 
5.0300 
5.4492 
5.8684 
6.2875 
6.7067 
7.1259 
7.5461 
7.9642 
8.3834 


2.2234 
4.0641 
2.5940 
4.7414 
2.9646 
5.4188 
3.3351 
6.0901 
3.70.57 
(•..7735 
4.0763 
7.4508 
4  4469 
8.1282 
4.8175 
8.8056 
5.18H0 
9.4829 
5.5586 

10.1603 
5.9293 

10,8376 
6.3998 

11.5150 
6.6703 

12.1923 
7.0409 

12.8697 
7.4115 

i:V5170 


2.7234 
4.5641 
3.0940 
6.2414 
3.4646 
5.9188 
3.8351 
6.5961 
4.2057 
7.2735 
4.5763 
7.9508 
4,9469 
8 . 6282 
6.3175 
9,3056 
5.6880 
9.9829 
6.0586 

10.6603 
6.4392 

11.3876 
6.7998 

12.01.50 
7,1708 

13,0928 
7.54W> 

13,3697 
7.9115 

14,0470 


3.1437 
3.6677 
4.1917 
4.71.56 
5.2396 
5.7636 
«,2875 
6,8115 
7.33.55 
7.8.594 
8.3834 
8.9074 
9.4318 
9.95.53 
10  4793 
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iuK.  as  I'liiployed  In  engine  and  motor  tlniinK  Kcars,  that  llioy 
will  prove  of  real  value  to  the  (losiKiiiT.  Sliould  a  greater 
number  of  teeth  or  a  larKor  pitch  be  nM|iiir.il  tlian  nlvcii  in 
the  tables,  multiples  may  be  used. 

Eja)ni)Ie:—n  is  required  to  And  the  dimensions  for  two 
spiral  gears  having  a  ratio  of  2  to  1,  and  provided  with  26  and 
52  teeth,  6  diametral  plteh.  Tak(>  the  pitch  diameters  for  13 
and  2G  teeth,  as  given  In  the  table,  and  multiply  by  2,  thus 
obtaining  the  pitch  diameters  for  26  and  52  teeth.  Thus: 
3.2116  X  2  =.6.4232,    and    5.8704  X  2    ^  11.7408. 

To  find  the  outside  diameter  for  26  and  52  teeth,  add  twice 
the  addendum  to  the  pitch  diameters  just  found. 

Dimensions  for  diametral  pitches  not  given  in  the  table  may 
likewise  be  found  by  proportion.  For  example,  the  dimen- 
sions for  3  diametral  pitch  may  be  found  by  multiplying  the 
pitch  diameters  found  in  the  6-diametral  pitch  column  by  2. 

■!■       *       * 

TWO  INTERESTING  PAINTS 

BY  J.  P.  S. 

As  the  result  of  work  accomplished  by  members  of  the 
chemical  profession,  two  Interesting  paints  have  recently 
been  placed  upon  the  market.  The  first  of  these,  known  as 
"efkalin,"  is  a  light  red  paint  which  is  applied  to  any  ma- 
chine members  which  are  likely  to  run  hot  and  result  in 
damage  to  the  machine.  This  paint  shows  immediately  if 
the  part  is  beginning  to  heat,  by  a  change  of  color.  As  previ- 
ously mentioned,  the  normal  color  of  the  paint  is  light  red, 
but  at  a  temperature  of  50  degrees  C.  (122  degrees  F.)  it  will 
become  a  dark  red,  and  at  70  degrees  C.  (158  degrees  F.)  the 
color  changes  to  a  brown-red,  while  at  temperatures  exceed- 
ing 85  degrees  C.  (185  degrees  F.)  the  color  becomes  nearly 
black.  Through  the  use  of  this  paint,  the  engineer  or  fore- 
man is  able  to  tell  immediately  if  any  of  the  bearings  are 
becoming  heated,  without  having  to  feel  them  with  his  hands. 
An  important  feature  of  tlie  paint  is  that  it  returns  to  its 
normal  light  red  color  when  the  temperature  of  the  part  has 
dropped  back  to  the  normal  point.  Thus  the  paint  will  last 
practically  indefinitely,  which  is  an  important  item  because 
the  cost  is  rather  high  owing  to  the  expensive  ingredients 
from  which  it  is  compounded.  "Efkalin"  is  manufactured  by 
Franz  Korn,  Halle  a/d  S.,  Germany. 

"Acalorin"  is  another  interesting  paint  which  has  recently 
been  developed  by  a  German  chemist.  This  paint  is  also  used 
to  afford  protection  against  heat  but  in  an  entirely  different 
way.  Its  purpose  is  to  intercept  heat  rays  given  off  by  the 
sun,  thus  rendering  rooms  of  a  building  protected  by  this 
paint  from  15  to  35  degrees  F.  cooler  than  they  would  other- 
wise be.  It  will  be  obvious  that  this  paint  is  especially  suit- 
able for  use  on  roofs,  windows  and  walls  which  are  exposed 
to  the  sun.  The  paint  is  a  light  blue  in  color  and  does  not 
have  any  appreciable  effect  on  the  amount  of  light  which 
enters  a  room  through  windows  covered  with  it.  This  paint 
is  especially  suitable  for  application  on  glass,  slate,  corru- 
gated iron  and  other  roofing  materials,  and  also  for  use  on 
large  factory  windows.  The  reduction  of  temperature  in 
hot  weather  is  the  means  of  increasing  the  efl3ciency  of  em- 
ployes. The  workmen  will  be  more  comfortable  if  the  rooms 
in  which  they  work  are  not  too  hot,  and  as  a  result  their 
daily  output  will  be  more  nearly  normal  than  would  other- 
wise be  the  case  in  extremely  hot  weather.  The  paint  may 
either  be  applied  with  a  calcimine  brush  or  sprayed  onto  the 
roof,  walls  or  windows.  The  use  of  this  paint  may  possibly 
permit  the  establishment  of  industries  in  semi-tropical  or 
tropical  countries  where  it  has  formerly  been  out  of  the 
question  to  employ  white  labor.  "Acalorin"  is  manufactured 
by  Koch  &  Gruen,  Offenbach,  A.  M.,  Germany. 
*     *     » 

BENCH  LEG  PATENTED 

The  bench  leg  illustrated  with  the  article  "Modern  Equip- 
ment for  Industrial  Plants"  in  the  May  number  of 
Maciu.neky,  page  731,  engineering  edition,  is  covered  in  sev- 
eral important  features  by  Patent  No.  803,873,  owned  by  the 
New  Britain  Machine  Co.,  New  Britain,  Conn.  This  notice 
is  published  for  the  benefit  of  those  readers  who  might  in- 
fer from  reading  the  article  that  the  design  is  open  to  the 
public. 


TAP  FLUTES— FORGED  VS.  MILLED 

BY   HARKY   U.   HAKKIB* 

Should  tap  llutes  be  forged  or  milled?  That  is  a  question 
often  asked  but  I  do  not  recall  having  seen  any  answer  to  it  in 
print.  In  a  paragraph  in  Maciiinkhy  for  March,  1914,  it  was 
remarked  that  a  maker  of  taps  having  forged  flutes  Imitated 
the  shape  of  milled  flutes  in  order  that  tlu;  purchaser  should 
not  be  adversely  influenced  by  the  fact  that  the  flutes  were 
forged  and  that,  as  a  matter  of  fact,  forged  flute  taps  should 
be  better  than  when  the  flutes  are  cut  from  the  solid.  The  time 
was  when  high  carbon  steel  ("cast  steel")  was  supplied  by 
the  steel  mills  in  such  condition  that  hammer  forging  and  its 
attendant  heats  and  workings  was  practically  necessary  to 
make  the  steel  uniform,  increase  its  elasticity  and  refine  it 
generally.  This  was  properly  done  by  several  beats  of  mod- 
erate temperature  and  light  blows  well  distributed  and  bal- 
anced. Whether  done  by  hand  or  power  hammer,  it  required 
a  conscientious  and  skillful  man.  High  heats  being  posi- 
tively detrimental  to  high  carbon  steel,  and  heavy  squasli- 
ing  blows  or  cold  hammering  being  equally,  if  not  more 
detrimental,  the  results  of  forging  were  widely  divergent  and 
varied  directly  with  the  care  and  skill  of  the  operator,  how 
long  he  had  been  standing  on  his  feet,  how  late  he  went  to 
bed  the  night  before  and  various  other  things. 

With  the  present  high  state  of  development  of  steel  manu- 
facture and  specialization  in  different  products  for  different 
purposes,  the  high-grade  steel  company  specializing  in  steel 
for  taps  can  today  produce  a  material  which  has  passed 
through  heats,  forgings,  rollings,  annealings  and  drawings 
that  leave  little,  if  any,  room  for  improvement  which  might 
be  secured  by  further  forging  by  the  tap  maker.  In  fact, 
the  higher  the  grade  and  carbon  content  of  the  steel,  the 
greater  would  be  the  risk  to  the  quality  of  the  tap  produced 
by  any  such  process.  The  object,  then,  in  forging  flutes  would 
be  to  decrease  the  cost  of  manufacturing  by  getting  away 
from  the  high  cost  of  milling  the  material  away  and  the 
waste  of  the  expensive  material  itself.  To  do  this  the  forg- 
ing must  be  done  quickly  with  heavy  blows  and  as  few  heats 
as  possible  (this  would  be  a  drop-forging  operation  in  one 
heat)  which  necessitates  a  high  temperature.  High-grade 
steel  with  a  carbon  content  great  enough  to  produce  taps 
of  proper  temper  and  enduring  qualities  is  very  sus- 
ceptible to  overheating  and  would  cause  many  failures  under 
such  treatment.  The  alternative  would  be  to  use  a  lower 
grade  steel,  and  in  either  case  the  gain  to  the  user  would  be 
doubtful  when  compared  with  milled  taps  made  from  steel 
of  proper  analysis  and  mill  treatment.  In  other  words,  the 
ultimate  result  is  better  and  more  uniform  if  the  tap  maker 
selects  the  best  special  steel  for  the  purpose  (testing  it  for 
vital  qualities,  examining  its  structure  microscopically,  and 
cooperating  with  the  steel  mill  for  improvement  wherever 
possible)  and  then  conserves  and  enhances  its  value  by  care- 
ful machining,  annealing  and  scientific  lieat-treatments,  than 
if  he,  in  order  to  improve  a  poorer  steel  or  cheapen  his 
manufacturing  costs,  clianges  its  form  by  forging. 

The  other  half  of  the  question  is,  why  should  the  milled 
shape  of  flute  be  imitated  if  the  flutes  are  forged?  Obvi- 
ously the  milled  form  should  be  "imitated,"  no  matter  how 
they  are  shaped,  if  a  milled  flute  of  proper  form  is  taken  as 
an  example.  A  large  proportion  of  commercial  taps  have 
improperly  shaped  flutes,  but  more  of  that  later.  Forging 
does  not  produce  the  same  accuracy  as  milling.  More  or  less 
scale  and  decarbonized  surface  is  present  and  a  keen  cutting 
edge  is  practically  impossible.  We  forge  a  lathe  or  planer 
tool,  but  grind  both  the  top  rake  and  the  clearance  to  get  a 
tool  having  the  proper  angles  to  cut  efficiently.  We  would 
get  poor  work,  if  any,  and  the  tool  would  not  last  long,  if 
we  tried  to  use  it  as  jorged  or  if  we  ground  but  one  of  the 
two  surfaces  that  meet  at  its  cutting  edge.  But  we  might 
file  or  machine  the  tool  to  the  proper  shape,  and  harden  it, 
and  we  would  then  get  a  tool  that  would  work  well  and  stand 
up.  Then  why  isn't  it  much  more  important  to  machine  the 
front  face  of  the  cutting  edges  of  a  tap,  where  each  tooth  has 
so  much  harder  service,  than  to  leave  them  rough-forged?  It 
is.     A  test  with  a  tap  wrench   of  a   tap  of  each   kind   in  a 
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piece  of  cast  or  wrought  iron  will  convince  anyone.  Try  it; 
or  if  you  can,  put  the  two  kinds  of  taps  into  service  in  a 
tapping  machine  of  some  sort,  get  production  speeded  up  to 
wliere  it  ouKht  to  be  and  see  which  will  give  the  better  threads 
and  last  longer.     Or  you  probably  know  without  trying  it. 

In  regard  to  what  milled  tap  to  imitate,  one  should  be 
taken  that  lias  the  combination  of  the  greatest  strength  com- 
patible with  the  necessary  chip  room,  a  shape  or  profile  that 
in  the  hardening  process  will  not  tend  to  raise  the  "heel" 
higher  than  the  cutting  edge  (thus  causing  "back  clearance" 
and  making  the  tap  bind)  and  one  which  has  that  part  of 
tlie  flute  forming  the  "rake"  of  the  cutting  edge  so  formed 
as  to  easily  separate  the  chip  from  the  metal  and  break  it  up 
into  sections  small  enough  to  readily  work  out  through  the 
flute  and  not  cause  the  tap  to  clog.  I  have  never  yet  seen 
a  truly  correct  form  of  flute  described  or  illustrated  in  toclini- 
cal  journals  or  books.  I  have  tested  many  different  kinds 
that  have  come  under  my  observation,  both  in  laboratory  on 
testing  machines  and  in  commercial  work  under  practical 
conditions,  and  while  they  varied  greatly  in  efTiciency,  the 
best  gave  results  considerably  below  those  obtained  with  the 
ideal  form.  A  tap  having  a  "hooked"  or  curved  front  face 
on  the  cutting  teeth  such  as  that  produced  by  a  radius  mill, 
or  modifications  of  the  same,  produces  curling  chips  which 
roll  up  within  themselves,  forming  tight  spirals  that  tend 
to  tear  the  thread  and  jam  or  wedge  the  tap  fast;  the  deeper 
the  hole  and  the  more  tenacious  the  material  the  worse  this 
action  becomes.  On  the  other  hand,  a  tap  with  a  straight 
front  face  to  the  teeth  and  with  a  small  corner  or  radius  at 
the  bottom  of  the  flute,  will  turn  off  a  straight  chip  which 
will  slide  down  this  front  face  to  the  corner  at  the  bottom  of 
the  flute.  When  the  end  of  the  chip  strikes  this  obstruction 
the  tendency  is  to  resist  further  action,  compelling  metal 
subsequently  removed  to  wedge  into  it  and  over  it,  and  the 
metal  removed  will  become  a  compressed  lump,  clogging  and 
tearing  the  threads,  and  generally  breaking  the  tap  at  an 
early  stage  in  its  use. 

The  proper  form  of  flute  has  a  front  face  (or  "rake")  to 
the  teeth  which  is  flat  or  straight  for  a  short  distance,  join- 
ing a  curve  in  the  bottom  of  the  flute  which  has  sufficient 
magnitude  to  bend  the  straight  chip  and  break  it  into  such 
lengths  as  will  prevent  wedging  and  allow  the  pieces  to  be 
readily  washed  out  with  the  lubricant.  Greatest  effective 
strength  is  not  indicated  by  large  dimensions  from  bottom  to 
bottom  of  the  flutes;  that  is,  by  shallowest  milling.  Too 
shallow  milling  of  the  flutes  is  cheap,  making  less  metal  for 
the  tap  maker  to  remove,  and  thus  allowing  him  to  do  it  at 
higher  speed;  but  that  is  the  only  advantage.  It  has  been 
found  by  numerous  tests  that  these  heavy  taps,  while  liaving 
approximately  IVz  times  the  torsional  strength  of  properly 
milled  taps,  have  a  varying  factor  of  safety  from  0  to  2, 
while  the  properly  milled  tap  averages  over  9  as  a  factor  of 
safety.  To  be  plain,  and  taking  i/i-inch  taps  to  illustrate:  In 
tests  on  a  Riehle  testing  machine,  the  heavy  taps  showed  a 
maximum  torsional  strengrth  of  1500  inch-pounds,  and  in 
threading  a  test  piece  they  either  broke  under  the  strain  or 
else  took  power  of  from  750  inch-pounds  upward  to  thread  the 
test  piece;  the  deeper  milled  taps  showing  a  minimum 
torsional  strength  of  1000  inch-pounds  (due  to  their  lighter 
section)  averaged  but  110  inch-pounds  to  thread  the  test  piece. 
The  angle  that  the  front  face  of  the  cutting  teeth  forms 
with  a  tangent  drawn  to  the  outside  diameter  circle  of  the 
tap  is  a  feature  of  vital  importance  in  its  cutting  action  and 
should  vary  somewhat  for  different  metals.  These  points  are 
apparently  not  considered  by  tap  makers  generally,  com- 
mercial taps  being  largely  the  same.  However,  at  least  one 
of  the  more  progressive  makers  has  experimented  largely  on 
different  materials  and  has  produced  a  standard  form  that 
will  give  excellent  results  on  the  most  common  machine  shop 
materials.  This  firm  also  holds  itself  in  readiness  to  make 
special  taps  suited  to  any  peculiar  materials  or  uses,  and  to 
give  expert,  practical  advice  on  the  subject.  The  angle  of 
the  back  face  of  the  land  is  also  important,  in  that  it  is  a 
factor  in  controlling  any  distortion  of  the  tap  in  hardening 
and  also  in  cleaning  out  chips  in  "backing  out."  although  the 
latter  function  is  not  so  importnnt  wh(>re  chips  are  broken 
lip  instead  of  curled  or  wedged. 


The  writer  has  not  attempted  In  this  article  to  Rive  rules, 
formulas  or  diagrams  for  producing  properly  Khaped  flutew  In 
taps,  as  the  matter  is  an  exhaustive  one  and  would  re(iulre  a 
treatise  by  itself,  which  would  embrace  all  kinds,  dlameterH 
and  pitches  of  taps,  including  special  gages,  cutters,  cutter 
grinders,  flute  grinders,  etc.,  that  are  necessary.  In  fact, 
this  matter  of  flutes  parallels  In  Importance  any  other  step 
in  the  process  of  tap  making,  including  the  selection  of  steel 
and  heat-treatment.  Jt  might  even  be  said  to  exceed  them, 
as  a  properly  constructed  tap  of  Inferior  steel  might  produce 
good  results  for  a  time,  but  a  badly  fluted  tap  of  most  ex- 
cellent steel  and  temper  would  never  be  a  success.  A  word 
about  finish.  The  only  excuses  for  fine  polish  on  the  shank 
of  taps,  aside  from  the  fact  that  customers  prefer  it.  Is  that 
it  rusts  less  easily;  the  maker's  trademark  Is  stamped  on 
the  shank,  the  quality  of  the  tap  can  be  more  readily  seen. 
and  the  final  inspector  can  see  and  throw  out  taps  showing 
any  defects  such  as  slight  checks  or  cracks.  In  regard  to 
the  finish  of  flutes:  the  flutes,  particularly  on  the  smaller 
taps,  should  be  ground  as  .smooth  as  possible,  as  the  rougher 
the  surface  the  coar.ser  the  cutting  edge,  and  also  the  mord 
surface  friction  resulting  from  the  action  of  the  chips. 
*     •     • 

PRESENTATION  OP  THE  SEAMAN  MEDAL 
TO  GENERAL  GORGAS 

The  Louis  Livingston  Seaman  medal  was  presented  to  Sur- 
geon General  William  C.  Gorgas.  U.  S.  A.,  under  the  auspices 
of  the  American  Museum  of  Safety,  Tuesday  evening,  April  28. 
The  medal  was  presented  to  General  Gorgas  for  his  work  In 
making  the  Panama  Canal  Zone  habitable  and  sanitary  for 
the  workers  on  the  canal.  The  presentation  was  made  In  the 
rooms  of  the  American  Society  of  Mechanical  Engineers,  Xew 
York  City,  and  President  Arthur  Williams,  of  the  American 
Museum  of  Safety,  presided.  Prof.  F.  R.  Hutton  made  the 
presentation  speech,  and  Dr.  Norman  E.  Ditman  and  Dr.  Louis 
Livingston  Seaman  recounted  the  work  of  General  Gorgas  as 
a  great  sanitarian.  In  accepting  the  honor  conferred  upon 
him,  General  Gorgas  expressed  the  thought  that  the  great 
value  of  the  sanitary  work  done  on  the  Panama  Canal  Zone 
was  in  showing  that  the  tropics  are  inhabitable  by  white 
men.  He  predicted  that  these  regions  would  eventually  be 
great  centers  of  population.  Food  is  produced  there  with  a 
minimum  of  effort  and  the  labor  of  man  is  rewarded  as  no- 
where else.  With  the  banishment  of  disease  these  regions, 
which  are  largely  uninhabitable  now,  would  become  the  most 
important,  fruitful  and  productive  sections  of  the  globe.  Gen- 
eral Gorgas  modestly  disclaimed  credit  for  the  discoveries  in 
sanitation  attributed  to  him.  He  spoke  of  his  work  as  that 
of  application  of  discoveries  made  by  other  eminent  sani- 
tarians and  asked  recognition  for  the  four  or  five  hundred 
young  Americans  who  were  his  able  assistants  In  the  Panama 
Canal  sanitation  work  and  who  In  the  beginning  risked  their 
lives  and  health  in  promoting  the  sanitary  work. 
•     •     • 

NEW  LIFE-SAVING  RAFT 
A  novel  life-saving  raft  is  described  in  the  Scientific 
American.  A  material  known  as  Java  kapok,  a  fibrous,  silky 
material,  the  product  of  a  tropical  tree  found  In  the  East 
Indies  and  Java,  is  said  to  be  very  suitable  as  a  filling  for 
mattresses,  cushions,  etc.  The  best  ()uality  of  kapok  has 
wonderfully  buoyant  properties.  The  fiber  is  very  fine  and 
w^ill  support  twenty  times  its  own  weight  in  water,  and  if 
enclosed  in  a  leather  or  artificial  leather  casing.  It  will  con- 
tinuously support  this  weight  for  two  months,  before  the 
water  finally  penetrates  the  mass  sufficiently  to  make  it  sink. 
Ocean  liners  equipped  with  mattresses  of  this  kind  would 
be  provided  with  what  would  virtually  be  a  great  number 
of  small  sized  rafts.  An  ordinary  mattress  filled  with  kapok 
will  easily  support  a  man  lying  on  It.  In  tests  made,  it  has 
been  found  that  a  mattress  covered  with  ordinary  ticking 
would  support  a  load  of  two  hundred  pounds  for  eight  hours. 
It  Is  stated  that  the  Navy  Is  beginning  to  use  this  material 
for  mattress  filling,  but  the  merchant  marine  will  not  be  In- 
terested until  cushions  and  mattresses  filled  with  kapok  are 
acceptable  Instead  of  cork  life-preservers  to  steamboat  in- 
spectors. 


848  MACHINERY  June,  1914 

WATCH  PENDANT  DRILLING  AND   BOW-BENDING  MACHINES* 


AUTOMATIC  MACHINES  FOR  DRILLINO.  COUNTERBORINO  AND  TAPPING  PENDANTS  AND  FORMING  BOWS 

ItY   011W8TKR  I-.   I.UUABt 


n 

♦A'*! 



..^ 

^^ 

c: 

' 

1 

^  w^ 

Mucliin 

Fig    1.     Operations  porformc 
on   the   Watch  Pendant 


Til  10  (IcsiKiiiiiK  and  Imildlng  of 
automatic!  inachiiios  for  mak- 
liiK  watch  parts  prosents  dif- 
lUultics  not  found  In  other  lines  of 
automatic  niaclilnery  construction.  In 
addition  to  the  automatic  features  to 
be  provided  for,  the  fact  that  the 
work  is  very  small  and  must  be 
handled  carefully  to  avoid  abrasion 
or  distortion  greatly  adds  to  the  de- 
signer's problems.  In  this  article 
will  be  described  two  machines 
which  were  designed  anri  manufactured  by  the  Sloan  &  Chaco 
Mfg.  Co.  of  Newark,  N.  J.  The  first  of  these  machines  is  for 
drilling,  counterboring  and  tapping  watch  pendants.  One  of 
these  pendants  is  shown  in  section  on  an  enlarged  scale  in 
Fig.  1.  In  Fig.  2  samples  of  the  pendants  are  shown  before 
machining  at  A  and  after  machining  at  B;  at  C  is  shown  a 
different  style  of  pendant  handled  on  the  same  machine.  The 
machine  itself  is  shown  in  Fig.  4.  One  of  the  watch  bows  is 
shown  before  bonding  at  D  in  Fig.  2  and  after  bending  at  E. 
The  machine  for  bending  these  bows  is  shown  in  Fig.  5  and 
the  details  of  the  machine  appear  in  Fig.  7.  Both  of  these 
machines  are  extremely  small,  being  less  than  two  feet  long  in 
their  greatest  dimensions,  and  either  one  of  them  may  be 
picked  up  bodily  without  much  exertion. 

Taking,  first,  the  watch  pendant  machine  and  referring  to 
Fig.  1,  it  will  be  seen  that  the  work  to  be  accomplished  is 
the  drilling  of  a  hole  5/16  inch  deep,  the  counterboring  of 
the  outside  and  the  tapping  of  the  larger  portion  of  the  hole 
as  marked  in  the  illustration.  The  blank  watch  pendants 
are  made  by  hydraulically  pressing  a  rolled-gold  covered  com- 
position piece  of  metal.  While  the  machine  is  shown  as  a 
whole  in  Fig.  4,  it  will  be  best  to  refer  to  Fig.  6  in  order  to 
understand  its  design  and  operation.  Referring  to  the  latter 
illustration,  then,  it  will  be  seen  that  the  machine  is  of  the 
multiple  spindle  type,  having  three  spindles  for  drilling, 
counterboring  and  tapping.  The  work  is  held  in  a  turret 
and  revolves  to  the  different  spindles.  In  this  illustration, 
the  turret  is  shown  between  indexings  in  order  that  none  of 
the  important  parts  may  be  hidden.  Power  is  received  at  the 
driving  wheel,  a  part  of  which  is  shown  at  A.  At  the  end  of 
this  driving  shaft  is  the  miter  gear  B,  that,  in  connection 
with  the  mating  gear  C  carries  rotation  to  the  second  or 
counterboring  spindle  D.  Rotation  is  carried  from  the 
counterboring   spindle   D   to   the   tapping  spindle  E   through 

*  For  other  articles  on  watch-case  making  see  "Method  of  Making  Watch 
Case  Pendants."  Octoher,  1912,  and  "Watch  Case  Manufacture  "  1  and  2. 
July   and   Augnst,    1912, 
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pinion  /■'  on  the  couiitcrlMjring  si)indle  that  meshes  with  an 
idler  O,  and  thence  to  the  gear  77  on  Iho  tapping  spindle. 
The  rev(>rsing  gear  for  the  tapping  spindle  is  also  carried 
from  the  counterboring  spindle  by  means  of  pinion  1  mesh- 
ing with  gear  .7.  Rotation  is  carried  to  the  drilling  spindle 
K  by  means  of  a  belt  L  directly  on  the  tapping  spindle. 

The  watch  pendants  are  held  in  the  four  stations  in  the 
turret  and  the  turret  is  rotated  by  the  indexing  shaft  M.  Mid- 
way between  driving  wheel  A  and  miter  gear  B  on  the  driving 
shaft  is  a  worm  that  meshes  with  a  worm-wheel  N  on  the  in- 
dexing shaft  M.  At  the  lower  end  of  the  indexing  shaft  is  the 
segment  gear  0,  The  teeth  on  segment  0  mesh  with  those  in 
the  turret  gear  P.  By  means  of  the  worm  and  worm-wheel, 
indexing  shaft  M  is  slowly  and  continuously  rotated.  As, 
however,  the  movement  of  the  turret  can  only  take  place 
when  the  teeth  in  the  segment  are  in  mesh  with  gear  P,  the 
indexing  takes  place  but  once  during  each  revolution  of  the 
indexing  shaft.  During  the  time  that  the  segment  is  running 
idle,  the  turret  is  locked  in  position  by  a  locking  bolt  that 
engages  one  of  the  four  tapered  slots  cut  in  the  disk  Q  that 
is  integral  with  the  turret  gear  P.     The  locking  mechanism 


ng.    2.     Samples   of  Watch   Pendants,    a   Bow   Blank   and   Bow 


Fig.   3.     One  of  the  Turret  Chucks 

is  concealed  beneath  the  indexing  segment  but  its  manipula- 
tion is  very  simple,  being  operated  from  a  cam  on  the  lower 
part  of  the  indexing  shaft. 

The  turret  rotates  upon  a  stud  mounted  on  the  base  of  the 
machine.  Each  of  the  four  stations  on  the  turret  is  provided 
with  a  chucking  fixture  R  in  which  the  pendant  is  held  and 
a  chute  S  that  serves  to  conduct  the  finished  piece  away  when 
at  the  ejection  point.  One  of  the  chucking  fixtures  is  shown 
separately  on  a  larger  scale  in  Fig.  3.  This  type  of  fixture 
provides  for  an  automatic  chucking  of  the  pendant  as  well  as 
for  the  automatic  loosening  of  the  jaws  from  the  work  and 
the  ejection  of  the  piece.  These  movements  are  accomplished 
by  having  the  two  gripping  jaws  A  of  the  fixture,  as  shown  in 
Fig.  3,  pivoted  upon  studs  B  that  pass  through  the  body  of 
the  fixture.  The  bottom  ends  of  the  jaw  levers  are  fitted  with 
adjustable  screws  C  The  points  of  these  screws  project  in- 
ward and  are  acted  upon  by  the  tapered  plunger  D.  Any  up- 
ward movement  of  the  taper  plunger  allows  the  jaws  to  open 
and  continued  upward  movement  causes  a  rod  to  rise  and 
eject  the  piece  from  the  jaws.  Referring  again  to  Fig.  6,  the 
method    of   operating   the    chuck   will    be    seen.     The    fourth 


June,  1914 


MACHINERY 


849 
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station  of  the  turret,  at  the  rear,  is  for  the  purpose  of  eject- 
ing the  machined  pendant  and  taking  on  the  new  blank 
pendant.  At  the  time  of  indexing,  when  the  turret  is  turning 
and  the  completed  piece  is  approaching  the  fourth  station, 
the  lower  end  of  the  chuck  plunger  comes  into  contact  with  a 
gradually  ascending  grooved  track  T.  As  the  piece  ap- 
proaches the  ejecting  point,  the  plunger  is,  of  course,  rising 
and  allowing  the  jaws  to  open;  at  the  same  time  the  plunger 
raises  the  pendant  in  the  chuck  so  that  all  that  is  necessary 
is  for  it  to  be  swept  out  of  the  way.  Ejecting  lever  V  is 
operated  upon  by  cam  V.  When  the  pendant  has  been  raised 
in  the  chuck  and  is  ready  for  ejecting,  a  sharp  drop  in  cam 
V  allows  the  ejecting  lever  to  be  pulled  against  the  pendant 
by  spring  pressure,  thus  knocking  it  out  of  the  chuck  and 
down  chute  S  into  a  receptacle  placed  there  for  the  purpose 
of  catching  the  finished  work.  The  gradual  ascent  in  cam  V 
brings  the  lever  back  into  position  for  ejecting  the  next 
piece  that  will  be  finished.  The  pendants  are  fed  to  the 
machine  through  a  tube  IV  which  is  of  the  right  section  to 
admit  the  pendant  blanks  but  will  not  allow  them  to  turn 
in  the  tube.  At  the  bottom  of  tube  W  is  the  latch  X.  This 
latch  is  for  the  purpose  of  allowing  but  one  of  the  pendants 
to  drop  from  the  tube  and  into  the  chuck  at  each  loading 
time.  This  latch  is  operated  by  a  cam  lever  y  that  is  located 
on  the  indexing  shaft. 

The  method  of  feeding  the  spindles  downward  for  the  cut- 
ting action  is  interesting  and  the  three  spindles  are  all  oper- 
ated from  the  cam  plate  Z.  The  cam  plate  is  turned  by  means 
of  spur  gearing  from  the  top  of  the  indexing  shaft.  The 
ends  of  the  three  operating  spindles  are  rounded  over  and 
bear  against  separate  cam  sections  upon  the  under  side  of 
this  cam  plate.     By  means  of  spring  pressure  the  ends  of  the 


spindles  are  kept  normally  in  contact  with  lii'  '.mi  .-.irlacc-ri. 
As  cam  /,  turns,  tlie  inclined  faces  of  the  cam  paths  cause 
the  spindles  to  descend  in  their  brackets,  thus  advancing  lh(j 
tools  in  the  work.  At  the  end  of  each  cut  an  abrupt  drop 
in  the  cam  paths  allows  the  tools  to  Jump  back  out  of  llie 
work  and  leave  the  field  clear  for  Indexing.  The  changing 
of  the  tapping  spindle  direction  from  forward  to  reverse  Is 
accomplished  by  means  of  a  friction  within  the  spindle.  Tliis 
friction  is  operated  from  the  cam  plate  and  when  the  spindlo 
has  reached  the  limit  of  the  tapping  operation,  the  engage- 
ment of  the  friction  clutch  causes  the  reversing  gears  to  act 
on  the  spindle  and  back  the  tap  out  of  the  work. 

The  operation  of  the  machine  is  as  follows:  Loading  cam 
Y  operates  the  latch  on  the  feed  tube  and  allows  one  pendant 
to  drop  into  the  open  chuck.  Indexing  now  takes  place,  the 
chuck  jaws  grip  the  work  and  it  is  carried  to  the  drilling 
station.  The  drilling  takes  place  while  the  counterboring  and 
tapping  operations  are  proceeding  on  other  pieces  and  then 
the  turret  indexes,  bringing  the  drilled  pendant  to  the  counter- 
boring position.  At  this  point  the  outside  of  the  pendant 
is  countcrbored  as  shown  in  Fig.  1  and  a  subsequent  index- 
ing brings  it  into  the  tapping  position  while  another  pendant 
blank  is  chucked  and  goes  to  the  drilling  position.  Here  a 
r)/32-inch    tap,    64    threads   to   the    inch,    taps   out    the    upper 


The    Watch    Bow    Forming   Machine 


Fig.   6.     Details  of  the  Pendant  Machine 

section  of  the  hole,  after  which  the  last  Indexing  brings  it  into 
the  ejecting  position.  At  this  point  the  ejecting  lever  comes 
into  action  and  sweeps  the  piece  from  the  chuck  Into  the 
chute  and  out  of  the  machine.  Just  after  the  ejecting  opera- 
tion takes  place,  the  loading  cam  operates  the  latch  on  the 
tube  and  allows  a  new  piece  to  drop  into  the  chuck.  Thus 
one  piece  is  finished  at  each  indexing. 

The  operation  of  the  machine  is  entirely  automatic  after 
the  pendants  have  been  placed  in  the  teed  tube.  The  ma- 
chine can  be  used  for  different  types  of  pendants  and.  in  fart, 
by  proper  tooling,  for  any  work  requiring  similar  drilling  and 
tapping  operations. 

A  Machine  for  Bendlntr  Watch  Bows 

In  the  lower  part  of  Fig.  2  at  D  is  shown  the  blank  for  a 
watch  bow.     This,  it  will  be  noticed,  is  thinned  down  at  the 
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ends  St)  as  to  leave  the  central  portldu  oi  the  link  ol'  tli(> 
correet  thlckneRH.  The  wire  stock  tised  is  rf)lle(l  Kold  and 
the  ends  are  thinned  down  by  swuKlns.  At  ]■!  In  the  same 
Illustration  Is  the  bent  watch  how,  and  it  Is  for  the  purpofle 
of  perl'ornilnK  this  bending  operation  tliiil  the  machine  Il- 
lustrated In  KIk.  r>  was  designed  and  built. 

The  details  of  this  machine  may  best  bo  seen  by  referring 
to  the  enlarged  illustration,  Fig.  7.  This  shows  the  machine  as 
viewed  from  above,  and  those  familiar  with  wire  working 
machinery  will  recognize  that  it  works  on  the  same 
principle  as  the  four-slide  wire  forming  machine.  The 
straight  blanks  for  the  bows  are  fed  down  the  inclined  chute 
A.  Directly  under  this  chute  is  a  semicircular  stationary 
forming  tool.  This  is  not  shown  In  the  photograph.  The 
principal  forming  tool  or  arbor  B  is  located  on  the  ram  0  of 
the  machine.  This  ram  has,  at  its  extreme  rear  end,  a  roll 
D  that  is  acted  upon  by  contact  from  a  cam  E  on  the  cranli- 
Bhaft  of  the  machine.  The  function  of  this  cam  is  to  ad- 
vance the  ram  and  the  forming  tool  on  it.     The  ram  is  re- 


Fig.  7.  Plan  View  of  the  Watch  Bow  Machine 
turned  by  springs  G  that  bear  against  a  plate  H,  keeping  roll 
D  always  in  contact  with  the  cam  on  the.  driving  shaft  There 
is  a  dwell  on  cam  E  that  serves  to  keep  the  forming  tool  B 
and  the  bow  that  it  has  pushed  into  the  semicircular  sta- 
tionary forming  tool  in  its  innermost  position,  while  the  side 
arms  7,  actuated  by  the  long  operating  levers  J,  come  in 
from  the  sides  and  force  the  ends  of  the  wire  around  form- 
ing tool  B.  These  levers  are  operated  from  cams  K  on  the 
driving  shaft.  As  soon  as  tool  B  is  withdrawn  by  the  spring 
action  of  the  ram,  the  formed  bow  drops  from  the  forming 
tool  S  to  a  box  beneath  the  machine.  The  slight  spring  of 
the  wire  is  sufficient  to  loosen  it  from  the  arbor,  and  as  the 
entire  lower  half  of  this  arbor  tapers  sharply,  the  bow  drops 
off  by  gravity. 

An  interesting  feature  of  this  machine  is  the  method  by 
means  of  which  the  blank  is  centered  in  relation  to  the  form- 
ing tools.  As  soon  as  the  blank  drops  down  into  the  bending 
position  its  ends  are  caught  between  spring  fingers  L.  These 
spring  fingers  are  evenly  brought  together  when  the  ram 
advances,  just  before  the  bending  takes  place,  by  means  of  a 
wedge  shaped  block  M.     This  wedge  shaped  block  is,  in  turn. 


pu.slied  lorward  by  lever  A'  that  Is  operated  by  a  cam  O  on 
the  (Tankshaft.  This  centering  action  takes  place  just  be- 
fore the  bending  tools  start  to  act  upon  the  wire  and  insure 
thai  the  ends  of  tlie  link  are  bent,  leaving  tliein  the  same 
length.  l..ike  the  watch  pendant  turning  drilling  machine, 
this  niachino  is  entirely  automatic  after  the  blanks  have  been 
placed  In  the  chute. 

•    •     • 

APPROXIMATE  RULES  FOR  STEEL  BEAMS 
Some  useful  approximate  formulas  arc  to  be  found  in  a 
paper  on  "Calculations  and  Details  for  Steel-frame  Duildings 
from  the  Draftsman's  Standpoint,"  recently  read  before  the 
Concrete  Institute  (Great  Britain)  by  W.  C.  Cocking.  The 
author  states  that  the  section  modulus  of  an  I-beam  is  given 
approximately  by  the  expression: 

W.d 

M  = 

10 
where  W.   denotes  the  weight  of  the  section  in  pounds  per 
foot  run,  and  d  its  depth  over  flanges  in  inches.     The  safe 
load  on  a  1-foot  span  for  I-sections  is  approximately 
W.d 


the  corresponding  stress  being  7i/^  to  8  tons  per  square  inch. 
For  I-beams  used  as  pillars,  the  safe  load  is  approximately 
equal  to  the  safe  load  per  foot  run  on  a  span,  which  measured 
in  feet  is  equal  to  twice  the  width  of  the  flange  in  inches,  the 
load  being  taken  as  applied  laterally,  and  the  column  con- 
sidered as  fixed  at  both  ends.  For  a  stress  of  7%  tons  per 
square  inch  the  section  modulus  required  is  Af  =  0.2  to  L^, 
where  w  denotes  the  load  in  tons  per  foot  run,  and  L  the  span 
of  the  beam  in  feet.  The  approximate  weight  of  a  beam  to 
carry  a  given  load  is: 

WL' 

Wb  = , 

1000  d 
where   Wb   denotes   the  weight  of  the  beam   in   tons,  W   the 
total    equivalent   uniform   load   in   tons   per   foot  run,  L  the 
span  in  feet,  and  d  the  depth  of  the  beam  in  inches.     The 
weight  of  a  column  is  approximately: 

WL 

Wp , 

0 

where  C  is  2500  for  both  ends  fixed,  and  2000  for  one  hinged 
and  the  other  fixed.  In  this  case  W  denotes  the  total  central 
load  on  the  column,  and  L  its  laterally  unsupported  length 
in  feet.    The  weight  of  a  beam-easing  is  approximately: 

Wo  =  0.00035  bdL, 
where  Wc  =  total  weight  of  the  casing  in  tons,  &  the  breadth, 
and  d  the  depth,  both  in  inches,  while  L  is  the  length  in  feet. 
The  same  formula  applies  to  columns.  For  calculating  the 
effect  of  eccentric  loads  on  columns,  Mr.  Cocking  recommends 
the  following  factors:  For  I-sections  the  equivalent  central 
load 

=  1%  times  eccentric  load  if  latter  is  connected  to  the 
web  of  the  I-beam, 

=  214    times   eccentric  load   if   the   connection   is   to   a 
flange. 
The    corresponding    factors    for    an    I-beam    column    with 
plates  over  each  flange  are  114  and  2%,  respectively.     For  a 
double  I-section,  with  plates  riveted  to  each  flange,  the  factor 
is  greatest  when  the  connection  is  made  to  the  web  of  one 
of  the  I's  and  may  be  taken  as  2%  times  the  eccentric  load. 
*     *     * 
The    Detroit    Executives    Club    was    recently    organized    in 
Detroit  for  the  purpose  of  determining  how  the  efficiency  of 
local  organizations  can  be  increased.     E.   St.  Elmo  Lewis  of 
the  Burroughs  Adding  Machine  Co.,  Detroit,  is  the  chief  pro- 
moter  of  the   idea.     The  club   is  at  present   in   a   formative 
stage.     Primarily  it  will  be  composed  of  fifty  members  of  as 
many  different  organizations  in  Detroit,  and  only  those  who 
are  invited  to  join  will  be  made  members.    The  object  of  the 
club    is    to    study    eflSeiency,    scientific    management,    welfare 
work,  methods  of  employment,  etc.    One  subject  will  be  taken 
at  a  time,   and   exhaustive   researches   will   be   made   in   fac- 
tories all  over  the  country. 
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A   GAGE   LIMIT    SYSTEM    FOR  GENERAL 
WORK 

BY    KRED  W.   MCARDLB" 

The  system  of  gage  limits  licro  described  was  devised  for 
use  In  an  engineering  ofHce  wliieli  specializes  on  general  ma- 
chine design.  The  various  machines  designed  are  built  In 
different  factories,  depending  on  the  client  for  whom  the 
work  is  done,  and  often  without  supervision  by  the  engineer; 
so  it  is  evident  that  any  system  of  limits  used  must  be  sim- 
ple and  readily  understood.  When  a  new  machine  is  designed 
it  is  almost  impossible  to  make  a  set  of  drawings  so  com- 
plete in  detail  as  not  to  require  more  or  less  explanation,  and 
one  of  the  most  important  items  is  that  of  fits.  It  is  not  suf- 
ficient to  give  nominal  sizes  on  a  detail,  as  it  then  leaves  the 
matter  to  the  judgment  of  the  individual  machinist  as  to 
whether  a  stud,  shaft  or  other  part  shall  be  up  to  size,  over 
or  under.  If  the  man  is  a  careful  workman,  he  either  refers 
it  to  his  foreman,  who  as  likely  as  not  knows  little  more  than 


Fig.   1.     Examples  of  Details  showing  TTse  of  Gago  Limit  Bystem 
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Fig.    2.     Form    of    Gaga   Limit    System   for    General   Work 

he  does  about  the  matter,  or  he  makes  it  "full"  to  allow  for 
final  fitting. 

In  either  case  there  is  a  loss  of  time  and  added  expense. 
This  is  equally  true  if  parts  are  designated  as  "running"  or 
"driving"  fits,  for  still  the  machinist  must  use  his  judgment, 
which  is  apt  to  be  such  as  to  leave  him  on  the  safe  side.  If 
instead  of  following  this  practice,  the  sizes  are  given  in 
thousandths,  with  or  without  limits  of  variation,  it  often 
occurs  that  the  work  will  be  built  in  a  small  factory  unac- 
customed to  such  specifications,  and  the  cost  will  be  increased 
by  the  extra  care  that  is  taken  with  parts  that  do  not  require 
particularly  close  work,  solely  because  the  job  bears  the  hall 
mark  of  accuracy  on  some  of  the  parts.  The  latter  method 
has  the  additional  disadvantage  of  causing  extra  work  in 
placing  the  limit  sizes  on  the  drawing.  This,  of  itself,  is 
something  of  an  item  on  any  design  requiring  a  considerable 
number  of  details. 

Experience  with  these  and  kindred  difficulties  led  to  a  tenta- 
tive method  that  has  been  developed  into  a  system,  in  no 
sense  perfect,  but  one  which  can  be  readily  used  in  general 
work,  and  which  insures  good  work  without  fitting  or  ques- 
tions as  to  fits;  these  are  decided  by  the  designer  and  indi- 
cated in  a  way  that  is  easily  understood  by  the  workman. 
This  result  is  accomplished  by  affixing  to  all  dimensions  which 
require  limiting,  a  plus  or  minus  sign  and  a  letter,  A,  B,  or 
C,  which  indicates  the  amount  of  variation;  plus  indicating 
over  nominal  size  and  minus  indicating  under  size.  A  rubber 
stamp  giving  the  data  presented  in  Fig.  2  is  used  on  each 
detail  sheet  and  the  various  details  are  marked  accordingly, 
with  the  result  that  the  machinist  makes  a  part  regardless 
of  fits,  and  each  IncMvidual  part  is  made  without  the  disturb- 
ing element  of  thousandths  on  some  other  part. 

The  gist  of  the  method  is  this:  If  a  dimension  has  a  plus 
letter  after  it,  it  must  be  up  to  size  or  over,  within  the 
limits  called  for  by  the  letter.     Similarly,  if  a  dimension  Is 


followed  by  a  minus  sign,  it  cannot  be  over  size  and  may  be 
under,  according  to  the  letter.  A  finish  dimension  without 
plus  or  minus  letter  indicates  that  the  size  is  nominal,  and 
ordinarily  careful  work  is  all  that  is  required.  Slots  and  de- 
pressions that  would  be  measured  by  a  plug  gage  may  be 
considered  as  holes,  and  come  under  the  heading  "all  holes 
are  standard  reamer  size  unless  noted."  Working  on  this 
basis,  studs,  shafts,  slides,  etc.,  are  marked  minus  if  a  running 
fit,  plus  if  a  driving  or  press  fit,  and  the  limiting  letter  accord- 
ing to  the  judgment  of  the  designer.  Doth  the  plus  A  and  the 
minus  A  dimension  may  ordinarily  be  considered  as  plug 
size,  with  this  difference— that  the  plus  sign  would  be  used 
where  It  was  essential  that  the  part  be  absolutely  rigid,  as  in 
the  neck  of  a  stud  where  it  fastens  or  Is  screwed  In  to  an- 
other part,  making  it  integral;  the  minus  sign  would  be 
used  where  a  part  is  subject  to  frequent  removal,  as  In  a 
stop  plug  or  other  part  where  ease  in  removing  Is  essen- 
tial. If  preferred,  however,  plug  sizes  may  be  specified  in 
thousandths,  which  of  course  would  adniit  of  no  variation. 
Drilled  holes  are  so  marked,  and  cored  holes  should  be 
specified.  Fig.  1  will  illustrate  the  application  of  this 
method  to  detail  work.  The  roll  shown  is  a  running  fit  on 
the  stud,  and  it  is  evident  that  the  two  details  may  be  made 
independently  and  yet  work  together  without  subsequent 
fitting.  It  will  be  noticed  that  limits  are  given,  both  on  the 
length  of  the  shoulder  on  the  stud,  and  on  the  width  of  the 
roll,  and  this  apparently  departs  from  the  general  method 
described.  It  seems  advisable,  however,  to  allow  variation 
when  possible,  rather  than  absolute  sizes,  and  In  such  cases 
as  this,  side  clearance  may  be  split  up  between  the  two  de- 
tails with  satisfactory  results. 

Since  the  adoption  of  this  method,  two  machines  radically 
different  in  class  have  been  designed,  and  the  form  shown 
in  Fig.  2  could  not  be  used  without  modification.  One  of 
these  machines  was  of  a  character  that  forbade  a  maximum 
variation  of  more  than  0.002  inch;  the  other  was  of  an 
exactly  opposite  character,  being  used  on  heavy  work,  sub- 
jected to  the  action  of  water,  and  lubricated  with  heavy 
grease.  In  the  latter  machine  a  maximum  variation  of 
0.015  inch  or  even  more  was  allowable,  without  affecting  the 
action.  To  meet  these  conditions,  the  same  rubber  stamp 
was  used  and  the  values  of  the  limiting  letters  changed,  as 
shown  in  Fig.  3. 

After  a  year  or  more,  it  has  been  found  that  little  or  no 
explanation  is  required  when  a  drawing  marked  as  described 
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Fig.    3.     Special    Forms    of    Gago    Limit    System    for    Fine 
and  Rough  Work 

is  put  into  the  shop;  moreover,  the  men  seem  to  take  kindly 
to  It.  In  estimating  costs,  it  Is  found  valuable  as  an  aid  to 
the  contractor  in  getting  a  closer  figure  than  would  be  ob- 
tainable where  nicety  of  finish  would  be  a  matter  of  guess 
work.  Finally,  one  additional  safeguard  is  given  both  to  the 
designer  and  to  the  machinist.  Errors  are  almost  certain 
to  occur  either  in  the  shop  or  drafting-room,  or  in  both.  The 
writer  has  a  case  in  mind  where  cumulative  errors  in  finish, 
any  one  or  two  of  which  would  have  had  no  effect,  resulted 
in  apparent  discrepancy  which  affected  to  a  considerable  ex- 
tent the  working  of  the  parts.  In  going  over  the  work  It 
was  found  that  fits  were  made  according  to  the  judgment  of 
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tho   man   niakiiiK  the   piece;    lii   inakiiiK   Ills   he   kej)!    on    the 
side  of  safety,  and  no  blnnio  could  bo  attached  to  hlni  for  his 
work.     In  several   parts  all   fitting  on   the  safe  side  the  net 
result   was   over   size.      Apparently    It   was   a   mistake   of   the 
draftsman,  until  the  drawings  were  shown  to  check  up  cor- 
rectly.    The  only   thinK  that  could  bo  done  was  to  alter  the 
parts  affected   in  order  to   make  the   machine   operative,  and 
there   remained   a  lurking   Impression   in   the   minds  of  both 
the  builder  and  the   man   who  paid   tho   bills   that  somehow 
it  was  the   fault  of  the  draftsman,  but  that  he  had  got  out 
of   it   on    a   Scotch    verdict,    "not   proven."     The    method    de- 
scribed  may  be  improved  and  amplKied,  but  the   results  ob- 
tained   from    the    present    form    are    such    tliat    it    has    been 
thought   inadvisable  to   introduce  additional  complication. 
*     *     * 
PROFIT-SHARING  AND  CO-PARTNE3RSHIP 
An   interesting  report  on   profit-sharing  and   labor   co-part- 
nerships  has   been   issued  by   the   British   Labor   Department 
of  the  Board  of  Trade  and  is  reviewed  in  a  recent  number  of 
the  Mechanical  Engineer.    This   report   indicates   that   under 
present     industrial    conditions,     co-partnerships     and     profit- 
sharing  are  successful  only  in  exceptional  instances.    It  shows 
that,  as  far  as  the  engineering  and  allied  industries  are  con- 
cerned, the  present  outloolt  is  discouraging.     Out  of  six  min- 
ing and  quarrying  companies  that  started  on  a  profit-sharing 
basis,  the  co-partnership  scheme  has  been  abandoned.     In  the 
metal  trades,  out  of  nine  firms  that  started  profit-sharing  ar- 
rangements  only   one   still   employs   the   method,   and   out   of 
twenty-one    engineering    and    shipbuilding    firms,    only    four 
still  maintain  the  system.     The  only   trade  or  industries   in 
which  schemes  of  this  kind  seem  to  be  successful  are  those 
in  which  the  company  has  more  or  less  of  a  monopoly  and 
in  which  the  profits  are  almost  assured  from  the  beginning. 
As  an  example  of  this  may  be  mentioned  gas  works,  where 
out  of  thirty-four  cases  reported,  in  only  one  instance  has  the 
profit-sharing  been  abandoned.   Prance  is  the  country  in  which 
methods  of  this  kind  have  been  longest  in  existence;  in  fact, 
its    oldest    profit-sharing    undertaking    dates    from    1820.      In 
Germany,   profit-sharing  has   made  little   progress   and   many 
of    the    arrangements    introduced    have    been    comparatively 
short-lived.      Thus,    out    of   fifty-four   profit-sharing   instances 
recorded  in  1878,  only  nine  were  in  existence  in  1901.    At  the 
present  time,  there  .are  only  thirty  profit-sharing  institutions 
known  to  be  in  existence  in  that  country;  twenty-one  of  these 
undertakings    for    which    particulars    are    available    employ 
about   15,000  people.     In   the   United   States   there  are   about 
twenty-five  or  thirty  firms  that  have  introduced  profit-sharing 
schemes,  and  some  of  those  that  have  done  so  are  very  large. 
A    general    survey    would    therefore    indicate    that    at    the 
present  time  there  is  little  hope  of  relieving  industries  from 
labor    difficulties    by    arrangements    of    this    kind.      A    much 
better  method  would  seem  to  be  the  Canadian  provision  for 
public    investigation    and   publication    of   all    the    facts   when 
differences  arise  between  employers  and  employes. 
*     *     * 
Every    new    movement    is    attended    by    quackery,    and    no 
matter  how  meritorious   it  may  be,   the  effect  of  the  fakers 
engaged  in  promoting  it  for  large  personal  gains  is  to  dis- 
courage   and    retard    its    legitimate    development.      Scientific 
management    of   manufacturing   plants    is   no   exception.     In 
fact,   it  has  suffered   severely  from   the  absurd  methods  and 
claims  made  by  "efficiency  engineers"  who  have  exploited  it 
to  their  own  profit  and  the  loss   of  concerns  who   have   en- 
gaged their  services.     The  possibilities  of  scientific  manage- 
ment properly  worked  out  are  almost  unlimited,  but  they  will 
be  realized  in  the  greatest  measure  when  it  is  developed  by 
practical  men  who  are  able  personally  to  do  the  work  they 
aim  to  direct.     The  result  of  malpractice  in  efficiency  better- 
ment is  reflected  in  the  fact  that  some  concerns  actively  en- 
gaged in  the  study  of  production  methods  will  not  admit  that 
such  work  is  being  done  for  fear  of  being  discredited  in  the 
eyes  of  their  workmen.    The  study  is  carried  on  unobtrusively 
by  men  who  do  not  pose  as  "eflSciency  experts."     No  radical 
changes    are    made,    but    when    the    weak    places    are    found 
changes  of  method  are  made  gradually. 


REDUCING  LABOR  COSTS  BY  BROACHING* 

HY   A.   B    COKMIBltt 

'flic  i-dukIi  forging  for  a  bearing  ring  and  one  of  the 
finished  rings  arc  illustrated  In  Fig.  1.  In  machining  these 
forgings,  a  prominent  automobih;  parts  manufacturer  has 
reduced  the  labor  cost  materially  by  the  application  of 
broaching  In  machining  the  inside  surfaces  and  the  four 
holes  through  the  ring.  In  this  article  a  description  will 
first  be  given  of  the  methods  now  employed  in  machining 
these  forgings,  after  which  a  comparison  will  be  drawn  be- 
tween the  present  method  and  that  formerly  employed, 
with  the  object  of  show- 
ing how  the  saving  of 
time  was  made  possible 
by  the  change. 

The  rough  forgings 
are  made  from  0.25  to 
0.30  per  cent  carbon 
open-hearth  steel.  The 
first  operation  consists 
of  machining  the  sur- 
faces A  which  come  in 
contact  with  the  fixture 
used  in  broaching  the 
inside  of  the  ring  in  the  second  operation.  The  broaching 
fixture  consists  of  a  faceplate  which  holds  the  hardened 
steel  block  B.  This  block  guides  the  broach,  and  the  finished 
surfaces  A.  on  the  forging  are  also  held  in  contact  with 
the  block  to  locate  the  work  properly.  A  set  of  three 
broaches  is  used;  the  first  broach  takes  a  coarse  chip  be- 
cause the  cut  is  relatively  narrow;  the  second  broach 
takes  a  finer  chip;  and  the  third  broach,  whicli  has  the 
maximum  width  of  cut  to  deal  with,  removes  but  0.001  inch 
of  metal.  The  last  seven  teeth  of  this  broach  are  straight 
while  only  the  last  three  teeth  of  the  first  two  broaches 
are  straight.  Accuracy  in  this  operation  is  particularly 
important  because  it  is  not  only  employed  to  finish  the 
forging,  but  the  four  surfaces  finished  by  broaching  are 
used  in  locating  the  work  for  all  subsequent  operations. 

The   duplex   milling  fixture   on   which   the   third   operation 
is    performed    is    illustrated    in    Fig.    3.      The    forgings    are 


Fig.    1. 


One   of  the  Rough   Forgings   and 
a  Finished  King 


Fig.   2. 


Broaching  Fixture  and   One  of  the  Broaches  used  for 
finishing   the    Inside    of    the   Forgings 


located  on  hardened  plugs  C  and  clamped  down  against  the 
surfaces  A  which  were  machined  in  the  first  operation.  The 
two  work-holding  plugs  of  this  fixture  are  indexed  simulta- 
neously by  means  of  spur  gears  D,  and  the  blocks  are  located 
in  position  by  means  of  tapered  plungers  E  controlled  by 
operating  screws.  The  milling  cutters  are  employed  to  fin- 
ish  the   outside    faces   of   the    forging   corresponding   to    the 


•  For  additional  information  on  broaching  previously  published  Id 
Machinery,  see  "Broaching  a  Dovetail  Key-seat  in  a  Taper  Hole," 
February,  1909;  "Broaching  Automobile  Parts."  April.  1909;  "Broaching  a 
Connecting-rod  End,"  June,  1912;  "Broaching  the  Square  Holes  in  Vise 
Bodies,"  February,  191.3;  "Broaching  Automobile  Parts,"  June,  1913; 
"Broaching  Vs.  Milling."  June,  191.3;  "Broaching  Pivot  Holes  in  Scale 
Parts,"  July,  1913;  "Broaching  a  Vacuum  Cleaner  Part."  July.  1913; 
"Broaching  a  Long  Keyway,"  August,  1913:  "Points  on  Broach  Making." 
October,  1913;  "Drilling  Machine  Fixture  for  Broaching  Push-rod  Guide 
Holes,"  December.  1913;  "Broaching  Vs.  Reaming,"  by  F.  J.  Lapointe. 
February,  1914;  "Broaching  vs.  Reaming,"  February,  1914;  and  "Broaching 
Round    Holes,"    March,    1914. 
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four   inside   faces   wiiich   were   finished   by   broaching   in   tlie 
second  operation. 

After  completing  tlu!  milling  operation,  the  forgings  are 
tal<en  to  a  four-spin  die  senii-autoniatic  horizontal  drilling 
machine  of  special  design  wliero  four  31/;{2-inch  holes  are 
drilUul  in  each  piece.  The  work  is  held  on  a  hardened  plug 
/•'  of  the  fixture  shown  in  Fig.  4.  The  plug  has  holes  in  It 
to  admit  the  drills  when  they  pass  through  the  work.  After 
the  holes  have  been  drilled  on  this  machine,  the  forgings  are 
transferred  to  another  broaching  machine  where  the  four 
holes  are  broached  to  0.999  inch  in  diameter.  In  performing 
this  operation,  the  work  is  held  on  a  hardened  plug  G  of  the 
fixture  shown  in  Fig.  5.  This  plug  also  has  holes  in  it  to 
allow  the  broach  to  pass  through  in  finishing  the  holes  on 
opposite  sides  of  the  forging.  Nothing  in  the  way  of  an 
indexing  mechanism  is  attempted  on  this  fixture,  the  work 
being  lifted  off  the  plug  and  replaced  in  position  for  broach- 
ing the  other  two  holes. 

After  the  broaching  has  been  completed,  the  forgings  are 
burred  by  the  tool  shown  in  Fig.  6.    The  lower  burring  cutter 

is  made  with 
a  square  hole 
in  it.  This 
cutter  is  placed 
in  position  and 
the  arbor  with 
the  fixed  cut- 
ter mounted 
on  it  is  en- 
tered through 
the  upper  hole 
ill  the  work 
and  moved 
down  until  it 
enters  the  hole 
in  the  lower 
cutter.  After 
the  operation 
has  been  per- 
formed in  this 
position,  the 
work  is  moved 
three  times  in 
order  to  burr 
the  other  three 
h  o  1  es .  One 
operator  is  em- 
ployed for  each 

of  the  operations  except  those  of  milling  the  outside  of  the 
forgings  and  drilling  the  holes,  these  two  operations  being 
performed  by  one  man. 

The  original  method  of  machining  these  pieces  was  to 
first  drill  and  ream  the  holes  on  a  four-spindle  drill  press 
provided  with  two  drills  and  two  reamers.  Four  box  jigs 
were  used  in  a  row  on  this  machine.  The  second  operation 
consisted  of  profiling  the  inside  of  the  forging,  a  fixture 
being  used  for  this  purpose  which  had  four  locating  pins. 
In  the  third  operation,  the  square  hole  was  broached  to  the 
required  size,  the  work  being  located  by  a  fixture  with  four 
pins  as  in  the  preceding  case.  The  fourth  operation  con- 
sisted of  rough-  and  finish-milling  the  outside  faces  of  the 
forgings  on  a  hand  miller,  which  milled  one  face  at  a  time. 


Duplex   Fixture   for   use   in   milling  the 
Outside  Faces  of  the  Forgings 


III  the  fifth  operation  the  holes  were  broached  to  the  re- 
<iuired  diameter  of  0.999  Inch,  and  after  this  had  been  done 
the  final  operation  was  performed,  which  consisted  of  burring 
tli(!  holes  by  hand. 

A  great  saving  of  time  has  been  effected  by  adopting  the 
new  method.     Through  the  use  of  special  four-splndle  semi- 


Fig.   4.     Jig  used   for  drilling   the   Four  Holes   In   the   Forgings 


Fig.  6.     Broach  and  Fixture  used  for  broaching  the  Four  Holes 
in  the  Forgings 

automatic  drilling  machines,  one  man  is  able  to  finish  eight 
holes  in  the  time  formerly  required  to  drill  and  ream  two 
holes.  The  substitution  of  broaching  for  profiling  In  finish- 
ing the  inside  of  the  forgings  has  not  only  effected  a  saving  of 
time,  but  it  requires  less  manual  labor  and  produces  more 
satisfactory  work.  There  was  a  tendency  to  chatter  in  fin- 
ishing the  inside  of  the  forgings  on  the  profiler.  The  new 
milling  operation  has  also  been  the  means  of  effecting  a 
great  saving  of  time.  We  were  at  first  under  the  impression 
that  the  length  of  cut  was  too  short  to  allow  the  work  to  be 
handled  efficiently  with  power  feed,  but  it  was  found  that 
when  hand  feed  was  used  the  operator  pushed  the  work 
across  the  cutter  at  a  greater  speed  than  was  necessary,  the 
result  being  poorly  finished  work.  As  previously  mentioned, 
only  one  roughing  cut  is  now  taken  which  gives  a  very  nice 
finish. 

In  order  to  obtain  the  most  efflcient  results,  particular 
attention  has  been  paid  to  the  grouping  of  the  machines  in 
order  to  allow  the  work  to  be  transferred  from  one  machine 
to  the  other  as  rapidly  as  possible.  The  arrangement  is 
such  that  when  the  work  is  finished  on  one  machine  it  Is 
laid  down  within  easy  reach  of  the  operator  of  the  next 
machine  and  so  on  until  the  last  operation  has  been  per- 
formed. This  method  of  grouping  is,  of  course,  only  pos- 
sible in  factories  which  specialize  on  standard  products. 


It  is  interesting  to  note  that  in  the  battleship  machinery 
of  today  there  is  not  found  the  great  amount  of  copper,  brass 
and  gun-metal  that  was  common  in  ships  built  twenty  years 
ago.  In  the  propelling  machinery  of  the  modern  battleship, 
the  weight  of  non-ferrous  metals  today  equals  about  17  per 
cent  of  the  steel  and  iron,  whereas  twenty 
years  ago  the  non-ferrous  metals  In  the 
propelling  machinery  amounted  to  about 
34  per  cent  of  the  weight  of  the  steel  and 
iron  parts.  Except  for  the  very  smallest 
pipes,  for  example,  copper  steam  pipes 
are  not  used  in  the  most  modern  types  of 
battleships.  Gun-metal  ends  for  con- 
densers have  also  disappeared  and  the 
condenser  shell  is  made  from  sheet  steel, 
which  is  lighter,  although  not  so  durable 
as  gun-metal.  It  has,  however,  sufficient 
life  as  compared  with  the  probable  life  of 
the  battleship.  In  the  whole  structure  of 
the  vessel,  however,  the  proportionate 
amount  of  the  non-ferrous  metals  has  not  been  reduced  as 
compared  with  twenty  years  ago,  on  account  of  the  increase 
in  gun  turrets,  fire  control  appliances,  electric  lighting,  tele- 
phones, etc.,  where  non-ferrous  metals  are  advantageous  or 
necessary. 


Tool   used   for 
ing   Operation 
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ON  INDUCING  OURSELVES  AND  OUR  MEN  TO  EARN  MORE  MONEY* 


SOME  POINTS  ON  SBOURINU  KKKIUIEBNCY  THROUGH  COOPBRATION  OF  EMPLOYER  AND  EMPLOYE 


BY  J.  O.  BPWNCWt 


TlllO  record  of  the  roccMit  past  and  tlic  evidence  as  to  the 
immediate  future  point  to  the  fact  that  If  the  Ameri- 
can macliino  tool  industry  is  to  compete  for  the  best 
worlvmen,  there  must  be  a  cliangc  in  our  methods.  (Compe- 
tition with  Europe  and  witliin  the  trade  precludes  the  possi- 
bility of  any  groat  increase  in  the  selling  prices  of  our 
products.  The  changes,  then,  must  take  place  within  our 
organization;  we  must  get  more  salable  goods  per  dollar  of 
investment,  and  this  result  must  be  attained,  not  by  a  de- 
crease in  the  earnings  of  all  concerned,  but  by  an  increase, 
else  we  will  gradually  lose  the  best  of  our  men  to  such  other 
industries  as  have,  at  present,  a  larger  margin  of  profit.  This 
movement  has  already  made  inroads  into  the  field  of  good 
machinists,  and  everyone  is  familiar  with  the  statement  that 
"we  can't  get  the  kind  of  man  that  we  could  some  years  ago." 
This  lack  of  good  men  is,  of  course,  not  due  entirely  to  the 
fact  that  other  industries  are  offering  better  opportunities, 
but  is  more  or  less  influenced  by  the  growth  of  industry  in 
general  being  faster  than  the  supply  of  trained  men  can  keep 
pace  with.  Nevertheless,  one  industry  in  particular  is  taking 
from  us  many  of  our  brightest  young  men,  and  is  taking  them 
almost  entirely  because  of  wages.  Granting,  then,  that  con- 
ditions will  remain  practically  as  they  are,  the  only  method 
by  which  we  will  keep  the  personnel  of  our  particular  in- 
dustry in  the  highest  class  is  by  the  offering  of  greater 
wages.  The  mere  act  of  holding  a  job  has  ceased  to  be  the 
all-important  inducement. 

Inefficiency  of  Workmen 

Whenever  the  word  "eflaclent"  or  "inefficient"  has  been  used 
as  applying  to  our  line  of  work,  the  natural  tendency  has  been 
for  all  minds  to  turn  to  the  shop  end  of  the  business,  especi- 
ally to  the  man  who  runs  a  machine.  Practically  all  of  the 
illustrations  by  means  of  which  our  eminent  experts  have 
arrested  the  attention  and  gained  a  permanent  lease  of  the 
ears  of  managers  and  board  of  directors  have  had  to  do  with 
such  perfectly  awful  Incidents  as  a  shaper  tool  taking  a 
5-inch  stroke  when  a  3%-inch  stroke  would  have  been  suf- 
ficient. I  hold  no  brief  for  the  man  who  cuts  air  when  he 
should  cut  metal,  but  to  my  mind  it  is  no  more  than  right 
that  we  should  first  look  to  ourselves  to  see  wherein  we  fall 
short  of  the  mark  of  100  per  cent.  If  the  workman  is  not 
efficient,  just  what  is  our  share  of  the  cause  of  his  in- 
efficiency? 

First,  let  me  say,  that  it  is  my  firm  belief  that  the  large 
majority  (if  I  were  to  state  a  percentage  I  would  say  90  per 
cent)  of  all  machinists  employed  by  the  National  Machine 
Tool  Builders'  Association,  are  endeavoring  to  give  an  honest 
day's  work.  That  they  do  not  produce  more  work  than  at 
present  is  largely  the  employer's  fault — so  much  so  that  it  is 
going  to  take  the  whole  of  his  attention  to  certain  details 
before  he  can  induce  his  men,  and  hence  himself,  to  earn 
more  money.  I  am  saying  this  from  a  mind  that  only  a  com- 
paratively few  years  ago  looked  at  the  workman's  side  only 
of  this  question.  I  am  not  so  far  away  from  the  operation  of 
a  machine  that  my  memory  has  become  dulled  to  what  went 
on  when  I  was  trying  to  produce  against  obstructions  al- 
lowed to  stand  in  my  way  by  my  foreman  and  his  superiors. 

The  metal  cutters,  or  chip  makers,  on  the  simpler  class  of 
work,  may  be  assumed  to  be  fairly  efficient  in  most  of  our 
shops.  It  has  been  a  comparatively  easy  matter  to  set  stand- 
ard times  or  prices  on  these  operations.  There  is  still  a  good 
field  for  improvement  in  the  making  of  drawings,  especially 
for  the  workman's  use.  I'll  venture  to  say  that  in  every  one 
of  our  shops  today  there  are  blueprints  that  the  "old  man" 
himself  would  not  recognize  as  showing  a  part  of  his  own 
inventions,  if  someone  should  cut  the  title  corner  off,  and  as 
for  settling  where  the  machining  should  begin  he  would  have 
to  lose  a  good   many   minutes   in   study.     Even   the   simpler 
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drawings  are  a  puzzle  to  the  beginner  and  the  foreman  can- 
not be  in  all  places  at  once.  We  should  point  out,  on  our 
drawings,  by  the  copious  use  of  English  and  by  means  of 
routing  sheets,  just  what  the  workman  is  expected  to  do. 
Most  of  the  shops  that  I  have  seen  arc  open  to  this  criticism: 
Wo  arc  all  drifting  along,  to  some  extent  at  least,  in  the  old 
way  of  leaving  a  workman  to  his  own  initiative  to  find  ways 
and  means  of  doing  a  great  share  of  the  operations.  The 
draftsman  who  learns  to  make  drawings  with  the  idea  of  sav- 
ing time  in  the  shop  gradually  makes  of  himself  an  engineer 
in  the  true  sense  of  the  word,  because  in  order  to  tell  how  a 
piece  should  be  made,  he  first  has  to  learn  by  consulting  with 
those  who  do  know.  He  is  Inducing  himself  to  earn  more 
money.  The  foreman  who  is  fortunate  enough  to  have  his 
blueprints  come  to  him  in  such  form  that  the  more  intelli- 
gent of  his  men  need  little  personal  instruction  and  super- 
vision has  more  time  to  devote  to  the  weaker  members  of 
his  gang  and  his  department  output  is  higher — consequently, 
his  own  value  increases. 

Putting  the  'Worlcman  in  Business  for  Himself 
Right  in  line  with  this  plan  I  recently  tried  an  experiment 
that  is  Interesting  because  it  is  illustrative  of  exactly  what  is 
going  on  in  many  shops,  and  is  causing  the  loss  of  a  lot  of 
money.  A  quantity  of  a  certain  small  piece  was  sent  to  us 
by  another  firm  to  be  ground.  We  had  quoted  on  the  work 
and  there  was  a  price  we  had  to  meet.  As  usual,  in  such 
cases,  before  letting  the  work  start  in  the  shop  we  sent  along 
with  the  pieces  a  routing  sheet,  which  told  how  many  pieces 
per  hour  we  had  estimated  to  be  a  fair  production.  The 
pieces  were  produced  inside  of  the  time  limit  and  the  net  cost 
per  piece  was  1%  cent.  Several  months  later  a  lot  of  the 
same  pieces  came  in,  and  these  were  put  into  the  shop  and 
ground  by  the  same  man,  but  without  anything  to  tell  him 
what  was  expected  of  him.  The  second  lot  cost  2  cents  each. 
Now  the  operator  was  not  dishonest.  I  do  not  believe  that  he 
intentionally  held  back.  He  simply  wasn't  in  business  for 
himself.  He  would  have  produced  those  pieces  for  1%  cent 
if  there  had  been  any  means  supplied  for  concentrating  his 
mind  on  the  job.  Even  if  he  had  run  into  an  obstacle  that  he 
couldn't  overcome,  he  would  have  called  for  help  quickly, 
in  order  to  protect  his  own  record.  As  it  was,  the  time 
drifted  by  without  his  having  a  very  clear  idea  of  anything 
in  particular.  You  have  to  get  the  man  interested,  and 
there's  only  one  way — put  him  into  business  for  himself. 
How  this  is  to  be  done,  whether  by  premium  or  by  piece- 
work, matters  little,  provided  you  see  to  it  that  more  product 
means  more  wages.  There  is  just  this  much  about  it — those 
who  stick  to  a  straight-day  work  system,  unless  ways  are 
devised  for  periodically  rewarding  increased  efficiency,  will 
lose  their  men  to  the  shops  that  succeed  in  putting  every 
man  into  business  for  himself. 

I  know  of  a  shop  that  has  reduced  the  cost  of  erecting  its 
machines  as  shown  by  the  following  table,  by  doing  two 
things:  first,  by  giving  up  the  old,  slipshod  method  of  start- 
ing to  erect  before  everything  was  ready)  and  second  by  put- 
ting the  assemblers  into  business  by  giving  them  a  generous 
bonus  for  speed. 

Old  Cost,       New  Cost,  Old  Cost,      New  Cost, 

Machine  Average        Average  Machine  Average         Average 

No.  1  143.73        $22.62  No.  4  $36.78        $18.25 

No.   2  .   45.01  19.78  No.   5  41.26  18.84 

No.   3  45.21  18.26  No.  6  32.35  18.97 

The  bulk  of  this  reduction  was  due  to  the  fact  that  all  the 
parts  were  ready  before  the  erecting  was  started,  but  a  lot  of 
the  saving  came  from  putting  the  men  into  business.  Where 
they  were  formerly  paid  $3  a  day,  at  day  rates,  they  now 
earn  about  $4.50  per  cJay,  and  it  would  be  a  difficult  task  to 
try  to  hire  one  of  those  men  to  go  back  to  the  old  $3  job,  even 
if  he  were  guaranteed  less  exertion  per  ten  hours. 

An  incident  reported  to  me  by  the  foreman  of  that  job 
shows  how  it  works  out.    He  overheard  one  of  the  assemblers 
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using  rather  forceful  language  to  a  truckman.  It  seems  that 
the  truckman  had  been  sent  to  the  stores  to  get  a  certain 
incclianism  that  was  to  be  the  next  one  to  go  onto  the  ma- 
chine. He  arrived  there  at  about  six  o'clock,  and,  as  the 
mechanism  was  covered  with  an  anti-rest  compound,  the 
stores  boy,  not  wishing  to  have  to  wash  his  hands  again,  put 
him  off  with  some  excuse.  The  truckman  went  back  with  an 
empty  truck  and  the  conversation  overheard  by  the  foreman 
was  the  result.  I  cannot,  for  obvious  reasons,  quote  verbatim 
what  he  told  the  truckman,  but  the  gist  of  it  was  to  get  back 
to  the  stores  with  word  that  the  mechanism  had  to  be  at  the 
machine  ready  to  be  used  at  seven  o'clock  the  next  day  or 
something  unpleasant  would  happen.  That  assembler  was  in 
business  for  himself. 

Another  incident:  A  lot  of  gears  were  being  machined  at 
the  turret  lathe.  The  operator  could,  ordinarily,  make  good 
pay  at  ten  cents  each.  The  foundry  had  evidently  made  the 
gears  of  Iron  that  was  intended  for  larger  work.  They  were 
hard.  Under  the  old  methods  it  would  be  only  by  accident 
that  this  fact  would  be  discovered  before  the  job  was  com- 
pleted. In  this  particular  case  the  workman  appealed  to  his 
foreman  who  took  the  matter  up  with  the  superintendent. 
The  result  was  that  the  foundry  acknowledged  its  error,  paid 
for  the  amount  the  operator  ran  behind,  and  the  expense  was 
put  where  it  belonged. 

An  operator  noticed  that  some  bars  in  a  lot  of  tool  steel 
machined  much  more  rapidly  than  others.  His  insistence  on 
having  all  the  bars  good  ones  led  to  a  thorough  Investiga- 
tion and  the  formulation  of  specifications  for  tool  steel  that 
now  enable  that  firm  to  form  three-inch  diameter  tool  steel 
bars  with  tools  three  inches  wide  at  a  surface  speed  of  over 
100  feet  per  minute. 

The  firm  from  whose  experience  these  incidents  have  been 
cited  believes  that  the  best  way  to  put  a  man  Into  business 
so  that  he  can  share  profits  on  each  job  he  does  is  to  have  a 
rate  setting  department  that  Is  made  up  of  good  operators, 
under  the  leadership  of  a  man  who  Is  himself  capable  of 
taking  hold  of  any  productive  job  In  the  works.  It  Is  almost 
always  found  to  be  a  fact  that  a  careful  study  of  a  job,  not 
by  the  stop  watch,  but  by  actually  doing  It,  leads  to  Improve- 
ment. Sometimes  there  Is  only  a  slight  gain.  In  other 
cases  the  time  has  been  reduced  to  one-third  of  what  It 
formerly  was.  The  rates  are  set  on  the  principle  that  since 
It  has  been  found  possible  to  reduce  the  cost  and  the  concern 
was  satisfied  with  that  cost,  before  this  discovery,  then  the 
new  rate  can  be  placed  well  above  what  It  actually  can  be 
done  for.  This  is  contrary  to  the  old  spirit  of  management, 
but  is  right  In  line  with  what  most  machine  tool  men  at 
least  believe,  and  is  the  only  way  you  can  get  your  men  into 
business  for  themselves. 

Efficiency  Movement  on  a  Common  Sense  Basis 

In  this  connection  I  do  not  wish  to  be  understood  when  I 
mention  the  stop  watch  as  not  agreeing  that  oftentimes  facts 
can  be  learned  and  gains  made  through  the  medium  of  so- 
called  "efficiency"  workers,  who  are  themselves  perhaps  in- 
capable of  performing  the  operations,  but  who  are  Intelligent 
observers.  What  I  do  mean  is  that  I  personally  believe  that 
greater  savings  are  to  be  made  by  having  a  skilled  man  study 
the  job  from  an  Inventor's  standpoint  rather  than  from  that 
of  a  recorder  or  historian.  All  Interferences  with  production 
are  not  evident  to  a  mere  observer.  Most  of  them  hark  back 
to  the  design  or  to  conditions  Imposed  by  the  relations  of 
a  given  piece  to  others  In  the  same  machine.  The 
"efficiency"  movement,  like  many  other  great  movements,  has 
its  quacks  who  seize  the  time  of  unrest  to  play  upon  the 
credulous  ignorant.  But  every  one  of  us  should  be  thankful 
for  the  Impetus  given  to  our  minds  by  the  crusade  definitely 
started  by  F.  W.  Taylor.  The  obtaining  of  the  benefits  of 
this  common  sense  scheme  need  not  cost  anything.  In  fact, 
it  can  be  made  to  pay  almost  from  the  beginning.  One  good 
man  can  do  enough  for  a  group  of  men  in  so  short  a  time 
that  the  extra  production  of  the  group  will  pay  not  only  for 
the  money  spent  on  them,  but  also  for  further  work  with 
other  groups.  The  scheme,  properly  conducted  on  a  common 
sense  basis,  without  frills,  soon  Is  compounding  Its  gains. 
Such  a  movement,  to  be  successful,  requires  the  hearty  back- 


ing of  the  management,  for  there  will  always  be  men  In 
every  organization,  perfectly  honest  In  their  view,  who  are 
unable  to  see  beyond  the  tips  of  their  own  noses  when  It 
comes  to  making  a  change  from  the  established  order  of 
things.  A  management  that  will  accept,  without  considering 
it  a  personal  affront,  the  statement  that  It  Is  not  as  efficient 
as  it  could  easily  be  made,  and  at  the  same  time  is  so  con- 
stituted mentally  that  It  Is  eager  to  share  with  the  producer 
in  any  saving  that  may  be  made,  will  easily  find  ways  to  re- 
duce cost,  and  need  have  no  fear  of  being  unable  to  get  good 
men  or  to  keep  them  loyal. 

Educatincr  Men  In  the  Value  of  MatetialM 
Men  are  more  often  careless  through  Ignorance  than  by 
nature  or  intent.  The  man  who  spoils  a  piece  of  work  knows 
that  he  has  destroyed  value,  but  to  htm  the  time  lost  is 
usually  the  item  that  appears  to  be  the  most  Important.  Men 
should  be  educated  In  the  total  value  of  the  goods  they 
handle.  They  should  know  the  cost  of  materials  and  ap- 
proximately the  shop  burden.  I  know  one  superintendent  who 
has  adopted  the  system  of  having  all  spoiled  work  reported 
to  him  on  a  card  that  states  the  fault  and  the  number  of 
pieces  spoiled.  Whenever  the  case  Is  of  enough  importance 
to  attract  his  attention,  he  makes  it  the  excuse  for  a  friendly 
talk  with  the  man  who  did  the  job.  He  talks  the  affair  over 
in  a  way  that  brings  out  both  sides  of  the  case.  Before  he 
lets  go  of  that  incident  he  has  taught  that  man  a  whole  lot 
about  what  It  costs  to  carry  the  burden  of  a  business.  He  has 
done  more  good  than  any  "call  down"  would  do.  and  he  has 
strengthened  the  workman's  loyalty  to  the  firm,  and  this, 
without  saying,  includes  a  determination  to  spoil  no  more 
If  he  can  help  it. 

Discharge  should  be  the  last  resort,  and  a  frequent  use, 
under  ordinary  conditions,  of  the  power  of  discharge,  for  any 
reason  other  than  the  lack  of  work.  Is  the  sign  of  poor  shop 
management.  Under  the  management  that  finds  Its  main 
corrective  In  discharge,  the  new  man  will  be  at  a  still  further 
disadvantage  because  he  will  not  have  had  the  experience  that 
caused  the  downfall  of  his  predecessor. 

The  Foreman  as  an  Executive 

Now  and  then  you  will  find  a  foreman  who  is  a  natural 
born  business  man,  but  this  kind  Is  rare,  as  foremen  are 
usually  promoted  to  their  positions  because  they  are  good 
workmen,  and  not  because  of  the  other  qualities  that  a  fore- 
man should  have.  There  is  a  lot  of  difference  between  being 
a  good  workman  and  being  a  good  executive.  Most  foremen 
have  no  definite  Idea  of  the  cost  of  anything,  except  net  labor, 
and  It  Is  not  their  fault  either.  Management  rarely  Interests 
itself  in  a  foreman  to  the  extent  of  trying  to  make  a  real 
business  man  out  of  him.  Yet  the  returns  are  well  worth  the 
effort.  Just  start  a  scheme  whereby  your  foreman  really 
runs  his  own  department,  and  knows  exactly  where  every 
cent  was  spent  for  which  he  was  responsible,  and  you  will 
find  a  most  Interested  and  watchful  lot  of  men.  You  will 
find  that  having  the  entire  list  of  officers  on  the  alert  for 
economy  Is  way  ahead  of  trying  to  do  all  the  worrying 
yourself,  about  the  time  the  cost  department  reports  the 
facts,  which  Is  several  weeks  after  the  damage  is  done. 

At  the  Norton  Grinding  Co.  we  keep  an  account  against 
each  foreman  and  gang  boss,  of  all  of  the  expenses  for  which 
he  Is  directly  responsible,  that  Is,  repairs  and  replacements, 
supplies,  non-productive  labor,  spoiled  work,  etc.  Such  items 
as  taxes,  rent,  power,  etc.,  are,  of  course,  not  considered, 
as  he  has  no  direct  control  over  them.  The  total  of  his  ex- 
penses divided  by  the  total  of  his  productive  labor  gives  what 
we,  for  the  sake  of  comparison,  call  the  overhead  of  his  de- 
partment. At  the  end  of  the  month  he  Is  given  by  the  cost 
department  all  of  his  supply  requisitions  with  the  costs 
marked  In,  and  all  through  the  month,  If  another  foreman 
does  for  him  any  non-productive  job,  such  as  repairing  a  ma- 
chine or  grinding  a  cutter,  a  duplicate  of  the  time  card  is 
sent  to  him  with  the  total  money  cost  showing.  This  system 
has  aroused  more  Interest  among  the  foremen  than  any 
scheme  we  have  yet  found. 

One  foreman  found  that  he  was  being  charged  ?10  per  week 
for  trucking,  the  truckmen,  up  to  that  time,  being  responsible 


856 


MACHINERY 


June,  1914 


to  tlir  liciul  iiLspcclor,  aiul  rrspoiiiliiiK  to  culls  iiuicli  tlic  saiiic 
us  the  bell  boy  plan  in  a  hotel.  The  I'orc'iiuiu  kept  careful 
record  for  n  few  weekB,  and  then  inado  tlio  aiinouncenicnt  to 
1110  tliat  his  trucking  was  worth  only  $6  per  week,  and  that 
lie  didn't  want  to  pay  $10  for  it.  The  result  was  that  wo 
took  one  truckman  away  from  the  inspector  and  put  him  at 
productive  work  in  tlio  casting  departniont,  and  the  foreman 
hired  a  cheaper  man  to  do  simple  productive  work  soiiu-  of 
the  time  and  trucking  when  it  was  needed. 

Another  foreman  came  to  nie  with  a  milling  cutter  and 
said,  "We  make  cutter  grinders  for  sale.  How  much  time 
would  you  tell  a  customer  that  it  would  take  to  grind  this?" 
1  knew  something  was  up,  so  I  was  conservative.  My  esti- 
mate was  that  it  ought  not  to  take  over  two  hours.  He  there- 
upon produced  a  charge  by  another  foreman  of  sixteen  hours 
for  the  job.  We  both  made  a  trip  to  see  the  other  foreman 
with  the  result  that  the  charge  was  reduced  to  two  hours, 
which  all  agreed  was  ample.  The  foreman  who  had  done  the 
job  was  charged  with  fourteen  hours  of  spoiled  work,  and 
the  grinder  operator  was  given  his  notice  because  his  fore- 
man said  this  was  simply  the  climax  of  several  such  inci- 
dents, and  he  had  failed  to  show  any  interest. 

Even  second-hand  belting  suddenly  assumed  great  im- 
portance. I  did  not,  at  first,  foresee  that  hairs  would  be  split 
so  fine,  but  it  did  not  take  long  before  a  foreman  wanted  to 
know  what  became  of  a  certain  belt  that  was  taken  out  of  his 
department  and  replaced  by  a  new  one.  I  told  him  the  good 
part  of  it  would  be  spliced  to  another  piece  and  used  again. 
He  wanted  to  know  if  I  didn't  think  he  ought  to  have  credit. 
So  now,  when  we  take  an  old  belt  out,  if  the  man  in  charge 
of  belting  says  the  bulk  of  it  can  be  used  again,  after  clean- 
ing and  repairing,  we  credit  the  department  with  one-half 
the  price  of  a  new  belt.  When  we  use  that  belt  again,  we 
charge  the  department  getting  it  with  one  half  the  price  of 
a  new  belt.  Cotton  waste  is  down  to  one-quarter  pound  per 
week  per  man  using  waste,  and  belting  is  down  to  $18  per 
month,  average,  for  the  whole  shop,  where  there  are  1160 
belts  in  almost  constant  use  every  working  day. 

The  foremen  are  enthusiastic  over  the  scheme.  One  fore- 
man said,  "Sure,  I  like  it.  It  teacihes  me  so  much  about  my 
job  that  if  you  don't  treat  me  right  I  can  go  to  someone  else 
and  tell  him  just  how  much  I  can  run  a  department  for, 
including  my  own  wages."  That  is  just  the  position  we  want 
him  to  be  in,  because  we,  being  on  the  inside,  know  all  about 
him,  and  ought  to  be  ahle  to  keep  him,  if  we  consider  him 
worth  keeping.  If,  by  poor  judgment,  on  our  part,  he  leaves 
anrt  is  really  worth  more,  then  we  can  rejoice  with  him. 
Duties  of  the  Superintendent 
The  superintendent  should  never  be  too  busy  to  take  care 
of  any  matter  that  the  foremen  or  workmen  think  is  im- 
portant, whether  or  not  it  is  firm's  business  or  personal,  and 
he  should  be  a  man  in  whose  word  the  men  have  confidence. 
His  training  and  his  actions  should  be  such  that  the  men 
will  know  that  he  is  not  asking  anything  unreasonable 
or  that  he  would  not  do  himself.  He  must  be  an  enthusiast 
in  his  business.  He  must  be  a  boy  with  the  boys,  in  fact,  he 
must  never  forget  to  be  a  boy  at  heart.  All  first-class  en- 
thusiasts are.  He  must  always  be  on  the  lookout  for  good 
qualities  in  men.  He  must  campaign  for  loyalty,  a  shop's 
best  asset,  just  as  the  nation,  through  the  public  schools,  cam- 
paigns for  patriotism,  for  both  are  the  result  of  plan  and 
not  of  accident.  Loyalty,  like  patriotism,  is  spontaneous  only 
in  times  of  intense  emotion.  It  lias  to  be  created  and 
fostered  by  well  laid  plans  that  have  for  their  fundamental 
principle  the  giving  of  value  for  value  received. 

The  superintendent  must  have  the  cooperation  of  the  man- 
agement in  teaching  the  so-called  "non-producer"  that  the 
business  of  capital  is  to  make  dividends,  and  that  the  only 
excuse  for  his  particular  "non-productive"  existence  is  to  help 
"productive"  labor  to  make  more  chips  or  to  get  something 
assembled  faster  or  better,  and  that  the  closing  of  his  day's 
duties  at  a  certain  hour  is  merely  an  unimportant  incident 
instead  of  being  the  great  event  that  tradition  has  made  it. 
Misunderstanding  between  Employer  and  Employes 
Before  we  leave  this  subject  of  loyalty,  it  seems  necessary 
to  me  that  I  should  broach  a  topic  that  is  usually  tabooed  in 
open  meeting,  but  it  is  one  which,  to  my  mind,  should  be  dis- 


lus.scd  openly,  us  it  has  to  do  directly  with  the  earning  power 
of  all  workmen  wlio  become  lnf(.'cted.  I  refer  to  unionism 
as  It  is  now  conducted.  Wliat  arc  we  doing  to  combat  or 
counteract  it?  Practically  nothing  that  will  have  a  per- 
manent effect.  The  opposing  of  strikes  by  moans  of  strike 
hreaki'rs  and  by  any  other  combative  means  within  our 
jiower  is  simply  the  expedient  of  noccssity  and  is  costly  to 
both  si<les.  Wo  must  get  at  the  (luestion  through  the  educa- 
tion of  tlie  individual.  I'ractically  nothing  is  being  done  in 
this  lino.  The  machinist  who  knows  absolutely  that  there  is 
nothing  for  him  in  unionism,  as  it  Is  today  conducted, 
learned  it  only  by  costly  experience.  It  Is  going  to  take  too 
long  for  all  men  to  be  educated  by  that  method. 

The  manufacturer  has  thus  far  stood  between  the  union 
and  the  public,  and  has  been  discredited  by  the  public  be- 
cause the  public  has  been  left  practically  ignorant  of  the 
employer's  side  of  the  question.  The  other  side  of  the  ques- 
tion sells  more  newspapers,  the  people  hear  all  about  that 
side  and  many  untruths  about  the  other. 

If  all  workmen  could  know,  today,  the  burden  that  shop 
owners  have  been  carrying  and  arc  carrying  in  the  problem 
of  how  to  keep  their  men  at  work  during  this  period  of  de- 
pressed business,  there  would  be  a  great  many  men  who 
would  not  stop  to  listen  to  the  agitator  when  he  starts  in 
again.  That  these  men  do  not  know  such  facts  as  this  is 
our  misfortune,  and  it  is  my  belief  that  we  liave  every  right 
to  uncover  such  facts  and  especially  to  educate  our  men  to 
such  an  understanding  of  business  conditions  that  they  will 
cease  to  listen  seriously  to  many  of  the  wild  statements  made 
on  the  street.  For  instance,  in  Fitchburg,  during  the  ma- 
chinists' strike,  the  daily  papers  quoted  a  union  leader  as 
saying  something  like  this:  "You  fellows  average  to  get 
$2.50  a  day.  You  average  to  produce  $10.00  a  day.  The  man 
in  the  automobile  gets  $7.50  a  day  out  of  each  of  you."  Now 
that  statement  was  allowed  to  stand,  and  I  believe  that  many 
of  that  man's  hearers  accepted  it  as  being  practically  true. 

Those  who  can  remember  back,  if  they  were  so  fortunate 
as  to  have  the  privilege  of  learning  a  trade,  can  also  recall 
a  time  when  that  man  would  have  arrested  their  attention, 
and  if  they  had  not  followed  him,  it  would  simply  have  been 
because  they  had  other  ideas  about  what  they  were  after,  and 
not  because  his  statement  appeared  to  be  so  very  far  wrong. 
The  employer  has  not  taken  the  trouble,  through  well 
planned  intelligent  means  to  teach  the  workman  that  net 
labor  is  not  the  great  item  in  an  industry.  He  thinks  it  is  a 
serious  sin  to  mention  the  word  "overhead"  outside  of  the 
office.  He  has  not  actually  proved  to  anybody,  but  himself, 
that  if  a  machinist  gets  $2.50  a  day  and  only  produces  $10 
worth  of  salable  goods  in  the  heavy  lines  of  machinery,  such 
as  are  made  in  Fitchburg,  the  "man  in  the  automobile,"  in 
a  good  many  cases,  would  lose  money.  This  kind  of  educa- 
tion should  be  spread  broadcast.  It  is  not  a  dream  to  think 
that  it  would  be  good  for  a  high  school  boy  to  know  some- 
thing of  the  "overhead"  of  education  and  of  business,  just  as 
the  engineering  schools,  notably  the  Worcester  Polytechnic 
Institute,  are  teaching  it.  Trained  men  should  address  work- 
men, in  front  of  the  shops,  if  you  like,  and  the  public  at 
every  possible  opportunity,  in  an  endeavor  to  clear  the  work- 
man's mind  of  the  ignorance  that  continually  works  against 
his  own  advancement.  Employers  already  issue  several  very 
good  papers  for  this  purpose,  but  those  papers  are  confined, 
in  their  circulation,  almost  entirely  to  men  who  already  be- 
lieve in  that  side  of  the  question.  These  papers  should  be 
put  into  the  hands  of  every  man  in  the  shops,  and  would  do 
a  whole  lot  of  good  in  the  hands  of  men  outside  of  the  ma- 
chine tool  trade.  The  printed  matter  should  be  followed  up 
by  intelligent,  enthusiastic  effort  to  convert  men  to  the 
right  way  of  thinking.  Men  must  be  taught  that  although 
they  have  rights  every  right  entails  a  duty  to  the  community, 
and  the  service  must  be  rendered  before  the  right  can  be 
justly  claimed.  It  is  about  time  that  the  sane  men  of  this 
country  who  hire  labor  take  hold  of  this  question  in  an  honest 
endeavor  to  get  together  with  the  sane  men  of  this  country 
who  have  labor  for  sale,  instead  of  leaving  this  important 
duty  to  labor  leaders  who  would  lose  their  jobs  if  they  ever 
really  did  succeed  in  doing  what  they  claim  to  be  trying  to 
do — that  Is,  get  us  together. 
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NORTON   SAFETY  FIRST   ASSOCIATION 

In  view  of  the  fact  that  tlio  question  of  safety  is  becoming 
more  vital  and  more  widely  recognized  the  world  over,  it 
may  bo  of  interest  to  note  the  steps  that  have  been  taken  by 
the  Norton  Co.  and  the  Norton  Grinding  Co.  to  further  this 
movement  in  their  plants. 

A  "Safety  Fir.st"  association  was  formally  organized  among 
the  officials  and  workmen  of  the  Norton  Co.  and  the  Norton 
Grinding  Co.,  March  20.  At  the  organization  meeting  there 
were  present  all  the  foremen  and  assistant  foremen  of  both 
companies,  as  well  as  one  workman  from  each  department. 
The  first  safety  work  in  the  factory  of  the  Norton  Co.  began 
in  March,  1909,  when  a  safety  committee  was  organized.  This 
committee  was  composed  of  five  members,  four  being  heads 
of  departments,  and  one  a  member  of  the  engineering  de- 
partment, who  made  monthly  inspections  of  the  plant  and  sub- 
sequent recommendations.  The  result  of  their  work  has  been 
that  practically  all  dangerous  places  in  the  plant  have  been 
guarded  and  a  great  many  accidents  have  been  prevented. 
That  the  work  of  the  safety  committee  has  been  thorough  is 
proved  by  the  fact  that  on  investigation  of  the  causes  of  all 
accidents  reported  to  the  Norton  hospital  it  has  been  found 
that  very  few  can  be  attributed  to  the  lack  of  mechanical 
safeguards.  The  safety  committees  of  the  Norton  Co.  and  the 
Norton  Grinding  Co.  will  continue  this  work  as  they  have  in 
the  years  past,  and  will  enter  into  the  "Safety  First"  associa- 
tion, being  designated  by  the  constitution  as  the  permanent 
executive  committee. 

A  study  of  the  accidents  that  happened  in  the  plants  of 
both  companies  showed  that  they  were  almost  always  due 
either  to   inevitable  risks  or  to  carelessness.     Further  study 


SAFETY  FIRST 

What  does  this  mean? 

It  means  that  SAFETY  should  be  your  FIRST  thought 
always. 

Never  take  any  chances  with  your  own  or  others'  safety, 
for  the  sake  of  getting  a  little  more  work  done,  or  saving  a 
little  time. 

It  NEVER  pays  in  the  end  to  TAKE  CHANCES;  You 
and  your  family  are  the  ones  who  suffer. 

It  is  ALWAYS  best  to  think  of  SAFETY  FIRST. 

Forsiktighet  Forst 

Hvad  betyder  detta? 

Det  betyder  att  FORSIKTIGHET  bor  alltid  vara  Eder 
FORSTA  tanke  och  strafvan. 

Gbr  ingenting,  som  kan  satta  Eder  egen  eller  andras 
sakerhet  pa  spel,  i  afsikt  att  fa  litet  mera  arbete  gjordt  el- 
ler vinna  litet  tid. 

VAGSAMHET  i  detta  afseende  BETALAR  SIC  ICKE, 
ty  Ni  sjelf  och  Eder  familj  aro  de  som  bli  lidande. 

Det  ar  d'arfor  alltid  bast  att  tanka: 

FORSIKTIGHET  FORST! 


La  Salvezza  Prima 

Che  cosa  significa  cio? 

Significa  che  la  salvezza  deve  essere  sempre  il  vostro 
primo  pensiero.  Non  cercate  mai  di  azzardare  la  vostra 
o  I'altrui  salvezza,  con  la  speranza  di  fare  un  poco  di  lavoro 
di  piu,  o  per  risparmiare  un  poco  di  tempo. 

Infine  non  paga  azzardare,  giacche  voi  e  la  vostra  fami- 
glia  siete  i  soli  a  soffrire. 

E' sempre  buono  pensare  prima  alia  salvezza. 

Norton  Company 


.showed  that  if  the  accidents  caused  by  carelesBnesB  could  be 
eliminated  those  remaining  would  be  almost  InBlgnlficant  In 
number.  With  this  In  mind  the  safety  committees  of  the 
Norton  Co.  and  the  Norton  Grinding  Co.  were  called  together 
for  the  purpose  of  organizing  a  safety  educational  campaign. 
After  several  meetings  the  following  plan  of  procedure  was 
recommended  and  has  been  c-arried  out. 

First,  to  establish  a  standard  for  all  mechanical  safeguards, 
a  book  of  standard  safety  specillcatlons  was  given  to  all  fore- 
men, draftsmen,  inspectors  and  others  who  have  occasion  to 
order  machinery  of  any  kind.  Second,  a  book  of  safety  rules 
for  workmen  was  drawn  up,  and  each  man  who  learns  the 
rules  to  the  satisfaction  of  the  committee  is  made  a  member 
of  the  Norton  "Safety  First"  a.ssociatlon,  and  is  given  a  button. 
This  society  holds  social  meetings  at  which  discussion  of 
safety  topics  forms  part  of  the  program.  Only  members  wear- 
ing buttons  are  admitted.  Third,  a  set  of  safety  rules  for 
foremen  was  adopted,  which  was  issued  to  each  foreman  and 
assistants.  Fourth,  to  assist  the  foremen  in  enforcing  the 
safety  rules,  a  safety  inspector  was  appointed  in  each  de- 
partment, whose  duty  it  is  to  report  any  one  whom  he  sees 
violating  the  safety  rules  or  any  dangerous  conditions  which 
ho  observes  in  his  department.  These  inspectors  wear  a 
special  button  as  a  badge  of  authority  and  an  official  notice 
of  their  appointment  is  posted  in  each  department.  To  in- 
troduce the  subject  to  the  men,  the  words,  "Safety  First" 
were  printed  in  large  letters  on  the  pay  envelopes.  This 
prompted  the  men  to  ask  what  these  words  meant.  After 
two  issues  of  such  pay  envelopes,  large  placards  printed  in 
English,  Swedish  and  Italian,  as  shown  in  the  accompanying 
illustration,  were  posted  in  various  parts  of  the  works,  which 
gave  a  short  explanation  of  "Safety  First."  An  announce- 
ment of  the  proposed  organization  was  also  published  In  the 
monthly  Health  and  Safety  bulletin,  issued  by  the  health 
and  sanitation  department.  No  attempt  has  been  made  to 
coerce  the  men  into  joining,  but  the  response  of  the  workmen 
to  the  invitation  has  been  prompt  and  many  from  all  de- 
partments have  already  qualified  as  members.  Following  are 
the  safety  rules  issued  for  the  foremen: 

Safety  Rules  for  Foremen 

Learn  all  safety  rules  for  workmen.  You  will  be 
held  responsible  for  the  enforcement  of  all  these  rules 
in  your  department. 

When  you  hire  a  new  man,  you  must  explain  to  him 
all  safety  rules  in  connection  with  his  work. 

When  you  put  a  man  onto  a  new  class  of  work,  ex- 
plain to  him  all  safety  rules  in  connection  with  his 
new  work. 

Watch  all  new  men  carefully  and  see  that  they  take 
no  unnecessary  risks. 

You  are  responsible  for  keeping  in  place  all  safe- 
guards in  your  department. 

If  a  new  machine  is  set  up  in  your  department,  do 
not  allow  same  to  be  started  until  you  make  sure  that 
all  gears  and  other  dangerous  parts  are  protected. 

If  a  machine  has  been  repaired,  do  not  allow  same 
to  be  started  until  guards  have  boon  replaced. 

If  a  guard  or  safety  device  is  out  of  order,  do  not  use 
machine  until  it  has  been  repaired. 

Keep  all  passages  in  your  department  clear  at  all 
times. 

Examine  frequently  all  belts  in  your  department  and 
see  to  it  that  they  are  under  the  proper  tension,  also 
that  lacings  aro  in  good  condition. 

See  to  it  that  all  overhead  work,  shaft-hangers,  etc., 
in  your  department  arc  kept  rigidly  secured. 


The  complexity  of  modern  manufacturing  conditions  ha.'; 
led  to  the  use  of  a  variety  of  methods  of  transmitting  power, 
each  of  which  has  its  advantages  for  different  installations. 
One  advantage  of  rope  drives  is  that  this  transmission  is  prac- 
tically independent  of  the  relative  positions  of  the  driving 
and  driven  shafts.  Whore  shafts  are  at  an  angle  to  each 
other,  the  application  of  a  rope  drive  does  away  with  the  nec- 
essity of  using  a  quarter  turn  belt  which  is  regarded  as  a 
troublesome  problem  in  miU-wrighting.  Regardless  of  the 
type  of  drive  that  is  used,  it  is  essential  for  the  design  to  be 
worked  out  by  an  experienced  engineer  who  is  able  to  advise 
the  most  suitable  method  for  the  case  In  hand. 
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MAKING  WING  NUTS   IN  A  PUNCH  PRESS 


DIBS.  TOOLa  AND  MKTHOD8  USED  IN  MAKING  A  PATENTED 
TYPE  OF  WINU  NUT  IN  THE  PUNCH  PRESS 

UY   DOUOI.AB  T.  HAMILTON" 

The  utilization  of  a  puncli  press  for  produclnR  wing  nuts 
may  seem  to  bo  ratlior  unusual — as  it  is — but  as  the  follow- 
ing description  shows,  the  operations  are  handled  in  a  per- 
fectly practical  manner.  The  wing  nut  to  bo  described  is  used 
largely  on  knocli-down  furniture  and  articles  of  a  similar 
kind.  The  methods  of  manufacture  are  patented,  the  pat- 
ent being  held  by  R.  Smith,  general  superintendent  of  the 
National  Screw  &  Tack  Co.,  Cleveland,  Ohio,  at  whose  plant 


niacliiiic  lia.s  sixteen  elongated  slots  which  conform  in  Kliai)o 
to  th(!  upset  stock.  This  dial  is  filled  by  the  operator,  and  as 
it  is  indexed,  one  blank  at  a  time  drops  out  and  is  located  In 
lingers  in  the  carrier  li.  The  carrier  moves  the  blank  to  a 
position  over  the  Jirst  die  and  as  tlie  punch  O  descends,  the 
blank  is  flattened  in  the  center  and  slightly  bent  at  the  ends 
as  shown  at  0  In  Fig.  1.  The  carrier  B  then  picks  up  the 
blank  and  carries  it  to  the  next  position.  Here  the  blank  is 
located  over  another  flattening  die  and  the  punch  IJ  per- 
forms the  final  flattening  operation  on  the  center  of  the 
blank  and  at  the  same  time  bends  up  the  ends  a  little 
further.  This  punch  is  provided  with  a  conical  impression 
in  its  lower  face,  which  forms  the  sides  or  beveled  portion 
on   the  center  of  the   nut;    it  also   has   semicircular  grooves 


Fig.    1,     Development    of    a 

this  information  was  obtained.  The  wing  nut  is  made  from 
a  cold-rolled  coil  of  wire  0.248  inch  in  diameter,  and  is  com- 
pleted in  seven  operations,  the  first  two  being  accomplished 
by  one  blow  in  a  cold  heading  machine. 

Cutting-  Off  and  Upsetting  the  Stock  for  the  Wing-  Nut 
The  first  operation  on  the  wing  nut  is  to  cut  off  a  piece 
of  wire  2  3/32  inches  long.  This  is  accomplished  in  the 
Waterbury  Farrel  cold  header  illustrated  in  Fig.  2.  The 
wire  A  is  held  on  a  reel  and  is  drawn  in  to  the  cutting-off 
tool  by  means  of  rolls,  cut  off  and  then  gripped  and  upset  in 


Wing    Nut    in    a    Punch    Press 

in  its  sides  corresponding  to  the  shape  of  the  wire  so  that 
the  wings  can  pass  up  by  the  punch.  The  result  of  this- 
operation  is  shown  at  D  in  Fig.  1.  The  slide  B  which  carries 
the  blanks  from  one  position  to  the  next  is  operated  by  a 
crank  motion  that  transmits  a  movement  to  the  slide  through 
arm  F.  The  sequence  of  operations  is  progressive  until  the 
blank  reaches  the  last  position  where  it  is  forced  through  the 
die  and  drops  into  a  box  under  the  machine.  Seventeen 
thousand  of  these  wing  nuts  are  turned  out  from  this  machine 
in  ten  hours. 

Flattening  the  Wings 
Following  the  flattening  of  the  body  and  the  bending  up  of 
the  wings,  comes  the  flattening  of  the  wings.  This  is  accom- 
plished in  the  punch  press  shown  in  Fig.  4.  The  operator 
lays  the  blank  in  a  slide,  operated  by  means  of  a  crank  motion,, 
that  carries  the  work  to  the  flattening  die.  The  work  is 
carried  forward  with  the  two  prongs  or  wings  facing  in 
toward  the  machine.  This  slide  places  the  wings  over  the 
die  and  holds  the  blank  in  position  until  the  punch  descends- 
and  flattens  the  wings.  Upon  the  return  stroke,  the  flattened 
wing  nut  is  ejected  from  the  carrier  and  dropped  into  a  box. 
Seventeen  thousand  blanks  are  turned  out  from  this  machine- 
in  ten  hours. 


Fiar.  2. 


Cutting  and   upsetting   the   Blank — First   Operation   on 
ihe  Wing  Nut 


the  center,  as  indicated  at  B  in  Fig.  1.  The  method  of  oper- 
ating a  machine  of  this  type  was  described  in  the  article 
entitled  "Cold  Heading — 2"  which  appeared  in  the  July,  1913, 
number  of  Machinery.  This  upsetting  operation  reduces 
the  length  of  the  cut-off  stock  from  2  3/32  to  1  3/8  inch,  and 
at  the  same  time  increases  the  central  portion  or  bulge  on  the 
stock  to  0.460  inch  diameter. 

Shaping-  the  Body  and  Bending  the  Ends  to  Form  the  Wings 
The  next  three  operations  on  the  wing  nut,  illustrated  from 
C  to  E  in  Fig.  1,  are  accomplished  in  the  punch  press  shown 
in  Fig.  3.  This  machine  has  been  arranged  with  a  special 
dial  and  work-carrying  mechanism  similar  in  operation  to  the 
multiple  plunger  press  described  in  the  August,  1911,  num- 
ber of  Machinery.     The  dial  A  located  to  the  right  of  the 
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A   Progressive   Punch   Press   Operation — Flattening   and 
Bending  the   Wing  Nut 
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Punching-  the  Hole  and  Tapping- 

The  hole  is  punched  in  tlie  wing  nut  in  tlie  machine  shown 
in  Fig.  5;  this  is  provided  witli  a  special  work-holding  device 
consisting  of  a  stationary  and  a  movable  slide.  The  movable 
slide  A  is  controlled  by  the  lever  B,  and  to  insert  the  work 
this  slide  is  drawn  back,  the  nut  placed  in  the  cage  and  the 
slide  returned  to  its  clamped  position.  The  press  is  then 
operated,  and  as  the  punch  V  descends  it  punches  the  hole  in 
the  nut.  When  the  ram  of  the  punch  ascends,  the  operator 
again  moves  lever  B  outward,  pulling  back  the  slide,  removes 
the  punched  wing  nut  and  inserts  an  unpunched  one  in  its 
place.  The  rated  capacity  of  this  machine  is  from  16,000  to 
18,000  In  ten  hours. 

The  tapping  of  the  wing  nut  is  accomplished  in  the  tap- 
ping machine  shown  in  Fig.  6.  This  machine  is  provided  with 
four    spindles    and    carries    long    shank    taps    held    in    quick- 


Figr.   4,     Flattening  the  Wingrs  of  the  Nuts 

removing  sockets.  The  operator  places  the  wing  nuts  in  cages 
and  as  the  taps  descend,  they  pass  through  the  nuts,  the  latter 
traveling  up  on  the  shanks  of  the  taps.  When  the  shanks  of 
the  taps  are  filled  they  arc  removed,  inverted  so  that  the  nuts 
drop  out  into  a  box,  and  then  replaced  in  the  collet. 
*     *     • 

A  public  hearing  was  held  by  the  United  States  Commission 
on  Industrial  Relations,  in  Washington,  during  the  three 
days  beginning  April  13,  for  the  consideration  of  efficiency 
systems  and  their  effect  on  industrial  relations.  Witnesses 
■were  called  by  the  commission  to  testify  with  special  regarl 
to  the  status  of  -workmen  under  scientific  management.  Con- 
sulting engineers  and  employers  who  have  led  in  the  intro- 
duction of  efficiency  systems  alternated  with  trade  union  of- 
ficials   in    giving    testimony.      Among    others    who    were    re- 


Fig.   5.     Punching  the  Hole  in   the  Wing  Nut 

quested  to  give  their  opinions  were  F.  W.  Taylor,  who  orig- 
inated and  developed  the  Taylor  system  of  scientific  manage- 
ment; James  Duncan,  first  vice-president  of  the  American 
Federation  of  Labor;  Louis  D.  Brandeis,  H.  L.  Gantt,  Har- 
rington Emerson  and  Carl  G.  Barth,  consulting  engineers; 
J.  M.  Dodge,  president  of  the  Link-Belt  Co.;  William  H. 
Johnston,  president  of  the  International  Association  of  Ma- 
chinists; and  A.  L.  Berres,  secretary  of  the  Metal  Trades 
Department  of  the  American  Federation  of  Labor. 


APPLICATION   OF   A   PROTECTIVE   METAL 
SURFACE   BY   SPRAYING 

BY  J.  OSBORNE* 

In  many  industries  it  Is  necessary  to  coat  one  metal  with 
another.  Hitherto  such  a  coating  has  been  applied  by  elec- 
trical deposition,  but  a  process  is  now  available  by  wlilch 
one  metal  can  be  deposited  upon  another  by  mechanical 
means.  It  is  claimed  that  the  new  method  offers  many  ad- 
vantages. The  invention  has  been  worked  out  by  a  Japanese 
metallurgist,  and  is  especially  designed  for  the  coating  of 
iron  or  steel  with  aluminum  to  prevent  rusting.  The  process 
is  a  simple  one.  The  metal  surface  to  be  protected  is.  In  the 
first  instance,  galvanized  or  tinned;  it  Is  then  immersed  in 
molten  aluminum  under  the  surface  of  which  It  is  scrubbed 
with  steel  wire  brushes  to  remove  the  zinc  or  tin  coating. 
which  is  replaced  by  the  aluminum.  The  metal  with  its  new 
coating  is  then  ready  for  any  processes  through  which  It  may 
have  to  pass,  such  as  rolling,  pressing,  polishing. 

Large  castings  or  built-up  iron  or  steel  members  cannot 
be  subjected  to  the  process  just  described.  As  it  is  often  de- 
sirable to  render  structural  steel  work  rustproof  by  means  of 
a  coating  that  is  not  easily  corrodible,  an  alternative  system 
has  been  worked  out  for  this  class  of  work,  which  may  be 
briefly  described  as  follows:  The  protective  metal  is,  in  the 
first  instance,  pulverized  and  is  then  forced  by  mechanical 
means  into  intimate  contact  with  the  surfaces  -which  it  Is 
desired  to  protect.  Molten  lead  can  be  readily  pulverized  by 
methods  which  have  been  known  for  three  decades  and  have 
been  very  extensively  used  in  the  manufacture  of  electrical 
apparatus;  the  finely  divided  metal  is  applied  in  the  form  of 
a  paste  and  pressed  into  grids  to  form  the  active  material  in 
accumulators.  The  stream  of  pulverized  metal  could  also  be 
directed  onto  plates  made  of  some  such  material  as  asbestos. 


Fig.    6.     Tapping  the  Hole  in  the  Wing  Nut 

which  is  not  sensitive  to  the  action  of  sulphuric  acid,  so  that 
these  plates  with  their  porous  film  of  lead  could  be  used 
without  further  preparation  as  accumulator  plates. 

This  was  the  first  step  in  the  development  of  a  process  for 
the  pulverization  and  spraying  of  metals.  A  steam  boiler 
was  first  used  for  pulverizing  and  spraying  the  lead,  high- 
pressure  steam  being  delivered  through  a  conveniently  situ- 
ated pipe  and  caused  to  impinge  on  the  surface  to  be  pro- 
tected. Melted  lead  was  injected  into  the  path  of  this  jet 
of  steam  from  a  suitable  container,  with  the  result  that  the 
lead  became  completely  pulverized  and  was  carried  forward 
in  that  form  by  the  steam  and  thrown  against  the  surface 
to  be  coated  with  suflScient  force  to  make  it  adhere.  The 
process  was  then  carried  a  step  further.  An  apparatus  was 
designed  to  enable  jets  of  oxygen  and  hydrogen  to  be  obtained 
at  a  high  speed  and  ignited  at  the  point  of  emergence,  in 
that  way  forming  practically  an  oxy-hydrogen  blowpipe, 
capable  of  melting  a  portion  of  the  metal  hold  in  the  flame 
and  at  the  same  time  pulverizing  it  and  throwing  forward 
the  pulverized  particles  under  pressure.  The  pulverized 
metal  was  directed  against  the  surface  to  be  coated.  Now 
if  means  can  be  provided  by  which  the  pulverized  metal  will 
be  fed  at  the  desired  rate,  a  spraying  apparatus  will  be  ob- 
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laliu'd   by    iiu'aiiM  of   wliicli   even   siiljHtiini'cs   fusible   wlUi   dif 
liculty  can  hv  worked  easily  and  conliniiously. 

There  is  the  alternative  of  using  an  electric  arc,  sliould 
the  heat  of  tlic  oxy-hydrogen  blowpipe  be  liiHulTlcicnt.  Tlu? 
electrodes  are  made  in  tlio  form  of  hollow  carbon  rcxls;  they 
molt  off  the  metal  used  for  the  protective  coating  and  this 
melted  metal  is  carried  forward  by  a  highly  heated  or  burn- 
ing stream  of  gas  passing  through  the  hollow  electrodes.  In 
practice,  the  idea  just  outlined  is  carried  out  by  means  of 
an  extremely  compact  little  apparatus  in  which  the  com- 
pressed gas,  before  it  is  used  for  pulverizing  the  metal,  first 
operates  a  miniature  air  turbine,  the  rotation  of  which  de- 
termines the  rate  of  feed  of  the  metal  in  exact  accordance 
with  its  consumption.  The  thickness  of  the  deposit  may  be 
anywhere  from  a  few  thousandtlis  incli  up  to  lialt  an  inch 
or  more,  according  to  the  duration  of  the  period  of  treat- 
ment, while  the  density  of  the  deposit  can  be  varied.  Thus 
a  lead  covering  which  was  sprayed  with  superheated  steam 
had  a  specific  gravity  of  9.5,  while  another  lead  coating 
sprayed  under  similar  conditions  by  means  of  hydrogen  had 
a  specific  gravity  of  11  to  11.3. 

It  has  been  ascertained  that,  for  a  given  pressure,  hydrogen 
possesses  a  much  higher  velocity  of  flow  than  superheated 
steam,  and  so  the  pulverized  metal  is  projected  by  it  with 
proportionately  greater  energy.  This  increase  of  energy  is 
proportional  to  the  square  of  the  velocity  and,  knowing  this, 
it  is  possible  to  vary  the  velocity  to  obtain  a  density  of  the 
coating  suitable  for  any  particular  purpose.  The  hardness 
of  the  sprayed  coating  is  usually  considerably  more  than  that 
of  the  cast  metal  and,  indeed,  in  many  cases  which  have 
come  under  observation,  it  is  even  equal  to  that  of  a  rolled 
sheet.  The  manufacture  of  metal  coatings  by  this  process 
should  be  found  useful  in  the  electrical  industry.  To  give 
an  instance,  very  thin  sprayed  strips  should  come  into  use 
as  electrical  resistances  for  all  classes  of  electrical  heating 
apparatus,  and,  as  a  matter  of  fact,  the  heating  element  in 
such  apparatus  has  already  been  made  in  extremely  thin 
layers  of  the  more  costly  metals,  which  are  painted  on  in  the 
form  of  salts  that  are  subsequently  reduced  to  metals.  Such 
strips  offer  a  very  high  resistance  to  the  passage  of  the  cur- 
rent and  therefore  become  incandescent  very  rapidly. 

The  process  described  is  available  for  coppering  carbon 
brushes  and  the  ends  of  electrodes,  and  for  the  production 
of  contacts.  The  spraying  of  two  adjacent  surfaces  at  the 
interstice  formed  at  the  point  of  contact  causes  this  to  be 
entirely  filled  up,  thus  providing  a  perfect  union  of  the  two 
bodies.  It  also  facilitates  mending  a  cracked  or  broken  sur- 
face, so  that  a  simple  substitute  for  soldering  and  welding 
processes  is  provided.  Another  important  application  is  that 
of  galvanizing  iron  of  irregular  section  used  for  structural 
work.  Aluminum— the  single  metal  that  so  far  has  not  been 
available  for  treatment  by  electric  deposition — can  now  be 
utilized  by  means  of  the  spraying  process.  It  has  been  sug- 
gested that  sprayed  aluminum  could  be  used  for  coating 
aeronautical  fabrics  to  render  them  air-tight,  also  for  the 
coating  of  the  wooden  frames  and  fabrics  of  aeroplanes  for 
the  purpose  of  protecting  them  against  the  weather;  it 
would,  in  addition,  increase  their  stability.  The  coating 
of  wood  with  metal  is  a  novel  idea  and  its  application  has 
many  possibilities.  Wooden  parts  protected  in  this  way 
would  be  insured  against  dampness  and  rotting,  or  in  the 
tropics,  against  damage  done  by  insects.  Packing  cases  could 
easily  be  strengthened  by  spraying  the  edges,  or  the  boxes 
could  be  sprayed  all  over  to  exclude  dampness. 
*     *     * 

An  electrical  instrument  has  been  developed  that  prom- 
ises to  be  of  considerable  value  to  electric  light  and  power 
companies,  inasmuch  as  it  will  enable  them  to  sell  current  at 
two  rates  and  to  measure  it  at  the  rush  and  slack  hours  with 
the  same  meter.  The  device  responds  to  a  momentary  slightly 
higher  current  wave  than  normal  and  it  shifts  the  meter  from 
one  rate  of  register  to  the  other.  Thus,  when  the  lighting 
load  is  heaviest  in  the  early  evening,  the  meter  is  set  to  re- 
gister at  the  high  rate  but  when  the  demand  falls  off  after 
midnight,  the  wave  impressed  on  the  circuit  shifts  the 
meter  to  register  at  the  lower  rate. 


IMPORTANCE   OF  PURITY   OF   OXYGEN 
USED   IN   CUTTING  STEEL 

HY  J.   K    8PK1NOKK* 

'i'lie  cutting  of  steel  by  means  of  the  torclies  employed  in 
autogeneous  welding  may  be  divided  into  two  rival  pro- 
cedures. These  differ  principally  In  respect  to  the  genera- 
tion of  the  heating  flame,  one  employing  the  oxy-hydrogen 
and  the  other  the  oxy-acetylene  flame.  In  some  respects,  cut- 
ting with  the  hydrogen  flame  is  to  be  preferred.  In  most 
cases,  however, 
either  will  ac- 
complish the  de- 
sired result  with 
economy  and 
despatch. 

Impurity  of 
Oxyeren 

It  is  of  con- 
siderable i  m  - 
portance  to  un- 
derstand the  ef- 
fect of  impure 
oxygen.  The 
impurities  which 
have  any  es- 
pecial claim  to 
attention  are 
those  which 
arise  through 
the  presence  of 
nitrogen  or  hy- 
drogen. If  the 
oxygen  is  pre- 
pared by  the 
liquefaction  of 
air,  some  per- 
centage of  ni- 
trogen will  be 
very  sure  to  be  present, 
harmless,  in  so  far  as  any 
cerned. 


Fig.   1,     Showing  the  Effect  of  Impure   Oiygen  on 
Oxy-Hydrogen  Cutting 


Nitrogen  itself  seems  to  be 
ill  effect  on  the  metal  is  con- 
It  is,  however,  practically  unburnable,  and  so  clogs 
the  action  of  the  oxygen.  It  probably  also  tends  to  cool  the 
heating  flame  and  thus  retard  the  work.  In  the  manufacture 
of  oxygen  by  the  electrolytic  process,  the  principal  impurity 
will  probably  be  hy- 
drogen. As  hydrogen 
is  a  gas  that  is 
readily  combustible 
it  has  but  little  ef- 
fect on  the  heating 
flame,  but  in  the  cut- 
ting stream  of  oxy- 
gen its  presence 
doubtless  gives  rise 
to  a  clogging  effect 
similar  to  that  of 
nitrogen.  At  all 
events,  whether  we 
account  for  the  re- 
sult in  one  way  or 
another,  the  pres- 
ence of  nitrogen  or 
other  impurities  in 
the  oxygen  supply 
has  the  effect  of  re- 
tarding the  cutting 
operation.  This  retardation  means  a  labor  loss  in  addition 
to  a  gas  loss,  besides  hindering  output.  Certain  experiments 
carried  out  abroad  will  assist  us  in  seeing  just  how  serious 
the  retardation  is.  Table  I  gives  the  results  of  twenty-six 
experiments,  all  tried  on  sheets  of  the  same  kind,  of  the 
same  thickness,  and  with  the  same  style  of  torch. 

It  will  be  seen  at  once  that  the  purity  of  the  oxygen  plays 
a  most  important  part  in  the  efficiency  with  which  cutting 
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Fig.   2,     Showing   the  Effect   of   Impure 
Oxygen   on    Oxy-acetylene    Cutting 
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TABLE  I.     TIME  REQUIRED  KOR    OXY-HYDROQEN  CUTTINQ  OF  METALB 

Siemens-Martin  nhcet  steel,  I.I 8  inch  thick.  Oxy-hydroifen  procedure.  Cas 
consumption  per  minute:  HyilroKen.  l.Oii  ciihic  foot:  oxyKen.  0.28  cubic  fi;i)t. 
Oxyifcn  pressure    ^  1.5  atniosphert-       22  puuntlu  p»*r  ^quuie  inch. 


Purity  of 

Oxygen, 

expressed  aa 

Percentage 

Length  of 

Cut. 
in  Inches 

Time  required 
in  Making 

Cut, 
in  Seconds 

Time  required    Average  Time 
to  Cut               re<iuiriil  to 
One  Foot.         Cut  One  Foot, 
in  Minutes     <     in  Minutes 

99.00 
99.00 

99.00 
99.00 
99.00 

28.0 

21.3 
18.9 
34.3 
29.9 

182 
140 
120 

228 
196 

1.30 
1.31 
1.27 
1.33 
1.31 

1,30 

98.50 
98.50 
98 .  50 
98.50 
98 .  50 
98.50 

31.5 
41.7 
41.7 
39.4 
27.6 
18.9 

210 
330 
320 
310 
225 
150 

1.33 
1.58 
1.63 
1.53 
1.63 
1.53 

1.52 

95.50 
95.50 

44.5 
32.3 

426 
295 

1.91 
1.91 

1.91 

94.75 
94.75 
94.75 
94.75 
94.75 

25.2 
21.7 
38.9 
23.6 
41.6 

270 
240 
364 
270 
475 

2.14 
2  21 
2.15 
2.29 
2.28 

2.21 

90.50 
90.50 
90.50 
90.50 
90.50 

34.3 
36.6 
32.7 
35.4 
29.9 

480 
500 
480 
495 
470 

2.80 
2.73 
2.94 
2.80 
3.14 

2,88 

85.50 
85.50 
85.50 

43.3 
21.7 
23.6 

870 
420 
480 

4.02 
3.87 
4.07 

3.99 
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may  be  accomplished.  With  oxygen  85.5  per  cent  pure,  it 
requires  three  times  as  long  to  cut  the  1.18-inch  plate  as  with 
oxygen  99  per  cent  pure.  This  means  that  the  cost  is  three 
times  as  much.  Even  the  one-half  of  one  per  cent  drop  from 
the  99.0  per  cent  oxygen  to  the  98.5  per  cent  quality  means 
an  increase  in  the  expense  amounting  to  16  per  cent.  So 
even  if  the  better  grade  of  oxygen  should  cost  more,  we 
see  from  the  foregoing  that  it  would  have  to  cost  a  great 
deal  more  to  make  it  a  matter  of  no  importance  which  grade 
of  oxygen  were  used. 

In  Table  II  the  same  kind  of  steel  and  the  same  thickness 
of  sheets  are  to  be  understood  as  in  Table  I,  The  pressure 
of  the  oxygen  is  increased,  however.  Note  especially  that 
here  we  have  the  alternative  procedure  with   acetylene  gas. 

It  will  be  noted  that  we  do  not  have  any  experiments  here 

TABLB  II.     TIME  REQUIREO  FOB  OXY-ACErYLBNE  COTTINQ  OP  MHTALB 

Siemens-Martin  sheet  steel,  1.18  inch  thick.  Oxy-acetylene  procedure.  Acety- 
lene consumption  per  minute:  O.!!;:!  cubic  foot.  Oxyiren  pressure:  2  atmos- 
pheres   =  29.4  pounds  per  square  inch. 


Purity  of 

Oxygen. 

expressed  as 

Percentage 

Length  of 

Cut 
in  Inches 

Time  required 
in  Making 

Cut, 
in  Seconds 

Time  required 

to  Cut 

One  Foot, 

in  Minutes 

Average  Time 
reel  ui  red  to 

Cut  One  Foot, 
in  Minutes 

98.50 

17.3 

123 

1.42 

98.50 

28.3 

192 

1.36 

f8.50 
98.50 

32.3 
33.9 

228 
230 

1.41 
1.36 

1.40 

98.50 

28.3 

200 

1.41 

98.50 

28.3 

202 

1.43 

96.50 

33.9 

255 

1.50 

96.50 

45.3 

360 

1.59 

96.50 

47.2 

380 

1.61 

93 .  ."iO 

37.8 

320 

1.69 

9ti .  50 

58.3 

480 

1.65 

1.63 

96.50 

44.1 

370 

1.68 

96.50 

41.7 

340 

1.68 

9ii..50 

30.7 

245 

1.60 

96.50 

41.9 

380 

1.69 

94.. 50 

34.6 

400 

2.31 

94.50 
91.50 

43.3 
43.3 

510 
520 

2.36 
2.40 

2.33 

94.. 50 

35.4 

400 

2.26 
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with  99  per  cent  oxygen.  Comparing  Hie  98.5  per  cent  puri- 
ties in  Tables  I  and  II,  we  see  that  the  acetylene  cutting  has 
the  advantage.  The  result  with  94.75  per  cent  oxygen,  hydro- 
gen cutting,  when  compared  with  the  work  done  with  94.50 
per  cent,  acetylene  cutting,  indicates  that  the  efflclencles  at 
this  degree  of  impurity  arc  about  the  same.  This  would  be- 
come clearer  by  drawing  curves  illustrative  of  the  last  col- 
umns in  Tables  I  and  II.  It  must  be  borne  in  mind,  however, 
that  the  oxygen  pressure  is  distinctly  higher  with  the 
acetylene  experiments. 

*  *     * 

HIGH  PRESSURES 
Cold  iron  can  be  made  to  flow  like  molasses,  providing  the 
pressure  on  it  be  great  enough.  Many  may  not  have  seen  it 
do  so,  but  it  is  stated  in  the  English  Mechanic  and  World,  of 
Science  that  the  late  Sir  William  Roberts  Austen,  who  was 
then  Master  of  the  Mint  in  London,  once  made  a  public  ex- 
hibition of  this  phenomenon  before  an  audience  at  the  Royal 
Institution.  He  subjected  iron  to  great  hydraulic  pressure 
anrt  by  an  optical  device  he  threw  the  image  of  the  Iron,  at 
the  point  where  the  pressure  was  applied,  on  the  screen, 
and  the  solid  iron  was  seen  to  flow  slowly,  it  being  extruded 
through  a  small  aperture.  Investigations  with  very  high 
pressures  have  lately  been  made  by  Dr.  Bridgeman  of  the 
physical  laboratory  at  Harvard  University,  and  he  has  prob- 
ably been  experimenting  with  higher  pressures  than  have 
ever  before  been  reached.  In  some  of  his  experiments  he  ob- 
tained a  pressure  of  something  like  300,000  pounds  per  square 
inch,  and  succeeded  in  measuring  the  pressure  with  reason- 
able accuracy  up  to  175,000  pounds  per  square  inch.  What 
these  pressures  mean  will  be  understood  when  we  consider 
that  the  highest  pressures  commonly  produced  are  those  ex- 
erted by  the  explosions  in  modern  arms  with  smokeless 
powder,  where  a  pressure  up  to  30,000  pounds  or  more  per 
square  inch  is  developed  when  the  gun  is  fired.  Pressures 
of  200,000  pounds  per  square  inch  have  been  produced  by  ex- 
ploding nitro-glycerine  in  a  closed  vessel. 

*  *     * 

Not  all  improvements  in  working  conditions  are  appre- 
ciated by  men  who  have  become  accustomed  to  those  that 
appear  to  others  as  being  intolerable.  An  example  showing 
the  effect  of  imagination  is  of  interest  in  this  connection. 
A  basement  lighted  artificially  had  been  used  as  a  casting 
cleaning  and  snagging  room.  The  working  conditions  were 
abnormally  bad.  The  floor  was  damp,  no  windows  permitted 
daylight  to  enter  and  dust  removal  apparatus  had  not  been 
provided.  Consequently,  the  air  was  filled  with  dust  and 
grit  but  the  workmen  could  not  see  the  dust.  The  superin- 
tendent fitted  up  a  floor  in  a  new  building  above  ground  with 
exhausters  and  removed  part  of  the  cleaning  force  to  it,  but 
the  men  soon  became  dissatisfied  and  clamored  to  go  back 
to  the  basement.  They  said  that  the  dust  in  the  new  place 
would  soon  kill  them.  The  fact,  of  course,  was  that  the  dust 
was  much  worse  in  the  basement  but  being  more  visible  in 
the  new  place  because  of  being  lighted  by  the  sun,  they 
imagined  that  they  were  being  choked  and  injured  by  it. 
The  superintendent  was  able  to  make  use  of  the  new  depart- 
ment only  by  placing  men  in  it  hired  to  take  the  places  of 
the  old  ones  as  they  left.  These,  being  unaccustomed  to  the 
former  conditions,  had  no  fault  to  find. 

*  •     • 

No  other  feat  in  the  history  of  the  oil  industry  has  equalled 
the  killing  of  the  wild  gas  well  near  Oil  City,  La.,  that  has 
been  wasting  from  10,000,000  to  20,000,000  cubic  feet  of  gas  a 
day  for  the  last  six  years.  This  great  loss  was  stopped  by  the 
boring  of  a  relief  well  close  to  the  old  one.  When  this  well 
reached  the  same  depth,  water  and  then  mud  was  forced  into 
the  relief  well  under  heavy  air  pressure.  This  soon  choked  the 
gas  stratum  and  shut  off  the  flow.  The  work  was  done  under 
the  direction  of  the  Louisiana  State  Conservation  Commission 
which  furnished  a  portion  of  the  funds  for  the  work.  The 
remainder  was  furnished  by  gas  and  oil  companies  operating 
in  the  district.  As  soon  as  the  flow  of  gas  had  been  stopped, 
the  well  was  cemented.  The  well  had  made  a  crater 
225    feet    in    diameter    and    50    feet    deep. — Compressed    Air 
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'HETHER  or  not  It  is  necessary  to  center  the  hob  In 
order  to  got  satisfactory  results,  Is  a  question  that  Is 
not  so  readily  answered  as  it  might  appear.  For  the 
sake  of  making  the  matter  clear  to  those  who  have  not  the 
time  to  make  a  study  of  the  subject,  the  results  of  an  In- 
vestigation conducted  by  the  writer  will  no  doubt  be  of  in- 
terest. Theoretically  speaking,  these  results  should  show  no 
difference  whether  the  hob  is  centered  or  not.  However, 
practical   modifications  enter  into  the  actual   conditions  and 
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Fig.    1.     Diagram  showing  Points  of  Intersection  of  tlie  Pressure 

Lines  with  the  Hob  Teeth  equally  spaced  at  each 

Side  of  the  Pitch  Point 

exert  peculiar  effects  upon  results  produced.  To  briefly  ex- 
plain the  action  of  the  hob,  we  may  say  that  the  generating 
operation  consists  of  a  successive  trimming  of  the  teeth  of 
the  gear  by  those  cutting  edges  of  the  hob  located  in  the 
generating  path.  The  portion  of  the  cutting  edge  that  forms 
the  tooth  of  the  gear  lies  on  the  pressure  line  of  the  hob, 
intersecting  the  pitch  point,  and  the  maximum  length  of  the 
hob  in  this  generating  space  is  2s  ~-  tan  <p,  where  s  =  ad- 
dendum or  reciprocal  of  diametral  pitch  and  <p  =  pressure 
angle;  in  the  eases  of  the  small  pinions  this  length  may  be 
as  short  as  the  circular  pitch  of  the  teeth. 

The  point  where  the  two  opposite  pressure  lines  cross  the 
pitch  line  is  the  center  of  the  hob,  and  the  object  of  cen- 
tering is  to  get  corresponding  portions  of  the  generating 
edges  at  equal  distances  on  each  side  of  the  center,  so  that 
the  sides  of  the  teeth  generated  will  be  symmetrical.  Thus 
in  Fig.  1,  the  points  where  the  pressure  lines  intersect  the 
teeth  of  the  hob  at  A,  A„  B,  B^,  and  C,  C„  are  at  an  equal 
•distance  on  each  side  of  the  center  or  pitch  point,  and  at 
a  like  distance  from  the  axis  of  the  hob  when  the  pitch 
point  lies  in  the  center  of  a  tooth  or  space  as  shown.  If 
the  pitch  point  is  shifted  out  of  the  center  of  the  tooth  or 
space,  the  radial  distances  of  the  respective  points  of  inter- 
section are  not  equal,  the  points  A.  B  and  C  being  a  greater 
or  less  distance  from  the  axis  than  the  points  A„  B^  and  C,. 


Fig.    2.     Case  I.      Hob  with   Low   Tooth   and   High  Space  centered. 
Full  Lines  show  High  Side  and  Sotted  Lines  show  Low  Side 

There  are  defects  in  the  hob  that  no  amount  of  centering 
will  compensate  for  and  insure  symmetrical  teeth  being  gen- 
erated. Among  these  we  may  cite  the  defects  due  to  dis- 
tortion in  hardening,  unequal  tooth  thickness  due  to  spring- 
ing of  the  tool  in  forming,  and  errors  in  size  resulting  from 
careless  workmanship.  The  defect  that  can  be  favored  in 
the  setting  of  the  hob  is  that  in  which  the  eccentricity  of 
the  form  and  axis  causes  the  teeth  to  run  out.  This  ec- 
centricity may  be  caused  by  the  use  of  an  inaccurate  mandrel 

•  For  other  articles  on  the  subject  of  hobs  and  bobbing  which  have  ap- 
peared in  Machixebt  see  "Special  Hob  Tooth  Shapes."  by  John  Edgar, 
published  In  May,  1914.  and  other  articles  there  referred  to. 

t  Address:      61    Bruce  Ave.,    Windsor,    Ontario,    Canada. 


in  the  backing-off  op(?ration  or  In  not  truing  up  the  hob 
properly  in  grinding  the  hole;  and  may  also  be  caused  by  an 
untrue  hob  arbor  on  the  bobbing  machine  Itself.  These 
defects  can  be  determined  and  proper  allowance  made  to 
counteract  the  natural  results  by  a  careful  .setting  of  the 
hob.  By  knowing  what  result  will  be  obtained  with  these 
eccentric  hob  conditions  the  defect  can  be  diagnosed  and 
a  remedy  applied  or  the  setting  can  be  made  to  favor  the 
defective  conditions. 

Let  us  take  the  most  common  condition — ^the  case  where 
the  axis  of  the  form  and  that  of  rotation  are  eccentric  and 
parallel — and  treat  it  as  follows:  Case  I.  Hob  with  low 
tooth  and  high  space  centered.  Case  II.  Hob  with  high  tooth 
or  low  space  centered.  Case  III.  Hob  not  centered,  but  half 
way  between  the  conditions  of  the  two  preceding  cases. 

Case  I  for  Fourteen  and  One-half  Degree  Teeth 
The  method  of  treatment  is  to  take  a  normal  gear  and  show 
it  in  mesh  with  the  eccentric  hob  in  the  desired  position: 
in  this  case,  with  the  "high"  space  centered.  This  setting 
brings  the  tooth  on  the  opposite  side  of  the  hob  in  the  center 
If  the  number  of  gashes  are  even,  and  this  opposite  side  is 
the  "low"  side  of  the  hob.  This  is  shown  in  Fig.  2.  In  each 
case,  tlie  high  side  is  shown  in  full  lines  and  the  low  or 
opposite  side  in  dotted  lines.  The  intermediate  teeth  which 
range  from  high  to  low  are  not  shown  except  in  the  central 
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Figs.   3  and  4.     Tooth   Outlines  showing  how  Flats  are  formed  at  the 
Fitch  Line  and  at  the  Point  in  Case  I 

position  in  Figs.  2  and  5,  and  in  the  extreme  positions  in 
Fig.  8.  An  inspection  of  Fig.  2  will  show  that  the  pitch  line 
of  the  hob,  considered  in  its  relation  to  the  tooth  itself, 
does  not  lie  along  a  straight  line  parallel  to  the  axis  of  the 
hob,  but  on  a  zigzag  line  that  is  shown  broken.  This  line 
represents  the  pitch  location  of  the  right  side  of  the  hob 
tooth,  and  may  be  termed  the  "line  of  equal  tooth  thickness." 
It  will  have  a  drop  for  each  pitch  length  of  the  hob  for  every 
convolution  of  the  thread.  In  reality,  the  line  instead  of 
being   zigzag   should   be   a   reverse   curve. 

In  the  central  position  indicated  by  the  full  lines,  the 
contact  between  the  teeth  of  the  hob  and  gear  is  normal 
and  correct.  If  the  hob  be  given  one-half  revolution,  the 
position  taken  is  indicated  by  the  dotted  lines  and  it  will  be 
noticed  that  the  gear  and  hob  do  not  come  into  contact  as 
they  should  at  the  points  B  and  B^,  the  space  widening  from 
the  points  of  contact  A  and  A^  to  the  points  B  and  B,.  From 
this  we  may  rightly  assume  that  the  hob  would  form  the 
teeth  of  the  gear  with  a  fullness  at  the  point,  as  indicated 
by  the  full  line  from  A  to  B  in  Fig.  3.  The  dotted  line  shows 
the  normal  curve  of  the  tooth.  If  the  hob  is  given  a  quarter 
turn  from  the  full  line  position,  the  relative  position  of  the 
teeth  of  both  the  gear  and  hob  is  at  the  dotted  line  position 
shown  in  the  center  of  Fig.  2,  midway  between  the  teeth 
instead  of  giving  the  normal  contact  at  the  pitch  point  on 
the  pitch  line  of  both  gear  and  hob.  This  should  develop  a 
fullness  of  the  gear  tooth  at  the  pitch  line  diminishing  again 
to  normal  at  the  point  A.  But  the  normal  position  of  the 
hob  tooth  at  the  point  A  brings  the  edge  of  the  hob  tooth 
inside   of   this   bulge,    so   that   it   would   remove   the   greater 
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portion  of  it  shown  in  cTo.s.s-soction  in  Fig.  3,  leaving  a  flat 
from  the  point  A  extending  to  the  pitch  line.  In  exaggerated 
cases,  in  cutting  large  numbers  of  teeth,  the  flat  will  extend 
past  the  pitch  line  to  the  base  of  the  involute. 

When  the  projected  arc  of  action  shown  In  Fig.  2  is  greater 
than  twice  the  pitch  of  the  teeth,  which  is  the  case  when 
cutting  gears  with  a  greater  number  of  teeth  than  36,  the 
trimming  of  the  involute  portion  of  the  teeth  takes  place 
through  two  or  more  turns  of  the  hob  Instead  of  one.  This 
brings  the  tooth  of  the  hob  more  nearly  into  the  normal 
position  at  the  end  of  the  gear  tooth,  tending  to  make  the 
point  of  the  tooth  nearer  to  the  proper  thickness;  but  the 
correct  thickness  is  never  reached  as  it  would  be  necessary  for 
the  contact  to  continue  to  the  position  C,  which  is  the  case 
of  a  gear  of  infinite  diameter.  This  develops  a  flat  at  the 
point  of  the  tooth  for  the  same  reason  as  that  given  for  the 
flat  produced  at  the  pitch  line.  The  result  of  this  action  on 
gears  with  teeth  greater  in  number  than  36  is  illustrated 
in  Fig.  4,  where  the  cross-sectioning  shows  the  excess  metal 
removed,  resulting  in  the  production  of  the  flat.  The 
effect  on  the  flank  of  the  tooth  need  not  be  taken  into  con- 
sideration; as  the  hob  leaves  It,  there  is  ample  clearance 
for  the  gear  tooth  of  the  mating  gear,  it  being  only  In  the 
case  of  a  gear  meshing  with  a  rack  that  the  flank  would  be 
apt  to  give  trouble. 

Case  II  for  Fourteen  and  One-half  Degree  Teeth 

The  high  tooth  centered,  as  illustrated  in  Fig.  5,  shows  the 
normal  contact  between  the  teeth  at  the  points  B  and  B,. 
With  the  hob  revolved  one-half  turn,  the  low  space  comes  into 
the  central  position,  but  there  is  no  contact  between  the 
teeth  at  the  points  A  and  A,.  In  the  central  position  where 
the  pitch  lines  of  the  gear  and  hob  are  tangent,  instead  of 
the  normal  contact  we  have  a  space  between  the  teeth.     A 


Fig.    5.     Case    II.       Hob    with   High    Tooth    and    Low   Space   centered. 
FuU  Lines  show  High  Side  and  Dotted  Lines  show  Low  Side 

gear  generated  with  the  hob  set  in  this  position  would  have 
teeth  of  the  form  illustrated  in  Fig.  6,  with  fullness  at  the 
points  A  and  a  perceptible  flat  below  the  pitch  line,  which  ex- 
tends to  the  base  circle  in  gears  with  a  large  number  of 
teeth.  In  the  case  of  gears  with  more  than  36  teeth,  the 
normal  contact  at  the  points  B  and  B,  develops  into  a  space 
and  results  in  a  flat  at  the  point  of  the  teeth,  as  shown  in 
Fig.  7. 

The  two  preceding  cases  give  the  two  extremes  in  set- 
ting the  hob  central  and  show  the  results  of  eccentricity 
of  the  axis  of  form  and  the  axis  of  rotation.  Of  the  two 
methods,  the  latter  is  the  more  practical.  By  centering  the 
high  tooth  the  depth  is  easily  obtained,  whereas  in  the  first 
case  with  the  high  space  centered,  the  depth  is  not  so  easily 
obtained  because  the  centered  tooth  is  the  low  tooth  and  if 
the  hob  is  fed  to  depth  after  bringing  it  so  as  to  mark  the 
blank,  the  depth  will  be  deeper  than  that  shown  in  Fig.  2 
and  the  tooth  thickness  will  be  under  size.  The  reverse  is 
the  case  with  the  second  method  of  setting,  but  to  obtain  the 
proper  tooth  thickness  the  hob  will  have  to  be  fed  In  deeper 
than  the  standard  amount.  The  pointing  of  the  tooth  at  B 
in  Case  II  will  give  better  running  gears  than  the  fullness 
at  the  point  as  in  Case  I. 

Case  III  for  a  Fourteen  and  One-half  Deprree  Tooth 

By  moving  the  hob  along  so  that  the  pitch  point  lies  on 
the  edge  of  the  high  tooth,  as  in  Fig.  8,  we  have  a  case 
which  gives  results  similar  to  those  obtained  by  setting  the 
hob  at  random,  and  we  will  get  results  more  or  less  un- 
symmetrical.    The  full  lines  in  Fig.  8  show  the  high  side  of 


the  hob  in  normal  contact  with  the  gear  teeth,  with  contacts 
at  the  pitch  point  and  at  the  point  A,.  On  bringing  the  hob 
Into  the  opposite  position  with  the  low  side,  or  to  the  location 
.shown  by  dotted  lines,  we  And  no  contact  at  the  pitch  point 
nor  at  point  A.  Rolling  the  gear  until  the  teeth  come  to 
the  end  of  the  normal  point  of  contact  on  the  pressure  line 
at  B  and  B,  on  each  side  of  the  pitch  point,  we  will  find  a 
space  at  B,  instead  of  the  contact  as  at  .1,,  and  a  lessened 
space  at  B.  Had  this  rolling  brought  the  gear  tooth  to  the 
low  hob  tooth  position,  as  at  C'„  the  space  at  B,  would  have 
been  maximum  and  the  position  at  B  would  come  into  con- 
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Figs.    6  and  7.     Tooth   Outlines   showing  Points  at  which  Flats  are 
produced  in   Case  II 

tact  with  the  high  tooth  at  C.  Further  rolling  of  the  gear 
away  from  these  positions  would  tend  to  reduce  the  space  to 
the  right  and  to  develop  a  space  to  the  left. 

A  liob  in  this  condition  and  so  set  would  generate  a  tooth 
with  the  left  side  normal  at  the  pitch  line,  with  a  bulging 
face;  and  with  the  right  side  full  at  the  pitch  line  and  nearly 
normal  at  the  point  of  the  tooth,  with  a  flat  near  the  point 
when  the  hob  is  cutting  to  depth.  The  case  of  a  twelve- 
tooth  pinion  is  shown  in  Fig.  9;  and  the  case  of  a  larger 
gear  in  which  the  contact  between  the  teeth  of  gear  and 
hob  continues  to  the  point  C  of  Fig.  8  is  illustrated  in  Fig. 
10.  In  both  cases,  the  last  "swipe"  of  the  hob  tooth  will 
cover  a  broader  length  of  the  tooth  than  it  ought  to,  and 
will  leave  a  flat  at  the  point  on  the  left  side  of  the  tooth. 
Similarly,  in  the  case  of  both  Figs.  9  and  10.  the  hob  tooth 
in  the  position  A,  of  Fig.  8  will  leave  a  flat  at  this  point 
covering  considerable  of  the  right  side  of  the  tooth  face. 
The  cross-sectioned  areas  show  portions  of  the  bulges  cut 
away,  leaving  flats. 

The  method  outlined  in  Case  III  has  the  same  effect 
as  centering  any  of  the  teeth  of  the  hob  except  the  high  or 
low  tooth,  so  that  the  usual  procedure  of  shifting  the  hob 
to  bring  new  cutting  points  into  position  will  result  in  un- 
symmetrical  teeth  being  developed  in  the  gear  if  the  hob 
runs  out  of  true  with  the  axis  of  rotation.  The  actual 
amount  of  the  distortion  in  the  teeth  generated  will  depend 
upon  the  amount  of  eccentricity  of  the  hob  form  and  is  ap- 
proximately one-fourth  of  the  eccentricity  on  each  side  of  the 


rig.    8.     Case   III.     Hob    centered    midway    between    Posltiont    In 
Case  I  and  Case  II 

tooth.  In  Fig.  3,  for  example,  the  amount  that  the  tooth  is 
thick  at  the  point  B.  for  a  hob  0.002  inch  eccentric,  will  be 
0.0005  inch  on  each  side  or  0.001  inch  altogether.  The  amount 
of  the  space  at  the  pitch  line  would  bo  the  result  of  only  one- 
halt  the  eccentricity,  as  the  tooth  is  in  the  mean  position  at 
this  point. 

Several  cases  could  be  treated  in  this  way,  as  for  instance, 
the  case  where  the  axis  of  form  is  not  parallel  with  the  axis 
of  rotation  but  where  these  axes  intersect  The  only  remedy 
that    would    make    it    possible    to    obtain    symmetrical    teeth 
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would  be  to  (iiul  llic  point  ol'  liitcrscctluii  ol  llic  mm  s  ami 
sot  the  liol)  (Tiitral  with  llial  poliil.  Hut  lu.stcad  of  Hcttlnt? 
tlU!  IiIkIi  tootli  rc'Ulral,  as  in  l^'if;.  .'),  tlic  luil)  should  bo  sot  lu 
suoh  a  position  that  tho  axis  oT  tlio  form  lies  in  tlio  same 
piano  as  the  splndlo  on  which  the  goar  Is  placod,  and  the 
hob  should  bo  set  central  Irrespective  of  the  location  ol'  the 
teeth  of  the  hob.  That  is,  the  hob  should  be  sot  so  that  the 
point  of  Interseetion  of  the  two  axes  will  lie  directly  In  lino 
with  the  axis  of  the  work  spindle  of  the  nuuliino,  wlictlior  or 


TANGENTS  SHOW 
H03  TOOTH       - 

CRITICAL  POiNTS 

WHERE  FLATS 
ARE  DEVELOi-ED 


Figs.    9  and   10.     Tooth    Outlines   showing  Flats  produced   hy   Hob   set 
according   to   Conditions  of   Case   III 

not  the  tooth  of  the  hob  comes  central.  Of  course  if  a 
tooth  comes  into  this  position,  so  much  the  better  for  tho 
symmetry  of  the  teeth  of  the  gear.  This  setting  is  illustrated 
in  Pig  11.  The  unsymmetrical  results  sure  to  be  developed 
by  any  other  setting  are  quite  obvious  without  further  ex- 
position. 

The  preceding  treatment  of  three  typical  cases  gives  some 
light  on  the  cause  of  the  poor  shape  of  the  teeth  so  often 
complained  of  in  the  results  obtained  from  the  hobbing 
machine,  and  while  this  discussion  does  not  include  all  of 
the  defects  that  will  produce  similar  results,  it  does  emphasize 
the  fact  that  more  care  will  be  necessary  in  the  preparation 
of  the  hobs  than  has  formerly  been  the  practice.  Eventually 
we  shall  have  the  ground  hob,  with  the  defects  of  hardening 
and  careless  forming  eliminated  by  grinding  the  hardened 
hobs  on  precision  machines  in  which  the  human  element  will 
be  reduced  to  a  minimum,  so  far  as  its  effect  on  the  ac- 
curacy of  the  hob  is  concerned.  When  such  hobs  are  avail- 
able, the  hobbing  process  will  meet  with  little  or  no  opposi- 
tion based  on  the  unreliable  results  obtained  by  it.  How- 
ever, until  the  ground  hob  is  perfected,  flats  and  unsym- 
metrical tooth  outlines  will  be  a  source  of  worry  to  the  user 
of  the  hobbing  machine  and  he  will  meet  the  results  al- 
ready pointed  out  in  my  article  "Hobs  for  Spur  and  Spiral 
Gears,"  published  in  the  July,  1912,  number  of  Machineey. 
In  that  article,  a  remedy  was  given  to  reduce  the  effects 
of  the  careless  workmanship,  and  a  further  means  of  cor- 
recting such  defects  and  distortions  of  the  hob  teeth  is  out- 
lined in  the  following  paragraph. 

This  consists  of  the  more  direct  process  of  grinding  out 
the  distortion  of  the  teeth  from  the  narrow  helical  path,  and 
of  bringing  their  cutting  edges  back  into  the  proper  helical 
relation  with  each  other.  All  that  is  necessary  for  the 
operation  is  a  toolpost  grinder — preferably  an  electric  ma- 
chine. Of  course  it  goes  without  saying  that  the  more  care- 
fully the  performance  is  carried  on,  the  more  satisfactory 
will  be  the  results  obtained. 

The  procedure  is  simply  this:  Set  the  lathe  to  the  proper 
lead  of  the  hob,  with  the  toolpost  grinder  on  the  slide-rest, 
and  with  a  clean  cutting  wheel  grind  the  edge  of  the  side 
of  the  teeth  into  the  proper  helical  relation.  It  is  necessary 
to  be  careful  not  to  grind  too  much  from  the  side  of  the 
teeth;  just  let  the  wheel  touch  the  teeth  all  the  way  around, 
and  if  the  mandrel  on  which  the  hob  is  held  is  running  true, 
the  hob  thread  will  be  straightened  up.  It  will  be  noticed 
that  the  land  left  by  the  wheel  is  not  uniform  and  the 
amount  that  the  teeth  are  out  of  true  is  directly  propor- 
tional to  the  width  of  this  land.  It  will  also  be  noticed 
that  some  rows  of  teeth  will  have  wide  lands  while  those 
of  the  opposite  side  of  the  hob  will  have  narrow  lands; 
this  is  the  result  of  the  eccentricity  of  the  axis  of  form  with 
the  axis  of  rotation  and  should  be  corrected  by  grinding  the 
teeth   back  until   the   lands   are  of   uniform   width.     This   is 


llic  same  troal  iiiciil  that  was  given  for  the  correction  of  care- 
loss  spacing  and  Inipropor  sliarponing  in  the  previous  article 
referred  to.  liosidoa  this  regular  variation  in  tho  width  of 
the  ground  lands,  other  irregular  lands  will  be  noticed  which 
are  the  result  of  singly  distorted  teeth,  due  to  careless  form- 
ing or  to  distortion  in  hardening.  If  the  land  loft  by  the 
wheel  is  not  so  wide  as  to  cause  tho  tooth  to  drag  on  ac- 
count of  the  relief  being  ground  away,  they  may  bo  allowed 
to  remain  in  the  condition  as  left  by  the  wheel,  or  they 
may  bo  treated  singly  by  grinding  back  as  In  sharpening. 

The  results  obtained  by  this  treatment  more  than  pay 
for  tho  time  and  expense,  and  where  a  hob  is  giving  trouble 
this  remedy  is  recommended.  A  hob  thus  treated  need  not 
be  centered,  as  the  teeth  generated  by  it  will  be  symmetrical 
by  the  most  rigid  test  usually  applied  to  commercial  work. 
The  treatment  will  have  to  be  repeated  at  each  sharpening, 
however,  to  insure  the  continuance  of  the  good  results.  In 
choosing  the  change  gears  for  the  lathe,  the  axial  lead  corre- 
sponding to  the  normal  pitch  of  the  teeth  must  be  used; 
and  as  a  difference  of  0.0005  inch  is  noticeable  in  the  angle 
of  the  teeth,  the  lead  must  be  closely  followed.  Some  such 
treatment  as  this  is  necessary  with  the  irregular  hobs  now 
obtainable. 

In  conclusion,  it  may  be  well  to  apologize  for  the  title. 
The  answer  is  that  with  the  unground  hob  in  which  the 
eccentricity  is  an  unknown  quantity,  but  may  be  taken  as 
sure  to  be  existent,  it  is  well  to  center  the  high  tooth  as 
in  Case  II;  and  with  the  accurate  hob,  that  will  be  available 
when  the  methods  of  grinding  the  teeth  are  perfected,  it 
will  be  unnecessary  to  center  the  hob  if  the  hob  has  been 
carefully  sharpened  and  the  hob  arbor  runs  true  on  its  axis. 
While  the  results  revealed  by  the  treatment  of  the  three 
cases  seem  to  be  unfavorable  to  the  hobbing  process,  it  is 
such  studies  as  these  that  bring  the  truth  to  light  and 
lead  the  way  to  the  remedy  which,  when  applied,  brings  to 
the  hobbing  process  the  share  of  consideration  it  deserves  as 
one  of  the  simplest  and  most  efflcient  methods  for  the  pro- 
duction of  the  teeth  of  gears. 

*     *     * 

Engineers,  designers  and  others  who  have  studied  foundry 
practice,  know  that  it  is  bad  practice  to  make  patterns  with 
sharp  corners.  The  sharp  corner  in  a  casting  is  the  seat  of 
weakness  and  possible  failure.  But  notwithstanding  this 
common  knowledge,  we  go  on  committing  the  error  every  day. 
Prof.  John  E.  Sweet  has  preached  the  gospel  of  liberal  fillets 


PLANE  NORMAL  AXIS  WORK  SPINDLE, 
WHICH  LIES  THE  CENTER  LINE  or 
E  HOE  PASSING  THROUGH  POINT 
■  INTERSECTION  OF  BOTH  AXES. 
HEN  HOB  IS  CENTERED,  THIS  CEN- 
H   LINE  C-C  INTERSECTS  THE  AXIS 

OF  THE  GEAR. 


PLANE   PARAL 

EOTM  WORK 

SPINDLES.       INTERSECTING 

AXES  OF  THE  HOB   LIE    ON 

THIS  PLANE,  AS  A-B 


Fig.    11.     Method  of  setting  Hob  when  Axes  of  Form  and 
Rotation  intersect 

and  points  out  that  in  many  places  their  use  means  an  ap- 
preciable saving  of  iron.  In  the  case  of  large  cast-iron  pipe 
tees,  a  fillet  with  a  radius  of  three  inches  at  the  junction  of 
the  tee  saves  ten  pounds  of  iron  as  compared  with  the  not 
uncommon  pattern  having  a  very  small  fillet  radius,  and  a 
better  and  lighter  casting  is  the  result. 
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Tut:   structure  of  the   Williamsburg   Bridge,   New   York 
City,  is  at  present  being  strengthened  to  sustain   the 
increased    load    to    which    it    is    being    subjected    by 
additional   traffic.     This   is  done   by  building   four  additional 
towers  under   the  approach   spans   between   the   main   towers 
and  the  anchorages,  and  by  strengthening  the  trusses.     In 


the  ten-inch  pin  with  the  thirteen-lnch  size,  this  load  was 
transferred  to  a  new  girder  erected  tranHvcrsely  above  the 
ends  of  the  main  span  trusses  close  to  the  tower.  From  this 
girder  the  approach  spans  were  suspended,  the  load  being 
transferred  to  them  by  means  of  wedges  to  relieve  the  pins. 
In  order  to  rebore  the  pin  holes  from  ten  to  thirteen  Inches 


WilliamsbKrg   Suspension   Bridge   across   East   River,    New  York   City — Arrow  indicates  One  Point  where  10-inch   Pin   wag  repUced 
by  a  13-inch  Size,  necessitating  an  Unusual  Boring  Operation 


connection  with  this 
work  it  became 
necessary  to  replace 
four  hinge  pins 
which  connect  the 
approach  span 
trusses  with  those 
of  the  main  span 
jus  t  outside  of  the 
main  towers  on  the 
land  sides.  The 
original  hinge  pins 
had  a  diameter  of 
ten  inches,  whereas 
the  new  pins  are 
thirteen  inches  in 
diameter.  One  of 
these  pins  is  located 
at  the  point  indi- 
cated by  the  arrow 
in  Fig.  1,  and  the 
other  pin  for  this 
tower  occupies  a 
corresponding  posi- 
tion on  the  opposite 
side    of    the    tower. 


Hole  made  in  Road 


Room  for  Bo 


in  diameter,  the 
truss  members  sur- 
rounding the  hole 
had  to  be  held  per- 
fectly rigid  during 
the  boring  operation. 
This  rigidity  could 
not  be  obtained 
while  the  traffic  on 
the  bridge  was  in 
operation  and  even 
without  the  traffic 
the  wind  pressure 
and  temperature 
stresses  were  likely 
to  interfere  with  the 
boring;  moreover,  as 
the  bridge  Is  a  main 
artery  of  traffic,  only 
one  night  could  be 
spared  for  the  opera- 
tions of  removing 
one  of  the  old  ten- 
inch  pins,  enlarging 
the  pin  hole  to 
thirteen     Inches     in 


There  are  also  corresponding  pins  for  connecting  the  ap- 
proach span  to  the  tower  on  the  other  side  of  the  river. 
These  pins  are  about  two  feet  below  the  level  of  the  road- 
way and  twenty  inches  from  the  tower  leg.  Fig.  2  shows 
the  opening  made  through  the  floor  of  the  south  roadway 
preparatory  to  removing  and  replacing  the  pin  on  this  side. 
Heretofore,  each  of  these  pins  was  subjected  to  a  load  of 
800,000  pounds  from  the  approach  span.     In  order  to  replace 


ng  Machine — Collapsed   10-inch 
and  New  13-iiich  Fin  in  Foreground 

diameter,  placing  the  new   pin   in   the  hole  and  erecting  the 
new  wind  member  on  this  pin. 

To  obtain  the  necessary  rigidity  between  the  different 
members  while  boring,  steel  plates,  tie-rods  and  special  cast- 
ings were  fastened  to  the  truss  members  and  joined  by  bolts 
and  wedges  just  before  the  boring  operation  was  started.  All 
traffic  on  the  bridge  but  that  of  pedestrians,  was  stopped 
at  1  A.  M.,  and  the  task  of  removing  one  of  the  pins,  rebor- 
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Fig,    3.     Section   and   Elevation   showing   Pin    Connection   between    Approach  and  Main   Span  Trusses 


ing  the  hole  and  inserting  the  larger  pin  was  begun.  At  5:50 
A.  M.  of  the  same  day  the  new  pin  had  been  put  into  place 
and  the  bridge  was  open  to  traffic.  It  is  evident  that  every 
step  connected  with  this  work  had  to  be  carefully  planned 
beforehand.  First,  it  was  necessary  to  design  and  build  a 
special  machine  for  reboring  the  pin  holes.  The  total  length 
of  the  hole  is  twenty-eight  inches,  twenty-four  inches  of 
which  is  formed  in  solid  steel  plates.  Some  of  these  plates 
occupy  oblique  positions,  as  shown  by  the  sectional  view  to 


Fig.   4. 


Drilling  Series  of  Axial  Holes  through   Old  10-inch 
Fin  to  collapse  it 


the  left,  in  Fig.  3,  which  further  complicated  the  boring 
operation.  The  total  amount  of  steel  which  had  to  be  re- 
moved was  1300  cubic  inches.  The  time  limit  for  the  boring 
operation  was  two  hours. 

The  design  of  the  boring  machine  was  limited  in  several 
ways,  but  principally  by  the  small  space  available  between 
the  axis  of  the  pin  hole  and  the  leg  of  the  main  tower  of 
the  bridge,  this  distance  being  only  about  twenty  inches  in  a 
horizontal  direction.  The  problem  was  made  more  complex 
by  the  fact  that  the  truss  and  roadway  of  the  bridge  con- 
nected thereto,  are  constantly  moving  either  toward  or 
away  from  the  tower,  which  prohibited  the  use  of  the  latter 
as  a  support  for  the  boring  machine.  To  the  post  A  of  the 
bridge  (Fig.  3)  which  holds  the  pin,  floor  beams  B  and  C 
are  fastened  on  both  sides  at  the  vertical  center  line  so  that 
their  webs  cover  the  pin  hole,  as  shown  by  the  elevation  at 
the  right.  While  it  was  possible  to  remove  a  part  of  the  floor 
beam  on  the  roadway  side  of  the  post,  the  beam  on  the  rear 


side,  which  supports  the  trolley  car  tracks,  had  to  remain  in 
place.  After  considering  various  ways  of  doing  this  work, 
a  design  of  boring  machine  was  finally  adopted  by  the  De- 
partment of  Bridges;  F.  J.  H.  Kracke,  commissioner;  Alex- 
ander Johnson,  chief  engineer;  Austin  Lord  Bowman,  con- 
sulting engineer;  and  Leon  S.  Moisseiff,  engineer  of  design. 
The  structural  design  was  in  charge  of  Isidor  Delson,  assist- 
ant engineer;  and  J.  R.  Geogham,  assistant  engineer,  was  in 
charge  of  construction.  The  design  of  the  machine  and  the 
boring  operations  were  in  charge  of  Martin  Joachimson,  as- 
sistant engineer. 

It  was  found  impossible  to  remove  the  old  ten-inch  pin, 
which  was  tightly  stuck  into  its  hole,  even  after  the  load  had 
been  transferred  to  the  overhead  transverse  girder  previously 
referred  to.  All  attempts  to  remove  this  pin  failed.  An  idea 
as  to  how  tightly  it  was  held  in  place  may  be  obtained  from 
the  following:  The  pin  had  a  IJ^-inch  hole  extending  through 
its  center  and  this  was  enlarged  at  the  outside  end  to  2i^ 
inches  and  tapped.  A  bolt  was  then  entered  into  this  hole 
and  by  tightening  a  nut  against  a  resistance,  with  large 
wrenches,  an  attempt  was  made  to  pull  the  pin  out.  The 
result  was  that  the  bolt  snapped  across  the  body  but  the 
pin  did  not  move.  It  was  then  decided  to  collapse  the  pin  in 
the  following  manner:  On  a  horizontal  line  each  side  of  the 
1%-inch  central  hole,  two  1 15/16-inch  holes  were  drilled 
through  the  pin  from  end  to  end,  which  left  six  walls  about 
%  inch  thick  across  the  mid-section  of  the  pin.  As  soon  as 
a  hole  was  drilled,  tapered  plugs  were  driven  into  both 
ends  to  prevent  any  distortion  of  the  pin  that  might  result 
from  the  stresses  to  which  it  was  still  subjected.  After  all 
the  holes  were  drilled,  the  walls  were  removed  one  at  a  time, 
and,  finally,  after  removing  all  of  the  plugs,  the  pin  was  col- 
lapsed and  the  two  halves  were  pulled  out  easily. 

In  the  operation  of  boring  the  1 15/16-inch  holes,  the  frame 
of  the  boring  machine  was  used  as  a  support  for  the  smaller 
boring-bar.  This  bar,  which  is  2%  inches  in  diameter,  was 
carried  in  two  ordinary  boxes  or  bearings  as  shown  in  Fig. 
4,  and  was  provided  with  an  internal  Morse  taper  at  the  end 
toward    the   pin.     At   the   outer   end   there   was   an    external 


Um^ 


Tools   used   to   cut  away  Walls   between   Axial   Holes 
drilled  through  Fin  as  illustrated  in  Fig.  4 
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taper  where  connection  was  made  with  a  pneumatic  drilling 
machine.  After  one  hole  had  heen  bored,  the  bar  was  aligned 
for  boring  the  next  hole  by  placing  packing  blocl<s  under  the 
journals.  The  length  of  these  holes  was  29  inches  and  the 
drilling  of  each  hole  re(|uired  three  drills  of  different  lengths, 
because  of  the  limited  space  which  made  it  impossible  to  use 
a  longer  boring-bar.  These  drills  were  of  high-speed  steel 
and  had  lengths  of  twelve  Inches,  twenty  inches,  and  thirty 
inches,  respectively. 

The  walls  between  the  holes  were  removed  for  collapsing 
the  pin  by  means  of  special  tools,  as  Indicated  by  the  dia- 
gram Fig.  5.     Two  types  of  tools  were  used,  as  indicated  at 


Fig.    6.     Pin  Hoi 


Coring 


A  and  B,  and  these  were  driven  through  the  holes  by  means 
of  a  sledge-hammer.  The  slanted  nose  of  tool  B  was  used  to 
cut  away  the  walls  between  adjacent  holes,  whereas  the  walls 
at  the  outside  of  the  pin  were  removed  by  the  tool  shown  at 
A,  which  was  provided  with  a  cutting  edge  at  the  front,  as 
the  illustration  shows.  It  required  only  about  fifteen  minutes 
to  drive  out  one  of  these  walls,  where  the  minimum  thick- 
ness was  %  inch,  but  a  considerably  longer  time  was  neces- 
sary where  the  wall  was  thicker.  The  drilling  of  one  of 
these  1 15/16-lnch  holes  through  twenty-nine  inches  of  steel 
required  about  five  hours,  but  the  holes  were  drilled  so  ac- 
curately that  not  one  of  the  walls  was  pierced  when  drilling 
the  adjacent  hole. 

The  two  halves  of  the  severed  ten-inch  pin  are  shown  in 
Fig.  2,  and  also  the  new  thirteen-inch  pin  at  the  right.     The 


ton-inch  hole,  after  the  pin  was  removed,  is  shown  in  Fig.  6; 
whereas,  Fig.  7  Is  a  view  taken  after  the  hole  was  bored  and 
the  new  thlrteen-inch  pin  was  inserted.  The  special  boring 
machine  and   tools  u.sod  will  be  described  in   a  later  article. 

«     «     * 

The  British  Navy  Department  has  announced  that  it  has 
abandoned  its  own  fine  screw  thread  system  in  favor  of  the 
British  standard  fine  screw  threads. 


ELECTRIC   MOTOR    STANDARDIZATION* 

WHAT  KEATURE8  OF  ELECTRIC  MOTORS  CAN  BE  STAN- 
DARDIZED FOR  MACHINE  TOOLS 

BY  CHARLiCa  KAIKt 

This  paper  Is  not  written  so  much  with  the  Idea  of  actu- 
ally settling  at  this  time  the  question  of  standardization  of 
motor  dimensions  and  speeds  for  machine  tools  as  It  Is  with 
the  Idea  of  pointing  out  a  method  which  If  followed  should 
accomplish  much  toward  the  standardization  desired.  Cer- 
tain of  the  dimensions  and  speeds  once  standardized  will  re- 
sult benencially  not  only  to  the  machine  manufacturer  but 
to  the  motor  manufacturer  and  to  the  macblDe  user  as  well. 

FACTORS  TO  BE  CONSIDBRBD  IN  BTANDARDIZINO  MOTORB  FOR 
MACHINE  TOOLS 


naHtant 
iirlnble'  ' 


I  Full  load 
I  SyuchronouB 


1)    ^    I  (^ill   load 
■  '/  Light  load 


r 

I  Cyclpi 
PbaKP 


f  SijulrrpI   cage 
J  Slip   ring* 
i  VoUage  I  'nipm*!    re«l»t- 


I  High   torque 
I  Normal    torque 
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D.  C.  J  Voltage 


A(lJ"tl)le'  j 
Variable*  i 


Brnsb    SblftlDg 
Multi-speed' 
I  Slip   ring" 


1.     Adjustable   speed   motors.- 
tlieir  speed   range. 


'oltage    <  Compound  • 
I.  Series  ' 

r  Shunt 

\  Compound  • 

\  Series  > 

j  Shunt    characteristics 
I  Series   cbaracterlatlcs 

j  Constant  horsepower 
I  Constant  torque 

-[  Multi-speed  «-• 
NOTE 
Infinite  number  of  fixed   speeds   within 
f  series 


2      Variable  speed  motors — speed  varies  with  the  load     \  compound 

I  slip  ring 

3.  Compound    wound    motor — speed    varies   with    the   load   and    propor- 
tion  of  series  ami   shunt   winding. 

4.  Slip    ring    motor. — If    resistance    is    left    In    circuit,    sjwed    varies 
with  load   and  resistance. 

5      Multi-speed    motors. — A    limited    number    of    fixed    speeds,    seldom 
more  than  four  as  600,  900,  1200,  ISOO. 


T>iameter 

Kcyway 

Length 

Special  extensions 

Double   extensions 


f  Gear 


Chain 

Coupling 

Belt 


SHAETS 

'  Involute 

1    Herringbone 

^  Bevel,  worm 


■:  Thrust 


I  Auxiliary  drive 
i  Uandwbeel 


FRAME 


\  Cost 


Bottom  of  feet  to  center  line  of  shaft 

Shoulder  on   shaft   to  center  of   feet 

Overall  dimensions  of   feet 

Driliing  of   feet — dimensions   and   sizes  of  boles 

DRIVK 

|-  1  Normal  for  constant 

J  Peripheral   speed      -  Maximum  for  adjustable  -"  ^" 
Gears  \  I  '  »'** 

I  Minimum  number  of  teeth,   pitch,   face  bore 

Chain,    coupling,    belt  .Dynamic 

Reversing,   non-reversing,   slowdown,  brake  •<  Solenoid 

(  Mechanical 

•     J  I  C<"' 
Range    of    speed    required  -^  gj^.^    ^f    „otor  ■;  Diameter  vs.   Length 

All    geared    drive   for   constant   speed  ^  p'  p] 

Balance  of  rotating  parts 

Cbniigo  gears — motor  speed  overlapping 


I'niformity  marking  motor  terminals 
fuiformity   control  diagram 
Protection   of  live  parts 
Covers  for  end  shields,   etc. 


The  importance  of  motor  driven  tools  has  now  reached  such 
proportions  as  to  warrant  most  serious  consideration  of  this 
subject. 

There  will,  of  course,  always  be  demands  for  odd  combina- 
tions of  speeds  and  requirements  and  these  it  would  be  use- 
less to  attempt  to  standardize;  but  by  far  the  majority  of 
cases  could  be  standardized  under  a  heading  that  for  con- 


•  Paper    read     at    the    National    Machine    Tool     Builders    Association     con- 
vention,   held    In    Worcester.    Mass.,    April   '.'.T  24.    1014. 
t  Power  and  Mining  Department,   General   Electric  Co.,  Schenectady,    N.   T. 
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venlence  might  b(>  known  us  normal,  and  our  rlTorts  sliould 
be  bent  toward  standurdlzinK  those  speeds  and  dimensions. 

For  years  and  under  generally  adverst'  clrcumstanees, 
mufh  progress  has  been  made  In  the  standardizing  of  certain 
machine  parts,  with  results  advantageous  both  to  the  ma- 
chine manufacturer  and  to  the  machine  user.  For  a  long 
time  it  has  been  recognized  as  desirable  at  least  on  the  part 
of  a  number  of  the  machine  tool  builders  that  something  be 
done  toward  standardizing  certain  motor  dimensions,  speeds, 
etc.,  for  machine  tool  drive.  For  the  past  five  or  six  years 
attempts  have  been  made  to  standardize  certain  dimensions 
and  speeds  for  machine  tool  motors,  but  these  attempts  have 
failed  for  various  reasons.  It  would  be  of  little  use  to  analyze 
these  past  failures.  Unquestionably  there  should  be  first  of 
all  a  better  understanding  on  the  part  of  the  machine  manu- 
facturer and  the  motor  manufacturer  of  each  others  diffi- 
culties; and  much  work  is  essential  before  material  progress 
along  the  line  of  standardization  can  be  accomplished.  With 
this  In  mind,  I  have  prepared  an  outline  which  I  think  fairly 
presents  the  situation  from  the  viewpoint  of  both  sides  and 
which  must  be  considered  if  real  progress  or  results  are  to 
be  obtained. 

It  could  not  be  expected  that  the  electrical  manufacturers 
would  change  existing  standards  of  motor  dimensions  or 
speeds,  nor  do  I  believe  it  would  be  either  desirable  or  prac- 
ticable to  do  so  on  account  of  the  confusion  that  would  re- 
sult; but  I  see  no  reason,  if  the  machine  manufacturer  in 
conjunction  with  the  motor  manufacturer  will  give  the  sub- 
ject the  consideration  it  warrants,  and  do  his  part  toward 
bringing  about  a  better  understanding  of  what  is  really  de- 
sirable in  the  way  of  speeds  and  dimensions,  why  the  motor 
manufacturer,  in  turn,  cannot  incorporate,  at  least  in  part, 
some  of  the  dimensions  and  the  speeds  when  bringing  out 
new  lines  of  motors.  Obviously  it  would  be  just  as  imprac- 
ticable for  the  various  motor  manufacturers  to  design  their 
motors  to  a  single  set  of  dimensions  as  it  would  be  for  the 
machine  manufacturers  to  design  their  machines  to  a  single 
set  of  dimensions.  Notwithstanding  this,  however,  much 
can  be  done  to  improve  the  situation.  The  American  Society 
of  Mechanical  Engineers  has  offered  to  cooperate  and  is 
willing  to  do  everything  within  its  power  to  help  in  this 
question  of  standardization.  Before  going  further  into  the 
subject,  it  might  be  well  to  look  at  the  outline  given  in  the 
accompanying  table  that  we  may  have  a  better  understanding 
of  the  subject  as  a  whole. 

For  the  sake  of  convenience,  I  have  divided  the  outline  into 
five  parts,  namely,  speeds,  shafts,  frame,  method  of  drive, 
and  general. 

Speeds. — Under  the  heading  of  speeds,  there  is  an  almost 
endless  number  of  constant,  adjustable,  and  variable  speed 
combinations  available,  but  from  this  great  variety,  certain 
speeds  should  become  the  logical  ones  for  the  majority  of 
drives.  The  direct  current  constant  speed  shunt  motor  speed, 
for  instance,  should  logically  be  that  of  the  alternating  cur- 
rent sixty-cycle  motor.  Alternating  current  and  direct  cur- 
rent motor  speed  should  be  given  in  terms  of  full  load  or 
else  in  terms  of  both  no  load  and  full  load.  It  is,  of  course, 
understood  that  the  cycles  fix  the  alternating  current  speeds, 
except  as  modified  by  slip,  etc.  Adjustable  speed  motors 
would  naturally  be  higher  in  speed  on  the  highest  speed  than 
a  constant  speed  motor  because  the  adjustable  speed  motor 
would  only  run  a  certain  percentage  of  the  time  at  high  speed. 
Adjustable  speed  motors  are  nearly  always  geared  and  their 
speeds  should  be  governed  by  a  proper  gear  speed. 

There  should  be  little  difficulty  in  arriving  at  a  set  of 
suitable  speeds  per  horsepower  to  be  known  as  standards 
for  both  constant  and  adjustable  speed  motors  after  properly 
considering  the  items  as  set  forth  in  the  table. 

Shafts.—Ohxiously  there  should  be  little  difficulty  in  ar- 
riving at  a  proper  shaft  diameter  and  key  for  a  given  horse- 
power and  speed  motor.  The  length  of  shaft  might  offer 
some  difficulty,  but  a  compromise  length  could  probably  be 
agreed  upon.  Special  shaft  extensions  and  double  shaft  ex- 
tensions, whether  for  handwheel  or  power  transmission, 
should  be  considered. 

Frame. — A  uniformity  of  dimensions  under  this  heading  is 


obviously  Impossible!  but  much  tan  be  done  to  reduce-  the 
large  variety  of  dimensions  to  pifi'haps  two  or  three  sets  per 
I'ranie  Instt^ad  of  the  dozen  now  existing.  There  Is,  of  course, 
no  reason  why  there  should  not  be  a  uniformity  in  th(!  size 
of  the  holes  drilled  in  the  motor  f(!et  per  frame. 

Drive. — It  is  not  only  important  but  absolutely  necessary 
to  consider  seriously  the  items  under  this  head  in  order  to 
arrive  at  some  basis  upon  which  properly  to  determine  the 
best  speeds,  shaft  dimensions,  etc.,  to  standardize.  Here  we 
should  consider  such  subjects  as  diameter  of  motor  versus 
length,  minimum  speed  versus  size  and  cost,  maximum  varia- 
tion for  adjustable  speed  motor  and  its  relation  to  mini- 
mum speed,  cost,  and  size  of  motor. 

General. — Uniformity  of  making  motor  terminals,  wiring 
diagrams,  protecting  live  parts,  etc.,  is  of  advantage  to  all 
concerned. 

The  machine  user  will  derive  considerable  advantage  from 
the  standardization  of  motor  speeds  and  dimensions  as  well 
as  the  machine  manufacturer.  The  importance  of  the  motor- 
driven  machine  tool  with  relation  to  production  has  become 
such  that  the  method  of  applying  the  motor  to  the  tool,  in  my 
opinion,  warrants  far  more  attention  than  has  been  given  to 
it  in  the  past  by  some  of  the  tool  manufacturers. 
•     •     • 

EDGE-ROUNDING  ON  A  MILLING  MACHINE 

The  simplest  jobs  are  often  the  most  troublesome.  The 
Stockbridge  Machine  Co.  of  Worcester,  Mass.,  had  one  of 
these  simple  jobs  that  caused  considerable  trouble  for  some 
time.  It  was  the  rounding  off  of  sections  of  the  edges  of 
swivel-plates  used  in  the  heads  of  their  shapers.  The  edge  of 
the  plate  required  rounding  over  for  a  section  of  about  ninety 
degrees  on  each  side  of  the  swivel-plate.  To  round  the  edge 
over  with  a  file,  giving  the  same  appearance  to  each  side  of 
the  plate  and  stopping  off  at  points  uniformly  distant  from 
the  center  line,  was  a  job  that  was  not  always  correctly  done. 
To  secure  uniformity  on  this  job,  the  superintendent  of  the 


] 


Rounding  the   Edges   of   a   Circular   Plate 

shop  of  the  above  company  devised  the  little  rig  shown  in 
the  accompanying  illustration.  This  consists  of  a  worm-wheel 
mounted  upon  a  vertical  arbor,  which  was  mounted  on  a  mill- 
ing machine  at  right  angles  to  the  spindle.  The  swivel-plate 
is  placed  above  the  worm-wheel,  and  is  capable  of  being 
rotated  by  means  of  a  worm  turned  by  hand.  On  the  spindle 
of  the  milling  machine  there  is  a  quarter-round  forming  cut- 
ter, and  by  turning  the  work  on  the  spindle  by  means  of  the 
worm  and  worm-wheel  the  edge  is  uniformly  rounded.  Lines 
are  marked  for  the  beginning  and  end  of  each  cut  so  that  the 
rounding  may  be  started  and  stopped  at  the  right  places.  In 
addition  to  doing  the  work  better,  it  is  also  a  much  quicker 
method.  C.  L.  L. 

*     *     * 

In  Holland,  a  special  branch  of  engineering  is  devoted  to 
land  reclamation,  that  is,  reclaiming  the  land  from  the  sea 
and  protecting  it  by  dikes.  The  people  of  Holland  boast 
somewhat  irreverently  that  God  made  the  rest  of  the  world 
but  the  Dutch  made  Holland.  From  twenty  to  twenty-five 
thousand  acres  of  land  are  thus  "made"  every  year,  but  there 
are  still  250,000  acres  of  the  best  land  under  water,  suscept- 
ible to  reclamation,  not  including  the  great  area  under  the 
Zuider  Zee,  the  reclamation  of  which  is  a  never-ending  topic 
of  discussion.  The  question  is  simply  one  of  engineering  and 
the  necessary  capital  to  carry  it  out. 
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MECHANICAL    PRODUCTION    RECORDING 


AN    ELECTRICALLY-OPERATED    MECHANISM    FOR    INDICATING    AND    RECORDING    MACHINE    OPERATIONS 

BY    DOUGLAS    T.    HAMILTON" 


OF  the  twelve  principles  of  efficiency  classified  and  ar- 
ranged by  Harrington  Emerson,  the  sixth,  viz.,  reli- 
able, immediate  and  adequate  records,  is  an  im- 
portant factor  of  efficient  production.  Information  or  data 
which  has  been  secured  from  biased  sources  is  worthless. 
Records  which  are  not  classified  or  arranged  in  such  a  man- 
ner that  they  can  be  referred  to  readily  have  little  or  no 
practical  value,  and  records  which  are  incomplete  or  inade- 
quate are  a  hindrance  rather  than  a  help. 

As  an  example,  a  piece-rate  price  which  is  set  by  stop- 
watch observations  Is  not  al- 
ways accurate  because  of  the 
human  element,  which  compli- 
cates the  problem.  Records,  to 
be  reliable,  must  be  made  over 
a  considerable  period  of  time 
so  as  to  cover  all  the  variable 
conditions  of  material,  oper- 
ators, etc.  Furthermore,  the 
human  element  should  be  elim- 
inated as  far  as  possible  and 
mechanical  means  substituted. 

The  electrically  operated  in- 
strument to  be  described  in  the 
following  gives  this  desired  re- 
sult. It  operates,  of  course,  in- 
dependently of  the  operator 
and  records  accurately  any 
movement  of  the  machine  to 
which  it  is  connected.  It  is 
made  by  Slocum,  Avram  & 
Slocum,  Inc.,  engineers,  30 
Church  St.,  New  York  City. 

Operating:  Mechanism  and 

Connections 
The  mechanism  of  the  "Pro- 
ductograph"  consists  primarily 
of  magnets,  which,  when  en- 
ergized, attract  needles  that 
draw  lines  on  a  revolving 
chart.  At  the  same  time,  the 
magnets  actuate  counters 
wflich  record  the  number  of  lines  drawn  by  the  needles. 
Every  tenth  line  on  the  chart  is  shown  by  a  line  a  little 
longer  than  the  rest,  which  greatly  facilitates  counting  if  the 
production  of  the  machine  between  any  two  limits  is  desired. 
The  needle  point  is  made  of  German  silver,  and  the  chart 
of  lead  paper.  The  line  drawn  is  very  distinct  and  cannot  be 
easily  erased.  No  ink  or  other  recording  devices  usually 
incorporated  in  instruments  of  this  kind  are  necessary. 

The  movements 
of  the  machine  un- 
der test  are  trans- 
mitted to  the  re- 
cording instrument 
of  the  "Producto- 
graph"  by  means 
of  the  switch 
shown  in  Fig.  3, 
which  is  attached 
to  that  portion  of 
the  machine  on 
which  a  record  is 
to  be  made.  It  con- 
sists of  a  small 
cast-iron  box  3  by 
4  by  IVi  inch, 
which  Is  fastened 
close  to  any  re- 
volving shaft  or 
part  of  which  the 
motioQ    Is    to    be 
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The    "Productoeraph" 
Efficiency   Recorder 
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taken.  Inside  this  Iron  case  Is  a  ratchet  A  which  is  held 
on  the  arm  B  and  carries  a  cam  C  usually  worked  out  In 
a  ratio  of  10  to  1  with  the  ratchet  A,  but  it  can  be  made,  of 
course,  to  suit  any  desired  speed.  By  a  10  to  1  reduction 
between  the  cam  and  the  ratchet,  it  requires  ten  oscillatlonB 
of  the  switch  arm  B  to  make  one  contact;  hence  one  line  is 
drawn  on  the  chart  every  ten  oscillations  of  the  switch  arm. 
Cam  0,  through  a  lever  D,  operates  a  plunger  E  in  an  air 
chamber  which,  in  turn,  causes  the  contact  of  two  flat  springs 
/•'.  The  cam  then  allows  the  plunger  to  return  Immediately 
to  its  original  position,  so  that 
no  matter  in  what  position 
the  machine  is  left  at  night 
there  is  no  danger  of  the 
switch    being   short-circuited. 

The  connections  from  the 
.switches  to  the  instrument  are 
made  by  ordinary  wiring,  and 
from  each  of  the  switches  fixed 
to  the  machine  a  single  wire 
is  run  to  the  corresponding 
terminal  of  the  magnet  coil  in 
the  "Productograph";  in  addi- 
tion, a  wire  which  is  common 
to  all  switches  is  connected  to 
the  source  of  electric  supply 
and  thence  to  the  common  ter- 
minal in  the  instrument.  The 
wire  used  .should  in  no  case  be 
less  than  No.  16  B.  &  S.  wire 
gage,  but  the  size  depends 
largely  on  the  distance  of  the 
switches  from  the  "Producto- 
graph." The  conductor  should 
be  well  insulated  and  carried 
in  cleats  and  when  running 
under  or  near  the  machine 
should  be  enclosed  in  circular 
loops.  The  neatest  installa- 
tion that  could  be  adopted,  of 
course,  would  be  to  enclose  all 
wires  in  metal  tubing. 
Power  for  operating  the  "Productograph"  is  of  three  dif- 
ferent types.  Dry  batteries  should  not  be  used  because  they 
become  exhausted  too  quickly.  Storage  batteries  may  be  used 
with  good  results  if  properly  attended  to,  but  the  best  and 
most  satisfactory  method  is  the  motor  generator.  This  can 
be  connected  to  an  ordinary  lamp  socket,  and  is  the  best 
means  of  obtaining  regularity  of  movement  of  the  drum  and 
the  correct  action  of  the  recording  needles.  This,  of  course, 
is  absolutely  essential  if  a  complete  and  accurate  record  of 
any  machine  movements  is  to  be  obtained. 


Samples      of     "Pro- 
ductograph"    Rec- 
ords made  on  Bul- 
lard  "New  Era" 
Vertical    Tvir- 
ret    Lathes 

A  five-point  "Pro- 
ductograph" in- 
stalled in  the  plant 
of  the  BuUard  Ma- 
chine Tool  Co., 
Bridgeport,  Conn., 
was  attached  to 
one  of  their  "New 
Era"  vertical  tur- 
ret lathes.  Five 
movements  of  this 
machine  were  con- 
nected to  the  "Pro- 
ductograph,"     viz.. 


The   Production   Manager  or  Cost   Clerk  has   Adequate 
Production    Figrures   at   His   Finger   Tips 
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the  main  head  vertical  feed,  main  hoad  liorizontal  Iced,  tabic; 
rotation,  side  head  vertical  feed  and  side  head  horizontal 
feed.  By  this  means  it  is  possible  to  make  a  compari- 
son of  the  relative  movements  of  the  two  heads — vertical  and 
horizontal— in  either  direction  and  also  to  record  the  num- 
ber of  revolutions  of  the  work  table.  Records  have  been  made 
with  the  machine  in  operation  on  both  steel  and  cast  Iron. 
The  following  gives  the  record  that  was  made  on  a  0.40  to 
0.50  per  cent  carbon  machine  steel  forging. 

Efficiency  Record  of  Bullard  "New  Era"  Vertical  Turret  Lathe  on 
0.40  to  0.60  Per  Cent  Carbon  Machine  Steel  Fortrintra 
The   section   of  a   "rroductograph"   chart   shown    in    Fig.    5 
shows  a  record  of  a  lUillard  vertical  turret  lathe  on  a  run  of 


Fig-.    4.      "Productograph"    ncoidiiig    Five    Movements    of    a 

Bullard    "New   Era"    Vertical   Turret  Lathe   set  up  and 

in   Operation  on   Large   Cast-iron  Flywheels 

two  hours,  approximately.  This  is  part  of  a  time  study 
which  covered  a  period  of  ten  days  and  which  was  made 
while  machining  eighteen  unannealed  0.40  to  0.50  per  cent 
carbon  steel  forged  disks,  24  inches  in  diameter,  each 
weighing  405  pounds  in  the  rough.  The  instrument  was  at- 
tached to  five  different  motions  of  the  vertical  turret  lathe, 
giving  complete  and  detailed  records  of  every  operation.  The 
first  column  of  this  chart  gives  the  main  head  vertical  feed; 
the  second  column,  the  main  head  horizontal  feed;  the  third 
column,  the  work-table  speed,  or  revolutions  per  minute;   the 
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I'ourtli  column,  the  side  head  vertical  feed;  and  the  fifth 
column,  the  side  head  horizontal  feed.  These  various  move- 
ments, except  the  table  rotation,  are  recorded  in  thousandths 
of  an  inch. 

The  section  of  the  chart  in  Fig.  5  shows  when  the  tools  held 
in  either  head  are  cutting,  when  they  are  being  used  at  the 
same  time,  the  rate  of  feed,  the  cutting  speed  of  the  work 
and  the  lost  time  between  cuts — in  fact,  every  detail  that 
usually  requires  an  elaborate  and  expensive  stop-watch  test. 
This  record  also  shows  the  use  of  the  rapid  traverse  move- 
ments by  the  operator.  The  actual  running  time  of  the  work 
chuck  for  the  test  made  on  March  4  is  figured  out  as  276 
minutes,  and  the  actual  running  time  of  the  tools,  230  minutes, 
giving  a  productive  cfflciency  of  the  machine  of  83  per  cent. 
The  time  from  7  to  10  A.  M.  was  spent  waiting  for  tools  and 
the  machine  was  run  from  10  to  5:30  I'.  M.,  or  approximately 
390  minutes.  The  productive  machine  time,  therefore,  is  230 
minutes  and  the  combined  machine  and  operator  efficiency 
(igured  out  on  this  basis  is  60  per  cent.  These  records  were 
taken  during  a  time  study  period  before  the  best  tool  set-up 
had  been  determined  and  do  not  show  the  high  efficiency 
ultimately  obtained.  Only  a  section  of  this  "Productograph" 
chart  has  been  shown  in  the  illustration,  but  it  demonstrates 
how  this  instrument  records  every  desired  movement  of  the 
machine,  and  gives  an  excellent  comparison  of  the  relation  of 
the  various  operations  and  machine  movements. 

The  chips  removed  by  this  machine  were  at  times  li/i  inch 
wide  by  0.018  inch  thick  and  the  material  was  full  of  hard 
spots.  Fig.  8  shows  one  of  the  interesting  arrangements 
used  for  machining  this  machine  steel  forged  disk.  The 
flange  joining  the  rim  and  hub  had  to  be  machined  tapering, 
and  to  provide  for  this  a  guide  strip  was  held  in  a  toolpost  in 
the  main  head  which  remained  stationary.  The  side  head 
was  used  for  taking  the  cut,  the  saddle  being  unlocked  and 
kept  in  action,  while  the  tool  was  traversed  horizontally  by 
the  feeding  mechanism.  The  data  for  the  particular  set-up 
shown  in  Fig.  8  is  as  follows: 

Operations  Start  Finish        Average 

Feed    of    work    in    feet    per    minute 

starting    at    smallest    diameter    of 

disk     71  205            138 

Feed   of   tool    in    inches 0.011  0.011        0.011 

Depth  of  cut  in   inches 1  li/4       11/8 

Pounds  of  stock  removed  per  minute  2.7  9.8            6.25 
Revolutions     of     work     chuck     per 

minute    39  39             39 

Length    of   cut    in    inches ..                6% 

Material — 0.40  to  0.50  per  cent  carbon  machine  steel  forging. 
The  weight  of  the  solid  blanks  in  pounds  was  405;  the 
weight  of  the  blank  roughed  out  by  the  first  operation,  185 
pounds;  the  weight  of  the  stock  removed,  220  pounds;  the 
total  roughing  time  on  both  sides  of  the  forging,  88  minutes; 
and  the  weight  of  the  stock  removed  per  minute,  21^  pounds. 


Fig-.    5.     "Productograph"    Eecord   of   the   Machining    Operations    of 

a  Bullard  Vertical  Turret  Lathe  on  a  0.40  to  0.60  per  cent 

Carhon   Steel   Disk 


"Productograph"    Record    of    Machining    Operations   of 
Bullard  Vertical   Turret  Lathe   set   up  and   in   Operation 
,  on    a   Large   Cast-iron   Flywheel 
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A  "ProductOKraph"  Record  made  on  a  Bullard  Vertical  Turret 
Lathe— Machlnlngr  a  Uast-Iron  Flywheel 
Another  job  upon  which  a  "I'roductograph"  record  was 
made  In  the  plant  of  the  Bullard  Machine  Tool  Co.  was  a 
large  cast-iron  flywheel  upon  which  five  separate  readings 
were  made.  For  instance,  the  "Productograph"  was  con- 
nected by  switches  to  the  vertical  shaft,  rotating  at  an  exact 
multiple  of  the  table  speed,  to  the  cross-feed  screw  of  the 
main  head,  to  the  down-feed  screw  of  the  main  head,  to  the 
horizontal  feed  of  the  side  head,  and  to  the  down  feed  of  the 
side   head.     In   this   way,   it   was   possible   to   secure   relative 


Fig.   7.     The  Movements  of  the  Machine  are  transmitted  elec- 
trically  by   Switches   which   are  attached   to   the 
Operating    Members 

positions  on  the  chart  of  these  two  heads  and  the  time  re- 
quired for  them  to  perform  their  individual  operations. 

On  this  job,  a  stop-watch  test  was  also  made  to  show  how 
close  the  "Productograph"  record  was  to  the  actual  stop- 
watch test.  The  test  started  at  11  A.  M.  and  was  conducted 
as  follows:  Put  wheel  on  table,  11:04;  true  up  casting, 
11:05;  crown  face  with  side  head  vertical  feed  of  0.131  inch 
per  revolution,  %  inch  depth  of  cut  and  a  table  speed  of 
five  revolutions  per  minute,  a  forming  attachment  as  shown 
in  Fig.  9  being  used.  This  enables  the  rough-turning  and 
crowning  operations  to  be  accomplished  without  reversing 
the  position  of  the  work  on  the  table.  11:07,  face  side  of 
rim  with  main  head,  using  a  cross-feed  of  0.083  inch  per 
revolution  of  the  work,  and  a  cut  Va  inch  deep;  11:15,  main 
head  cut  finished;  11:16,  side  head  cut  finished;  11:16,  finish- 
face  side  of  rim  with  main  head — hand  feed  to  just  remove 
the  sharp  corners;  11:17%,  set  up  for  finish-crowning  rim, 
five  revolutions;  11:18,  finish-crown  rim  at  0.245  inch  feed 
per  revolution;  11:19,  set  for  boring  hole  with  main  head, 
feed  0.083  inch  per  revolution  of  the  work;  ll:22i4,  final 
cut  of  side  head  finished. 

Continuing  operations,  bring  side  head  for  facing  hub  into 
position;  11:23,  face  hub,  16  revolutions  of  work  at  a  feed 
of  0.083  inch  per  revolution  and  a  depth  of  cut  of  y^  inch — 
horizontal  feed  used;  11:26,  change  speed  to  20  revolutions 
per  minute;  11:27,  side  head  cut  finished — stop  to  clear  chips 
from  beneath  hub  of  work  to  allow  boring  tool  to  enter  to 
the  correct  depth;  11:27%,  continue  boring  at  a  feed  of 
0.083  inch  per  revolution,  29  revolutions  of  the  work  re- 
quired; 11:28,  change  cutter  In  the  boring  tool;  11:28%, 
start  second  boring  cut  and  finish-face  hub  with  side  head  at 


a  horizontal  feed  of  0.245  inch  per  revolution  of  the  work; 
11:30,  finish-bore  at  0.245  inch  feed,  rotating  work  at 
48  revolutions  per  minute;  11:32,  chamfer  the  hole  with 
boring  tool;  11:32%,  ream  hole  0.245  Inch  feed  per  revolu- 
tion, work  rotating  at  39  revolutions  per  minute;  11:34, 
change  cutters;  11:35,  size  hole  with  work  rotating  at  39 
revolutions  per  minute  and  a  down  feed  to  the  cutter  head 
of  0.245  inch  per  revolution;  11:36%,  chamfer  hub  with  main 
head,  12  revolutions  of  work  required  using  hand  feed;  11:37, 
chamfer  rim  with  main  head — five  revolutions  required; 
11:38%,  take  casting  off  machine;    11:40,  casting  off. 

This  casting,  as  tested  with  a  sclerosctjpe.  Indicated  from 
28  to  29  points  hard.  The  weight  of  the  casting  before  ma- 
chining was  859  pounds,  and  after  tho  first  operation  only, 
it  weighed  722  pounds,  indicating  that  137  pounds  of  ma- 
terial had  been  removed  in  40  minutes — the  time  required 
to  complete  the  first  operation. 

Reference  to  the  "Productograph"  chart  shown  in  Fig.  6 
in  comparison  with  the  stop-watch  test  given  will  show  that 
the  instrument  recorded  not  only  the  combination  movements 
of  the  two  heads,  but  also  the  revolutions  of  the  work,  in- 
dicating when  the  rapid  power  traverse  was  used;  when 
analyzed  it  would  also  give  the  feed  at  which  the  cutting 
tools  were  operated. 

The  analysis  of  this  chart,  however,  Is  not  a  simple  matter 
and  requires  some  study.  The  ratio  of  the  gearing  in  the 
switches  has  to  be  taken  into  consideration  and  also  any 
other  ratios  in  the  machine  between  the  points  where  the 
switch  is  attached  and  where  the  movement  that  it  is  de- 
sired to  record  takes  place.  For  instance,  the  vertical  shaft 
on  the  Bullard  vertical  turret  lathe  does  not  rotate  at  the 
same  speed  as  the  table,  but  at  an  exact  multiple  of  the  table 
speed,  so  this  ratio  must  be  taken  Into  consideration  when 
figuring  out  the  chart.  However,  as  this  information  is  all 
known  beforehand  it  is  simply  a  matter  of  using  it  as  a  con- 
stant when  making  the  desired  calculations. 

Possibilities  of  the  "Productograph"  as  an  Efficiency  Recorder 
There  are  several  different  uses  for  the  "Productograph"  in 
the  machine  building  plant  or  other  manufacturing  establish- 
ments. One  very  good  application  would  be  for  setting  piece- 
work rates.  A  test  record  can  be  taken  over  a  long  period 
of  time  so  as  to  get  both  the  machine  and  operator  working 
at  what  might  be  called  an  average  efficiency,  which,  of  course, 
would  be  the  only  reasonable  basis  upon  which  to  set  a  piece- 
rate.     This  record  is  made  unconsciously  by  the  operator  so 


Fig.    8.     Set-up  on   a  Bullard   Vertical  Turret   Lathe  for   macbining 

a    Beveled   Surface    on    a   Machine    Steel    Disk.     For 

"Productopraph"   Record,   see  T\%,   5 

that  every  move  Is  recorded  and  the  human  element  does  not 
enter  into  the  record  at  all;  the  result  Is,  therefore,  reliable. 

From  observations  of  this  Instrument  on  the  Bullard  verti- 
cal turret  lathe,  the  following  general  conclusions  are  drawn: 
As  a  means  of  indicating  the  feed  of  the  tools,  the  "Producto- 
graph" is  of  little  value.  Its  application  to  the  vertical  turret 
lathe  is  satisfactory  only  In  so  far  as  It  Indicates  the  produc- 
tion In  a  certain  specified  time  and  the  time  required  to  turn 
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out  each  piece,  also  the  production  per  day.  This  Indicates 
the  grade  of  the  material,  that  Is,  whether  it  is  hard  or  soft, 
and  also  whether  the  opcu-ntor  luH'p.s  the  machine  worUlnR  to 
Its  best  ollk-ioncy.  Hy  connecting  various  points  of  the  "Pro- 
ductograph"  with  the  different  heads  of  the  machine  and  its 
mechanical  movements.  It  is  also  possible  to  trace  whether 
the  operator  has  followed  the  proposed  layout  or  not.  This 
is  generally  a  vital  point  in  the  operation  of  a  I3ullard  verti- 
cal turret  lathe.  There  are  certain  combinations  of  tools  in 
the  main  and  side  heads  that  give  the  best  results  for  dlf- 


Fig.    9. 


Facing   and   Turning    Operations   taking   place  simultaneously, 
this   has   been   recorded 


ferent  jobs  and  this  information  is,  as  a  rule,  definitely  ob- 
tained before  the  operator  is  set  to  work  on  the  job.  If  he 
does  not  follow  the  outline  suggested,  he,  in  many  eases, 
drops  down  below  the  estimate  production.  Of  course,  in 
the  nature  of  things,  he  will  not  condemn  himself  and  it  is 
therefore  impossible  for  the  foreman  to  determine  the  reason 
for  the  decrease  in  production.  The  "Productograph"  shows 
this  up  forcibly.  It  would  seem  that  this  point  alone  would 
warrant  its  installation  in  plants  where  large  numbers  of 
parts  are  to  be  turned  out  per  day  or  year,  on  machines  of 
the  type  where  a  certain  specified 
order  of  operations  has  to  be  fol- 
lowed. 

Probably  the  most  important  field 
of  the  "Productograph"  is  for  ma- 
chines which  are  set  up  and  in  opera- 
tion on  one  piece  of  work  and  are 
run  on  that  continually,  and  where 
the  production  from  the  machines 
per  day  is  the  only  point  on  which  a 
record  is  to  be  kept.  The  chart  gives 
the  information  that  the  manager  of 
a  plant  desires,  and  as  it  comes  from 
an  unprejudiced  source  it  is  of  un- 
questionable value.  Furthermore,  it 
shows  this  record  in  such  a  manner 
that  a  manager  can  immediately  find 
out  whether  a  machine  is  working  ef- 
ficiently or  not.  For  instance,  as 
soon  as  a  machine  breaks  down,  the 
"Productograph"  stops  recording.  A 
"live"  manager  will  then  call  up  the 
foreman  to  find  out  first  hand  what 
is  the  matter  and  just  why  the  ma- 
chine is  not  working.  Suppose  ten 
minutes  or  more  after,  the  machine 
is    still     inoperative,     the    manager 

again  call.<!  up  the  foreman.  This  has  the  effect  of  making 
the  foreman  feel  the  responsibility  of  his  position,  and 
he  thereafter  makes  it  a  point  to  see  that  a  machine  which 


has  broken  down  receives  immediate  attention.  This  tends 
to  Increase  the  value  of  factory  discipline  and  increases 
production  and  efllciency. 

Of  course,  any  mechanical  instrument  of  this  kind  will  not 
raise  the  production  of  a  plant,  but  it  forms  the  basis  upon 
which  scientific  methods  of  management  can  be  properly  con- 
ducted. It  shows  clearly  what  part  of  the  investment  la 
idle  and  what  part  non-productive,  and  in  reviewing  the 
charts  from  day  to  day  the  average  eflJlclency  of  machines  and 
operators  can  easily  be  obtained.  It  also  shows  up  many 
other  points  as  regards  efficiency  of 
foremen,  operators,  machines,  etc., 
which  it  would  be  impossible  to  ob- 
tain without  its  use.  While  in  a  sense 
it  is  a  detector  of  production  as  much 
as  a  recorder,  it  discloses  defects  and 
hence,  instead  of  being  a  hindrance 
to  an  operator,  it  is  really  a  help. 
The  information  is  taken  from  the 
"Productograph"  charts  and  entered 
upon  daily  and  monthly  cards,  from 
which  a  comparison  of  the  efficiency 
of  the  various  machines  in  the  shop 
can  be  easily  obtained.  If  these 
^^  ^k  ~^K  records  are  properly  kept  up,  they 
•^3  ^^^^JH  form  a  basis  also  for  piece-rate  work- 
ing systems  and  other  efficiency 
standards,  as  well  as  exact  cost 
systems. 


It  is  probable  that  the  first  attempt 
to  transmit  power  through  any  dis- 
tance was  by  means  of  a  rope.  The 
first  application  of  rope  for  power 
transmission  was  for  hoisting  and  this 
suggested  the  possibility  of  using  the 
same  method  for  transmitting  power  from  one  revolving  shaft 
to  another.  A  single  rope  was  originally  used  which  was  essen- 
tially a  sort  of  round  belt  running  in  a  grooved  sheave.  The 
next  development  consisted  of  the  application  of  a  fiat  leather 
belt  running  on  cylindrical  pulleys,  where  a  greater  frictional 
surface  was  required  for  transmitting  larger  amounts  of 
power.  In  modern  practice  rope  drives  are  used  to  transmit 
high  powers  by  the  application  of  a  number  of  strands  of 
rope.      The    drive    may    either    be    arranged    on    the    English 


The    Chart,    Fig.    6,    shows   that 


system,   where   the    required    number   of    separate    ropes   are 


Fig.    10.     A   Difficult    Facing    Operation    on    the    Bullard    "New    Era"   Vertical  Turret  Lathe.     Both 
Heads  again  are    working    simultaneously 

used;  or  on  the  American  system,  where  a  single  endless 
rope  is  employed,  which  is  carried  back  and  forth  over  the 
pulleys  to   provide   the   required   amount  of   driving  contact 
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A   DIFFICULT  DRILLING   OPERATION 

A  rather  novel  way  of  accomplishing  a  difficult  operation 
is  shown  in  the  accompanying  illustration.  The  work  con- 
sists of  a  bracket,  in  which  it  was  required  to  drill  four 
holes  equally  spaced  around  the  circumference  of  a  2-inch 
circle;  the  holes  had  to  be  inclined  at  such  an  angle  that 
their  center  lines  would  come  together  at  a  point  12  13/lG 
inches  from  the  front  face  of  the  bracket.  This  job  was 
handled  very  satisfactorily  by  first  drilling  a  hole  at  the 
center  of  the  circle  around  which  the  four  small  holes  were 
to  be  drilled;  the  center  hole  was  square  with  the  face  of  the 
bracket  and  was  for  the  purpose  of  receiving  a  stud  12% 
inches  in  length.  The  stud  was  centered  at  the  further  end 
to  receive  the  tail  center  of  the  lathe,  thus  locating  the  face 
of  the  bracket  12  13/16  inches  from  the  tail  center. 

The  four  small  holes  to  be  drilled  around  the  circumference 
of  the  2-inch  circle  were  now  laid  out  and  center-punched, 
after  which  the  work  was  ready  for  the  drilling  operation. 
The  stud  was  located  against  the  tail  center  of  the  lathe  and 
the  holes  centered  to  5/16  inch  with  a  combination  center 
drill.  When  the  holes  had  been  drilled  and  reamed  the 
bracket  was  taken  off  the  stud  and  mounted  on  a  plug  in  a 
draw-in  chuck,  then  counterbored  a  short  distance  to  the  size 
of  the  drill  that  was  to  be  used.  After  this  work  had  been 
done,  the  bracket  was  replaced  on  the  stud  and  carefully 
drilled  and  reamed  to  the  finished  size.    In  preparing  for  the 


Method   of   handling  a   Difficult   Drilling   Operation 

drilling  operation,  the  work  was  blocked  up  on  the  lathe  bed 
to  nearly  the  right  height,  but  as  the  piece  was  of  light 
weight  it  was  an  easy  matter  to  hold  it  in  line  with  the  drill 
and  also  keep  the  stud  against  the  dead  center  of  the  lathe. 
The  work  could  be  further  supported  by  bringing  the  lathe 
carriage  up  against  the  back  of  the  bracket. 

Buffalo,  N.  Y.  Richard  Wilcox 


AN  UNUSUAL  LATHE  JOB 

The  machining  of  "outside"  jobs  that  are  beyond  the 
capacity  of  the  machines  at  hand  frequently  presents  prob- 
lems that  require  a  different  solution  from  those  encountered 
in  the  regular  shop  work.  A  lathe  job  of  this  kind  is  shown 
in  the  accompanying  illustrations  w'hich  indicate  the  manner 
of  machining  this  unusual  piece  of  work  at  the  Pond  Works 
of  the  Niles-Bement-Pond  Co.,  Plainfield,  N.  J.  The  special 
shaft  to  be  machined  has  the  following  dimensions:  Length 
over  all,  including  square  portion,  27  feet;  diameter  of 
threads,  lOV.  inches;  lead,  Sy^  inches;  half  of  cylindrical 
portion  threaded  right  hand  and  half  left  hand;  square  part, 
7  inches  square. 

As  there  was  no  lathe  available  with  sufficient  capacity 
and  the  necessary  length  of  bed,  two  Pond  36-lnch  triple 
geared  lathes  that  stood  on  adjacent  foundations  were  selected 
for  the  job.  From  an  inspection  of  the  illustrations  It  will 
be  seen  that  the  headstock  of  one  lathe  and  the  tailstock  of 
the    other   were    removed    and    the    beds    were    brought    into 


proper  alignment.  To  prevent  endwise  motion  of  the  beds, 
straps  were  used  to  join  the  end  legs,  the  front  strap  being 
shown  at  A  in  Pig.  2.  The  same  Illustration  also  shows  at  B 
how  the  two  lead-screws  were  joined  by  a  suitable  coupling 
for   the   purpose   of   feeding   the    tail-end   carriage   by   power. 


Fig.   1.     Turning  a  Special  Shaft  on  Two  Pond  SS-inch  Lath 


It  will  be  observed  that  bushings  of  ample  proportions  are 
provided  for  the  steadyrests,  which  carry  the  principal 
weight  of  the  shaft.  The  machining  was  accomplished  In 
the  usual  manner,  the  shaft  being  turned  end  for  end  in 
order  to  reach  the  portion  between  the  gap  in  the  beds.  The 
square  part  was  machined  on  a  planer  after  the  shaft  was 
rough-turned  all  over  in  the  lathe. 
Plainfield,  N.  J.  Alfrkd  Sp.xngeniiebo 


SQUARE   KEY  VS.  RECTANGULAR  AND 
TAPERED   KEYS 

The  article  of  this  title  which  appeared  in  tiie  March  num- 
ber of  Machinery  brought  to  mind  certain  experiences  with 
keys  on  machine  tools  which  may  throw  some  further  light 
upon  the  subject.     It  appears  to  the  writer  that  a  little  more 


Arrangement   of  the   Leg   Straps   and   Lead-screw   Coupling 


investigation  of  the  work  actually  done  by  the  keys,  and  not 
so  much  in  the  way  of  drafting-room  calculations  would  re- 
sult in  more  efficient  designs,  this  being  particularly  true  in 
the  case  of  keys  and  bearings.  Take,  for  instance,  a  pulley 
which  is  driven  with  a  reversing  motion,  as  in  the  case  of 
belt-driven  planers.  A  square  key  soon  becomes  loose  both 
in  the  pulley  and  shaft,  owing  to  the  fact  that  the  keyway  is 
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too  shallow  to  stuiul  the  strain.  In  repairing,  it  Is  ncccBsary 
to  coniponsato  lor  wear  in  a  way  which  makes  the  kcyway 
both  wider  and  deeper,  but  results  in  the  use  of  a  rectangular 
shaped  key.  Where  this  practice  has  been  followed  no 
further  trouble  was  experienced  and  the  shaft  and  pulley 
showed  no  signs  of  weakness. 

Sliding  members  on  spline  shafts  should  have  keyways  of 
rectangular  design  in  order  to  give  more  wearing  surface  on 
the  side  of  the  key,  and  will  stand  the  strain  of  the  drive 
better.  There  should  be  a  key  on  each  side  of  the  shaft,  as 
sliding  members  are  less  likely  to  stick,  and  wear  Is  more 
equalized,  especially  in  the  keyways.  This  practice  will  bo 
found  to  give  satisfactory  results  on  the  shafts  used  on  the 
upright  drills  with  four  or  more  heads,  on  cold  cuttlng-off 
machines  and  a  variety  of  other  machine  tools.  As  Mr. 
Wlweke  says,  a  square  key  "fills  the  bill"  and  I  agree  with 
him  In  most  cases,  and  also  that  keys  should  be  made  of 
larger  size  than  Is  the  present  practice. 

The  chief  objection  to  tapered  keys  Is  that  they  arc  some- 
times very  hard  to  remove.  This  difficulty  is  not  experienced 
with  straight  keys,  and  such  keys  can  be  securely  held  in 
place  by  using  a  small  set-screw  as  a  retainer,  carried  in  a 
hole  tapped  through  the  hub  of  the  pulley.  Such  a  design 
is  used  by  a  well-known  firm  of  machine  tool  builders  who 
manufacture  draw-cut  shapers.  As  for  the  weakening  of  the 
shaft  by  the  keyTvay,  I  have  never  seen  a  shaft  break  at  the 
point  where  the  keyway  was  cut,  and  I  have  had  experience 
in  operating  r.ome  very  heavy  planers.  I  have,  however,  had 
considerable  trouble  through  small  keys  working  loose,  due 
to  the  fact  that  the  keyseats  were  made  too  shallow.  I  have 
also  seen  cases  in  which  the  corner  of  the  cast-iron  pulley 
has  broken  off  at  the  keyway,  and  other  cases  in  which  the 
key  has  failed  by  shearing. 

Dover,  N.  J.  J.  L.  Diggory 


the  (Icscciidlng  punch  E.  The  punch-holder  L  Is  also  carried 
by  the  eroHS-hoad.  Should  a  bullet  enter  the  tube  A  with  the 
rounded  side  downward,  as  Is  the  case  with  the  first  and  third 
bullets  shown  in  the  tube  A,  it  Is  pushed  on  through  dial  F 
and  into  the  feed  pipe  G  which  carries  It  to  the  dial  plate  of 
the  press.  The  dial,  in  turn,  carries  It  under  the  working 
tools,  and  such  operations  as  swaging  or  sizing  are  performed 
on  It.  The  construction  of  the  dial  /''  and  Its  action  when  a 
bullet  happens  to  enter  It  in  this  position  Is  shown  in  Fig.  2. 
The  plungers  II  are  chamfered  on  the  end  and  the  punch  E 
forces   them  back  against  the  action   of  the  springs  J,   the 


AN  AUTOMATIC  FEED  FOR  BULLETS 
AND  SLUGS 

A  device  that  feeds  lead  bullets  or  slugs  to  press  tools  in 
a  uniform  direction,  regardless  of  the  way  in  which  it  re- 
ceives them,  is  shown  in  Fig.  1.  The  device  is  attached  to  a 
Waterbury-Farrel  press  with  41/^ -inch  stroke,  and  the  bullets 
enter  the  tube  A  from  a  hopper  located  above  the  press.  The 
hopper  is  equipped  with  an  agitator  tube  and  a  lever  for  re- 
ciprocating this  tube,  which  is  moved  up  and  down  through 
the  bullets  and  drops  them  into  the  tube  A.  The  bullets 
are  taken  from  the  tube  A  by  the  slide  C,  which  is  operated 
by  the  cam  D  fastened  to  the  cross-head,  and  carried  under 


Tie-  !•     Automatic  Feed  Mechanism  for  Bullets  and  Slugs 


Figs.   2  to  4.     Details  of  Feed  Dial  F  and  Clutch  P 

bullet  dropping  through  the  dial  into  the  tube  G.  Should  a 
bullet  be  in  an  inverted  position,  the  action  of  the  device  is 
shown  in  Fig.  3.  The  flat  bottom  of  the  bullet  rests  on  the 
straight  portion  of  the  plungers  H;  this  prevents  further 
descent  of  the  punch  E,  spring  K  contracting  back  of  it  to 
take  up  the  motion  of  the  cross-head. 

Carried  in  bracket  L  is  the  rack  M,  which  meshes  with  the 
pinion  N.  The  index  plate  0  is  doweled  to  dial  F  and  the 
clutch  P  is  fastened  to  sleeve  R.  Fiber  friction  washers  8  are 
used  to  prevent  breakage  should  anything  out  of  the  ordinary 
happen.  A  section  through  clutch  P  is 
shown  in  Fig.  4. 

When  the  cross-head  descends,  the  rack  M 
revolves  the  clutch  in  the  direction  shown 
by  the  arrow  in  Fig.  4.  The  dial  F  is  held 
by  the  plunger  T  which  enters  a  hole  in  the 
index  plate  0.  When  within  ^4  inch  of  the 
end  of  the  down  stroke  (this  position  is 
shown  in  Fig.  1)  the  rack  M  strikes  the 
lever  U,  pulling  out  the  index  plunger  T. 
The  rack  descends  far  enough  to  give  it 
time  on  its  return  stroke  to  move  dial  F  be- 
fore the  returning  index  plunger  can  re- 
enter its  former  index  hole.  On  the  return 
stroke,  the  lost  motion  of  the  rack  in  its 
bracket  gives  time  for  the  withdrawal  of 
punch  E  before  dial  F  Is  revolved,  and  this 
lost  motion  can  be  adjusted  so  that  it 
reaches  the  highest  point  of  the  up  stroke 
just  as  the  dial  F  has  revolved  through  180 
degrees  to  its  other  index  hole.  However, 
the  friction  washers  S  will  allow  for  slip- 
page should  the  rack  carry  too  high.  Re- 
ferring to  Fig.  3,  it  can  be  readily  seen  that 
the  bullet  is  turned  end  for  end  when  dial 
F  is  moved  through  180  degrees.  The  bullet 
drops  out  of  the  dial  and  down  pipe  G  to 
the  machine  dial  in  the  same  direction  as 
the  bullet  entering  in  the  opposite  direction. 
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The  dial  /•'  is  carried  on  hardened  centers  to  give  accurate 
alignment,  easy  adjustment  and  light  turning.  The  spring 
TV  is  used  to  return  the  slide  C  Lawkence  Fay 


BEVEL   GEAR   CHUCK 

The  accompanying  illustration  shows  a  chuck  which  i 
recently  designed  for  holding  bevel  gears  while  grinding  the 
hole.  After  the  chuck  A  has  been  made,  it  is  screwed  onto 
the  spindle  of  the  machine  and  finished  by  grinding.  The 
ring  B  is  next  made  with  the  angle  a  equal  to  the  root  angle 


Chuck   for   holding   Bevel 


while    grindine   the    Bearing   Hole 


of  the  bevel  gear  that  is  to  be  held  in  the  chuck.  Three  jaws 
are  cut  out  of  this  ring  with  teeth  milled  as  shown  at  C. 
These  jaws  are  made  of  a  good  grade  of  steel  in  order  to 
enable  them  to  stand  up  under  hard  usage.  Holes  are  drilled 
and  tapped  in  the  jaws  and  the  jaws  are  fastened  in  the  chuck 
at  120  degrees  from  each  other,  one  of  the  cap-screws  used 
for  this  purpose  being  shown  at  D. 

The  chuck  cover  is  shown  at  E,  the  gear  being  held  In  the 
chuck  by  the  cover  and  screws  F.  To  grind  a  bevel  gear,  the 
jaws  are  put  in  the  chuck  first  and  fastened  by  means  of 
cap-screws  passing  through  the  three  slots  G,  the  screws 
being  left  loose  enough  to  allow  the  jaws  to  adjust  them- 
selves to  the  gear.    The  bevel  gear  is  next  put  into  place  and 

the  cover  screwed  down  on  top  of      , 

it.  After  the  first  gear  has  been 
set  in  place,  the  cap-screws  D  are 
tightened  to  hold  the  jaws  ready 
for  receiving  subsequent  gears. 
Care  must  be  taken  in  putting 
gears  in  the  chuck  to  see  that 
there  are  no  burrs  left  at  the  bot- 
tom of  the  teeth  of  the  gear,  as 
this  would  interfere  with  the 
action  of  the  jaws  in  locating  the 
work  properly.  The  gear  finished 
in  this  chuck  will  run  within 
0.001  to  0.002  inch  true. 

Farrell,  Pa.         John  Blanab 


mechanical  attrition — causes  dust.  This  may,  however,  be 
avoided  by  scrubbing  the  floor  with  a  stiff  brush  or  broom, 
letting  it  dry,  and  then  laying  on  a  coat  of  a  solution  of 
water-glass  in  three  to  four  times  Its  volume  of  water.  The 
solution  is  applied  with  a  long-handled  whitewash  brush.  The 
more  dense  the  concrete,  the  thinner  the  solution  may  be,  and 
no  more  of  it  should  be  made  than  can  be  applied  In  an  hour. 
When  the  floor  is  again  dry,  it  should  be  scrubbed  with 
water  and  a  coarse  cloth.  Then  a  second  and  a  third  coat  of 
water-glass  solution  should  be  applied,  each  time  let- 
ting the  floor  dry,  scouring  It  with  clean  water  and  a  heavy 
cloth.  The  water-glass  should  soak  Into  the  pores  of  the 
concrete  and  form  with  the  alkali  therein  an  insoluble  chemi- 
cal compound.  Any  water-glass  that  remains  on  the  surface 
is  unchanged,  and  can  be  washed  or  scrubbed  away.  This 
treatment  will  increase  the  durability  of  the  concrete,  and 
make  it  much  more  desirable  as  a  floor  material. 

Dresden,  Germany.  Robert  Gbimshaw 

RAPID  PRODUCTION  LATHE   WORK 

The  accompanying  illustration  shows  plan  and  cross-Beo 
tional  views  of  a  piece  of  work  In  which  it  was  required 
to  machine  the  holes  A,  B,  C,  D  and  E  in  a  lathe.  The  first 
step  in  machining  these  castings  was  to  chuck  the  work  and 
finish  the  surfaces  /.  making  the  diameter  of  the  boss  6% 
inches.  The  boss  formed  in  this  way  was  then  used  to  hold 
the  work  in  a  plate  jig.  The  plate  jig  was  first  located  cen- 
trally on  the  faceplate  of  the  lathe  by  means  of  dowel  pins, 
and  the  hole  E  was  then  bored  to  size  and  finished  to  the 
required  depth,  the  metal  at  the  bottom  of  the  hole  being  left 
14  inch  thick.    The  hole  I)  was  next  bored. 

The  jig  was  then  shifted  to  bring  one  of  the  holes  A  central 
and  again  held  in  position  on  the  faceplate  by  dowel  pins.  It 
will  be  noticed  that  the  finished  size  of  the  hole  A  is  1/16 
inch  larger  than  hole  B,  but  both  holes  would  be  the  same 
size  in  the  rough  casting.  The  hole  A  was  first  bored  to  a 
diameter  of  1  7/16  inch,  this  size  being  carried  nearly  to  the 
right  depth  in  hole  B.  The  tool  was  next  moved  away  from 
the  operator  a  distance  of  0.221  inch  and  the  hole  C  bored, 
the  size  obtained  in  this  way  leaving  a  little  metal  for  ream- 
ing. Without  changing  the  setting  of  the  tool,  the  carriage 
was  moved  to  the  right  so  that  the  tool  would  clear  the  work. 
The  tool  was  then  moved  toward  the  operator  a  distance  of 
0.252  inch  and  the  hole  A  rebored  to  the  required  size. 

The  thickness  of  the  plate  jig  was  11/16  inch,  and  adding 
the  3/16  inch  required  at  the  bottom  of  hole  B  gives  a  total 
distance  of  %  inch  as  the  required  length  of  the  pilot  on  the 
counterbore  used  to  finish  the  bottom  of  the  hole  B.  If  this 
tool  is  pushed  In  until  the  end  of  the  pilot  is  even  with  the 
back  of  the  jig,  the  required  thickness  of  metal  will  be  left. 
I  handled  this  operation  without  any  trouble  by  proceeding  as 
follows:      A   surface   gage   was   set   with   the   hook   scrlber   5 


PREVENTING  WEAR  OF 
CONCRETE  FLOORS 

About  the  only  objection  to  the 
ordinary  concrete  floor  is  the 
fact  that  the  wear  to  which 
it  is  subject— that  is,  the  purely 
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Inches  liiKli,  llic  Hurfnco  gaRe  bi'liig  set  nRaliiHt  the  faceplate 
of  the  hitlio.  'I'ho  end  of  the  pilot  of  the  coimterbore  was 
then  sot  at  this  ilistunce  from  the  faceplate.  The  counterbore 
was  nuiiie  with  a  taper  shank  to  fit  in  the  tallstock  spindle, 
and  by  using  the  graduations  on  the  tallstock  spindle  to 
work  the  tool  in  5  inches  from  the  original  setting  the  de- 
sired tliickness  of  metal  was  left  at  the  bottom  of  the  hole  B. 
In  finishing  the  holes  A,  B  and  C  on  the  opposite  side  of 
the  casting,  the  work  was  simply  turned  through  180  de- 
grees and  then  once  more  secured  in  place  in  the  plate  jig. 
The  %-lnch  holes  in  the  side  walls  of  the  casting  were  ma- 
chined in  a  drill  press.  The  wide-awake  mechanic  will  find 
that  there  are  lots  of  jobs  that  could  be  handled  in  this 
way  with  a  saving  of  time  and  expense.  C.  H.  L. 


NO  MORE  BROKEN  FEED   PINIONS 

During  the  past  ten  years  that  I  have  been  teaching  ma- 
chine work,  I  suppose  that  no  less  than  twenty-flve  times  I 
have  torn  down  a  lathe,  turned  up  a  pinion  and  gear,  and  in 
some  cases  repaired  the  rack,  all  in  a  hurry  to  get  the  lathe 
ready  for  the  class  the  following  day.  Some  years  ago  I 
wrote  a  letter  to  the  makers,  saying  that  I  thought  it  would 
be  a  great  improvement  if  they  equipped  their  lathes  with 
"fool  proof"  aprons.  I  got  back  a  very  curt  reply  telling  me 
that  a  lathe  of  the  quality  of  those  built  by  Blank  &  Co.  was 
too  fine  a  tool  for  an  amateur  to  work  on.  However,  the 
apron  gear  would  be  sent  for  about  $8  and  express  charges, 


A  Simple  Method   of  preventing  Feed  Pinions  from  being  broken 

if  desired.  I  understood  then  why  the  apron  gear  had  ninety- 
nine  teeth  in  it  and  required  compound  indexing  to  cut  it. 

Recently  I  discovered  a  very  simple  method  of  preventing 
the  breakage  of  feed  pinions.  As  shown  in  the  accompanying 
illustration,  there  are  two  ears  fastened  to  the  wheel  and  the 
feed  knob.  When  the  feed  is  out,  they  are  opposite;  also, 
the  lock  hangs  on  a  stud  screwed  into  the  apron  and  locks 
the  feed  nut  open.  I  always  keep  the  lock  in  one  place  or 
the  other  and  find  it  much  easier  to  move  it  to  suit  the 
workman  than  to  fix  the  lathe  after  he  has  gotten  in  both 
feeds  and  broken  the  feed  pinions. 

Menomonie,  Wis.  F.  Hillix 


A  KINK  FOR  CRANE  DESIGNERS 

When  laying  out  a  crane  trolley  it  is  desirable  to  locate 
the  bottom  block  with  a  fair  degree  of  accuracy.  The  fol- 
lowing outlines  a  graphical  method  by  means  of  which  the 
correct  position  of  the  block  can  be  determined  with  ease 
and  rapidity.  The  accompanying  Illustration  shows  a  "three- 
part"  lift  arrangement,  and  it  is  required  to  find  the  position 
of  the  bottom  block  as  it  hangs  from  the  drum  and  upper 
sheaves.  The  location  of  the  drum  and  sheaves  has  been 
fixed  and  In  determining  the  location  of  the  bottom  block,  a 
position  for  the  block  is  assumed  which  makes  AB,  CD  and 
EF  represent  the  directions  of  the  ropes  connecting  the  drum 
and  upper  sheaves  with  the  bottom  block. 

After  the  position  of  the  block  ha,s  been  assumed,  it  is 
necessary  to  determine  whether  the  assumed  position  is  satis- 


factory. This  is  done  by  the  graphical  method  illustrated 
herewith.  The  method  of  procedure  is  as  follows:  Draw  a 
line  (lb  parallel  to  AB,  making  this  line  of  some  definite 
h'ngth.  Next  draw  a  line  cd  parallel  to  UD,  and  then  draw  ef 
parallel  to  J'JF.  The  lines  cd  and  cf  are  made  of  the  same 
length  as  the  line  ab.  This  is  due  to  the  fact  that  the  tension 
is  i)ractically  uniform  in  the  rope.  If  the  position  of  the 
bottom  block  has  been  properly  assumed,  the  closing  line  a/ 


Graphical  Method   of  locating  a   Crane   Trolley  Bottom  Block 

will  be  vertical;  or  in  other  words,  the  resultant  of  the  rope 
tensions  must  lie  in  a  vertical  plane.  If  the  line  af  is  not 
vertical,  a  new  position  must  be  assumed  for  the  bottom 
block  and  the  same  process  gone  through,  the  operation  being 
repeated,  if  necessary,  until  a  satisfactory  position  for  the 
bottom  block  has  been  found.  This  method  can  he  used  for 
any  arrangement  of  ropes. 

Toledo,  Ohio  Carl  E.  Schirmer 


EQUALIZING  DRIVING  DOG 

The  accompanying  illustration  shows  a  driving  dog  with 
equalizing  arms,  which  will  be  seen  to  consist  of  two  rings. 
The  inner  ring  is  provided  with  a  set-screw  for  fastening  the 
dog  to  the  work,  and  two  trunnions  which  are  a  sliding  fit  In 
holes  in  the  outer  ring.  In  this  way  the  two  rings  are  flex- 
ibly connected  to  each  other;  the  set-screw  passes  through  the 
center  of  one  of  the  trunnions  and  a  key  is  attached  to  the 
opposite  trunnion  to  prevent  the  rings  from  turning  in  re- 
lation to  each  other.  It  will  be  seen  that  the  outer  ring  is 
made  of  two  parts  which  are  held  together  by  means  of  cap- 
screws.  In  using  this  dog,  it  is  necessary  for  the  work  to  be 
placed  nearly  in  the  center  of  the  inner  ring  as  the  equaliz- 
ing feature  is  only  sufficient  to  compensate  for  an  eccen- 
tricity of  %  inch.  The  capacity  of  the  dog  is  for  work  up  to 
3  inches  in  diameter.  It  would  of  course  be  possible  to  make 
the  same  type  of  dog  in  sizes  to  suit  a  variety  of  different 
classes  of  work. 

Watervliet,  N.  Y.  Martin  H.  Ball 


Sriring  Dog  with   Equalizing  Arms 
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CUTTING   A   SPIRAL   ON   THE   ENGINE 
LATHE 

In  the  April  number  of  Machinery,  Russell  K.  Annis  de- 
scribed a  method  employed  in  cutting  a  spiral  groove  in  a 
disk  and  illustrated  the  attachment  applied  to  a  Lodge  & 
Shipley  lathe  to  adapt  it  for  this  operation.  The  accom- 
panying illustration  shows  an  attachment  applied  to  a  Fay 
&  Scott  lathe  to  adapt  the  machine  for  handling  the  same 


Spiral   Cutting   Attachment   for   a   Fay   &   Scott   Lathe 

class  of  work.  It  will  be  evident  from  this  illustration  that 
motion  is  transmitted  to  the  cross-slide  through  spur  gears 
at  the  end  of  the  lathe  and  bevel  gears  at  the  cross-feed 
screw.  The  gear  A  is  a  change  gear,  different  gears  being 
employed  for  cutting  spirals  of  various  leads. 

The  attachment  was  designed  to  cut  a  spiral  groove  of  two 
inches  pitch  in  a  fiber  disk.  In  the  writer's  opinion  this 
design  is  superior  to  the  one  described  by  Mr.  Annis  because 
only  one  cross-feed  screw  is  required,  which  is  also  used  for 
the  regular  work  done  on  the  lathe.  In  the  attachment  de- 
scribed in  the  April  number  of  Machinery  a  separate  cross- 
feed  screw  is  required  for  each  different  lead  of  spiral  that 
it  is  required  to  cut. 

Dexter,  Me.  E.  W.  Tate 


FIXTURE  FOR   MILLING  T-SLOTS  AT 
AN  ANGLE 

The  fixture  which  forms  the  subject  of  this  article  was  de- 
signed for  milling  two  T-slots  in  a  long  casting,  the  T-slots 
being  milled  in  two  surfaces  which  are  inclined  to  each 
other  at  an  angle  a.  The  work  is  located  in  the  proper  po- 
sition for  milling  the  T-slots  by  means  of  the  two  finished 
bases  B  and  C  of  the  fixture,  which  are  machined  in  the 
correct  relation  to  the  locating  surfaces  A  and  F.  A  rod  D  is 
fastened  to  the  base  of  the  fixture  at  the  intersection  of  the 
two  bases;  this  rod  fits  in  the  T-slot  of  the  milling  machine 
table  and  holds  the  fixture  in  alignment  as  it  is  swung  from 
one  side  to  the  other.  Recesses  E  are  cut  to  allow  room  for 
a  brush  to  be  used  to  sweep  away  chips  and  dirt  from  under 
the  fixture,  so  that  it  will  fit  properly  against  the  milling 
machine  table. 
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In  starting  to  mill  a  piece  of  work,  the  ca.stlng  is  locat<-d 
against  the  finished  face  F  of  the  fixture,  and  clamped  In 
place  with  ordinary  straps.  The  fixture  Is  clamped  to  the 
milling  machine  table  with  the  regular  form  of  T-bolts.  In 
milling  the  T-slots,  two  separate  operations  are  Involved; 
first,  a  cut  is  taken  with  a  plain  cutter  as  shown  in  the  Il- 
lustration, after  which  a  second  cut  is  taken  with  a  T-slot 
milling  cutter.  In  using  the  plain  cutter,  the  cut  Is  taken 
across  the  casting,  and  the  table  is  then  returned  to  the 
starting  position,  the  quick  return  being  used  for  this  pur- 
pose. The  fixture  Is  next  swung  Into  position  for  milling 
the  second  slot,  and  clamped  in  place.  The  cross-feed  Is 
then  employed  to  bring  the  cutter  to  the  correct  position, 
after  which  the  second  slot  is  milled.  The  cross-feed  stops 
should  be  set  so  that  all  successive  pieces  will  be  uniform, 
without  requiring  attention  from  the  operator.  After  mill- 
ing the  straight  slots,  the  T-slot  cutter  Is  used  In  a  vertical 
milling  attachment.  The  operation  Is  the  same  as  in  milling 
the  plain  slots  except  that  the  T-slot  cutter  will  mill  on  both 
the  forward  and  return  movements  of  the  table.  Conse- 
quently, in  milling  the  T-slots,  the  fixture  will  be  Indexed 
after  completing  the  cut  to  provide  for  milling  the  second 
T-slot  on  the  return  of  the  table. 

Providence,  R.  I.  C.  Knowles 

GENERAL   AND   INDIVIDUAL   ILLUMINA- 
TION  FOR   THE   DRAWING-ROOM 

It  seems  to  be  a  most  diflBcult  problem  to  illuminate  a 
drawing-room  satisfactorily.  Theoretically,  at  least,  a  soft, 
uniform,  indirect  light  approximating  daylight  is  to  be  de- 
sired, but  the  installation  of  such  a  system  of  lighting  in  an 
old  room  presents  difficulties.  In  refitting  as  a  drafting-room, 
a  room  for  many  years  used  for  other  purposes,  the  general 
.scheme  of  lighting  shown  in  the  accompanying  illustration 
has  been  employed  with  satisfactory  results.    The  draftsmen 


Fixture    for    milling   T-slots   in   Surfaces   Inclined   at   an   Anple 


General    System    of    Drawing-room    Illumination    and    Individual 
Lights    for    Each    Table 

use  the  light  without  fatigue  and  the  general  illuminatloa 
gives  a  bright,  cheerful  room. 

As  w^ill  be  noted  from  the  illustration,  each  desk  Is  Indi- 
vidually lighted  by  means  of  a  32-can(llepower  carbon  lamp 
with  frosted  bulb.  This  lamp  is  supported  in  an  18-inch 
flexible  arm  fixture  attached  to  the  table  at  such  a  point  as 
to  be  out  of  the  w-ay.  A  parabolic  reflector,  also  adjustable,  is 
used  to  direct  the  light  onto  the  board  in  such  a  way  as  to 
prevent  reflection  into  the  eyes  of  the  draftsmen.  During 
the  day  the  flexible  arm  is  straightened  up  so  that  the  light- 
ing arrangement  is  entirely  out  of  the  way. 

General  illumination  is  by  means  of  suspended  100- 
watt  metal  filament  lamps.  This  system  has  been  in  use 
for  about  two  years  and  on  the  whole  with  very  satisfactory 
results.  The  arrangement,  in  addition  to  providing  suitable 
illumination,  is  neat  and  mechanical  in  appearance.  The 
wiring  is  carried  along  in  conduits  under  each  desk,  the 
terminals  being  brought  up  through  the  floor  where  neces- 
sary. This  eliminates  unsightly  wires  coming  down  from 
the  celling  to  the  individual  desks. 

Holyoke,  Mass.  W.   M.  P^leminu 
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MULTIPLE  THREAD  CUTTING 
The  following  outlines  a  method  of  using  the  compound 
rest  for  cutting  multiple  threads.  Suppose  you  have  to  cut 
a  double  square  thread  of  V,-lnch  pitch  and  Va-inch  lead. 
Turn  the  compound  rest  so  that  It  is  at  right  angles  to  the 
cross-slide  of  the  lathe  and  set  the  threading  tool  In  the 
usual  way.  Now  take  the  llrst  cut,  using  the  cross-feed  screw 
to  feed  the  tool  into  the  work.  Having  taken  a  cut  on  the 
first  thread,  turn  the  compound  rest  crank  to  move  the  tool 
forward  an  amount  equal  to  the  pitch  of  thread  to  be  cut, 
which  is  0.250  Inch  in  the  present  case.  The  graduated  col- 
lar on  the  rest  is  conveniently  used  for  this  purpose.  Next 
take  two  successive  cuts  on  the  second  thread  and  then  bring 
the  rest  back  to  the  starting  point  and  take  a  cut  on  the 
first  thread.  This  is  repeated  until  both  threads  are  finished. 
The  only  thing  that  the  operator  has  to  remember  is  to 
move  the  compound  rest  a  distance  equal  to  the  pitch  for  each 
of  the  different  multiple  threads.  If  the  screw  in  the  rest  Is 
not  provided  with  a  graduated  collar,  scribe  a  line  on  the 
slide  of  the  rest  and  onto  Its  base.  Then  move  the  rest  for- 
ward until  the  lines  are  separated  by  an  amount  equal  to 
the  pitch  of  the  thread  to  be  cut.  These  two  lines  can  then 
be  used  in  moving  the  tool  backward  and  forward  in  the  way 
previously  described  for  a  rest  equipped  with  a  graduated 
collar.  The  writer  has  found  this  method  convenient  for 
handling  an  occasional  job  of  multiple  thread  cutting.  There 
are  no  special  fixtures  to  make  and  the  lathe  can  be  started 
and  run  continuously  until  the  work  is  finished. 

Richmond,  Ind.  Frank  A.  Hiatt 


CLEARANCE  ALLOWANCES  FOR 
HEXAGONAL  NUTS 

The  accompanying  illustration  shows  the  position  of  a 
hexagonal  nut  located  close  to  a  wall  or  boss,  and  the  table 
gives  the  clearance  allowance  necessary  to  enable  different 
sizes  of  nuts  to  he  turned  in  such  a  position.  The  table  is 
based  on  a  movement  of  the  wrench  through  an  angle  of  60 
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degrees.  The  information  given  has  been  found  particularly 
convenient  for  reference  in  cases  where  the  space  available 
for  the  wrench  is  limited.  The  figures  give  the  minimum 
clearance  allowance  in  all  cases. 

Rochester,  N.  Y.  H.  P.  Reston 


SLATE   DRAWING  BOARDS 

In  making  preliminary  sketches  illustrating  details  on  a 
large  scale  or  explaining  the  details  of  a  piece  of  machinery 
or  part  of  a  structure  to  customers,  engineers,  draftsmen  or 
salesmen,  nothing  can  be  more  satisfactory  than  the  old- 
fashioned  slate,  pencil  and  sponge.  Slate  drawing  boards 
of  this  kind  are  used  by  a  tool  manufacturing  company  in 
the  western  part  of  Massachusetts,  and  are  said  to  be  very 
satisfactory.  A  piece  of  slate  about  3  by  5  feet  in  size  is  set 
in  a  solid  frame,  the  edges  of  which  are  accurately  finished 
so  that  a  T-square  and  triangles  can  be  used  in  the  regular 
■way.  The  slate  drawing  board  can  be  used  in  place  of  the 
ordinary  drawing  board  and  detail  paper;  it  is  more  eco- 
nomical and  meets  every  requirement  in  making  rough 
sketches  and  outline  drawings.  Small  sharp  slate  pencils 
should  be  used,  these  pencils  being  kept  pointed  by  means  of 
an  ordinary  sandpaper  pad. 


A  iiuiiihcr  of  these  slate  drawing  boards  are  used  by  the 
(Inn  referred  to  in  the  preceding  paragraph.  Some  of  these 
arc  made  of  relatively  thin  slate,  in  which  case  a  board  sup- 
port is  provided  in  the  frame  under  the  slate  to  eliminate 
danger  of  breaking  it.  The  frame  is  set  on  trestles  of  a  con- 
venient height.  Some  of  the  slates  are  also  supported  in 
an  almost  vertical  position  and  the  frames  in  which  they  are 
held  are  not  provided  with  a  board  back.  Consequently,  it  is 
l)i)SHll)le  to  use  both  sides  of  a  slate  supported  in  this  manner. 
The  support  is  so  constructed  that  the  slate  can  be  swung  to 
irom  10  to  20  degrees  from  the  vertical. 

Portions  of  drawings  on  such  a  slate  can  be  readily  re- 
moved and  the  remaining  portions  not  only  present  a  neat 
appearance  but  remain  clear  and  sharply  defined  for  an  in- 
definite length  of  time.  The  great  economy  effected  by  having 
two  or  three  of  these  slates  about  any  drafting  office  will  be 
readily  appreciated,  as  everyone  knows  what  a  lot  of  paper 
is  used  up  in  preliminary  work.  In  the  course  of  a  year, 
this  saving  of  paper  would  easily  pay  for  the  slates  several 
times  over.  Slate  drawing  boards  of  this  kind  can  be  pur- 
chased from  any  dealer. 

Winter  Hill,  Mass.  Frank  H.  Jones 


CUTTING  SPIRALS   ON  THE  LATHE 

The  article  by  Russell  K.  Annis  entitled  "Cutting  a  Spiral 
on  a  Lodge  &  Shipley  Lathe,"  which  appeared  in  the  April 
number  of  Machinery,  reminds  me  of  another  method  which 
I  saw  used  in  a  jobbing  shop  a  number  of  years  ago.  A  short 
shaft  was  journaled  in  brackets  at  the  back  of  the  lathe  and 
the  left-hand  end  of  this  shaft  was  fitted  for  a  change  gear. 
A  disk  turned  to  a  circumference  of  eight  inches  was  mounted 
on  the  shaft  and  one  end  of  the  main  spring  of  a  clock  was 
attached  to  this  disk.  The  other  end  of  the  spring  was 
fastened  to  the  cross-slide  of  the  lathe,  the  cross-feed  screw 
having  been  removed  and  a  weight  provided  to  pull  the  slide 
forward.  In  this  way  the  cross-slide  was  held  forward 
against  the  spring  at  all  times. 

Rotation  of  the  disk  caused  the  cross-slide  to  be  moved  over 
at  the  rate  of  eight  inches  for  each  complete  revolution  of 
the  shaft.  Consequently,  by  employing  change  gears  on  the 
shaft,  it  was  possible  to  adjust  the  attachment  to  cut  a  spiral 
of  the  desired  pitch.  The  spiral  could  be  cut  either  right- 
or  left-hand  by  employing  the  feed  reverse  in  the  headstock. 

The  shop  in  which  this  method  was  employed  also  had  a  lot 
of  chucks  to  machine.  These  chucks  were  used  on  some  sort 
of  wood-working  lathe  and  had  a  tapered  hole  4  inches  in 
diameter  at  the  large  end,  the  taper  of  the  hole  being  ap- 
proximately 75  degrees  included  angle.  It  was  required  to 
cut  a  coarse  buttress  thread  inside  this  hole,  and  the  clock 
spring  arrangement  previously  described  was  used  in  con- 
nection with  the  lead-screw,  enabling  what  would  otherwise 
have  been  a  difficult  job  to  be  handled  with  considerable 
rapidity. 

Later,  this  attachment  was  put  into  a  more  permanent 
form  by  placing  a  gear  of  eight  inches  pitch  circumference 
on  the  shaft  and  providing  a  rack  on  the  cross-slide  to  mesh 
with  it.  This  rack  and  gear  was  substituted  in  place  of  the 
disk  and  clock  spring,  but  not  until  the  original  device  had 
proved  its  utility  by  producing  several  hundred  of  the  spiral 
chucks. 

New  London,  N.  H.  Gut  H.  Gardner 


DIFFERENT   METHODS   OF   DRAWING 
A   GIB 

In  reply  to  W.  Butz's  question  in  the  April  number  as  to  the 
correct  method  of  drawing  a  gib,  his  illustration  A  is  con- 
sidered correct.  Since  the  side  view  is  larger  than  the  end 
view,  the  first  glance  at  the  former  will  give  the  determining 
impression  to  the  workman.  At  A,  the  workman  sees  the  ex- 
treme lines  in  the  side  view  and  he  also  sees  two  other  lines, 
one  solid  and  the  other  dotted.  He  at  once  realizes  that  there 
is  something  else  to  the  gib  which  is  not  shown  in  the  side 
view;  then  he  will  look  more  closely  at  the  end  view,  ob- 
taining at  once  the  over-all  dimension  of  %  inch  and  the 
necessary  bevel. 
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In  the  illustration  B,  the  side  view  appears  somewhat 
similar  to  a  rectangular  bar  and  the  workman  is  likely  to 
take  the  size  %  inch  and  the  size  3/16  inch  without  looking 
further,  thus  getting  a  bar  that  will  be  impossible  to  finish 
to  the  required  size.  Also  he  sees  an  angle  of  60  degrees  and 
is  likely  to  waste  some  time  in  guessing  how  to  chuck  it  to 
plane  the  bevels.  If  the  workman  has  had  no  more  educa- 
tion than  that  obtained  in  the  sixth  or  seventh  grade,  he  will 
be  at  a  loss  to  know  how  to  figure  out  the  complement  of  the 
angle  60  degrees. 

Illustration  C  brings  the  worst  predicament  of  all.  While 
at  first  glance,  the  side  view  appears  identical  with  the  cor- 
responding view  A,  the  dimensioning  is  vague  and  Incomplete. 
The  workman  as  a  rule  is  not  versed  In  trigonometry,  even 
if  he  has  had  training  in  that  subject  in  the  schools,  owing 
to  the  fact  that  he  has  little  use  to  handle  that  subject  in  his 
work.  Taking  the  dimension  of  11/16  inch,  he  will  potter 
around  making  sketches  in  order  to  obtain  the  missing 
dimension  on  either  side. 

Draftsmen  often  take  for  granted  that  the  workmen  has  had 
an  education  equal  to  his  own.  But  the  workmen,  as  a  rule, 
are  recruited  from  the  sons  of  men  already  employed  in  the 
shops,  and  at  the  age  of  fifteen  or  sixteen  years,  so  that  their 
education  is  necessarily  incomplete.  The  simpler  the  draw- 
ing is,  with  complete  dimensions  accurately  placed,  the 
quicker  and  more  correctly  will  the  workman  grasp  the  idea 
of  what  is  Intended  to  be  made. 

Dallas,  Tex.  Sidney  Hethebinotor 


HOW  ANOTHER  PIECEWORK  RATE 
WAS  SMASHED 

I  have  enjoyed  reading  the  short  article  in  the  April  num- 
ber of  Machinery,  entitled  "How  a  Piecework  Rate  was 
Smashed,"  and  am  tempted  to  write  of  my  own  experience 
with  a  piecework  job.  While  working  as  a  bench  hand  in  a 
factory  making  various  electric  recording  instruments,  I  was 
given  the  job  of  straightening  some  very  thin  aluminum  tubes 
about  Ys  Inch  in  diameter  and  6  inches  long.  These  tubes 
were  used  to  convey  ink  to  the  pen  of  the  instrument  and  had 
to  be  absolutely  straight.  The  foreman  and  best  mechanics 
had  studied  over  the  job  each  time  a  lot  came  through,  but 
the  best  method  they  could  find  was  to  roll  them  between  two 
surface  plates.  The  tubes  were  so  thin,  however,  that  many 
of  them  were  crushed;  indeed  it  was  not  unusual  to  spoil 
20  per  cent  of  the  work. 

Well,  I  was  given  this  job  at  a  price  of  25  cents  per  hun- 
dred and  started  to  work.  It  seemed  as  though  I  spoiled 
every  other  tube.  I  then  began  to  experiment.  Finally  I  hit 
upon  the  idea  of  holding  one  end  of  the  tube  in  the  spring 
chuck  of  a  bench  lathe,  starting  up  the  lathe  and  then  draw- 
ing my  hand  along  the  tube  to  the  end.  The  result  was  a 
perfectly  straight  tube  in  an  instant.  I  finished  the  lot  of 
4000  in  about  six  hours;  also  taking  care  that  the  "boss"  did 
not  see  my  method.    Then  I  took  the  work  up  to  him. 

He  nearly  collapsed  when  he  looked  at  the  pile  of  finished 
tubes  and  saw  only  a  dozen  or  so  broken.  He  rolled  them 
back  and  forth  to  see  if  they  were  really  straightened.  Then 
he  asked  how  I  had  done  the  job.  This  was  where  my 
trouble  commenced,  for  I  would  not  tell  how  I  did  the  work, 
or  submit  to  a  cut,  so  I  was  allowed  to  resign.  I  got  my  $10 
for  six  hours'  work,  but  I  never  found  out  whether  or  not 
the  company  discovered  my  method.  Some  of  the  workmen 
knew  it  and  I  suppose  they  told  after  I  left.  J.  A.  D. 


DIMENSIONS   OF   SPUR    GEAR   RIMS   IN 
RELATION   TO   THE  PITCH 

I  have  to  sketch  and  estimate  the  weight  of  a  great  many 
spur  gears  in  the  course  of  a  year,  and  to  facilitate  this 
work  I  have  prepared  a  table  covering  the  thickness  of  rim, 
the  depth  of  the  bead  inside  the  rim,  and  the  breadth  and 
thickness  of  the  outer  ends  of  the  arms  of  the  gear.  This 
table,  which  is  presented  herewith,  is  very  useful  to  me  and 
I  offer  it  in  the  hope  that  it  may  be  of  service  to  other  readers 
of  Machinery.  It  will  be  seen  that  the  sizes  are  given  In 
connection  with  both  the  circular  and  diametral  pitch  of  the 
teeth,  as  well  as  the  correct  face  width  for  each  pitch. 


In  many  cases  the  information  furnished  to  the  dcKlgner 
is  very  meager,  and  in  the  case  of  gearing  this  is  particularly 
true.  To  the  lay  mind,  a  gear  wheel  Is  "about  so  big  and  has 
a  certain  number  of  cogs."  This  paucity  of  Bpeclflc  Informa- 
tion in  regard  to  matters  of  fundamental  Importance  Is  the 
bane  of  the  designer's  life.  If,  however,  he  Is  fortunate 
enough  to  be  given  the  horsepower,  speed  and  approximate 
diameter  of  the  gears,  the  accompanying  table  will  be  found 
useful.  Experience  alone  will  teach  the  designer  the  most 
satisfactory  pitch  to  assume  for  a  given  set  of  conditions, 
but  reference  to  the  table  will  show  the  correct  face  width 
of  the  gear  for  the  pitch  assumed.  The  designer  Is  now 
ready  to  figure  the  horsepower  which  the  wheel  will  trans- 
mit. Lewis'  formula  is  as  good  as  any  and  better  than  some 
formulas  that  are  in  quite  general  use. 

Reference  to  the  table  will  now  enable  hira  to  determine 
the  thickness  of  the  rim  and  the  size  of  the  bead  and  arms 
of   the   pulley.     In   the   matter   of  estimating   the   weight  of 
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the  gear,  the  use  of  the  table  eliminates  about  one-half  the 
calculation  that  would  otherwise  be  necessary.  The  number 
of  cubic  inches  of  metal  having  been  found,  this  Is  multi- 
plied by  the  constant  0.27  in  the  case  of  cast  iron  and  0.29 
for  steel,  the  result  being  the  weight  of  the  gear  in  pounds. 
The  usual  constants  for  the  weights  of  a  cubic  inch  of  Iron 
and  a  cubic  inch  of  steel  are  0.26  and  0.28,  respectively.  Ex- 
perience has  shown  me,  however,  that  the  higher  constants 
are  more  accurate  for  gear  work,  taking  care  of  the  excess 
weight  resulting  from  rapping  the  pattern  in  molding. 
In  very  large  gears,  with  arms  of  I-section,  made  with  cores, 
allowance  must  also  be  made  for  the  core  shrinkage  and 
consequent  thickening  of  the  metal  sections.  In  large  gears 
this  allowance  often  amounts  to  between  150  and  200  pounds. 
The  fillets  in  large  gears  should  be  figured  separately  by  re- 
ferring to  Machinery's  Data  Sheet  No.  59,  and  the  result 
obtained  added  to  the  weight  of  the  gear  as  figured  from  the 
table. 

Oakdale,  Pa.  Edoab  H.  Tbick 


PATEINTABLE   INVENTIONS 

The  address  of  Prof.  Hutton,  referred  to  in  the  April 
number  of  Machinery,  appears  to  discuss  two  distinct  topics: 
"Data"  is  the  subject  of  the  first  three  basic  questions  pro- 
pounded;   and    "Patentable    Inventions,"   the   subject   of   the 


880 


MACHINERY 


June,  1914 


fourth  basic  question.  The  distinction  between  those  sub- 
jects is  quite  clearly  brought  out  by  the  judicial  opinion  In 
Fuller  &  Johnson  Co.  vs.  liartlctt,  68  WLs.  7;!,  a  reeognlzod 
case  concerning  the  relation  of  employer  and  employe  as 
regards  patentable  Inventions.  The  opinion  reads:  "The 
mere  fact  that  In  making  the  Invention  an  employe  used 
the  materials  of  his  employer,  and  is  aided  by  the  services 
and  suggestions  of  his  co-employes  and  of  his  employer  in 
perfecting  and  bringing  the  same  into  successful  use  is  insuf- 
ficient to  preclude  him  from  all  right  thereto  as  inventor. 
The  same  is  true  of  an  Invention  conceived  wholly  by  an 
employer  and  then  perfected  under  his  supervision  by  the 
aid  of  the  mechanical  skill  of  his  employes.  These  proposi- 
tions arc  sanctioned  by  numerous  adjudications." 

"The  difficulty  with  the  contrary  assumption  arises  from 
confounding  the  machine  with  the  Invention  which  it  em- 
bodies. Of  course  there  must  be  a  machine  that  will  operate 
before  it  can  be  patented.  That  implies  material,  workman- 
ship and  skill  combined.  But  such  combination,  of  itself,  Is 
not  enough  to  secure  a  patent.  It  must  also  embody  an 
original  conception  of  a  new  and  useful  method  of  doing 
a  specific  thing.  It  is  this  conception,  so  embodied,  evolved 
from  the  inventive  faculties  of  the  inventor  which  con- 
stituted the  invention  in  question.  The  law  gave  him  the 
exclusive  property  in  it.  He  still  retains  it  except  in  so  far 
as  he  has  parted  with  it  or  agreed  to  part  with  it.  The 
material,  workmanship  and  skill  which  embodied  the  in- 
vention remain  the  property  of  the  plaintiff  (the  employer). 
The  workmanship 
and  skill  are  both 
the  results  of  in- 
struction, experience 
and  knowledge.  They 
are  acquired  by  be- 
ing learned.  They 
may  aid  and  stimu- 
late invention,  but 
are  no  part  of  it." 

The  Federal  Su- 
preme Court  and 
other  courts  have 
decided,  even  where 
one    is    employed    to 

perfect     improve   and  Cross-sectional    View    througrh    Screw-driver 

to  develop  new  devices,  that  the  employer  can  acquire  no 
exclusive  title  to  inventions  made  by  the  employe  in  the 
course  of  the  latter's  employment,  unless  the  employe  is 
bound  by  a  specific  contract  to  assign  such  inventions.  (Be- 
sides the  above  noted  case  see  also  Ilapgood  vs.  Hewitt  119 
U.  S.  226;  Barber  vs.  National  Carbon  Co.  64  C.  C.  A.;  Slem- 
mers  Appeal  58  Pa.  155.)  If  the  person  who  is  engaged  to 
improve  and  to  develop  new  devices  is  privileged  to  hold 
title  to  such  inventions,  how  much  more  should  the  sub- 
ordinate be  entitled  to  his  own  inventions  and  to  whatever 
advantage  he  may  secure  through  them,  when  such  inven- 
tions are  made  entirely  outside  of  his  sphere  of  action — • 
services  not  contemplated  in  his  contract  of  hire.  The  refer- 
ence data,  including  drawings,  appear  to  partake  of  those 
attributes — material,  training,  knowledge,  skill — which  the 
court  said  belong  to  the  employer. 

If  the  principles  above  set  forth  are  controlling,  then  the 
six  reasons  back  of  the  ethical  practice  suggested  by  Prof. 
Hutton  have  no  application  to  his  fourth  basic  question.  If 
a  draftsman  really  invents  something  of  value  to  his  em- 
ployer, the  latter  should  not  feel  that  he  is  being  "held  up" 
because  that  employe  invokes  his  legal  rights  to  secure  the 
best  advantage  from  his  creation.  If  the  invention  is  so 
important  that  the  employer's  operations  are  literally  "held 
up"  for  the  lack  of  it,  it  certainly  must  be  worth  something 
more  than  the  weekly  stipend  of  the  draftsman,  which 
would  probably  have  continued  even  though  no  invention 
had  been  made.  It  should  be  gratifying,  at  least,  that  the 
improvement  had  been  made  by  an  employe  rather  than  by 
a  competitor. 

Upon  what  theory  does  the  possession  of  ample  resources 
or  of  an  adequate  plant  entitle  an  employer  to  the  fruits  of 
an    employe's    inventive    creations?      The    resources    may    be 


running  to  waste  and  the  plant  may  be  dying  of  dry  rot.  An 
1  iiil)l()y(!  who  devises  an  improvement  or  creates  a  new  out- 
liut  which  turns  the  waste  into  channela  of  usefulness  is  as 
inticli  entitled  to  a  share  in  the  returns  which  ho  has  pro- 
duced as  the  man  who  helps  a  weak  concern  to  its  feet  by 
supplying  necessary  capital.  Why  should  not  employers  sub- 
scribe to  a  code  of  ethics  which  embodies  a  professional 
obligation  not  to  appropriate  the  valuable  inventions  made 
by  their  employes? 
Central  Falls,  R.  I.  Edwin  C.   Smith 

SAFETY  DEVICE  FOR  LIGHTNING  SCREW- 
DRIVERS 

The  present  forms  of  "lightning"  screw-drivers  are  much 
faster  and  handier  to  use  than  a  common  screw-driver,  but 
the  designers  and  manufacturers  of  these  tools  have  over- 
looked an  important  feature.  Men  who  have  to  use  these 
screw-drivers  are  continually  pinching  their  hands  in  them, 
and  to  avoid  these  small  but  painful  accidents  it  was  sug- 
gested that  some  sort  of  guard  be  developed.  The  accompany- 
ing illustration  shows  the  upper  and  lower  ends  of  the  screw- 
driver in  which  the  tool-holder  is  marked  A.  This  tool- 
holder  is  fastened  to  the  driving  screw  B  by  means  of  a 
small  pin  D.  The  tool-holder  A  revolves  in  a  brass  sleeve  E 
which  is  fastened  in  the  aluminum  guard  and  handle  F  by 
the  grub  screw  Q;  this  screw  passes  through  the  sleeve  and 
guard  holding  them  firmly  together.     The  hole  shown  at  H 

allows  the  pin  D  to 
be  driven  in  or  re- 
moved when  it  is 
necessary  to  take 
the  tool  apart. 

The  sleeve  C 
comes  down  to  the 
lower  handle  and  Is 
the  part  which  was 
formerly  responsible 
for  pinching  the 
workman's  hand. 
This  has  been  over- 
come by  the  pro- 
vision  of  the  guard 

showing   Safety    Device    and    Aluminum    Handle  p    which    alloWS    the 

sleeve  C  to  move  inside  it.  This  guard  has  been  thoroughly 
tested  and  has  proved  satisfactory  in  every  respect;  it  takes 
up  very  little  room  and  makes  the  tool  only  a  trifle  heavier 
than  one  with  a  wooden  handle.  In  addition  to  the  protec- 
tion afforded,  the  guard  is  the  means  of  increasing  the  speed 
with  which  the  operator  works,  as  he  is  not  afraid  of  pinch- 
ing his  hand  in  the  screw-driver.  The  illustration  also  shows 
the  upper  handle  of  the  tool  which  is  usually  made  of  wood. 
If  the  screw-driver  happens  to  fall  on  the  floor,  the  wooden 
handle  is  likely  to  break  and  cause  a  lot  of  trouble  in  patch- 
ing up  the  broken  handle  or  making  a  new  one.  To  avoid 
this  difficulty,  an  aluminum  handle  has  been  substituted  in 
place  of  the  wooden  one.  It  will  be  seen  that  the  handle  is 
recessed  at  J  in  order  to  reduce  the  weight. 

Grand  Rapids,  Mich.  George  H.  Hamilton 

*     *     * 

APPROPRIATION  FOR  MUSEUM  OP  SAFETY 

The  American  Museum  of  Safety,  an  institution  devoted 
to  the  safety,  health  and  welfare  of  industrial  workers 
and  the  advancement  of  science  and  industry,  with  head- 
quarters in  New  York  City,  has  been  placed  on  a  footing 
with  the  Metropolitan  Museum  of  Art  and  the  American 
Museum  of  Natural  History  by  the  New  York  Legislature, 
which  has  authorized  the  Board  of  Estimate  of  New  York 
City  to  contribute  not  more  than  $50,000  yearly  to  the  ex- 
penses of  the  museum.  Eventually  the  trustees  hope  to 
erect  a  noble  building  in  which  to  house  the  museum's  ex- 
hibits of  safety  appliances,  anatomical  models,  occupational 
dusts,  charts,  photographs,  slides,  etc.  The  museum  has  a 
special  charter  from  the  State  of  New  York  and  this  latest 
substantial  recognition  of  its  usefulness  indicates  that  its 
dream  may  be  realized  in  the  not  distant  future. 
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SHOP  AND  DRAFTING-ROOM  KINKS 


INGENIOUS  MEANS  AND  SHORT  CUTS  FOR  SAVING  LABOR  AND  MATERIALS 


SHAPER  CENTERS 

In  a  great  many  shops  shapor  centers  arc  not  always 
available,  and  often,  when  thoy  are,  they  cannot  be  used  for 
work  that  should  be  shaped  on  centers,  on  account  of  the 
shank  of  the  work  being  too  short  to  leave  room  for  a  dog. 
The  accompanying  illustration  shows  a  pair  of  centers  which 
work  very  satisfactorily,  being  especially  suitable  for  machin- 
ing small  blanking  punches  where  the  punch  is  shaped  right 
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A  Useful  Form  of  Centers   for  Use  on  the  Shaper 

up  to  the  shank.  These  centers  may  not  look  practical  to 
many  people  on  account  of  the  work  having  a  tendency  to 
slip,  but  experience  showed  that  they  stood  up  satisfactorily 
under  a  %-inch  chip  2  inches  from  the  center.  This  cut  was 
taken  without  clamping  the  jaws  much  tighter  than  would 
be  necessary  for  holding  work  between  the  jaws  of  a  vise. 
Another  good  point  is  that  in  shaping  different  polygons,  a 
protractor  or  square  can  be  set  on  the  bed  of  the  vise  and  the 
side  of  the  work,  thus  enabling  the  operator  to  proceed  with- 
out resorting  to  the  use  of  cut-and-try  methods.  The  dis- 
tance A  on  the  drawing  should  be  made  an  even  fraction  of  an 
inch — say  Vo  inch  or  34  inch — as  this  helps  greatly  in  setting 
the  tool.  C.  G. 

FILE  CLEANER 

An  excellent  file  cleaner  can  be  made  by  flattening  a  piece 

of  No.  1  or  No.  2  copper  wire,  and  bending  the  flat  side  over 

as  shown  in  the  accompanying  illustration.     An  eye  is  formed 

at   the   other   end   to   provide   a   handle,   and   the   flat   end   is 


NO.  1   OR  2  COPPER  WIRE 
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Zfacient   Form   of   File   Cleaner   made   of   Copper   Wire 

ground  down  to  a  thickness  of  about  1/32  inch.  This  sharp 
edge  is  pressed  on  the  file  and  moved  back  and  forth  in  the 
direction  of  the  milling.  It  soon  takes  the  impressions  of 
the  milling  and  cleans  out  all  residue  that  is  held  in  the 
teeth. 

Downieville,   Cal.  Clarence   I.   Simmo.xs 


SPACING  LETTERING  AND  SECTION  LINES 
In  the  January  number  of  Machinery,  R.  F.  Pohle  de- 
scribes a  very  good  method  of  spacing  the  section  lines  on 
drawings.  I  have  had  experience  with  another  method  of 
doing  this  work  which  I  consider  even  better  than  the  one 
described  by  JMr.  Pohle.  I  take  a  Starrett  V-thread  gage 
which  can  be  obtained  with  any  number  of  divisions  to  the 
inch  from  six  to  sixty,  inclusive,  so  that  any  desired  spacing 
can  be  obtained.  The  gage  is  pressed  onto  the  paper  and 
leaves   impressions   in   which    the   point   of   the   pencil    is   lo- 


cated preparatory  to  drawing  each  section  line.  The  lints 
are  drawn  with  a  T-square  and  triangle  In  the  usual  way. 
I  have  used  this  method  for  a  number  of  years  and  thought 
that  it  might  prove  of  value  to  readers  of  Ma(  hineiiy.  The 
gages  are  not  expensive  so  that  a  draftsman  can  afford  to 
buy  those  having  the  spacings  which  he  has  occasion  to  use 
quite  frequently.  They  are  of  compact  form  so  that  they 
occupy  very  little  room  in  the  instrument  case. 
Los  Angeles,  Cal.  Gl.stave  Stei.nke 


DRIP-CUP  FOR  COUNTERSHAFTS 
In  most  factories  an  oil-cup  is  fastened  to  each  hanger  or 
countershaft  to  catch  surplus  oil  and  prevent  It  from  drip- 
ping onto  the  floor  These  cups  are  usually  cast-iron  devices 
which  are  cumbersome  and  have  been  known  to  Injure  men 
passing  under- 
neath,  owing  to 
the  cup  having 
worked  loose 
through  vibra- 
tion. I  recently 
saw  a  drip-cup 
made  of  sheet 
metal  which 
seems  to  meet 
all  requirements 
without  having 
the  objectionable 
features  of  the 
cast-iron  cups. 
Reference  to  the 
accompanying  il- 
lustration will 
show  that  this 
cup  is  fastened  to 
the  hanger  by  a 
bolt  and  it  is 
made  of  such 
light      material 
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Sheet   Metal   Drip-cup   for   Use   on   Countershafts 

that  the  tendency  for  it  to  work  loose  through  vibration  is 
practically  eliminated.  The  diameter  A  and  depth  B  of  the 
cup  can  be  made  to  suit  the  requirements  of  individual  cases. 
Thousands  of  these  cups  are  in  use  in  the  factory  referred  to 
and  they  have  been  found  to  be  entirely  satisfactory. 

G.  A.  A. 


CHANGING  WHEELS  ON  B.  &  S.  GRINDERS 
It  is  frequently  necessary  to  change  the  wheels  on  a  grind- 
ing machine  to  meet  the  requirements  of  different  classes  of 
work,  and  unless  the  operator  is  careful  the  wheels  are 
likely  to  be  broken.  The  writer  has  found  that  by  clamping 
one  bearing  in  the  grinder  stand — allowing  the  arbor  to  over- 


Method   of   changing   Wheels   on   B.   &   S.    Grinders 

hang — rigid  support  is  provided  and  both  hands  are  free  for 
use  in  removing  one  wheel  and  mounting  a  new  one  In  its 
place.  The  idea  is  clearly  shown  in  the  Illustration  without 
requiring  further  description. 

Bristol,  Conn.  Lewis  L.  Leigh 
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QUBSTIONS  ON  PRACTICAL  SUBJECTS  OP  GENERAL  INTEREST 


TO  ROLL  ROUND  TUBING  TO  OVAL  SHAPES 
WITHOUT  BENDING  OR  TWISTING 

K.  G.— Can  you  tell  iiie  how  to  roll  round  tubing  to  an 
oval  shape  without  bending  or  twiating?  The  tubing  is  22 
gage  by  i^  inch  diameter.  We  force  it  tlirough  a  sot  of  rollers 
which  can  be  set  to  the  size  desired. 

The  question  is  referred  to  the  readers  for  suggestions. 


BELT  CONVEYOR  PULLEY  DIAMETERS 

O.  E.  B. — The  illustration  shows  drums  and  gearing  de- 
signed to  drive  a  belt  conveyor  430  feet  long  center  to  center, 
rise  4^2  inches  per  foot  and  carrying  approximately  600  tons 
of  stone  per  hour.  In  order  to  get  proper  belt  contact  with- 
out excessive  diameters  of  head  drums,  the  construction 
shown  was  adopted.  The  driving  pulley  is  mounted  on  the 
same  shaft  as  gear  A  and  drives  the  drum  D,  through  the 
train  of  gears  A,  B,  C,  D  and  E.  The  gears  D  and  E  are  of 
the  same  diameter  and  the  belt  is  approximately  %  inch 
thick.  The  question  is,  should  the  drum  D,  be  larger  than  Dt 
or  not?  If  larger,  how  much  so?  I  believe  that  D^  should 
be  slightly  larger  than  D<  but  cannot  decide  how  much.  If 
we  assume  that  the  speed  of  a  point  about  a  center  varies 
as  the  distance  from  that  center,  it  follows  that  a  point  on 
the  inside  of  a  belt  travels  6.65  feet  slower  per  minute  than 
a  point  on  the  outside  when  Df  makes  20  revolutions  per 
minute.  The  speed  on  the  inside  is  approximately  251 1/3 
feet  and  the  speed  on  the  outside  about  258  feet  per  minute. 

A. — The  diameters  of  drums  D^  and  D,  should  be  the  same. 
The  fact  that  D,  drives  the  belt  from  one  side  and  I>,  from 


C.  I  desire  to  make  gears  A  and  B  smaller  than  C  and  would 
like  a  formula  for  dotormining  the  diameters  and  numbers 
of  teeth  of  A  and  B  which  will  have  the  same  relation  to  C 
as  they  have  In  the  illustration.     In  other  words,  I  wish  to 


the  opposite  side  need  not  be  taken  into  consideration.  The 
speed  of  the  belt  should  be  figured  on  its  pitch  line,  that  is 
the  center  line  of  the  belt.  The  belt  theoretically  travels  at 
the  rate  expressed  hy  2  {R  -\-  t)  X  3.1416  X  R.  P.  M.  in  which 
R  is  the  drum  radius  and  t  one-half  the  belt  thickness.  This 
travel  rate  evidently  should  figure  out  the  same  for  both 
drums;   hence,  both  drums  should  be  of  the  same  diameter. 


REVERSING  GEAR 
W.  E.  D. — The  illustration  shows  a  reversing  gear  in  which 
the  three  gears  have  the  same  diameters  and  numbers  of 
teeth — 21.  C  is  the  driving  gear;  B,  a  driven  gear  and  shift- 
ing gear;  and  A,  a  shifting  gear.  A  and  B  are  always  in 
mesh  and  one  or  the  other  is  slid  on  the  shaft  into  mesh  with 
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shift  A  or  B  into  mesh  with  C  without  changing  the  angular 
positions  of  the  gears. 

The  problem  is  submitted  to  the  readers  for  discussion. 


DESIGN  OP  CRANE-LADLE  HOOKS  AND 
TRUNNIONS 
J.  P.  P. — The  accompanying  illustration  Fig.  3  shows  a 
crane-ladle  with  cast  steel  trunnions  riveted  to  it,  these 
trunnions  being  engaged  by  cast  steel  crane  hooks.  The  total 
weight  of  the  ladle  when  filled  with  molten  steel  Is  120,000 
pounds.  I  would  like  to  see  the  results  of  calculations  to 
determine  the  required  diameter  d  of  the  trunnions  and  the 
dimensions  d^  and  t  of  the  crane  hooks.  What  I  would  par- 
ticularly like  to  know  is  the  approved  method  of  making 
these  calculations.  I  was  recently  called  upon  to  design 
trunnions  and  hooks  for  this  ladle  and  have  worked  the 
problem  out,  but  would  like  to  check  my  results. 

Answered  by  WiUiam  L.  Cathcart 

The  crane  hook  engaging  each  trunnion  carries  a  load  of 
120,000  -^  2  =  60,000  pounds.  The  ladle  and  its  trunnions 
may  be  considered  either  as  a  simple  beam,  supported  by  tlie 
hooks  and  loaded  at  the  inner  ends  of  the  trunnions,  as  in 
Fig.  1;  or  each  trunnion  may  be  regarded  as  a  cantilever, 
supported  at  the  ladle  and  bent  upward  by  a  force  P  =  120,000 
-^  2  =  60,000  pounds.  In  either  case,  the  bending  moment  M 
at  the  trunnion  support  is  equal  to  the  product  of  P  and  its 
distance  from  that  support.  The  total  length  of  the  trunnion 
is  given  as  41/^  inches,  which  would  make  P  act  at  a  distance 
p  =  21/4  inches  from  the  support.  The  trunnions  are  to  be  of 
cast  steel.  In  some  very  carefully  conducted  tests  of  this 
metal.  Prof.  Bach  of  Stuttgart*  found  an  elastic  limit  of 
33,467  pounds  per  square  inch  and  an  ultimate  tensile 
strength  of  61,543  pounds  per  square  inch.  In  the  calcula- 
tions given  below,  an  allowable  working  stress  of  10,000 
pounds  per  square  inch  is  used,  that  is,  the  factor  of  safety 
is  6.  Under  the  downward  thrust  of  the  weight  and  the 
upward  pull  of  the  hook,  the  trunnion  bends  upward,  being 
thus  in  tension  on  the  lower  side  and  in  compression  on  the 
upper.  The  general  formula  for  bending  at  any  section  of  the 
trunnion  is  M  =  SI  -^  c,  in  which  M  =  bending  moment  at 
the  section  considered  ^  moment  at  the  support,  as  above; 
S  =  allowable  working  stress;  /  =  moment  of  inertia  of 
the  cross-section  of  the  trunnion  at  that  point;  and 
c  the  distance  of  the  most  remote  fiber  of  that  cross-section 
from  the  neutral  axis,  which  axis  lies  in  the  plane  of  the 


Zeitscbritt   des  Vereines  deutscher  Ingenieure,   June   10,   1899. 
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«ross-section   and   passes   through   it.s   center   of   gravity,   that 
Is,  through  the  center  of  the  trunnion. 

For  a  trunnion  4i^  Inches  long  and  of  diameter  d,  p  =  2V4 
inches  and  M  =  P  X  p  =  60,000  X  2.25  =  135,000  inch-pounds. 
Substituting  this  value  in  the  formula,  as  above,  and  /  = 
jrc/' -^  64,  c  =  d-i-2,  and  S  =  10,000  pounds  per  square  inch: 

ird*        2 

135,000  =  10,000  X X  — 

64        d 
d'=  137.5 

3 
d  =  5.16  ="  5 —  inches  (approximately). 
16 
For  other  lengths  of  trunnions,  the  diameters  computed  in 
this  way   are   given   in   Table   I.     In   machine   members   sub- 
jected to  repeated  shocks,  factors  of  safety  of  10  for  wrought 
Iron   and    15    for   steel    are    frequently    used.     A    fairly    high 

facto  r — possibly 
greater  than  6 —  is 
advisable  in  this 
case;  first,  because 
the  trunnions  are 
to  be  castings,  a 
condition  which  al- 
ways involves 
some  uncertainty 
— although  this 
element  is  decreas- 
ing with  the  prog- 
ress in  heat-treat- 
ment— and,  second, 
because  they  may 
at  times  be  sud- 
d  e  n  1  y  overloaded 
either  in  emerg- 
ency or  through 
careless  handling. 
For  example,  if 
the  full  ladle  were  lifted  very  quickly,  its  weight  would 
become  a  suddenly  applied  load  having,  in  strain  and  stress, 
twice  the  effect  of  a  static  load.  Again,  if  the  ladle  while 
lowering  were  suddenly  checked,  its  kinetic  energy  would 
produce  an  additional  and  suddenly  applied  load  whose 
magnitude  would  depend  on  the  velocity  of  descent  and 
might  be  relatively  large.  Finally,  the  trunnion  is  abraded 
and  worn  by  the  hook  at  the  middle. 

Dimensions  of  the  Crane  Hook 
Practice  as  to  dimensions  of  crane  hooks  varies  consider- 
ably. Taking  an  allowable  stress  of  10,000  pounds  per 
square  inch,  there  are  given  in  Table  II  the  desired  dimen- 
sions, computed  from  the  formulas  of  A.  E.  Holcomb,  as 
stated  in  Kent's  "Pocketbook,"  1912.  The  tabulated  trunnion 
lengths  are  those  for  which  the  diameters  were  calculated. 
The  extreme  width  b  of  the  hook.  Fig.  2,  plus  the  clearance, 
is  the  factor  that  determines  which  of  these  lengths  is  prac- 
ticable. It  will  be  seen  that,  according  to  these  formulas  and 
with  this  working  stress,  it  is  not  possible  to  design  a  30-ton 
crane  hook  for  a  trunnion  4V2  inches  long,  when  both  are  of 
cast  steel.  Under  average  conditions  of  service,  the  working 
stress  for  cast  steel  hooks  of  this  size  should  not  exceed  11,500 

TABLE  I       DIMENSIONS  OP  TRUNNIONS  AND  VALUES  OP 
BENDING  MOMENTS 
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Length  of  Trunnion, 
Inches 

Bending  Moment, 
Inch-pounds 

Diam.  of  Trunnion  d. 
Inches 

5 
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60,000  X  3.5 
60,000  X  2.75 
60,000  X  3 

5| 
5* 

m 

Machinery 

pounds  per  square  inch,  while  that  of  wrought  iron  may  be 
17,500  pounds  per  square  inch,  and  23,000  pounds  per  square 
inch  has  been  used  for  hammered  steel.  The  hook  meets  the 
same  shock  and  sudden  overload  as  the  trunnion.  A  low 
working  stress  in  the  latter  makes  the  diameter  large;  a 
large  diameter  increases  the  leverage  of  the  load  on  the 
hook,   and,   as   a  consequence,   the   width   and   depth   of   the 


latter.  Further,  these  calculations  assume  the  load  to  be 
central,  that  is,  on  the  vertical  line  passing  through  the  center 
of  the  opening.  It  the  hook  Is  Inclined  and  the  load  Is 
farther  than  this  from  the  rear  of  the  hook.  Its  leverage  will 
be  increased.  The  dimensions  of  the  first  three  hooka  have 
been  given  for  comparison;  the  last  will  meet  the  conditions 
with  a  trunnion  length  of  6  inches  and  very  limited  clearance. 

The  dimensions 
in  Table  III  have 
been  calculated  for 
cast  steel  trunnions 
and  hooks  of  ham- 
mered steel,  using 
a  working  stress 
for  the  latter  of 
15,000  pounds.  With 
the  trunnion 
lengths  given  these 
hooks  would  serve. 

Maximum  Stres.s 
in  Crane  Hooks 

The  dangerous 
section  of  a  crane 
hook  is  that  cut 
from  the  back  by 
a  plane  passed 
horizontally  through  the  center  of  the  opening;  and  the 
maximum  stress  in  that  section  occurs  at  the  point  nearest 
the  center  of  the  hook.  The  width  m  of  the  entrance 
to  the  opening  is  usually  three-fourths  the  diameter  of 
the  latter,  and  should  be  just  great  enough  to  pass  readily 
the  rope,  chain,  or  trunnion  which  the  hook  Is  to  engage. 
Therefore,  this  width  determines  the  radius  r  of  the  opening. 
If  the  load  is  central,  its  eccentricity  or  leverage  is  the  hori- 
zontal distance  from  the  center  of  the  opening  to  the  center 
of  gravity  of  the  dangerous  section.  Since  this  leverage 
should  be  as  low  as  possible,  the  radius  r  should  be  as  small 
and  the  inner  side  of  that  section  (trapezoidal)  as  wide  as 
practicable,   in   order   to   bring  the   center   of  gravity   of   the 
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Diagram   of  Crane   Hook  •howint 
Required    Dimeniiont 
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Fig,    3, 


Crane   Ladle    for    which   Dimensions   of    Trun 
Crane    Hooks    are    required 


section  as  near  as  may  be  to  the  center  of  the  opening. 
Until  within  a  comparatively  recent  period,  there  has  been 
no  accurate  theoretical  analysis  of  the  relations  of  these  vari- 
ous dimensions.  As  a  consequence,  designers  have  been  com- 
pelled to  trust  to  formulas  based  partly  on  rational  and 
partly  on  empirical  grounds.  Experience  gained  In  practice 
has  necessarily  been  the  main  reliance,  since  theory  has  sup- 
plied only  the  principles  governing  the  action  of  an  eccentric 
load  on  a  straight  bar. 

In  recent  years  the  true  stresses  In  a  curved  bar  have 
been  analyzed  by  Prof.  C.  Bach,  of  Stuttgart,  and  more  com- 
pletely by  Prof.  Karl  Pearson*  and  E.  S.  Andrews  of  London 
University.  Practical  tests  for  the  Investigation  of  the  truth 
of  the  theory  of  Pearson  and  Andrews  have  been  made  by 
Prof.  John  Goodmanf  of  the  University  of  Leeds  and  by  Prof. 


•  ••Theory   of    the   Stresses    in    Crane   and    Coupling    Hooks."      Published    by 
Dulau    &    Co.,    London.  „.„,.,, 

t  Proceedings   of    Institution    of    Civil    Engineers,    \  ol.    CI.\^  II. 
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Waltor  nmitciislruiicli*  of  ('(.liiinbia  rnivcrsiiy.  In  icstiiiK 
a  crano  liook,  the  widlh  ni  :is  iiiarUcd  In  Kin.  J  uf  the  en- 
tnuifo  to  the  opi'iiluK  of  tlic  iiiiloail.d  hook  is  Umt  niousured 
Willi  tlio  utmost  possible  in'curacy.  Tlicn,  Ki-aduaily  increas- 
ing loads  are  applied  to,  and  removed  from,  the  hook.  Ho- 
tween  caeh  of  these  successive  londinjis  the  dimension  m  is 
measured.  Finally,  a  limit  is  reached  at  \vlii<h  it  is  found 
that  the  measurement  taken  does  not  coincide  willi  that  of 
the  unloaded  hook,  that  is,  that  the  point  of  the  hook  has 
mil    sprun.u;    back    to    its   original   position   after    the   removal 


VAltI.E 

I.     niMENSIONU  Of  THIRTY-TOM 

OAST 

3TBHL  C3AN:i  HOOKH 

Working  stress  -=  10,000  pounds  per  square  inch 
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of  the  load,  and  licnco  that  permanent  set  has  occurred,  the 
last  load  applied  having  exceeded  the  elastic  limit  of  the 
metal  at  the  point  of  maximum  stress  in  the  dangerous  sec- 
tion. In  the  investigations  noted  above,  there  was  found 
a  marked  agreement  between  the  elastic  limits  of  the  hooks 
tested,  as  shown  by  actual  loads  in  the  testing  machine  and 
as  computed  from  the  Pearson-Andrews  formula.  Prof. 
Rautenstrauch  gives  the  results  presented  in  Table  IV  for 
hooks  received  from  a  number  of  manufacturers. 

This  table  shows,  in  most  cases,  a  practical  agreement  be- 
tween this  theoretical  elastic  limit  and  that  given  by  test. 
For  the  larger  hooks,  with  one  exception,  it  indicates 
also  that,  for  their  rated  capacity,  the  factor  of  safety 
is  absent— a  result  which  is  due  unquestionably  to  the  use  of 
a  formula  for  the  stress  in  a  straight  bar  as  the  fundamental 
basis  of  their  design.  These  tests  and  those  of  Prof.  Good- 
man were  made  about  four  years  ago,  and  progressive  makers 
have  doubtless  considered  them  in  their  designs.  It  appears, 
then,  that  the  Pearson-Andrews  analysis,  the  application 
of  the  theory  of  the  stresses  in  a  straight  bar  to  those  in  a 

TABLE  III.     DIMENSIONS  OF  THIRTY-TON  HAMMERED  STEEL 
CRANE  HOOKS 


Working  stress  =  15.000  pounds  per  square  inch 
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curved  bar,  like  a  crane  hook,  will  give  inaccurate  results,  the 
magnitude  of  the  error  increasing  with  the  curvature  of  the 
bar.  This  error  seems  to  be  due  mainly  to  the  assumption  of 
a  uniform  distribution  of  the  stress  due  to  tension,  while,  on 
the  contrary,  the  theory  shows  that  the  intensity  of  this  stress 
is  relatively  great  at  the  inner  side  of  the  section  and  de- 
creases rapidly  toward  the  outer,  being  analogous  in  this  re- 
spect, as  Prof.  Goodman  has  pointed  out,  to  the  stresses  in  a 
thick  cylinder  subjected  to  internal  fluid  pressure.  This  in- 
crease in  the  tension  at  the  point  of  maximum  stress  would 
account  largely  for  the  reduction  in  the  assumed  factors  of 
safety  of  the  old  method.  While  this  theory  has  been 
criticised  somewhat  adversely  by  a  few  authorities,  the  re- 
sults of  the  tests  cited  above  make  it  advisable  to  test  the 
dangerous  section  of  the  proposed  hook  by  the  Pearson- 
Andrews  formula: 

I        r       1  1       I 

W    I       2/, p^ 

^  L       \^     R.  f  A  1 
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St  =  — 
A 


Uefcrrlng  to  Fig.  2,  the  notation  in  tlu-  preceding  formula 
is  as  follows: 

til  —  tensile  stress,  in  pounds  per  S(iuarc  Inch,  at  point 
of  maximum   strain   in   llic  cross-section; 

IV    -  load  on  hook  in  pounds; 

.•l;-arca  of  cross-section  in  s(|uare  inches; 

2/„  =  distance  from  load  line  to  center  of  gravity  of 
cross-section ; 

A' =  radius  of  gyration  of  cross-section; 

It,  =  radius  of  curvature  at  center  of  gravity  of  cross- 
section.     Usually   in   hooks,   li,  ^  i/„. 

)/,  =  distance  from  center  of  gravity  of  cross-section  to 
point  of  maximum  tensile  stress; 

F..  =  a  function  whose  value,  for  the  usual  hook  sections. 

Prof.   Goodman  gives  as  ; 

1.2  H,^ 
i''i  =  a   function   whose   value   Prof.    Goodman   gives   sim- 
ilarly as  1  +  1.1  /-',,. 
This   formula  is  more  tedious  than   difficult  in    its  appli- 
cation.    For   example,   take   the   hammered-stccl    hook    for   a 
trunnion    5'^    inches    in    diameter,    whose    dimensions    are 
given    in    Table    III.      For    this    hook,    r  =  3%    inches,    d  = 
7  7/16  inches,  6  =  4  15/16  inches,  and  c  =  l%  inch.    For  sim- 
plicity,  neglect  the   curvature  of   the   inner  and   outer   sides 
of  the  section  of  the  hook,  although  in  designing,  this  curva- 
ture should  be  carefully  considered.     Neglecting  it,  we  have: 
A  =  dCb  +  c)  -^  2  =  24.4  square  inches. 
A  =  60,000  H-  24.4  =  2459 
y,  =  d(&  +  2c)  -f-  3(6  +  c)  =  3.1    inches. 
2/o  =  2/i  +  ^  =  6.85  inches 

d'    "     (6^  +  46c-f  c'^) 

—  X =  2.04 

18  (6-1-c)^ 

Taking  7^,  =  2/„: 


IV 


R  = 


F,=  (Ry,)  -^  1.27jo'' =  0.11 
Fi  =  1  -f  I.IF,  =  1.121 
7/„  -H  R^F,  =  7/o  ^  1/oF,  =  1  -^  i^,  =  9.1 
1  —  y,  ~  R,  =  1  —  y,  ~  yo  =  0.54 
(0.54)=  =  0.0461 


1    0.0461  =0.46=  (0.54)5 
Substituting  the  required  values  in  the  formula,  we  have 


St  =  2459-^    9.1 


1121  I 

LO.46  J 


+  1 


=  25,955  pounds  per  square  inch. 
The    Pearson-Andrews    formula 
tensile     stress    which     is     73 


thus    gives     a 
per     cent    greater 


maximum 
than     the 


TABLE  IV.     TESTS  OF  CRANE  HOOKS— LOADS  AT  ELASTIC 
LIMIT  IN  POUNDS 


Rated 

Capacity  by 

Capacity  by 

Capacity, 

Material 

Test, 

Pearson-Andrews 

Tons 

Pounds 

Formula,  Pounds 

30 

Cast  steel 

56,000 

55,080 

20 

Cast  steel 

30,000 

29,925 

15 

Cast  steel 

48,000 

50,7.50 

15 

Wrought  iron 

16,000 

15,000 

10 

Cast  steel 

18,000 

16,500 

10 

Wrought  iron 

16,000 

15.000 

5 

Cast  steel 

18,000 

18.950 

5 

Wrought  iron 

14,000 

14,100 

3 

Cast  steel 

8500 

8600 

o 

Cast  steel 

4700 

4400 
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working  stress  used  in  designing  this  hook.  This  maximum 
stress  is,  however,  for  the  designed  load,  well  within  the 
elastic  limit  of  the  metal,  which  should  be  at  least  50,000 
pounds.  With  a  suitable  factor  of  safety,  the  formulas  used 
in  this  case  for  the  tabulated  dimensions  of  hooks  will  give 
sufficient  strength. 

Gas  flames  are  used  to  burn  the  fuzz  from  the  thread  or 
yarn  used  in  knitting  stockings.  The  yarn  is  passed  through 
the  flame  at  the  rate  of  300  feet  a  minute.  The  singeing  pro- 
cess makes  the  yarn  soft  and  silky,  giving  the  stockings  a 
smoother  and  more  highly  finished  appearance  than  would  be 
possible  without  it. 


NEW  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESrrVQ    Ax,r^ 

IN    AMERICAN    METAL- WORKINoTACHmEHV  Zl  ^0^'""""' 


DETRIOK   &   HARVEY  PLANER 


111."  accompanying  illustrations  show  a  large  open-side 
planer  built  by  the  Detrick  &  Harvey  Machine  Co.,  Balti- 
more, Md.  Ucference  to  these  illustrations  will  show  that 
the  inachine  is  equipped  with  an  auxiliary  housing  by  means 
ot  which  It  may  be  converted  into  a  planer  of  the  usual  form 
Fig  1  shows  the  machine  equipped  as  an  open-side  planer' 
and  in  Fig.  2.  the  au.xiliary  housing  is  shown  set  up  in  place' 
this  Illustration  .showing  the  machine  operating  as  a  standard 
planer.  A  good  idea  of  the  arrangement  of  the  drive  will  be 
obtained  by  referring  to  the  side  view  of  the  machine  shown 
n  i-.g.  3.  Ihe  capacity  is  for  work  up  to  96  inches  high  by 
132   inches    wide   between    the   housings,   and    work    up    to    •>4 


-l"  dbrwhth'.'  r"^-.    '""  '^^  '"«  "^'^  longltudinaT'vc;;.: 
w.vs      the  .     •.  '"'  ^""  '*">«">  °'  ^he  bed  under  the 

tprs  nf  H,»  ^'  ,  ^eciion.     The  dlstancf!  between  cen- 

IS  secured.     The  tab  e  is  of  the  box  tvno     tk„  - 

;s  carefully  machined  and   the^ridera^e  nttL^^rThra^: 
n.   such  a  manner  that  the  table  is  always   maintained   per- 


c.    .    Harvey    Convertible    Planer,    with    Auxiliary    Ho.sin.   removed   for    U„   a,   an    Opo„...de    Plane 


feet  in  length  can  be  handled.  When  the  auxiliary  housing 
at  the  left-hand  side  of  the  machine  is  removed,  the  cross- 
rail  IS  run  back  in  its  housing  and  the  machine  operated  as 
a  standard  open-side  planer.  Operated  under  these  con- 
Jitions,  the  capacity  is  for  work  9C  inches  high  bv  96  inches 
kvide,  and  up  to  24  feet  in  length. 

The  table  is  direct  connected  to  the  motor  without  the  use 
)f  belting.  The  motor  is  of  the  reversing  planer  type  and 
•quipped  with  a  contactor  panel  and  master  switch,  two  field 
■heostats,  the  necessary  grid  resistance  and  a  pendant  switch 
ind  circuit  breaker.  The  cutting  and  return  speeds  may  be 
ndependently  adjusted.  A  220-volt  direct-current  motor  is 
ised  for  raising  and  lowering  the  cross-rail.  This  motor  is 
quipped  with  a  reversing  controller,  a  panel  with  a  double 
lirow  switch  and  a  contactor  connected  to  the  controller,  so 
liat  the  controller  handle  may  be  turned  to  the  "off  position" 
efore  the  motor  can  be  started  after  the  failure  of  the 
oltage. 


fectly  level.  T-slots  and  cored  openings  are  provided  for 
holding  the  work.  The  table  is  so  constructed  that  chips  are 
prevented  from  dropping  into  the  openings  in  the  bed  The 
table  is  driven  by  two  forged  steel  driving  racks  each  of 
which  has  a  face  width  of  9  inches.  The  reversing  stops 
can  be  quickly  adjusted  to  give  any  desired  travel  up  to  "4 
feet. 

The  main  housing  is  of  rectangular  box  section  and  pro- 
vided with  suitable  connections  for  attaching  the  cross-rail 
housing  and  its  braces.  The  auxiliary  housing  which  carries 
the  outer  end  of  the  cross-rail  is  of  curved  box  section  It 
IS  possible  to  slide  this  auxiliary  housing  to  and  from  the 
planer  bed  through  a  distance  of  36  Inches,  this  adjustment 
being  made  by  hand.  When  the  cross-rail  and  ties  to  the 
main  housing  are  run  clear.  It  is  possible  to  remove  the 
auxiliary  housing  without  difficulty,  in  order  to  enable  the 
machine  to  carry  work  of  more  than  132  Inches  In  width 
The  cross-rail  housing  Is  attached   to  the  main   housing  by 
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FiS.    2.     Machine    with   Auxiliary   Housing    in    Place,    converting   it  into  the   Equivalent  of  a   Standard   Plane 


Fig.    S.     Side  View  of  Convertible   Planer   shown   in   Figs.    1   and  2   illustrating  Arrangement  of  Drive 
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one  vertical  leg.  This  housing  carries  the  cross-rail  on  its 
upper  or  horizontal  leg.  The  vertical  leg  has  a  bearing  of 
12^2  feet  on  the  main  housing,  to  which  it  is  bolted.  This 
vertical  leg  is  faced  to  carry  one  of  the  side  heads.  The 
cross-rail  is  braced  at  the  rear  by  a  triangular  casting  ex- 
tending back  to  the  inner  face  of  the  main  housing. 

The  cross-rail  has  a  sliding  fit  in  the  housing  to  which  it 
can  be  securely  clamped  in  any  desired  position.  It  has  a 
face  width  of  24%  inches  and  carries  two  tool  heads.  The 
cross-rail  can  be  run  back  through  its  housing  by  hand  to 
clear  the  outer  housing,  when  it  is  desired  to  operate  the 
planer  as  an  open-side  machine.  Four  tool  heads  may  be 
used,  two  of  which  are  mounted  on  the  cross-rail  and  one  on 
each  of  the  vertical  housings.  The  heads  on  the  cross-rail 
are  equipped  with  independent  automatic  feed  in  all  direc- 
tions. The  heads  weigh  about  1800  pounds  each.  The  side 
heads  have  a  vertical  feed  by  hand  or  power  of  96  inches 
with  a  horizontal  adjustment  of  22  inches.  These  heads  are 
counterbalanced.  The  four  heads  are  so  arranged  that  they 
can  be  used  simultaneously  on  work  of  any  width  which 
comes  within  the  capacity  of  the  machine. 

The  reversing  motor  is  coupled  to  a  shaft  that  is  geared  to 
two  driving  shafts.  Each  driving  shaft  is  provided  with  a 
phosphor-bronze  spiral  pinion  21  inches  long  that  engages  a 
forged  steel  rack  which  is  rigidly  secured  to  the  under  side 
of  the  table.  The  steel  bevel  gears  have  a  face  width  of  8 
inches,  and  the  face  of  the  steel  spur  gears  is  6  inches.  The 
cutting  speed  is  from  20  to  30  feet  per  minute  and  the 
maximum  return  speed,  60  feet  per  minute.  The  cross-rail 
is  raised  and  lowered  by  screws  geared  to  the  smaller  motor 
provided  for  this  purpose.  This  motor  also  furnishes  the 
power  for  the  tool-head  feeds  through  a  positive  friction  de- 
vice which  only  consumes  power  when  feeding.  The  traverse 
of  the  cross-rail  is  obtained  by  screws  driven  by  hand.  The 
table,  cross-rail  and  tool  heads  are  equipped  with  suitable 
stops  to  prevent  over-running.  All  of  the  gearing  used  in 
the  machine  is  of  steel  or  bronze  and  the  control  apparatus  is 
located  within  easy  reach  of  the  operator. 

This  planer  was  subjected  to  careful  tests  in  the  manu- 
facturer's shops  before  being  shipped.  A  box-shaped  steel 
casting  about  3  feet  square  and  12  feet  long  was  planed  on 
three  sides  simultaneously.  The  four  tools  took  the  maximum 
cut  with  the  maximum  feed  that  is  obtainable  with  modern 
high-speed  steel.  A  finishing  cut  was  then  taken  on  the 
three  sides  and  when  calipered,  the  finished  width  of  the 
casting  did  not  vary  more  than  0.001  inch.  The  test  piece 
was  then  turned  over  and  finished  on  what  had  formerly 
been  the  under  side.  After  completing  this  operation,  the 
piece  was  again  calipered,  and  it  was  found  that  the  finished 
height  did  not  vary  more  than  0.001  inch.  These  operations 
were  conducted  with  the  auxiliary  housing  in  place,  and  after 
they  were  completed,  this  housing  was  removed  and  the  same 
test  conducted  with  the  machine  operated  as  an  open-side 
planer.     The  results  obtained  were  equally  satisfactory. 


"AMERICAN"   HEAVY  SERVICE  SHAPER 

The  working  efficiency  of  any  shapor  depends  primarily 
upon  its  ability  to  perform  all  classes  of  work  at  the  highest 
speeds  and  coarsest  feeds  practicable,  and  at  the  same  time  to 
produce  a  finished  product  of  dependable  accuracy.  To  ob- 
tain these  results  a  shaper  must  combine  ample  power, 
rigidity  and  a  suitable  range  of  cutting  speeds  and  feeds, 
with  a  high  standard  of  workmanship.  Therefore,  the  rela- 
tive or  comparative  value  of  a  machine  of  this  type  must  be 
determined  by  a  careful  consideration  of  these  features,  both 
individually  and  collectively,  the  ultimate  decision  being 
given  in  favor  of  the  machine  in  which  these  points  are  de- 
veloped to  the  highest  degree.  When  designing  the  new 
"American"  heavy  service  shaper,  these  conditions  were  borne 
constantly  in  mind  by  the  American  Tool  Works  Co.,  Cin- 
cinnati Ohio,  with  the  consequent  result  that  the  objection- 
able features  of  former  designs  have  been  superseded  by  new 
features  of  proven  efficiency.  The  workmanship  is  of  the 
same  high  standard  that  has  characterized  this  company's 
products  in  the  past,  a  complete  system  of  jigs  and  templets 


being  used,  which  insures  accuracy  of  the  hlgheKt  standard, 
as  well  as  the  absolute  Interchangeablllty  of  parts.  The  limit 
of  error  allowed  is  only  0.001  inch  up  to  the  full  capacity  of 
the  machine. 

Power 

One  of  the  first  points  considered  when  laying  out  this 
new  shaper  was  that  of  power  Input.  The  approximate  power 
a  shaper  of  this  size  would  require  for  performing  the  heaviest 
classes  of  work  was  determined,  and  then  BufUcient  extra 
power  was  added  to  provide  a  safe  working  margin.  Conse- 
quently, this  machine  is  provided  with  greater  power  than 
will  ever  be  required  for  the  average  heavy  work,  and  when 
doing  such  work  it  will  not  be  constantly  working  up  to  the 
limit  of  its  capacity.  Before  deciding  on  the  stroke  range, 
a  very  thorough  investigation  was  made  to  determine  the 
proper  cutting  speeds  for  metals  of  various  kinds  and  lengths. 
As  a  result  of  this  investigation,  a  range  of  eight  strokes  from 
6.5  to  90  feet  per  minute  was  provided,  this  range  bdiiK  in 
geometrical  progression  and  calculated  to  give  the  best  re- 
sults on  all  classes  of  work.  It  will  be  interesting  to  note 
here  that  while  a  wider  range  could  easily  have  been  fur- 
nished, it  was  found  that  a  slower  speed  than  6.5  feet  per 
minute  is  entirely  unnecessary  and  a  faster  one  than  90  feet 
per  minute  impracticable,  on  account  of  the  excessive  vibra- 
tion caused  by  the  rapid  stroke  and  the  undue  wear  on  the 
machine.  Therefore,  by  confining  this  range  to  productive 
limits  a  closer  speed  increment  is  obtained,  which.  In  turn, 
gives  the  machine  a  higher  working  efficiency.  The  length 
of  stroke  may  be  easily  changed  at  will  without  stopping  the 
machine,  the  device  for  positioning  the  stroke  being  located 
on  the  ram  near  the  head;  and  it  may  be  operated  while  the 
machine  is  running.  A  pointer  on  the  ram  traveling  along 
an  index  shows  the  length  of  stroke  as  set. 
The  Ram  and  Rocker  Arm 

The  ram  and  rocker  arm  are  of  an  improved  design,  which 
provides  a  very  rigid  and  efficient  construction.  The  rocker 
arm  is  rigidly  connected  to  a  pivot  shaft  at  the  bottom  of  the 
column,  which  supports  all  the  weight  of  the  arm  and  other 
parts,  thus  relieving  the  ram  from  any  dead  weight  and 
eliminating  undue  vibration.  The  connection  between  the 
rocker  arm  and  ram  is  by  means  of  a  double  link  which  is 
arranged  so  as  to  pull  down  on  the  ram  during  the  cutting 
stroke,  thus  tending  to  neutralize  the  upward  thrust  of  the 
tool.  The  rocker  arm  is  made  in  a  complete  U-section  for 
its  entire  length  and  is  further  strengthened  by  heavy  trans- 
verse and  cross  ribbing.  The  ram  is  very  heavy  and  Is  de- 
signed for  uniform  rigidity  throughout  its  entire  length  of 
stroke.  It  is  thoroughly  braced  by  internal  ribs,  and  has 
long  wide  bearings  on  the  column  with  a  continuous  taper 
gib  having  end  screw  adjustment  for  taking  up  the  wear. 

One  of  the  most  vital  features  of  this  shaper.  and  one 
which  is  absolutely  essential  to  the  life  and  accuracy  of  the 
machine,  is  the  use  of  full  length  taper  gibs  for  taking  up  the 
wear.  These  gibs  are  arranged  for  end  screw  adjustment, 
by  means  of  which  a  perfect  full  length  bearing  can  be  con- 
stantly maintained  and  the  rate  of  wear  kept  down  to  a 
minimum.  The  importance  of  this  feature  cannot  be  over- 
estimated, for  the  rate  of  depreciation  of  a  machine  tool  Is 
directly  proportionate  to  the  rate  of  wear  in  its  bearings.  The 
full  length  taper  gib  undoubtedly  affords  a  more  efficient  and 
convenient  method  of  taking  up  wear  than  Is  provided  with 
flat  gibs,  which  require  the  use  of  a.  series  of  set-screws  for 
adjustment.  Full  length  metal-to-metal  contact  is  impossible 
with  the  latter  type  of  gib.  Moreover,  it  is  also  very  difficult 
to  make  the  necessary  adjustment.  With  this  full  length 
taper  gib  construction,  the  original  degree  of  accuracy  can 
be  retained  throughout  the  life  of  the  machine,  and  a  full 
length  metal-to-metal  contact  is  assured  at  all  times. 
The  Cross  Feed 

The  cross  feed  is  both  automatic  and  variable,  providing  a 
nicely  graded  range  of  thirty-two  graduated  feeds  from  0.006 
to  0.200  Inch  per  stroke  of  the  ram.  Feeds  can  be  changed 
and  accurately  set  while  the  machine  is  running,  by  means 
of  a  conveniently  located  knurled  knob.  The  feed  Is  thrown 
in  or  out,  and  also  reversed  through  a  knob  on  the  feed 
plunger.     The  reversal  of  the  feed  at  the  opposite  end  of  the 
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ram  stroke  is  ac'coiupUslied  by  a  pluiiKor  In  the  fuco  of  tho 
swinging  goar  on  tho  bonnot.  'I'his  plunger  ongngos  either 
one  of  two  holes  In  opposite  siii(>s  of  tlie  gear.  Wlicther  tlic 
feed  takes  plaee  at  the  beginning  or  end  of  tlic  stroke  de- 
pends upon  which  hole  is  engaged  by  the  plunger.  Ail  i)arts 
of  the  feed  ineclianisni  are  compact  and  present  a  neat  and 
symmetrical  appearance;  and  all  of  the  gears  in  this 
mechanism  are  securely  covered.  An  automatic  safety  de- 
vice is  provided,  the  connection  between  tiie  feed  mechanism 
and  cross-feed  screw  being  made  by  means  of  a  fiber  adjust- 
able friction.  This  forms  a  "fool  proof"  feature  which  will 
protect  the  feed  works  from  damage  should  the  tool  acci- 
dentally be  fed  into  tlie  cut,  or  the  apron  bo  fed  into  eitlior 
end  of  the  eross-rail.     'J'his   libiM'   friction  can  be  adjusted   to 


Fig.    1.     Front    View    of    American    Heavy    Service    Shaper 

pull  the  heaviest  cut  without  slippage  and  it  is  not  affected 
by  atmospheric  conditions,  temperature,  or  the  action  of  oil. 
In  order  that  the  unusual  power  of  this  shaper  may  be 
utilized  to  advantage,  every  part  of  the  machine  has  been 
designed  to  afford  the  greatest  rigidity  and  to  easily  with- 
stand the  severe  stresses  that  the  use  of  this  high  power 
would  impose  upon  the  various  parts.  The  column  is  unusu- 
ally deep  and  wide,  tapering  slightly  toward  the  top  and 
giving  the  machine  a  neat,  graceful  and  substantial  appear- 
ance. It  is  strongly  braced  internally,  the  braces  being  so 
disposed  as  to  meet  the  heaviest  strains.  The  column  is 
further  reinforced  outside  on  the  line  of  strain,  by  a  wide, 
deep  rib  cast  integral  with  the  wall.  The  top  of  the  column 
projects  at  the  front  and  rear-  and  provides  an  exceptionally 
long  bearing  for  the  ram.  The  base  is  of  large  proportions, 
very  deep  and  strongly  ribbed,  affording  an  excellent  founda- 
tion for  the  machine.  It  is  of  the  extension  type,  with  a  pad 
at  the  end  to  receive  the  table  support.  It  is  of  pan  con- 
struction both  inside  and  out  to  catch  oil  drippings,  thus 
protecting  the  floor  and  foundation.  Means  are  provided  for 
draining  off  the  oil  collected  on  the  inside. 

The  Table 
The  table  is  made  in  a  complete  box  section,  and  is  there- 
fore not  liable  to  spring  or  deflect  when  heavy  work  is  bolted 
on  its  side.  The  T-slots  are  all  planed  from  the  solid;  and 
the  side  slots  are  set  in  the  horizontal  plane,  thus  obviating 
the  possibility  of  the  work  bolted  to  the  side  dropping  flown 
on  the  base  when  the  clamping  bolts  are  loosened.  The  top  of 
the  table  extends  over  and  bears  upon  the  top  of  the  apron, 
thus  increasing  its  rigidity  and  preventing  dirt  from  working 
down  between  the  table  and  saddle.  This  construction  also 
removes  the  strain  from  the  clamping  bolts  and,  at  the  same 
time,  adds  a  considerable  amount  of  working  surface  to  the 
table.  In  order  to  further  safeguard  the  bearings  of  the  rail 
and  column,  a  dirt  guard  of  pan  construction  is  fastened  to 
the  rail,  which  catches  chips  and  dirt  that  might  otherwise 
work  into  the  bearings.  Felt  wipers  are  provided  on  both 
ends  of  the  saddle  which  remove  the  dirt  and  chips  from  the 


top  of  tho  rail,  and  at  the  same  time  lubricate  the  surface. 
This  table  is  firmly  fitted  to  the  apron  by  means  of  five 
bolts,  three  at  tho  top  and  two  at  the  bottom.  The  rigidity 
of  this  connection  is  further  materially  increased  by  two 
dowel  pins  extending  through  the  top  of  the  table  into  the 
saddle.  These  pins  permanently  locate  the  table  in  its  proper 
position  on  the  saddle,  and  also  greatly  increase  its  rigidity 
by  preventing  vibration  under  a  cut. 

The  cross  rail  is  of  box  form,  very  lieavy  and  strongly 
ribbed,  and  of  exceptional  length,  which  gives  the  table  a 
long  horizontal  range  of  travel.  Three  extra  wide  bearings 
for  the  apron  are  provided,  which  insure  rigidity  at  that 
point.  The  rail  is  bolted  to  tlie  column  by  clamps  and  bolts 
of  improved  design,  which  prevent  its  dropping  away  when 
the  binder  bolts  are  loosened.  A  stationary  elevating  screw 
of  large  diameter  is  provided,  a  ball  thrust  bearing  being 
used  on  the  elevating  nut  to  facilitate  the  elevation  of  the 
rail.  This  screw  enables  the  machine  to  be  set  on  a  concrete 
or  other  floor  without  requiring  a  hole  to  be  bored  through 
to  accommodate  the  travel  of  the  screw. 

The  head  is  operative  at  any  angle  within  an  arc  of  100  de- 
grees and  has  a  convenient  and  efficient  locking  device.  The 
down  slide  is  fitted  with  a  continuous  taper  gib  having  an 
end  screw  adjustment  for  taking  up  wear.  The  down 
feed  is  of  unusual  length,  the  feed-screw  having  an  adjust- 
able graduated  collar,  reading  in  0.001  inch.  A  large  tool- 
post  is  supplied  for  using  holders  with  inserted  bits  and  has 
a  tool-steel  toolpost  screw  and  tool-steel  serrated  back 
plate.  The  table  support  furnished  with  this  shaper  repre- 
sents quite  a  radical  departure  from  established  practice.  It 
consists  of  a  notched  bar  supplied  with  an  adjustable  nut  at 
the  bottom,  and  is  operative  throughout  the  full  traverse  of 
the  rail.  The  notches  are  spaced  one  inch  part  and  are  en- 
gaged by  a  spring  plunger  after  the  rail  has  been  properly  ad- 
justed, any  further  adjustment  necessary  being  accomplished 
through  the  nut  at  the  bottom  of  the  notched  bar  which  bears 
on  the  planed  surface  of  the  base.  This  support  is  rigid  and 
positive  and  provides  the  further  advantage  of  relieving  the 


Fig.    2.     Opposite    Side    of    Machine    shou-n    in    Fig.    1 

rail  of  the  weight  of  the  table  and  work,  thus  insuring  a  high 
degree  of  accuracy  in  the  work  produced  and  less  wear  on  the 
bearings. 

Keyseatlng-  Capacity 
The  rocker  arm  is  made  with  a  double  section  at  the  top, 
which  in  connection  with  the  large  opening  through  the 
column  permits  a  shaft  four  inches  in  diameter  to  be  passed 
under  the  ram  for  keyseatlng.  Larger  shafts  may  be  key- 
seated  by  setting  over  the  table  to  allow  the  shaft  to  pass 
outside  of  the  column,  using  the  head  set  on  an  angle.  The 
vise  is  of  a  heavy  pattern  and  the  jaws  are  deep  and  wide. 
They  are  faced  with  steel  and  provide  an  unusually  large 
opening.  The  vise  is  clamped  by  four  bolts  to  the  swivel 
base,  which  is  graduated  in  degrees,  the  latter  being  excep- 
tionally large,   covering  nearly  the  entire  area  of  the   table 
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top  to  which  it  is  claiiipcd  by  four  liolts.  Tlie  vise  screw  has 
a  bearing  at  both  ends  and  is  always  in  tension  when  holding 
the  work. 

Method  of  Lubrication 

Special  attention  has  been  paid  to  the  thorough  lubrica- 
tion of  all  working  parts,  thereby  insuring  long  life  and  satis- 
factory service  from  the  machine.  The  ram  slides  are  oiled 
by  means  of  a  gravity  system,  oil  reservoirs  being  provided 
in  the  ram  and  clamps  from  which  felt  wipers  take  their 
supply  of  oil  and  distribute  it  through  grooves  to  the  extreme 
ends  of  the  slides,  thus  doing  away  with  a  multiplicity  of  oil 
holes.  The  felt  wipers  also  effectually  strain  the  lubricant, 
thus  insuring  clean  oil  at  all  times.  The  ram  slides  are 
provided  with  felt  wipers  at  the  front  of  the  column,  assist- 
ing in  perfect  lubrication  and  also  preventing  oil  from  drip- 
ping down  over  the  front  of  the  machine.  A  large  quantity  of 
oil  Is  stored  in  a  pocket  cast  integral  with  the  rocker  arm, 
which,  with  suitable  means  for  distribution,  insures  thor- 
ough lubrication  of  the  crank-pin  and  sliding  block  in  the 
rocker  arm.  A  felt  strip  inserted  in  the  crank-pin  journal 
insures  constant  lubrication. 

The  material  used  throughout  is  said  to  be  of  the  best  ob- 
tainable for  the  purpose  used.  All  gears  are  cut  from  the 
solid  with  special  cutters,  each  gear  being  cut  with  a  separate 
cutter  especially  adapted  to  the  number  of  teeth  in  the  gear. 
This  method  insures  a  quiet  running  machine  with  a 
minimum  of  wear  on  the  Mrars.     The  pinions  are  all  made  of 


that  should  certainly  appeal  to  the  operator  is  the  fact  that 
there  is  not  a  loose  running  part  in  the  whole  speed  box. 
Every  gear  is  tight  on  Its  shaft;  consequently,  the  oiling 
troubles  common  to  practically  all  other  mechanlBms  of  thlii 
kind  are  absolutely  eliminated.  All  shafts  are  of  crucible 
steel;  they  are  of  large  diameter  and  given  a  large  center 
bearing  which  materially  increases  their  rigidity  and  reduces 
the  overhang  of  the  gears.  All  shaft  bearings  are  phosphor- 
bronze  bushed  and  are  oiled  by  means  of  an  efficient  gravity 
oiling  system.  A  recessed  bushing  Is  used  which  forma  a  re- 
tainer for  the  oil,  which.  In  turn,  Is  fed  to  the  bearing  by 
means  of  a  strip  of  felt  placed  in  a  slot  cut  lengthwise  In  the 
bushing.  This  felt  not  only  filters  the  lubricant,  but  regulates 
its  flow  and  prevents  it  from  running  out  and  being  wasted. 
A  return  oil  groove  cut  in  the  bushing  also  tends  to  keep  the 
oil  circulating  to  and  fro  in  the  bearing,  thus  preventing  its 
escape.  To  further  insure  the  efficiency  of  this  mechanism,  It 
has  been  designed  so  as  to  be  oil-tight  in  order  to  permit  the 
transmission  to  run  in  oil.  Thus  a  very  <iuiet  and  long 
lived  drive  is  provided. 

A  long  friction  lever,  extending  well  to  the  front  of  the 
machine  for  operating  convenience,  controls  a  large  dianuter 
friction  incorporated  in  the  driving  pulley,  by  means  of 
which  the  machine  can  be  started  or  stopped  instantly.  Act- 
ing in  unison  with  the  friction  clutch  is  a  friction  brake  lo- 
cated on  the  opposite  side  of  the  box,  which  stops  the  ram 
instantly  when  the  friction  clutch  is  thrown  out.  The  counter- 
shaft has  tight  and  loose  pulleys  14  inches  in  diameter  by  3% 
inches  face  width  for  cone  drive,  and  14  inches  in  diameter 
by  5  inches  face  width  for  speed  box  drive.  The  regular 
equipment  includes  a  vise,  countershaft,  all  the  necessary 
wrenches  and  an  automatic  safety  stop.  This  shaper  can  be 
equipped  with  power  down  feed,  a  circular  attachment,  a 
mold  maker's  vise  and  table,  a  tilting  top  for  the  box  table, 
a  universal  table  with  a  tilting  side,  a  four-speed  gear  box 
and  electric  motor  drive  when  so  desired. 


Fig.   3.     Gear-box  tTnit  for  Machine   with  Single   Pulley  Drive 

bar  steel  and  the  bevel  pinions  are  planed  from  the  solid 
steel.  All  shafts  are  made  of  crucible  steel  and  accurately 
ground,  and  all  running  bearings  are  bushed,  thus  providing 
for  easy  renewal  in  case  of  wear.  The  bearings  for  the  driv- 
ing pulley  and  bull  wheel  are  very  massive  and  are  cast 
integral  with  the  column.  The  cone  pulley  is  supported  by 
a  large  steel  sleeve  which  eliminates  all  belt  pull  from  the 
driving  shaft.  This  sleeve  is  provided  with  an  efficient  auto- 
matic oiling  arrangement  which  supplies  a  continuous  flow 
of  oil  through  the  journals.  The  steel  bushing  is  very  long, 
extending  well  into  the  pulley  and  eliminating  the  necessity 
of  an   outboard  bearing. 

The  Speed  Box 

The    speed    box    was    designed    especially    for    use    on    the 
"American"  lieavy  service  shaper.     As  shown  in  Fig.  3,  it  is 
a  complete  unit  which  is  absolutely  and  quickly  interchange- 
able  with   the   cone   pulley    drive   unit;    consquently,    a   cone 
pulley  driven  shaper  can  be  readily   converted   to  speed  box 
drive   without   any   complications    whatever,   and    vice   versa. 
This  unit  is  located  in  its  proper  position  on  the  column  by 
means  of  dowel  pins  and   is  held   firmly 
in  place  by   ten   large   bolts.     The   speed 
box  drive  provides  four  changes  of  speed, 
which,     combined     with     the     back-gear 
drive,  produces  a  total  of  eight  different 
cutting  speeds   for   the   ram.     The  speed 
changes    in    the    box    are    accomplished 
while  the  machine  is  running,  by  means 
of  seven  heat-treated  steel  gears,  the  teeth 
of  which   are   machine-rounded   to   facili- 
tate  meshing,   and    two   operating   levers 
which   are   located   so    that    the   operator 
can  handle  them  without  effort. 

One  of  the  features  of  this  mechanism 


FOSDIOK   HEAVY   RADIAL   DRILL 

In  the  August,  1913,  number  of  Maciii.m;uy,  the  three-foot 
heavy  radial  drill  made  by  the  Fosdick  Machine  Tool  Co., 
Cincinnati,  Ohio,  was  illustrated  and  described.  Since  that 
time,  this  company  has  added  to  its  line  a  5-foot  machine  of 
similar  design  which  is  illustrated  herewith.  To  provide  for 
handling  the  lubricant  for  heavy  drilling  and  tapping  opera- 
tions in  steel,  a  liberal  oil  channel  is  cast  around  the  base. 
This    channel    extends    completely    around    the    column    and 


Fosdick   5-foot  Heavy   Radial   Drill 
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drains  into  a  reservoir  of  ample  proportions.  This  construc- 
tion provides  for  the  full  ribbed  cross-section  at  u  point  im- 
nuHiiately  in  front  of  the  column  where  the  greatest  rigidity 
is  rciiuired;  and  it  also  allows  the  T-slots  to  extend  back 
beyond  the  front  of  the  column,  tlnis  makiiiK  the  lull  working 
surface  of  the  base  available. 

Another  feature  of  the  machine  is  the  table  which  is  also 
provided  with  oil  channels  draining  into  a  pocket  at  one 
corner.  This  arrangement  eliminates  the  necessity  of  em- 
ploying a  pump  and  piping.  The  column  is  of  the  double 
tubular  type  with  a  fixed  inner  column  extending  to  the  top. 
The  arm  is  of  pipe  and  beam  section  designed  in  such  a  way 
as  to  give  the  maximum  resistance  to  torsional  and  bending 
strains.  The  clamping  levers  are  located  at  the  front  where 
they  are  convenient  for  the  operator.  The  head  is  easily  run 
along  the  arm  by  means  of  a  compound  ball  bearing  spiral 
gear.  The  feed  box  is  placed  low  on  the  head,  giving  support 
to  both  sides  of  the  worm,  which  is  mounted  on  a  ball  thrust 
bearing  and  runs  in  oil.  All  feed  changes  are  made  with  a 
single  lever. 


DIAMOND   MOTOR-DRIVEN   SURFACE 
GRINDERS 

The  Diamond  Machine  Co.,  Providence,  R.  I.,  has  recently 
re-designed  its  line  of  automatic  surface  grinders.  The  con- 
struction of  the  machines  has  been  improved  in  many  ways, 
although  the  general  design  and  method  of  operation  remains 
essentially  the  same.     One  important  change  has  been  made, 


Fig.    1.     Diamond   Motor-driven    Surface    Grinding   Machine 

however,  i.  c,  the  application  of  electric  motor  drive  on  ma- 
chines of  this  type.  It  will  be  seen  from  the  illustrations 
that  the  motor  drive  eliminates  the  use  of  countershafts  and 
overhead  belting.  Either  direct-  or  alternating-current  motors 
can  be  used. 

Two  motors  are  employed  which  are  of  a  special  type  de- 
veloped for  the  Diamond  Machine  Co.  One  of  these  is  a 
2-horsepower  constant  speed  motor  running  at  1200  revolu- 
tions per  minute;  and  the  other,  a  i/^-horsepower,  high  re- 
sistance frame,  specially  wound  reversing  motor  which  runs 
at  600  revolutions  per  minute.  The  2-horsepower  motor 
drives  the  spindle  and  the  i^-horsepower  motor  is  for  the 
table.  Controllers  for  both  motors  are  mounted  at  the  front 
of  the  grinder.  The  spindle  drive  is  accomplished  by  belting 
from  a  drum  fastened  to  the  motor  shaft  direct  to  the  pulley 
on  the  driving  shaft  of  the  machine.  The  belt  is  kept  tight 
by  an  idler.  The  remainder  of  the  transmission  is  the  same 
as  on  belt-driven  machines,  power  being  transmitted  from  the 
driving  shaft  to  the  spindle  by  a  second  belt.  The  table  is 
driven  by  the  reversing  motor  through  a  cloth  pinion  which 


Fig.   2.     Opposite   Side   of   Machine   shown   in   Fig.    1 

transmits  power  through  an  idler  gear  and  bronze  pinion  to 
a  gear  on  the  feed  pulley  shaft. 

HARRINGTON  "UNDER"  MILLING 
MACHINE 

The  style  B  "under"  milling  machine  built  by  the  Harring- 
ton Machine  Co.,  Erie,  Pa.,  is  shown  in  the  accompanying  il- 
lustrations. This  machine  is  especially  designed  for  milling 
drop-forging  dies  and  for  other  classes  of  irregular  open 
work.  A  taper  cutter  is  used  to  give  the  die  the  desired 
clearance  in  all  directions,  and  as  the  cutter  is  on  the  bottom 
or  under  side  of  the  work,  the  term  "under  milling  machine" 
has  been  applied. 

The  table  is  provided  with  movable  chucking  jaws  which 
are  tongued  into  grooves  in  the  table.  They  may  be  removed 
and  clamps  used  for  securing  larger  work  than  comes  within 
the  capacity  of  the  chuck  jaws.  The  longitudinal  and  tra- 
verse travel  is  obtained  by  square  threaded  screws  fitting 
in  bronze  nuts.  Adjustment  for  wear  is  provided  so  that  lost 
motion  can  always  be  taken  up.  The  spindle  is  of  high- 
carbon  steel  with  the  seat  for  the  collet  hardened  and  ground. 
It  runs  in  three  bronze  bearings  which  are  made  adjustable 


Fig.    1.     Harrington    "Under"    Type    of    Milling    Machine 
for  Die  Work 
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Fig.    2.     Opposite    Side    of    Machine    shown    in    Fig.    1 

for  wear,  and  is  driven  by  bevel  gears  which  transmit  power 
from  a  three-step  cone  pulley.  The  gearing  is  completely 
encased  to  exclude  dirt  and  chips.  The  capacity  is  for  cutters 
1  3/16  to  1%  inch  in  size.  The  table  can  be  raised  to  use  the 
small  part  of  the  cutter  for  milling  sharp  corners.  The 
longitudinal  traverse  is  14  inches  and  the  transverse  traverse 
is  7  inches.  The  rotary  table  top  enables  angle  lines  to  be 
followed.  The  floor  space  occupied  is  42 14  by  44  ly^  inches, 
and  the  weight  of  the  machine  and  countershaft  1920  pounds. 


BARNES   DRILLING  AND   TAPPING 
MACHINE 

The  Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford,  111.,  is 
now  building  a  20-inch  all-geared  drilling  and  tapping  ma- 
chine which   is  provided   with   a   self-oiling  system.     The  all- 


geared  feature  provides  for  building  a  niadilne  of  heavy  con- 
struction, with  exceptionally  high  power  for  its  swing. 
This  combination  of  high  power  with  the  self-olUng  feature, 
makes  a  machine  of  unusually  high  efBclency.  Kvery  bear- 
ing, with  the  exception  of  the  spindle  sleeve,  Is  self-oiling  and 
there  are  eight  changes  of  geared  speed  and  eight  changes 
of  geared  feed,  all  of  which  are  under  instant  control  of  the 
operator  from  the  front  of  the  machine.  All  gears  are  fully 
enclosed,  thus  meeting  the  requirements  of  modern  safety 
laws.  The  capacity  of  the  machine  Is  for  high-speed  twist 
drills  from  i^  to  VA  Inch  and  these  drills  may  be  driven  to 
their  maximum  capacity. 

The  machine  is  equipped  with  back  gears  and  automatic 
stop  for  the  geared  feeds,  and  the  same  machine  Is  also  built 
without  back  gears.  Reversing  friction  clutch  gears  and  auto- 
matic reverse  may  also  be  provided  when  so  desired.  Both 
types  of  machines  can  be  equipped  with  motor  drive  and  for 
fast  high-speed  drilling  with  drills  less  than  1  inch  In  di- 
ameter, special  crown  gearing  is  provided  to  double  the 
spindle  speeds.  The  oil  for  the  self-oiling  system  Is  delivered 
by  a  geared  pump  which  draws  the  lubricant  from  the 
reservoir  of  the  machine  and  distributes  It  to  all  gears  and 


Fig.    1.     Barnes    20inch    All-geared    Drilling    and    Tapping    Machine 


Fig.   2,     Opposite  Side  of  Machine  shown   in  Fig.    1 

bearings,  including  the  crown  gears  and  gears  in  the  feed 
box.  This  self-oiling  system  is  used  by  the  Barnes  Drill  Co. 
under  license  from  the  Kearney  &  Trecker  Co.,  of  Milwaukee, 
Wis. 

It  will  be  seen  from  the  illustrations  that  the  frame  of  the 
drill  is  of  unusual  design  and  that  it  is  of  exceptionally 
massive  construction.  The  spindle  is  made  of  machinery 
steel,  double  splined  and  ground  to  size;  it  is  fitted  with  a 
special  ball  thrust  bearing.  The  spindle  Is  counterbalanced 
and  the  nose  is  extended  to  bring  the  drift  hole  below  the 
sleeve.  The  graduations  on  the  sleeve  are  in  inches  and  milli- 
meters. The  gears  for  the  speed  changes  are  located  on  the 
diagonal  shafts;  they  are  cut  from  special  chrome  nickel 
steel  bar  stock  and  tempered,  the  stock  used  for  this  pur- 
pose having  a  tensile  strength  of  270,000  pounds  per  square 
inch.  The  eight  changes  of  speed — four  of  which  are  ob- 
tained without  the  back-gears— may  be  easily  and  quickly 
obtained  without  requiring  the  drill  to  be  stopped.  These 
changes  are  made  by  simply  operating  the  proper  shifting 
lever,  which  is  within  easy  reach  of  the  operator  when  stand- 
ing at  the  front  of  the  machine.  The  back-gears  are  oper- 
ated by  a  small  lever  which  is  also  accessible  from  the  front 
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of  the  luai'liliic,  and  may  l)c  liislanll.v  ciiKiiKi'd  nr  disciiKiiKiMl 
whllo   the   iiKU'liIno   is   runiiiiiK- 

KltluT  (il  Ihc  I'iKht  chaiiKcs  of  goarod  feed  may  also  lio 
obtained  wliilc  tlio  splndio  is  runninR  idle  by  placinR  tlio 
Index  lever  In  the  proper  notch  on  the  seKininl.  Tlic  feeds 
are  indicated  In  plain  fiKures  so  that  there  .sliould  Ik-  no 
daiiKer  of  mistake.  A  safety  device  prevents  overloadinR  and 
reduc'cs  the  cluuu(>  of  breaking  the  drill.  'I'ho  star-wheel 
lever   wliiell  controls   tlie   hand   feed   is  entirely   different   from 


Fig.    1.     CarroU-Jamieson    14-inch   Tool-room   and    Manufacturing   Lathe 

the    common    ratchet    lever.      It    operates    through    a    pinion 
meshing  with  an  internal  gear,  the  ratio  being  4  to  1.     This 
makes  the  star-wheel   handle   equivalent  to  a  common   lever 
of    four    times    its    length.      The    star-wheel    also    acts    as    a 
quick  return  lever,  thus  eliminating  the  necessity  for  using 
a   ball    handle    for    this    purpose.      The    machine    is    usually 
equipped  with  a  round  table  but  a  square  table  with  an  oil 
channel  can  be  substituted.     The  table  is  raised  and  lowered 
by  a  crank  whicli  operates  the  elevating  screw  through  bevel 
gears.      The    table    can    be    swung 
around  on  the  column  and  clamped 
in  any  position.     The  machine  has 
an  automatic  reversing  mechanism 
which  is  a  very  desirable  feature. 

For  tapping  operations,  the  fric- 
tion clutch  gears  give  reverse 
speeds  of  1%  to  1  and  these  gears 
are  located  at  the  driving  end  of 
the  machine  instead  of  on  the 
spindle.  As  the  machine  is  geared 
down  to  13  to  1  in  front  of  the 
clutch  gears,  this  eliminates  the  ex- 
cessive wear  and  tear  which  would 
result  if  the  clutches  were  placed 
directly  on  the  spindle.  The  ma- 
•chine  has  an  automatic  reversing 
jnechanism  for  depth  tapping.  The 
trip  can  be  set  so  that  when  the 
lap  has  reached  any  required  depth, 
the  spindle  is  automatically  re- 
versed, thus  backing  out  the  tap  at 
an  increased  speed.  The  shifting 
lever  can  also  be  set  so  that  when 
the  machine  is  tripped — either  auto- 
matically or  by  hand — it  will  return 

to  the  neutral  position,  thus  stopping  the  spindle  instead  of 
reversing  it.  The  small  hand  trip  lever  shown  in  the  illus- 
tration is  always  ready  for  instant  use  if  it  is  desired  to  re- 
verse the  machine  or  stop  the  spindle  at  any  point  in  the 
operation.  When  the  machine  is  to  be  motor-driven,  a 
2-horsepower  motor  running  at  about  1200  revolutions  per 
minute  is  recommended  for  use  on  this  20-inch  drill.  This 
arrangement  possesses  the  well-known  advantages  of  indi- 
-vidual  motor  drive. 


CARROLL-JAMIESON   LATHES 

The  Carroll-Jamioson  Machine  Tool  Co.,  257  Davis  St., 
liatavia,  Ohio,  is  now  building  the  14-inch  tool-room  and 
niaiiufacturlng  lathe  illustrated  in  Fig.  1;  and  also  the  13-inch 
back-geared  screw  cutting  latlie  shown  in  Fig.  2.  The  name 
of  the  llrsl  machine  referred  to  indicat(!S  the  scope  of  work 
for  whicli  it  is  intended,  while  the  13-inch  screw  cutting  lathe 
was  particularly  designed  to  meet  the  requirements  of  auto- 
mobile repairing  and  general  machine 
sliop  practice.  A  careful  study  of  the  re- 
(|uirenients  of  this  class  of  work  showed 
the  designers  of  this  machine  that  it  was 
necessary  to  provide  a  heavy,  rigid  con- 
struction to  stand  up  under  the  varied 
classes  of  work  for  which  a  tool  is  used 
in  service  of  this  nature.  Having  made 
tills  brief  introductory  statement,  the 
features  of  the  two  lathes  will  be  taken 
up  in  some  detail.  The  14-inch  lathe 
shown  in  Fig.  1  is  equipped  with  a  se- 
lective sliding  gear  mechanism  and  sin- 
gle pulley  drive.  The  head  is  absolutely 
oil-tight  and  dust-proof  and  the  gearing 
runs  in  an  oil  bath.  All  of  the  gearing 
in  the  head  is  cut  from  high-grade  steel 
blanks  and  then  heat-treated  and  hard- 
ened. The  driving  pulley  runs  in  an  ex- 
tended bronze  bushing  which  relieves  the 
driving  shaft  of  strain  and  undue  wear. 
The  handwheel  at  the  top  of  the  head 
controls  eight  changes  of  speed  and  the 
back-gears  are  engaged  by  means  of  the 
vertical  lever  seen  immediately  below  and  to  the  right  of  the 
handwheel. 

The  geared  head  was  particularly  designed  to  facilitate 
rapid  production.  It  has  already  been  mentioned  that  the 
handwheel  on  the  head  provides  for  obtaining  either  of  eight 
changes  of  speed;  these  speeds  are  in  geometrical  progres- 
sion and  the  change  can  be  made  instantly  while  the  machine 
is  running  at  its  highest  rate  of  speed.  The  arrangement  of 
the  gears  by  which  these  speed  changes  are  obtained  is  shown 


Fig:. 


Carrcn-Jamieson     13-inch    Back-geared    Screw-cutting    Lathe 

in  Fig.  3.  The  main  driving  gear  stops  automatically  when 
the  handwheel  is  pulled  forward  and  it  is  impossible  for  any 
two  speeds  to  be  engaged  at  the  same  time.  The  gears  in  the 
head  have  short,  stub  teeth;  the  spindle  is  made  of  special 
hammered  crucible  steel  and  is  finished  by  grinding.  The 
bearings  are  bushed  with  a  special  hard  bronze  and  scraped 
to  an  accurate  fit;  and  provision  is  made  to  compensate  for 
wear.  The  head  is  substantially  ribbed  to  secure  the  neces- 
sary   rigidity    and    all    bearings    are    self-oiled.      The    quick- 
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chaiiRo  gear  nicchanisin  is  of  simple  constructioii  and  pro- 
vides for  cutting  tlircads  from  3  to  64  per  inch  iiichiding  all 
standard  and  odd  threads  as  well  as  11  Vi  pipt'  threads.  Re- 
verse is  provided  in  the  head  as  well  as  the  apron.  Fig.  4 
shows  tlic  arrangement  of  the  back  gears  and  the  lever  for 
throwing  them  in  or  out  of  engagement.  All  bearings  in  the 
apron  which  carry  moving  shafts  are  bronze  bushed.  The 
alignment   of    the   spindle    is    accurate    to    0.0005    inch    in    12 


attachment  takes  up  8  Inches  on  the  lathe  bed.  The  attach- 
ment consists  of  head  and  tall  piece,  the  compound  rest, 
swivel  block  and  one  steel  gear  that  fits  the  nose  of  the  latho 
spindle  and  drives  the  intermediate  gear  of  the  attachment. 
When  the  attachment  is  received  it  la  ready  to  place  on  th<- 
lathe. 


Fig.    3.     Arrangement    of    Speed    Change    Gear 


14-lnch    Lathe 


Fig.    4.     Baok-gears  on   14-inch 
them  into 


inches  and   the   error   in   boring  and   turning   operations   will 
not  exceed  0.001  inch  in  12  inches 

The  head  of  the  i:5-inch  back-geared  lathe  shown  in  Fig.  2 
is  fitted  with  a  hardened  steel  spindle  which  is  accurately 
ground  to  size.  The  spindle  runs  in  chilled  cast-iron  bear- 
ings which  are  scraped  to  an  accurate  fit.  The  error  in  the 
alignment  of  the  spindle  does  not  exceed  0.001  inch  in  12 
inclies.  it  will  be  seen  that  the  machine  is  driven  by  a  4- 
step  cone  pulley  which  is  ar- 
ranged to  carry  a  2-inch  belt. 
The  machine  is  back-geared  in 
the  ratio  of  7  to  1.  The  tail- 
stock  is  of  the  cutaway  pat- 
tern, permitting  the  compound 
rest  to  be  swung  around  to  an 
angle  of  90  degrees.  It  is  fitted 
with  a  1  11/16-inch  sleeve 
which  is  bored  to  No.  4  Morse 
taper.  The  tailstock  can  be 
set  over  for  turning  tapers. 
The  carriage  is  gibbed  at  both 
the  front  and  back  and  the 
cross-slide  is  6  inches  in  width. 
The  cross-feed  screw  has  the  usual  graduated  collar  reading 
to  0.001  inch  and  the  compound  rest  is  graduated  to  360  de- 
grees. The  apron  has  power  cross  feed  and  longitudinal 
feed,  and  there  are  three  changes  of  feed  obtained  through 
sliding  gears  which  are  secured  by  placing  the  lever  in  either 
of  the  three  stations  on  the  feed  box.  Change  gears  are 
provided  for  cutting  from  5  to  36  threads  per  inch,  including 
11 1  i  pipe  thread.  There  Is  also  one  extra  compound  gear  to 
cover  all  odd  and  special  threads  from  3  to  72  per  inch.  The 
regular  equipment  of  the  lathe  consists  of  a  large  and  a  small 
faceplate,  a  follow-rest,  a  steady-rest,  a  compound  rest,  a  full 
set  of  change  gears  and  double  friction  countershaft. 

Experience  with  the  work  that  comes  to  the  average  garage 
shows  that  there  is  not  enough  large  size  work  to  warrant 
investing  in  a  lathe  swinging  over  14  inches.  The  large 
lathe  is  not  convenient  for  the  general  run  of  repair  work 
and  it  is  only  occasionally  that  a  job  is  met  with  which  is 
too  large  to  be  handled  on  the  14-inch  lathe.  To  meet  the 
requirements  of  these  occasional  jobs  which  exceed  the 
capacity  of  a  lathe  of  this  size,  the  Carroll-Jamicson  Machine 
Tool  Co.  has  designed  an  attachment  for  increasing  the  swing 
of  its  13-  and  14-inch  lathe.  Equipped  in  this  way,  the  13- 
inch  lathe  sw-ings  IS-}!  inches  over  the  ways — which  is  ample 
for  the  maximum  requirements  of  garage  work — and  the  14- 
inch  lathe  swings  22  inches  over  the  ways.  This  attachment 
can  be  placed  on  a  lathe  as  quickly  as  a  steady-rest  and  will 
be  found  a  very  convenient  equipment  for  the  repair  shop. 
The  spindle  is  accurately  lined  and  will  handle  boring  and 
turning  operations  with  a  high  degree  of  accuracy.  The  nose 
of  the  spindle  conforms  to  the  nose  on  the  lathe  spindle  so 
that  the  same  faceplates,  chucks  or  centers  can  be  used.     The 


INGERSOLL-RAND   AIR  COMPRESSOR 

The  steadily  increasing  use  of  low-grade  fuel  oil  for  power 
purposes  has  led  the  Ingersoll-Rand  Co.,  11  Rroadway,  New 
York  City,  to  add  to  its  line  the  oil  engine  driven  air  com- 
pressor, which  is  illustrated  herewith.  This  unit  Is  of  the 
direct-connected  straight  line  type  and  In  this  respect  It  Is 
romewhat  similar  to  the  standard  line  of  small  compressors 
built  by  this  company.  The  main  frame  is  designed  for  a 
splash  system  of  lubrication;  It  is  wholly  enclosed  and  pro- 
vided with  removable  covers.  The  feature  of  greatest  in- 
terest is  the  design  of  the  driving  end  of  the  unit.  This 
consists  of  a  single  oil  engine  cylinder  set  behind  the  air 
cylinder  and  direct-connected  to  the  air  piston  by  means  of 
an  extended  piston  rod.  The  general  design  follows  a  type 
known  as  the  "hot  bulb  engine"  which  is  really  a  develop- 
ment of  the  Diesel  engine,  and  combines  high  thermal  ef- 
ficiency with   simplicity   of  construction. 

No  auxiliary  air  compressors  are  employed  anrt  this,  com- 
bined with  a  lower  working  pressure,  makes  an  ideal  equip- 
ment for  compressed  air  service.  The  power  cylinder  Is  of 
the  single-acting,  two-cycle  type.  It  is  water  jacketed  and 
provided  with  an  efficient  system  of  lubrication.  A  torch  is 
provided  for  heating  the  Ig- 
nition bulb  preparatory  to 
starting  the  engine,  but  after 
tlic  compressor  is  well  under 
way,  the  use  of  this  torch  Is  un- 
necessary. The  fuel  Is  auto- 
matically Injected  Into  the 
combustion  chamber  by  means 
of  a  small  pump  operated  by 
the  main  shaft.  It  enters  in 
the  form  of  a  finely  atomized 
spray  and  Is  immediately  ig- 
nited by  the  hot  bulb,  thus  dis- 
pensing with  the  use  of  an  elec- 
tric     sparking     device.       The 


Lathe  and   Lever   for  throwing 
Engagement 


stroke  of  the  fuel  pump  is  regulated  by  a  centrifugal  governor 
located  In  the  flywheel;  and  this  regulates  the  amount  of  fuel 
injected  into  the  cylinder,  making  it  proportional  to  the  load. 
Tills  method  of  regulation  is  supplemented  by  a  regulating 
device  on  the  intake  of  the  air  cylindi  r. 


Fig.    8.     Attachment   for 
13 


increasing   the   Swing   of   CarroU-Jamieson 
and    14-inch   Lathes 


The  method  of  operating  this  unit  Is  accompanied  by  none 
of  the  losses  common  to  many  two-cycle  gasoline  engines,  in 
which  part  of  the  incoming  charge  follows  the  exhaust  gases 
through   the  outlet   ports.     This  is  due   to   the   fact   that   the 
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fuel  is  not  vaporized  by  an  outside  agency  and  IntroUueoil 
with  the  air  used  for  ".scavenging";  but  Is  Injected  directly 
Into  the  cylinder  at  the  end  ot  the  compression  stroke,  as 
previously  mentioned.  This  means  that  pure  air  Is  used  dur- 
ing the  scavenging  period  of  the  stroke,  with  the  result  that 
the  Inlet  and  outlet  ports  can  be  arranged  In  such  a  way 
that  more  thorough  scavenging  Is  effected  without  any  loss 
of  fuel.  The  absence  of  a  carbureter  with  its  needle  valves, 
springs    and    delicate    adjustments,    wliicli     riMniire    coiislant 


IngersoU-Rand    Oil    Engine    Driven    Air    Comprbssor 

attention    to    suit   varying   atmospheric    conditions    is    also    a 
material  advantage. 

Another  feature  of  the  engine  is  the  provision  of  means  for 
inducing  a  small  quantity  of  water  from  tlie  cylinder  jacket 
into  the  combustion  chamber.  This  water  performs  the 
function  of  regulating  the  temperature  in  the  cylinder, 
thereby  preventing  an  undue  rise  in  the  temperature  of  the 
piston  and  cylinder  walls,  which  would  be  liable  to  result  in 
a  disassociation  of  the  fuel  oil.  This  practice  reduces  the 
maximum  pressure  in  the  cylinder  but  slightly  increases  the 
mean  effective  pressure,  making  a  smooth  running  and  highly 
economical  engine.  The  amount  of  water  injected  is  regu- 
lated according  to  the  load  on  the  compressor.  At  present, 
this  unit  is  made  in  but  one  size  which  has  a  capacity  for 
66  cubic  feet  of  free  air  at  100  pounds  pressure  and  73  cubic 
feet  at  80  pounds  pressure,  when  running  at  325  revolutions 
per  minute.  Under  average  operating  conditions,  the  fuel 
consumed  at  this  speed  is  about  2.2  gallons  of  kerosene  per 
hour.  The  engine  is  adapted  for  the  use  of  either  kerosene, 
fuel  oil  or  distillate.  The  unit  occupies  a  floor  space  of  8 
feet  10  inches  by  2  feet  5  inches  and  the  weight  is  3000 
pounds. 


NEWTON  LOCOMOTIVE  LINK  GRINDING 
MACHINE 

Front  and  rear  views  of  a  link  grinding  machine  which 
was  recently  built  by  the  Nt^wton  Machine  Tool  Works,  Inc., 
I'hlladc^lphia,  I'a.,  for  use  In  the  Ilaldwln  Locomotive  Works, 
arc  illustrated  in  Figs.  1  and  2.  When  it  was  necessary 
for  locomotive  builders  to  grind  links  which  were  required 
to  be  hardened,  the  operation  was  the  cause  of  considerable 
trouble.  The  nearest  approach  to  economical  production 
was  obtained  by  taking  a  heavy  planing 
machine,  equipping  the  rail  with  a  grind- 
ing spindle  and  mounting  the  link  to  be 
ground  on  a  swiveling  table  which  was 
oscillated  by  a  guide  traveling  in  a 
straight  channel,  the  angle  being  adjust- 
able to  suit  various  radii.  A  brief  con- 
sideration will  make  it  evident  that  this 
method  gave  only  approximately  ac- 
curate   results. 

To  enable  this  operation  to  be  handled 
more  efficiently,  the  machine  which  forms 
the  subject  of  this  article  was  designed 
and  built  by  the  Newton  Machine  Tool 
Works.  This  machine  possesses  a  ma- 
terial advantage  over  the  equipment  re- 
ferred to  in  the  preceding  paragraph,  in 
that  the  table  carrying  the  link  can  be 
adjusted  for  depth  of  cut  and  from  side 
to  side,  without  disturbing  the  radius  con- 
trol. The  machine  has  a  compound  spindle  slide.  The  smaller 
slide,  which  is  at  the  front,  has  a  reciprocating  motion  of  % 
inch  which  permits  of  the  use  of  large  diameter  grinding 
wheels  having  a  face  broad  enough  to  cover  the  entire  surface 
to  be  finished.  The  secondary  slide  has  a  vertical  feed  to  per- 
mit of  using  small  diameter  wheels  which  are  required,  owing 
to  the  slight  amount  of  clearance,  and  which  are  too  small 
to  provide  the  requisite  strength  if  made  the  full  length  of 
the  finished  surface.  This  feed  works  vertically  and  has 
an  automatic  reverse  for  both  directions  of  travel.  In  oper- 
ation, the  links  are  placed  on  pins  attached  to  the  top  table 
which,  in  turn,  is  held  parallel  by  pull  pins  at  each  end. 
The  radius  bracket  shown  in  Fig.  2  is  adjusted  to  the  re- 
quired location  which  is  determined  by  a  scale.  The  drive 
for  the  spindle  and  for  the  table  travel  are  independent  and 
can  be  varied  to  suit  different  requirements.  The  maximum 
capacity  of  the  machine  is  for  links  up  to  120  inches  radius 
by  5  inches  face,  and  the  weight  of  the  machine  is  12,000 
pounds.  The  accuracy  of  the  work  done  by  this  machine  is 
well  up  to  the  standard  of  other  modern  machine  tools,  while 
that  of  the  planer  attachment  was  merely  approximate. 


Fig.    1.     Operating  Side   of  the   Newton  Link   Grinding  Machine 


Fig.    2.     Rear  View  of  Newton  Link  Grinding  Machine 
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STANDARD   WIRE    DRAWING   MACHINES 

A  wire  drawing  niacliino  wliicli  is  built  in  four  sizes  by 
the  Standard  Machinery  Co.,  Elmwood  Ave.,  Auburn,  R.  I.,  is 
Illustrated  in  Figs.  1  and  2.  These  machines  are  adapted 
for  drawing  steel  and  copper  wire  as  well  as  wire  of  the 
precious  metals,  and  arc  particularly  suited  for  drawing  steel 
wire  from  %  inch  down.  The  machine  Illustrated  is  the 
smallest  size;  it  has  a  drum  22  inches  in  diameter  by  8Vi 
Inches  high,  the  drum  operating  at  a  lineal  speed  of  50  feet 
per  minute.  The  "draw-out"  drum  which  performs  the  pre- 
liminary operation  operates  at  19  feet  per  minute.  This  ma- 
chine occupies  a  floor  space  of  4  feet  6  inches  by  7  feet  6 
Inches  and  has  an  approximate  weight  of  4000  pounds. 

It  will  be  seen  from  Figs.  1  and  2  that  the  machine  is 
driven  by  a  single  pulley,  this  pulley  being  provided  with  a 
friction  clutch.  The  rtriving  shaft  is  back  geared  to  the  large 
spur  gear  shown  in  Fig.  1.  On  the  same  shaft  with  this 
gear  there  is  a  bevel  pinion  which  meshes  with  the  large 
bevel  gear  on  the  vertical  spindle  that  drives  the  drum. 
The  machine  is  started  by  engaging  the  friction  clutch  which 
is  controlled  by  the  handle  at  the  extreme  left  of  the  ma- 
chine. The  handle  at  the  extreme  right  is  for  the  purpose 
of  engaging  an  internal  clutch  located  inside  the  drum,  which 
sets   the   draw-out   drum   in   motion. 

The  die  is  supported   in   a  holder  shown   at   the  corner  of 


Closer   View   of  the  Machine   showing   Arrangement   of 
the    Drawing    Drums 

on  the  work  at  the  far  side  of  the  die  and 
supplying  the  necessary  lubrication.  Others 
rub  a  special  palm-oil  soap  on  the  wire.  In 
some  cases  it  is  found  advantageous  to  pass 
the  wire  through  a  bath  of  oil  that  is  set 
upon  the  table  of  the  machine. 


Fig.     1.     Wire    Drawing    Machine    built    by    the    Standard   Mach 

the  table.  In  preparing  for  a  drawing  operation,  the  stock 
is  pointed  so  that  it  can  be  put  through  the  die  and  have  a 
length  of  3  inches  extending  out  to  be  gripped  by  the  tongs. 
This  pointing  of  the  stock  is  done  by  either  a  hand  or  rotary 
swager  or  by  any  other  suitable  method,  a  hydraulic  squeez- 
ing press  being  used  in  some  cases. 
After  the  stock  has  been  pointed 
and  threaded  through  the  die  in 
this  way,  it  is  gripped  by  the  tongs 
and  the  internal  clutch  is  then  en- 
gaged to  start  the  draw-out  drum. 
When  the  draw-out  drum  has  made 
one-half  revolution,  the  lever 
shown  in  Fig.  2  engages  a  trip 
which  disengages  the  tongs,  caus- 
ing them  to  release  their  hold  on 
the  work.  The  machine  is  then 
stopped  and  the  end  of  the  wire, 
which  has  been  drawn  out,  is 
brought  up  and  clamped  to  the 
main  drawing  drum,  after  which 
the  machine  is  again  started  and 
the  drawing  operation  completed. 
Various  methods  of  lubricating 
the  work  are  employed.  Some  use 
waste  and  silk  wiper  cloths  satur- 
ated   with    oil,    these    being    placed 


BLOUNT    PATTERNMAKER'S 
LATHE 

The  patternmaker's  lathe  which  forms 
the  subject  of  this  article  is  a  recent  product 
of  the  J.  G.  Blount  Co.,  Everett,  Mass. 
This  machine  swings  16  inches  and  has  a 
bed  6  feet  in  length.  The  spindle  is  hollow 
and  forged  from  high-carbon  steel;  it  runs 
in  self-oiling  bronze  bushed  bearings.  The 
outer  end  of  the  spindle  is  threaded  to  re- 
ceive a  faceplate  for  turning  work  of  large 
ery  Co.  diameter    and    the    tripod    rest    shown    at 

the  left-hand  end  of  the  lathe  is  provided  for  use  in  connec- 
tion with  work  of  this  nature.  In  addition  to  the  usual  hand 
rest,  the  lathe  is  equipped  with  a  carriage  that  has  rack  and 
pinion  feed.  The  carriag-.^  has  hand  operated  cross  feed  and 
is  equipped  with  a  compound  rest. 


Blount    Patternmaker's    Lathe  and    Tripod    Rest    for   Use   in     connection    with    the    Faceplate 
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Till"  tailstoi'k  has  sci'i^w  and  Icvir  lint  ami  is  made  with 
a  Ki'aduatcd  base  so  tliat  any  r((iulrcd  taper  may  be  bored 
or  turned.  A  taper  pin  provides  for  bringint;  the  tailstoelc 
back  into  aliKninent.  The  base  of  the  tailstoek  Is  provided 
with  a  slide  and  the  tailstoek  may  be  fed  crosswise  by  oper- 
ating a  ball  handle.  The  ecinipnient  of  the  lathe  includes  a 
plain  countershaft  with  tlKht  and  loose  pulleys  or  a  friction 
countershaft  with  two  friction  pulleys. 


(iKJU^h    for   KrindinK   lathe   and   planer   tools   and   handling  a 
variety   of   other   machine   shop   work. 


C.  &  E.  RATCHET  WRENCH 

The  combination  ratchet  and  alligator  wrench  il!uslrate(^ 
licrt>with  is  a  recent  product  of  the  C.  &  E.  Mfg.  Co.,  Marshall- 
town.  Iowa.  This  wrench  has  only  three  working  parts  and 
is  made  of  drop-forged  carbon  steel.  It  is  strong  and  not 
likely  to  get  out  of  order.  There  are  four  different  sizes  of 
ratchet   jaws    provided,    any    of    which    may    be    put    on    the 


The  'Marslialltown"  Wrench  made  l;y  the  C.   &  E.  Mfg.   Co. 

wrench  by  turning  the  handle  through  part  of  a  revolution. 
The  ratchet  feature  enables  the  wrench  to  be  operated 
through  a  half  revolution  and  is  particularly  convenient  in 
removing  nuts  in  cramped  positions.  The  ratchet  jaws  have 
capacities  of  %,  7/16,  l<i   and  9/16  inch,  respectively. 


FORBES   &   MYERS   BENCH  GRINDERS 

In  the  August,  1913,  number  of  Maciiineky  the  polyphase 
grinder  made  by  Forbes  &  Myers,  178  Union  St.,  Worcester, 
Mass.,  was  briefly  described.  In  response  to  a  demand 
for  a  lighter  machine  of  similar  type,  which  can  be  used 
on  electric  light  circuits,  this  company  has  added  four 
new  models  to  its  line.  In  designing  these  machines,  par- 
ticular attention  has  been  paid  to  the  starting  current  in 
the  smaller  sizes.  The  motor  will  develop  a  full  1/6  horse- 
power, but  the  current  is  small  enough  so  that  there  is  prac- 
tically no  danger  of  burning  out  the  fuses  when  attached  to 
a  lamp  socket.  The  construction  of  the  rotating  element  is 
similar  to  that  of  the  standard  polyphase  machines.  The 
grinders  are  made  with   two   forms   of   frame,  one   of  which 


Forhes    &    I.ly 


Lighting    Circuits 


Operation 


has  a  water  basin,  adjustable  tool  rest  and  wheel  guards, 
while  tlie  other  is  similar  with  the  exception  that  the  guards 
do  not  extend  over  the  top  of  the  wheels.  The  equipment 
includes  two  wheels  6  inches  in  diameter  by  Va  inch  face 
width  and  10  feet  of  reinforced  lamp  cord. 

The  larger  sized  machines  of  this  line  are  equipped  with 
%  horsepower  motors  which  may  also  be  used  on  a  lighting 
circuit,  altliough  they  are  really  larger  than  should  ordi- 
narily be  used  in  this  way.  A  simple  and  reliable  centri- 
fugal device  is  used  to  open  the  circuit  of  the  starting  wind- 
ing when  the  motor  has  come  up  to  the  required  speed.  The 
grinders  equipped  with  the  V2  horsepower  motors  are  also 
provided  with  wheels  6  by  %  inch  in  size,  and  are  powerful 


STOW   TWO-SPINDLE   DRILL 

stow  Mfg.  Co.,  liinghamlon,  N.  y.,  is  now  manufacturing 
tlu^  two-splndle,  two-speed  drill  which  forms  the  subject  of 
this  article.  One  of  the  spindles  of  the  tool  is  fitted  with  a 
Jacobs  chuck  for  handling  straight  shank  drills  up  to  '.j  inch 
in  diameter.  This 
spindle  runs  at  450 
revolutions  per  min- 
ute. The  other 
spindle  takes  Morse 
taper  shank  drills 
up  to  %  inch  in  di- 
ameter and  runs  at 
225  revolutions  per 
minute.  The  tool 
can  also  be  arranged 
so  that  it  is  possible 
to  remove  the  chuck 
from  the  small 
spindle  and  mount 
it  in  the  large 
spindle.  With  this 
tool,  the  small  spin- 
dle provides  high 
speeds  for  driving 
small  drills,  while 
the  large  spindle  pro- 
vides ample  power 
for     drilling     larger 

sized        holes.  The  ^'^°'''    Two-spindle    Two-speed    Drill 

spindles  of  the  tool  can  be  easily  reversed  so  that  it  can  be 
used  for  tapping  operations.  Either  direct-  or  alternating- 
current  motors  may  be  provided  and  the  motors  are  suited 
for  connection  to  an  ordinary  lighting  circuit. 


MATHER   TWIST   DRILL   SLOTTING 
MACHINE 

E.  B.  Mather,  1415  Lake  Ave.,  Rochester,  N.  Y.,  is  exploit- 
ing a  patented  method  of  slotting  the  point  of  twist  drills 
and  the  machine  used  for  tliis  purpose.  The  machine  is 
shown  in  the  accompanying  illustration,  and  by  its  use  a 
small  slot  is  ground  across  the  point  of  the  drill.  This  is 
said  to  give  the  drill  several  important  advantages  over  a 
twist  drill  with  a  point  of  the  standard  form.  The  drill  cuts 
faster  and  it  is  claimed  that  the  feed  pressure  and  torque 
are  materially  reduced,  with  the  result  that  tlie  slotted  drill 
operates  about  50  per  cent  faster  than  a  drill  of  standard  de- 
sign. It  is  also  said  that  the  drill  will  operate  longer  before 
it  requires  re-grinding,  and  that  when  drilling  in  brass  there 
is  no  tendency  for  the  drill  to  catch  as  it  comes  through. 

Tests  of  these  slotted  drills  were  recently  conducted  in  the 
experimental  engineering  laboratories  of  Sibley  College  at 
Cornell  University.  Drills  ^,  5/16  and  3/16  inch  in  di- 
ameter were  used,  one  set  of  drills  being  slotted  and  the 
other  left  plain,  but  neither  set  of  drills  had  been  previously 
used.  The  feed  pressure  required  was  determined  by  apply- 
ing the  pressure  through  a  piston  rod  connected  to  a  piston 


Machine    for    slotting    Twist    Drills   by    the    Mather    Process 
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working  in  an  oil  cylinder.  The  use  of  a  pressure  gage  en- 
abled the  feed  pressure  to  be  determined.  The  torque  was 
determined  by  a  spring  balance  used  In  connection  with  a 
radial  arm.  The  results  ol'  the  test  showed  that  the  slotted 
drills  cut  at  a  higher  speed  than  the  plain  drills  were  capable 
of  reaching  under  the  same  feed  pressure.  The  power  re- 
(|uired  to  drive  the  slotted  drills  was  somewhat  greater,  but 
ilie  quality  of  the  work  was  about  the  same  in  both  cases. 
The  torque  was  considerably  less  for  the  slotted  drill. 
Another  series  of  experiments  was  conducted  to  determine 
the  tendency  of  the  slotted  drill  to  run  out  as  compared  with 
that  of  the  plain  drill.  The  results  showed  that  the  slotted 
drills  were  superior  to  the  plain  drills  in  this  respect. 


HESS-BRIGHT   BALL  BEARING 

The  Hess-Hriglit  Mfg.  Co.,  Front  St.  and  Erie  Ave.,  Phila- 
delphia,  Pa.,  has  added  to  its  line  what  is  styled  the   Bright 

"2-RO"  ball  bearing  which 
is  illustrated  herewith.  This 
bearing  was  particularly  de- 
signed for  use  in  automo- 
biles and  for  other  classes  of 
service  in  connection  with 
bevel  gears,  where  a  bearing 
Is  re(iuired  for  carrying  both 
thrust  and  radial  loads. 

Simplicity  is  the  striking 
feature  of  the  design  of  this 
bearing.  The  inner  and  outer 
races  are  of  forms  which 
lend  themselves  readily  to 
accurate  grinding.  The  balls 
are  of  the  usual  degree  of  ac- 
curacy found  in  a  high-grade 
ball  bearing  and  have  two 
points  of  contact.  The  arrangement  of  the  filling  opening 
provides  for  filling  the  races  with  balls,  and  when  the  bear- 
ing is  completely  assembled  the  points  of  contact  are  so  far 
from  the  filling  opening  that  there  is  no  danger  of  the  balls 
striking  the  edge  of  it.  It  is  stated  that  the  location  of  the 
opening  is  such  that  it  does  not  weaken  the  race. 

The  angle  of  both  the  thrust  and  radial  loads,  or  the  com- 
bination of  two  such  loads,  is  such  that  the  balls  are  kept 
away   from  the  filling  opening  and   this  condition   is  further 


Tig.    1.     The   Bright 
BaU    Bearing 


•2-RO" 


Fig.    2.     Details    of    the    Bright    '^-RO  '    BaU    Bearing 

assured  through  the  action  of  centrifugal  force.  The  split 
inner  ring  is  in  no  sense  a  separator;  its  function  is  to  sim- 
ply float  between  the  two  rows  of  balls  and  keep  them  away 
from  the  filling  opening.  It  is  only  in  unusual  cases  that  the 
ring  is  re(iuired,  as  at  such  a  time  when  an  undersized  ball 
stops  opposite  the  filling  opening;  under  normal  conditions 
none  of  the  balls  enter  the  opening  when  the  bearing  comes 
to  rest. 

Assuming  that  the  mounting  is  properly  aligned,  the  bear- 
ing has  a  high  capacity  for  carrying  radial  loads,  as  such 
loads  are  uniformly  distributed  over  two  rows  of  balls.  The 
bearing  also  has  a  comparatively  high  capacity  for  carrying 
thrust  loads  in  either  direction,  the  thrust  load  either  way 
being  sustained  by  one  full  row  of  balls.  This,  of  course,  as- 
sumes that  the  mounting  is  properly  lined  up.  If  this  con- 
dition is  not  fulfilled,  a  uniform  distribution  of  the  load  will 
not  be  secured,  and  the  bearing  will  not  operate  at  its 
maximum  efficiency. 


SELLEW   TWO-SPINDLE   AUXILIARY 
DRILL   HEAD 

A  simple  form  of  auxiliary  drill  head 
especially    adapted    for    use    in    connec- 
tion with  small  sized  sensitive  drilling 
machines,  where  a  number  of  holes  art- 
drilled  in  fixed  locations,  is  Illustrated 
herewith.     It  will  be  seen   that  one  of 
the  drills  is  held  in  a  spindle  which  li  ■ 
a  taper  shank  carried  in  the  spindli'  ' 
the  drilling  machine.     This  taper  shain 
is   geared   to  the  second  spindle  of   il. 
drill    head.      Above    the    driving    g<;ii 
there  is  a  hub  extension,  and  the  hi  ■ 
is    clamped    by    a   single    screw    in    ili 
yoke   block   which   fits   the   quill   of   tli' 
drilling    machine.      Lightness    and    sim 
plicity   are   the   distinguishing   fcaturi  ^ 
of  this  drill  head,  and  its  application  on 
a    machine    effects    a    considerable    in- 
crease  of  capacity   on   those   classes   of 
multiple  drilling  operations  which  com. 
within  its  range.    This  two-spindle  drill 
head  is  the  latest  product  of  the  Selhv. 
Machine  Tool  Co.,  Pawtncket,  R.  1. 


STEVENS   TURRET  TOOLPOST 

Fig.  1  shows  a  latli(>  turret  toolpost  which  is  made  by 
A.  H.  Stevens,  138  Thacher  St.,  Hornell,  N.  Y.;  and  Fig.  2 
shows  the  toolpost  in  use  on  a  lathe.  It  will  be  seen  that 
it  consists  of  a  turret  which  carries  several  tools,  any 
one  of  which  can  be  quickly  brought  into  the  operating 
position.  The  tool- 
post  is  fastened  di- 
rectly to  the  cross- 
slide  of  the  lathe 
and  may  be  quick- 
ly put  in  place  or 
taken  off.  It  is  of 
compact  and  rigid 
construction.  The 
turret  is  only  free 
to  revolve  in  one 
direction  and  is 
positively  locked  to 
prevent  the  thrust 
of  the  tool  turning 

Two  simple 
movements  of  the 
lever  are  sufficient 
to  change  the  position  of  the  turret;  moving  the  lever  toward 
the  operator  revolves  the  turret  and  moving  it  away  from  him 
locks  the  turret,  which  is  automatically  located  after  being 
brought  to  an  approximate  position.  The  pin  encased  in  the 
base  is  of  hardened  tool  steel  and  engages  a  slot  in  the  tur- 
ret;   there  is  no  tendency  to  spring,  as  the  turret   is  located 


Fig.    1. 


Turret    Toolpost 


Toolpost    in    Operation    on    the    Lath*' 
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(linclly  over  the  supijort.  It  will  bo  evident  to  the  rciidcr 
that  this  toolpost  Is  liitondod  lor  nmcliliiliiK  those  clussea  of 
work  where  several  siieeesslvo  operations  are  performed,  and 
its  use  saves  a  c-onslderablo  part  of  the  time  oecupied  In 
changing  tools. 

GARDNER   COMBINATION   PATTERN- 
MAKER'S  MACHINE 

The  experience  of  the  Gardner  Machine  C^o.,  Heloit,  Wis., 
vith  the  disk  grinduiK  machines  and  roll  sanding  machines 
of  Its  manufacture,  has  led  to  the  combination  of  these  two 
types  of  machines  in  a  single  unit.  This  is  known  as  the  No. 
I'O    combination    patternmaker's    machine.      The    machine    is 


Fig-.    1.     Gardner   Combination   Disk   Grinder   and   RoU  Sander   for 
Use   in  tlie   Pattern  Shop 

shown  in  Fig.  1  with  both  the  roll  sanding  spindle  and  ad- 
justable work  table  set  at  right  angles.  Fig.  2  shows  both 
ends  of  the  machine  in  operation,  and  it  will  be  noticed  that 
in  this  illustration  both  the  roll  sanding  spindle  and  the 
work  table  are  shown  set  at  an  angle,  in  order  to  illustrate 
the  adjustment  which  is  possible.  These  adjustments  are 
particularly  convenient  in  many 
classes  of  patternmaking  work 
where  it  is  desired  to  finish  sur- 
faces at  an  angle  with  each  other. 

At  the  disk  wheel  end,  the  ma- 
chine is  equipped  with  a  wheel  30 
inches  in  diameter  which  runs  at 
950  revolutions  per  minute.  This 
wlieel  is  faced  with  "netbac"  garnet 
paper  which  is  attached  to  tlie 
wlieel  without  requiring  the  use  of 
an  arbor  press,  or  the  wheel  to  be 
removed  from  the  spindle  in  order 
to  liave  a  new  disk  applied.  A  uni- 
versal work  table  is  provided, 
wliicli  is  mounted  on  a  dovetail  slide 
back  of  the  cutting  plane  of  the 
disk  wheel.  The  table  may  be 
raised  or  lowered  and  instantly 
locked  in  any  desired  position,  the 
use  of  a  counterweiglit  within  the 
column  of  the  machine  enabling 
the  position  of  the  table  to  be  ad- 
justed without  undue  exertion  on 
the  part  of  tlie  operator.  The  table 
is  also  provided  with  angular  ad- 
justment in  relation  to  the  face 
of  the  disk  wheel,  the  table  being 
shown  at  right  angles  to  the  wheel 
in  Fig.  1  and  set  at  an  angle  in 
Fig.    2.      A    graduated    segment    at 


tlic  end  1)1  llie  labile  provides  for  making  accurate  angular 
settings,  and  one  turn  of  the  handwluud  locks  the  table  in 
the  desired  position.  The  axis  about  which  the  table  swings 
is  so  arrangc^d  that  the  edge  remains  close  to  the  face  of  the 
disk  wheel  regardless  of  the  position  in  which  the  table  is 
set.  This  is  a  particularly  advantageous  feature!  when  work- 
ing on  small  size  patterns. 

There  are  three  work  gages  provided  for  use  in  connection 
with  the  table.  One  of  these  is  a  univc^rsal  angle  gage  which 
is  particularly  serviceable  in  producing  patterns  having  com- 
pound angles  and  for  squaring  up  patt(>rns.  As  its  name 
implies,  the  duplicating  gago  is  used  for  producing  dupli- 
cate pieces  and  for  generating  parallel  surfaces.  The  circle 
generating  gage  is  used  in  connection  with  the  production  of 
round  shaped  pieces  which  are  usually  handled 
on  the  lathe.  Its  use  enables  external  arcs  of 
various  radii  to  be  accurately  produced. 

The  sanding  roll  at  the  opposite  end  of  the  ma- 
chine is  used  for  generating  and  finishing  internal 
curves  which  have  been  roughed  out  on  a  band 
saw.  The  piece  is  finished  complete  on  this  ma- 
chine, which  does  much  of  the  work  usually  per- 
formed by  hand  carving  or  on  the  lathe,  but  in 
a  fraction  of  the  time  which  would  be  required  by 
either  of  these  methods.  Four  different  diameters 
of  rolls  are  provided,  all  of  which  are  7  inches  in 
length.  As  the  diameters  vary  from  2  to  6  inches, 
it  is  evident  that  the  smaller  rolls  must  be  driven 
faster  in  order  to  give  a  suitable  cutting  speed. 
This  speed  variation  is  provided  for,  the  range  of 
spindle  speeds  available  being  from  2000  to  6000 
revolutions  per  minute.  The  sanding  rolls  are 
made  of  cast  aluminum  and  accurately  balanced. 
They  are  covered  with  a  sheet  of  "netbac"  paper 
which  is  cut  at  an  angle,  so  that  the  joint  runs  in 
a  complete  spiral  around  the  roll  instead  of  being 
on  a  straight  line.  This  does  away  with  the  vibra- 
tion which  would  be  caused  by  having  the  joint 
on  a  straight  line.  When  the  "netbac"  paper  on  the  roll  be- 
comes worn,  it  is  merely  necessary  to  soak  the  roll  In  water 
for  a  few  minutes  to  soften  the  cement,  after  which  the 
abrasive  paper  is  peeled  off  and  a  new  sheet  substituted. 

The    roll    spindle    has    a    vertical    reciprocating    motion    of 
%  inch  for  the  purpose  of  avoiding  the  production  of  ridges 


Figr.    2.     Machine  diown  in  Fig.   1  with  Both  Ends  in   Operation 
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in  the  work;  this  also  incroasos  the  rapidity  with  which  the 
roll  cuts.  The  reciprocating  motion  is  provided  by  having 
the  roll  spindle  engage  with  a  pivoted  fork  which  works 
over  a  cam.  The  meclianism  is  positively  driven  by  spiral 
gears  and  the  entire  weight  of  the  spindle  and  roll  Is  sup- 
ported on  a  ball  bearing.  Another  important  feature  of  the 
roll  end  of  this  machine  is  that  angular  surfaces  can  be  fin- 
ished as  readily  as  those  which  make  an  angle  of  90  degrees 
with  the  table.  For  this  purpose,  the  work  spindle  is  set  at 
the  desired  angle  with  the  table  rather  than  resorting  to  the 
alternative  of  setting  the  table  at  an  angle  with  the  roll 
spindle.  The  table  at  the  roll  end  of  the  machine  remains 
horizontal  at  all  times.  The  angle  to  which  the  roll  Is  set  is 
accurately  registered  on  a  graduated  segement  which  is  lo- 
accurately  registered  on  a  graduated  segment  which  is  lo- 
cated directly  behind  the  locking  handwheel.  In  shops  where 
floor  space  is  at  a  premium,  this  combination   of  two  stand- 


Fig.    1.     Nutter   &   Barnes   10-inch   Cutting-off  Machine 

ard  machines  into  a  single  unit  effects  a  material  saving  in 
the  room  required  for  equipment. 

If  the  main  spindle  which  carries  the  disk  wheel  is  in 
operation,  the  sanding  roll  can  be  started  or  stopped  as  fre- 
quently as  necessary.  The  motion  of  the  roll  spindle  is  con- 
trolled by  a  clutch  which  is  operated  by  a  handle  at  the  front 
of  the  machine.  The  disk  wheel  is  provided  with  an  ef- 
ficient dust  hood  and  the  sanding  roll  throws  but  little  dust 
into  the  air.  When  it  is  desired  to  make  provision  for 
removing  the  dust  from  the  roll,  the  best  plan  is  to  suspend 
an  exhaust  pipe  from  the  roll  with  an  enlarged  opening  of 
suitable  size.  The  driving  spindle 
can  be  mounted  in  either  babbitt 
lined  bearings  or  ball  bearings  as 
required.  The  machine  shown  in 
the  accompanying  illustrations  is 
provided  with  plain  bearings.  The 
machine  is  well  adapted  for  direct 
connected  motor  drive  and  where 
this  method  of  driving  is  employed, 
the  motor  is  mounted  on  a  bracket 
at  the  rear  and  connected  to  the 
main  driving  spindle  by  a  silent 
chain.  A  few  of  the  more  impor- 
tant dimensions  of  the  machine  ars 
as  follows:  The  disk  wheel  table  is 
36  by  15  inches  in  size  and  the 
sanding  roll  table  Sli^  by  36  inches; 
the  four  sanding  rolls  provided  for 
use  on  the  machine  are  2,  3,  4  and  6 
Inches  in  diameter  by  7  inches  in 
length;    the    speed    variation    of    the 


roll  spindle  is  from  2000  to  6000  R.  P.  M.  and  the  disk  Bpindle 
operates  at  950  R.  P.  .M.  The  power  required  to  operati-  the 
machine  at  its  full  capacity  Is  5  horsepower  and  the  openitlng 
space  required  is  approximately  6  by  12  feet  The  weight  of 
the  machine  is  about  3000  pounds.  The  regular  equipment 
furnished  with  the  Gardner  No.  20  combination  pattern- 
maker's machine  includes  a  30-Inch  disk  wheel  and  four 
aluminum  sanding  rolls  2,  3,  4  and  6  inches  In  dlann-ter  by 
7  inches  high;  a  supply  of  "net-bac"  garnet  paper  disks  and 
sanding  strips;  a  supply  of  cement  and  grease;  three  work 
gages;  a  countershaft;  and  the  necessary  wrenches. 


NUTTER  &  BARNES  CUTTING-OFF 
MACHINE 
The  10-inch  cutting-off  machine  illustrated  In  Kig.  1  Is  a 
recent  addition  to  the  line  of  metal  cutting  saws  built  by  the 
Nutter  &  Barnes  Co.,  Hinsdale,  N.  H.  This  saw 
follows  the  general  lines  of  design  adopted  In 
the  construction  of  the  other  types  of  machines 
built  by  this  company.  The  10-inch  machine 
differs  from  the  smaller  sizes,  however,  in  that 
the  saw  carriage  is  automatically  returned  after 
completing  the  cutting  stroke.  Other  features  of 
this  machine  not  found  on  the  smaller  sizes  are 
the  increased  size  of  the  work  table,  the  double 
set  of  screw  clamps  for  securing  the  work,  and 
the  heavier  construction  of  the  machine  to  adapt 
it  for  heavier  work.  Aside  from  these  features, 
the  machine  is  quite  similar  to  the  Nutter  & 
Barnes  8-inch  cutting-off  machine  which  was  Il- 
lustrated and  described  in  the  December,  1910, 
number  of  M.\(iii.\EitY. 

The  introduction  of  fast  feeds  and  speeds  in 
cutting  metal  has  made  it  necessary  to  provide 
easy  means  for  handling  the  stock  to  be  cut, 
and  for  supplying  a  liberal  quantity  of  lubricant 
to  keep  the  saw  and  work  cool.  The  cutting  lubri- 
cant is  stored  in  a  reservoir  in  the  base  of  the 
machine  and  delivered  to  the  saw  by  a  geared 
pump.  An  improvement  has  recently  been  made 
by  attaching  a  combination  saw  guard  and  lubri- 
cator to  the  end  of  the  piping.  One  of  these 
combination  guards  is  shown  in  Fig.  2,  from 
which  an  idea  of  the  construction  will  be 
The  guard  affords  protection  to  the  operator  and 
also  does  away  with  the  danger  of  breaking  the  saw  when 
material  is  being  placed  on  the  work  table.  As  it  is  pos- 
sible to  deliver  a  large  volume  of  cutting  lubricant  at  the 
exact  point  where  it  is  most  needed,  this  device  is  the 
means  of  enabling  higher  speeds  and  feeds  to  be  employed 
with  a  corresponding  increase  in  production.  The  com- 
bined guard  and  lubricator  is  ciuickly  adjusted  to  suit  dif- 
ferent sizes  of  saws  and  can  be  raised  to  clear  the  saw 
when  it  is  desired  to  remove  it  for  sharpening.  A  special 
throttle  is  provided   for  changing  the   direction   of  lubricant 


obtained. 


Fig. 


Combination    Ouard    and    Lubricator    for    Nuttr 
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as    it    Is   dclivcrcil    Id    the    culliiiK'    jxihit.    or    lor    sloppiiik'    llio 
flow    entirely    wliilc    tlic    iiiiicliine    Ik    running. 

In  most  cases.  nietiil-euttinK  saws  are  employed  to  cut  l):ir 
stock  of  various  leuKtlis,  but  the  h-nRtli  of  the  work  is  usually 
great  enough  so  that  the  use  of  an  independent  stock  rest  is 
necessary.  The  usual  method  of  feediuK  the  stock  requires 
the  operator  to  leave  his  machine  and  push  or  pull  the  bar 
along  by  hand,  after  each  cut  has  been  completed.  Kig.  3 
shows  a  stock  feed  attachment  which  has  recently  been 
brought  out  by  the  Nutter  &  Barnes  Co.  to  provide  for  feed- 
ing the  stock  mechanically.  This  equipment  Is  shown  in 
connection  with  the  6-inch  size  cutting-off  machine  but  may 
be  applied  to  any  of  the  machines  built  by  this  company. 
The  device  consists  of  a  pedestal  support  containing  an  idler 
roll  which  supports  the  weight  of  the  stock  at  the  outer  end. 
Two  round  bars  connect  this  standard  to  the  base  of  the 
machine;  and  the  traveling  stock  rest  or  carriage  in  which 
the  stock  is  clamped  moves  along  these  bars,  tlie  movement 
being  controlled  by  a  crank  at  the  front  of  the  machine. 
This  crank  is  connected  to  a  chain  which,  in  turn,  is  attached 
to  the  stock  carriage.  The  usual  length  in  which  this  stock 
feed  attachment  is  furnished  is  6  feet,  but  the  length  may 
be  easily  increased  by  providing  longer  or  shorter  connecting 
bars  and  a  chain  of  corresponding  length.     In  operation,  the 


Fig.    1. 


Opposite  Sides   of   the   Becker  Inserted-tooth 
Mining    Cutter 


they  become  smaller  through   repeated  grinding.     The   teeth 
are  lield  in  the  body  by  means  of  hardened  tool  steel  pins. 

The  body  of  tlie  cutter  is  made  of  nickel  steel  and  the 
blades  of  "Novo  Superior"  steel.  In  assembling  the  cutter,  it 
is  important  to  observe  that  the  blades  must  not  drive  so 
tight  that  the  adjusting  screws  will  not  work  them.  The 
teeth  are  set  back  of  the  center  line  at  an  angle  of  15  de- 
grees and  a  rake  of  10  degrees.  In  a  recent  test  conducted 
with  one  of  these  cutters  on  a  Becker  high-power  milling  ma- 
chine, the  cutter  was  run  at  a  peripheral  speed  of  115  feet 
per  minute  with  a  feed  of  %  inch  per  revolution.  Operating 
under  these  conditions,  cast  iron  with  20  per  cent  steel  was 
removed  at  the  rate  of  52  cubic  inches  per  minute  and  the 
cutter  showed  no  sign  of  chatter  or  vibration. 


Nutter  &   Barnes   6-incli   Cutting-off  Machine   equipped 
witli   Stock   Feed  Attachment 

stock  clamp  on  the  machine  is  released  and  the  stock  brought 
forward  by  turning  the  crank  at  the  front  of  the  machine, 
until  the  end  of  the  bar  has  been  brought  into  contact  with 
the  stock  gage,  which  is  set  in  accordance  with  the  length 
of  the  piece  that  is  required  to  be 
cut  off.  The  clamp  on  the  machine 
is  again  tightened  and  the  saw 
started.  This  sequence  of  opera- 
tions is  repeated  until  the  traveling 
clamp  has  reached  the  full  length 
of  its  traverse,  after  which  the 
clamp  is  released  and  moved  back 
to  the  starting  position  at  the  op- 
posite end   of   the  connecting  bars. 


NORTON   GRINDING  WHEEL  STAND 

This  machine  is  the  result  of  the  experience  of  the  Norton 
Co.,  Worcester,  Mass.,  in  the  use  of  grinding  wheels  on 
many  types  of  floor  stands;  and  the  designers  have  en- 
deavored to  incorporate  into  it  every  feature  that  will  help 
to  obtain  greater  production,  and  to  give  longer  life  to  the 
grinding  wheels  and  the  machine  itself.  While  it  is  not  a 
radical  departure  from  the  machines  now  common  in  the 
better  equipped  shops,  it  is  evident  that  its  designers  have 
given  careful  attention  to  such  features  as  rigidity,  safety, 
convenience  of  operation,  and  means  of  lubrication  and  dust 
removal.  Particular  attention  has  also  been  paid  to  the 
general  appearance  of  the  machine  as  indicated  by  its  free- 
dom from  sharp  corners,  recesses  and  uncovered  bolts.    While 


BECKER  MILLING 
CUTTER 

A  high-power  inserted  tooth  mill- 
ing cutter  which  has  recently  been 
placed  on  the  market  by  the  Becker 
Milling  Machine  Co.,  Hyde  Park, 
Mass.,  is  shown  in  Fig.  1;  and  Fig. 
2  presents  details  of  the  construc- 
tion of  this  tool.  The  most  im- 
portant feature  is  the  solid  back- 
rest for  the  cutter  teeth,  inserts 
being  provided  in  the  cutter  body, 
against    which    the    teeth    have    a 

solid  bearing,  as  shown  in  the  cross-sectional  view  A-A. 
The  inserts  which  back  up  the  teeth  are  prevented  from 
moving  in  or  out  by  means  of  screws,  one  of  which  is  shown 
in  the  cross-section  B-B.  The  section  C-C  shows  one 
of  the  adjusting  screws.  These  screws  have  %  inch  adjust- 
m«nt  and  provide  for  taking  up  wear  on  the  cutter  teeth  as 


Fig.  2. 


Assembly  and   Cross-sectional  Views  of  Becker  Inserted-tooth  Milling 
Cutter    showing    Construction 

the  founc'iation  space  occupied  by  the  machine  is  small,  its 
weight  and  rigidity  permit  of  a  very  desirable  overhang  of 
the  bearing-bed.  This  feature  allows  ample  foot-room  for 
the  operator.  Each  bearing  is  divided  into  two  parts  and 
the  large  bearing  surfaces  help  to  insure  long  life.  The 
diameter  of  the   spindle   in   the  bearings  is  made   1/16   inch 
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oversize,  allowing  sullicitiil  stock  lor  regriiuliiij;  when  tliis 
becomes  necessary.  The  portion  of  the  spindle  outside  the 
bearings  is  made  siiffic'iontly  long  to  take  taper  wheels  of 
1^  or  %  inch  taper  per  foot,  which  have  the  same  width  of 
face  as  the  maximum  width  of  straight  wheels.  End  play 
on  the  spindle  is  easily  taken  up.  The  Inside  flanges  an- 
fltted  loose  on  the  spindle  and  driven  by  a  key,  making  their 
removal  a  simple  matter.  Taper  flanges  of  any  make  may 
be  used  on  these  machines,  if  the  hole  is  the  right  size,  by 
cutting  a  spline  in  the  hole  of  the  inside  flange  to  fit  the 
square  key  in  the  spindle. 

Oiling  is  accomplished  by  the  splash  system,  insuring 
positive  lubrication.  The  oil  reservoir,  which  is  located 
under  and  between  the  two  parts  of  the  bearing,  holds  a 
supply  of  oil  sutlicient  for  several  months.  The  design  al- 
lows ample  space  for  the  oil  to  drain  back  into  the  reservoir 
and  be  used  over  and  over  again.  All  lubricant  can  be  easily 
and  quickly  removed  from  the  reservoirs  which  arc  readi'.y 
accessible  for  cleaning.  Dustproof  covers  protect  the  bear- 
ings and  oil  chambers  and  an  oil  guard  inside  the  beariiiK- 
chamber  prevents  the  oil  thrown  up  by  the  splasher  from 
working  out  through  the  joints  of  the  bearing-bed  and  bearing- 
cover.  The  under  side  of  the  overhanging  bearing-bed  is  pro- 
vided with  a  machined  seat  and  T-slots;  and  the  work-rest 
brackets,  protection  hoods  and  surface  grinding  attachments 
are  secured  by  bolts  placed  in  those  T-slots,  in  which  they 
may  be  attached  or  removed   very  quickly.     All  attachments 


Fig.    1.     The    Norton    Model    D    Grinding    Wlieel    Stand 

are  independent  and  Interchangeable.  Whenever  it  is  de- 
sired to  grind  large  work  that  requires  the  removal  of  the 
work-rest,  the  work-rest  bracket  can  also  be  removed.  This 
permits  the  grinding  of  large  pieces  without  interference  of 
projecting  brackets,  even  if  the  wheel  in  use  is  of  minimum 
diameter.  The  top  surface  of  the  work-rest  is  chilled,  in- 
suring long  life;  and  is  of  ample  size  to  give  adequate  sup- 
port for  large  and  heavy  work. 

A  substantial  belt  guard,  which  permits  any  belt  angle 
from  vertical  to  4.5  degrees,  extends  two  inches  above  the 
top  line  of  the  maximum  size  of  wheels.  This,  besides  af- 
fording protection  to  the  operator,  serves  to  protect  the  belt 
when  long  pieces  are  ground  on  the  surface  grinding  attach- 
ment. A  protection-  and  dust-hood,  designed  especially  for 
the  Model  D  floor  stand  shown  in  Pig.  1,  is  for  the  purpose 
of  providing  protection  against  injury  in  case  of  accident  to 
the  wheel;  and  also,  when  the  hood  is  connected  with  some 
suitable  dust  removal  system,  against  injury  to  health  from 
inhalation  of  dust.  The  bracket  which  supports  the  hood 
serves  also  as  a  dust  exhaust  pipe.  The  closed  hood  consists 
essentially  of  a  heavy  band  of  boiler  plate  and  two  heads  or 
side  plates.  The  hood  surrounds  about  five-sixths  of  the 
wheel,  leaving  a  60-degree  opening,  and  a  heavy  steel  slide 
provides  adjustment  for  wheel  wear.  The  slide  travels  in 
grooves,  describing  an  arc  around  a  center  other  than  the 
spindle  center  so  that,  irrespective  of  the  size  of  a  wheel,  60 
degrees  of  the  periphery  of  the  wheel  is  exposed  for  grinding 
purposes  and  protection  is  always  afforded.  This  type  of 
hood  covers  the  end  of  the  spindle,  thus  preventing  accidents 


due  to  clothing  becoming  caught  on  the  nut  on  the  spindle. 
Through  the  employment  of  a  special  lock-nut  the  outer 
head  or  side  plate  Is  easily  removed  to  permit  making  a 
change  of  wheels. 

In  addition  to  the  Model  D  type  of  hood,  the  Norton  Co. 
is  also  placing  on  the  market  a  Model  E  hood  which  Is 
designed  along  the  lines  of  the  former  and  adaptable  to  any 
make  of  floor  stand  conforming  to  the  general  contour  of  the 
Norton  stands.  In  applying  this  hood,  it  Is  simply  necessary 
to  provide  a  suitable  bracket  to   which   may   be  attached  the 


Fig.    2,     Protection-   and   Dust-hood  of  tho  Norton   Model   D 
Grinding   Wheel  Stand,    ihown   Closed    and    Open 

inner  head,  which,  in  turn,  holds  the  entire  structure.  This 
hood  is  so  designed  that  it  is  adjustable  about  the  wheel, 
permitting  the  grinding  to  be  done  on  top,  at  the  front  or 
at  the  bottom  of  the  wheel.  Instead  of  having  the  bracket 
by  means  of  which  the  hood  is  fastened  to  the  wheel,  serve 
the  additional  purpose  of  a  dust  exhaust  pipe,  the  Inner  head 
of  the  hood  is  solid  and  the  exhaust  pipe  Is  located  on  the 
boiler-plate  band.  The  exhaust  pipe  is  mounted  on  a  steel 
plate  of  the  same  radius  as  the  band  and  is  firmly  bolted  to 
tho  latter.  Model  E  hoods  are  furnished  with  a  full  size  band 
and  the  exhaust  connection  is  not  attached.  The  user  can 
readily  cut  the  opening  at  any  desired  point  and  attach  the 
exhaust  connection  after  the  hood  is  located  on  the  machine. 
These  machines  are  made  in  four  standard  sizes  with 
spindles  li/4,  IVz,  1%  and  2  inches  in  diameter,  and  a  special 
machine  can  be  built  to  order  with  a  spindle  2V^  inches  in 
diameter.  The  principal  dimensions  of  the  machine  with  a 
2-inch  spindle  are  as  follows:  Distance  between  wheels,  62 
inches;   height  of  spindle  above  the  floor,  SOVi  inches;  length 


Fig.   3 


Protection-   and   Dust-hood   of   the   Norton   Model 
Grinding    Wheel    Stand   shown   Closed    and    Open 


of  bearings,  16^  inches;  diameter  of  spindle  bearings, 
2  3/16  inches;  diameter  of  safety  flanges,  12  Inches;  size  of 
cone  pulley  steps,  9»4,  8  9/16  and  5%  Inches;  foundation  space 
required  27  by  42  inches;  floor  space  occupied  by  machine, 
27  by  88 V4  inches;  size  of  wheels  used,  24  inches  In  diameter 
by  4  inches  face  width;  net  weight  of  machine  and  hoods. 
1705  pounds. 

FITCHBURG   GRINDING   MACHINES 

The   FilclibuiR  Crinder  Co..   Kitchburg.   Mass.   is   the   manu- 
facturer of  the  <>  by  1.')   inch  plain  grinding  machines  shown 
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in  the  actomiiaiiyinK  lllustrnllons.  Fig.  1  shows  the  front 
view  ol'  tlic  stylo  A  iimchliio  and  Fig.  5  shows  the  front  view 
of  the  style  U  machine.  Ucfcrrlng  to  these  Illustrations,  It 
will  be  seen  that  a  large  pilot  wheel  has  been  substituted  on 
the  style  1!  niaelilno  in  place  of  the  power  table  traverse  em- 
ployed on  tlie  stylo  A  grinder.  By  omitting  the  transverse 
gear  box  and  automatic  feed,  It  has  been  possible  to  build 
an  efficient  niaehine  at  a  comparatively  low  price,  for  grind- 
ing short  cylindrical  pieces  in  larg"  quantities.  In  other 
respects,  the  styles  A  and  B  machines  are  quite  similar  and 
the  detailed  description  which  follows  Is  applicable  to  either 
type. 

These  machines  are  essentially  nianuracturing  grinders  for 
producing  either  straight  or  taper  cylindrical  work  in  quan- 
tities. The  wheels  used  are  16  inches  in  diameter  and 
2  or  3  inches  face  width.  The  work  may  be  supported  on 
either  dead  or  live  centers.  It  has  already  been  stated  that 
the  style  A  machine  is  fitted  with  power  table  traverse  and 
work  change  gear  boxes,  each  of  which  is  independent  of  the 
other  and  provides  suitable  speeds  and  feeds  for  various 
classes  of  work  which  come  within  the  range  of  this 
machine.     A    single   lever   provides   for   starting   or   stopping 
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Fig.    1.     Front  View  of  Fitchburg  Style   A   Plain   Grinding  Machine 

the  table  travel  at  any  point  in  its  stroke  and  for  simul- 
taneously engaging  or  disengaging  the  traverse  handwheel. 
The  style  A  machine  also  has  automatic  cross  feed  and 
positive  stops  for  use  in  the  production  of  duplicate  work. 
All  shaft  bearings  in  the  machine  are  ground  and  fitted  with 
removable  bushings,  and  many  of  the  bearings  are  self  oiled. 

The  base  of  the  machine  is  of  massive  proportions  and 
internally  braced  to  give  the  required  rigidity.  It  is  of  com- 
pact design  and  the  units  are  so  located  as  to  be  easily  ac- 
cessible. Any  unit  may  be  removed  from  the  machine  with- 
out requiring  the  other  units  to  be  disturbed.  Wide  bear- 
ing surfaces  of  the  V-  and  flat  type  are  provided.  An  oil 
reservoir  for  automatically  oiling  the  ways  is  located  in  the 
bed.  A  pan  of  liberal  proportions  is  provided  at  the  back 
of  the  machine  to  catch  the  water.  The  wheel  spindle  is 
made  from  a  special  alloy  steel,  and  after  hardening,  is 
ground  and  lapped  to  the  required  size.  Bearings  are  bushed 
with  phosphor-bronze,  and  large  self-feeding  lubricators  are 
provided  to  insure  having  a  liberal  supply  of  oil  delivered 
to  the  boxes. 

The  wheel  head  is  of  massive  proportions,  and  slides  on 
long  flat-  and  V-ways.  It  is  held  in  place  by  gravity  and  is 
provided  with  a  safety  gib  to  guard  against  danger  of  lifting 


Fig.    2.     Opposite  Side  of  Machine  shown  in  Fig.    1 

under  normal  conditions.  The  table  slide  is  unusually  heavy 
and  is  powerfully  ribbed  to  resist  torsional  strains.  The 
swivel  table  has  a  liberal  bearing  on  the  table  slide  and 
pivots  on  a  large  central  stud.  This  table  provides  for  grind- 
ing tapers;  it  is  graduated  to  read  in  degrees  and  tapers 
expressed  in  inches  per  foot. 

The  headstock  slides  on  the  ways  of  the  table  and  is 
clamped  in  position  by  a  hook  bolt.  It  is  of  the  geared  type, 
the  spindle  being  ground  and  fitted  in  removable  bronze 
bushings  which  may  be  replaced  when  worn.  The  moving 
parts  are  lubricated  by  the  splash  system.  The  spindle  is 
hardened  and  finished  by  grinding  and  lapping;  it  may  be 
revolved  for  grinding  parts  which  require  a  live  spindle.  The 
work  is  started  and  stopped  by  a  lever  mounted  on  the  head- 
stock.  The  footstock  is  secured  to  and  preserves  its  align- 
ment on  the  swivel  table  in  the  same  manner  as  the  head- 


Fig.    3.     End   View    of   Fitchburg   Style    A    Plain    Giu.ding   Machine 
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Fig.    4.     Opposite  End  of  Machine  shown  in   Fig.   3 

Stock.  The  wheel  side  of  the  footstock  base  and  the  spindle 
are  flattened,  which  reduces  the  movement  of  the  wheel  slide 
when  truing  the  wheel.  The  diamond  point  for  this  purpose 
is  mounted  on  the  footstock  spind'.o  which  may  bo  rigidly 
clamped  for  supporting  the  center  to  the  work. 

The  universal  back-rests  provided  on  this  machine  have 
both  vertical  and  horizontal  movement  and  very  delicate  ad- 
justments can  be  made.  The  pump  is  of  the  fan  type  and 
revolves  in  a  horizontal  plane;  it  is  kept  immersed  so  that 
it  is  constantly  primed  and  no  packing  is  required.  The 
water  tank  is  of  ample  size  and  provided  with  settling 
pans  which  are  easily  accessible  for  cleaning.  The  self-con- 
tained countershaft  provides  three  changes  of  speed  for  the 
grinding  wheel  and  all  rotating  members  run  on  Hyatt  roller 
bearings.     All   overhead  belt  changes  are   operated   from  the 


front  of  the  niacliine.  The  ctiuipment  of  the  grinder  Includes 
self-contained  overhead  works,  a  universal  back-rest,  a  center 
grinding  attachment,  water  guards,  dogs,  two  grinding  wheels 
and  the  necessary  wrenches. 

The  principal  dimensions  of  the  style  A  machine  are  aB 
follows:  Swing  over  table,  6  Inches;  distance  between  cen- 
ters, 15  inches;  swivel  table  graduated  to  an  angle  of  13  de- 
grees or  to  a  taper  of  5  Inches  per  foot;  number  of  work 
speeds,  10;  range  of  work  speeds,  30  to  345  R.  P.  M.;  num- 
ber of  traverse  table  feeds,  10;  range  of  traverse  table  feeds. 
10  inches  to  92  inches;  number  of  grinding  wheel  speeds,  3. 
The  power  developed  by  the  motor  which  drives  the  machine 
is  7  horsepower.  The  floor  space  occupied  Is  52  by  6<;  inches; 
and  the  net  weight  of  the  machine,  3600  pounds.  Similar 
dimensions  apply  to  the  style  B  machine  except  that  there 
are  no  power  movements  for  the  table,  and  the  net  weight  of 
the  machine  is  3350  pounds. 


TURNER   AUTOMATIC   TURRET   DRILL 

With  the  view  of  iiicrea.sing  production  by  having  a 
series  of  tools  available  for  performing  successive  operations 
on  a  piece  of  work  without  requiring  it  to  be  reset  or  the 


Fig.    5,     Front   View  of   Fitchburg  Style   B   Plain   Grinding  Machine 


Turner    Model    F    Heavy-duty    Turret    Drilling    Machine 

tools  to  be  changed,  the  Turner  Machine  Co.,  Danbury,  Conn., 
has  brought  out  the  Model  F  turret  drill  which  is  illus- 
trated herewith.  This  machine  is  of  heavier  construction 
than  the  other  types  of  turret  drills  built  by  this  company, 
the  present  machine  being  intended  for  relatively  heavy 
work.  It  frequently  happens,  however,  that  some  small  holes 
have  to  be  machined  in  a  piece  in  which  it  also  is  re- 
quired to  drill  relatively  large  holes,  and  to  enable  these 
small  holes  to  be  drilled  efficiently,  the  use  of  drill  speeders 
is  recommended.  Each  spindle  in  the  turret  carries  a  dif- 
ferent tool  which  is  successively  and  automatically  regis- 
tered in  exactly  the  same  position.  The  mechanism  by  which 
this  automatic  indexing  is  obtained  is  not  complicated  and 
the  machine  can  be  operated  rapidly  by  an  average  work- 
man and  produce  work  of  extreme  accuracy.  The  accompany- 
ing illustration  will  give  the  reader  an  Idea  of  the  design. 
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'I'lif  ((iliiiim  and  base  aii'  iiisl  Integral,  llic  eoluiim  being 
ul'  rt'i-taiiKiilar  socUoii  and  lapcrhiK  Ironi  8  by  15  inches  at 
tlie  base  to  5  by  11  liu'lics  at  l\u\  top;  it  is  Internally  ribbed 
and  cross  braced  to  provide  tlio  re(iiiired  rigidity.  It  wili  be 
seen  thai  I  lie  turret  is  vertical;  it  rotates  automatically  and 
wlien  I  111'  operator  returns  the  spindle  to  its  full  height,  the 
turret  indexes  to  bring  the  next  spindle  into  tlie  operating 
position.  The  detents  are  adjustable  for  both  wear  and  ac- 
curacy. They  are  made  of  a  special  chrome-vanadium  steel 
which  has  a  compressive  strength  exceeding  400,000  poiinds 
per  square  inch  when  lieat-treated  according  to  the  method 
used  by  this  company.  As  the  detents  are  located  further 
from  the  center  of  the  turret  than  the  working  tools  or 
spindles,  a  high  degree  of  accuracy  is  obtained.  The  spindles 
are  of  heat-treated  nickel  steel,  the  elastic  limit  of  which  is 
in  excess  of  90,000  pounds  per  sciuarc  inch;  the  spindles  are 
completely  finished  by  grinding.  The  spindle  driving  gears 
are  made  of  heat-treated  chrome-nickel  steel,  and  Feichtel  & 
Sachs  ball  thrust  bearings  are  mounted  under  the  spindle 
gears  on  the  top  of  the  turret  and  also  at  the  bottom  of  the 
spindle  in  order  to  support  the  thrust  of  the  tools  and  in- 
crease  the   smoothness   of   drive. 

The  feed  mechanism  is  driven  from  the  vertical  shaft  which 
drives  the  spindle  and  the  feed  may  be  en- 
gaged or  disengaged  without  stopping  the  ma- 
chine. An  automatic  trip  is  provided  to  throw 
out  the  feed  at  any  predetermined  point  in  the 
spindle  travel.  The  feed  gears  are  enclosed  in 
a  dust-proof  case  and  provide  four  changes  of 
feed,  the  drive  being  direct  on  the  coarser 
feeds.  The  feed  gears,  in  connection  with  the 
two  spindle  speeds,  provide  a  range  of  eight 
changes  for  the  machine.  Tlie  feed  is  actuated 
by  helical  gears  which  operate  very  smoothly. 
The  feed  gears  are  only  running  when  the  feed 
is  in  operation.  Three  sets  of  helical  gears  are 
used  in  the  feed  mechanism;  the  first  two  sets 
run  at  higher  speeds  and  lower  pressure  than 
the  final  set.  The  thrust  of  the  first  two  sets 
of  gears  is  taken  by  a  system  of  multiple 
washers  and  the  thrust  of  the  final  set  is  car- 
ried by  a  ball  thrust  bearing.  One  gear  of  each 
pair  is  of  chrome-nickel  steel  and  the  other  is 
of  a  special  grade  of  hard  bronze. 

The  spindles  may  be  fed  by  either  hand  or 
power.  For  the  hand  feed,  either  a  handwheel 
or  lever  is  used,  the  former  being  more  sensi- 
tive and  better  adapted  for  profiling  and  other 
milling  operations.  The  inactive  spindles  are 
positively  locked  in  their  extreme  upper  po- 
sition and  as  each  spindle  is  automatically  swung  into  the 
working  position,  the  positive  lock  is  released.  The  spindle 
projects  approximately  1%  inch  under  the  sleeve  and  a  ball 
thrust  bearing  is  interposed  between  the  nose  of  the  spindle 
and  the  end  of  the  sleeve.  The  bearing  is  packed  with  grease 
and  surrounded  by  a  dust-proof  brass  collar.  The  sleeve  is 
12  11/16  inches  in  length  and  the  spindle  has  a  4-inch  bearing 
within  the  sleeve  at  each  end,  with  an  oil  chamber  at  the 
center.  The  upper  end  of  the  spindle  is  guided  in  the  turret. 
This  method  of  supporting  the  spindles  close  to  the  nose — 
together  with  the  long  bearings  placed  far  apart — gives  ex- 
ceptionally  rigid   support. 

A  feature  which  makes  the  machine  suitable  for  driving 
small  and  delicate  tools,  such  as  drills  and  taps,  is  that  each 
tool  has  its  own  individual  feed,  which  may  be  operated  by 
hand  if  desired.  This  offsets  the  weight  of  the  machine, 
which  would  otherwise  be  poorly  adapted  for  driving  deli- 
cate tools.  It  is  not  feasible  to  provide  in  a  single  machine 
the  extreme  range  of  speeds  and  feeds  which  are  necessary 
for  driving  tools  of  widely  divergent  sizes.  For  example,  a 
machine  powerful  enough  to  drive  drills  from  1  to  2  inches 
in  diameter  could  scarcely  be  made  suitable  for  driving  small 
sized  drills.  Yet  it  is  often  desirable  to  have  such  operations 
follow  each  other  on  the  same  piece  of  work.  As  previously 
mentioned,  the  Turner  turret  drill  is  adapted  for  work  of 
this  character  by  using  drill  speeders  to  drive  the  smaller 
sized  tools. 


The  back  gcsars  are  operated  by  a  rriclion  chitch  and  may 
be  rocked  out  of  engagement  when  not  in  use,  in  the  same 
way  that  the  back  gears  of  a  latlie  are  disengaged.  The 
gears  which  operate  the  reverse  mechanism  for  tapping  and 
threading  operations,  back  out  the  tap  or  die  at  1.6  times  the 
forward  speed.  The  tapping  gears  may  be  disengaged  by 
m(>ans  of  an  intermediate  gear  and  friction  clutch  when  the 
tapping  meclianism  is  not  reciuired.  Both  the  back  gears  and 
the  tapping  gears  may  be  engaged  or  disengag(!d  without  re- 
(luiring  the  machine  to  be  stopped.  The  control  levers  for 
all  members  of  the  machine  are  within  easy  reach  of  the 
()l)erator.  All  shaft  bearings  are  bronze  bushed  so  that  they 
may  be  easily  renewed  when  necessary.  Wherever  it  is  possi- 
ble, lubrication  is  provided  by  grease  cups.  The  table  is  ade- 
quately ribbed  and  has  a  working  surface  18  by  23  inches  in 
size.  The  oil  groove  is  of  amp'e  proportions  to  prevent 
lubricant  from  overflowing,  the  lubricant  being  supplied  by 
a  gear-driven  pump  and  delivered  through  a  flexible  supply 
pipe.  The  table  is  supported  from  the  knee,  on  which  it  hi? 
a  three-point  bearing.  In  changing  the  machine  over  from 
one  job  to  another,  it  is  merely  necessary  to  change  the  tools 
for  the  successive  operations  to  be  performed,  and  to  locate 
the  jig  or  fixture  that  is  to  be  used  on  the  table.     Each  tool 


Almond  Post  Type   Radial 
Arm   extended 


Machine  shown  in  Fig. 
th  Arm  Closed 


is  automatically  brought  to  the  same  center  until  the  sequence 
of  operations  lias  been  completed. 


ALMOND   POST   TYPE   RADIAL   DRILL 

A  post  type  radial  drill  designed  to  be  fastened  to  either 
a  column  or  wall,  and  used  for  light  drilling  and  tapping  oper- 
ations, is  illustrated  in  Figs.  1  and  2.  This  machine  has  a 
drilling  radius  of  4  feet  and  will  handle  twist  drills  up  to 
'/s  inch  and  standard  taps  up  to  %  inch  in  diameter.  The 
machine  is  entirely  self-contained  and  may  be  driven  direct 
from  the  lineshaft  or  by  an  individual  constant-speed  motor. 
Six  changes  of  spindle  speed  are  provided,  these  speeds  being 
in  geometrical  progression  and  ranging  from  175  to  1000 
revolutions  per  minute.  The  machine  is  equipped  with  ball 
bearings  throughout  so  that  it  is  well  suited  for  operation  at 
high  speed.  The  saddle  that  carries  the  swinging  arm  has 
a  vertical  adjustment  of  2  feet,  an  elevating  screw  with  the 
thrust  supported  by  a  ball  bearing  being  provided  for  this 
purpose.  The  main  driving  belt  passes  tlirough  the  trunnions 
on  which  the  main  frame  swings,  so  that  the  belt  tension  and 
alignment  are  not  affected  by  the  swinging  of  the  arms  or  by 
the  vertical  adjustment.  Provision  is  made  on  the  machine 
for  maintaining  the  tension  of  the  driving  belts  at  the  re- 
quired point.  The  weight  of  the  swinging  frame  is  supported 
by  ball  thrust  collars  and  provision  is  made  for  taking  up 
any  wear  which  may  develop  at  tlie  trunnions. 
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Tlu!  geared  tapping  attachment  Is  one  of  the  features  of 
this  macliine.  Wlien  tlie  .spindle  is  run  on  eitlier  of  the  three 
open  belt  speeds  whieli  are  obtained  by  the  three  steps  on 
the  cone  pulley,  the  reversing  gears  are  not  running,  these 
gears  being  automatically  locked  out  of  engagement  when 
the  machine  is  operating  under  these  conditions.  When  the 
tapping  attachment  is  thrown  into  operation,  the  spindle 
speed  is  reduced  to  1/3  of  the  open  belt  speed  and  a  quick 
reverse  of  approximately  2  to  1  is  available.  Owing  to  the 
fact  that  the  belt  speed  is  not  reduced,  this  arrangement  gives 
ample  power  as  well  as  the  proper  speeds  for  large  drilling, 
reaming,  eounterboring  and  stud  set  operations,  in  addition 
to  tapping.  The  change  from  the  drilling  speed  to  the  tapping 
speed  is  made  while  the  machine  is  running  by  means  of  the 
operating  levers  shown  on  the  side  of  the  head.  The  hand 
feed  lever  has  a  ratchet  adjustment  and  a  counterweight  is 
attached  to  it.  This  counterweight  supports  the  weight  of 
the  spindle  and  tool,  and  provides  for  returning  the  lever  into 
a  convenient  position  for  the  operator.  This  macliine  is 
manufactured  by  the  Almond  Mfg.  Co.,  Cleveland,  Ohio. 


SMILLIE   TURRET   LATHE   DRILL    CHUCK 

C.  M.  Smillie,  130  E.  Larned  St.,  Detroit,  Mich.,  is  the 
manufacturer  of  the  turret  lathe  drill  chuck  illustrated  here- 
with. This  chuck  is  not  self-centering.  It  is  provided  with 
means  for  setting  tlie  tool  either  way  from  the  chuck  center 
in  order  to  line  the  tool  up  proper- 
ly with  the  machine  spindle. 
This  adjustment  is  made  by  two 
cap-screws  which  move  the  jaws 
in  a  transverse  slot  in  the  body  of 
the  chuck.  The  chuck  is  set  in 
the  turret  with  the  jaw  slot  either 
horizontal,  vertical  or  at  an  angle, 
with  the  line  of  travel  of  the 
jaws  crossing  the  axis  of  the  ma- 
chine spindle.  The  adjusting 
screws  are  then  regulated  to  bring  the  tool  into  exactly 
the  required  alignment.  If  it  is  necessary  to  remove  the  tool 
for  grinding,  this  is  done  by  simply  loosening  one  screw  and 
after  grinding  the  tool,  replacing  it  in  the  chuck  and  tighten- 
ing the  screw  up  again.  Where  this  method  is  follow-ed, 
the  alignment  is  not  disturbed.  The  chuck  can  be  quickly 
set  up  on  the  machine  and  it  is  of  simple  and  substantial 
design  so  that  ample  wear  is  assured.  The  tool  is  made  in 
three  sizes  which  have  respective  capacities  for  drills  from 
No.  42  to  i/i  inch,  from  %  inch  to  %  inch  and  from  Vo  to  1 
incli   in   diameter. 


SmiUie   Turret   Lathe  Drill 
Chuck 


F.  E.  WELLS   TAP   WRENCH 

An  adjustable  tap  wrench  of  simple  design,  which  is  a 
recent  product  of  F.  E.  Wells  &  Son  Co.,  Greenfield,  Mass., 
is  illustrated  herewith.  This  wrench  consists  of  four  es- 
sential parts  in  addition  to  two  connecting  pins,  and  there 
is  practically  nothing  to  get  out  of  order.  The  centers  are 
drop-forged  and  the  handles  and  jaws  are  in  one  piece.     An 


Si^ 


F.    E.    Wells    Tap    Wrench    of    Simple    Construction 

independent  screw  is  provided  for  tightening  the  movable 
jaw  on  the  tap  shank,  the  arrangement  being  such  that  the 
jaw  cannot  work  loose.  The  jaws  are  milled  flat  to  give  the 
best  possible  grip  on  the  shank;  they  are  made  of  carbon 
steel,  hardened  and  tempered.  It  will  be  seen  that  the  center 
has  a  mottled  or  "gun  metal"  finish  and  that  the  handles 
are  knurled  to  prevent  the  hands  from  slipping  when  they 
are  covered  with  oil.  This  tap  wrench  is  made  in  eight 
sizes  and  the  range  of  the  complete  set  is  from  1/16  to  IV:! 
inch. 


AMERICAN  SWISS  FILE  &  TOOL  CO.'S 
"WAVECUT"  FILE 
The  American  Swiss  File  &  Tool  Co.,  24  John  St.,  New 
York  City,  has  added  to  its  line  a  file  known  as  the  "wave- 
cut."  The  cut  consists  of  diagonal  rows  of  cutting  edges 
which  give  the  file  its  wavy  appearance— hence  the  name 
"wavecut."  This  new  file  removes  metal  In  curly  shav- 
ings rather  than  the  granular  filings  produced  by  ordinary 
files.  The  new  file  operates  at  a  high  efficiency,  and  It  ia 
durable  and  of  excellent  appearance.     Tests  which  have  been 


American  Swiss  File  &  Tool  Co.'«  New  "Wavecut"   File 

made  show  that  the  "wavecut"  file  is  equally  serviceable  in 
filing  silver,  brass,  copper,  nickel,  cast  iron  and  steel.  At 
present,  these  files  are  only  being  made  in  the  hand  shape, 
and  in  8-,  10-,  12-  and  14-inch  sizes,  each  size  being  made  in 
coarse,  medium  and   fine  cuts. 

Heretofore,  the  American  Swiss  File  &  Tool  Co.  has  not 
made  files  exceeding  12  inches  in  length,  but  in  response  to 
an  insistent  demand,  14-inch  files  have  been  added  and  files 
of  this  size  are  now  carried  in  stock.  These  files  are  made  in 
the  hand,  round,  square  and  mill  shapes  and  three  different 
cuts. 


WATERBURY-FARREL   SWAGING 
MACHINE 

The  demand  for  machines  for  pointing,  reducing  and  shap- 
ing round  stock  and  tubing  by  the  cold  process  has  led  the 
Waterbury  Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn., 
to  build  a  line  of  standard  rotary  swaging  machines  which 
are  made  in  sev- 
eral different  sizes 
with  capacities 
from  1/4  to  IVz  inch 
in  diameter.  These 
machines  are  large- 
ly used  in  rod  and 
tube  mills  for 
pointing  material 
preparatory  to 
drawing  it  through 
dies  on  a  "bull 
block,"  and  they 
are  extensively 
used  in  the  manu- 
facture of  various 
staple  articles  in 
the  metal  trade 
such  as  hose  noz- 
zle, tapered  shells 
and  screw  and  bolt 
work. 

These  swaging 
machines  are  extensively  used  by  jewelry  manufacturers 
for  reducing  a  bar  or  ingot  of  pure  or  plated  metal  to  a 
small  size,  which  is  suitable  for  drawing  on  individual 
blocks  or  continuous  wire-drawing  machines.  They  are 
of  very  simple  construction  and  built  exceptionally  strong 
to  enable  them  to  stand  up  under  various  severe  service 
conditions. 

The  design  has  been  worked  out  in  such  a  way  that  the  dies 
and  working  parts  of  the  mechanism  are  readily  accessible. 
In  the  operation  of  this  machine,  a  series  of  very  rapid  Im- 
pressions is  made  in  the  rod  or  tube  by  a  pair  of  die  blocks 
which  have  a  concentric  or  rotary  motion  around  the  work, 
thus  effectually  eliminating  the  possibility  of  dmcloping  a 
fill  or  burr. 


Watorbury-Farrel    Suagin;    Machine    for    reducing 
Round    Bar   Stock    or    Tubing 
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SHINN   METAL    CUTTING    BAND   SAW 

M.  K.  Shlnii  &  Co.,  184G  W.  Lako  St.,  Chicago,  111.,  arc  now 
building  the  vertical,  gravity-feed  band  saw  which  forms  the 
subject  of  this  article.  This  machine  Is  designed  for  cutting 
metal  Into  various  lengths  and  at  any  rc(iulred  angle.  It 
will  be  evident  from  the  illustration  that  the  design  of  the 
machine  is  .such  that  there  Is  nothing  to  interfere  with  the 
bar  to  be  cut,  no  matter  what  Its  length  may  be.  An  easily 
adjusted  swiveling  table  back,  and  a  vise  which  operates  in 
a  groove  on  the  tabl(\  enables  the  material  to  be  cut  at  any 
angle,  and  to  be  rigidly  held  during  the  cutting  operation. 
By  loosening  a  single  cap-screw,  the  saw  may  be  adjusted  to 
provide  for  ripping  sheet  metal  lengthwise. 

An  important  feature  of  this  machine  is  th(>  way  in  which 
the  non-cutting  part  of  the  saw  is  returned,  by  passing  over 


Shinn   Metal   Cutting   Sacd   Saw   equipped   with    Gravity   Feed 

idler  wheels  in  such  a  way  as  to  obviate  the  possibility  of  its 
interfering  with  the  material  that  is  being  cut,  and  at  the 
same  time  leaving  the  cutting  edge  of  the  saw  perfectly  verti- 
cal and  free  from  twist.  This  arrangement  enables  the  saw 
to  run  straight  in  the  line  of  cut  and  insures  accuracy  and 
long  life  to  the  saw  blade.  The  frame  supporting  the  band 
saw  wheels  is  mounted  upon  four  ball  bearing  wheels,  and 
provision  is  made  for  holding  the  frame  in  accurate  align- 
ment. The  inclination  of  the  track-way  on  which  the  wheels 
supporting  the  saw  frame  run  is  altered  by  means  of  the 
operating  lever  shown  at  the  front  of  the  machine  at  the 
right-hand  end,  the  feed  being  regulated  by  setting  the 
track-ways  at  an  angle  in  this  way.  The  cutting  part  of  the 
saw  maintains  a  vertical  position  during  the  entire  length  of 
cut  and  the  gravity  feed  is  constant  although  it  can  be  in- 
creased or  decreased  by  the  lever  referred  to. 

The  action  of  the  machine  is  entirely  automatic  and  after 
the  cut  is  completed,  the  saw  is  stopped  by  means  of  a  dog 
operating  a  clutch  attached  to  the  driving  pulley.  This  ma- 
chine has  a  capacity  for  cutting  metal  up  to  12  by  11  inches 
in  size  and  leaves  a  smooth  finished  surface.  The  floor  space 
occupied  is  45  by  45  inches.  The  band  saw  used  is  15  feet  6 
inches  long  by  %  inch  wide  by  0.0312  inch  thick.  An  idea 
of  the  capacity  may  be  gained  from  the  fact  that  the  ma- 
chine will  cut  a  2%-inch  cold-rolled  shaft  in  3  minutes. 


K.  &   E.  SLIDE  RULE   INDICATOR 


It  frc(iuently  happens  that  after  setting  th(!  indicator  or 
"runner"  on  the  Mannheim  or  duplex  type  of  slide  rules 
made  by  the  Keuffel  &  Esser  Co.,  HoboUen,  N.  J.,  It  Is  Im- 
possible to  read  the  result  because  certain  important  figures 
are  hidden  by  the  frame  which  holds  the  glass.  Several 
figures  are  often  obscured  In  this  way,  causing  some  Incon- 
venience to  the  user  of  the  rule.  With  the  view  of  over- 
coming this  difficulty,  the  frameless  indicator  shown  in  the 
accompanying  illustration  has  been  designed  and  patented 
by  this  company.  It  will  be  evid(!nt  from  the  illustration 
that  there  is  nothing  to  cover  the  scales  on  the  rule,  so  that 
every  figure  is  always  visible.  This  Improvement  greatly 
increases  the  ease  and  rapidity  with  which  a  slide  rule  can 
be  used  and  will  doubtless  be  appreciated  by  the  many  en- 
gineers, draftsmen  and  others  who  have  occasion  to  use  these 
useful  instruments  in  making  rapid  calculations.  Hereafter, 
the  K.  &  E.  adjustable  slide  rules  of  the  Mannheim  and 
duplex  types  will  be  equipped  with  frameless  indicators. 


AMES   BENCH  FILING   MACHINE 

The  Ames  bench  filing  machine  designed  particularly  for 
work  on  which  it  is  desired  to  file  surfaces  perfectly  straight 
and  true  to  any  required  angle  is  shown  in  Pig.  1.  This  ma- 
chine is  adapted  for  filing  dies,  jigs,  templets  and  for  similar 
clai-rscs  of  service.  The  height  from  the  bench  to  the  table  of 
the  machine  is  18  inches  and  the  table  is  9  inches  in  diameter. 
The  length  of  stroke 
may  be  adjusted 
from  2  to  5  inches  to 
meet  the  require- 
ments of  various 
classes  of  work.  It 
will  be  seen  that 
the  machine  is 
driven  by  a  three- 
step  cone  pulley, 
and  an  idea  of  its 
size  will  be  gained 
from  the  fact  that 
the  machine  and 
countershaft  weigh 
about   145   pounds. 

This  filing  ma- 
chine will  not  take 
regular  stock  files. 
Special  parallel  files 
are  used  which  are 
supported  at  both 
ends,  as  in  the  case 
of  a  jig  saw.  These 
special  files  are  8 
inches  in  length  and 
are  used  in  much 
the  same  way  as  a 
hack-saw  blade; 
either   saws    or   files 

can  be  used  in  the  ^'e-  ^'  =•  ^-  ^"""^  ^"""^  ^'^^"^  Machine 
machine  and  accurate  work  is  produced  in  both  cases.  The 
machine  is  particularly  adapted  for  die  work;  and  the  dies 
are  taken  from  the  machine  with  straight,  true  surfaces  of 
known  clearance.  This  machine  is  a  recent  product  of  the 
B.  C.  Ames  Co.,  Waltham,  Mass. 
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Frameless   Indicator   for   K.    &   E.    Slide   Rules 


Figr.  2.     Examples  of  Special  Files  for  Machine  shown  in  Fig.  1 
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EAMES   ARBOR   PRESSES 

The  G.  T.  EaiiU's  Co.,  Kalainuzou,  Mich.,  lias  added  to  its 
line  of  arbor  presses  three  small  sizes  known  as  the  Nos. 
0,  1  and  IVj.  These  small  machines  were  developed  to  meet 
the  demand  of  shops  where  the  work  requires  no  great 
amount  of  power.  Tlie  Nos.  0  and  1  machines  are  built  with 
the  ordinary  vise  typo  of  handle,  while  the  No.  1%  machine 
has  a  ratchet   attachment  so  that  the  lever  may  be  used  in 


Eames  Nos.    0   and    1>2    Arbor   Presses 

the  most  convenient  position.  The  design  and  construction 
of  these  tools  is  in  accordance  w^ith  the  most  modern  prac- 
tice and  is  sucli  as  to  enable  them  to  stand  up  under  hard 
service  conditions. 

RANSOM  BALL  BEARING  GRINDER 

The  accompanying  illustration  shows  a  motor-driven  dry 
grinding  machine  built  by  the  Ransom  Mfg.  Co.,  Oshkosh, 
Wis.  The  motor  is  5  horsepower  and  runs  at  900  revolutions 
per  minute;  it  is  intended  for  use  on  a  60-cycle,  3-phase 
circuit.  The  motor  is  bolted  to  the  main  frame  of  the  ma- 
chine and  is  usually  of  the  open  type,  although  it  can  bo 
enclosed  if  so  desired.  The  rotor  spindle  is  2  inclies  in 
diameter  at  the  ends  where  the  wheels  are  mounted  and  2% 


Bansom   BaU    Bearing   Motor-drivon    Grinder 

inches  in  diameter  between  the  bearings.  It  is  made  of 
high-carbon  steel  and  supported  on  either  side  of  the  motor 
by  S.  K.  F.  ball  bearings  of  the  double  row,  self-aligning 
type.  The  ball  races  are  exceptionally  heavy.  The  grinder 
is  equipped  with  two  abrasive  wheels  24  inches  in  diameter 
by  4  inches  face  width. 


With  the  view  of  testing  the  durability  of  the  l.carluKs, 
one  of  these  machines  was  recently  kept  In  constant  opera- 
tion on  heavy  foundry  grinding  for  a  period  of  ttve  months. 
Two  operators  were  employed  to  have  the  machine  running 
under  full  load  at  all  times.  At  the  end  of  this  test  a  care- 
ful examination  failed  to  show  any  appreciable  wear  in  the 
bearings.  The  wheels  are  covered  by  steel  guards  provided 
with  e.xhaust  pipe  connections.  The  guards  hav.-  been  re- 
moved from  the  machine  shown  in  the  Illustration  In  order 
to  illustrate  the  bearings  to  better  advantage,  but  the  sup- 
porting points  for  the  guards  are  shown.  Although  the  ball 
bearings  cost  more  than  babbitted  bearings,  they  are  the 
means  of  reducing  friction  and  maintenance  costs,  prevent- 
ing the  rotor  from  hitting  the  starter  due  to  play  which 
may  develop  in  plain  bearings,  and  the  ball  bearings  are 
easily  replaced  should  they  become  worn.  As  previously 
mentioned,  the  machine  shown  in  the  illustration  is  equipped 
with  wheels  24  inches  in  diameter  by  4  inches  face  width, 
but  grinders  of  this  type  are  built  in  sizes  for  wheels  from 
16  inches  in  diameter  up.  They  are  made  in  both  the  belt- 
and  motor-driven  types. 

ROCHESTER  CASEHARDENING  FURNACE 
The  Rochester  Casehardening  Co.,  Rochester,  N.  Y.,  has 
recently  brought  out  the  oil-fired  furnace  shown  in  Fig.  1, 
which  was  designed  by  G.  L.  Schuetz,  the  manager  of  this 
company.  While  the  furnace  can  be  supplied  in  several  dif- 
ferent sizes,  the  one  in  the  illustration  has  a  firebox  12  Inches 
high  by  24  inches  wide  by  48  inches  long.     For  convenience 


Fig.     1.     Rochester    Casehardening    Furnace 

in  loading  the  furnace  a  door  is  placed  at  the  rear  end  in 
addition  to  the  one  that  is  shown  at  the  front. 

This  furnace  is  of  the  over-fired  oil  burning  typo,  although 
it  can  also  be  equipped  to  burn  gas.  The  oil  burners  are  two 
in  number  and  are  located  at  opposite  sides  of  the  furnace 
near  the  top.  The  roof  of  the  furnace  is  arched  and  the  final 
combustion  takes  place  in  the  upper  part  of  the  chamber, 
close  to  the  roof.  There  is  no  vent  in  the  roof  of  the  fur- 
nace, it  being  claimed  that  the  combustion  is  so  complete  that 
no  objectionable 
products  are  given 
oft.  It  is  also  said 
that  because  there  is 
no  vent,  the  opening 
of  the  furnace  door 
does  not  create  a 
draft. 

This  furnace  is 
fitted  with  revolving 
sections  in  the  floor 
of  the  firebox  so  that 
work  requiring  very 

.  .  , ,„„,.  rig.    2.     Ucchanitm    for    revolving    the    Sections 

particular  treat-  „,  ^^^   ^^^.^^  rioor 
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incut  may  l)i"  liratctl  cvfiily.  Oiw  ol'  the  lloor  sections  Is 
shown  lyinn  in  front  ol  tlu!  lurnact'.  Tills  is  9  Indies  tliicli 
and  represents  also  tlie  thickness  of  the  walls  at  all  sec- 
tions— a  feature  that  maltes  a  ureat  savliiR  of  fuel.  The  ro- 
volvinK  sections  of  the  furnace  arc  rotated  by  tlic  same  air 
pressure  that  is  supplied  for  atomizing  tho  oil  in  the  burners. 
The  rotating  mechanism  is  shown  in  detail  in  Fig.  2  and  con- 
sists of  a  fan  box  having  two  blad(;d  fans,  against  whose 
blades  the  air  Is  directed.  From  the  fan  shaft,  bevel  gearing 
transmits  motion  to  a  central  shaft,  and  from  a  spur  gear  on 
this  shaft  the  shaft  of  the  two  revolving  sections  are  turned 
by  means  of  other  spur  gears.  The  amount  of  power  re- 
quired for  turning  the  sections  is  extremely  small,  even  when 
the  furnace  is  filled  with  work.  The  fan  travels  at  a  rate  of 
four  hundred  revolutions  per  minute  and  the  revolving  plate 
turns  at  a  speed  of  1.7  revolution  per  minute. 

One  of  the  principal  advantages  claimed  for  this  furnace 
is  that  it  can  be  operated  on  an  extremely  small  amount  of 
fuel.  On  average  work  the  furnace  shown  in  the  illustra- 
tion uses  but  two  and  one-lialf  or  three  gallons  of  crude  oil 
per  hour.  Tlierefore,  at  tlie  present  price  of  oil,  the  furnace 
can  be  run  at  a  cost  of  from  twelve  to  fifteen  cents  per  hour. 


KOKOMO   HIGH-SPEED   DRILL 

Recognizing  the  need  of  more  perfect  lubrication  of  the 
liigli-speed  parts  of  vertical  drilling  machines,  the  Superior 
Machine  Tool  Co.,  Kokorao,  Ind.,  has  added  to  its  line  a  21- 
incli  macliine  in  wlilcli  tlie  friction  back-gears  and  spindle 
driving  gears  are  completely  encased  in  oil  retaining  hous- 
ings. Tliis  is  the  means  of  avoiding  damage  due  to  failure 
on  tlie  part  of  the  operator  to  pay  the  necessary  attention  to 
oiling  liis  machine.  In  addition  to  serving  as  a  means  of 
lubrication,  these  housings  completely  enclose  the  gearing 
and  protect  the  operator  or  those  passing  the  macliine  from 
injury. 

The  back-gear  case  is  cast  integral  with  the  yoke,  with 
the  exception  of  the  gear  case  cover.  It  is  completely  ma- 
chined as  a  unit  ready  to  receive  the  removable  bronze 
bushed  bearings  with  which  the  machine  is  equipped 
tlirougliout.     The  gear  case  cover  is  packed  to   form  an  oil- 


tight  compartment  in  which  the  splash  system  of  lubrication 
may  b(!  oniployod.  One  supply  of  lubricant  will  last  for 
months  and  assure?  having  the  parts  lubricated  in  a  way 
whi<;h  prevents  undue  W'ear.  In  addition,  the  gears  and 
bearings  are  protected  from  dust  and  dirt  and  it  is  impossi- 
ble for  oil  to  be  thrown  on  the  floor  or  operator.  In  design- 
ing the  machine,  particular  attention  has  been  paid  to  the 
provision  of  means  for  rapid  and  constant  production, 
together  with  a  liigh  degree  of  accuracy.  All  bearings  are 
bronze  bushed  and  the  gears  are  cut  from  steel.  Tho  ma- 
chine is  equipped  with  friction  back  gears  and  a  patented 
friction  quick  return. 

INTERNATIONAL  LATHE   REVERSE 
MECHANISM 

The  International  Machine  Tool  Co..  Indiaiiapolis,  liul.,  has 
recently  designed  a  mei?lianical  reverse  iiu'chanism  for  use 
in  connection  with  the  "Libby"  heavy-duty  turret  lathe.    This 


Fig.    1.     Reverse  Mechanism  for  Use  on  the   "'Libby"   Turret  Lathe 

does  away  with  the  necessity  for  using  a  reversible  counter- 
shaft or  reversing  motor  in  cases  wliere  the  performance  of 
tapping  operations  requires  tlie  lathe  to  be  reversed  at  fre- 


Fig.    1.     Kokomo   21inch   Self-oiling  Drill 


Fig.    2.     Opposite  Side  of  Machine  shown  in  Fig.   1 
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(luent  intervals.  Fig.  1  shows  the  conipleto  reverse  iiieciiaiiisni 
and  reference  to  this  illustration  will  make  it  clear  that  this 
is  a  self-contained  unit  which  can  be  easily  applied  in  place 
of  the  standard  driving  pulley,  thus  niakiuK  it  feasible  to  add 
this  e(iuipnient  to  any  18-inch  "Libby"  turret  lathe  which  is 
now  in  service.  Fig.  2  shows  the  reverse  mechanism  set  up 
on   a   machine  and   the  control   at   the   front  of  the   machine 


Fig.    2.     Reverse   Mechanism  in  Place  on  the  Lathe 

where  all  of  the  control  levers  are  located.  This  reverse 
mechanism  is  of  strong  and  compact  design  and  is  sufficiently 
durable  to  stand  up  under  the  most  severe  operating  condi- 
tions which  exist  in  the  average  machine  shop.  All  gears 
are  of  steel  and  all  bearings  are  bronze  bushed.  The  gears 
are  engaged  by  a  band  friction  TYs  inches  in  diameter  whicli 
is  controlled  from  the  front  of  the  machine  as  previously 
mentioned. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Truck  Crane:  General  Vehicle  Co.,  Long  Island  City, 
N.  '\'.  An  electrically-driven  truck  crane  which  can  be  run 
about  the  shop  to  enable  heavy  castings  and  other  parts  to 
be  handled.  The  crane  has  a  capacity  for  lifting  work  up  to 
2000  pounds  in  weight. 

Autogenous  Welding  Outfit:  Waterhouse  Welding  Co., 
Boston,  Mass.  A  welding  and  cutting  ti>rch  which  may  be 
used  in  connection  with  any  type  of  pressure  generator,  al- 
though it  is  particularly  adapted  for  use  in  connection  with 
the  safety  storage  type  of  acetylene  cylinder  and  an  oxygen 
tank. 

Two  Electric  Tachometers:  Electric  Tachometer  Co., 
Philadelphia,  Pa.  One  of  these  instruments  is  a  recording 
tachometer  and  the  other  is  a  combination  recording 
tachometer  and  cut-meter,  which  enables  surface  speeds  to 
be  determined  in  feet  per  minute.  Tlie  instrument  can  be 
placed  at  any  desired  distance  from  the  shaft,  the  speed  of 
which  is  to  be  determined. 

Multiple  Spindle  Drilling  Machine:  Michigan  Press  Co., 
Ypsilanti,  Mich.  A  machine  esp(>cially  designed  for  drilling 
gas  burners,  but  which  could  also  be  applied  to  good  ad- 
vantage on  a  variety  of  similar  classes  of  work.  The 
capacity  is  for  drilling  from  50  to  100  holes  simultaneously  in 
pieces  up  to  10  inches  in  diameter.  The  drills  are  driven  by 
a  crank  motion  at  one  end  of  the  spindles. 

Cutter  Grinder:  Flint  Specialty  Co.,  16  Waltham  St., 
Boston,  Mass.  A  grinder  adapted  for  sharpening  various 
types  of  cutters  such  as  gear  cutters  and  a  variety  of  other 
formed  cutters.  No  attachments  are  reciuired  except  in 
handling  such  work  as  sharpening  and  backing  off  saw- 
teeth. The  capacity  of  the  machine  is  for  gear  cutters  up  to 
3  pitch  and  saws  up  to  S  inches  in  diameter. 

Gear-cutting  Attachment:  Garrett  Attachment  Co.,  14th 
Ave.  and  Clinton  St.,  Nashville,  Tenn.  An  attachment 
which  enables  milling,  gear-cutting  and  drilling  operations 
to  be  performed  on  the  lathe.  In  addition  to  facilitating 
work  of  this  nature,  the  attachment  may  be  used  on  an  up- 


right drill   for  drilling  holes  In  plates  or  shafts,  where  It  In 
necessary  to  have  the  holes  equally  spaced. 

Horizontal  Milling  Machine:  Becker  Mlllliig  Machine  Co., 
Hyde  Park,  Mass.  A  high  power  machine  equipped  with 
single  pulley  drive.  The  spindle  Is  belt-driven,  and  the  ma- 
chine is  double  back  geared.  These  nilllers  are  built  In 
four  sizes  of  plain  and  four  sizes  of  universal  machines,  and 
the  design  is  similar  In  many  respects  to  the  high  power 
vertical   miller  of  this  company's  manufacture. 

Regenerator  Furnace:  W.  S.  Rockwell  Co.,  50  Church  St., 
New  York  (Jity.  A  furnace  for  use  In  the  forge  shop,  In 
which  a  special  economizer  shield  Is  provided  over  the  work- 
ing opening  to  prevent  the  loss  of  the  large  amount  of  heat 
which  usually  escapes  at  this  point.  A  novel  arrangement 
of  blast  acts  as  a  barrier  between  the  operator  and  the  fur- 
nace, thus  enabling  him  to  work  closer  to  the  furnace  than 
would  otherwise  be  possible. 

Tumbling  Barrel:  Warner  Bros.  Co.,  Bridgeport,  Conn.  A 
tilting  tumbling  barrel  which  Is  intended  for  cleaning  and 
polishing  small  stampings,  forgings  or  castings.  The  barrel 
may  be  used  for  wet  or  dry  rolling  of  plated  stampings,  a 
method  which  is  now  finding  application  in  place  of  hand 
burnishing.  The  machine  is  driven  by  a  single  pulley  and 
friction  clutch  operated  by  a  lever  conveniently  located  for 
tlie  operator. 

Broaching  Machine:  Pawtucket  Mfg.  Co.,  Pawtucket,  R.  I. 
A  macliine  designed  to  cover  a  wide  range  of  broaching 
operations.  It  is  operated  by  a  rack  and  pinion,  the  pinion 
and  pinion  shaft  being  cut  from  a  single  steel  forging;  and 
the  rack  which  operates  the  cutter  bar  is  a  steel  casting. 
The  work  is  held  in  position  by  means  of  a  bushing  through 
which  the  broach  passes;  consequently,  it  Is  unnecessary  to 
fasten  the  work  to  the  machine. 

Pneumatic  Hammer:  Pennsylvania  Pneumatic  Co.,  Erie. 
Pa.  A  pneumatic  hammer  for  use  in  the  manufacture  of 
die  stamped  parts  from  sheet  metal.  This  hammer  handles 
the  classes  of  work  which  are  ordinarily  produced  by  a 
board  drop  hammer.  The  special  object  in  designing  this 
tool  was  to  eliminate  the  board,  friction  rollers,  gears. 
clutches,  automatic  trips  and  other  parts  of  a  somewhat 
complicated  mechanism  which  are  included  in  the  design  of 
many  board  drop  hammers. 

Cylinder  Boring  Machine:  Barrett  Machine  Tool  Co., 
Meadville,  Pa.  This  machine  is  adapted  for  either  belt  or 
motor  drive.  The  table  is  71  by  66  inches  in  size  and  the 
tail  pedestal  can  be  adjusted  on  the  bed  from  0  up  to  60 
inches.  The  boring  bar  is  S  inches  in  diameter  and  has  a 
continuous  feed  of  60  inches  in  eitlier  direction.  Rapid  power 
traverse  in  either  direction  is  provided  and  the  method  of 
control  is  such  that  it  may  be  handled  with  one  hand  when 
moving  through  short  distances. 

Spur  Gear  Testing  Machine:  Gleason  Works,  Rochester, 
N.  Y.  A  machine  equipped  with  po\ver  drive  and  a  wood 
lined  brake  which  may  be  adjusted  for  testing  gears  under 
various  loads.  The  sliding  heads  of  the  machine  are  square 
gibbed  and  the  spindle  bearings  are  bronze  bushed.  The 
adjustment  of  the  center  distance  is  provided  by  a  screw 
and  handwheel  graduated  to  0.001  inch.  The  maximum  dis- 
tance between  centers  is  9  inches  and  the  minimum  distance 
IVi  inch.     The  machine  swings  16  inches. 

Index  Centers:  Fred  C.  Dickow,  33  S.  Desplaines  St.. 
Chicago,  111.  A  set  of  universal  index  centers  which  swing 
10  inches  in  diameter.  The  centers  are  made  of  tool  steel, 
hardened  and  ground,  and  the  spindle  is  equipped  with  a 
clamping  device  by  means  of  which  it  can  be  locked  during 
the  cutting  operation.  This  is  the  means  of  relieving  the 
worm,  wormwheel  and  index  pin  of  all  strain.  The  index 
plates  provide  for  obtaining  any  number  of  divisions  up  to 
50  and  all  even  numbers  from  50  to  100. 

Nut  Lock:  O.  K.  Nut  Lock  Co..  Providence,  R.  I.  A  nut 
lock  consisting  of  a  corrugated  washer  and  a  nut  which  Is 
corrugated  on  the  under  side.  The  threaded  section  of  the 
bolt  has  a  slot  in  it  which  holds  a  split  washer  against  turn- 
ing. When  the  nut  is  screwed  down,  a  lug  on  one  end  of  the 
split  washer  engages  with  the  corrugations  in  the  washer, 
while  a  similar  lug  on  the  other  end  of  the  split  washer 
engages  the  corrugations  on  the  under  side  of  the  nut.  In 
this  way,  the  nut  is  prevented  from  turning. 

Blueprint  Machine:  Revolute  Machine  Co.,  417  E.  93rd 
St.,  New  York  City.  A  continuous  blueprinting  machine  in 
which  the  light  is  obtained  from  two  mercury  vapor  lamps. 
These  lamps  are  contained  in  a  revolving  glass  cylinder,  and 
the  blueprint  paper  passes  between  a  belt  and  the  tracing, 
the  tracing  being  in  contact  with  the  glass  cylinder.  Print- 
ing is  done  while  the  paper  revolves  through  three-fourths  of 
a  revolution  of  the  cylinder.  The  machine  is  ?>2  inches  wide 
and  is  designed  for  offlces  where  the  demaiui  fur  lilm-prints 
is  not  large. 
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Length  of  Service  is  Determined 


Interior  of  Feed  Case 


Bearings — the  life  of  the  Milling  Ma- 
chine— are  easily  overlooked  in  the  general 
discussion  of  operating  features  and  pro- 
ductive capacity  when  buying.  Most  of 
them  are  out  of  sight,  yet  their  distribu- 
tion, size  and  quality  are  the  points  which 
really  determine  length  of  service  and  the 
return  on  the  investment. 

The  three  cuts  show  examples  of  our  at- 
tention to  maintenance  of  accuracy  in  de- 
signing bearings.  Note  the  heavy  shafts 
mounted  in  massive  housings  in  the  feed 
and  speed  cases  above.  Each  shaft  is  firm- 
ly supported  close  to  the  point  of  pressure. 


Interior  of  Speed  Case 

Principal  shafts  are  hardened  and 
ground.  All  shafts  run  in  long  bronze 
boxes.  The  oiling  system  is  simple  and 
thoroughly  efficient. 

The  spindle  runs  in  long,  heavy  phos- 
phor bronze  boxes  firmly  mounted  in  thick 
walls.  Simple  and  efficient  means  are  pro- 
vided to  compensate  for  wear — front  spin- 
dle bearing  tapered,  wear  taken  up  by 
drawing  spindle  into  taper — rear  spindle 
bearing  straight,  wear  taken  up  by  clamp- 
ing split  box  concentrically.  End  thrust 
taken  by  heavy  hardened  steel  and  babbitt 
washers. 


BROWN  &  SHARPE  MFG.  CO. 

OFFICES:  20  Vesey  St.,  New  York,  N.  T.;  654  The  Bourse,  Philadelphia,  Pa.;  G20  G30  ■Washington  Blvd.,  Chicago,  111.;  303  Chamlicr  of  Commerce 
Bldg.,    Rochester.    N.    T. ;    Room    419   University    Block,    Syracuse,    N.    T. 

REPRESENTATIVES;  Baird  Machinery  Co.,  Pittsburgh,  Pa.,  Erie.  Pa.;  Carey  Macliinery  &  Supply  Co.,  Baltimore,  Md.;  E.  A.  Kinsey  Co..  Cin- 
cinnati, O.,  Indianapolis.  Ind.;  Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal. ;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland,  O..  Detroit,  Mich.; 
Colcord-Wrlglit   Machinery   &  Supply   Co.,   St.    Louis,    Mo.;    Ferine   Machinery    Co.,    Seattle,    Wash.;    Portland    Machinery    Co.,    Portland,    Ore. 
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y  the  Durability  of  Bearings 


Capacity 

50   X  12"  X  21' 


Observe  the  ample  proportions  of  the 
flat  bearing  surfaces  on  the  No.  5-B 
Heavy  Plain  Milling  Machine.  Wide 
bearings  directly  beneath  the  points  of 
greatest  stress  on  the  table  prevent  spring- 
ing under  heavy  cuts.  The  knee  slide  ex- 
tends to  the  top  of  the  frame,  stiffening  the 
column  and  reducing  to  a  minimum  the 
possibility  of  any  spring  in  the  spindle 
bearings. 


Notice  the  long  bearings  of  the  knee  on 
the  column,  the  massive  appearance  of  all 
parts,  the  stiff  support  for  the  cutter 
arbor.  And  coupled  with  these  features 
is  abundant  power  for  handling  the  hea\y 
jobs  found  in  machine  tool,  engine  and 
railroad  shops. 

In  our  line  of  39  different  sizes  and 
styles  of  Milling  Machines  there  are  just 
the  right  machines  for  your  purpose. 


ROVIDENCE,  R.  I.,  U.  S.  A. 


CANADIAN    AGENTS;      The    Cnnnilinn    I'airlianksMorsc    Co..    Ltd..    Montrc.nl.    Toronto.    Ott.iwn.    Winiiipce.    CnlRiir.v. 
FOREIGN    AGENTS:      Buck    &    nickman.    Ltd..    London.    Rirmlngham.    Manchester.    SliefTicld.    Glascow.       F.    «;.     Krr 
c.iTin.'iii.v.       \".     I.nucncr.    Copenhagen,    Denmark.    Stockholm.    Sweden.    Christianhi.     Norwa.v;    Schiiclinrdt 
I''rercs    \    Co..    I'ari.-i.     France:    Llece.     r.clsliim.    Turin.     Ital.v 
Vail.    Mclbonrne.    Australia;    F.    I..    Strong,    Slanila.    V.    I. 


hnier    &    Co., 

Schntle.    St.    PeterslnirE. 

Znriclj.    Switzerland,    Barcelona,    Spain;    Tlie    F.    \V.    Ilorne    Co..    Tol 


Frankfurt  a/M.. 
KuKKta:  Fcnwlclt 
lo.    Jnian:     L.    A. 
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Vertical  Slotting  and  Milling  Attachments:  Itookford 
MilliiiK  Macliiiic  Co.,  Uockfonl,  111.  TIicho  iiltiicluiioiits  aro 
driven  by  a  Kcaiod  coiiiu'ction  at  tlio  bac^i  oiul  of  tlio  spindle. 
WIhmi  it  is  de.sireci  to  u.se  tlie  niillinK  inaoliine  for  standard 
operations,  the  inlerniediato  K<'ar  of  tlie  attaclinient  is  readily 
removed,  tluis  disconnecting  the  drive.  Tlie  distance  from 
the  face  of  the  colnmn  to  the  center  of  th(>  spindle  of  the 
vertical  attachment  is  7  inches  and  the  maximum  distance 
from  the  nose  of  the  spindle  to  the  top  of  the  table,  19 
inches.  The  slotting  atlachment  has  a  stroke  of  li'^.  and  3>^ 
inches. 

Electric  Furnace  Regulator:  Thwing  Instrument  Co.,  44,5 
N.  nth  St.,  I'hiladelphia,  Pa.  A  special  type  of  automatic 
temperature  recorder  and  regulator  for  use  on  electric  fur- 
naces. This  instrument  is  particularly  adapted  for  use  in 
connection  with  furnaces  employed  for  the  hcat-treatmeiit 
of  small  tools,  springs  and  similar  parts.  It  can  also  be  used 
in  connection  with  an  oil  or  gas  fired  furnace.  A  furnace 
eciuipped  with  this  regulator  enables  the  temperature  to  be 
held  within  close  limits,  thus  providing  for  treating  the  work 
at  exactly  the  right  temperature  and  having  all  of  the  parts 
of  imiform  hardness. 

Barrel  Welding  Machine:  Davis-Bournonville  Co.,  Jersey 
City,  N.  J.  A  machine  for  welding  the  side  seam  of  barrel 
bodies  made  of  steel  plates  ,3/32  inch  in  thickness.  The 
edges  to  be  welded  are  brought  together  without  lap  and  no 
metal  Is  added  in  making  the  weld.  Two  torches  are  em- 
ployed, one  of  which  acts  outside  and  one  inside  the  barrel 
as  they  are  fed  over  the  work.  A  duplex  work  arm  is  pro- 
vided which  enables  one  barrel  to  be  in  the  working  position, 
and  while  this  barrel  is  being  welded  a  second  barrel  may 
be  mounted  in  the  clamps  on  the  other  arm,  so  that  there  is 
practically  no  loss  of  time  between  successive  operations. 

Electric  Buffing  Machine:  United  States  Electrical  Tool 
Co.,  6th  Ave.  and  Mt.  Hope  St.,  Cincinnati,  Ohio.  In  the 
May,  1913,  number  of  MAciiiNEnY,  two  sizes  of  motor-driven 
grinding  machines  built  by  the  United  States  Electrical 
Tool  Co.,  Cincinnati,  Ohio,  were  illustrated  and  described. 
Since  that  time  this  company  has  brought  out  a  line 
of  six  sizes  of  bufTing  machines,  which  are  of  similar 
design  except  for  the  fact  that  the  length  of  the  spindles  has 
been  extended  to  provide  the  necessary  clearance  for  buf- 
fing, and  that  the  speed  Is  Increased  to  the  required  figure. 
These  machines  are  made  in  H,  i^,  1,  2,  3  and  5  horsepower 
sizes.  Motors  may  be  provided  for  use  on  220-440  volt, 
60-cycle,  two  or  three  phase  alternating  current,  or  for  110- 
220  volt,  direct  current. 

Screw  Plates:  Russell  Mfg.  Co.,  Greenfield,  Mass.  To 
meet  the  demand  for  a  simple,  quick  opening  die  for  thread- 
ing bolts  by  hand,  this  company  has  brought  out  a  quick 
opening  die  screw  plate.  It  Is  similar  to  the  Russell  Style 
B  screw  plate,  except  that  It  may  be  quickly  opened  by 
means  of  a  small  lever,  thus  disengaging  the  die  from  the 
work.  This  means  a  considerable  saving  of  time,  as  when 
the  thread  has  been  cut  to  the  required  length  the  die  is 
opened  and  lifted  off  the  work.  Another  recent  product  of 
the  Russell  Mfg.  Co.  consists  of  a  full  mounted  screw  plate. 
This  plate  is  evolved  from  the  original  adjustable  die  which 
was  Invented  in  1871.  The  die  may  be  adjusted  to  com- 
pensate for  wear,  or  to  make  a  tight  or  loose  fit  for  the  bolt 
and  nut,  by  first  loosening  two  outside  binding  screws  and 
then  adjusting  two  taper  headed  screw^s  which  control  the 
position  of  the  cutters.  After  the  adjustment  has  been  made, 
the  binding  screws  are  again  tightened  and  the  tool  is  ready 
for  use.  The  dies  in  this  plate  and  in  all  other  Russell 
plates  are  made  double,  so  that  they  will  cut  from  either 
face. 

Manufacturing  Milling  Machine:  Potter  &  Johnston, 
Pawtucket,  R.  I.  One  of  the  most  striking  features  of  this 
machine  consists  of  two  parallel  work  tables.  One  of  these 
tables  Is  located  under  the  cutter  arbor  while  the  other  is 
out  at  the  front  of  the  machine.  .By  this  arrangement  the 
cutter  may  be  operating  on  the  work  on  one  table,  and  while 
this  operation  is  in  progress  the  mechanic  may  be  setting  up 
work  on  the  other  table.  In  this  way,  the  time  between 
operations  is  cut  down  to  a  trifle  more  than  the  time  re- 
quired to  index  the  table.  The  work  tables  are  mounted  on 
a  circular  turntable  which  brings  them  alternately  Into 
the  loading  and  cutting  positions,  and  locates  them  accur- 
ately. The  machine  spindle  is  carried  on  a  vertical  slide  on 
the  column  upon  which  Its  position  may  be  adjusted.  The 
column,  in  turn.  Is  carried  on  a  horizontal  slide.  A  rigid  arbor 
support  is  provided.  There  are  twelve  spindle  speeds  and 
sixteen  independent  feeds.  The  available  spindle  speeds  are 
20,  25,  30,  37,  44,  54,  66,  80,  99,  121,  147  and  180  revolutions 
per  minute.  The  feeds  which  are  available  are  3/4,  7/8,  1 1/16, 
1  5/16,  1  11/16,  2  1/16,  2  7/16,  2  15/16,  3  3/8,  4  1/8,  4  15/16., 
5  15/16,  7  1/16,  8  9/16,  10  1/4,  12  1/4  Inches  per  minute. 
The  feed  changes  are  independent  of  the  changes  of  spindle 
rpeed. 


PERSONALS 

otto  Abrahamsen,  treasurer  of  Beaudry  &  Co.,  Inc.,  Boston, 
Mass.,  has  gone  to  Europe  on  a  three  months'  trip. 

R.  C.  (^ole  has  joined  the  staff  of  the  pneumatic  tool  de- 
jiiirtmcnt  of  the  Ingersoll-Rand  Co.,  and  has  been  stationed 
at   the  Chicago  office. 

Ralph  E.  Flan<lers,  general  manager  of  the  Jones  &  Lamson 
Machine  Co.,  Springfield,  Vt.,  sailed  May  9  on  the  Olympic 
for  a  short  business  trip  In  Europe. 

M.  10.  Towner  has  been  appointed  special  representative  of 
the  Whitman  &  Barnes  Mfg.  Co.,  Akron,  Ohio,  with  ofllce  at 
113  N.  Second  St.,  St.  Louis,  Mo. 

W.  S.  Dickson,  representing  the  Cincinnati  Planer  Co.,  and 
the  Acme  Machine  Tool  Co.,  both  of  Cincinnati,  Ohio,  sailed 
for  Europe  the  latter  part  of  May  for  a  business  trip. 

R.  E.  Ellis,  formerly  with  the  Chicago  office  of  Manning, 
Maxwell  &  Moore,  Inc.,  is  now  sales  manager  for  the  Stelnle 
Turret   Machine   Co.,   Madison,  Wis. 

H.  M.  Waitc,  manager  of  the  city  of  Dayton,  Ohio,  ad- 
dressed the  Engineers'  Club  of  Cincinnati  and  the  Cincinnati 
section  of  the  American  Society  of  Mechanical  Engineers, 
Thursday  evening.  May  21,  on  "Municipal  Government  under 
the  City  Manager  Plan." 

A.  H.  Boyd,  who  has  been  with  the  Fort  Wayne  Electric 
Works  of  the  General  Electric  Co.  since  1898  and  for  the 
last  four  years  has  been  acting  as  manager  of  the  company's 
Philadelphia  office,  has  resigned  to  become  general  manager 
and  treasurer  of  the  Santo  Mfg.  Co.,  Philadelphia,  Pa. 

OBITUARIES 

W.  G.  Klrkaldy,  a  well-known  British  expert  on  the  testing 
of  engineering  materials,  died  April  10,  aged  fifty-one  years. 
He  had  contributed  a  number  of  papers  to  engineering  so- 
cieties recording  the  results  of  his  Investigations.  He  was 
a  member  of  the  firm  of  David  Kirkaldy  &  Son,  London. 

*  *     * 

The  Baldwin  Locomotive  Works  has  built  a  new  type  of 
articulated  locomotive  for  the  Erie  R.  R.  which  is  known 
as  the  "triplex  compound."  It  is  a  development  of  the  Mallet 
articulated  type  in  which  the  weight  of  the  tender  Is  made 
available  for  tractive  purposes,  a  third  engine  being  under 
the  tender.  The  total  weight  of  the  unit  is  853,000  pounds, 
and  the  tractive  power  Is  160,000  pounds.  It  has  twelve  driv- 
ing wheels  on  each  side  arranged  In  three  groups  of  four 
wheels  each.  A  pony  truck  in  front  and  at  the  rear  makes 
the  total  number  of  wheels  supporting  the  unit  twenty-eight. 
The  design,  originated  by  G.  R.  Henderson,  consulting  en- 
gineer of  the  Baldwin  Locomotive  Works,  makes  89  per  cent 
of  the  total  weight  of  engine  and  tender  available  for  traction 
effort.  High  pressure,  superheated  steam  is  supplied  to  the 
high-pressure  cylinders  of  the  center  unit.  One  of  these  cylin- 
ders exhausts  to  the  pair  of  low-pressure  cylinders  in  the 
rear  and  the  other  high-pressure  cylinder  exhausts  to  the 
pair  of  low-pressure  cylinders  In  front.  The  firebox  is  nine 
by  ten  feet,  the  grate  surface  being  90  square  feet.  The  tube 
heating  surface  is  6418  square  feet  and  the  total  equivalent 
heating  surface  including  tubes,  firebox,  combustion  chamber 
and  superheater  is  9262  square  feet. 

*  *     * 

The  liner  Laconia,  of  the  Cunard  Line,  which  was  built 
three  years  ago,  was  provided  with  Frahm's  anti-rolling  tanks, 
and  it  has  been  shown  beyond  doubt  that  in  the  case  of  this 
18,000-ton  steamer  the  rolling  of  the  vessel  has  been  reduced, 
on  an  average,  60  per  cent.  The  success  with  the  Laconia  in 
this  respect  has  Induced  the  Cunard  Co.  to  provide  the  50,000- 
ton  Aguitania,  just  being  completed,  with  anti-rolling  tanks. 
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A  Small  Machine  Shop 

equipped  with  a 

CINCINNATI 
UNIVERSAL 

Milling  Machine 

These  three  attachments  and  a 
sensitive  drill  can  do  every  variety 
of  milling — end,  side  and  surface 
— a  general  line  of  die  sinking, 
profiling  and  engraving,  broaching, 
shaping,  slotting,  mill  cams  of  every 
description,  cut  spur,  bevel  and 
spiral  gears ;  m  short,  handle  nearly 
everything  within  the  range  of  the 
machine — rapidly  and  accurately. 

Instead  of  tying  up  money  in  a  lot 
of  miscellaneous  tools,  the  pro- 
prietor of  a  small  shop  should  first 
buy  a  Universal  Milling  Machine* 

No  matter  whether  your  shop  is 
small  or  large,  let  us  tell  you  how 
and  why  the  prominent  firms  m 
America  and  Europe  use  Cincin- 
nati Millers. 


SEND  FOR  OUR  NEW  CATALOG 

The    Cincinnati    Milling 
Machine    Company 

CINCINNATI        OHIO,  U.  S.  A. 
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OOMINQ  EVENTS 

Juno  4 — Joint  nii'i'tlnK  of  tlic>  lOnulncerH'  Cliil)  of 
Cliiolnniill.  lUKi  llu'  Cliiclnniitl  Hi-ctlon  of  llii' 
A.  S.  M.  K  In  MoMlck™  Jlnll,  UiilvpfHlty  of 
I'Inilnniill,  CInclnniitl,  Ohio,  nddn.NHcd  by  a  ropri'- 
Niiilalho  of  Ihi'  Niitloniil  'l'ul)o  Co.  on  the  "Maim- 
failnro    of    Slofl    TulirH." 

Juno  9-12. — Sfconil  oonvpntlon  of  tlip  National  As- 
Roelntlon  of  Coriiorntlon  Scliools  at  I'lillndi'lpliln. 
Pa.  Artliur  WllUnnis,  President,  Irving  Plnee  and 
IBtli   St.,    New   York  City. 

Juno  10-12. — Annual  eonventlon  of  tlie  Muster 
Car  Itulldcrs'  As.^ioelatlon,  Atlnntle  City,  N.  J. 
J.  W.  Taylor,  Bccrotary,  Knrpon  Hldg.,  ClilcaRc,  111 

Juno  16-17. — Annual  eonventlon  of  the  Aincrlian 
Hallway  Master  Mechanics'  Association,  Atlanllc 
City,  N.  J.  J.  W.  Taylor,  secretary,  Karpen  Hide.. 
Chicago,    111. 

Juno    16-17. — Annual    eonventlon 


otrio    Switches    for    Uhc>    ii 
II.     11.     Clark    anil     It.     \V 

II  by  II  iMcheH.  IlluNtraled.  Pulillshed  by  th 
llunau  of  Mines,  Deparlriienl  of  the  Interior 
WashliiKloii,    I),   o.,   as   Ilnlletin  08. 


ous    Minos.      Ity    but    the    wlronian 
ker.      ;m    pageH.     will    llnd    It    usefi 


llie  engineer  and  the  contractor 
II  treats  of  the  construction, 
operation  and  luNtallallon  of  telephone  InstruinentH, 
loHpecllon  and  iniilrili^nance  of  telephone  Instru- 
iiicnls,  lestli.g  telephone  line  wires  nnrl  cables, 
wiring     and     opi-ralloiis     of     special     telephone     sys- 


The    U«o   of   Iowa    Oravol   for    Concroto.      Ily    T.    R. 

Agg    and    C.     S.     Nichols.       .'ll     pages,    0    by    0     

Inches.     I)  Illustrations.      Ptibllshed   by   the   Iowa  Cold-hoading.      l!y    ChestiT    I,.    Lucas.      44    i)ageB     0 

Stale  College  of  Agriculture  and   .Mechanic  Arts,  by    i)    Inches.      47    Illustrations.       Publlshi'd    by 

Ames.    Iowa,    as   lluUelln   .'M  of   the   Kiiglneerlng  the    Industrial    Press,    New    York    Clly       Price 

llxpi'riiuent   Station,    (Jood    Itoads   Section.  25    centB. 

Ti,      o         1-             J    T.         •      ..          ,   ...        -                 ,  '"'''*     '"      '^o-      H9     of     MAf-iiiNKiiY'g      Heference 

Ihe   Sampling-  and   Examination   of   Mino   Gasoa   and  Hooks.      It    deals    with    the    machines,    methods    and 

Natural   Gas.      liy  (Icorge  A.    Hurrell  and   Frank  tools           •     -                     ... 


«aiu  nl   oas.      l!y  (.corge  A.    Ifurell  and   Frank  tools    used    for    Ihe    cold  heading    of    screws,    rivets 

M.   .Seihert.     110  pages.   r,-y,   by  0   Inches.      Illus-  and    slmllnr    machine    parts.      The    contents    of    the 

raled.      Published    by    the    Department    of    the  book     are    divhied     into     three     distinct     parts-     the 

Interior,    Kureau   of  Mines,    Washington,    D.    C,  first     deals     with     principles     of     cold  heading'     de- 

as   Hulletm  42.  scribing    ar luslrallng    the    general    methods    cm- 


Juno  30-JuIy  4. — Annual  meeting  of  the  Amorl 
can  Society  for  Testing  Materials.  Atlantic  City, 
N.  J.  Hotel  Trayniore.  headquarters.  Kdgar  War- 
burg, secretary.  University  of  Pennsylvania.  Phila- 
delphia,  Pa. 

July  16-22. — Second  International  Congress  of 
Consulting  Eiigiiiei>rs,  to  be  held  in  Berne,  Switzer- 
land. 

September  20-26  (1915). — International  Engineer- 
ing Congress,  San  Francisco,  Cal.,  in  connection 
with  the  Panama-Pacific  International  Exposition. 
W.  F.  Duraud,  chairniau,  Foxcrott  Bldg.,  San 
Francisco,    Cal. 

SOCIETIES,  SCHOOLS  AND 
COLLEGES 


lied   on    the   subject, 

'^^^''r  III,  ^'^'^'V'''''''   Dictionary    of   the    English    and  Machining    Tapered    and    Spherical    Surfaces.       By 

hiXs       vZr,^T\       rK^T''     ^i     ^\J  ^""■■•'    A-     """"l-      ■»■■!    pages,    0    by    9    Inches 

■ale     »■""■•*''"',  "y    C     N     Caspar    Co.,    Mil-  sr,    Illustrations.       Published    by    the    Industrial 

waukce     Wis.      Pi  Ice,    $1    net.  press,     New    York    City.       Price.    2,5    cents 

wn,.l!:''„nli    ,'f"""'^     comprises     the     most     Important  During    the    past    year    MAcniN-Euv    has    publi'shed 

woidh   and    terms   employed   m    technology,    engineer-  a    number    of    valuable    articles    bv    the    author    of 

e'i^Atr^*      '"'•''*"•   ^^^'""s'l'.v.  .navigation,   shipbuilding,  this    book,    relating    to    tools    and    devices    used    for 

electro-technics,    •  automobilism,"    aviation,    etc.      It  machining    operations.       Two     of     these      describing 

IS    in     two    sections— English-German    and    German-  taper     boring     and     turning     attachments     and     the 

hnglish.         rhe      important      technical      words      and  machining    of    convex    and    concave    surfaces     have 

imrases   w'hich   have    come    into   general    use    during  been  given   permanent  form   in   this   book 
the   last   decades   are    included. 


hlch    is 

121     in     MAcniNERY's    Reference    Books.       The 

book    shows    a    great    number    of    devices    illustrated 


University    of    South    Carolina,     Columbia,     S.     C. 
Catalogue  191.'!-1914. 


\  erriu.      _j_    pages,    .Ty,    by    i%    inches.      lUus-  comoanied    bv    concise    do^prinHv-o    t^^t       4  ii    , 

Y:r*k'''citv"'"^c1   t  ""''"   ^   ^™*''"^'    ^^"  "evi?es"'s?io^;  r'takerTr'o^^'^Lt'^:^!"  practict  a, 

The    extensive    aiirgJowing    use    of    the    interna,  a^iT^e  ""cTve^eT^lf  ^v  TxtTsi^e'    "Z^Z:-    f?' 

rS'°'v;"^'"  e^"?±:.'^'i^»i!^5*?'«™-^  ">^  ^^-p-e  to  the  <i^pi^'rj;;vs  ^^rior'"? 


of   the 

and 

he 


Hebrew     Technical     Institute,     34     and 


from 
interest.      This   work,    intended    for   boj-s"  and" young    Tu^po^se;"' mentioned.  ^'ZoT    de^ign'e'rs'loi" f o?e' 
Stny-    people    generally,    treats    of    the    gas    engine,    motor    men.    and    those    responsible    for    nroduction^n    ..en 
vesant    St.,    New    York    City.      Catalogue    for    1914.       """'""y'.    ".".""e     and     ;;tationary     motors,     ^vehicle    eral  will  finrmucrvaluabl   n^^^ 

National    Association    of    Corporation    Schools.       Re- 
port    of     First     Annual     Convention      including 


motors,    troubles    and    repairs.      It    deals    with    both 


TT   •         -i        ^    -.,        ,  "luiuis.    irouDies    ana    repairs.      It    deals    with    bo 

University    of    Nevada      Reno      Nev       Proceedings  the    two-stroke    cycle    and     tour-stroke    cycle    typ, 

of    the    First    Annual    Industrial    Safety    Conference,  and    takes   up   construction    features   in   detail 

held    at    the    University    of    Nevada,    January    26-27, 

1914.  Electric   Furnaces   for   Makin?   Iron    and    Steel.      p 


Columbia  University,  New  York  City.  The  sum- 
mer session  of  the  university  extends  from  July 
6  to  August  14,  not  from  June  3  to  September  23, 
as  erroneously  stated  in  the  May  number  of 
Machikekt. 

Technical  League  of  America,  74  Cortlandt  St., 
New  York  City,  has  issued  a  manifesto  to  the 
salaried  members  of  the  engineering  profession 
which  entreats  them  to  unite  to  obtain  that 
economic  and  social  standing  to  which  they  are 
entitled    by    the    services    they    render.      The    mani- 


Electric  Furnaces  for  Making  Iron  and  Steel.  By 
Dorsey  A.  Lyon  and  Itoliert  M.  Keeney.  142 
pages.    G    by    9    inches.      Illustrated.      Published 


papers     and     discussions     presented     at     Dayton, 
Ohio,    September    16-19,    1913.      Executive    office, 
Irving   Place   and    loth   St.,    New   York    City. 
The    National   Association    of    Corporation    Schools 


by    the    Bureau    of    Mines,    Department    of    In-    movement  differs  from  any  other  in  that  it  aims  to 

terior,    Washington,    D.    C,    as    Bulletin    67.  carry  specialized  and  general  training  to  young  men 

The   bulletin    is   divided    into    two   parts,    the 'first    ''"'1.  women    after    they    have    actually    entered    upon 


treating    of    the    electric    furnace    in    pig-iron    manu- 
facture   and    the    second    on    the    electric    turna 


their    business   or    industrial    careers.      The    work    of 
the    .association    does    not    enter    into    any    of    the 


teel  manufacture.  The  growing  importance  of  the  established  continuation  schools,  but  is  confined 
electric  furnace  in  iron  and  steel  production  should  I""'™arily  to  the  establishment  of  what  is  practi- 
■   ake  this  bulletin  of  unusual  interest  and  value   to    f'^''^    "    continuation    school    in    industry,    endeavor- 


ron  and   steel  makers. 


ing     through     specialized     training     to     replace     the 
former,    and    now    practically    obsolete,    apprentice- 


festo   will    strike 'a    responsive    chord   'in    the   hearts    ^"^^"'^  ^KT^i^°.?t    •^l'^'  ^7,?"  '^*''""-      ^45    ship   training;    and    to   bring  "as   much  a's   possible  of 


of  every  designer,  draftsman  and  engineer  who  ap- 
preciates what  their  professions  are  doing  for  the 
world    at   large. 


University  of  Wisconsin,  Madison,  Wis.  Bulletin  ested  in  making  model  aeroplanes,  tells  why  aero 
of  the  summer  school  extending  from  June  22  to  Pl"°es  fly,  how  to  make  models,  and  other  inter- 
July  31.  The  law  course  and  certain  courses  in  esting  facts  regarding  heavier-than-air  machines, 
the  College  of  Agriculture  last  until  August  28.  ''  t''eats  of  motor-propelled  and  gliders,  or  non- 
Courses  of  instruction  and  laboratory  practice  are  P™Pelled  aeroplanes,  hydro-aeroplanes  and  flying 
offered  in  electrical,  hydraulic,  st'eara  and  gas  ^'oats,  the  uses  of  the  aeroplane,  etc.  Being  pro- 
engineering,  mechanical  drawing,  applied  mechanics,  ^"sely  illustrated,  the  text  should  be  readily  under- 
testing  of  materials,  machine  design,  shop  work  ^^""'^  b-"  *''ose  who  wish  to  follow  the  directions 
and  surveying.  Copies  of  the  bulletin  can  be  ob-  '"''  ™''>l"ng  models, 
coii'sin,   Ma'diso'n,  ^Yis'f"™''""'''    University    of    Wis-  Where  and  Why  Public  Ownership  Has  Failed.      By 


pages,  514  by  7%  inches.  Illustrated.  Pub-  a  more  general  training  and  education  to  the  in- 
lished  by  Harper  &  Brothers,  New  York  City,  dustrial  workers  of  our  country.  The  membership 
Price,  $1.  of    the    association   now   includes   nearly   150   in    all 

This    work,    intended    for    boys    and    others    inter-    classes,     including    thirty-two    industries    employing 

the   neighborhood  of  a   million   men   and   women. 


National  Association  of  Corporation  Schools,  124 
\V.  42nd  St.,  New  York  City.  Bulletins  1  and 
2,  containing  "Report  of  Sub-Committee  on  Manu- 
facturing and  Transportation,"  by  Mark  B. 
Hughes;    "Engineering    Schools    of    Electrical    Manu- 


Business  Administration.  By  Edward  D.  Jones. 
275  pages,  5  by  714  inches.  Published  by 
Engineering  Magazine  Co.,  New  York  City. 
Price,  $2. 
The  Engineering  Magazine  Co.  has  published  a 
number  of  well-known  books  on  works  manage- 
ment and  this  work  is  the  latest  addition  to  the 
list.  Prof.  Jones  assumes  that  success  in  dealing 
__  with  men  and  affairs  depends  upon  certain  laws 
Yves  Guyot.  Translated  from  the  French  by  which  can  be  discovered  in  the  work  of  successful 
H.  P.  Baker.  4.59  pages.  5  by  71/2  inches,  administrators,  but  tlint  the  rules  and  methods 
Published  by  the  MacMillan  Co.,  New  York  followed  by  masters  of  business  and  finance  are 
City.  usually   not    open    to    investigation.      The    leaders    in 

The  work   is   divided   into   four   parts   as   follows:    statecraft,    war    and    science,    however,    are    figures 
Public    and    Private    Trading    Operations;    Financial    whose     careers     and     practice     are     fully     recorded 
■    ~  and   open    to  analysis.      In    the   study  of  history   and 

the     biography     of     warriors,      diplomats     and     sci- 
entists,   he   has   found    what   he    considers    to   be   the 


facturing    Companies,"     by    Dr.     Charles     P      Stein-  Results    of    Government    and    Municipal    Ownership; 

metz;     "Methods    of    Selecting    Men    in    Business,"  Administrative    Results;    Political    and    Social    Con 

by    F.    C.    Henderschott;    the   president's   address   de-  **equences    of    Public    Operation.       The    author    dis 

livered    at    the    banquet    of    the    organizing    conven-  '^'"■'^ses    the    conditions    of    municipal    activity    in    the    elementary  rules  of  success.      In   short,    Prof.    Jone: 

tion,   by  Arthur  Williams;    "National  Cash   Register  Un'ted  Kingdom,   the  United  States,   Germany,   Rus     ''""""'■     *''"     —•'""=-'-'•  *-•— ~     ---'     --•=—-     - 

Schools     for     Salesmen,"     by     R.     H.     Grant;     and  '"'''•      Prance,      Austria-Hungary,      Italy.      Denmark, 

"Reasons    for    the    Shortage    of    Skilled    Mechanics,"  Switzerland,     Netherlands,     Belgium    and    Sweden. 


by   A.   F.    Bardwell. 


NEW  BOOKS  AND  PAMPHLETS 


the     principles,     motives     and     actii 

successful    business    men    by    studying    the    careers 

of    successful    public    men.       The    contents    are    as 

follows:       The     Rise     of     a     New     Profession:     The 

Metal    Coloring    and    Finishing.      39    pages.    6    by    9    Utility   of   the   Study  of   History;    Military   History; 

inches.       14     illustrations.       Published     by     the    Administrative     Principles;     The     Pioneers     of     Sci- 

Industrial    Press,    New    York    City.      Price,    25    ence;    System-makers    of    Science;    The    Application 

.  cents.  of    Science;     The    Principles    of    Mental    EfBciencv; 

American     Water     Works     Association     Proceedings,         This     is     No.      123     of     Machineet's      Reference    History    of    the    Gentleman    Administrator;    Methods 

■1913.      749  pages,   6  by  9  inches.     Published  by    Books,    and    deals    with    the    methods    of    producing    of     the     Gentleman     Administrator;     Ideals    of     the 

the     Association,     John     M.      Diven,     secretary,     colors    on     iron,     steel,     copper,     bronze,     brass    and    Gentleman    Administrator. 

Troy,   N.   Y.  aluminum,     together    with     chapters    on     burnishing 

Testino-    the    TT«r,i„„„    .   A    ■n       vv.,         ^    ■.,  .  ,        nietals,    including    both    lathe    burnishing    and    ball-    Compressed  Air.      By  Theodore   Simons.     173  pages, 

Testing    the    Hardness    and    Durability    of    Metals,     burnishing    processes.      The   book   deals   with    a    sub-  ^   by   9   inches.      Illustrated.      Published   by    the 

fnns?.„tf„n    °''-  T>^S,-Pf^i'''  ,*'   ^^J*   '°''''^"-      ^^    ject    On    which    no    information    is    geneTallv    avaH-  McGraw-Hill  Book  Co.,    New  York  City.     Price, 

Illustrations.        Published      by      the      Industrial    able    except    in    large    volumes    contfinin"   formulas  *l-50. 

Press,    New    York    City.      Price,    25    cents.  and    recipes    for    aU    kinds    of    purpose"."    I^  ghes        Tl^'^   featise  on    the  production,    transmission  and 

Safety     and     Sanitation.        By     Magnus     W      Alex      "Jescriptions      of      many      processes      for      obtaining    "^e    of    compressed    air    treats    of    the    natural    laws 

ander,    an    address   delivered    at    the   seventeenth     colors    on    metals    and    will    be    found    valuable    by    "n<l    Pli.vsical    principles    concerned.       The    endeavor 

annual    convention    of    the     National     Founders'     "'"^e   who   are    interested    in    this    class    of   work.         ''^^  •'een   made   to   produce   a   work   suitable   for  the 

--         —  "^  _  average    technical   student   who   has   a    sound    knowl- 

Telephone  Construction,   Installation.   Wiring,   Opera-    edge    of    the    elements   of    algebra,    physics   and    me- 

tion   and   Maintenance.       liy    W.    II.    Raddiffe   and    chanics.     The  contents  comprise  Production  of  Com- 

H.   C.   Gushing,  Jr.     22;i  pages,  4  by  G'/.   inches,    pressed  Air;   The   Behavior  of  Air  Undergoing  Com- 

132     illustrations.       Published     by     Norman     W.    pression    and    Under    the    Application    of    Heat;    The 

Henley  &   Son.    New   York   City.      Price.    $1.  Compression   of   Air   in    Air   Compressors;    Tlieory   of 

The    first    edition    of    this    work    was    published    in    Air    Compression;    Clearance,    Volumetric    Efficiency, 

1908.      Considerable   new   matter   has   been    added    to    Capacity,     Speed.     Mechanical     Efficiency     of     Com- 

the  ^second  j-cvised    edition    to    bring    the    work    up    pressors;    Two-stage    and    Multi-stage    Compressions 

Effect    of    Altitude    on 


Association,  New  York  City.  November,  1913. 
Oificial  Eecord  of  the  First  American  National 
Fii-e  Prevention  Convention,  held  at  Phila- 
delphia. Pa.,  October  l.'M8.  Compiled  by 
Powell  Evans,  Philadelphia,  Pa.  541  pages', 
6   by   9    inches. 

Critical   Ranges    A2    and    A3    of    Pure   Iron.      By    G. 


1^'    fnM^         TkvA^,!.'°''''';     ^^0  pages.    7  by    to    date.       The    work    begins    with  "the    first    prin-  ir    Compound    Compi 

K.J^  „r,.!"    °l    'ne    Department    of    cinies.    the  assumption   being  that   the  reader  knows  Air     Compression;     The     Compressed     Air     Indicator 

of™".    R!;,.„^„'"*i"°ll°°U     .;    •^•;,  ?**, Reprint    213    nothing    of    telephony.      It    deals    with    the    subject  Card;     Cooling     Water     Required     in     Compression— 

so  thoroughly,   however,    that  not  only   the   amateur.  Efficiency  of  Compressor  Plant — Air  Compressor  Ex- 
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Do  you  keep  a  record  of  the  performance  of  every  tool  in  your  shop; 
how  much  work  it  does;  how  good  work  it  does;  how  long-  it  takes  to 
"break  in"  a  new  man  on  the  machine;  how  much  it  stands  idle  for  re- 
pairs, and  how  much  the  repairs  cost?  If  you  do,  you  are  just  the  kind 
of  a  customer  we  want  for  the 

"PRECISION" 

BORING,  DRILLING  AND  MILLING 

MACHINE 

THE 

ORIGINAL  "LUCAS  TYPE" 


Power  feeds  in  every  direction.    QUICK  POWER  RETURN  to  everv 
feed.    THE  SAME  LEVER  FOR  ALL. 


i 


Lucas  Machine  Tool  Co.; 


NOW  AND 
^ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 


AGENTS:  C.  W.  Burton,  Griffiths  &  Co.,  London.  Alfred  H.  Scbutte,  t'ulognc.  Berlin,  Brussels,  Paris,  Milan,  St.  PetcrsliurK.  Barcelonn. 
Bilbao.  Douauwerk  Krnst  Krause  \-  Co.,  Vienna,  Budapest,  Prague.  Andrews  &  George,  Yokobamn,  Japan.  Williams  &  Wilson,  .Montreal 
Canada.     H.   W.   Petrie,   Ltd.,  Toronto,   Ont. 
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pIoHtonH;  Tlio  TraDBiiilHNlon  of  (^uiiiprcHHOd  Air; 
I)liii('UslaiiH  of  ripp  Lliit'H  for  Cuuvi'yliiK  CumprpBio'd 
Air;  The  ll»e  of  ComprcHKcd  Air;  Tlioory  of  Air 
BngliifB;  Effective  Heat  Lohhch;  Iiitoniul  or  In- 
triiihio  KiierKy  of  Air;  The  Klllcli'iiey  of  a  Com- 
lire»>ieil  Air  Sy8tem;  Helii'iitliiK  of  ('oinpri'HNCd  Air; 
Air  ConipreHHorH  and  AoceHHorlen;  lOxainpleH  of 
Modern  Air  ConipreHhors  of  the  UeeliiiueatlnK  Type; 
Iniiiortnnt  Meehaulenl  Features  of  Air  CompresHors; 
Ci>nipre8H0r  AceeHHorlew. 

Stoam  Turbines.  Ity  James  A.  Moycr.  370  pages, 
(1  l)v  0  Inches.  L'lTi  Illustrations.  ruhllshcd 
liy  John  Wiley  &  Sons,   New  York  City.     Price, 

Sin.no. 

The  tlrst  edition  of  Prof.  Moyer's  work  was 
piilillshed  In  1908.  The  additions  made  In  the  1014 
edition  of  this  favorably  known  work  on  steam 
turliiiu's  have  been  mainly  In  the  line  of  new  ap- 
plications. The  chapter  on  low  pressure  turbines 
Las  been  rewritten  to  Include  the  latest  develop- 
ments and  aiipllcatlons.  The  real  Important  de- 
velopments of  the  last  few  years  have  been  In  the 
construction  of  Increasingly  large  sizes  of  steam 
turbines.  The  author  mentions  that  the  largest 
turbine  generator  now  ready  for  Installation  Is 
rated  at  35,000  kilowatts,  which  Is  to  be  com- 
pared with  a  maximum  size  of  14.000  kilowatts 
of  only  three  years  ago.  The  contents  by  chapter 
heails  are:  The  Elementary  Theory  of  Heat;  Nozzle 
Design;  Steam  Turbine  Types  and  lUade  Design; 
Mechanical  Losses  in  Turbines;  Method  for  Correct- 
ing Steam  Turbine  Tests;  Commercial  Types  of 
Turbines,  Including  De  Laval.  Parsons,  Westing- 
house.  Allls-Chalmers,  Curtis.  Rateau,  Wilkinson, 
Zoelly,  Sturtevant,  Rledler-Stumpf,  Kerr,  Terry 
Dakc,  etc.;  Governing  Steam  Turbines;  Low- 
pressure  (Exhaust)  Turbines;  Mixed  Pressure  Tur- 
bines; Bleeder  or  Extraction  Turbines;  Marine  Tur- 
bines; Tests  of  Turbines;  Steam  Turbine  Economics; 
Stresses  in  Rings,  Drums  and  Disks;  Gas  Turbines; 
Electric    Generators    tor   Turbines. 

NEW  CATALOGUES  AND 
CIRCULARS 

George  P.  Clark  Co.,  Windsor  Locks,  Conn. 
Bulletin  AC  giving  dimensions,  prices,  etc.,  of 
wheels    and    casters. 


H.  Bickford  &  Co.,  Lakeport,  N.  H.  Leaflets 
Illustrating  boring  and  turning  mills  with  motor 
drive   and    rapid    power    traverse,    respectively. 

Percy  Pitman,  3  Willcott  Road.  Acton,  London, 
W..  England.  Circular  of  the  Pitman  hydraulic 
governor  for  controlling  the  speed  o£  water  tur- 
bines,  impulse  wheels,   etc. 

Lutz-Webster  Engineering  Co.,  Philadelphia,  Pa. 
Leaflet  giving  prices  of  the  various  sizes  of  com- 
pression wrenches,  ratchets  and  bolt  and  nut 
sockets  made  by  this  company. 

Sprague  Electric  Works  of  the  General  Electric 
Co.,  531  W.  34th  St..  New  York  City.  Circular  905 
on  Sprague  electric  hoists,  illustrating  a  large  num- 
ber of  designs  suited  to  all  kinds  of  hoisting 
service. 

Millers  Falls  Co.,  Millers  Falls,  Mass.  Pamphlet 
describing  the  Nos.  99,  99A,  100,  199.  199A,  200, 
2100  and  2200  breast  drills  of  this  company's  manu- 
facture. Each  style  of  drill  is  illustrated  and  Its 
features    briefly    described. 

David  Maydole  Hammer  Co.,  Norwich.  N.  Y. 
Catalogue  on  the  Maydole  hammers,  which  are 
forged  from  solid  crucible  cast  steel.  The  specifica- 
tions for  these  hammers  are  printed  in  English, 
French,    German    and    Spanish. 

C.  M.  Smillie,  130  B.  Larned  St.,  Detroit,  Mich. 
Circular  of  Smillie  compensating  turret  chuck  or 
drill  holder  for  Fox  lathes,  turret  lathes  and  screw 
machines.  The  chuck  is  made  in  three  sizes,  tak- 
ing drills  from  No.   42  to  1  Inch. 

Laidlaw-Dunn-Gordon  Co.  (International  Steam 
Pump  Co.,  successor).  Cincinnati,  Ohio.  Bulletin 
L-523-A,  treating  of  the  Cincinnati  gear  duplex 
Corliss  steam  driven  air  compressors,  classes  WA 
and   XA.      24    pages,    6   by   9   inches. 

Fred  C,  Dickow,  33  S.  Desplaines  St.,  Chicago, 
111.  Leaflets  illustrating  double  friction  clutch 
countershaft  and  10-inch  universal  Index  centers. 
The  countershaft  is  provided  with  hollow  set-screws 
which  should  commend  it  to  those  interested  in 
"Safety    First." 

Ph.  Bonvillain  &  E.  Eonceray,  9-11  Rue  des 
Envierges,  Paris,  France.  Catalogue  6  in  French 
on  molding  machinery,  104  pages,  8%  by  10% 
inches,  containing  descriptions  of  the  line  of  up- 
to-date  molding  machines  and  accessories  manu- 
factured   by    this    company. 

CarroU-Jamieson  Macliine  Tool  Co.,  257  Davis 
St.,  Batavia,  Ohio.  Bulletin  on  the  CarroU- 
Jamieson  "selective"  sliding  gear,  single-belt  drive 
14-inch  toolroom  manufacturing  lathe,  Illustrated. 
This  lathe  has  a  headstock  designed  to  meet  the 
demand   for   rapid    production. 

Lumen  Bearing  Co.,  Buffalo.  N.  Y.  Booklet  en- 
titled "Bronze  Alloys  and  Babbitts."  The  data 
given  for  each  alloy  is  classified  separately  for  a 
test  bar  cast  in  a  chill  and  for  a  bar  cast  in  sand; 
it  includes  tensile  strength,  elongation,  Brinell 
hardness   and    specific   gravity. 

Diamond  Clamp  &  Flask  Co.,  Richmond,  Ind. 
Circular  of  an  "air  spreader"  or  fan  for  use  In 
machine  shops,  factories,  etc.  The  fan  is  mounted 
in  a  bracket  that  is  secured  to  the  ceiling,  and  is 
driven  by  a  belt  from  the  lineshaft.  A  clutch  is 
provided   for  throwing  it  in  or  out  of  action. 

Baker  Bros.,  Toledo.  Ohio.  Catalogue  on  Baker 
beavy    pattern    high-speed    drills    built    in    5-inch,    4- 


Inili.  ;i  Inili  anil  2'.^  In<li  cnpacltlcs.  IlluHtrutlonH 
of  tlicBc  inachlnis  with  Ibclr  various  attuchiuentH 
are  Bhown.  The  1-Inch  by  (1-ln.li  aulonuitlc  drill 
built   by    the    Itakir    Bros.    Is  also    llluHtratcd. 

Conaolidated  Expanded  Motal  Companlos,  Archi- 
tects Kldg.,  New  York  City.  Pamphlet  llluHtrat- 
Ing  the  use  of  "Steebrete"  guards  for  machine 
tools.  llncHhafts,  chabi  drives,  punch  preHses, 
KlalrwavH,  rtr.  Kxiianded  metal  Is  well  suited  for 
nuichlne    guards,    bi'lng    light,    strong    and    durable. 

Monarch  Mfg.  Co.,  Dnytou,  Ohio.  Circular  of 
the  Dnytou  welding  and  decarbonizing  plants  for 
use  In  repair  shops,  garages,  etc.  'Ihe  eomiiany 
furnishes  a  welding  outfit  for  $75  and  a  decar- 
bonizing, widdlug  and  cutting  outfit  for  $115. 
Directions  nri'  given  for  Iniildlng  acetylene  gen- 
erators  at    snuiU    cost. 

Mosta  Machine  Co.,  Pittsburg.  Pa.  Catalogue  0, 
giving  the  advantages  of  rope  drives,  among  which 
may  be.  nicutloned  smooth  continuous  action,  low 
cost  and  high  etllclency,  noiselcssncss,  freedom  from 
shocks,  etc.  The  catalogue  also  contains  charts 
showing  the  length  of  life  and  horsepower  trans- 
mitted by   nmnllla   ropes. 

Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio. 
Catalogue  1)  1914.  treating  of  "Brownhoist"  tram- 
rail  systems,  trolleys  and  electric  hoists.  A  num- 
ber of  Interesting  Installations  of  Brown  hoists 
are  sliown.  and  the  specifications  are  conveniently 
arranged  In  tabular  form,  capacity,  dimensions, 
prices,   etc.,   being  given. 

American  Swiss  File  &  Tool  Co.,  24  John  St..  New 
York  City.  Circular  of  a  fourteeu-inch  file  with  a 
new  cut  called  "Wavecut."  This  file  removes 
metal  in  curled  shavings  Instead  of  the  ordinary 
granular  filings.  It  has  diagonal  rows  of  cutting 
edges  which  give  the  file  a  wavy  appearance  that 
suggested    the    trade   name,    "Wavecut." 

Sleeper  &  Hartley,  Worcester,  Mass.  Bulletins 
277  and  280  on  spring  hooking  machines  and  spring 
coiling  machines,  respectively.  The  spring  hooking 
machines  produce  any  desired  form  of  hook  or  loop 
on  either  right-  or  left-hand  springs  witliout  waste 
of  stock.  The  spring  coiling  machines  produce 
either   extension    or   compression    springs. 

Ransom  Mfg.  Co.,  Oshkosh,  Wis.  Bulletin  SDl, 
showing  the  application  of  Ransom  safety  devices 
to  abrasive  wheels.  These  devices  include  steel 
and  cast-iron  wheel  guards  of  the  open  and  en- 
closed types,  safety  flanges,  safety  nuts,  and  the 
Ransom  patent  speed  controller  which  obviates 
the    possibility    of    over-speeding    the    wheel. 

Hoggson  &  Pettis  Mfg.  Co.,  New  Haven,  Conn. 
Catalogue  and  price  list  10  C  of  "Sweetland"  lathe 
chucks,  comprising  combination  chucks,  universal 
chucks,  car-wheel  chucks,  independent  chucks, 
geared  scroll  chucks,  planer  chucks,  drill  chucks, 
etc.  Information  is  also  contained  on  the  mount- 
ing and  care  of  chucks,  repairs  and  special  chucks. 

C.  &  E.  Mfg.  Co.,  Marshalltown,  Iowa.  Leaflet 
entitled  "How  do  you  do  without  the  Marshall- 
town?",  setting  forth  the  advantages  of  the 
"Marshalltown"  wrench — a  ratchet  wrench  with 
only  three  working  parts.  Four  detachable  jaws 
are  furnished  for  use  on  %,  7/16,  Vi  and  9/16 
inch  nuts,  and  in  addition  there  is  one  alligator 
jaw  in   the  handle. 

Munning-Loeb  Co.,  Matawan,  N.  J.  Bulletin  500 
of  plating  and  industrial  brushes,  comprising  circu- 
lar brushes,  horse  hair  brushes,  camel  hair  brushes, 
metal  wire  and  cotton  brushes,  crinkled  brass  or 
steel  wire  brushes,  hand  polishing  and  scratch 
brushes,  scouring  brushes,  etc.  This  line  of  brushes 
is  made  for  electroplaters,  buffers  and  other  manu- 
facturers of  finished   metal  goods. 

Independent  Pneumatic  Tool  Co.,  Thor  Bldg., 
Chicago,  111.  Circular  E-1  of  the  new  "Thor"  elec- 
tric drill  equipped  with  universal  motor  for  alter- 
nating and  direct  current,  made  in  four  sizes,  the 
small  size  having  capacity  from  0  to  ^  inch;  the 
second.  0  to  5/16  inch;  the  third.  0  to  %  inch  and 
the  fourth,  Vs  to  9/16  inch.  These  drills  are 
equipped  throughout  with  ball  and  roller  bearings. 

Betts  Machine  Co.,  Wilmington,  Del.  Cata- 
logue 2614  on  horizontal  boring  and  drilling  ma- 
chines and  attachments.  20  pages,  6%  by  9% 
inches.  The  attachments  that  can  be  furnished 
for  these  machines  at  the  desire  of  the  purchaser 
are:  additional  circular  table,  extra  facing  head 
to  facilitate  machining  both  ends  of  a  casting  at 
the  same  time,  threading  attachment,  power  feeds 
to    tables   and    electric   drives. 

Shepard  Electric  Crane  &  Hoist  Co.,  Montour 
Falls,  N.  Y.  Bulletin  No.  61  on  electric  traveling 
cranes.  39  pages,  SVa  by  11  inches.  This  book 
gives  a  complete  description  of  the  Shepard  elec- 
tric cranes  and  their  various  parts.  Some  of  the 
basic  features  are:  the  balanced  drive,  complete 
enclosure  of  high-speed  gearing,  system  of  load 
brakes,  and  lubrication.  A  large  number  of  In- 
stallations  of   Shepard    electric   cranes   are   shown. 

Van  Dorn  &  Dutton  Co.,  gear  specialists.  Cleve- 
land, Ohio.  Booklet  treating  of  "V.  D.  &  D."  rail- 
way and  mill  motor  gears  and  pinions.  The  gears 
are  made  from  open-hearth  steel  eastings  in  both 
solid  and  split  types,  with  the  exception  of  the 
forged  or  rolled  gears  which  are  furnished  in  the 
solid  type  only.  Extreme  care  is  taken  both  in  the 
selection  of  material  and  in  the  manufacture  of 
these  gears. 

Fitchburg  Grinder  Co.,  Fitchburg.  Mass.  Circular 
of  the  Fitchburg  "Six-Fifteen"  cylindrical  grind- 
ing machine,  styles  A  and  B.  The  machine  Is  of 
heavy  proportions,  being  of  2-  by  16-inch  wheel 
capacity.  It  was  designed  esi)eclall.v  to  meet 
the  demands  for  a  simple  machine  suitable  for 
grinding  short  cylindrical  pieces  in  large  quanti- 
ties. Style  A  has  an  automatic  traverse  while 
style   B   is   provided   with   hand   traverse   only. 


Nazol  Engineering  &  Machine  Worki,  4043  N.  Btb 
St..  Philadelphia.  Pa.,  Is  Issuing  the  "Nuzcl  Ham- 
mer Hook,"  which  contains  complete  Information 
con<'eriilug  the  Heche  and  Nazel  hamnierH.  TtiCKC 
hammers  arc  built  In  six  hIzcm  for  either  belt  or 
motor  drive.  The  Nazel-Becbe  hainm^.r  worka  on 
Ihi'  Hanie  prlncl|de  an  the  Heche  hammer,  but  has 
a  larger  cai)aclty  and  greater  die  area.  The  line 
of  spiid  hammers  produced  by  this  company  U 
also   Illustrated. 

Ostor  Mfg,  Co.,  2107  E.  61st  St.,  Cleveland.  Ohio. 
Booklet  entitled  "Actual  Pipe-Threading  Expcrl- 
ciues — 11"  containing  Information  on  average  work- 
ing times  of  Oster  pipe-threading  machines  and 
showing  Installations  of  these  maclilnes  In  various 
parts  of  the  country.  All  parts  of  Oster  pipe- 
threading  machines  are  stariilardlze<l  and  Inter- 
changeabb'.  The  "fa<'ts  and  figureH  from  the  day's 
work"  will  be  of  much  Interest  to  those  employ- 
ing  this   class  of   machinery. 

Gleason  Works,  Rochester,  N.  Y.  Gear  planer 
catalogue,  48  pages,  6  by  0  Inches.  This  book 
Includes  descrliitlons  and  speclflcatlons  of  generat- 
ing bevel  gear  planers(  fully  automatic),  forming 
bevel  gear  planers  (fully  automatic),  combina- 
tion bevel  and  spur  gear  planer  (senil-automatic), 
sixteen-foot  bevel  gear  planer,  bevel  gear  temper- 
ing machine  and  bevel  gear  testing  machine.  Each 
of  these  types  of  machines  Is  Illustrated  by  ex- 
cellent half-tone  engravings.  The  last  section  of 
the  book  Illustrates  mandrels  for  use  on  these 
machines. 

National  Machinery  Co.,  Tiffin,  Ohio,  Is  Is- 
suing a  series  of  folders  entitled  "National  Forg- 
ing Machine  Talks."  No.  2  takes  up  the  bed 
frame  as  a  potent  factor  In  the  efliclency  of  the 
foriring  machine,  pointing  out  the  necessity  of 
providing  stiffness  and  rigidity  In  this  part  of 
the  machine.  The  halftone  and  line  drawings  Il- 
lustrate the  steel  bed  frame  casting  of  the 
National  heavy-pattern  forging  machine,  showing 
the  heavy  under-ribbing  and  the  Improved  form 
of  gap  which  extends  but  one-third  tie  depth  of 
the    bed. 

Harrington  Machine  Co.,  Erie,  Pa.  Folder  de- 
scriptive of  "under"  milling  machines  A  and'  B. 
These  machines  derive  their  name  from  the  fact 
that  the  cutter  is  mounted  so  as  to  be  underneath 
the  work,  thus  leaving  the  lines  on  the  work 
always  in  plain  view,  the  table  being  entirely 
unobstructed  by  spindle  or  housings.  Type  A  is 
especially  designed  for  milling  trimming  dies  used 
in  drop-forges  and  for  all  irregular  open  work. 
Type  B  is  similar  to  A.  but  is  much  heavier  and 
Is   not   equipped   with   a    tilting   table. 

Herman  Bacharach,  14  Wood  St.,  Pittsburg,  Pa. 
Catalogue  B  descriptive  of  "Hydro"  volume  and 
pressure  recorders,  for  measuring  and  recording 
the  volume  and  pressure  of  gases.  16  pages,  6  by 
9  inches.  The  velocity  charts  Included  will  be 
found  of  value  In  determining  the  velocity  of 
gases  of  any  specific  gravity.  Some  interesting 
curves  obtained  from  "Hydro"  volume  meters  are 
shown.  These  record  the  gas  consumption  of  by- 
product coke  ovens,  the  amount  of  blast  furnace 
gas  used  for  heating  stoves  and  the  amount  of 
coke   oven   gas   consumed   In   a   steel   mill. 

Cullman  Wheel  Co.,  1339  Greenwood  Terrace, 
Chicago.  111.  Catalogue  9,  24  pages.  5%  by  8% 
Inches,  giving  price  lists  of  sprockets  for  use 
with  Coventry  and  Whitney  noiseless  chain. 
Noiseless  chains  and  wheels  are  now  being  made 
in  8  and  10  millimeter  pitches,  to  provide  a  light, 
compact  and  efficient  drive.  Tables  of  specifica- 
tions giving  dimensions,  weight,  strength,  price, 
etc..  of  Coventry  and  Whitney  noiseless  chains  of 
different  pitches  are  among  the  material  that 
will  be  of  value  to  automobile  manufacturers  and 
others    interested    in    this    form    of    transmission. 

Heald  Machine  Co.,  20  New  Bond  St.,  Worcester. 
Mass.  Catalogue  illustrating  the  Heald  line  of 
Internal  cylinder,  ring,  and  drill  grinding  ma- 
chines and  magnetic  chucks.  This  catalogue  was 
produced  as  a  souvenir  for  the  National  Machine 
Tool  Builders  and  National  Metal  Trades  Associa- 
tions' conventions,  which  probably  accounts  for 
the  decided  departure  from  the  stereotyped  style 
of  machiner.y  catalogue  that  it  presents.  The 
cover  is  light  grey  with  silver  lettering  and 
deckled  edges.  The  artistic  touch  Is  also  shown 
in  the  arrangement  of  the  type  and  cuts,  the 
latter  being  printed  on  a  fine  grade  of  paper  and 
pasted  along  the  top  edge  to  the  Japan  stock 
used   for  the  body  of  the  book. 

Crescent  Machine  Co.,  Leetonia,  Ohio.  New  cata- 
logue on  Crescent  wood-working  machinery.  143 
pages,  4  by  6  inches.  This  catalogue  describes  the 
Crescent  handsaws,  special  equipment,  handsaw 
blades,  saw-tables,  shapers,  planers,  matchers,  sur- 
facers,  cut-off  saws,  disk  grinders,  wood-workers, 
etc.  Special  attention  is  called  to  the  No.  101  to 
112  "Universal"  wood-worker  illustrated  and  de- 
scribed on  pages  108  to  125.  This  machine  con- 
sists of  a  handsaw,  a  jointer,  saw-table,  borer  and 
shaper.  Additional  attachments  may  also  he  pro- 
vided, adapting  the  machine  for  mortising,  tenon- 
ing, making  moldings,  grinding  tools,  and  sanding. 
Other  new  features  include  the  remodeling  of  the 
26  by  8  inch  surfacer,  which  has  now  been  equipped 
with  variable  friction  feed,  and  Improved  fenders 
on  handsaws. 

Westinghouse  Electric  &  Mfg,  Co,,  East  Pitts- 
burg, Pa.  Catalogue  ,S002-A.  Section  3082  on  motor- 
driven  pumps,  describing  pumps  of  various  kinds 
driven  by  electric  motors.  A  number  of  installa- 
tions of  these  pumps  are  shown.  Tables  are  also 
included  giving  the  frictional  heat  in  wrought-iron 
pipe,  horsepower  for  pumping,  standard  dimensions 
for  pipe,  and  atmospheric  pressures,  equivalent 
heads  and  suction  lifts.  Leaflet  2364-A  treats  of 
Westinghouse    electric    direct-current    Type    K    crane 
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MANUFACTURE  OF  SAVAGE  0.22  CALIBER  HIGH-POWER  RIFLE*—! 


EFFECTIVENESS  OF  A  HIGH-POWER  SMALL  CALIBER  RIFLE-MANUFACTURING  AND  TESTING 
METHODS  AT  THE  FACTORY  OF  THE  SAVAGE  ARMS  CO. 


HY   I'RANKLIN    D    JONB81 


Chronograph,   used   to  deter 


ine   the   Initial   or   Muzzle  Velocity    of    a 
adjusted    preparatory   to   making  a   Test 


Bullet — The    Instrument    is 


NOT  many  years  ago  the  average  sportsman  prided  him- 
self on  owning  a  rifle  of  large  caliber,  the  idea  being 
that  a  bullet  must  be  large  to  be  deadly.  Modern  gun- 
makers,  however,  have  demonstrated  that  a  small  bullet  may 
be  much  more  effective  and  destructive  than  a  large  one,  if 
it  has  the  power  behind  it  and  is  correctly  shaped  so  that 
the  average  velocity  during  flight  will  be  as  high  as  possible, 
thus  flattening  the  trajectory  and  increasing  the  accuracy  as 
well  as  the  striking  energy  of  the  bullet.  The  result  has 
been  that  large  calibers  have  been  quite  generally  super- 
seded by  smaller  ones,  such  as  the  30-30  and  other  com- 
paratively small  bores,  as  those  interested  in  firearms  know. 
One  of  the  most  wonderful  developments  of  the  small 
caliber  high-power  rifle  has  been  made  by  the  Savage  Arms 
Co.  of  Utica,  N.  Y.  We  refer  to  the  0.22  caliber  high-power 
rifle  placed  on  the  market  by  this  company  about  a  year  ago. 
In  many  respects,  this  is  the  most  remarkable  firearm  ever 
designed  and  manufactured,  owing  to  the  inverse  relation  be- 
tween the  size  of  the  bullet  and  its  destructive  power.  It  is 
a  hammerless  repeater  and  is  similar  to  the  '99  model  so  far 
as  the  action  is  concerned.    This  rifle  was  originally  intended 

•  For  Information  on  rifle  ninnufncturo  previously  pntilli-lirrt  In  Maciiinfhy 
see  tho  series  on  "The  Itoss  Hlllo  nnd  Its  Mnnufiietnre"  In  the  Oclolier, 
NOToniber  and  December.  1011.  nnd  January.  1912.  numhers  of  M.\(ni.sEnY. 
See   also    articles    referred    to    In    connection    with    the    llrst    InHtallmcnt.' 

t  Associate    Editor   of    srAOniNKiiv. 


for  shooting  wolves,  coyotes,  foxes,  etc.,  but  actual  hunting 
experience  has  shown  it  to  be  powerful  enough  for  deer, 
moose,  caribou,  mountain  sheep,  and  even  for  .such  large  game 
as  Alaskan  brown  bear  and  American  black  bear. 

Here  are  some  figures  which  will  show,  in  a  general  way, 
the  performance  of  this  rifle.  The  initial  or  muzzle  velocity 
is  2800  feet  per  second  and  the  theoretical  striking  energ>' 
over  1200  foot-pounds.  Tho  velocity  is  higher  than  that  of 
any  other  firearm  manufactured  in  this  country  and  is  100 
feet  per  second  higher  than  that  of  the  new  Springfield 
United  States  Army  rifle.  Owing  to  this  extreme  velocity, 
the  trajectory  (or  path  followed  by  the  bullet  in  its  flight)  Is 
very  flat,  which  increases  the  accuracy,  especially  at  long 
ranges.  The  mid-range  height  of  the  trajectory  for  a  range 
of  200  yards  is  only  2.99  inches  and  the  rifle  can  bo  used  for 
distances  up  to  350  yards  without  changing  tho  point-blank 
adjustment  of  the  sights.  Under  favorable  weather  con- 
ditions, this  rifle  (which  only  weighs  6'4  pounds)  has  done 
excellent  work  on  a  military  target  at  1000  yards  range.  It 
has  scored  twenty-five  consecutive  "bulla"  on  the  500-yard 
military  target  (20-inch  bullsoye).  and  has  placed  ten  con- 
secutive shots  within  a  10-Inch  circle  at  500  yards.  To  those 
familiar  with  rifle  shooting,  these  figures  speak  for  them- 
selves. 
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Fif.   2.     Savage  0.22  Caliber  High-powor  Hifle — Initial  Velocity   2800    Foot    per    Second 


Tlio  lollowiug  data  may  also  be  of  interest:  The  vveiglit 
of  the  bullet  is  70  grains;  the  diameter  of  the  bullet,  0.228 
inch;  the  diameter  of  the  barrel  from  groove  to  groove,  0.2275 
inch;  the  number  of  grooves,  six;  the  lead  of  the  rifling  or 
the  distance  the  bullet  travels  to  complete  one  revolution,  12 
inches.  The  pressure  back  of  the  bullet  at  the  instant  of 
discharge  is  48,000  pounds  per  square  Inch.  Incidentally,  the 
pressure  in  a  14-inch  gun,  which  is  the  largest  now  used  in 
the  United  States  Navy,  is  35,000  pounds  per  square  inch. 
These  comparative  figures  are  interesting,  especially  when 
we  consider  that  the  rifle  can  safely  withstand  this  enormous 
pressure,  although  its  weight  is  only  6i/4  pounds.  The  bullet 
will  penetrate  a  pine  block  in  an  endwise  direction  a  distance 
of  1%  inches,  and  it  will  pass  through  i/^-inch  chilled  steel 
boiler  plate. 

The  performance  of  this  rifle  at  ranges  varying  from  100 
to  1000  yards  is  given  in  the  accompanying  table,  which  was 
compiled  by  the  ballistic  department  of  the  Savage  Arms  Co. 
The  first  horizontal  column  gives  the  ranges,  and  the  second, 
the  velocity  in  feet  per  second.  As  will  be  seen,  the  velocity 
at  a  distance  of  700  yards  is  over  1000  feet  per  second.  The 
mid-range  trajectory  or  the  vertical  height  of  the  path  de- 
scribed by  the  bullet  at  a  point  midway  between  the  rifle  and 
target  varies  from  0.506  inch  at  a  range  of  100  yards  to  248.5 
inches  at  1000  yards.  The  angle  of  departure  represents  the 
angle  at  which  the  rifle  barrel  must  be  elevated  for  a  given 
range,  to  cause  the  bullet  to  strike  at  a  point  in  the  same 
horizontal  plane  as  the  muzzle  of  the  rifle.  By  referring  to 
the  table,  it  will  be  seen  that  for  100  yards  this  angle  is  only 
2  minutes  5  seconds,  and  for  a  long  range  of  500  yards,  it  is 
only  18  minutes  32  seconds,  or  less  than  one-third  degree. 

At  the  plant  of  the  Savage 
Arms  Co.  new  rifles  are  de- 
signed in  the  ballistic  and  ex- 
perimental department.  To  de- 
velop a  high-grade  firearm  not 
only  requires  a  thorough 
knowledge  of  ballistics  but  a 
broad  mechanical  knowledge 
as  well,  in  order  to  obtain  a 
design  that  is  not  only  ac- 
curate and  effective,  but  me- 
chanically perfect  so  that  it 
can  be  manufactured  on  an 
economical  basis.  The  designer 
begins  with  the  cartridge  and 
largely  builds  the  rifle  around 
it.  He  is  confronted  with 
many  problems,  all  of  which 
must  be  considered — and  the 
problems  are  not  solved  in  a 
day,  but  as  the  result  of  numer- 
ous experiments  backed  up  by 
wide  experience.  The  rifle  de- 
signer has  an  interesting  but 
difflcult  task;  in  fact,  so  diffi- 
cult that  no  intelligent  concep- 
tion of  the  methods  of  pro- 
cedure could  be  given  here  even 
though  we  were  familiar  with 
this  science.  So  we  shall  leave 
the  ballistic  department  and 
consider  some  of  the  methods 


Fig. 


and  tools  employed  by  the  Savage  Arms  Co.  in  the  manu- 
facture of  rifles,  dealing  particularly  with  the  0.22  caliber 
high-power  design  previously  referred  to. 

Action  of  the  Savag-e  Hig-h-power  Rifle 
The  action  of  the  0.22  caliber  high-power  rifle  will  be  de- 
scribed first  so  that  references  in  this  and  succeeding  articles 
to  specific  parts  will  be  intelligible.  This  action,  which  is 
the  same  as  that  used  in  the  '99  model,  is  illustrated  in  Fig. 
3.  The  upper  view  shows  the  action  closed  and  the  lower 
view  shows  it  open.  These  two  views  illustrate  a  "cut-open 
action,"  the  receiver  having  been  cut  away  in  several  places 
to  expose  the  interior  parts.  The  operation  of  the  mechanism 
for  loading,  firing,  and  reloading  is  as  follows:  When  finger 
lever  A  is  thrown  down  to  the  position  illustrated  in  the 
lower  view,  it  withdraws  the  breech-bolt  B.  A  cartridge  in 
the  rotary  magazine  carrier  C  then  jumps  up  in  front  of  the 
breech-bolt  and  is  held  in  position  by  a  three-point  contact 
between  the  carrier,  the  cartridge  guide  on  the  right  side 
of  the  receiver,  and  the  ejector  or  automatic  cut-off  D  which 
is  now  forced  out  over  the  cartridge  by  a  spring. 

As  lever  A  is  pulled  back  to  close  the  action,  breech-bolt 
B  moves  forward,  pressing  ejector  D  back  into  its  seat  and 
pushing  the  cartridge  forward  into  the  barrel.  When  lever 
A  is  pulled  back  about  half  way,  lug  E  on  the  hammer  strikes 
against  the  sear  /•'  and  the  hammer  is  held  back.  As  the 
forward  movement  of  the  breech-bolt  is  continued,  the  ham- 
mer spring  is  compressed,  and  when  the  breech-bolt  is  forced 
upward  to  its  seat,  the  rifle  is  ready  to  fire,  the  action  being 
in  the  position  shown  by  the  upper  view,  Fig.  3.  When  the 
trigger  is  pulled  it  turns  sear  F  downward  until  the  hammer 
is  released;  the  hammer  then 
flies  forward  and  strikes  the 
firing  pin. 

When  lever  A  is  again 
pushed  forward,  the  extractor 
K  (which  is  a  latch  shaped 
part  at  the  end  of  the  breech- 
bolt  that  hooks  over  the  rim 
of  the  cartridge)  withdraws 
the  cartridge  shell  from  the 
barrel.  When  the  shell  is  back 
far  enough  to  clear  the  for- 
ward end  of  the  receiver,  it 
strikes  a  small  projection  on 
the  ejector  D  and  is  whirled 
around  and  out  of  the  receiver. 
As  the  shell  is  thrown  out,  the 
ejector  moves  out  over  the  next 
cartridge  which  is  now  in 
front  of  the  bolt  and  in  po- 
sition for  loading.  The  cycle 
of  movements  just  described  is 
repeated  each  time  the  rifle  is 
fired. 

The  entire  mechanism  is 
very  simple  and  positive  in  its 
movements.  When  the  action 
is  closed,  the  breech-bolt  is 
forced  upward  to  its  seat  by  a 
cam  surface  on  the  inner  end 
of  lever  A.  The  lower  side  of 
this  inner  end  also  bears  on  a 


Action    used    on    0.22    Caliber    High-power    Rifle — Sections 
of  the   Receiver   are   cut   away   to   expose  Mechanism 
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Fig.    4.     Diagram   showing  how   Primary  and  Secondary  Circuits  of   the   Chronograph   nro   broken   at   Muzzle  of   Rillo   and   at   Target   by   Bullet 


projection  on  the  bottom  of  the  receiver,  so  that  the  breech- 
bolt  is  not  only  supported  by  the  solid  receiver  frame  at  the 
rear,  but  has  a  positive  support  against  downward  thrust  as 
well.  In  designing  this  action,  particular  attention  was 
given  to  the  matter  of  safety.  By  pushing  the  small  slide  Q 
forward,  the  lever  as  well  as  the  trigger  is  positively  locked 
to  prevent  accidental  discharge.  The  position  of  the  ham- 
mer, that  is  whether  cocked  or  uncocked,  is  shown  by  a  small 
pin  H  which  projects  when  the  hammer  is  cocked. 

As  previously  mentioned,  the  cartridges,  when  in  the  rifle, 
lie  side  by  side  around  the  circular,  revolvable  magazine 
carrier  C.  This  arrangement  prevents  the  bullet  of  one 
cartridge  from  bearing  against  the  primer  of  another,  thus 
making  it  impossible  to  discharge  a  cartridge  while  in  the 
magazine  by  endwise  shock.  The  forward  end  of  the  maga- 
zine carrier  is  in  the  form  of  a  circular  disk  (see  detail  view) 
and  is  numbered  from  0  to  5.  These  numbers  are  visible 
through  a  small  aperture  on  the  left  side  of  the  receiver  and 
show  the  number  of  cartridges  in  the  magazine. 

General  Process  of  Manufacture  and  Factory  System 
In  this  particular  article,  the  manufacturing  operations,  as 
well  as  the  inspec- 
tion system,  will  be 
referred  to  in  a  gen- 
eral way,  the  idea 
being  to  present 
specific  operations  of 
interest  in  succeed- 
ing articles  where 
the  space  will  per- 
mit of  detailed  de- 
scriptlons.  Rifle 
manufacture  is  quite 
different  from  other 
lines  of  manufacture 
involving  the  use  of 
metal-working  tools. 
This  is  partly  due 
to  the  irregular  and 
intricate  shapes  of 
many  of  the  parts, 
which  makes  it 
necessary  to  use 
many  special  tools 
and  fixtures.  The 
irregular  shapes 
which  must  be  ma- 
chined, often  with  a 
considerable  degree 
of      accuracy,      also 


greatly  increase  the  number  of  operations  required.  For 
example,  a  receiver  for  the  action  illustrated  in  Fig.  3  re- 
quires 128  separate  operations  and  the  finger  lever,  51. 
Most  of  these  are  machining  operations.  While  in  some 
cases  there  is  a  great  deal  of  work  on  one  part,  this  part  is 
carefully  designed  to  serve  many  purposes  in  a  simple  way. 

The  manufacturing  operations  may  be  divided  into  the  fol- 
lowing general  classes:  Turning,  drilling,  reaming  and 
rifling  the  barrel;  machining  the  receiver  and  Its  attached 
parts  which  form  the  action  or  breech  mechanism;  turning, 
inletting  and  mortising  the  stock;  polishing  and  finishing 
the  various  parts;  assembling;  inspecting.  The  inspection  is 
referred  to  last,  but  this  does  not  mean  that  there  is  but  one 
final  inspection.  In  fact,  this  system  has  been  very  carefully 
developed  and  will  be  explained  later. 

The  barrel  is  made  from  alloy  steel  of  special  composition 
and  of  the  same  analysis  as  the  steel  used  in  the  barrels  of 
the  new  Springfield  United  States  Army  rifle.  After  the  out- 
side is  rough-turned  close  to  the  finished  size,  the  hole  Is 
drilled.  The  drilling,  reaming  and  rifling  is  done  in  the  well- 
known  Pratt  &  Whitney  machines  which  will  be  described 
ill   the  second   installment  of  this  series.     The  work  on   the 

breech  mechanism  is 
done  largely  on 
Lincoln  type  milling 
machines  or  "power 
mills,"  profiling  ma- 
chines, hand  milling 
machines,  and  drill- 
ing machines.  Mul- 
tiple-spindle, semi- 
automatic, combina- 
tion drilling,  ream- 
ing, and  milling  ma- 
chines of  special  de- 
sign are  also  used 
for  machining  the 
receivers.  While 
many  of  the  opera- 
tions on  the  difTer- 
ent  rifle  parts  are 
common  to  those 
familiar  with  manu- 
facturing methods, 
the  Savage  factory 
contains  a  great 
variety  of  special 
tools  and  fixtures, 
many  of  which  are 
very  Ingenious  and 
enable    the    work    to 


Fig.    6.     General   View   of   Lincoln    or   Power    Milling   Machine   Department    at  Savage   Arma   Co. 
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be  done  rapidly  und  accurately.  Some  of  tlio  small  parts  of 
the  action,  especially  for  the  lighter  cUikh  of  rlllcs,  arc 
blanked  out  and  formed  In  dies. 

Many  thousands  of  parts  arc  behiK  nuicliincd  coiilinually 
In  the  factory  of  the  Savage  Arms  (lo.,  and  In  order  to  ac- 
count for  these  parts  without  confusion  and  excessive  waste 
of  time,  a  very  simple  but  effective  system  has  been  adopted 
which  is  utilized  by  the  cost.  Inspection  and  manufacturing 
departments.  The  most  important  feature  of  this  system  is 
a  card,  such  as  the  sample  shown  in  Pig.  6,  w^hich  ac- 
companies each  lot  of  parts  that  is  to  be  machined  and  makes 
it  possible  to  determine  quickly  the  exact  quantity  of  com- 
pleted parts  that  is  in  stock.  This  card  also  serves  other 
important  purposes  in  connection  with  Inspection,  etc.     When 
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Card   used   at   Savage   Factory   in   connection   with 
Manufacturing-    and    Inspection    Systems 


PERFORMANCE 
Ballistic 


a  certain  lot  of  parts  is  to  be  machined  the  tray  containing 
them  is  accompanied  by  one  of  these  cards.  As  will  be  seen, 
it  gives  the  model  of  the  rifle,  the  name  of  the  part  and  the 
lot  number.  All  operations  are  numbered,  and  the  vertical 
column  to  the  left  contains  the  operation  numbers  for  this 
particular  part.  In  the  next  column  is  recorded  the  number 
of  parts  which  are  sent  to  each  operator  and  also  the  num- 
ber of  good  parts  he  returns.  In  this  particular  case,  the 
card  shows  that  500  parts  were  sent  out  for  the  first  opera- 
tion and  500  were  returned.  For  the  second  operation,  500 
parts  were  sent  out  but  only  498  were  returned,  two  being 
lost;  hence  498  are  credited  on  the  card  and  the  operator  is 
paid  for  the  actual 
number  returned.  On 
the  third  operation 
three  parts  were 
spoiled  and  did  not 
pass  the  inspector  so 
that  the  number  is 
now  reduced  to  495, 
and  the  final  number 
after  the  fifth  opera- 
tion is  494,  because, 
in  this  case,  one  part 
■was  "skipped"  and 
came  to  the  inspec- 
tion department  with- 
out being  machined. 
When  all  the  opera- 
tions are  finished  and 
the  parts  are  found  to 
be  up  to  the  required 
standard  of  accuracy, 
the    final    number    of 

completed  parts,  as  shown  by  the  card,  is  transferred  to  a 
card  index  so  that  the  quantity  on  hand  can  be  determined 
at  any  time.  The  card  also  gives  the  name  of  the  operator, 
the  department  in  which  the  work  was  done,  the  date  upon 
which  each  operation  was  completed,  the  rate  of  pay  for  each 
operator,  and  the  names  of  the  inspectors. 


SyHtem  of  Inspection 

I'lacli  iiiacliine  department  has  one  or  two  iiispei'lors  who 
make  frequent  inspections  while  the  work  is  being  done,  so 
tliat  in  case  a  machine  is  out  of  adjustment  slightly  or  a 
cutti'r  has  worn  excessively,  the  error  will  be  detected  before 
a  large  quantity  of  work  is  finished.  From  this  It  will  be 
seen  that  the  inspection  is  not  only  to  detect  inaccuracies 
but  to  prevent  them.  For  instance,  if  the  "outside"  or  de- 
partment inspector  finds  that  the  cutter  of  a  profiler  is  a 
little  loo  high,  the  parts  which  were  milled  while  the  cutter 
spindle  was  incorrectly  adjusted  are  run  through  again. 
These  outside  inspectors  are  constantly  on  the  lookout  for 
trouble  and  greatly  reduce  the  number  of  parts  rejected  by 
the  final  inspection  which  is  made  in  a  centrally  located  in- 
spection department. 

The  method  of  handling  the  various  parts,  while  they  are 
being  transferred  from  one  department  to  another,  is  worthy 
of  note.  Small  pieces,  such  as  triggers,  sears,  hammers,  etc., 
are  kept  in  plain  metal  trays,  and  the  larger  parts,  such  as 
rifle  receivers  or  pistol  frames,  are  placed  in  special  trays  in 
an  orderly,  convenient  way.  A  number  of  these  trays  may  be 
seen  in  the  illustration  Fig.  1.  When  the  parts  in  one  tray 
have  been  machined  and  are  returned  to  the  inspection  de- 
partment, another  tray  of  rough  parts  is  ready,  so  that  there 
is  no  delay. 

In  addition  to  the  careful  inspection  of  the  individual  parts 
during  the  process  of  manufacture,  the  action  of  the  rifle  is 
thoroughly  tested  in  the  assembling  department,  and,  finally, 
the  operation  and  accuracy  of  the  rifle  by  actual  use.  In 
connection  with  this  final  test,  which  is  made  by  expert 
marksmen,  the  sights  are  carefully  adjusted. 

Determining-  Initial  Velocity  of  Bullet  with  Chronograph 

One  of  the  most  interesting  instruments  used  in  connection 
with  rifle  testing  is  the  chronograph.  By  means  of  this  in- 
strument, which  is  illustrated  in  Fig.  1,  the  initial  or  muzzle 
velocity  of  a  bullet  is  determined.  The  chronograph  has  two 
magnets,  A  and  B,  which  have  sufficient  power  to  hold  the 
bars  C  and  D  when  the  circuits  are  closed.  Magnet  A  is 
fixed  to  the  vertical  column  of  the  chronograph,  whereas 
magnet  B  is  adjustable  vertically.  (The  purpose  of  this 
vertical  adjustment  will  be  referred  to  later.)  Magnet  A  is 
energized  by  a  primary  circuit,  and  magnet  B  by  a  secondary 
circuit.  The  primary  wire  crosses  the  muzzle  of  the  rifle  and 
the  secondary  circuit  connects  with  the  target.  When  the 
rifle  is  fired  the  bullet  cuts  the  primary  circuit  and  the  long 
bar  C  drops.  Now  when  the  bullet  hits  the  target,  which  is 
located  100  feet  from  the  rifie,  the  secondary  circuit  is 
momentarily    broken,    thus    demagnetizing    magnet    B.      The 
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short  bar  D  then  drops  and  falls  through  a  tube  located  just 
beneath  it  and  onto  a  trip  which  releases  a  spring-actuated 
marking  plunger  at  E,  which  is  forced  outward  and  in- 
stantaneously makes  a  mark  on  the  long  bar  C  as  it  drops. 
The  distance  from  this  mark  to  a  standard  datum  line  on  bar 
C  indicates  the  initial  velocity  of  the  bullet.     That  this  dis- 
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tancc  will  enable  the  velocity  to  be  determined  will  be  more 
apparent  when  we  consider  the  fact  that  if  both  circuita 
were  broken  at  the  same  instant,  the  mark  made  on  bar  6'  as 
it  fell  would  exactly  coincide  with  the  datura  line,  provided 
magnet  B  were  adjusted  to  the  proper  vertical  height;  but 
there  is  an  interval  between  the  breaking  of  the  circuits 
which  is  equal  to  the  time  re(|uired  for  the  bullet  to  travel 
from  the  rifle  to  the  target,  or  100  feet.  Therefore,  when  the 
primary  circuit  is  first  broken  by  the  bullet  as  it  leaves  the 
rifle,  bar  C  begins  to  fall  and  when  the  secondary  circuit  is 
broken  by  the  bullet  as  it  hits  the  target,  the  mark  made  on 
bar  C  does  not  coincide  with  the  datum  line  but  is  some  dis- 
tance from  it,  this  distance  determining  the  velocity  of  the 
bullet.  The  velocity  is  ascertained  by  measuring  the  dis- 
tance between  the  lines  with  a  special  instrument  which  re- 
sembles an  ordinary  vernier  caliper,  except  that  it  is  longer 
and  is  graduated  to  give  direct  velocity  readings  in  feet  per 
second. 

Before  using  the  chronograph  it  must  be  "leveled,"  which 
means  that  the  adjustable  magnet  B  for  holding  the  short 
bar  must  be  moved  vertically  until  the  marker  strikes  the 
long  bar  exactly  on  the  datum  line  when  both  primary  and 
secondary  circuits  are  broken  at  the  same  instant.  The  dis- 
tance from  the  marker  to  the  datum  line  on  the  bar  is  stand- 
ard and  if  the  instrument  is  properly  adjusted,  the  marker 
should  strike  this  line  when  both  magnetic  circuits  are 
broken  at  the  same  time.  The  point,  however,  at  which  the 
mark  is  made  when  the  circuits  are  broken  simultaneously 
varies  with  the  altitude  and  also  because  of  different  atmos- 
pheric conditions;  hence,  it  is  necessary  to  make  this  vertical 
adjustment  of  magnet  B  each  time  the  chronograph  is  used, 
and  on  some  days  considerable  time  is  required  to  get  the 
adjustment  exactly  right.  The  holding  power  of  the  magnets 
must  also  be  within  certain  standard  limits.  The  energiz- 
ing current  is  regulated  by  a  rheostat  until  the  magnet  will 
hold  the  bar  but  will  not  hold  it  when  a  standard  auxiliary 
weight  is  attached.  These  weights  are  in  the  form  of  tubes 
which  are  placed  over  the  bars  and  are  supported  by  shoulders 
at  the  lower  end.  The  tubes  are  shown  in  the  lower  right- 
hand  corner  of  Fig.  1.  The  method  of  breaking  the  circuit 
at  the  target  the  instant  tlie  bullet  strikes  is  very  simple  but 
ingenious.  The  diagram  Fig.  4  illustrates  the  principle. 
"When  the  bullet  strikes  the  steel  target  plate  /•',  the  impact 
causes  the  thin,  flat  spring  O  to  jump  off  the  binding  post 
which  momentarily  breaks  the  secondary  circuit  and  causes 
the  short  bar  of  the  chronograph  to  fall  and  release  the 
marker,  as  previously  described.  This  diagram  also  shows 
how  the  primary  circuit  is  broken  by  the  bullet  as  it  leaves 
the  rifle.  Of  course  it  will  be  understood  that  the  position  of 
the  chronograph  relative  to  tlie  rifle  and  target  is  immaterial. 

In  the  next  installment  of  this  article  some  interesting  ma- 
chining operations  on  various  rifle  parts  will  be  described  in 
detail. 

*  *     * 

The  following  story  is  told  about  the  early  experiences  of 
one  of  the  leading  men  in  the  machine  tool  building  field  in 
America  today.  Some  twenty-five  years  ago,  when  he  ar- 
rived in  the  United  States  from  across  the  sea,  his  knowl- 
edge of  the  English  language  was  not  all  that  might  have 
been  desired,  and  when  he  was  first  employed  in  a  railway 
shop  the  foreman,  for  that  reason,  proportioned  his  compensa- 
tion accordingly.  This  man,  however,  was  a  good  mechanic 
and  he  soon  satisfied  himself  that  lie  was  giving  as  much  in 
return  for  his  small  wage  as  the  native  journeymen.  He 
therefore  promptly  applied  to  the  foreman  for  a  raise,  which 
was  refused  with  the  explanation  that  as  the  young  man 
could  not  talk  English  very  well,  it  was  not  possible  to  pay 
him  any  more.     This  explanation  was  quite  unsatisfactory  to 

the   applicant,   who   quickly   replied:      " it, 

I  want  to  know  whether  you  are  keeping  me  here  to  talk  or 
to  work."     Ho  got  the  raise. 

*  *     * 

.\  light  weight  metal  alloy  known  as  "metal  cork,"  con- 
sidered superior  to  aluminum,  is  made  from  about  90  per  cent 
magnesium,  the  remainder  being  zinc,  sodium,  aluminum  and 
iron.    The  specific  gravity  of  this  alloy  is  said  to  be  1.76. 


THE   SYSTEMATIZER  AND  HIS   SYSTEM 

I'lrkiiis  was  an  i  llli  ii  ucy  expert  and  .systeiiuiti/.er.  He  had 
equipped  the  offices  with  innumerable  card  systems  and 
blanks  and  report  forms,  and  to  save  work  and  time  In  the 
writing  and  reading  of  long  and  cumbersome  names,  the  men 
in  the  shop  were  all  numbered.  He  Installed  various  ac- 
counting machines  and  also  a  Hollerith  tabulating  machine, 
such  as  is  used  by  the  census  office. 

Ho  was  also  a  worker,  and  so  it  happened  that  one  Thanks- 
giving day,  in  the  afternoon,  when  everybody  else  was  digest- 
ing turkey,  he  went  down  to  the  shop  to  plan  some  more  sys- 
tems and  devise  a  few  more  blanks  to  be  filled  out  when  a 
stripped  %-inch  nut  had  to  be  replaced  with  a  new  one  on 
the  machine  known  as  "D-No.  36."  It  happened  that  a  little 
later  in  the  afternoon  he  found  that  he  wanted  to  run  the 
tabulating  machine,  but  as  the  engine  in  the  shop  was  not 
running  and  as  he  did  not  know  that  there  was  an  emergency 
connection  with  the  city  supply,  he  was  at  a  loss  how  to  get 
current  for  the  '/i -horsepower  motor  of  the  machine;  but  as 
a  great  systematizer  is  never  at  a  loss  for  long,  he  wandered 
down  into  the  engine  room,  only  to  find  that  the  engineer  was 
properly  celebrating  Thanksgiving  with  his  family,  as  every 
engineer  ought  to  be  given  a  chance  to  do.  In  the  boiler 
room,  however,  he  found  a  fireman,  and  he  promptly  ordered 
him  to  start  the  200-horsepower  high-speed  engine  that  was 
direct-connected  to  the  dynamo,  in  order  that  current  might 
be  produced  for  the  Vi-horsepower  motor  upstairs.  The  fire- 
man, however,  knew  nothing  about  engines,  nor  about 
dynamos,  and  what  is  more — he  knew  that  he  did  not  know 
anything  about  them,  and  he  said  so.  The  systematizer  went 
upstairs  again  and  thought  the  matter  over,  and  the  more  he 
thought  about  it  the  more  thoroughly  it  was  impressed  on 
his  mind  that  a  fireman  was  inefficient  if  he  did  not  know 
how  to  run  an  engine  in  an  emergency  case,  and  he  went 
down  again  and  told  the  fireman  that  it  was  up  to  him  to 
start  that  engine  or  lose  his  job.  Now,  the  fireman  was  used 
to  doing  the  firing  himself,  and  being  fired  by  somebody  else 
did  not  appeal  to  him,  particularly  as  he  had  a  wife  and 
children  depending  upon  him;  so  he  took  a  chance,  and  after 
he  had  tried  a  number  of  handwheels  on  various  valves,  he 
got  the  big  engine  started. 

Then  there  was  another  difficulty — the  fireman  did  not 
know  which  switch  to  throw  to  connect  with  the  Vi-horse- 
power  motor  upstairs.  The  efficiency  expert,  however, 
quickly  found  a  way  out  of  this  difllculty.  He  told  the  fire- 
man to  throw  in  one  switch  at  a  time,  he  himself,  in  the 
meanwhile,  being  upstairs  to  note  the  effect.  When  the  fire- 
man threw  the  proper  switch,  the  motor  would  start,  and  he 
would  then  signal  over  the  telephone. 

So  after  all  the  '/j -horsepower  motor  was  running  fine  and 
cards  passed  through  the  tabulating  machine  at  high  speed, 
and  the  systematizer  was  delighted  to  add  to  his  collections 
a  few  hundred  more  cards;  but  In  about  fifteen  or  twenty 
minutes  the  motor  began  to  slow  down,  and  then  it 
stopped  suddenly.  The  scientific  systematizer  rose  in  wrath; 
the  fireman  was  playing  a  trick  on  him  and  had  turned  off 
the  power.  In  about  three  jumps  he  found  himself  down- 
stairs in  front  of  a  frightened  fireman  protesting  his  Inno- 
cence, and  then  they  both  entered  the  engine  room.  To  a 
great  systematizer  the  sight  was  probably  not  so  horrible, 
but  we  hate  to  think  of  the  words  that  the  engineer  used 
when,  disturbed  by  a  hurry-up  call  in  his  Thanksgiving  cele- 
bration, he  came  in  and  saw  it.  The  engine  liad  been  running 
without  oil — there  being  no  card  index  indicating  how  often 
the  engine  should  be  oiled — and  the  babbitted  main  bearing 
next  to  the  flywheel  had  become  overheated.  More  than  that, 
it  had  become  so  excessively  overheated  that  it  had  partly 
melted  away,  and  the  flywheel  was  tipped  at  an  angle  as  if  it, 
too,  had  been  celebrating  Thanksgiving  in  an  improper  man- 
ner. At  the  other  end,  the  rotor  of  the  dynamo  was  dis- 
located and  the  armature  had  scraped  against  the  pole  pieces. 

Just  how  much  it  cost  to  repair  the  damage  is  recorded 
only  in  the  card  index  of  the  scientific  systematizer,  and 
what  the  general  manager  said  to  him  the  next  morning, 
when  the  full  details  of  the  matter  had  been  established.  Is 
not  recorded  anywhere. 
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FIXTURES  FOR  HOLDING  UNUSUAL  LATHE  AND  BORINO  MILL  WORK 

BY   ALBKHT   A.  UOWDt 


PARTIAL  SECTION   Y-Z 


Fig.    1.     Chuck    for    Rectangular    Aluminum    Castings    used    on    Horizontal    Turret    Lathe 


CASTINGS  or  forgings  of  irregular  form  usually  require 
some  method  of  holding  (for  the  purpose  of  machin- 
ing) other  than  chuck  jaws,  although  there  are  many 
instances  when  the  latter  can  be  used  to  advantage.  The  form 
and  size  of  the  work  have  a  great  influence  on  the  method  of 
handling,  and  the  accuracy  required  is  also  an  important 
factor.  The  work  itself  may  be  in  the  rough  state  without  any 
machining  previous  to  the  chucking  operation  or  it  may  have 
been  milled,  planed  or  drilled.  In  the  former  case  it  is  neces- 
sary to  design  a  method  of  holding  suited  to  the  rough  piece, 
and  care  must  be  exercised  in  selecting  the  surfaces  best 
adapted  for  locating  the  work.  It  may  even  be  necessary  to 
have  additional  lugs  or  bosses  cast  or  forged  on  the  piece  in 
order  to  facilitate  holding  it  in  position  on  the  fixture.     If 


*  For  further  information  on  the  subject  of  work-holding  devices  and 
kindred  subjects,  see  Machixery,  October,  1913,  "Work-holding  Arbors 
and  Methods  for  Turning  Operations,"  and  "Arbors  for  Second-operation 
Work":  November,  1913.  "Holding  Devices  for  First-operation  Work"; 
June,  1914,  "External  Holding  Devices  for  Second-operation  Work."  See 
also  Machinery's  Keference  Book  No.  120,  "Arbors  and  Work-holding 
Devices." 

t  Address:      84    Washington    Terrace,    Bridgeport,    Conn. 


walls  are  thin  care  must  be  used  also  in  the  method  of  clamp- 
ing so  that  no  distortion  will  take  place.  In  case  a  previous 
operation  of  milling  or  planing  has  taken  place,  it  is  essential 
that  the  fixture  be  so  designed  that  this  surface  be  used  for 
locating  in  order  that  accurate  work  may  be  assured.  There 
are  occasional  instances  when  both  milling  and  drilling  opera- 
tions have  preceded  the  chucking.  This  may  possibly  compli- 
cate matters  somewhat  or  it  may  simplify  them  depending  on 
the  conditions.  Sometimes  a  series  of  holes  has  been  drilled 
in  a  flange  which  has  been  surface  milled,  and  in  a  case  of 
this  sort  the  holes  may  prove  useful  for  clamping  purposes. 
When  a  case  is  encountered  with  a  milled  surface  and  an 
angular  hole,  or  some  other  condition  of  a  similar  nature, 
there  may  be  more  difl5culty  in  designing  the  fixture. 

The  type  of  machine  upon  which  the  work  is  to  be  accom- 
plished is  also  a  factor  which  largely  influences  the  design, 
and  this  matter  should  be  decided  positively  before  any  at- 
tempt is  made  to  draw  up  the  device.  The  types  of  machines 
for  which  fixtures  of  this  sort  are  most  frequently  designed 
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Fig.    2.     Fixture    for    boring    Irregular    Castings    on   Horizontal  Turret    Lathe 
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Fig.    3.     Fixture   for   boring   Small    Bronze    Castings  on   Horizonial   Turret    Lathe 


are  the  horizontal  and  vertical  turret  lathes  and  the  vertical 
boring  mill.  The  engine  lathe  is  also  occasionally  fitted  with 
an  arrangement  for  this  kind  of  work,  but  as  the  construc- 
tion of  the  fixtures  is  very  similar  to  those  used  on  the  hori- 
zontal turret  lathe  it  is  not  necessary  to  differentiate  between 
the  two  in  this  article. 

It  is  obviously  out  of  the  question  to  attempt  to  cover  or  de- 
scribe all  the  conditions  which  may  be  encountered  in  the 
chucking  of  irregular  work,  but  the  examples  here  given 
represent  a  variety  such  as  may  prove  of  considerable  value 
in  elementary  design.  Adaptations  to  suit  various  conditions 
will  suggest  themselves  to  the  progressive  designer.  Atten- 
tion is  called  to  a  few  of  the  important  points  in  the  design 
of  fixtures  of  this  character. 

Important  Points  in  Design 

1. — Locating  points  or  surfaces.  These  are  very  important 
and  should  be  selected  with  care,  having  in  mind  any  ribs, 
lugs  or  raised  lettering  on  the  casting,  so  that  no  trouble  can 
be  caused  through  faulty  locating.  Make  use  of  the  vee 
principle  when  the  shape  of  the  work  will  permit  it.  If  four 
points  are  needed  in  the  same  plane  for  proper  support  or 
location  of  a  rough  surface,  be  sure  that  one  of  these  points 
is  movable  to  compensate  for  inequalities  in  the  surface.  If 
a  finished  surface  is  to  be  used  for  locating,  the  pads  on  which 
it  rests  should  be  as  small  as  possible  (consistent  with  suf- 
ficient surface  for  proper  clamping)  and  should  be  easily  ac- 
cessible for  cleaning. 

2. — Clearances  around  the  casting.  These  should  be  made 
ample  to  accommodate  variations  in  the  work.  As  a  rule  one- 
Quarter  inch  on  all  sides  of  the  rough  piece  is  sufficient,  on 


medium-sized  work,  such  as  that  machined  on  horizontal  tur- 
ret lathes.  On  larger  work  for  the  vertical  turret  lathe  or 
boring  mill,  one-half  inch  is  none  too  much  and  even  a  little 
more  than  this  is  safer,  for  larger  castings  vary  greatly  in 
size  and  the  writer  has  seen  a  fixture  (within  the  last  two 
years)  which  had  to  be  machined  to  obtain  sufficient  clear- 
ance, although  it  was  designed  to  give  one-half  inch  clear- 
ance all  around.  Needless  to  say  this  was  made  for  a  large 
casting,  and  was  used  on  a  boring  mill. 

3. — Clamping.  Methods  of  clamping  are  many  but  the  plain 
strap  is  perhaps  more  used  than  any  of  the  others,  partly  on 
account  of  its  simplicity  but  also  because  it  is  very  efficient. 
Hook-bolts  are  good  if  overhang  is  not  too  great,  but  they  are 
worthless  if  not  well  backed  up.  They  are  also  rather  ex- 
pensive. It  is  advisable  to  so  design  the  clamping  devices 
that  they  can  be  rapidly  operated  so  that  valuable  time  may 
not  be  lost  in  setting  up  or  taking  down  the  work.  It  is  not 
considered  good  practice  to  use  clamping  screws  which  are 
tapped  into  a  cast-iron  body.  It  is  much  better  to  make  these 
in  the  form  of  a  stud  with  a  nut  and  washer  on  the  clamp. 
This  brings  the  wear  of  the  clamping  action  on  steel  Instead 
of  cast  iron. 

4. — Chips.  Provision  should  be  made  for  the  removal  of 
chips  so  that  accumulations  of  these  will  not  cause  trouble. 
Accessibility  to  bearing  or  locating  surfaces  Is  important  so 
that  cleaning  can  be  readily  accomplished.  When  fixtures  are 
of  the  pot  variety  cored  openings  may  be  arranged  for  this 
purpose.  When  fixtures  are  designed  for  use  on  vertical  bor- 
ing mills  this  point  is  of  great  importance  and  must  be  care- 
fully considered  in  the  design. 


Fig.    4.     Fixture    for    machining    Angular    Cast-iron    Fitting 
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5. — Uigklity.  On  tho  horizontal  typo  of  machines  this  point 
Is  largely  dependent  on  tho  overhung  from  tho  spiudh^. 
Therefore  the  llxturo  should  bo  designed  In  such  a  way  that 
this  will  be  as  short  as  possible.  Ribbing  may  also  bo  used 
when  needed  to  give  additional  stiffness,  especially  around 
the  clamps,  us  at  these  points  the  strains  are  excessive  and 
changes  may  talie  place  in  the  work  itself  unless  provision  is 
made  to  neutralize  distortion.  On  the  vertical  typ(>  of  ma- 
chines fixtures  should  be  made  of  generous  proportions  to  re- 
sist the  heavy  cuts  which  these  machines  commonly  take. 

6. — Sajcty.  Tho  operator  should  bo  considered  at  the  lime 
the  designing  is  done  and  not  afterward.  Projecting  lugs,  set- 
screws,  etc.,  should  be  avoided  as  far  as  practicable,  especially 
when  their  location  is  at  the  outer  portion  of  the  fixture. 
Lugs  can  be  easily  made  so  that  they  have  round  corners 
which  will  not  catch  in  the  operator's  clothing,  and  set- 
screws  of  the  hollow  variety  may  now  be  obtained  in  many 
different  forms  suited  to  almost  all  conditions. 

7. — Cost.  This  should  be  to  a  certain  extent  proportional 
to  the  accuracy  required  in  the  finished  work  and  also  to  the 
number  of  pieces  of  one  kind  which  are  to  be  machined.  A 
very  elaborate  and  costly  fixture  should  not  be  designed  for 
a  case  calling  for  only  a  few  pieces  as  this  cost  distributed 
on  the  work   would  greatly  increase   the  cost  of  each  piece. 


'I'hc  work  was  placed  in  tho  fixture  so  that  it  rested  on  the 
tlinc  llxed  puds  K  located  at  the  cornerB,  and  a  spring  pin  F 
acted  as  an  adJiLstable  support  at  the  other  corner.  The  coll 
spring  under  tlic  pin  is  just  strong  enough  to  insure  positive 
contact  Willi  tlie  work  without  danger  of  springing.  Tho  set- 
screw  //  is  of  tlie  hollow  typo  and  serves  to  lock  the  pin 
securi;ly  in  position.  The  side  and  end  locations  of  the  work 
are  determined  by  the  pins  G  and  //  which  are  flatted  off  to 
form  a  knife-edge  whore  they  touch  tho  casting.  This  arrange- 
ment causes  them  to  sink  in  and  prevents  any  tendency  to  pull 
out  of  the  fixture.  It  will  bo  noted  that  these  pins  are  set 
into  the  blocks  J  and  K  which  form  a  solid  backing  and  pre- 
vent springing.  A  steel  block  P  is  screwed  to  a  finished  pad 
on  the  fixture  body  and  is  doweled  in  place.  Two  knife-edged 
clamps  Q  fit  slots  in  the  block  and  are  pivoted  on  the  pins  S. 
They  are  forced  into  the  casting  by  moans  of  the  hollow  set- 
screws  R,  and  have  coil  springs  for  the  purpose  of  keeping 
them  back  when  not  in  use.  In  connection  with  these  clamps, 
attention  is  called  to  the  points  on  which  they  pivot;  these 
are  placed  well  back  from  the  knife-edge  so  that  the  clamp- 
ing action  also  has  a  pulling-in  tendency.  As  a  means  of 
support  for  the  center  of  the  work,  the  three  spring  pins  M 
are  provided,  these  being  arranged  in  the  same  manner  as 
the  pin  F,  and  locked  in  position  by  the  set-screws  N.     The 
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Fig.    5.     Use   of  Four-jaw   Chuck   for  holdmg  Rec- 
tangular Work  on  a  Vertical  Lathe  or  Boring  Mill 


Fig.  6.     Pot  Casting  Fixture  for  holding  Steel 
Castings   on   Vertical  Turret   Lathe 


Fig.   7.     Pot  Casting  Fixture  for  holding  Irregular 
Steel  Castings  on  Vertical  Turret  Lathe 


When  a  large  number  of  castings  are  to  be  handled,  however, 
the  first  cost  may  be  almost  overlooked  and  every  improve- 
ment used  which  will  tend  to  decrease  the  production  time. 

In  the  examples  given  herewith  attention  will  be  called  to 
some  of  the  important  points  in  design  and  construction, 
faults  will  be  emphasized,  and  suggestions  made.  It  should 
be  borne  in  mind  that  the  examples  illustrated  have  been 
selected  with  a  view  to  simplicity  rather  than  complexity  of 
design,  so  that  basic  principles  will  be  readily  grasped. 
Chucking-  Fixture  for  a  Rectangrular  Aluminum  Casting: 

The  work  shown  at  A  in  Fig.  1  is  an  aluminum  cap  for  an 
electric  generator.  The  casting  is  somewhat  rectangular  with 
round  corners  and  is  of  rather  thin  section  with  practically 
no  reinforcement  in  the  shape  of  ribs.  No  work  has  been 
done  upon  it  previous  to  this  setting  so  that  the  casting  is  in 
the  rough.  The  machining  necessary  for  this  series  of  turret 
lathe  operations  consists  of  boring,  reaming  and  facing  the 
inner  hub;  facing  the  rim  and  sizing  the  segmental  circular 
tongues  on  the  face  of  the  rim.  An  accurate  job  was  re- 
quired, and  no  distortion  of  the  casting  was  permissible. 


body  of  the  fixture  W  is  well  ribbed  up  at  the  rear  and  is 
bored  out  and  threaded  to  fit  the  spindle  X  A  tool  steel, 
hardened  and  ground  bushing  T  is  forced  into  the  center  of 
the  body,  and  acts  as  a  guide  for  the  boring  and  reaming 
bars.  The  pilot  V  of  the  floating  reamer  Y  is  shown  in 
position. 

After  this  fixture  had  been  completed  it  was  tested  and  was 
found  unsatisfactory,  due  to  the  spring  of  the  work  at  the 
clamping  points  B.  In  order  to  remedy  this  defect,  a  pair  of 
special  supporting  jacks  were  made  such  as  shown  in  Fig. 
lA.  Two  steel  vee-blocks  G  were  turned  down  and  threaded 
with  right-  and  left-hand  threads,  respectively,  to  fit  the 
knurled  collar  D.  These  jacks  were  placed  in  position  in  the 
casting  before  it  was  placed  in  the  fixture,  and  were  tightened 
by  the  fingers,  a  piece  of  drill  rod  being  used  for  the  final 
pressure.  By  the  use  of  this  device  a  perfectly  rigid  effect 
was  produced  and  the  work  obtained  thereafter  was  entirely 
satisfactory.  In  the  design  of  this  fixture  as  a  whole,  atten- 
tion is  called  to  the  freedom  from  projecting  set-screws,  and 
other  protuberances  likely  to  catch  in  the  operator's  clothing. 
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Special  Fixture  for  a  Bearing'  Bracket 

The  work  A  shown  in  Fig.  2  is  a  cast-iron  bearing  bracket 
of  somewhat  peculiar  shape.  This  has  been  planed  in  a  previ- 
ous setting,  on  the  base  D,  and  the  tongue  B  has  also  beea 
machined  to  size.  The  body  of  the  fixture  .V,  made  of  cast 
iron,  is  screwed  to  the  spindle  O  of  a  horizontal  turret 
lathe.  It  was  faced  off  in  position  on  the  machine  so  that 
the  face  would  be  perfectly  square  with  the  spindle.  The 
semicircular  pot  casting  C,  carefully  located  on  it  by  the 
dowels  U,  is  held  in  place  by  the  screws  O  which  enter  it  from 
the  rear.  The  work  A  is  located  on  the  face  of  this  casting 
by  the  tongue  B  which  fits  a  slot  cut  to  receive  it.  The 
clamps  1j  are  of  steel  and  are  slotted  so  that  they  can  be 
pulled  back  out  of  the  way  when  placing  the  work  in  position 
or  removing  it.  The  studs  F  are  threaded  to  a  tight  fit  in 
the  casting  C,  and  are  provided  with  nuts  and  washers  which 
bear  on  the  clamps.  In  this  construction  the  wear  due  to  the 
operation  of  the  clamps  all  comes  on  the  steel  of  the  screw 
rather  than  on  the  cast  iron,  this  tending  to  make  the  life 
much  longer,  and  the  up-keep  better.  The  lugs  on  which  the 
ends  of  the  clamps  bear  are  slotted  in  order  to  prevent 
twisting  while  they  are  being  tightened.  These  slots  are  not 
machined  but  are  cast  and  afterward  smoothed  out  with  a 
coarse  file.  The  pin  J  in  the  body  of  the  casting  simply  acts 
as  a  longitudinal  stop. 

Partly  as  a  protection  to  the  operator  and  partly  as  a 
counterbalance,  the  segmental  piece  R  is  screwed  to  the  body 
by  the  four  screws  S.  This  arrangement  is  valuable  because 
the  work  is  revolving  at  a  fairly  good  speed  (120  R.  P.  M.) 
so  that  good  balance  is  important,  and  danger  to  the  operator 
is  avoided  on  account  of  the  guard  over  the  projecting  lugs 
on  the  work.  Attention  is  called  to  the  accessibility  for  clean- 
ing the  locating  surfaces  and  also  to  the  ease  with  which 
a  wrench  can  be  used  on  the  clamping  nuts.  A  point  in  the 
design  which  could  be  improved  is  the  amount  of  surface 
used  for  locating.  Small  pads  under  the  clamping  surfaces 
and  a  rim  on  each  side  of  the  tongue  would  have  been 
ample  and  could  have  been  kept  clean  more  easily.  A  tool 
steel  bushing  K  is  forced  into  the  body  of  the  fixture  and 
acts  as  a  guide  for  the  pilot  L  of  the  boring-bar,  which  greatly 
assists  in  preventing  chatter  while  the  tool  M  is  cutting.  The 
work  accomplished  in  this  fixture  was  satisfactory. 
Hig-h  Speed  Fixture  for  a  Bronze  Bearing- 

The  bronze  bearing  shown  at  A  in  Pig.  3  has  been  previ- 
ously machined  on  the  dovetail  portion,  and  it  is  of  im- 
portance that  the  bearing  should  be  in  a  fixed  relation  and 
parallel  with  this  dovetail.  As  the  hole  is  of  small  size  and 
the  work  of  bronze,  it  is  necessary  that  the  fixture  should 
run  at  high  speed  in  order  to  produce  the  work  in  a  reason- 
able time.  The  body  of  the  fixture  B  is  made  of  cast  iron 
and  is  fitted  to  the  spindle  T  of  a  horizontal  turret  lathe.  A 
steel  locating  block  E  is  fitted  to  the  dovetail  of  the  work  and 
is  fastened  into  its  seat  in  the  body  by  the  screws  H.  Two 
screws  F  are  tapped  into  the  dovetail  gib  G,  so  that  they  can 
be  used  to  tighten  the  work  in  the  fixture  without  chance  of 
distortion.  The  pin  J  acts  as  a  longitudinal  stop.  The  lugs 
K  are  provided  for  the  purpose  of  balancing  the  fixture  so 
that  it  will  run  without  vibration  which  might  otherwise  be 
caused  by  the  high  speed  and  spindle  overhang.  It  will  be 
noted  that  the  outside  of  the  fixture  is  smooth,  thus  offering 
no  danger  to  the  operator.  Obviously  a  socket  wrench  is  used 
to  tighten  the  gibs  which  secure  the  work  in  position.  A 
tool  steel  hardened  and  ground  bushing  is  forced  into  the 
body  at  D  and  acts  as  a  guide  to  the  boring-bar  L  which  is 
necessarily  small  and  needs  support.  The  other  end  of  the 
bar  is  held  by  the  bushing  M  in  the  turret  hole.  This  fixture 
is  quite  simple  but  the  method  used  is  a  little  out  of  the 
ordinary.  It  should  be  noted  that  the  clamping  device  is 
efficient  and  does  not  tend  in  any  way  to  distort  the  work. 
Its  action  is  in  two  directions  on  account  of  the  angle  of 
the  dovetail  and  therefore  makes  a  positive  location,  as  it 
crowds  the  work  into  the  dovetail  and  draws  it  back  at  the 
same  time.  The  fixture  was  used  with  satisfaction. 
Fixture  for  an  Ang-ular  Cast-iron  pnttlnR 

The  rather  awkward  piece  of  work  shown  at  A  in  Fig.  4 
is  an  angular  cast-iron  fitting  which  has  been  previously  ma- 


chined at  Q  and  had  the  hole  at  this  end  bored.  The  angle 
required  between  the  two  openings  is  sixty  degrees.  The 
machine  to  which  this  fixture  is  fitted  was  a  horizontal  turret 
lathe.  The  body  of  the  fixture  B  is  of  cast  Iron  and  is 
screwed  to  the  spindle  C  In  the  regular  way.  The  angular  pad 
which  receives  the  finished  portion  G  of  the  casting  is  ma- 
chined to  give  the  correct  relation  between  the  holes  In  the 
joint.  A  spring  plunger  D  is  located  centrally  in  this  pad, 
and  serves  to  locate  the  work  In  relation  to  the  previously 
bored  hole.  The  pin  E  Is  used  to  pull  the  plunger  back  when 
placing  the  work  in  position.  The  hook-bolts  //  and  J  grip 
the  piece  by  the  fiange  and  hold  It  llrnily  against  the  locating 
pad.  It  will  be  noted  that  J  pa.s.ses  through  and  Is  operated 
by  the  nut  and  washer  at  K  on  the  back  of  the  fixture.  In 
order  to  insure  rigidity  to  the  forward  portion  of  the  piece 
where  the  work  is  being  done,  a  segmental  casting  L  Is  used, 
which  is  secured  to  th(!  body  by  the  four  screws  P.  The  set- 
screws  N  and  O  are  cup-pointed,  and  greatly  assist  In  keeping 
the  work  rigid  at  this  end.  It  will  be  seen  that  the  bracket 
is  well  ribbed  up  at  the  points  J/  to  secure  additional  stiff- 
ness. A  plain  boring-bar  Q  is  held  in  the  turret. 
Simple  Arrangement  Using  Four  Jaws 

The  motor  bracket  casting  shown  in  Fig.  5  Is  of  cast 
steel  and  has  been  previously  machined  on  one  of  its  faces. 
Pour  jaws  in  a  chuck  of  the  independent  type  are  used  in  this 
setting  of  the  work,  and  the  machine  employed  is  a  vertical 
turret  lathe.  The  bracket  which  is  to  be  machined  is  located 
by  the  two  jaws  B  and  C  which  are  left  set  to  fit  the  work. 
The  function  of  these  jaws  is  to  take  the  place  of  a  vee- 
block  and  the  other  jaws  are  used  for  the  purpose  of  holding 
the  work  securely.  The  shape  of  this  piece  of  work  being 
rectangular,  it  is  feasible  to  use  this  method  for  locating, 
by  allowing  them  to  act  as  a  vee.  In  action,  E  and  D  are 
brought  up  alternately  until  the  work  is  securely  held.  The 
surface  of  the  work  which  has  been  previously  machined  is 
supported  by  the  steel  buttons  /■'  which  are  positively  located 
in  the  jaws.  This  method  is  adaptable  to  work  which  comes 
along  in  small  lots  but  it  is  open  to  objections.  The  principal 
one  of  these  is  the  possibility  of  the  operator's  shifting  one 
of  the  vee-jaws  unconsciously  thereby  ruining  valuable  cast- 
ings. Another  is  the  possibility  of  variations  in  the  square- 
ness of  the  machined  face  with  the  gripping  surface,  which 
will  naturally  result  in  work  which  is  not  absolutely  true. 
But  as  a  makeshift  method  when  only  a  few  pieces  are  to 
be  machined,  it  is  satisfactory  in  the  majority  of  cases  unless 
a  very  careless  workman  is  employed. 

Pot  Fixture  for  an  Electrical  Piece 

The  steel  casting  A  in  Fig.  6  is  a  piece  of  work  which  Is 
handled  in  the  rough,  no  previous  machining  having  been 
done  on  it.  This  casting  is  of  large  size  and  being  of  steel  is 
subject  to  variations  in  size  and  shape.  As  this  is  the  case 
it  is  necessary  to  make  suitable  provision  for  these  so  that 
compensation  may  be  obtained  to  suit  the  various  conditions. 
The  vee-principle  is  made  use  of  in  the  locating  de\ice  as  far 
as  the  cylindrical  portion  is  concerned,  the  set-screws  K  being 
adjusted  to  suit  the  casting,  so  that  it  Is  centered  from  the 
rough  exterior.  The  pot  casting  B  is  of  cast  iron  and  Is  cen- 
tered by  the  plug  P  in  the  center  of  the  table.  This  plug  Is 
forced  into  the  pot  casting  at  O.  The  work  is  dropped  into 
the  fixture  and  forced  over  against  the  vee-screws  K.  by  the 
square-head  set-screws  J  which  are  tapped  Into  the  lugs  //, 
and  come  against  the  open  portion  of  the  work  at  F  and  G. 
Support  is  obtained  by  the  screws  at  the  three  points  D.  two 
of  which  are  movable  and  the  third  fixed.  The  movable 
points  are  as  shown  in  the  lower  view,  and  they  are  adjusted 
by  means  of  a  piece  of  drill  rod  so  that  the  entire  casting 
can  be  tipped  one  way  or  the  other  to  compensate  for  in- 
equalities in  the  rough  casting.  The  steel  triangular  plate 
washer  L  is  fitted  with  three  clamping  points  M  which  bear 
on  the  inside  of  the  rough  casting  and  are  equalized  so  that 
they  all  get  the  same  amount  of  pressure,  by  the  spherical 
washer  "N,  operated  by  the  nut  Q.  The  entire  fixture  Is  held 
down  on  the  table  of  the  machine  by  the  tee-bolts  C  which 
fit  the  table  tee-slots.  This  fixture  gave  results  which  were 
satisfactory,  but  the  setting-up  time  required  was  rather 
long.     The   openings   E   shown   in    the    illustration    permitted 
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access  to  tlie  jack-screws  iiiiU  also  allowed  cleaning  to  be 
easily  aceouiplishod.  The  projecting  set-screws  are  a  rather 
bad  I'eature,  as  they  are  dangerous  to  the  operator,  but  as  the 
speed  was  not  excessive,  no  trouble  was  experienced  with 
them.  This  defect  could  have  been  very  easily  remedied. 
Fixture  for  a  Piece  of  Hydraulic  Work 

The  casting  A  shown  in  Fig.  7  is  of  steel  and  is  handhul 
in  the  rough,  no  previous  machining  having  been  done.  This 
work  could  have  been  handled  in  a  three-jaw  chuck  combina- 
tion, had  it  not  been  for  the  projecting  lugs  on  the  casting, 
and  even  these  could  have  been  taken  care  of  by  cutting 
away  the  sides  of  the  jaws.  A  pot  casting  method  was  de- 
cided upon  instead  of  this,  however,  on  account  of  the  greater 
rigidity.  The  body  D  is  of  cast  iron  and  is  fastened  to  the 
table  with  the  four  tee-bolts  E.  On  one  side  of  this  body 
are  two  pads  li  whicli  are  planed  out  to  form  a  pair  of  vee- 
blocks  in  which  the  cylindrical  portion  of  the  easting  locates. 
It  is  forced  into  position  by  the  screws  /''  in  the  wall  of  the 
pot  casting.  The  entire  fixture  is  located  on  the  table  by 
means  of  the  steel  plug  H  which  fits  the  table  center  hole  and 
is  forced  into  the  fixture  at  J.  A  driver  is  provided  in  the 
screw  G  which  bears  against  the  hub  of  the  casting  and 
talces  the  thrust  of  the  cut.  Although  this  is  a  very  simple 
fixture  it  illustrates  the  principle  of  the  vee-block  to  ad- 
vantage and  should  therefore  be  carefully  noted. 

The  examples  illustrated  in  this  article  have  been  se- 
lected from  a  number  of  fixtures  for  irregular  work,  princi- 
pally because  they  are  of  a  simple  nature  and  yet  illustrate 
various  conditions  fully  as  well  as  if  they  were  of  a  compli- 
cated structure. 

"MOVIES"  MEETING  OF  THE  EFFICIENCY 
SOCIETY 

On  the  evening  of  May  26  the  Efficiency  Society  held  its 
regular  monthly  meeting.  This  session  was  designated  as  a 
"Movies"  meeting,  because  of  the  fact  that  motion  pictures 
and  their  relation  to  greater  eflBciency  in  the  manufacturing 
and  selling  interests  were  discussed.  The  meeting,  which  was 
preceded  by  a  dinner,  was  held  at  the  Aldine  Club,  New  York 
City.  Major  Charles  Hine,  the  presiding  officer,  stated  that  it 
was  through  the  efforts  of  Fred  Hawley,  the  chairman  of  the 
plan  and  scope  committee,  that  the  various  films  shown  to 
demonstrate  the  greater  efficiency  in  business  that  could  be 
secured  by  the  moving  picture,  were  obtained.  In  connection 
with  the  showing  of  the  films,  the  secretary  of  the  society, 
Elihu  C.  Church,  made  explanatory  remarks. 

The  films  shown  were  divided  into  two  classes,  those  of 
interest  as  efficiency  promoters  in  the  factory,  and  those  of 
interest  for  promoting  selling  efficiency.  The  program  under 
the  first  class  included  an  interesting  film  made  in  the 
United  States  Steel  Corporation's  plant  at  Gary,  Ind.,  vividly 
calling  attention  to  accident  prevention  and  self-development 
for  workers  in  the  industries.  This  was  followed  by  a  manu- 
facturing descriptive  film  from  the  Ford  Motor  Co.'s  plant; 
then  by  a  demonstration  of  the  oxygraph.  After  this  fol- 
lowed several  microscopic  analysis  films,  in  which  the 
motions  of  a  ball  balanced  on  a  column  of  water  were 
analyzed,  and  the  trajectory  of  a  bullet  was  shown.  Time 
and  motion  studies  were  also  shown,  illustrating  the  ad- 
vantages to  be  gained  by  the  efficiency  engineer  by  analyzing 
motion  through  the  medium  of  the  moving  picture. 

As  a  promoter  of  selling  efficiency,  films  were  shown  to 
illustrate  the  advantages  to  be  gained  by  the  farmer  in  using 
dynamite.  In  this  film  the  tools  and  methods  of  procedure 
for  blasting  stumps  and  felling  trees  were  shown.  This  was 
followed  by  a  film  showing  the  operations  of  a  ditch  digging 
machine,  bringing  out  the  point  that  even  if  impossible  for 
a  salesman  to  show  his  prospect  the  actual  apparatus,  the 
moving  picture  film  formed  a  good  substitute.  The  final  film 
was  a  selling  educational  film  to  illustrate  various  electrical 
devices  as  used  in  the  home. 

The  evening's  program  did  much  to  demonstrate  to  the 
efficiency  engineer  that  the  moving  picture,  like  the  phono- 
graph and  similar  inventions  that  were  originally  laboratory 
experiments  and  later  entertainers,  are  finally  evolving  into 
valuable  adjuncts   to  business. 


A  CONVENIENT  TOOL  COMPARTMENT 

A  convenient  type  of  tool-holding  compartment  especially 
adapted  for  screw  machine  tools  is  in  use  in  the  plant  of  the 
Devilbis.s  Mfg.  ('o.,  Toledo,  Ohio,  munulacturer  of  atomizers. 
'I'his  tool-holding  compartment  is  of  simple  arrangement  and 
keei)s  all  the  tools  separate  and  all  the  tools  for  one  job  in  one 
I)laee.  As  shown  in  the  accompanying  illustration,  it  com- 
prises five  compartments,  each  of  which  contains  sixty  boxes. 
On  the  door  of  each  compartment  is  a  card  which  gives 
Uh)  job  number,  the  number  of  tools  used,  and  the  number 
of  the  box  in  which  these  tools  are  contained. 

The  screw  machine  cams  are  numbered,  as  they  cover 
several  jobs,  and  are  held  on  a  separate  rack  provided  with 
pins  which   fit  Into   the  large  hole   in   the  cam.     All   collets. 


A    Convenient    Tool    Compartment 

spring  fingers  and  standard  tools  are  held  in  racks  inclined 
at  an  angle  of  about  45  degrees,  which  form  the  last  com- 
partment of  this  row.  These  racks  are  arranged  in  shelf 
form  and  are  spaced  so  as  to  give  plenty  of  room  for  all  the 
tools.  There  are  spaces  for  six  tools  in  a  row.  The  special 
feed  tubes  are  held  on  the  rack  shown  to  the  left  of  the 
compartment.  D.  T.  H. 

A  NON-CHATTER  PLANER  TOOL 
To  overcome  the  chattering  encountered  on  a  hard  job  of 
planing,  the  Stockbridge  Machine  Co.  of  Worcester,  Mass , 
made  a  special  planer  tool  with  an  inserted  cutter,  shown  in 
the  accompanying  illustration.  The  illustration  shows  two  of 
these  tools,  right-  and  left-hand;  one  has  been  disassembled 
and  the  other  is  shown  with  the  cutter  in  place.  The 
tool-holder  is  of  the  familiar  gooseneck  form  and  the 
cutter  is  held  in  by  a  clamping  bolt  at  the  side.     The  cutter 


Right-    and    Left-hand    Planer    Tools   made    to    obviate    Chatter 

is  square  in  section  and  fits  snugly  in  a  machined  section  of 
the  tool-holder,  being  supported  on  two  sides.  A  round  shank 
is  provided  that  fits  into  a  corresponding  hole  in  the  tool- 
holder.  A  section  of  the  round  hole  extends  through  a  slip 
bushing  through  which  the  clamping  bolt  passes.  Thus,  when 
the  clamping  bolt  is  tightened,  it  pulls  against  the  shank  of 
the  tool  and  binds  it  firmly  in  place.  In  using  this  type  of 
planer  tool,  there  is  not  the  slightest  tendency  to  chatter. 

C.   L.   L. 
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APPLICATION  OF  THE  CARBON  AND  METALLIC  ARC  IN  CUTTING  AND  WELDING 

BY  ALAN    M.   BBNNBTTt 


ELECTRIC  arc  welding  as  a  means  of  uniting  metals — 
particularly  iron  and  steel — has  been  rapidly  de- 
veloped in  the  past  few  years,  and  apparatus  for  doing 
this  worli  is  now  a  standard  product  with  a  number  of  manu- 
facturing concerns.  This  process  of  welding  Is  particularly 
applicable  to  certain  classes  of  work  encountered  in  foundries, 
railroad  shops,  tank  and  boiler  shops,  steel  mills,  locomotive 
shops,  and  shipyards;  and  the  demand  for  welding  apparatus 
from  these  sources  is  well  established.  In  addition  to  the 
field  covered  by  these  industries,  where  the  use  of  this  process 
has  become  more  or  less  standardized,  there  are  countless 
other  lines  of  manufacture,  each  representing  a  great  variety 
of  work  to  which  arc  welding  Is  adapted. 

Various  methods  of  using 
the  arc  for  welding  have  been 
devised  from  time  to  time, 
the  majority  of  which  have 
met  with  indifferent  success. 
At  tlie  present  day  practically 
all  welding,  in  this  country 
at  least,  is  confined  to  the 
method  in  which  an  electrode 
and  the  object  to  be  welded 
are  connected  in  a  simple 
electric  circuit,  and  an  arc  of 
limited  size  is  drawn  between 
the  two  by  bringing  the  elec- 
trode In  contact  with  the 
work  at  the  point  at  which 
the  weld  is  to  be  made.  The 
size  of  the  arc  Is  capable  of 
adjustment  to  suit  various 
classes  and  conditions  of 
work. 

The  Carbon  Arc 
In  practice  there  are  two 
methods  of  applying  this  pro- 
cess to  the  making  of  welds 
and  the  cutting  of  metals.  In 
the  first,  which  makes  use  of 
the  carbon  arc,  a  rod  of  gra- 
phite forms  the  electrode;  and 
the  arc  drawn  between  this 
rod  and  the  work  heats 
the  latter  to  the  point  of 
fusion.  This  method  is 
used  for  cutting  or  burning  off  metal,  and  Is  the  simplest 
application  of  the  arc.  Its  principal  use  is  for  reducing 
scrap  material  to  sizes  capable  of  being  easily  handled,  and 
in  foundries  for  cutting  risers  and  fins  from  large  castings. 
By  extending  this  process  of  fusion  and  introducing  pieces  of 

metal    within    the 

influence  of  the 
arc,  actual  weld- 
ing or  building 
up  of  the  work  is 
accomplished.  The 
metal  supplied, 
which  may  be 
either  in  the  form 
of  small  pieces  of 
scrap  material  or 
a  rod  held  In  the 
operator's  hand. 
Is  fused  and 
unites  with  that 
part  of  the  work 
already  raised  to 
a  molten  state  by 

Fractured  Section  of  Locomotive  Framo  jjjg      heat     Of     the 

before  repairing 


Built-up   Fit   on   an   Armature   Shaft   done  with   the 
Metallic   Arc 


Fig.   2.     Head, 


•  For  other  articles  on  electric-  wcMluc  which  h.ive  appeared  In  Machineht. 
see  "Point  and  Ridge  Method  of  Klectrlc  Welding,"  September,  1911; 
"Klectrlc  Butt  Welding,"  October.  1910:  "Electric  Welding  of  Copper, 
Brass  and  Aluminum,"  March,  1910;  "Electric  Welding,"  February,  1909; 
"Electric  Welding  of  Tools,"  October.  1908;  "Electric  Welding  of  Dis- 
similar Metals,"  Julj',  1908;  "Some  Examples  of  Electric  Welding,"  April, 
1908:    and    "NVtes    on    Electric    Welding."    April.    1903. 

t  Address:     31'4    Prospect   St.,    WestUeld,    N.   J. 


arc,   forming  a  solid   mass  of  even  structure   upon   cooling. 

The  principal  field  for  the  use  of  the  carbon  arc  Is  la 
foundries  and  steel  mills,  for  the  repair  of  broken  and  Im- 
perfect castings  of  large  size.  The  loss  from  this  source, 
which  is  always  high,  can  be  reduced  to  a  very  small  per- 
centage, as  castings  containing  blow-holes,  cracks,  shorts,  etc., 
can  readily  be  repaired  with  a  small  expenditure  for  material 
and  labor.  For  all  work  of  this  nature  in  which  the  carbon 
arc  is  used,  comparatively  heavy  currents  are  required,  rang- 
ing from  300  to  600  amperes.  Owing  to  the  ability  to  use  these 
heavy  currents,  and  to  apply  the  heat  quickly  and  concen- 
trate it  at  the  required  point,  the  heat  generated  at  any 
particular  point  is  very  intense  and  the  process  of  cutting  or 

welding  becomes  a  very  rapid 
one. 

The  Metallic  Arc 
The  second  method  In  this 
process  of  welding  makes  use 
of  a  metallic  electrode — usu- 
ally of  a  soft  grade  of  iron 
or  steel — which  during  the 
operation  of  welding  Is  fustd 
by  the  heat  of  the  arc  and 
carried  over  In  the  form  of 
small  globules  that  are  do- 
posited  at  the  point  on  the 
work  from  which  the  arc 
rises.  The  work  itself  is 
raised  to  a  state  of  incandes- 
cence at  this  point,  and  the 
fused  metal  unites  with  It  as 
it  flows  from  the  electrode. 
The  operation  of  welding  by 
this  method  Is  very  rapid,  as 
the  fusing  of  the  electrode  is 
continuous  after  the  arc  is 
started,  the  drops  of  molten 
metal  following  each  other  in 
close  succession.  This  method 
is  extensively  used  In  all 
classes  of  repair  and  re- 
clamation work,  such  as  fill- 
ing In  cracks  of  broken  caj^t- 
Ings,  building  up  the  worn 
parts  of  rolls  and  rails,  re- 
pairing cracks  in  boilers, 
patching  locomotive  fireboxes,  and  in  many  industries  as  a 
manufacturing  means  In  the  process  of  getting  out  the  finished 
product.  Examples  of  this  latter  use  are  the  welding  of 
heads  and  branches  to  tanks,  joining  the  seams  of  tanks 
and  boilers,  welding  fireboxes,  flue  sheets,  boiler  tubes,  etc  , 
and  all  classes  of 
pipe  and  sheet 
metal  work. 

The  current  re- 
quired for  the 
metallic  arc  is 
small  compared 
with  that  used  in 
connection  with 
the  carbon  arc, 
rarely  exceeding 
175  amperes  for 
the  heavier 
classes  of  work 
just  described, 
and  ranging  from 
this  down  to  as 
low  as  from  12  to 

It       amnerps       for  ^"-    ■*•     Section   of   LocomotiTo    Frame 

10       amperes       lOr  ^f,^^    repairinf 


ranches   welded  in  a  42-inch  Tank 
Metallic    Arc 
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Iliiii  sluTt  lui'lal  wcirU.  'I'hi'  si/c  of  llic  clcctniih'  used 
also  varies  with  tin-  nature  of  llio  worlc  and  current 
re(|ulre(l,  tlie  average  being  from  ;V32  to  1/8  ineli  in 
diameter.  That  it  Is  ncei>ssary  in  every  case  to  liave 
a  proper  relation  between  tlie  eurrent  strength  and  tlic  size 
of  the  olectroiie  can  be  seen,  wlien  it  Is  considered  tliat 
the  heat  of  the  arc  must  be  sufficient  to  raise  a  spot  on  the 
work  to  the  point  of  fusion,  in  order  that  there  may  be 
actual  union  of  the  metal  from  the  electrode  with  the  work. 
If  this  condition  of  right  temperature  does  not  obtain,  there 
will  be  an  imperfect  union  of  the  oncoming  metal  with  the 
work,  and  a  poor  weld  will  be  the  result.  On  the  other  hand, 
if  the  metal  is  overheated  there  i.s  danger  of  burning  it. 
Oxidation  also  takes  place  more  rapidly,  thus  impairing  the 
weld,  and  heavier  heating  and  cooling  strains  arc  set  up  in 
the  metal.  The  current  must,  therefore,  be  regulated  to 
bring  about  the  condition  of  a  proper  temperature  rise  in 
the  work,  and  the  size  of  the  electrode  should  be  selected  to 
carry    this    current    without    daimcr    of    its    being    overheated 


Fig.    5. 


Fractured    Mud-ring    of    Locomotive    Firetox    prepared 
for    making    tlie    Welds 


and  oxidized.  On  the  other  hand,  the  size  of  the  electrode 
must  not  be  too  large  for  the  current  used,  as  this  will  re- 
sult in  slow  and  imperfect  fusion,  and  equally  slow  and 
unsatisfactory  welds. 

Combined  Use  of  Arc 
In  many  cases,  and  more  particularly  in  repair  work,  it 
frequently  becomes  necessary  to  remove  parts  of  the  metal 
at  the  place  where  the  weld  is  to  be  made.  For  example, 
to  widen  out  a  crack  in  order  that  the  metal  from  the  elec- 
trode may  be  more  readily  deposited  in  it;  or  to  cut  out  a 
burned,  broken  or  worn  spot  for  the  insertion  of  new  ma- 
terial. This  operation  of  cutting  is  most  readily  performed 
by  means  of  the  carbon  arc.  In  such  work,  therefore,  the 
alternate  use  of  the  carbon  and  metallic  arcs  becomes  desir- 
able and  to  meet  this  requirement,  as  well  as  to  make  the 
outfit  as  general  in  its  application  as  possible,  means  are 
usually  provided  whereby  both  classes  of  welding  can  be 
done  from  the  same  outfit.  This  feature  also  makes  pre- 
heating possible,  by  which  means  work  of  large  section  is 
raised  in  temperature  by  use  of  the  carbon  arc,  before  the 
welding  is  actually  done.  The  operation  of  welding  on  the 
hot  metal  results  in  the  strains  being  more  evenly  distributed, 
both  during  the  process  of  welding  and  when  the  work  is 
cooling  off.  Welds  of  greater  strength  are  thus  obtained, 
and  the  structure  of  the  metal  in  the  weld  is  more  homogene- 
ous with  that  of  the  surrounding  parts. 

Description  of  Apparatus 
The  simplest  possible  outfit  for  welding  would  consist  of 
a  source  of  direct-current  supply,  an  adjustable  resistance 
for  regulating  the  current,  and  an  electrode  holder.  In  prac- 
tice, for  reasons  which  will  be  explained  later,  the  cur- 
rent is  usually  furnished  by  a  low  voltage  generator  which 
may  be  driven  by  a  motor,  engine  or  belt.  In  addition,  the 
outfit  usually  includes  a  switchboard  having  on  it  the  start- 
ing apparatus  for  the  motor  end  of  the  outfit,  if  motor  driven; 
the  control  and  indicating  apparatus  for  the  generator,  con- 
sisting of  a  field  regulator,  voltmeter,  and  ammeter;  and  the 
regulating  apparatus  for  the  arc  circuits,  consisting  of  a  set 
of  current  regulating  switches  with  resistance,  and  usually 
oome  form  of  automatic  switch  or  contactor. 


'I'lio  generator  Khould  he  ((inipiiuiKJ  wdiiikI  in  orcii^r  that 
the  voltage  may  be  niaiiitaiiu.d  coii.slanl  under  varying  load. 
The  need  for  close  voltage  regulation  will  be  found  to  be 
greatest  In  connection  with  the  metallic  arc,  and  to  increase 
as  the  size  of  the  arc  and  the  amount  of  current  used  de- 
creases. The  smaller  arcs  will  be  found  to  be  very  sensitive 
to  even  the  slightest  voltage  variation,  the  direct  result  being 
an  uneven  deposit  of  metal,  and  burnt  welds  In  the  case  of 
very  light  work.  With  the  carbon  arc,  where  the  current 
used  Is  generally  large  and  where  a  certain  amount  of  cur- 
rent regulation  can  be  had  by  lengthening  or  shortening  the 
arc,  the  need  for  close  voltage  regulation  is  not  so  great. 

Of  the  resistance,  a  certain  part  is  in  circuit  with  the 
arc  at  all  times  when  working,  this  resistance  causing  the 
difference  between  the  voltage  drop  in  the  arc  and  the  term- 
inal voltage  of  the  machine.  It  will  vary  with  the  amount  of 
current  required  for  welding,  and  is  adjusted  by  the  current 
regulating  switch.  When  no  contactor  is  employed  in  the 
arc  circuit,  the  current  at  the  time  the  arc  is  started  is 
limited  only  by  the  resistance  in  that  circuit,  which  is  the 
amount  required  for  welding.  This  may  be  of  low  value, 
particularly  when  using  a  heavy  current.  There  is,  there- 
fore, danger  of  short-circuiting  the  generator  until  the  arc 
is  established  and  its  resistance  introduced  into  the  circuit. 
The  function  of  the  contactor  in  the  arc  circuit  is  to  cut  out 
resistance  after  the  arc  is  established,  leaving  in  the  circuit 
for  welding  that  amount  previously  determined  from  the  cur- 
rent to  be  used.  By  this  means  the  chance  for  short-circuit 
is  removed,  and  the  apparatus  made  more  automatic  in  its 
operation. 

After  the  current  is  adjusted  to  give  the  size  of  arc  needed, 
no  further  adjustment  is  necessary  and  the  arc  may  be  drawn 
and  broken  at  will,  the  automatic  character  of  the  apparatus 
always  insuring  a  return  to  normal  conditions.  By  this 
means  the  operator  is  relieved  of  all  concern  as  to  current 
regulation,  and  his  whole  attention  may  be  given  to  directing 
the  arc  over  the  work.  The  operation  of  welding  by  either  of 
the  methods  described  makes  necessary  the  renewal  of  the 
electrode,  though  the  rate  at  which  the  metallic  electrode  is 
consumed — ^owing  to  the  fact  that  it  constitutes  the  filling  ma- 
terial— is  much  more  rapid  than  that  of  the  graphite  rod.  To 
facilitate  the  act  of  renewal  or  of  feeding  down  as  it  is  con- 
sumed, the  rod  forming  the  electrode  is  secured  to  a  holder 
by  some  form  of  clamp  that  readily  permits  of  its  being  re- 


Fig.    6.     The    Completed    Weld    with    Sections    of    the    Throat 
Sheet    replaced 

leased.  The  holder  is  designed  to  carry  the  current  to  the 
electrode  with  the  least  amount  of  heating  of  the  operator's 
hand. 

Owing  to  the  intense  nature  of  the  light  and  heat  rays  from 
the  arc,  the  necessity  for  careful  protection  of  the  operator's 
hands,  face  and  eyes  is  very  important.  This  is  particularly 
so  in  the  case  of  the  carbon  arc,  where  the  volume  of  light 
and  heat  is  very  great.  Heavy  gloves  serve  to  protect  the 
hands,  while  for  the  face,  some  form  of  shield  held  in  the 
hand  or  supported  from  the  head  is  generally  used.  This  is 
provided  with  an  opening  filled  with  several  thicknesses  of 
ruby  or  blue  glass,  which  afford  protection  to  the  eyes  and 
still  permit  of  the  welding  operation  being  closely  followed. 

Potential  Required  for  Welding 
The  potential  which  has  been  found  to  give  the  most  satis- 
factory  results   for   welding  varies   from   65   to   75   volts.     A 
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higher  potential  can,  of  course,  be  used,  but  as  tiic  drop  In 
the  arc  rarely  exceeds  65  volts,  a  potential  in  excess  of  this 
would  have  to  be  reduced  by  means  of  resistance  in  series 
with  the  arc.  The  wasteful  effect  of  using  a  higher 
voltage,  or  of  welding  directly  from  shop  or  commercial  cir- 
cuits by  means  of  resistance  banks  or  water  rheostats  can 
be  seen.  The  higher  the  voltage  of  the  circuit  from  which 
welding  is  done,  the  greater  the  amount  of  resistance  needed 
anil  the  greater  the  energy  loss  due  to  this  resistance.  As- 
suming that  75  volts  is  the  maximum  required  for  all  cases  of 
ordinary  welding,  if  a  220  volt  circuit  is  used  for  this  pur- 
pose the  efficiency  is  seen  to  be  approximately  33  per  cent, 
while  at  500  volts  it  is  as  low  as  15  per  cent.  It  will  also 
be  found  that  when  heavy  currents — such  as  are  required 
for  welding— are  taken  directly  from  the  line,  serious 
voltage  fluctuations  will  result,  with  corresponding  ill  effects 
on  the  apparatus  connected  to  the  line. 

Flexibility  of  the  System 
Any  number  of  operators  may  weld   from   the  same  outfit, 
each    working    independently    of    the    other    and    taking    the 


Fig'.    7.     Broken    Casting    from    a    Wood-working    Machine 

amount  of  current  required  for  his  own  particular  work,  the 
self-regulating  feature  of  the  generator  insuring  a  constant 
voltage.  All  of  the  arc  circuits  may  be  taken  from  the  one 
welding  panel  or  they  may  be  divided  among  several  smaller 
panels,  which  may  be  located  at  various  centers  at  which  it 
may  be  desired  to  do  welding,  these  panels  being  connected 
by  leads  through  the  shop  to  the  main  panel.  The  latter,  in 
this  case,  would  contain  only  the  motor  and  generator  con- 
trol apparatus.  This  arrangement  is  particularly  desirable 
in  locomotive  and  railroad  shops,  where  the  majority  of  the 
work  is  of  such  a  nature  tliat  it  cannot  be  moved  around  con- 
veniently for  welding.  For  doing  work  of  this  nature,  the 
electrode  holder  is  often  fitted  with  leads  of  sufficient  length 
to  allow  the  work  to  be  reached. 

Welding  can  thus  be  done  up  to  any  distance  from  the 
outfit,  the  only  limit  being  the  allowable  voltage  drop  in  the 
lines  to  the  work  and  the  electrode.  This,  in  turn,  can  be 
regulated  to  a  certain  extent  by  increasing  the  size  of  the 
cable  as  the  distance  increases.  Beyond  500  or  600  feet, 
however,  this  method  is  hardly  practicable  for  any  work 
other  than  that  which  can  be  done  with  the  metallic  elec- 
trode, as  the  size  of  the  cable  required  for  carbon  work 
with  its  large  currents  would  Increase  to  such  an  extent 
that  its  cost  would  be  prohibitive  and  the  handling  of  the 
cable  exceedingly  difficult.  To  meet  conditions  of  this  char- 
acter a  complete  portable  outfit  consisting  of  generating 
and  regulating  apparatus,  mounted  on  a  truck  that  can  be 
moved  from  place  to  place,  is  most  appropriate.  For  land 
use  the  generator  end  of  such  an  outfit  is  usually  motor 
driven,  while  for  marine  work  steam-driven  outfits  mounted 
on  barges  afford  the  most  convenient  arrangement. 
Special  Features 

In  connecting  the  work  and  the  electrode  in  the  welding 
circuit,  the  former  should  be  connected  to  the  po.sitive  side 
of  the  source  of  supply.  There  are  two  reasons  for  this,  the 
first  being  that  the  positive  side  of  the  arc  is  by  far  the 
hotter  of  the  two.  The  point  on  the  work  under  the  action 
of  the  arc  is  thus  brought  to  the  required  fusing  temperature 
in  less  time  than  if  it  were  connected  to  the  negative  side 
of  the  circuit.  A  better  distribution  of  heat  between  the 
electrode  and  the  work  is  also  secured  by  this  means,  as  the 
electrode  which  is  usually  of  small  mass  compared  with  the 
work  should  naturally  be  subjected  to  the  less  amount  of 
heat.     But  a  more  important  reason   for  this  arrangement  is 


that  when  the  electrode  is  made  positive  the  rcBulting  arc 
is  found  to  be  very  erratic  and  unstable,  and  its  control  be- 
comes practically   Impossible. 

It  is  not  necessary  that  the  operation  of  welding  always 
take  place  in  a  downward  direction.  While  work  with  the 
carbon  arc  has  to  be  done  in  this  position,  due  to  the  flowing 
of  the  metal  in  the  weld,  the  metallic  arc  can  be  used  as 
readily  on  vertical  or  overhead  welds  as  on  downward  ones, 
the  only  difference  being  In  the  rate  at  which  the  metal  is 
applied.  Owing  to  the  fact  that  In  any  position  other  than 
downward,  the  metal  is  applied  against  the  force  of  gravity, 
its  rate  of  flow  from  the  electrode  is  necessarily  slower. 
This  feature  of  being  able  to  weld  with  the  work  in  any 
position  occasions  a  great  .saving  in  the  amount  of  handling 
which  would  have  to  be  done  were  It  necessary  that  all  weld- 
ing take  place  in  a  downward  direction.  The  arc  process 
of  welding  is  thus  seen  to  be  exceedingly  flexible  In  Its  ap- 
plication, covering  work  of  practically  all  classes  and  degrees 
of  accessibility,  and  this  feature  greatly  facilitates  the  opera- 
tion of  welding.  Handling  of  the  work  Is  reduced  t.)  a 
minimum,  and  welds  are  made  with  an  ease  and  despatch 
not  approached  by  any  other  method. 

Character  of  Welds 
A  large  measure  of  the  success  attained  by  this  process 
i.s  accounted  for  by  the  satisfactory  character  of  the  welds 
from  the  standpoint  of  efficiency.  By  a  proper  selection  of 
the  grade  of  filling  metal,  and  the  exercise  of  care  In  making 
the  weld,  it  is  possible  to  obtain  a  tensile  strength  in  the 
weld  of  from  95  to  97  per  cent  of  that  of  the  original  section. 
Welds  made  under  the  average  conditions  of  everyday  work 
show  a  tensile  strength  of  from  80  to  90  per  cent  of  the  metal. 
It  is  possible  by  slightly  reinforcing  the  welded  section  to 
make  the  strength  of  the  weld  even  greater  than  that  of 
the  original  section.  This  may  be  very  desirable  In  many 
cases  where  a  part  has  broken  through  having  an  undue 
strain  put  upon  it.  By  a  proper  increase  of  section  at  this 
point,  a  repetition  of  the  break  may  be  avoided.  Welds  made 
by  this  process  present  a  neat  and  finished  appearance.  With 
the  metallic  arc,  the  filling  metal  added  from  the  electrode 
can  be  deposited  exactly  where  it  is  wanted;  and  with  the 
carbon  arc,  where  the  added  material  is  reduced  to  a  molten 
state  in  the  weld,  it  may  be  run  at  pleasure,  extra  material 
being  added  where  needed  and  the  surplus  metal  being  fused 


Same   Casting  repaired   with   the   Carbon  Arc 


down  to  the  desired  level.     In  either  case,  little  or  no  trim- 
ming of  the  finished  w'eld  is  necessary. 

Examples  of  Work  done  by  the  Electric  Arc 
The  illustrations  show  examples  of  electric  arc  welding. 
While  these  are  of  a  varied  character  and  show  work  done 
with  both  the  carbon  and  metallic  arcs— with  a  considerable 
range  of  current — they  do  not  in  any  way  represent  the  com- 
plete possibilities  of  the  process  of  arc  welding  and  cutting. 
Fig.  2  shows  an  example  of  tank  welding,  in  which  the  head, 
flange  and  branches  of  a  tank  42  Inches  In  diameter  were 
welded  with  the  metallic  arc.  The  current  required  was 
approximately  165  amperes  at  70  volts.  The  finished  appear- 
ance of  the  welds  and  the  necessity  for  little  subsequent 
trimming  will  be  evident  from  this  illustration.  Figs.  3  and 
4  show  a  fractured  section  of  a  locomotive  frame  before  and 
after  welding.  In  repairing  a  break  of  this  nature  the  metal 
is  cut  away  along  the  line  of  fracture,  forming  a  V-shaped 
opening.  This  is  filled  with  the  repairing  metal.  The  cur- 
rent required   for  work   of  this  kind   will   vary   from   500   to 
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600    lunporos.      It   will    be    noted    that   the    secllon    liiis    boon 
roinl'orccil  where  the  metal  was  added. 

An  armature  shaft  that  had  Iuhmi  turned  too  snmll  at 
the  spider  lit  is  shown  In  Fig.  1 ;  to  remedy  this  error  metal 
was  added  by  means  of  the  metallic  arc,  thus  increasing 
the  diameter  sudlciently  to  provide  for  reflnishlng  the  fit  to 
the  required  size.  This  was  done  with  the  metallic  arc, 
using  current  of  approximately  160  amperes.  Figs.  5  and  G 
show  the  repair  of  a  fractured  mud  ring  of  a  locomotive  fire- 
box. It  will  be  seen  that  part  of  the  throat  sheet  has  been 
cut  away  in  I'^'lg.  5  In  order  to  give  access  to  the  mud  ring. 
The  fractures  in  the  corners  are  first  opened  up  with  the 
carbon  arc  preparatory  to  welding,  and  after  the  weld  is 
completed  the  sections  of  the  throat  sheet  are  replaced  and 
welded  as  shown  in  Pig.  6.  In  this  illustration,  it  will  be 
noticed  that  the  weld  on  the  right-hand  side  has  been  dressed, 
while  that  on  the  left  has  not.  The  latter  shows  the  appear- 
ance of  the  weld  immediately  after  making  a  repair  with  the 
metallic  arc.  Figs.  7  and  8  show  a  broken  casting  of  a  wood 
planer  before  and  after  being  repaired  with  the  carbon  arc. 
In  cases  of  this  kind  the  broken  part  is  in  use  again  in  a 
short  time,  as  the  delay  occasioned  by  having  to  replace  it 
with  a  new  casting  is  avoided. 

Cost  of  Welding: 

The  cost  of  making  welds  by  this  process  can  best  be 
illustrated  by  examples  covering  operations  of  a  common  or 
familiar  nature.  The  work  capable  of  being  done  by  arc 
welding  is  of  such  a  varied  character  that  it  is  not  possible 
to  give  specific  costs  for  each  and  every  case  that  may  pre- 
sent itself.  The  cost  of  generating  current,  the  price  paid 
for  labor  and  the  time  required  for  doing  any  particular  job 
will  vary,  and  this  will  influence  the  cost  of  the  weld.  Of 
these  three  factors  the  first  will  be  found  to  vary  between 
the  widest  limits,  the  price  of  labor  for  the  various  classes 
of  welding  being  fairly  well  standardized,  and  the  time  re- 
quired for  making  welds  not  varying  greatly  where  expert 
welders  are  employed.  The  cost  of  producing  the  following 
welds  is  figured  on  the  basis  of  labor  at  30  cents  per  hour, 
and  current  at  2  cents  per  kilowatt  hour,  the  voltage  in 
each  case  being  approximately  seventy. 

A  broken  shaft  2  inches  in  diameter  was  welded  and  ready 
for  refinishing  in  one  hour;  the  current  used  was  350  amperes 
and  the  total  cost  79  cents.  A  crack  in  the  back  sheet  of 
a  locomotive  boiler  12  inches  long  was  welded  in  nine  hours, 
the  current  used  was  175  amperes  and  the  total  cost  $4.90. 
The  risers  on  steel  casting,  4  by  4  inches  in  size,  were  cut 
off  in  four  minutes;  the  current  used  was  350  amperes  and 
the  total  cost  5.2  cents.  A  cast-steel  tender  frame  broken  in 
three  places  was  welded  in  twenty-seven  hours;  the  current 
used  was  300  amperes  and  the  total  cost  $19.44.  The  journals 
of  a  worn  2-inch  armature  shaft  were  built  up  in  three 
hours;  the  current  used  was  165  amperes  and  the  cost  $1.59. 
As  an  example  of  straight  welding  on  sheet-metal  work, 
seams  on  %-inch  steel  can  be  welded  at  the  rate  of  from 
15  to  16  feet  per  hour,  and  on  14-inch  steel  at  the  rate  of 
from  12  to  13  feet  per  hour. 

Conclusion 
From  a  consideration  of  the  foregoing  the  principal  rea- 
sons for  the  popularity  and  success  of  electric  arc  welding — 
both  as  a  repair  means  and  as  a  manufacturing  means — will 
be  readily  appreciated.  They  may  be  briefly  summarized  as 
follows:  The  adaptability  of  the  process  to  work  of  an 
exceedingly  varied  character,  practically  all  cases  in  which 
iron  or  steel  have  to  be  united  being  covered  by  the  two 
methods  of  using  the  arc.  To  this  may  be  added  the  opposite 
case,  or  that  of  cutting,  where  the  arc  is  equally  effective. 
The  fact  that  vertical  or  overhead  welds  can  be  made  as 
readily  as  downward  welds  greatly  increases  the  availability 
of  the  process  for  certain  classes  of  work,  and  reduces  to  a 
minimum  the  labor  which  would  otlierwise  be  required  for 
handling.  The  low  cost  of  welding  by  this  process,  as  seen 
when  comparison  is  made  with  like  results  obtained  by  other 
methods,  is  a  decided  argument  in  its  favor.  In  many  cases 
of  repair  work,  where  the  electric  process  is  not  available, 
the  entire   replacing  of   the  broken   or  worn   part  would   be 


ne(H'ssary   at  a  cost   many   times  greater   than   that   rc(|uirod 
for  welding. 

Any  number  of  operators  may  work  from  the  same  outfit 
up  to  Its  capacity.  They  may  be  doing  different  classes  of 
work,  and  at  any  distance  from  the  outfit  up  to  limits  fixed 
by  the  allowable  voltage  drop  in  the  lines.  This  feature 
is  particularly  effective  in  those  cases  where  the  job  is  large 
enough  to  permit  of  several  operators  working  at  one  time. 
The  low  voltage  used  for  welding  precludes  all  chance  of 
accident  to  the  operator  from  contact  with  current-carrying 
parts  of  the  apparatus.  Welds  made  by  the  electric  arc 
possess  a  degree  of  strength  only  slightly  below  that  of  the 
original  section,  and  by  reinforcing  this  can  be  increased 
to  any  desired  amount.  They  present  a  neat  and  finished 
appearance,  are  homogeneous  in  structure  and  may  be  easily 
machined.  From  every  standpoint  they  are  of  a  highly  sat- 
isfactory character. 


EFFICIENCY  IN  THE  TURRET  LATHE 
DEPARTMENT 

The  ordinary  machine  tool  represents  an  investment  of 
several  hundred  dollars  capital,  and  it  would  seem  that  one 
of  the  first  steps  in  efficiency  would  be  to  keep  the  machine 
running  as  nearly  full  time  as  possible.  And  yet  in  many 
shops  the  operator  spends  half  of  his  time  in  preparing  work 
for  the  machine. 

The  management  of  the  Brown-Lipe-Chapin  Co.  at  Syracuse, 
N.  Y.,  has  applied  efficiency  methods  in  the  turret  lathe  de- 
partment to  Jones  &  Lamson  double-spindle  flat  turret  lathe 
operation,  as  shown   in  the  illustration.     The  work  consists 


The  Boy  chucks  the  Work  and  the   Operator  runs  the  Machine 


in  machining  two  diameters,  the  sides  of  two  flanges  and 
the  end  of  a  differential  gear  housing  casting.  In  chucking 
the  work,  the  pieces  are  first  put  on  a  faceplate  and  thus  held 
on  the  spindle  of  the  machine.  To  save  the  operator's  time, 
who  is  a  specialist  on  this  machine,  a  boy  is  employed  to 
chuck  and  unchuck  the  work.  He  works  back  to  back  with 
the  operator  and  as  soon  as  one  piece  is  flnislied  the  operator 
passes  it  to  the  boy  who  in  exchange  gives  the  operator  a 
piece  chucked  and  ready  for  the  machine.  The  proficiency 
that  these  two  men  display  in  working  together  on  this  job 
is  remarkable.  Notwithstanding  the  fact  that  the  length  is 
held  to  within  0.005  inch  and  the  diameter  to  0.0005  inch, 
these  operators  regularly  produce  two  finished  castings  in 
four  minutes.  In  a  recent  test  for  speed  they  turned  out 
forty  of  the  housings  in  thirty  minutes.  C.  L.  L. 


Copper  can  be  welded  by  the  oxy-hydrogen  blowpipe  by 
placing  two  pieces  of  copper  in  position  so  that  they  can  be 
heated  at  the  proper  point  by  the  blowpipe  until  the  requisite 
degree  of  softness  is  attained.  Complete  reduction  is  then 
effected  in  the  flame  by  the  use  of  purified  hydrogen,  and  the 
welding  is  completed  by  hammering.  The  joint  is  said  to  be 
invisible  and  the  metal  at  the  weld  is  claimed  to  be  as 
homogeneous  in  every  way  as  the  remainder  of  the  metal 
welded. 
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Surfaces   subsequently   machined,    which   are   ground    to   meet 
the   Requirements   of   the  Jif 


THE  USE  OF  PHOTOGRAPHS  IN  GRINDING 
AND  POLISHING  DEPARTMENTS 

BY  GEORGE  B.  MORRIS' 

Marking  up  photographs  of  the  finished  parts  is  a  unique 
method  of  instructing  foremen  and  inspectors  that  is  used 
in  the  grinding  and  polishing  departments  at  the  Pierce- 
Arrow  Motor  Car  Co.,  Buffalo,  N.  Y.  The  photographs  are 
on  extra  heavy  Azo  paper  (requiring  no  mounting)  5  by  8 
inches  in  size,  the  same  as  the  operations  cards,  and  the 
photographs  and  cards  are  filed  together.  The  cost  of  prints 
per  thousand  is  surprisingly  low.  The  greatest  expense  is 
the  preparing  of  parts  for  photographing,  and  right  here  is 
the  great  advantage  of  the  system.  It  is  necessary  to  study 
each  piece  carefully;  learn  its 
function  and  location;  deter- 
mine just  what  surfaces  should 
be  ground  or  polished,  and  how 
much;  and  cut  out  needless 
grinding  where  surfaces  are 
later  machined,  as  in  Fig.  1, 
where  the  "Do  not  grind"  sur- 
faces are  machined  in  the  next 
operation.  In  many  cases,  even 
surfaces  that  are  later  ma- 
chined have  to  be  ground,  as 
shown  in  Fig  2,  because  of 
jigs  and  fixtures.  It  is  not  ex- 
pected of  a  foreman  or  in- 
spector to  look  after  these 
points. 

As  a  record,  the  photograph  system  is  excellent;  and  should 
a  foreman  leave,  the  new  man  would  be  greatly  assisted  by 
It.  Furthermore,  there  would  be  no  excuse  for  over-  or  under- 
doing a  job.  As  a  means  of  instruction  to  the  workman,  the 
simple  words,  "John,  make  like  picture"  are  enough  for  a 
new  man.  The  lettering  is  all  done  on  the  photograph,  not 
on  the  negative,  making  it  possible  to  use  the  same  negative 
for  several  similar  parts.  A  change  is  also  easily  made, 
without  exposing  another  plate,  by  simply  re-marking  a  new 
print.     The   photograph    system    is    being   extended    to    other 
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departments,  where  one,  two  or  more  photographs  give  in- 
structions in  assembling  for  cases  when  printed  instructions 
are  not  clear. 

Before  taking  up  this  system  we  outlined  two  other  meth- 
ods, which  were  subsequently  discarded.  The  first  of  these 
consisted  of  marking  up  blueprints  for  use  in  the  grinding 
department,  while  the  second  was  to  supply  finished  samples 
of  the  pieces  to  be  ground  to  serve  as  a  guide  in  finishing 
similar  pieces  of  work.  Both  of  these  methods  were  un- 
satisfactory, and  the  latter  had  the  further  disadvantage  of 
the  expense  which  it  involved.  A  surprising  reduction  in 
manufacturing  costs  has  been  brought  about  by  the  adoption 
of  the  photograph  system  of  issuing  instructions,  and  as 
this  method  is  capable  of  quite 
general  application,  it  would 
;ippear  that  many  manufactur- 
ing companies  would  do  well 
to  adopt  it. 

*     *     * 

ALLOYS  OP  ALUMINUM 
AND  ZINC 

Experiments  undertaken  by 
Dr.  W.  Rosenheim  and  S.  L. 
Archbutt  indicate  that  alloys 
(if  aluminum  and  zinc  may  be 
made  to  resist  corrosion  very 
I  rioctively  by  using  zinc  free 
trom  impurities.  The  addition 
of  zinc  to  aluminum  facilitates 
castings.  An  alloy  containing 
25  per  cent  of  zinc  can  be  rolled  into  bars  and  drawn  into 
wire.  The  addition  of  a  small  percentage  of  copper  to  these 
aluminum-zinc  alloys  greatly  increases  the  tensile  strength. 
In  general,  the  alloys  should  contain  not  less  than  15  per  cent 
of  zinc,  and  if  dynamic  as  well  as  tensile  strength  is  con- 
sidered, the  alloy  should  contain  not  less  than  20  per  cent 
zinc.  Aluminum-zinc  alloys  lose  strength  rapidly  as  the  tem- 
perature rises.  Even  100  degrees  F.  produces  a  very  marked 
effect.  Alloys  containing  from  10  to  30  per  cent  of  zinc  can 
be  easily  worked  by  machine  tools  of  all  descriptions,  and  in 
most  cases  without  the  use  of  cutting  lubricants. 


Fig,    4. 


Simple    but    Complete    Instructions    regarding    Surfaces    to 
grind,  those  to  polish  and  those  to  leave  Rough 
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Instructions   that   are   so   Explicit   that   a   No 
cannot  misunderstand  them 
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niachiue  shop  practice  and  machine  design.  All  contributed  matter  published 
exclusively  in  MACHINERY  ia  paid  for  at  our  regxxlar  space  rates  unless 
other  terms  are  agreed  on. 
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GRINDING  MULTIPLE  DIAMETERS 

A  curious  and  interesting  development  of  grinding  practice 
is  going  forward  which  apparently  will  make  still  greater  the 
revolution  effected  in  machine  shop  practice  by  the  cylindrical 
grinding  machine.  This  is  grinding  to  size  without  lateral 
traverse  of  the  wheel  or  work.  A  few  years  ago  it  would 
have  been  considered  rank  heresy  to  advocate  the  grinding 
of  work  to  close  limits  by  feeding  the  wheel  in  to  the  required 
depth  without  traversing  it  back  and  forth  over  the  work. 
Now  it  is  the  accepted  practice  for  shouldered  shafts,  crank- 
shafts and  other  parts  having  bearings  or  other  cylindrical 
portions  not  exceeding  five  inches  in  length. 

The  practice  was  developed  in  grinding  multiple-throw 
crankshafts  for  automobile  engines.  The  bearings  between 
the  crank  cheeks  were  short,  and  very  short  traverse  only 
was  possible.  The  operation  of  grinding  crank-pins  was  slow 
and  costly.  Cylindrical  grinding  machines  sufficiently  heavy 
and  powerful  to  drive  grinding  wheels  of  the  full  width  of 
the  bearings  were  built,  and  the  practice  of  grinding  crank- 
shafts without  lateral  traverse  was  soon  recognized  as  a 
quick  and  low-cost  method  of  machining  a  difficult  part. 

Now  the  practice  of  grinding  motor  shafts  without  lateral 
traverse  is  accepted  as  being  a  practicable  and  rapid  method, 
quickly  acquired  by  the  operator  and  very  satisfactory  in 
results.  A  further  development  makes  possible  the  grinding 
of  two  or  more  diameters  simultaneously,  the  wheel  having 
been  turned  with  a  diamond  to  the  required  diameters. 

The  limitations  of  this  method  are  the  practicable  width 
of  the  grinding  wheel  and  the  strength  and  rigidity  of  the 
machine.  One  well-known  expert  places  the  limitation  of 
wheel  width  as  being  perhaps  one  foot.  The  possibilities  of 
rapid  production  with  a  stepped  wheel  one  foot  wide  on  elec- 
tric motor  shafts,  for  instance,  are  startling.  Evidently  if 
three  or  four  diameters  on  the  shaft  can  be  ground  simul- 
taneously in  about  the  time  now  required  for  one,  the  grind- 
ing time  will  be  cut  to  one-third  or  one-fourth  what  it  now  is. 
*     *     * 

ON   GETTING  JOBBING  WORK 

Builders  of  special  machinery  often  find  it  difficult  to  con- 
vince prospective  customers  by  mail  that  they  have  the  skill 
and  equipment  to  produce  the  desired  apparatus.  A  booklet 
Illustrating  the  machine  tool  equipment  and  showing  a  num- 
ber of  examples  of  machines  built  will  be  found  one  of  the 


best  MiciinH  of  i)ulllng  buslncHs  from  a  d()ul)tful  ijrospoct. 
lOvcry  concern  looking  to  do  lilgh-gradc!  special  work  should 
make  a  point  of  photograjjlilng  every  job  done,  and  in  lime  It 
(Mil  easily  conipiki  a  booklet  to  slip  into  letters  answering 
iiMiiiirics,  that  will  prove  a  very  cffeclivc  business  getter. 

Let  these  concerns  also  advertise  in  the  trade  papers  that 
they  are  builders  of  special  machinc^ry  and  offer  to  send 
booklets  on  application  and  they  will  soon  find  themselves  in 
touch  witli  many  who  want  work  done.  There  is  no  better 
way  of  getting  employment  at  anything  than  by  showing  what 
you  have  done.  The  fact  that  you  have  done  certain  things 
well  is  pretty  good  evidence  that  you  can  do  other  things 
acceptably  to  those  who  want  them  done. 

*        *        iK 

UNIFICATION  OF  WEIGHTS  AND 
MEASURES 

Some  of  our  English  contemporaries  have  of  late  devoted 
considerable  space  to  the  metric  system,  and  conservative 
minds  have  tried  to  improve  upon  the  existing  English  sys- 
tem of  weights  and  measures,  so  that — while  retaining  the 
old  names  and  main  units — the  benefits  of  a  decimal  system 
could  be  realized.  This  seems  futile  and  serves  no  purpose 
whatever. 

Nor  do  mere  academic  discussions  of  the  advantages  or 
defects  of  the  metric  system,  on  the  one  hand,  and  the 
English  system,  on  the  other,  serve  any  useful  purpose.  A 
uniform  system  of  weights  and  measures  for  the  whole  civil- 
ized world  is  greatly  to  be  desired,  and  there  is  little  doubt 
that  it  will  ultimately  be  achieved.  The  longer  the  work  of 
unification  is  put  off,  however,  the  more  difficult  will  it  be  to 
accomplish  the  change.  As  it  is  hardly  reasonable  to  ex- 
pect that  the  part  of  the  world  which  uses  the  metric  system 
will  change  back  to  the  system  used  by  the  English-speaking 
nations,  it  seems  inevitable  that  the  English-speaking  nations 
must  ultimately  conform  in  this  matter  to  the  rest  of  the 
world,  especially  as  such  a  change  in  the  opinion  of  many  is 
in  the  line  of  progress. 

This  editorial  is  not  an  argument  in  favor  of  the  metric 
system  as  such,  but  it  is  an  argument  in  favor  of  a  uniform 
system  of  weights  and  measures  which  would  be  a  great  boon 
to  the  industries  and  to  the  trade  of  all  nations.  When  the 
importance  of  such  a  uniform  system  is  recognized,  the 
adoption  of  the  metric  system  is  a  foregone  conclusion,  sim- 
ply because  it  is  already  used  by  three-fourths  of  the  civil- 
ized world.  *     *     * 

DRAWING  AND   FORMING  DIES 

Comparatively  little  definite  information  has  been  pub- 
lished in  the  mechanical  journals  relating  to  the  drawing  of 
metals  in  presses.  Numerous  examples  of  practical  press 
work  are  shown  every  month,  but  the  fundamental  princi- 
ples governing  the  work  have  yet  to  be  worked  out.  In  fact, 
the  art  of  drawing  and  forming  may  still  be  considered,  in 
some  respects,  to  be  in  its  infancy.  While  an  enormous 
amount  of  this  kind  of  work  is  done  daily  in  hundreds  of 
shops  in  the  country,  there  is  still  a  scarcity  of  definite  in- 
formation as  to  the  principles  involved.  Some  day  this  sub- 
ject will  be  taken  up  and  thoroughly  investigated,  as  P.  W. 
Taylor  investigated  the  art  of  cutting  metals,  and  then  exact 
rules  and  formulas  may  be  worked  out  governing  the  draw- 
ing of  metal  sheets  into  shells.  At  present  the  mechanic 
interested  in  this  work  must  content  himself  with  studying 
a  few  general  principles  based  upon  practical  experience. 

It  is  possible,  however,  that  even  with  the  knowledge  at 
present  available  on  this  subject,  it  could  be  treated  for 
publication  purposes  in  a  far  more  comprehensive  and 
analytical  manner  than  has  heretofore  been  done,  and  right 
here  is  an  opportunity  for  men  of  practical  experience,  with 
ability  to  analyze  principles  and  express  themselves  in  clear 
language,  to  contribute  to  the  engineering  literature  of  the 
day  information  that  would  be  of  great  value,  because  it 
would  be  original,  practical  and  in  constant  demand. 

It  is  a  curious  fact  that  on  nearly  every  other  mechanical 
subject  there  are  books  dealing  with  fundamental  principles. 
In  punch  and  die  work  writers  seem  to  be  satisfied  with 
merely  showing  examples  of  work  that  has  been   done. 
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THE   COEFFICIENT   OF   MECHANICAL 

FRICTION 
When  the  surfaces  of  two  bodies  are  in  contact  and  under 
pressure,  there  is  resistance  to  motion  of  one  body  on  the 
other,  due  to  the  mutual  interloclting  of  the  minute  pro- 
jections on  the  two  surfaces.  Hence,  to  obtain  relative  mo- 
tion, these  projections  must  be  disengaged,  abraded  or  over- 
ridden and  their  resistance  to  these  actions  causes  sliding 
friction.  Thurston  says:  "The  greatest  force  with  which 
relative  motion  is  resisted  by  friction  Is  obtained  by  mul- 
tiplying this  total  pressure  (on  the  contact  surfaces)  by  a 
coiistanl  coeflicicnt  (of  friction)  to  be  deterniincd  experi- 
mentally for  every  pair  of  surfaces  of  definite  character"; 
and  in  citing  the  so-called  "laws"  of  sliding  friction,  he  states 
that  this  resisting  force  is  dependent  only  on  the  nature  of 
the  surfaces  and  the  normal  force  with  which  they  are 
pressed  together,  and  is  independent  of  their  area  of  con- 
tact, of  the  velocity  of  rubbing  and  of  any  other  conditions 
than  those  noted  above. 

Thurston  wrote  thirty  years  ago  and  his  statements  were 
justified  by  the  meager  information  then  available.  While 
later  experience  and  experiment  have  shown  that  they  are 
in  many  respects  inaccurate  with  regard  to  machine  bearings, 
his  broad  conclusions  still  find  a  place  in  some  text  and 
reference  books  in  which  the  subject  is  treated  very  briefly, 
and  hence  they  may  deceive  the  young  and  inexperienced 
engineer.  As  a  matter  of  fact,  they  are  true,  as  a  whole, 
only  for  surfaces  whoso  normal  pressure  is  low,  whose 
velocity  is  very  moderate  and  which  have  little,  if  any, 
lubrication — all  conditions  which  arc,  in  general,  the  reverse 
of  those  which  the  machine  designer  must  meet. 

For  any  two  metals  of  the  same  character  of  .surface,  lubri- 
cant and  normal  pressure,  the  coeflUcient  of  friction  is  very 
far  from  being  a  constant — as  Thurston  states — in  bearings 
of  different  types.  On  the  contrary,  it  is  one  of  the  most 
variable  factors  to  be  found  within  the  whole  range  of  ma- 
chine design.  Take  a  familiar  example:  in  a  high-speed, 
reciprocating  engine,  the  customary  pressures  per  square  inch 
of  projected  areas  of  the  bearings  may  be  taken  in  pounds 
as,  roughly:  crosshead  guides,  100;  shaft  bearings,  400; 
crank-pin,  800;  crosshead  pin,  2200.  Now,  the  metals  in  con- 
tact in  all  of  the  bearings  are  usually  the  same  and  the 
character  of  the  surfaces  is  identical,  but  the  allowable  nor- 
mal pressure  differs  in  each  case.  Why?  The  only  answer 
is  that,  for  each  case,  there  is  a  different  coefficient  of  fric- 
tion. A  bearing  is  so  proportioned  that  at  its  maximum 
pressure  and  velocity  its  temperature  shall  not  rise  above  a 
"working  heat"  so  that  "seizing"  shall  not  occur.  Now,  as 
the  coefHcient  of  friction  varies  inversely  as  the  normal 
pressure,  it  is  evident  that  the  less  the  allowable  pressure 
to  prevent  heating,  the  greater  the  coefficient  of  friction  in 
that  bearing  must  be — which,  broadly.  Is  the  reason  for  the 
wide  variations  in  normal  pressure  shown  in  the  foregoing 
examples. 

For  machinery  in  general,  the  coefficient  of  friction  for  the 
same  pair  of  metals  depends  upon  a  large  number  of  con- 
ditions. Its  value  is  affected  not  only  by  the  nature  of  and 
the  pressure  upon  the  surfaces,  but  by  their  temperature  and 
relative  velocity,  the  latter  having  sometimes  a  marked  effect. 
Again,  the  character  of  the  motion  and  the  steadiness  or 
intermittent  nature  of  the  pressure  influence  it.  For  ex- 
ample, in  a  shaft  bearing,  the  motion  is  continuous  and  the 
general  direction  of  the  pressure  is  steady;  in  a  crank-pin 
journal  the  motion  is  also  continuous,  but  the  pressure 
changes  from  one  side  to  the  other;  and  with  a  crosshead 
pin,  the  motion  is  reciprocating  and  the  pressure  intermit- 
tent. The  steadiness  of  pressure  and  the  nature  of  the 
motion  have  much  influence  on  the  effectiveness  of  the  lubri- 
cation. Again,  the  form  of  the  surfaces — flat  or  cylindrical — 
and  the  character  of  their  contact — through  a  surface  or  a 
line — are  both  factors  of  moment.  Finally,  the  nature  of  the 
lubricant  and  the  effectiveness  of  the  lubrication  are  all  im- 
portant; every  journal  should  run  on  a  film  of  oil. 

It  is  apparent  that,  for  given  metals,  the  coefficient  of 
friction  is  not  a  constant,  but  rather  a  frequontly  changing 
factor  or  ratio. 


NOTES   AND   COMMENT 

The  popularity  of  that  type  of  automobile  whlcli  has  bt-en 
termed  the  "cycle  car"  is  on  the  Increase,  according  to  the 
ticicitti/ic  American.  There  are  now  said  to  be  nearly  thirty 
companies  building  cycle  <ars  In  Detroit.  Many  of  these  find 
a  ready  sale  for  their  products  in  Great  Hrltaln,  and  one 
maker  has  just  announced  the  signing  of  contracts  for  10.000 
cars  for  England.  As  yet  these  cars  are  not  very  fr<<iuenlly 
seen  on  this  side  of  the  Atlantic. 


A  cheap  material  for  making  concrete  waterproof,  which  Is 
being  used  with  success  In  some  parts  of  th<'  country,  c;jn- 
sists  of  finely  divided  iron  filings,  borings,  turnings,  etc.  The 
iron  has  the  property  of  making  concrete  waterproof  because 
of  rusting;  the  rust  fills  the  pores  and  seals  them  up  tightly. 
This  simple  means  of  making  concrete  waterproof  has  been 
sold  as  a  trade  secret  with  considerable  profit  to  the  pro- 
moters. The  cost  of  the  process  is  not  as  high  as  of  some 
other  waterproofing  methods  not  as  effective. 


Rifles  have  been  used  to  punch  holes  In  iron  wagon  tires 
in  emergencies,  but  it  remained  for  F.  A.  Robarge  of  South 
Milwaukee,  Wis.,  to  use  a  rifle  for  the  first  time  to  cut  down  a 
chimney.  A  steel  chimney  of  the  Rundle  Mfg.  Co.,  Milwaukee, 
composed  of  sheets  about  3/16  inch  thick  had  been  broken  off 
by  the  wind  about  twenty-five  feet  from  the  top,  and  the 
broken  part  hung  suspended  from  the  stump.  It  was  con- 
sidered too  dangerous  for  a  steeple  jack  to  climb  and  cut  the 
part  loose,  so  the  rifle  man  was  called  on  the  job.  Five  or  six 
shots  through  the  supporting  shred  were  sufficient  to  loosen 
the  hanging  piece  and  send  it  crashing  down  to  the  ground. 

Cast  iron  is  a  common  material  of  construction  that  has 
many  characteristics  little  understood.  It  can  be  made  glass 
hard  by  casting  it  in  contact  with  chills — that  is,  cast  iron 
forms  of  sufficient  mass  to  cool  the  metal  quickly.  But  if 
poured  in  cast-iron  molds  and  removed  as  soon  as  the  sur- 
face has  solidified,  the  casting  will  be  soft  and  easily  ma- 
chined. It  even  possesses  a  slightly  malleable  property.  A 
still  more  interesting  characteristic  is  its  capacity  for  hard- 
ening when  heated  and  quenched.  Lathe  and  planer  tools 
have  been  made  from  permanent  mold  castings,  it  is  claimed, 
which,  under  favorable  conditions,  equalled  the  best  high- 
speed steels  in  cutting  performance. 


Another  giant  hydro-aeroplane,  rivaling  in  size  the  Sikor- 
sky machine,  has  been  built  by  Messrs.  Jeanson  and  Collieux, 
in  France.  The  machine  is  provided  with  a  single  boat  hav- 
ing a  length  of  28  feet  6  inches  and  a  beam  of  8  feet  6  inches. 
The  aeroplane  portion  consists  of  two  sets  of  biplanes  ar- 
ranged in  tandem.  The  span  of  the  wings  is  88  feet  6  Inches 
and  the  total  lifting  surface,  1560  square  feet.  The  boat 
body  is  provided  with  two  200-horsepower  motors,  connected 
with  a  single  air  propeller,  16  feet  6  inches  In  diameter. 
The  total  weight  of  the  machine  with  pilot,  assistant  pilot 
and  two  passengers,  and  fuel  for  a  thousand-mile  (fifteen 
hours)    trip,  is  slightly  over  10,000  pounds. 


A  German  contemporary  states  that  the  setting  of  Port- 
land cement  is  assumed  to  be  due  to  the  formation  of  a  gel, 
which  ultimately  hardens  to  a  lime-aluminate-siliratc  mass 
and  forms  a  close-fitting  network  around  any  embedded  inert 
material.  With  concrete,  such  a  network  surrounding 
angular  gravel  or  sand  would  bo  stronger  than  one  enclos- 
ing rounded  grains,  and  the  strength  attained  with  washed 
sand  would  be  greater  than  with  unwashed,  since,  in  the 
latter  ease,  the  intervening  layer  of  soft  clay  prevents  the 
surrounding  network  from  directly  gripping  the  grains  of 
.sand.  Similarly,  with  ferroconcrete,  rust  Is  detrimental  as  it 
prevents  close  contact  between  the  Iron  and  the  surrounding 
gel. 

Signs  In  shops  prohibiting  workmen  from  doing  something 
they  are  likely  to  do  are  to  be  deplored  unless  means  are  con- 
veniently provided  for  doing  It  in  the  prescribed  way.  Then 
they   are  not  likely  to  do  It  in   the   prohibited   way   If  it  is 
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understood  lo  !).■  cDiilrary  to  the  piacllcc  ol'  llic  sliop  and 
Signs  will  111)1  1)0  iiccdi'd.  ••VVorknu'ii  will  bn  discliai-Kod  who 
use  this  Krindor  without  wearlnK  goggles,"  posted  over  a 
grinder  used  in  eonunon  is  a  poor  means  of  discipline  if  the 
goggles  are  not  Itept  close  at  hand.  In  practice,  tlie  iiijiiiiclii)n 
will  be  ignored.  If  ignored  with  impunity,  the  probability 
Is  that  cautionary  regulations,  in  general,  will  not  be  observed 
when   the  convenience   of  the   workmen   dictates  otherwise. 

One  of  the  dilliculties  with  moving  picture  cameras  is  that 
they  must  l)e  supported  by  a  lirm  stand  while  the  picture  is 
being  taken,  in  order  to  prevent  vibration.  A  hand  camera 
for  taking  moving  pictures,  however,  has  been  developed  in 
Europe,  the  front  of  the  camera  containing  a  rapidly  rotat- 
ing gyrostatic  wheel  wiiich  keeps  the  camera  steady  in  any 
desired  position.  The  motive  power  for  driving  the  film  and 
the  gyrostat  is  obtained  from  cylinders  containing  com- 
pressed air  fitted  at  the  back  of  the  camera.  A  paper  describ- 
ing the  device  has  been  read  before  the  Royal  Photographic 
Society  in  England,  and  the  excellent  results  obtained  by  it 
were  also  demonstrated  at  the  same  time. 


Experiments  have  been  made  to  determine  whether  lubri- 
cating oil  "wears  out"  or  not  in  long-continued  service. 
These  tests  were  made  by  Professors  Carpenter  and  Sawdon 
at  Cornell  University.  The  tests  Indicated  that  oil  gains 
in  specific  gravity  by  continued  use,  as  would  be  expected  on 
account  of  the  loss  of  volatile  constituents.  The  used  oil 
shows  a  higher  viscosity  than  new,  indicating  that  it  gains  in 
"body"  with  use.  Friction  tests  showed  that  new  oil  has  a 
slightly  lower  coefficient  of  friction  at  low  bearing  pressures, 
but  the  reverse  is  true  for  high  pressures.  The  differences, 
however,  are  so  small  that  for  all  practical  purposes  the  co- 
efficient of  friction  may  be  taken  as  being  equal  for  new  and 
old  oils. 


Germany  now  uses  between  forty  and  fifty  million  gallons 
of  denatured  alcohol  a  year,  of  which  over  thirty  million  gal- 
lons is  sold  to  the  general  public  for  burning  purposes.  France 
uses  about  eighteen  million  gallons,  the  United  States  about 
ten  million  gallons  and  the  United  Kingdom  only  four  mil- 
lion gallons.  Denatured  alcohol  is  gaining  in  favor  for  gen- 
eral burning  purposes,  and  efforts  are  being  made  to  use  it 
as  a  substitute  for  motor  fuel  in  place  of  high-priced  gaso- 
line. A  monograph  by  Charles  A.  Crampton  entitled,  "Pro- 
duction and  Use  of  Denatured  Alcohol  in  Principal 
Countries,"  has  been  published  by  the  United  States  Govern- 
ment and  copies  may  be  obtained  from  the  superintendent 
of  documents,  Government  Printing  Office,  Washington,  D.  C, 
at  5  cents  each. 


Wheel  spindles  of  cylindrical  grinding  machines  run  up  to 
as  much  as  1500  feet  per  minute  peripheral  speed.  The  bear- 
ings are  plain  bushings  provided  with  means  for  collapsing 
to  fit  the  spindle  closely.  The  rule  is  to  give  only  0.001  inch 
clearance,  that  is  the  bearing  is  only  0.001  inch  larger  than 
the  grinder  spindle.  The  space  for  oil  film  then  is  only 
0.0005  inch  around  the  spindle  and  thin  oil  must  necessarily 
be  used.  Spindles  will  run  without  appreciable  shake  in 
bearings  0.005  inch  larger  than  the  spindle  but  will  run  out 
of  true  if  the  running  parts  are  not  in  perfect  dynamic  bal- 
ance. The  unbalanced  part  tends  to  rotate  about  the  center 
of  gravity,  thus  making  the  oil  film  thicker  on  one  side  than 
on  the  other.  But  the  eccentric  oil  film  does  not  remain  in 
the  same  relation,  the  result  being  that  the  wheel  runs  out 
of  true. 


Vanadium  has  been  used  to  some  extent  in  brass,  having 
been  added  in  the  form  of  cupro-vanadium.  The  resulting 
brass  is  generally  known  as  "vanadium-bronze."  The 
mechanical  properties  of  this  alloy  are  superior  to  those  of 
ordinary  brasses.  The  elastic  limit  is  raised  and  the  alloy  is 
harder.  At  the  same  time  the  ductility  is  not  affected  to 
any  appreciable  extent.  Published  results  of  tests  of 
vanadium  brasses  indicate  quite  a  considerable  increase  in 
strength,  and  it  is  also  stated  that  cupro-vanadium  additions 
to  brass  reduce  the  tendency  to  corrosion.    It  is  probable  that 


the  1)1  iicllclal  effect  of  vanadium  is  largely  due  to  its  dcoxi- 
diziiig  action,  but  it  is  difficult  to  determine  llie  exact  effect 
of  vanadium,  owing  to  the  comparatively  large  amounts  of 
aliiiiiinum  and  other  metals  present  in  most  samples  of  com- 
mercial cupro-vanadium. 


'I'he  great  cliangc  that  has  come  in  the  business  of  steam 
engine  building  is  indicated  by  the  experience  of  one  of  the 
well-known  concerns  in  this  line.  After  having  enjoyed  a  de- 
served reputation  as  a  builder  of  high-grade  automatic  steam 
engines  for  many  years,  its  business  declined  in  tlie  face  of 
eoiiipetition  to  the  point  that  made  necessary  its  discontlnu- 
aiK'c.  The  president  has  seen  the  work  of  a  lifetime  vanish  in 
the  march  of  progress.  A  melancholy  aspect  of  the  case  is 
that  he  is  one  who  has  done  much  to  promote  better  methods 
and  ideals  and  to  encourage  the  putting  off  of  the  old  in 
favor  of  the  new  when  the  new  is  better.  A  largo  user  of  the 
company's  engines  recently  sold  it  several  discarded  engines, 
still  in  first-class  condition,  at  the  price  of  scrap  iron!  To 
lind  customers  for  these  engines,  even  at  an  absurdly  low 
price,  apparently  will  not  be  easy.  The  steam  turbine,  the 
gas  engine  and  the  electric  motor  have  come  to  stay. 


Roller  rests  for  heavy  lathe  work  are  used  much  more 
abroad  than  in  the  United  States,  and  they  are  used  for 
good  and  sufficient  reasons  that  should  command  our  adop- 
tion of  the  idea.  A  roller  rest  will  stand  much  use  with 
little  wear.  The  work  revolves  freely  and  is  held  up  to  the 
same  height  from  start  to  finish  of  long  jobs.  This  is  an  im- 
portant consideration  on  gun  lathes  that  may  carry  a  gun 
weighing  a  hundred  tons  for  weeks.  The  plain  rests  used 
in  American  shops  generally  are  cheap  and  that  is  about  the 
only  merit  they  have.  They  oppose  the  movement  of  the 
work  with  unnecessary  frictional  resistance  and  wear  con- 
siderably when  supporting  heavy  parts  in  motion  for  several 
days.  The  work  drops  out  of  line  with  the  lathe  centers  and 
the  boring  tools  are  affected.  Improved  steadyrests  are 
greatly  needed  on  heavy  lathes.  They  require  all  the  care 
in  designing  and  making  that  any  other  important  part  of 
the  lathe  receives. 


In  a  summary  of  the  waterpower  of  various  countries,  the 
Mechanical  World  gives  the  possible  horsepower  of  France 
as  4,500,000,  of  which  only  800,000  is  utilized.  About  an 
equal  amount  of  power  is  available  in  Italy,  but  only  30,000 
horsepower  is  utilized.  The  estimate  for  Switzerland  is  in- 
complete, but  about  300,000  horsepower  is  in  use.  Germany 
has  700,000  horsepower  available  with  100,000  applied.  Nor- 
way has  900,000  horsepower  available,  with  a  large  part  al- 
ready developed.  In  Sweden  there  is  763,000  horsepower 
available,  but  mostly  at  a  considerable  distance  from  any 
industrial  center.  In  Great  Britain  70,000  horsepower  is 
already  utilized,  and  an  equal  amount  in  Spain.  The  re- 
sources of  Russia  are  estimated  at  11,000,000  horsepower,  of 
which  only  85,000  has  been  developed.  The  United  States 
is  credited  with  1,500,000  horsepower,  while  Japan  has 
1,000,000,  of  which  70,000  has  been  exploited;  in  India  50,000 
horsepower  has  already  been  developed. 


A  leading  machine  tool  builder  once  solved  a  problem 
in  screw  cutting  in  an  ingenious  manner.  He  was  required 
to  cut  a  large  long  lead-screw  to  a  metric  pitch.  The  limits 
of  tolerance  were  so  narrow  that  the  common  translating 
gears,  including  a  127-tooth  gear,  would  not  exactly  produce 
the  required  pitch  when  working  under  normal  shop  con- 
ditions. The  difficulty  was  overcome  by  expanding  the  lead- 
screw  of  the  lathe  which  is  about  sixty  feet  long,  by  heating 
it  with  a  steam  coil.  The  shop  temperature  was  maintained 
equable  night  and  day,  while  the  screw  was  being  cut,  and 
the  lead-screw  was  kept  several  degrees  warmer  by  the  steam 
coil  boxed  in  with  the  screw  as  far  as  possible.  A  multiply- 
ing indicator  on  the  end  of  the  bed  showed  the  amount  of 
expansion  obtained,  and  this  was  maintained  as  uniformly 
as  possible.  In  this  way  the  screw  was  chased  to  a  very  close 
approximation  of  the  desired  metric  pitch.  Its  diameter  was 
six   inches   and   length   about   forty   feet. 
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FLUTING   HOBS 

HY   OUY   H     QAHUNKK" 

I  recently  rcceivod  a  letter  asking  lor  information  relative 
to  the  fluting  of  hobs.  The  text  ran  as  follows:  "I  have 
turned  and  threaded  a  hob  of  2.125  inches  pitch  diameter  and 
15  degrees  30  minutes  thread  angle.  I  intended  to  mill 
twelve  spiral  flutes  in  the  hob  at  right  angles  to  the  thread. 
I  found  the  lead  for  these  flutes  by  multiplying  the  pitch  cir- 
cumference by  the  cotangent  of  15  degrees  liO  minutes, 
which  gives  24.0622  inches  for  the  lead.  Gearing  the  milling 
machine  for  a  lead  of  24  inches,  and  trying  the  job  with  a 
scrlber  in  place  of  the  cutter,  I  found  that  there  are  neither 

12  nor  13  teeth  in  one  complete  turn  of  the  hob  thread;  I 
judge  that  there  are  approximately  12 15/16  teeth  to  each 
turn.     I  can  set  my  relieving  attachment  for  12  teeth  or  for 

13  teeth,  but  not  for  any  intermediate  number.  I  am  anxious 
to  do  a  good  job;  how  can  I  do  it?" 

The  writer  of  the  letter  quoted  has  met  with  a  difficulty 
which  is  practically  unknown  in  large  shops  where  hobs  con- 
stitute one  of  the  regular  products,  as  such  shops  have 
skilled  designers  to  make  the  necessary  calculations,  and  in 
some  cases,  at  least,  relieving  machines  are  available  which 
are  equipped  with  special  differential  gearing  to  enable  them 
to  handle  teeth  of  fractional  pitch.  For  men  like  my  cor- 
respondent who  only  make  a  hob  occasionally,  the  problem 
is  somewhat  difficult;  and  if  one  may  judge  from  the  liobs 
seen  in  use,  it  would  appear  that  a  satisfactory  solution  of 
the  problem  is  not  always  arrived  at.  The  purpose  of  this 
article  is  to  point  out  one  simple  way  in  which  work  of  this 
nature  may  be  done  on  an  ordinary  relieving  lathe. 

It  is  first  necessary  to  find  the  number  of  teeth  that  would 
be  formed  in  each  turn  of  the  hob  thread  if  the  fiutes  were 
milled  at  right  angles  to  the  threads.  Any  one  who  can  use 
a  table  of  logarithms  can  easily  ascertain  this  number  by 
dividing  the  number  of  flutes  in  the  hob  by  the  square  of  the 
cosine  of  the  thread  angle,  i.  e.,  the  angle  which  the  thread 
makes  with  a  line  perpendicular  to  the  axis  of  the  hob.    The 

FACTORS  FOR  DETERMINING  NUMBER  OF  TEETH  FOR  VARIOUS 
THREAD  ANGLES 
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table  presented  in  this  connection  provides  an  even  easier 
method  of  determining  the  number  of  teeth  for  the  angles 
given.  In  using  it,  it  is  only  necessary  to  find  the  number 
corresponding  to  the  thread  angle  and  multiply  it  by  the 
number  of  flutes.  For  the  present  case  the  result  would  be 
1.0769  X  12  =  12.9228. 

An  ordinary  relieving  attachment  cannot  be  set  for  this 
number  of  teeth,  but  by  making  a  slight  change  in  the  lead 
of  the  spiral  flutes,  we  can  make  them  give  13  teeth  in  each 
turn  of  the  hob  thread.    The  accompanying  illustration  shows 
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the  method  of  procedure  in  determining  the  necessary  change 
in  the  lead  of  the  flutes.  AB  is  the  pitch  circumference  of 
the  hob,  BC  is  the  lead  of  the  hob  thread  and  AC  represents 
the  length  of  one  turn  of  the  thread.  Calling  /'  the  number 
of  flutes  milled  in  the  hob,  it  has  already  been  explained  that 
the  number  of  teeth  produced  in  the  length  of  one  turn  of  the 
F 

thread  AG  is  -.     The  line  BD  represents  the  direction  of 

cos'o 
flutes  milled  at  right  angles  to  the  threads  AC,  and  BE  repre- 
sents the  required  direction  of  the  flutes  to  produce  exactly 
13  teeth  in  each  turn  of  the  hob  threads.  It  will  be  seen  that 
the  flutes  Bt:  are  at  an  angle  /3  to  BG.  Let  iV  represent  the 
number  of  teeth  in  a  turn  of  the  thread  AC  cut  by  the  flutes 
having  the  direction  BIO. 


Diagrram    showing   Method    of   adjusting   Flute   Angle   to   give    a 
Whole   Number   of   Teeth 

In  order  to  calculate  the  changed  lead  of  the  spiral  flutes 
due  to  the  alteration  in  their  direction,  the  lead  of  the  hob 
thread  is  required;  this  is  usually  known  or  can  be  found  by 
multiplying  the  pitch  circumference  of  the  hob  by  the  tangent 
of  the  thread  angle  a.  In  the  present  case,  the  lead  of  the 
hob  thread  is  represented  by  BC  in  the  accompanying  illus- 
tration and  has  a  value  of  1.8513  inch.  The  changed  lead  of 
the  spiral  flutes  is  then  found  by  multiplying  the  lead  of  the 
hob  by  the  number  of  flutes  in  the  hob  and  dividing  the 
product  by  the  desired  number  ot  teeth  minus  the  number 
of  flutes.  Presented  in  the  form  of  a  formula  this  result 
would  be  given  by  the  following: 
BC  X  F        1.8513  X  12 

= =  22.2156  inches. 

N  —  F  13  —  12 

As  221,4  inches  is  the  nearest  available  approximation,  the 
milling  machine  is  geared  for  this  lead  and  the  12  flutes  are 
milled.  To  find  the  angle  EBD  by  which  the  direction  of  the 
flutes  differs  from  that  of  the  line  BD  which  is  perpendicular 
to  AC,  we  divide  the  pitch  circumference  by  the  changed 
lead,  the  quotient  being  the  value  of  tangent  p.  For  the  pres- 
ent case,  /3  is  found  to  have  a  value  of  16  degrees  42  minutes. 
Subtracting  from  this  the  value  of  the  thread  angle  a,  which 
is  15  degrees  30  minutes,  we  find  that  the  flutes  are  not  at 
right  angles  to  the  hob  threads  by  1  degree  12  minutes.  It 
will  be  noticed  that  no  alteration  of  the  lead  is  required 
when  the  thread  angle  a  is  either  45  or  60  degrees.  The 
same  is  true  when  the  thread  angle  is  30  degrees  if  the  num- 
ber of  teeth  F  may  be  divided  by  3  without  leaving  a 
remainder. 


The  possibilities  of  cost  reduction  of  manufactured  products 
are  not  fully  grasped  by  many  manufacturers  who  have  been 
in  the  business  for  years.  Where  a  single  standardized  ma- 
chine is  made  in  large  numbers,  special  machinery  and 
methods  can  be  introduced  with  telling  effect.  The  claim  is 
made  that  the  Ford  motor  car  costs  the  company  w-hen  ready 
to  turn  over  to  the  agents  less  than  $200.  Compare  this  with 
the  alleged  costs  of  the  higher  priced  cars  selling  for  $2000 
to  $3000.  There  must  be  either  great  inefficiency  of  produc- 
tion or  great  profit  in  the  business.  As  a  matter  of  fact,  the 
average  maker's  methods  are  inefficient  but  his  profit  is 
large. 
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SUB-PRESS  DIES  FOR  ARMATURE   MANUFACTURE 


SECTIONAL  DISS  FOR  FIBLD  AND  POLE  PUNUHINGH.  AND  FOR  ARMATURE  DISKS 

l!Y    FKl'JD    K.    HUDSON" 


IN  tlic  January,  1914,  number  of  Machineky,  Douglas  T. 
Ilaniilton  described  the  making  and  use  ot  one-piece 
arniature-dislc  dies  that  are  used  in  the  factory  of  tlic 
Hobbins  &  Myers  Co.,  Springfield,  Ohio.  It  is  the  purpose  of 
the  present  article  to  describe  the  methods  for  making  two  in- 
teresting sectional  sub-press  dies  that  are  used  in  the  manufac- 
ture of  armature  disks  and  field  and  pole  punchings.  Fig.  1 
shows  the  punchings  and  also  the  0.025  inch  sheet  steel  from 
which  they  are  made.  Pig.  3  shows  the  assembled  punch  and 
die  used  for  making  the  field  and  pole  punchings,  and  Fig.  6 
shows  the  assembled  punch  and  die  for  blanking  and  notch- 
ing the  armature  disks.  The  other  illustrations  show  parts 
of  these  punches  and  dies  from  which  the  construction  will 


Field,    Pole   and   Bisk   Punchings   and   the   Stock   from 
which  they  are  made 

be  readily  understood.  The  parts  A.  B,  C  and  D  are  pro- 
duced at  one  stroke  of  the  press.  The  parts  E  and  F  are 
scrap;  and  the  disk  G  is  stamped  from  the  piece  D  in  a  sub- 
sequent operation. 

The  assembled  punch  and  die  for  making  the  parts  A,  B,  G 
and  D  is  illustrated  in  Fig.  2,  and  Fig.  3  shows  this  punch 
and  die  taken  apart  in  order  that  a  better  iflea  of  the  con- 
struction may  be  obtained.  In  Fig.  4  the  lower  half  of  the 
die  is  shown  with  the  strippers  removed.  This  illustration 
also  shows  the  templets  for  the  field  and  pole  punches  and 
the  templet  drill  jig  used  for  drilling  the  pole  punches.  The 
punch  for  making  the  field  (shown  at  A  in  Fig.  1)  Is  made 
of  six  sections,  comprising  one  each  of  parts  shown  at  J  and 
K  in  Fig.  4  and  two  each  of  parts  L  and  M.  These  sections 
have  fianges  on  the  outside,  fastened  to  a  tool  steel  ring  % 
inch  thick,  fillister-head  screws  and  dowel  pins  being  used  for 
this  purpose.  The  ring  and  flanges  are  ground  to  fit  into  a 
recess  in  die-holder  JN'.  The  pole  punches  0  and  P  are  made  % 
inch  higher  than  the  cutting  edge  of  the  field  punch  and  have 
a  flange  on  the  inside.  They  are  screwed  and  doweled  onto  a 
tool  steel  plate  Q,  %  inch  in  thickness,  this  plate  being 
a  sliding  fit  in  the  ring  on  which  the  sections  of  the  field 
punch  are  mounted.  Both  the  ring  and  plate  are  doweled 
to  the  die-holder  N  and  held  in  position  by  fillister-head 
screws  which  extend  through  from  the  back  of  the  die-holder. 

To   facilitate  grinding  the   die   when   it   becomes   dull,    the 


Fig.   3.     Field  and  Pole  Die  taken  apart 

screws  holding  the  field  punch  plate  are  loosened  and  the 
field  punch  raised  to  the  level  of  the  pole  punches,  four  ad- 
justing screws  being  provided  for  this  purpose.  The  dies  for 
the  round  holes  in  the  field  and  poles  are  bushed  in  the 
punch  sections.  This  makes  replacement  an  easy  matter  and 
the  scrap  from  the  holes  is  allowed  to  pass  down  through  the 
die-holder.  The  spring  plate  strippers  are  shown  at  R  and  S 
in  Fig.  4.  They  are  held  in  position  by  flat-headed  screws 
which  have  nuts  in  counterbored  holes  in  the  back  of  the 
die-holder.  Dowel  pins  are  put  into  the  holes  to  keep  the  nuts 
from  turning,  the  method  being  clearly  shown  in  Fig.  7. 
Short  springs  and  nuts  shown  in  Fig.  4  are  used  to  prevent 
the  screws  from  loosening  up  when  the  die  is  in  operation. 
Fig.  5  shows  the  upper  half  of  the  die  used  for  producing 
the  field  and  pole  punchings.  In  this  illustration  the  out- 
side die  ring,  the  solid  stripper,  the  knockouts,  and  the 
templets  for  the  sections  of  the  punch  are  clearly  shown. 
The  punch  is  composed  of  one  each  of  sections  T,  U,  V  and 
W  and  two  of  section  X.  These  sections  are  doweled  onto  a 
tool  steel  plate  Y,  the  plate  and  %  inch  at  the  bottom  of  the 
sections  being  ground  on  the  outside  to  fit  a  circular  recess 


Fig,    2.     Assembled   Punch   and  Die   for  the   Field  and   Pole  Punchings 


Fig.    4.     Lower   Half   of   Die   with   Strippers   removed;    also   Templets 
for  the  Punch  Sections 

in  the  holder  Z,  to  which  the  plate  is  held  by  dowel  pins  and 
fillister-head  screws.  The  solid  stripper  a  is  made  of  tool 
steel  with  two  hardened  dovetailed  sections  inserted.  These 
sections  sever  the  pole  punchings  from  the  field  at  the  points 
marked  /  in  Fig.  1.  The  springs  shown  in  the  die-holder  Z, 
Fig.  5,  take  the  thrust  of  the  cut,  and  as  the  pole  punches 
are  %  inch  higher  than  the  field  punches — as  previously 
explained — the  pole  punchings  are  blanked  before  the  field 
punchings.  The  stripper  serves  as  a  support  for  the  punches 
which  pierce  the  small  holes  in  the  field,  constitutes  the 
cutting  edge  for  the  pole  dies  and  also  acts  as  an  ejector 
for  the  field  punching  shown  at  A  in  Fig.  1.  The  die  ring  b 
is  recessed  into  the  holder  Z;  and  the  flange  on  the  bottom 
of  the  stripper  a,  which  fits  into  a  recess  in  the  blanking 
ring  b,  keeps  the  cutting  edge  flush  with  the  rest  of  the  die. 
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As  (I  is  Krouiid  to  a  close  .sliding  fit  with  the  inside  of  the 
die  ring  and  the  outside  of  the  sectional  pieces  on  the  plate 
1',  perfect  alignment  is  always  maintained.  The  knock-outs 
f,  for  ejecting  the  pole  punchings  B  and  C  In  Fig.  1,  are 
fastened  to  the  bar  d,  which  is  worked  automatically  by  the 
punch  press. 

All  cutting  niemljcrs  of  this  die  are  hardened  and  accu- 
rately ground  so  that  there  is  absolutely  no  variation  in  the 
size  of  the  blanks.  A  tolerance  of  0.002  inch  is  allowed,  but 
the  dies  are  made  to  maintain  the  maximum  size.  The 
punches  are  made  0.001!  inch  smaller  than  the  die,  thus  afford- 
ing a  cutting  clearance  of  0.0015  inch.  A  run  of  from  35,000 
to  40,000  blanks  is  obtained  between  grindings,  the  number 
of  pieces  produced  varying  according  to  the  grade  of  steel 
from  which  the  work  is  being  produced.  Counting  the  three 
separate  punchings  produced  at  each  stroke,  this  would  mean 
a  total  production  of  from  105,000  to  120,000  finished  blanks. 
The  height  of  the  punch  and  die  above  the  holders  is  1% 
Inch.  This  affords  1%  inch  of  wearing  surface,  which  corre- 
sponds to  a  total  production  of  from  4,007,500  to  4,580,000 
blanks,  after  which  the  strippers  and  flanges  can  be  reduced 


Fig.    6.     Upper  Half  of  Die,   Solid   Stripper,    Outside  Dl 
and  Templets  for  Sections 


Ring, 


in  thickness  to  give  at  least  Va  inch  more  of  wearing  surface. 
Fig.  6  shows  the  assembled  die  which  is  used  for  blank- 
ing and  notching  the  armature  cMsks,  and  also  one  of  the 
finished  disks  and  the  scrap  left  in  making  it.  It  will  be 
seen  that  the  disks  are  produced  from  the  scrap  formed  by 
the  die  used  for  making  the  field  and  pole  punchings,  this 
scrap  being  shown  at  D  in  Fig.  1.  The  blank  for  the  arma- 
ture disk  is  located  on  the  die  by  means  of  a  nest  of  spring 
pins  which  are  shown  at  e  in  Fig.  6.  The  spring  stripper 
plate  is  recessed  to  allow  the  operator  to  handle  the  blanks 
quickly  with  a  pair  of  pliers.  Fig.  8  shows  the  die  taken 
apart,  the  lower  half  being  shown  at  the  right-hand  side  of 
the  illustration.  This  part  of  the  die  is  made  up  of  sections 
■having  a  flange  on  the  bottom,  the  design  of  one  section 
heing  shown  in  detail  in  Fig.  9.  These  sections  are  accu- 
rately fitted  together  and  built  around  a  tool  steel  plug  which 
is  bushed  to  receive  the  center  hole  and  keyway  die.  The 
assembled  sections  are  fitted  into  a  recess  in  a  tool  steel 
plate  and  securely   fastened   by   means   of  screws   and   dowel 


pins.  The  plate  itself 
is  held  in  a  recess  in 
the  die-holder  /,  and 
the  scrap  from  the 
center  hole  goes  down 
through  the  die. 

The  part  marked  i/ 
is  a  spring  stripper 
plate;  the  strippers 
for  the  slots  are  made 
separate  and  they  are 
a  close  sliding  fit  in 
the  slots,  thus  helping 


Fig.    7. 


Back  of  Lower   Half   of   Die   showing 
Method   of   securing  Strippers 


to  support  the  die  sections.  Studs  threaded  on  one  end  are 
screwed  into  the  bottom  of  the  strippers  and  the  opposite  ends 
of  these  studs  pass  through  the  die-holder  and  are  secured  in 
the  ring  shown  at  h  in  Fig.  7.  This  ring  is  fastened  to  the 
stripper  plate  [/  (Fig.  8)  by  means  of  four  flat-headed  screws 
and  the  springs  under  the  plate  [/  operate  all  of  the  strippers. 
One  of  the  punches  for  the  upper  part  of  the  die,  shown  at  the 
left-hand  side  in  Fig.  8,  is  illustrated  in  detail  in  Fig.  10.  These 
punches  have  a  flange  on  the  bottom  and  are  accurately 
fitted  together  at  the  correct  angle  to  obtain  accurate  spac- 
ing and  alignment  with  the  lower  die  sections.  The  punches 
are  assembled  on  a  tool  steel  plate  and  ground  on  the  out- 
side to  a  snug  fit  in  a  tool  steel  ring  which  constitutes  the 
cutting  edge  for  the  outside  diameter  of  the  blank.  The 
knock-out  i  in  Fig.  8  is  14  inch  thick;  It  is  made  a  sliding 
fit  on  the  slot  punches  and  is  connected  by  three  studs  to  a 
plate  in  the  head  block.  This  knock-out  is  worked  auto- 
matically by  the  press.  The  punch  for  making  the  keyway 
is  dovetailed  into  the  center  hole  punch  ;',  the  shank  of  which 
is  made  a  driving  fit  in  the  holder  k.  The  sections  of  these 
dies  are  milled  to  size  so  that  no  filing  or  fitting  is  necessary 
after  the  parts  have  left  the  milling  machine.  The  final 
finish  is  obtained  by  grinding  between  the  joints  and  this 
grinding  is  only  necessary  when  the  steel  has  expanded  in 
the    hardening    process,    the    expansion    never    amounting    to 


mm  "         ^"^H 

Fig.    8.     Upper  and   Lower  Halves   of   Die   shown   in   Fig.    6 

more  than  from  0.001  to  0.002  inch.  The  outside  cutting 
edge  of  the  die  sections  is  ground  to  the  correct  diameter 
to  give  a  clearance  of  0.0015  inch  between  them  and  the 
ring  I  in  Fig.  8.  The  center  die  and  punch  and  the  ring  / 
are  ground  all  over,  the  punches  being  0.0015  inch  smaller 
than  the  dies.  The  center  die  ;  has  a  tapered  hole  through 
it  which  allows  the  scrap  to  drop  down. 


Fig.    6. 


Assembled  Punch  and  Die  for  blanking  and  notching 
Armature  Disks 


Figs.   9  and   10.      Design  of  Sections  for  the  Punch  and  Die 
shown  in  Fig.    S 

The  average  number  of  pieces  produced  in  this  die  be- 
tw^een  grindings  is  35,000  and  at  least  l^^  inch  of  the  die 
can  be  used  up.  This  corresponds  to  a  total  production  of 
4,375,000    blanks.      This    number    of    blanks    produced    from 
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sectional  dies  Is  not  un\isiiiil  and  w(!  liavo  hoiiio  dies  that 
have  stood  up  under  this  rate  of  prodiu-tlon  without  requir- 
ing any  repairs  during  a  period  of  three  or  four  years.  The 
stoek  used  Is  ("ruciblo  Steel  Co.'s  1.25  per  cent  carbon  steel 
which  Is  hardened  so  that  it  cannot  be  scratched  with  a  flic. 
Tlie  first  cost  of  the  sectional  dies  Is  considered  by  many  to 
be  higher  than  that  of  solid  dies,  but  In  the  opinion  of  tlie 
writer,  considering  the  life  of  the  dies,  they  are  cheaper  In 
the  end,  providing  the  number  of  parts  to  be  produced  Is 
large  enough  to  warrant  the  Increase  in  first  cost. 

INDEXING  JIG   FOR  COUNTERSINKING 
DIFFERENTIAL  SPIDER   ARMS 

The  ordinary  way  of  nialviiig  a  differential  spider  is  to 
center  the  ends  of  the  arms,  rough-turn  the  forgings,  harden 
the  spider  and  grind  the  arms  to  the  finished  size.  The 
Brown-Llpe-Chapln  Co.  of  Syracuse,  N.  Y.,  has  a  better  way, 
however,  of  finishing  the  spider.  The  forging  Is  chucked  and 
rough-turned.  Including  the  arms  and  then,  without  center- 
ing the  ends  of  the  arms,  the  piece  is  casehardened  as  it  is. 
A  row  of  hardened  spiders  is  then  strung  on  an  arbor  and 
sufficient  metal  is  ground  from  the  ends  of  the  arms  to  re- 
move the  hardened  case.  This  leaves  the  soft  cores  exposed 
for  center  drilling.  By  drilling  after  hardening  a  better 
working  center  is  obtained,  and  one  that  is  not  full  of  scale; 
moreover  the  centers  are  not  influenced  by  any  distortion 
that  might  occur  in  hardening. 

The  jig  upon  which  the  center  drilling  is  done  is  of  more 
than  ordinary  interest.  As  shown  in  the  illustration,  it  con- 
sists of  the  angle-iron  base  A.  upon  which  is  swiveled  the  jig 
section  B.  The  spider,  which  is  indicated  at  C,  is  slipped 
over  the  swiveling  stud  U.  In  order  to  locate  the  spider  cen- 
trally in  the  jig,  that  is,  so  that  the  arms  will  come  in  average 
alignment  with  the  four  bushings,  the  centering  dog  E  is  em- 


Indexing    Jig    for    countersinking   Differential    St>ideT   Arms 

ployed.  By  means  of  a  spring  F.  whose  end  is  attached  to  the 
bent  end  of  the  dog,  the  two  aligning  fingers  are  brought  to 
bear  simultaneously  against  opposite  arms  of  the  spider. 
Thus  the  spider  is  located  evenly  in  the  jig.  After  this  it  is 
a  simple  matter  to  drill  and  countersink  the  spider  arms  one 
after  another,  indexing  the  jig  by  hand  for  each  arm. 

An  idea  of  the  facility  with  which  this  jig  is  operated  can 
be  gathered  from  the  fact  that  five  hundred  of  these  spiders 


ari'  drilled  and  countersunk  in  a  day  of  nine  hours,  making 
a  total  of  two  thousand  holes  per  day.  The  most  Important 
liart,  however.  Is  the  fact  that  the  method  Insures  that  the 
centering  Is  done  with  reference  to  the  hnrdeneA  spider 
arms,  thus  Insuring  that  the  amount  of  metal  removed  in 
grinding  will  be  practically  equal  at  all  points. 

C.  L.  L. 

*     *     * 

A   MULTIPLE   TURNING  JOB   ON    AN 
ENGINE    LATHE 

(iiven  an  old  engine  lathe,  almost  ready  for  the  scrap  heap 
as  far  as  general  work  is  concerned,  and  a  very  accurate  turn- 
ing job,   one   would   hardly   expect   to   see   the   two   combined 

harmoniously.      Yet    this   combination    was   effectively   accom- 


Multiple-turning   on    an   Engine    Lathe 

plished  at  the  Ritter  Dental  Mfg.  Co.'s  factory  in  Rochester, 
N.  Y. 

The  turning  job  was  the  machining  of  a  cylinder  for  the 
base  of  a  dental  chair,  an  operation  that  consumed  a  great 
deal  of  time  when  done  by  ordinary  turning  methods,  and 
it  was  desired  to  make  a  special  turning  fixture  for  the  work. 
The  illustration  accompanying  this  article  shows  how  the 
cylinder  casting  was  held  on  the  expansion  arbor  A,  which  in 
turn  was  held  on  the  centers  of  the  lathe.  The  only  change 
required  in  the  lathe  was  to  make  sure  that  the  spindle 
had  no  shake  and  that  it  would  turn  straight,  and  also  to 
put  on  the  special  carriage  attachments  shown.  A  facing 
tool  B  is  held  in  the  toolpost  of  the  lathe  and  used  for  fac- 
ing the  ends  of  the  base.  The  face  that  tool  B  machines  is 
indicated  at  C.  The  most  particular  part  of  the  work,  that 
of  facing  off  sections  D  and  E,  is  well  handled  by  special  tool- 
ing on  a  separate  carriage  with  which  the  lathe  is  fitted.  As 
each  of  these  sections  is  only  approximately  Yz  inch  wide,  by 
using  the  two  special  roughing  tools  F  and  G  mounted  in 
fixed  positions,  only  a  very  short  travel  of  the  carriage  is 
required. 

After  these  two  surfaces  were  roughed  they  were  semi- 
finished by  the  two  tools  H  and  I.  These  tools  are  on  a 
separate  swinging  latch  that  the  operator  swings  up  to  a  stop 
and  allows  to  make  the  cut.  This  leaves  the  two  surfaces  in 
a  semi-finished  condition  and  the  final  light  chip  is  taken  by 
tools  J  and  K  on  &  similar  latch  block  at  the  top,  mounted  at 
the  reverse  side  of  the  carriage.  The  latch  mechanism  that 
holds  the  tool-block  down  while  making  the  cut  may  be  seen 
at  the  side  of  the  upper  left  block.  While  these  cuts  are  tak- 
ing place,  the  operator  uses  the  special  auxiliary  slide  L  on 
the  carriage,  on  whicli  are  mounted  tools  M  and  N.  Tool  M 
is  a  boring  tool  for  facing  out  a  small  section  within  the  cast- 
ing, and  tool  2V  is  a  chamfering  tool  that  serves  to  face  and 
round  the  corner  of  this  end  of  the  casting. 

The  limit  on  this  job  is  0.002  inch  on  all  measurements. 
The  production  is  eighty-five  cylinder  bases  in  eight  and  one- 
half  hours.  Owing  to  the  complication  of  the  tool  set-up,  the 
lathe  is  kept  set  ready  for  this  job  at  all  times.  Instead  of 
being  sent  to  the  scrap  heap  it  has  been  made  an  effective 
machine  for  this  job.  C.  L.  L. 
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BULLDOZER  DIES   FOR   FORMING 
STEEL   STIRRUPS 

BY    P.  P.    KBNAUX- 

In  certain  of  its  products,  the  General  Electric  Co.  uses 
steel  stirrups  of  the  form  shown  in  Fig.  1.  These  stirrups 
are  made  of  high  carbon  steel  of  approximately  %  by  % 
inch  in  cross-section.  As  the  quantity  of  these  parts  that 
are  required  is  rather  large  and  as  no  forging  machine  was 
available,  it  was  decided  to  makes  dies  in  which  those  stirrups 
could  be  produced  on  a  standard  bulldozer.  As  the  dimen- 
sions are  required  to  be  within  1/64  inch  of  uniform,  it  was 
necessary  to  make  dies  that  would  produce  work  within  these 
limits  without  requiring  any  subsequent  forging  which 
would  leave  hammer  marks. 


/f"^  n 

LJtl 

Fit'.  1. 

Fi^'.  2. 

Mar 

a 

Fig.   1.     The  Finished 
Stirrup 


Fie.    2. 


Blank   after   the    First    Operatii 
has  been  performed 


The  sequence  of  operations  involved  in  making  these  stir- 
rups is  as  follows:  A  bar  of  steel  is  sheared  into  blanks  of 
the  required  size,  which  are  first  bent  to  the  form  shown  in 
detail  in  Fig.  2,  this  form  being  a  development  of  the  finished 
stirrup.  Suitable  allowance  is  made  for  the  spring  of  the 
steel  in  order  to  obtain  the  required  dimensions.  The  blanks 
are  bent  to  the  form  shown  in  Fig.  2  between  the  dies  A  and 
B,  which  are  shown  in  the  operating  position,  and  also  in 
cross-section  in  order  to  illustrate  the  construction  more 
clearly.  The  die  A  is  fastened  to  the  stationary  base  C,  which 
is,  in  turn,  bolted  to  the  ways  of  the  bulldozer  and  backed  up 
by  adjusting  screws  D.  It  will  be  seen  that  the  plates  A  and 
B  overlap  in  order  to  prevent  distortion  of  the  work  while 
it  is  being  bent  into  shape.  The  die  B  is  bolted  to  a  support- 
ing plate  E  which  is  carried  by  a  second  plate  F  bolted  to  the 
ram  of  the  bulldozer.  The  gage  G  provides  for  locating  the 
blanks  in  the  proper  position. 

The  next  step  is  to  complete  bending  the  work  to  bring  it 
to  the  form  shown  in  Fig.  1.    When  the  ram  recedes  after  per- 

•  Address:     143  lieUevuo   Itoad,  Lynn,  Mass. 


forming  the  preliminary  operation  between  the  dies  A  and  B, 
the  work  is  taken  out  and  laid  edgewise  on  the  shelves  II 
and  J  of  die  K.  The  gage  X  provides  for  locating  the  work 
in  the  required  position.  When  the  ram  conies  forward,  it 
pushes  the  wedge  L  against  the  slide  M  which  travels  on 
ways  provided  in  the  block  X.  During  the  first  part  of  the 
operation  performed  in  this  die,  the  block  A'  is  held  stationary 
by  a  locking-pin;  but  after  the  slide  M  has  completed  its 
travel,  the  locking-pin  is  released  and  the  block  A'  moves 
forward.  A  more  complete  explanation  of  this  part  of  the 
work  will  be  given  in  a  subsequent  paragraph.  The  slide  M 
carries  a  form  P,  and  as  the  slide  moves  to  the  right  this 
form  comes  into  contact  with  the  work  and  forces  it  into  the 
die  K,  thus  bending  the  piece  to  a  U-shape. 

When  the  operation  has  proceeded  to  this  point,  the  wedge 
Q  located  on  the  under  side  of  the  base  C  pulls  out  the  lock- 
ing-pin H,  thus  leaving  the  block  N  free  to  move.  As  the  ram 
continues  its  forward  movement,  the  die  S,  which  is  fastened 
to  the  ram,  comes  into  contact  with  one  arm  of  the  U-shaped 
piece  on  the  form  P  and  bends  it  around  the  form.  At  the 
same  time  the  ram  continues  to  move  forward  and  pushes 
the  slide  M  and  the  block  A'  with  it.  In  so  doing,  the  other 
arm  of  the  U-shaped  work  is  pushed  into  the  stationary  die 
T,  which  bends  it  around  the  form  P.  At  the  end  of  the 
forward  movement  of  the  ram,  both  the  dies  S  and  T  come 
in  contact  with  the  wedge-shaped  end  of  the  slide  M,  which 
forces  the  dies  against  the  form  P,  thus  setting  the  work 
onto  the  form.  The  dies  S  and  T  are  pivoted  at  the  points  V 
and  W,  respectively,  to  enable  the  dies  to  be  moved  by  the 
tapered  surfaces  on  the  slide  M.  While  this  forming  opera- 
tion is  being  performed,  the  work  is  pushed  against  a  stami)- 
ing  device  Y  set  in  the  die  K,  which  produces  the  necessary 
marking  on  the  part.  When  the  ram  returns,  the  die  is  re- 
leased and  the  slide  M  is  pushed  back  by  the  springs  in  the 
block  N;  then  the  link  A,  draws  the  block  N  back,  the  pin 
JS,  being  provided  in  the  block  for  this  purpose. 

The  form  P  is  now  taken  out  of  the  slide  with  the  work 
in  place  around  it.  The  third  operation  consists  of  setting  the 
work  in  the  dies  Ci  and  Z),.  The  purpose  of  this  operation  Is 
to  overcome  the  elastic  limit  of  the  material  so  that  the  piece 
will  be  set  to  exactly  the  required  form.  After  this  final 
operation  has  been  completed,  the  form  is  pushed  out  of  the 
work  by  means  of  the  ejecting-pin  E^,  leaving  it  in  the  shape 
shown  in  Fig.  1. 


T  J  ,,^^  / 


SECTION  <i-h 


Fig.    3.     An   Interesting   Set   of   Bulldozer   Dies   for    forming    Stirrups    of    the    Form    shown    in    Fig.    1 
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TUB)  DEHIUN  OF  WBOUOHT  IRON  AND  8TEEL  PIPE  BEND8 
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Fig. 


A    90-degree    Bend    and    the    Straight 
Pipe  required  to  make  it 


N  ii  pri'vlouH 
n  u  Ml  l)c  r  ()  r 
.M  \  (  II  I  N  i:it  V 
ruks,  lablos  iuid 
foriiuiliis  were 
given  for  estl- 
ni  a  t  i  II  g  the 
amount  of  ex- 
pansion cared 
for  by  expan- 
sion bends  of 
different  types. 
In  tliis  install- 
ment, rules  and 
formulas  will 
be  given  for 
the  design  of 
wrought  iron 
and  steel  pipe 
bends  in  gen- 
eral. When  used 
to  convey  steam 
at  high  pressure,  wrought  iron  and  steel  pipe  bends  4 
inches  and  over  in  size  are  usually  made  up  with  "rolled" 
or  Van  Stone  joints,  or  in  some  cases  the  flanges  are 
welded  direct  to  the  pipe.  In  making  rolled  or  Van  Stone 
joints,  the  end  of  the  pipe  is  heated  in  a  furnace  and  then 
rolled  over  the  face  of  the  flange  and  finished  off  to  a  true 
bearing  surface  in  a  pipe  lathe.  When  pipe  bends  are  ordered 
with  rolled.  Van  Stone,  or  welded  flanges,  it  is  always  advis- 
able to  attach  the  flanges  to  the  pipe  and  roll  or  finish  the 
flange  faces  true  in  a  pipe  lathe  before  bending  the  pipe 
to  the  required  form.  Therefore  it  becomes  necessary,  in 
cases  of  this  kind,  to  determine  the  length  of  straight  pipe 
that  will  be  required  to  make  the  bend  to  the  given  dimen- 
sions. After  the  length  of  the  straight  and  curved  portions 
of  the  bend  have  been  determined  by  the  designer,  the  gen- 
eral dimensions  are  noted  on  sketch  sheets  and  sent  to  the 
pipe  shop.  A  piece  of  pipe  is  cut  to  the  proper  length  and 
the  flanges  attached  and  flnished  to  a  true  bearing  surface, 
after  which  the  pipe  is  sent  to  the  bender,  who  lays  off  on 
it  the  length  of  straight  and  curved  portions  of  the  bend 
(see  Fig.  68)  and  places  the  pipe  in  the  furnace  to  be  heated 
to  the  proper  bending  temperature.  The  pipe  is  then  removed 
from  the  furnace  and  placed  on  a  bending  table,  where  it  is 
curved  to  the  required  dimensions. 

In  case  the  designer  makes  an  error  in  calculating  the 
length  of  straight  pipe  required  for  the  flnished  bend,  it  will 
be  readily  understood  that  when  the  bend  is  made  up  and 
curved  to  shape  it  will  be  either  too  long  or  too  short,  as  the 
case  may  be.  Furthermore,  unless  the  error  is  a  slight  one  it 
may  be  impossible  to  make  the  bend  to  the  desired   dimen- 


•  The   eighth  instaUment  of   this   series  was   published   in   the   May  number 
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Fig.  69. 

Length  of  straight  pipe  required  =  F 

+  \Sl  R  +  G.      Dimensions  M,  L,  and  R 

should  be  given  when  ordering  the  bend. 


— ^W  =  2R- 
Fig.  70. 

Length  of  straight  pipe  re- 
quired  =  2F-t-3.14  R.      Dimen- 
sions L,  W  and  R  should  be 
given  when  ordering  the  bend. 
Machinery 


Hlons  witliout  first  culling  a  new  piece  of  pipe  to  the  proper 
Iciigtli,  rolling  or  Hanging  now  joints  and  finishing  them  true 
in  a  lathi!.  lOrrors  of  this  kind  are  necessarily  expensive  and 
causes  considerable  delay  in  getting  the  piping  material  ready 
for  erection.  As  a  general  rule,  after  the  sketch  sheets  leave 
the  drafting-room,  an  error  in  Ww  length  of  straight  pipe  re- 
quired for  the  finished  bend  is  discovered  only  when  the  bend 
has  been  completed  and  is  being  checked  up  for  dimensions 
on  the  bending  table,  in  which  case  the  material  and  work- 
manship represent  a  total  loss  to  the  manufacturer  unless 
the  bond  can  be  used  on  some  other  job.  For  this  reason,  all 
calculations  pertaining  to  pipe  bends  should  be  carefully 
checked  in  the  drafting-room  before  the  detail  sheets  are  sent 
to  the  pipe  shop.  In  the  following  article,  the  writer  has 
prepared  simple  rules,  tables  and  formulas  which  will  enable 
the  reader  to  determine  all  of  the  necessary  dimensions  re- 
quired for  pipe  bends  of  the  types  illustrated  below.  These 
represent  about  all  of  the  standard  shaped  bends  ordinarily 

TABLa  XIV.     RADII  FOB  PIPE  BBND8  OF  W^ROUQHT  IRON 

AND  STEEL.  PIPE* 


Advisable 

Actual 

Minimum 

Minimum 
Radius 

Advisable 
Radius 

Minimum 
Radius  for 

Length  of 

Straight 
required  at 
Each  End 
for  Flange 
or  Fitting 

Size 

of 

Pipe 

Outside 
Diame- 
ter of 
Pipe 

Radius 

for  Bends 

of  Extra 

Heavy 

Pipe 

for  Bends 
of 

Standard 
or  Full 
Weight 

for  Bends 

of 
Standard 
or  Full 
Weight 

Bends  used 
to  Take 
Care  of 

Expansion 
and 

Tjpe 

Type 

Contraction 

Inches 

Inches 

Ft.     Ins. 

Ft.     Ins. 

Ft.    Ins. 

Ft.    Ins. 

Ft.     Ins. 

1 

1.315 

2i 

4 

5 

8 

2i 

u 

1,660 

3 

5 

6 

10 

2i 

u 

1.900 

4 

6 

8 

1       0 

3 

2 

2.375 

5 

7 

10 

1      3 

3i 

2i 

2.875 

6 

8 

1      0 

1      6 

4 

3 

3.500 

8 

10 

1      3 

1      9 

4i 

3i 

4.000 

10 

1      0 

1      6 

2      0 

5 

4 

4.500 

1       0 

1       3 

1       9 

2       3 

5* 

4i 

5.000 

1       2 

1      C 

2      0 

2      6 

6 

5 

5.563 

1       3 

1       9 

2      3 

2      9 

6i 

G 

C.625 

1       9 

2       0 

2      6 

3      3 

7 

7 

7.625 

2      0 

2       3 

2      9 

3      9 

8 

8 

8.625 

2      3 

2      9 

3      3 

4      3 

9 

9 

9.625 

2       9 

3      3 

3      9 

4      9 

10 

10 

10.75 

3      3 

3      9 

4      3 

5       6 

1       0 

11 

11.75 

3       9 

4      3 

4      9 

6      0 

1       1 

12 

12.75 

4      3 

4      9 

5       3 

6      6 

1       2 

14 

14 

5      6 

6      0 

6       0 

7      6 

1       4 

15 

15 

6      0 

6       0 

7      0 

8      6 

1       5 

16 

16 

6      6 

7      0 

7      6 

9      0 

1       6 

18 

18 

7      3 

7       9 

8      3 

1      6 

20 

20 

8      3 

9      0 

9      6 

1      6 

22 

22 

9       3 

1      6 

24 

24 

10      0 

1      6 
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Figs.    69   and   70.      A   90-degree   or   Square   Bend   and   a   U-bend 


*  Note.  — Pipe  14  inches  and  larger  is  known  as  O.  D.  pipe,  meaning  outside 
diameter  pipe. 

used  in  steam  power  plant  work;  therefore,  the  designer 
should  be  able  to  choose  the  type  best  suited  to  his  purpose 
and  figure  the  important  dimensions  accordingly.  As  a 
further  guide  in  choosing  the  proper  bend  to  use  for  a  given 
service,  the  reader  is  referred  to  the  second,  third,  sixth  and 
eighth  installments  of  this  series,  which  appeared  in  earlier 
numbers  of  Machinery. 

Fig.  68  is  a  typical  example  of  the  method  employed  in  lay- 
ing off  or  marking  straight  pipe  in  the  shop  when  used  for 
bending  purposes.  The  dotted  lines  A  show  the  straight  pipe 
flanged  and  marked,  ready  for  the  bender;  and  the  full  lines 
show  the  completed  bend,  true  to  dimensions.  Take,  for 
example,  a  6-inch  90-degree  bend  of  the  form  shown  in  Figs. 
68  and  69,  to  be  made  to  minimum  dimensions  L  and  M, 
using  extra  strong  or  extra  heavy  pipe  for  the  bend.  By  re- 
ferring to  Table  XIV,  we  find  the  minimum  radius  R  for  a 
6-inch  bend  of  extra  strong  pipe  is  1  foot  9  inches  or  21  inches; 
and  the  minimum  length  of  the  straight  sections  F  and  G  to 
be  employed  at  each  end  of  the  bend  is  7  inches,  making 
minimum  dimensions  L  and  M  in  Fig.  68,  1  foot  9  inches  + 
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7  inches  =  2  feet  4  inches  from  center  to  face.  In  Fig.  Git,  we 
find  tne  length  of  the  90-degree  circular  arc  -^  1.57  X  radius 
K  =  1.57  X  21  =  32.97  or  say  33  inches.  Therefore,  the  total 
length  of  straight  pipe  required  for  the  finished  bend  =  33  + 
7  -j-  (;  =  40  +  O  inches  or  3  feet  4  inches  +  G  from  face  to 
face  of  the  flanges.  The  length  of  the  curved  portion  of  bend 
(33  inches)  is  marked  off,  as  indicated  by  the  dotted  lines 
in  Fig.  68,  and  that  portion  of  the  pipe  is  heated  in  the  fur- 
nace ready  for  bending.     If  no  error  has  been  made  in  cal- 


Flg.  71. 
Length  of  straight  pipe  re- 
quircxl=F  +  3.11  R  +  G.     Dimen- 
sions L,  W,  H  and  R  should  be 
eiven  when  ordering  the  bend. 


Fig.  72. 
Length  of  straight  pipe  required  =  F 
^  1.57  R if B  +  3.1-4  R  +  G.      Dimensions 
L,  M,  H,  R  and  Ri  should  be  given  when 
ordering  the  bend. 
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Figs.    71   and   72. 


A   Goos 
Squari 


neck  V-he 
and   U-be 


id   and   a   Combination 


culating  and  laying  off  the  dimensions  on  the  straight  pipe, 
the  bend  will  be  true  to  dimensions  when  curved  to  shape  as 
indicated  by  the  full  lines. 

In  order  to  prevent  strains  on  the  welded  joint  of  the  pipe 
when  bending  it  to  shape,  the  weld  should  be  placed  either 
up  or  down,  i.e.,  over  the  neutral  axis  of  the  pipe  where  it  is 
neither  in  tension  nor  compression.  The  tension  side  of  the 
bend  is  indicated  by  B  and  the  compression  side  by  E,  Fig.  68, 
which  also  shows  the  proper  position  for  the  weld  in  bending. 
If  the  welded  joint  is  placed  either  on  the  tension  or  com- 
pression side  of  the  bend,  the  seam  is  very  likely  to  spread 
or  open  up,  due  to  the  severe  bending  strains  at  these  points. 
If  the  radius  R  is  made  less  than  the  values  indicated  in  the 
third  and  fourth  columns  of  Table  XIV,  the  pipe  is  likely  to 
buckle  on  the  compression  side  of  the  bend,  as  shown  at  E ; 
and  it  will  assume  an  oval  shape  in  cross-section  at  these 
points,  thus  decreasing  the  effective  area  and  destroying  the 
general  appearance  of  the  bend.  Pipe  bends  curved  to  a  very 
large  radius  are  also  likely  to  buckle  on  the  compression  side 
of  the  bend,  due  to  the  bender  having  to  take  short  heats, 
i.e.,  heat  the  pipe  two  or  more  times  in  order  to  complete  the 
curve.  Lap  welded  wrought  iron  or  steel  pipe  is  to  be  pre- 
ferred to  butt  welded  pipe  for  bending  purposes,  as  the  weld 
is  more  secure  and  less  likely  to  spread  or  open  up  when 
bending. 

Pipe  Bends  with  Screwed  Joints 

Although  pipe  bends  having  threaded  ends  and  screwed 
flanges  may  be  cut,  threaded,  and  flanged  after  bending,  it  is 
rather  difficult  to  perform  this  work  satisfactorily  by  ma- 
chine, especially  if  the  pipe  is  of  large  diameter.  In  all  cases, 
it  is  advisable  to  flange  the  pipe  and  finish  the  flanges  true 
in  a  lathe  before  bending  to  the  desired  shape.     Pipe  bends 


having  threaded  ends  and  screwed  flanges  are  frequently 
made  up  as  "fillers"  or  closing  pieces;  these  bends  are  made 
with  long  ends,  which  are  cut  off  by  the  steam  fitter  to  suit 
the  closing  dimensions  of  the  line.  In  a  case  of  this  kind 
it  is,  of  course,  necessary  to  cut,  thread  and  flange  the  pipe 
in  the  field  after  the  bend  is  made.  In  all  cases  where  bends 
can  be  made  to  correct  dimensions  in  the  shop,  however, 
much  time  and  expense  can  be  saved  by  cutting,  threading 
and  flanging  the  pipe  before  it  is  curved  to  shape  on  the 
bending  table. 

Minimum  Standard  and  Maximum  Radii  for  Pipe  Bends 

Steel  or  wrought  iron  pipe  bends  made  up  of  "standard" 
or  "full  weight"  pipe  (i.e.,  standard  weight  pipe  not  under  5 
per  cent  of  card  weight,  as  listed  in  the  manufacturers'  cata- 
logues) should  not  be  bent  or  curved  to  a  radius  less  than 
that  listed  in  the  fourth  column  of  Table  XIV,  as  these  are 
considered  the  minimum  safe  radii  to  employ  for  standard 
light  weight  pipe,  when  perfect  bends  are  desired.  Although 
it  is  possible  to  bend  standard  weight  pipe  to  a  smaller  radius 
than  listed  in  this  table,  it  is  not  advisable  to  do  so,  owing 
to  the  danger  of  the  pipe  buckling  on  the  compression  side  of 
the  bend,  as  shown  in  Fig.  68.  When  bends  of  a  shorter 
radius  are  desired,  they  should  be  made  of  extra  strong  or 
extra  heavy  pipe,  having  approximately  twice  the  thickness 
of  a  standard  or  full  weight  pipe  of  the  same  outside  di- 
ameter. The  dimensions  in  the  third  column  of  the  table  are 
the  minimum  radii  to  be  employed  for  pipe  bends  of  extra 
strong  pipe.  In  the  fifth  column  of  the  table  is  given  the 
advisable  radii  to  use  for  bends  of  standard  or  full  weight 
pipe.  In  the  sixth  column  of  the  table  is  given  the  advisable 
minimum  radius  to  employ  for  bends  which  are  to  be  used 
as  expansion  bends  for  relieving  the  expansion  and  eontrac- 


Length  of  straight  pipe  required,  if  made  in  one  piece  without  flanges 
at  X  =  2F  4-  2G  -f-2  X  3.14  R.      Dimensions  F,  G  and  R  should  be  given  when 
ordering  the  bend. 
Machinery 


Fig.  73. 
Length  of  straight  pipe  required  =  F+ 3.14  R,+ 
3.14  RfG.      Dimensions  L,  M,  R  and  R,  should  be 
given  when  ordering  the  bend. 


Figs.   73  and  74.     Expansion   Bends   with   and  without  Strairht    Sections    between    the    Arcs 


Fiff.   76.     Special  S-type  of  Expansion  Bend 

tion  strains  in  a  long  line  of  piping,  as  explained  in  an  earlier 
number  of  Maciu.neky.  In  this  respect,  it  should  be  under- 
stood that  any  increase  in  the  radius  of  an  expansion  bend 
adds  considerably  to  its  flexibility  (see  the  eighth  installment 
of  this  series  published  in  the  May  number). 
The  maximum  radius  of  curva- 
ture for  a  pipe  bend  of  any  descrip- 
tion is  governed  by  the  character 
of  the  bend,  the  length  of  pipe  re- 
quired to  make  the  bend  to  the 
given  dimensions,  and  the  space 
available  for  erection,  rather  than 
by  the  design  of  the  bend.  If  the 
radius  of  the  bend  Is  too  large,  how- 
ever, the  bender  may  find  it  neces- 
sary to  take  more  than  one  heat  for 
each  circular  arc,  in  which  case 
there  is  always  more  or  less  dan- 
ger of  the  pipe  buckling  on  the 
compression  side,  as  previously 
mentioned.  The  minimum  length 
of   straight   pipe   to   be   allowed   at 


Fig.  74. 

Length  of  straight  pipe  required=F-t-3.14  Ri  + 

2B  I  3.14  R  i  G.     Dimensions   L,  M,  R  and  R,  should 

be  given  when  ordering  the  bend. 
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Length  of  straifrlit  pipe  requir«l,=  F+ 0.01745  R;3  f  B. 
Dimensions  L,  O,  R  and  angle  /3 should  be  given  when 
ordering  the  bend.    A  =R  X  tan  Mi/3.  D  =  0  X  cot  fl 
andE  =  A4D.     ThenF  =  L— E,     C  =  o -r  sin  (3  and  B 
=  C-A.     The  length  of  the  circular  arc  of  angle /S  = 

0.01 71S  r;3. 


each  end  of  a 
bend  for  the  at- 
t  a  c  li  111  e  n  t  of 
flanges,  or  to 
screw  Into  pipe 
fittings,  Is  given 
In  the  last  col- 
umn of  Table 
XIV.  If  the 
length  of  straight 
pipe  at  each  end 
of  a  bend  is  made 
less  than  given 
in  the  table,  there 
is  always  more  or 
less  danger  of 
the  pipe  flatten- 
ing or  assuming 
an  oval  shape  at 
the  end  while  it 
is  being  bent, 
especially  on 
bends  of  short 
radius,    in    which 


Fig.    76.     Angle   Bend 

case  there  is  danger  of  leakage  occurring  between  the  body 
of  the  pipe  and  the  flange.  The  dimensions  listed  in  Table 
XIV  are  a  fair  average  of  those  recommended  by  several  of 
the  large  manufacturers  making  a  specialty  of  pipe  bending, 
and  may  be  considered  safe  figures  to  work  to  in  all  cases. 

Rules  and  Formulas  for  Determining-  the  Dimensions 
of  Pipe  Bends 
The  90-degree  or  square  bend  illustrated  in  Fig.  €9  is  prob- 
ably the  most  common  type  in  use  today.  Bends  of  this  kind 
are  frequently  used  in  place  of  90-degree  elbows,  wherever  it 
is  required  to  take  branches  off  at  right  angles  to  the  main 
header.  The  U-bend  shown  in  Fig.  70  may  be  used  either  as 
a  return  bend  or  a  cross-over  bend  between  two  headers  or 


Length  of  straight  pipe  required  =F  +  2  X  0.01745  R  ^  -|-  G.        Dimensions 

L,  F,  O  and  R  should  be  given  when  ordering  the  bend.      N  =  R—MtO  and 

COS  3=.^,  from  which  the  angle/Sis  obtained.  K  =  N  X  tan  j3  and  E  =  2K. 

Then  G=L-(E-i-F).    The  length  of  each  circular  arc  of  angle  /?  =  0.01745  R/3. 
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Fig.    77.     Offset   Bend   with   no   Straight   Section  between  the   Arcs 

mains;  or  it  may  be  used  in  connection  with  two  90-degree 
bends  or  elbows  as  an  expansion  bend,  similar  to  the  arrange- 
ment shown  in  Fig.  74.  The  gooseneck  U-bend  illustrated  in 
Fig.  71  is  similar  in  all  respects  to  the  U-bend  in  Fig.  70,  ex- 
cept that  one  leg  of  the  bend  is  longer  than  the  other,  off- 
setting the  flanges  as  shown  at  H.  The  bend  shown  in  Fig. 
72  is  a  combination  of  a  U-bend  (Fig.  70)  and  a  90-degree  or 
square  bend  (Fig.  69).  The  expansion  bends  shown  in  Figs. 
73,  74  and  75,  as  the  name  implies,  are  used  for  the  purpose 
of  taking  up  or  relieving  the  expansion  and  contraction 
strains  in  a  system  of  steam  piping,  as  described.  The 
length  of  straight  pipe  required  to  make  any  of  the  bends 
illustrated  in  Figs.  69  to  75,  inclusive,  may  be  found  by  add- 
ing together  the  length  of  tlie  straight  and  curved  portions 
of  the  bend,  as  described  for  each  case.  As  these  bends  are 
either  curved  to  an  are  of  90   or  180  degrees,  or  to  a  com- 


bination of  the  two,  it  is  a  very  simple  matter  to  determine 
the  dimensions  indicated  on  the  drawings.  The  length  of 
each  circular  arc  is  readily  determined  as  follows: 

Length  of  90-degrec  circular  arc  =  1.57  li. 

Length  of  ISO-degree  circular  arc    =  3.1416  H. 

Owing  to  the  long  length  of  pipe  required  to  make  the 
finished  bends  illustrated  in  Figs.  74  and  75  in  one  piece,  it 
may  be  necessary — especially  in  the  larger  sizes — to  make 
these  bends  in  two  or  more  pieces  by  adding  the  flanges  as 
shown  dotted  at  X  and  Y.  Standard  steel  and  wrought  iron 
pipe  may  be  obtained  from  the  mills  in  random  lengths  up  to 
22  feet,  and  special  welded  pipe,  for  bending  purposes,  in 
lengths  up  to  40  feet.  Lengths  up  to  22  feet  are  usually  kept 
in  stock,  but  if  longer  lengths  are  required  they  may  have 
to  be  ordered,  in  which  case  it  may  be  necessary  to  wait  some 
time  for  delivery.  Most  of  the  larger  manufacturers  of  pip- 
ing materials  are  equipped  with  welding  outfits  and  make  a 
practice   of   welding   pipe   in   suitable   lengths    for    especially 


Length  of  straight  pipe  required  =  F  +  2  X  0.01745  R  (3  -f  B  -f  G. 
Dimensions  L,  F,  O,  R  and  angle  ^  should  be  given  when  ordering  the 
bend.    A  =  R  x  tan  Vi/S.  D=0  X  cot  ySand  E=2A+D.    Then  G  =  L  — E-F. 
0  =  O -Vsin  p  and  B  =  C— 2A.   Length  of  each  circular  arc  of  angle  p  = 
0.01745  R^. 


Fig.    78.     Offset   Bend    with    a    Short    Straight    Section 
between   the   Arcs 

long  bends.  In  many  cases,  large  bends  made  in  one  piece 
are  no  more  expensive  than  those  made  in  two  or  more 
pieces,  as  the  cost  of  rolling  the  extra  joints  and  attaching 
flanges  will  about  even  up  in  each  case.  In  order  to  facili- 
tate shipment  and  erection  of  the  piping,  however,  it  may  be 
advisable  to  design  the  large  bends  so  they  can  be  made  in 
two  pieces  if  so  desired. 

The  bends  illustrated  in  Figs.  76  to  84,  inclusive,  are  more 
diflicult  to  make  and  measure  up  than  those  illustrated  In 
Figs.  69  to  75.  The  formula  for  figuring  the  length  of  straight 
pipe  required  for  each  type  of  bend  under  consideration  is 
given  under  the  illustration.  The  length  of  the  circular  arcs 
of  angle  /3  may  be  obtained  as  indicated  for  each  particular 
case.  For  example,  assume  the  angle  /3  to  be  45  degrees  50 
minutes  or  45  50/60  degrees,  and  radius  R  4  feet  6  inches  or 
54  inches.  Then,  the  length  of  the  circular  arc  of  angle  /3  = 
0.01745  X  R   X   angle  p  =  0.01745    X   54    X    45  50/60  =  43.19 


Length  of  straight  pipe  required  =  F  +  4  x  0.01745  R/3  +  2B-hG. 
Dimensions  L,  F,  O,  R  and  angle  /3  should  be  given  when  ordering  the 
bend.     The  dimensions  B  and  D  may  be  obtained  as  explained  in  Fig, 78. 
Then  E  =  2D  and  G  =  L -  F -  E.    The  length  of  each  circular  arc  of  angle 
;3=  0.01745  Rj3. 

Machinery 


Fig,    79.     Double    Offset    or    Cross-over   Bend 


July,  1914 


MACHINERY 


943 


ht E >-j 


h- 


Length  of  straiKbt  pipe  rc<iuired  =  F  +  2  X  0.01745  R^   (    1.57  R  +  G. 
Dimensions  L,  R,  P  and  G  should  be  siven  when  ordering  the  bend. 
M=G  i  R.  0=  M— Pand  N  =  R— VaO.      Cos/3  =  NH-R,  from  which  angle /3 
may  be  obtained.       K  •=  N  X  tan  j3  and  E  =2K.      ThenF  =  L-E-R. 
Length  of  the  UO-dcgree  circular  arc  is  1.57  R  and  of  each  circular  arc 
of  angle /3  it  is  0.01745  R^ 

Macliinrru 


Fig.    80.     Single    Offset    Quarter    Bend    without    a    Straight 
Section   between   the  Arcs 

inches  ^  43  3/16  inchr.s.  If  the  angle  p  were  exactly  45  de- 
grees, the  length  of  circular  arc  of  angle  /3  would  be  0.01745 
X  54  X  45  =  42.4  ==  42  3/8  inches.  The  length  of  any  circular 
arc  can  be  found  in  a  similar  manner,  and  will  be  determined 
accurately  enough  for  all  practical  purposes  if  angle  /3  is  read 
to  degrees  and  the  nearest  minute  in  each  particular  case. 
That  is,  if  angle  /3  were  actually  45  degrees  49  minutes  43 
seconds,  it  would  be  close  enough  for  all  practical  purposes 
to   assume   43   degrees   50    minutes,    or   45  50/60    degrees,    ex- 


Length  of  straight  pipe  required  =  F-|-4xl.57R-|-4x  0.01745  R  /?  -f  2  84-  G . 
Dimensions  L,  M.  F,  G,  R  and  angle  /3  should  be  given  when  ordering  the 
bend.  A  =  H  x  tan  l-i /?.  D  =  O  x  cot/3  and  C  =  0 -rsin  y3.  ThenE=2A-| 
D,  6  =  0— 2 A  and  H  =  R— O.  Length  of  each  90-degree  circular  arc  is 
1.57  R  and  of  each  of  the  circular  arcs  of  angle  /3  it  is  0.01715  R/?. 

Miicluiuri 


Tig.    81.     Double   Offset   Type   of   Expansion   Bend 

pressed  as  a  fraction.  Having  found  the  length  of  the  curved 
portion,  or  portions,  of  the  bend,  it  is  only  necessary  to  add 
the  length  of  the  straight  portions  in  order  to  obtain  the 
length  of  straight  pipe  (from  face  to  face  of  flanges)  re- 
quired to  make  the  bend. 

Examples  Showing-  Method  of  Figurine  Dimensions 
of  Pipe  Bends 

As  an  example  showing  the  method  of  figuring  the  dimen- 
sions of  an  angle  bend,  similar  to  that  shown  in  Fig.  76,  as- 
sume the  following  conditions:  Size  of  pipe,  6  inches; 
radius  Ji,  30  inches;  distance  L.  8  feet  6  inches  =  102  inches; 
distance  0,  3  feet,  4  inches  =  40  inches;  and  angle  j3,  30  de- 
grees 40  minutes. 

Dimension  A  ^  R  X  tan  Vi  j3.    Vz  P  =  15  degrees  20  minutes 


and  the  tangent  of  i^  /3  =  0.2742.  Therefore,  dimension  A  = 
R  X  0.2742  =  30  X  0.2742  =  8.226  inches.  Dimension  D  =  0 
X  cot  /3.  Cot  30  degrees  40  minutes  =  1.6864  and  0  =  40 
inches.  Therefore  i>  =  40  X  1.6864  =  67.456  inches.  Dimen- 
sion E  =^  A  -\-  D  =  8.226  +  67.456  =  75.68  inches.  Dimension 
L  =  102   Inches.      Dimension   I'  =  L  —  E.     Therefore,  F  =  102 

—  75.68  =  26.32  inches  =  26  5/16  inches.  Dimension  C  =  0 
-^  sin  /3.  0  =  40  inches,  and  sin  30  degrees  40  minutes  =  0.51. 
Therefore    C  =  40  -^  0.51  =  78.431    inches.      Dimension    B  =  C 

—  A  =  78.431  — 8.226  =  70.205  or  70  3/16  inches.  Length  of 
circular  arc  /3  (curved  portion  of  bend)  =0.01745  Rp.  R== 
30  inches  and  /3  =  30  degrees  40  minutes  =  30  40/60  or  30  2/3 
degrees.  Therefore,  the  length  of  the  circular  arc  of  angle 
/3  =  0.01745  X  30  X  30  2/3  =  16.054  inches.  Then  the  length 
of  the  straight  pipe   (from   face  to  face  of  flanges)    required 


Length  of  straight  pipe  required  =  F -t- 2  X  0.01745  R^  -I- B-(-1.57  R -t-G. 
Dimensions  L,  P,  G.  R  and  angle  fi  should  be  given  when  ordering  the 
bend.  M  =  G -l-R,  0  =  M -P,  A  =R  X  tan  Vi/?,  D  =0  X  cot /?  and  C=0-=- 
sin  /?.  Then  E=2A-^D,  B  =  C-2A  and  F  =L-E -R.  Length  of  the 
90-degree  circular  arc  is  1.57  R  and  of  each  of  the  circular  arcs  of  angle 
/?  it  is  0.01745  R/3. 


Fig.   82.     Single   Offset  Quarter  Bend  with  Short  Straight 
Section    between    the    Arcs 

for  the  finished  bend  =  length  of  circular  arc  of  angle  P  -\-  F 
+  B  =  16.054  +  26.32  +  70.205  =  112.579  inches,  or  9  feet 
4  9/16  inches. 

Offset  Bend  with  No  Straight  Section  Between  the  Arcs 
As  an  example  showing  the  method  of  figuring  the  dimen- 
sions of  an  offset  bend  similar  to  that  show^n  in  Fig.  77,  as- 
sume the  following  conditions:  Full  weight  pipe  12  inches 
in  size  to  be  used.  Given  dimensions  are  G,  F,  O  and  R.  The 
angle  p  is  fixed  by  the  specified  offset  0  and  radius  R.  It  is 
required  to  make  the  dimension  L  as  short  as  possible,  using 


Length  of  straight  pipe  required  =  2F  4  4  x  0.01745  R/3-F  2B-I-2X  1.57  R. 
Dimensions  W,  N,  R.  F  and  angle  /3  should  be  given  when  ordering  the 
bend.    The  dimensions  O.  B  and  E  may  be  obtained  as  explained  in  Fig.82. 
H=R— 0.     The  length  of  each  90-<icfTrce  circular  arc  is  1.57  R  and  of  each 
circular  arc  of  angle  /?  it  is  0.01745  R/3. 
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niiiiinnmi  (liiiirnsioiis  for  /•',  (1,  aiitl  It.  Looking  In  Tiil)lo  XIV, 
ill  till'  loiirlli  and  last  columns,  and  oiiposlto  12-ln(di  pipe  we 
find  the  niiiilinuni  radius  li  equals  4  feet  9  inches  or  57  Inches, 
and  the  niininiuni  dimension  for  /•'  and  O  equals  1  foot  2 
Inches  or  14  inclies.  If  we  assume  the  offset  O  as  14%  inches, 
%  0  =  7  3/16  inches.  Dimension  .V  =  K  —  i/j  O  =  57  —  7  3/lC 
=  49  13/16  or  49.8125  inches.  Cos  ^  —  N  -;-  It  =  49.8125  -r-  57 
=  0.8731.  From  a  table  of  natural  trigonometric  functions, 
wo  llnd  that  the  cosine  of  0.8731  corresponds  to  an  angle  of  29 
degrees  11  minutes.  Therefore  angle  /3  —  29  degrees  11 
minutes.  Dimension  A' =  iV  X  tan  /3.  iV  =  49.8125  and  tan  29 
degrees  11  minutes  =  0.5585.  Therefore  /C  =  49.8125  X 
0.5585  =  27.82  inches.  Dimension  /?  =  2  A'  ^  2  X  27.82  = 
55.64  inches.  Therefore  minimum  dimension  L  =  F  -\-  E  +  O 
=  14  +  55.64  +  14  =  83.64  inches  =  83%  inches  or  6  feet  11% 


Length  of  straight  pipe  required=  F+  2  x  0.01745  R/?  +  B  +  2  X  1.57  R  +  G . 
Dimensions  W.  N,  R,  F  and  angle  0  should  be  given  when  ordering  the 
bend.  The  dimensions  O,  B  and  E  may  be  obtained  as  explained  in  Fig.82. 
G=E  +  F.  The  length  of  each  90-degree  circular  arc  is  1.57  R  and  of  each 
circular  arc  of  angle  i?  it  is  0.01715  R/3. 

Machinej 


Fig.    84.     Single    Offset   Type   of   U-bend 

inches.  The  length  of  each  circular  arc  of  angle  p  =  0.01745 
7^/3,  or  length  of  both  circular  arcs  (curved  portion  of  bend) 
=  2  X  0.01745  i?/3  =  0.0349  i?/3  =  0.0349  X  57  X  29  11/60  = 
58.054  or  58  1/16  inches.  Thus  the  length  of  the  straight  pipe 
(from  face  to  face  of  the  flanges)  required  for  producing  the 
finished  bend  =  58  1/16  +  14  +  14  =  86  1/16  inches  or  7  feet 
2  1/16  inches. 

Offset  Bend  with  Straig-ht  Between  Arcs 

As  an  example  showing  the  method  of  computing  the  di- 
mensions of  an  offset  bend  with  a  straight  section  between 
the  arcs,  as  shown  in  Fig.  78,  assume  the  following  con- 
ditions: In  this  case  L,  F,  0,  R  and  the  angle  (3  are  the  given 
dimensions  and  should  be  determined  by  the  designer  when 
laying  out  the  piping  system  to  scale  on  the  drawing  board. 
Assume  that  a  6-inch  pipe  is  to  be  used;  L  =  9  feet  or  108 
inches;  F  =  18  inches;  0  =  42  inches;  B  =  36  inches;  and 
angle  /3  =  45  degrees.  Dimension  A  =  72  X  tan  %  /3  =  7?  X 
tan  22  degrees  30  minutes  =  36  X  0.41421  =  14.91  inches.  Di- 
mension D  =  O  X  cot  /3  =  O  X  cot  45  degrees  =  42  X  1  =  42 
inches.  Dimension  E  =  2A  +  D  =  2X  14.91  +  42  =  71.82 
Inches.  Dimension  (?  =  L  —  (B  +  F)  =  108  —  (71.82  +  18)  = 
108  —  89.82  =  18.18  or  18  3/16  inches  (approximately).  Di- 
mension C  =  O  -H  sin  ;3  =  0  -^  sin  45  degrees  =  42  -^  0.7071  = 
59.40  inches.  Dimension  B  =  C  —  2A  =  59.40  —  29.82  =  29.58 
or  29  9/16  inches  (approximately).  The  length  of  each  circu- 
lar arc  of  angle  /3  =  0.01745  R^,  or  the  length  of  both  circular 
arcs  =  2  X  0.01745  B/3  =  0.0349  /?j3  =  0.0349  X  36  X  45  = 
56.538  inches.  The  length  of  the  straight  pipe  (from  face 
to  face  of  flanges)  required  for  the  finished  bend  =  length 
of  both  circular  arcs  +  F  +  B  +  G  =  56.538  -f  18  +  29.58  + 
18.18  =  122.298    or   1221/4    inches  =  10    feet    214    inches.      The 


double   offset   bond   shown    In    Fig.    79    Is    Tiguri'd   exactly   the 
same  as  the  above. 

Double  Offuet  Expansion  Bend 

As  an  example  showing  llu;  method  of  coiiiputiiig  the  di- 
mensions of  a  double  offset  expansion  bend,  as  illustrated  in 
Fig.  81,  assume  the  use  of  an  8-inch  pipe  with  the  following 
given  dimensions:  Radius  72  =  4  feet  3  inches  —  51  inches; 
angle  /3  =  30  degrees;  length  of  straight  pipe  between  arcs  at 
iJ  =  12  Inches;  F  =  9  Inches;  and  G  =  9  inches  (see  Table 
XIV).    The  other  dimensions  are  to  be  computed  as  follows: 

A  =  R  X  tangent  V2  ^  =  51  X  tangent  15  degrees  =  51  X 
0.26795  =  13.665  inches;  C  =  2A  +  B  =  2  X  13.665  +  12  = 
39.33  inches;  0  =  C  X  sin  ^  =  0  X  sin  30  degrees  =  39.33  X 
0.5  =  19.665  or  19%  inches  (approximately);  7>  =  0  X  cosln 
p  =  C  X  cosin  30  degrees  =  39.33  X  0.866  =  34  inches;  /;  =  2A 
+  7>  =  2  X  13.665  -f  34  =  61.33  =  61  5/16  inches  or  5  feet 
1  5/16  inch;  J17  =  272  -f  J5  =  2  X  51  +  61  5/16  =  163  5/16  Inches, 
or  13  feet  7  5/16  inches;  .ff  =  72  — 0  =  51  —  19  5/8  =  31  3/8 
inches,  or  2  feet  7%  inches;  and  L  =  F -\- G -\-  (2/2)  +  (27?) 
=  9  +  9  +  (2  X  51)  +  (2  X  31%)  =  182%  inches  or  15  feet 
2%  inches.  The  length  of  each  90-degree  circular  arc  =  1.57 12 
=  1.57  X  51  =  80.1  inches,  or  approximately  6  feet  8%  Inches. 
The  length  of  the  180-degree  circular  arc  =  3.1416  72  =  3.1416 
X  51  =  160.2  inches,  or  approximately  13  feet  4  3/16  Inches. 
The  length  of  each  15-degree  circular  arc  of  angle  %  jS  = 
0.01745  X  72  X  1/2  (3  =  0.01745  X  51  X  15  =  13.349  or  13%  inches 
(approximately).  The  length  of  each  circular  arc  should  be 
computed  separately,  as  explained  above,  in  order  to  mark  off 
on  the  straight  pipe  the  different  lengths  to  be  heated  for 
bending.  "When  computing  the  total  length  of  straight  pipe 
required  for  the  finished  bend,  however,  it  is  more  accurate 
and  more  convenient  to  compute  the  curved  portions  of  the 
bend  as  follows:  Total  length  of  the  complete  curved  portions 
of  bend=  (6.2832  72)  +  (0.0698  72/3).  Therefore,  total  length 
of  straight  pipe  (from  face  to  face  of  the  flanges)  required 
for  finished  bend  =  (6.2832  72)  +  (0.0698  72^)  +  2B  +  7?' -f  G 
=  (6.2832  X  51)  +  (0.0698  X  51  X  30)  +  (2  X  12)  +  9  -f  9 
=  320.44  -f  106.80  +  24  +  9  +  9  =  469.24  inches  or  39  feet  11,4 
inch. 

When  laying  out  the  piping  system  to  scale  on  a  drawing 
board,  the  designer  should  fix  the  general  dimensions  of  the 
pipe  bends  and  take  care  of  all  clearances;  that  is,  he  should 
fix  the  governing  dimensions  of  the  bends  so  that  proper  clear- 
ance will  be  allowed  between  other  members  of  the  piping 
system,  machinery,  building  walls,  columns,  etc. 
*     *     « 

IMPORTANCE  OP  STRONG  BENCH  VISES 
The  importance  of  providing  bench  vises  heavy  enough  for 
the  work  to  be  done,  thereby  obviating  loss  of  effect  because 
of  work  being  inadequately  supported  was  forcibly  brought 
out  by  an  incident  occurring  in  a  Western  Pennsylvania  shop 
recently.  A  great  deal  of  casehardenlng  of  small  parts  is 
done  in  this  shop.  The  inspector  customarily  tests  the  work 
on  an  old  vise  by  holding  one  of  the  pieces  of  the  lot  in  the 
vise  and  striking  It  with  a  hammer  in  order  to  observe  the 
depth  of  case.  He  recently  used  a  much  larger  and  heavier 
vise  when  testing  a  lot  of  casehardened  parts  and  did  not 
immediately  consider  the  effect  of  the  larger  and  heavier 
vise.  He  noticed  that  the  piece  struck  by  the  hammer 
snapped  off  very  easily,  and  for  the  time  being  assumed  that 
the  pieces  were  casehardened  to  a  depth  that  made  them 
brittle,  but  as  the  depth  of  case  appeared  to  be  normal  he 
tried  another  piece  with  the  same  result.  Then  the  thought 
occurred  to  him  to  employ  the  same  conditions  as  formerly, 
and  taking  one  to  the  old  vise  he  found  that  it  broke  with 
the  customary  number  of  blows. 

This  little  incident  indicates  again  the  well-known  truth 
that  a  given  blow  has  the  greatest  effect  on  work  that  is 
massive  or  massively  supported.  This  holds  true  no  matter 
what  the  work  is — -chipping,  filing,  etc.  Workmen  too  often 
are  inclined  to  think  that  a  vise  is  a  vise,  overlooking  the 
fact  that  weight  and  rigidity  of  vises  are  an  extremely  im- 
portant factor  in  efficient  bench  work.  Of  course  the  vise 
must  not  be  too  heavy  and  too  cumbersome  for  light  work, 
but  in  all  cases  it  should  be  chosen  with  due  regard  to 
weight  and  strength  as  compared  with  the  work  to  be  done. 
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A  VARIETY  OF  DEVICES  FOR  PROTECTING  THE  OPERATOR  FROM  BEING  INJURED 
BY    MANCIUB   8.    HUTTOKt 


I 


'N  discussing  the 
subjects  of  safe- 
guards for  power 
presses  all  machines 
will  be  considered  on 
which  punching,  em- 
bossing and  stamping 
is  done,  both  in  the 
large  and  small  sizes. 
There  are  two  classes 
of  power  presses: 
first,  those  in  which 
the  piece  is  fed  me- 
chanically under  the 
descending  ram;  and 
second,  those  which 
must  have  the  metal 
placed  in  position  by 
hand.  Very  few  ac- 
cidents happen  to  em- 
ployes operating 
presses  of  the  former 
class,  but  in  the  case 
of  the  latter,  a  large 
number  of  operators 
have  their  fingers 
crushed  or  sheared  off 
by  the  descending 
ram.  There  are  four  types  of  mechanical  feeds  for  primary 
operations  and  four  for  secondary  operations,  any  of  which  is 
absolutely  safe  provided  the  press  is  stopped  at  the  end  of 
each  stroke.  A  primary  operation  is  one  that  is  done  by  the 
machine  upon  merchant  stock  in  the  form  of  a  sheet  or  bar, 
and  which  gives  a  shape  or  form  to  such  stock.  The  secondary 
operations  are  done  upon  this  shaped  or  formed  blank. 

There  are  two  means  of  throwing  the  clutch  into  mesh  to 
cause  the  ram  to  descend:  first,  by  the  operator  pressing  his 
foot  on  a  treadle;  second,  by  the  operator  moving  a  lever 
with  one  or  both  of  his  hands.  To  prevent  power  press  ac- 
cidents, the  hands  of  the  operator  should  be  kept  from 
under  the  ram  when  it  descends  by  means  of  safeguards  put 
on  the  machines  for  this  purpose.  There  are  four  methods  by 
which   this   can   be   done.     First:    by   having  a   guard   which 

•  For  additional  inforination  on  the  safpciinnling  of  power  presses  and 
allied  subjects  piihlislied  in  Macuixkry  see  also  "SafeRUards  for  Power 
Presses,"  by  Edward  K.  Hammond,  November.  1!)12;  "A  Mechanically 
and  Klecfrically  Operated  Safety  Device."  by  Henjuniin  C.  Waite.  .Tuly, 
1912:  "Prevention  of  Industrial  Accidents."  by  F.  H.  Hutton,  April.  1912; 
"Accidents  in  the  Machine  Shop."  Novpml)er.  1911;  "Safety  Device  as 
Applied  to  Machine  Tools."  by  Clarence  Polton,  November,  1911;  "The 
Prevention  of  Industrial  Accidents."  November.  1911:  "The  Mechanical 
Engineer  and  Prevention  of  Accidents,"  March.  1911;  and  "I'ract'eiil  Safe- 
guards in  the  National  Cash  Kegister  Co."s  Plant."  liy  Hthan  Viall.  Janu- 
ary,   1910. 

t  Address:     2r,7   West    SGth    St.,    New    York    City. 


Hemphill   "Push   Guard'' 
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Fig.    2.     A    Safeguard    of   the    "Lock"    Type 


pushes  the  hand  away  before  the  ram  descends.  Second:  by 
having  a  device  which  prevents  the  clutch  being  thrown, 
locking  the  ram  in  its  upper  position  while  the  operator's 
hands  are  under  the  ram  but  releasing  it  when  the  hands 
are  removed.  Third:  by  having  a  guard  entirely  surrounding 
the  danger  zone.  Fourth:  by  requiring  both  hands  to  be 
used  to  operate  the  machine.  The  machines  which  are  oper- 
ated by  the  foot  will  require  guards  of  the  first,  second  or 
third  classes,  as  the  hands  will  be  free  to  get  in  the  way  of 
the  descending  ram.  A  machine  so  designed  as  to  require  the 
use  of  both  hands  to  operate  it  is  a  safety  device  in  itself; 
but  if  only  one  hand  is  required,  then  it  would  be  advisable 
to  adopt  one  of  the  other  three  methods. 

Foot  Operated  Machines 

To  prevent  the  occurrence  of  accidents,  it  is  essential  that 
the  persons  who  operate  power  presses  should  not  have  their 
minds  diverted 
from  the  work  in 
hand.  It  is  a  fact 
that  the  continual 
working  of  the  foot 
treadle  by  the  op- 
erators, and  the 
feeding  of  pieces 
with  the  hands  soon 
becomes  second 
nature.  The  re- 
sult is  that  they 
acquire  a  certain 
automatic  rliythmic 
movement  which  is 
likely  to  prove 
disastrous,  should 
a  mental  disturb- 
ance of  the  rhythm 
be  caused  by  a  sud- 
den noise  or  move- 
ment in  the  vicinity 
of  the  operators,  or 
a  desire  on  their 
part  to  look  around 
at  something  hap- 
pening near  them. 
It  might  be  safely 
said  that  practi- 
cally all  power 
press  accidents  oc- 
curring on  this  type 
of  machines,  in 
which  the  operator 
has  one  or  more 
fingers  crushed,  are 
due  to  his  mind 
being  diverted  for  the  instant,  causing  him  to  forget  to  take 
the  fingers  away  from  the  point  of  danger  before  the  treadle 
is  depressed  and  the  ram  descends. 

In  operating  these  machines,  the  ram  should  be  allowed 
to  come  to  a  full  stop  in  its  upper  position  before  the  treadle 
is  depressed  again.  In  piece  work  it  often  happens  that  the 
operators  do  not  take  time  to  allow  this  to  be  done;  and  to 
remedy  this  condition,  several  of  the  press  makers  have  a  de- 
vice by  which  the  clutch  lever  detaches  itself  from  the  treadle 
action  each  time  the  latter  is  depressed,  by  means  of  a  cam 
upon  the  main  shaft  which,  itself,  performs  the  stopping 
action  of  the  clutch.  Accidents  are  sometimes  caused  by  the 
clutch  getting  out  of  order  or  by  the  flywheel  seizing  due  to 
improper  lubrication,  thus  causing  the  ram  to  descend  when 
it  is  least  expected.  Where  small  objects  are  required  to  be 
formed  or  repunched,  necessitating  placing  them  between  the 
dies,  they  should  be  inserted  and  removed  with  a  stick  of 
pine  wood  instead  of  the  fingers. 


Geuder,   Paeschke  &  Frey 
Type  of  Guard 
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It  sometimes  hui)pons  tliat  an  operator  plae^-s  a  piece  In  the 
die  In  the  wi-ohk  position,  and  tlien  at  the  moment  of  de- 
pressing the  treadle  with  the  foot  ho  discovers  his  mistake. 
An  accident  will  occur  if  lie  attempts  to  remedy  the  mistake 
with  his  hands  at  tlic  luonicnt  of  discovery.  This  la  not  an 
unusual  thhiK  to  occur  in  a  machine  shop.  If  the  fluKers  are 
retiuired  to  be  under  the  ram  while  doing  repair  work  or  In 
changing  the  dies  on  the  machine,  a  block  of  wood  or  metal 
should  be  placed  in  such  a  manner  that  the  ram  will  be  un- 
able to  descend  if  the  treadle  is  depressed  accidentally.  The 
same  thing  sliould  be  done  in  case  the  clutch  gets  out  of  order 
or  the  flywheel  seizes.  Tlie  gears  on  the  front  of  the  presses 
should  be  enclosed  with  metal  guards  and  the  belting  should 
also  be  covered.  Tlu^so  guards  are  especially  needed  on  ma- 
chines w-hich  are  operated  by  women,  in  which  case  there 
is  a  possibility  of  their  hair  being  caught. 

Push  Guards 

The  guards  in  this  class  push  the  hand  of  the  operator 
away  from  the  danger  zone  before  the  clutch  engages  the  fly- 
wheel and  causes  the  ram  to  descend.  One  of  the  first  of 
this  type  of  guards  to  be  put  on  the  market  is  that  shown  in 
Fig.  1,  which  is  made  by  A.  J.  Hemphill  &  Co.,  11  Broadway, 
New  York  City.  Prom  the  illustration  it  will  be  seen  that  the 
hands  of  the  operator  are  forced  away  from  the  danger  zone 
by  a  radial  arm,  which  swings  across  the  face  of  the  lower 
die  as  the  ram  is  descending.  This  arm  is  actuated  by  means 
of  a  nut  which  fits  in  a  helical  groove  in  the  upright  at  the 
left-hand  side  of  the  machine.  Another  guard  which  belongs 
to  this  class  but  which  works  on  a  little  different  principle 
is  that  illustrated  in  Fig.  4.  This  guard  is  made  by  the  H. 
&  A.  Lock  Co.,  156  Fifty-third  St.,  Brooklyn,  N.  Y.  It  con- 
sists of  a  metal  plate  which  lies  flat  on  the  bed  plate  of  the 
press  when  the  ram  is  in  its  upper  position,  but  which  swings 


Fig.  4.     H.   &  A.   Lock   "Push  Guard" 


Fig,   5,     Corbin  "Lock"  Type  of  Power-press  Safeguard 

outward  and  upward  toward  the  operator  by  means  of  a  bell- 
crank  operated  by  the  treadle,  throwing  his  hand  away  from 
danger  before  the  clutch  becomes  engaged. 
Lock  Guards 

In  this  class  belong  those  guards  which  so  lock  the  clutch 
that  the  treadle  will  not  operate  the  machine  until  the  fingers 
are  removed  from  the  danger  zone.  In  Fig.  2  there  is  illus- 
trated a  safeguard  which  is  in  use  in  a  large  number  of 
factories  in  the  United  States.  It  is  a  product  of  the  Lockhart 
Hodge  Co.,  12  Waverly  St.,  Buffalo,  N.  Y.  As  the  foot 
of  the  operator  depresses  the  treadle  of  a  machine  equipped 
with  this  guard,  a  long  lever  swinging  on  a  pivot  is  drawn 
down  and  carries  with  it  the  gate  that  descends  in  front  of 
the  dies.  This  gate  drops  almost  to  its  lowest  point  before 
it  reaches  the  bottom  of  the  yoke,  and  it  is  only  when  the 
bottom  of  this  yoke  has  been  reached  that  a  downward  move- 
ment is  communicated  to  the  rod  leading  to  the  latch  which 
sets  the  press  in  motion.  From  this  it  will  be  seen  that  the 
gate  must  be  flush  with  the  bed  plate  before  the  latch  will 
operate  to  set  the  machine  in  motion.  Therefore,  should  a 
person's  fingers  be  under  the  gate  at  the  time  he  depresses 
the  treadle,  the  machine  will  not  operate  until  such  time  as 
he  withdraws  them.  Means  are  provided  in  connection  with 
this  guard  to  prevent  the  gate  from  rising  until  the  press  is 
again  at  rest. 

Another  make  of  guard  working  on  somewhat  the  same 
principle  as  that  just  mentioned  is  shown  in  Fig.  3.  It  con- 
sists of  a  lever  fulcrumed  to  one  side  of  tlie  press  frame  and 
attached  at  the  end  to  a  folding  gate.  A  rod  joins  this  lever 
to  the  rod  leading  to  the  clutch  treadle  and,  depressing  the 
treadle,  causes  the  gate  to  unfold  before  the  clutch  engages. 
Should  the  operator  place  his  fingers  or  anything  else  which 
is  more  than  %  inch  in  thickness  in  front  of  the  descending 
gate,  the  clutch  will  not  be  tripped  until  he  has  removed  it. 
This  guard  is  made  by  Geuder,  Paeschke  &  Frey  Co.,  Mil- 
waukee, Wis. 

One  of  the  simplest,  and  at  the  same  time  a  very  effective 
guard  of  the  lock  type  is  illustrated  in  Fig.  5.  It  consists  of 
a  free  swinging  rod  of  wood  or  other  light  material  which  is 
suspended  across  the  front  of  the  machine.  In  the  operating 
position  it  hangs  straight,  but  should  the  employe  put  his 
hand  in  the  danger  zone  the  rod  will  be  swung  forward  by 
contact  with  his  arms,  causing  a  second  rod  attached  to  it  to 
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lock  the  trip.  The  wood  rod  is  attached  to  a  bracket  on  the 
machine  and  can  be  removed  or  replaced  at  will.  The  Corbin 
Cabinet  Lock  Co.,  New  Britain,  Conn.,  is  the  manufacturer. 
Fender  Guards 
In  this  class  belongs  those  guards  which  completely  sur- 
round the  danger  zone.  There  are  very  few  guards  of  this 
kind,  since  they  can,  by  the  nature  of  their  construction,  be 
used  in  only  a  limited  number  of  cases.  In  Fig.  6  is  Illus- 
trated a  safeguard  of  this  type  which  is  in  use  in  Germany. 
The  construction  closely  resembles  that  of  a  collapsible  cup 
fitted  to  the  under  side  of  the  ram,  bottom  side  up;  and  the 
moving  ram  oscillates,  as  it  were,  within  the  cup.  The  cup 
is  so  adjusted  for  height  that  the  fingers  of  the  operator  can- 
not pass  between  the  edge  of  the  cup  and  the  bottom  die. 
Tlie  sheet  metal,  however,  can  be  fed  through  the  space  that 
is  left.  It  will  be  plain,  therefore,  that  the  work  can  be 
fed  to  the  danger  zone  but  the  fingers  arc  not  allowed  to  get 
through.  As  the  ram  descends  upon  the  stock  the  cup  col- 
lapses, as  the  rings  of  which  the  cup  is  formed  slide  within 
each  other.  On  the  up  stroke  the  cup  extends  itself  again, 
leaving  room  for  the  strip  of  stock  to  pass  beneath  its  lower 
edge.     If  any  variation  in  the  thickness  of  the  strip  occurs. 


Fig.    6.     Fender  Type  of  Safeguard  for  Primary  Operations 

the  cup  collapses  accordingly.  This  guard,  which  was  de- 
veloped by  the  Allgemeine  Elektricitiits  Gesellschaft,  Berlin, 
Germany,  can  be  used  in  most  cases  on  the  large  machines, 
and  is  only  effective  for  primary  operations. 
Hand  Operated  Machines 
In  the  machines  previously  discussed,  the  clutch  which 
actuates  the  ram  is  operated  by  the  workman's  depressing  a 
treadle  with  his  foot.  He  does  not  need  his  hands  to  operate 
the  machine,  only  using  them  to  place  or  feed  the  stock  in 
the  dies.  In  the  class  now  to  be  considered,  both  the  feed- 
ing— if  there  is  no  automatic  feed — and  the  operating  are  done 
by  either  one  or  both  hands.  Nothing  would  be  gained  as 
regards  safety  by  having  only  one  hand  do  the  engaging; 
therefore,  practically  no  machines  are  in  existence  which 
depend  on  this  operating  method.  Should  a  machine  re- 
quiring a  lever  movement  by  both  hands  to  make  it  opera- 
tive be  automatically  fed,  then  the  workman  would  not  have 
to  take  his  hands  off  the  operating  mechanism  and  he  would 
be  able  to  work  faster,  at  the  same  time  keeping  his  hands 
away  from  the  danger  zone.  But  should  there  be  no  auto- 
matic feed  attached  to  the  machine,  the  workman  would  not 
be  able  to  work  as  fast  as  in  the  case  of  a  machine  having  a 


treadle  engagement 
and  fitted  with  one 
of  the  guards  previ- 
o  u  s  1  y  mentioned. 
An  advantage  of 
this  class  is  that 
there  is  no  rhyth- 
mic movement 
which  will  be  dan- 
gerous, and  any 
noise  or  movement 
on  the  operator's 
part  will  not  result 
in  an  accident. 
For  this  reason  the 
two-handed  en- 
gagement principle 
is  by  far  the  best 
safeguard. 

Fig.    8    shows    a 

machine       equipped  ^'S'    '•     ^^^^   "'    "Two-handed"    Guard 

with  a  safeguard  made  by  the  Benjamin  Electric  Mfg.  Co., 
Chicago,  111.  It  has  two  levers  placed  one  on  each  side  of 
the  machine,  which  are  required  to  be  pressed  down  by  the 
hands  of  the  operator  before  the  clutch  is  engaged  with  the 
flywheel.  The  pressing  of  one  lever  will  not  start  the  ma- 
chine. Another  safeguard  of  this  class  is  illustrated  in  Fig. 
7  where  the  two  handles  in  the  illustration  must  be  moved 
forward  by  the  hands  of  the  employe  to  operate  the  machine. 
This  guard  is  used  by  the  National  Cash  Register  Co.,  Dayton, 
Ohio. 

There  are  two  kinds  of  guards  which  cannot  be  put  in  any 
class.  The  first  is  an  amusing  German  suggestion  to  secure 
safety  by  placing  a  belt  around  the  waist  of  the  operator,  and 
from  a  ring  on  this  belt  at  each  side  having  a  short  chain  or 
strap  passing  around  his  elbows  and  then  back  to  the  ring. 
The  length  of  the  chain  is  so  adjusted  that  the  operator  is 
able  to  place  the  pieces  in  the  feeding  mechanism  in  front 
of  him  but  is  not  long  enough  to  get  his  hands  in  the  danger 
zone  while  sitting  at  his  work.  This  safeguard  can  only  be 
used  where  an  automatic  feed  mechanism  is  attached  to  the 
machine,  as  it  would  not  be  a  safety  device  without  an  auto- 
matic feed.  This  guard  will  probably  never  be  used  on  this 
side  of  the  water  as  no  American  workman  would  stand  for 
having  himself  hampered  in  this  manner. 


Benjamin    Guard    that   requires   the    Use   of   Both    Ha 
to  trip  the  Press 
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Tlio  si'coiiil  K"!'i(l  rd'cii  I'll  to,  wiiitli  is  u  iiioiM-  priicllciil 
BUKKi'KtIun,  is  tliat  tlic  bod  plato  or  die  slinll  bo  in  con- 
nection with  an  olootric  battory,  with  a  oondonsinK  ooil  on 
tlio  lino.  Tlie  pinto  sliall  bo  put  in  ciroiiit  by  tlic  motion 
wliich  throws  in  the  clutoli,  so  that  any  llnRors  resting  on 
tliis  pinto  will  receive  a  sharp  shod;  and  tlie  nuiscles  In- 
voluntiirily  contract,  thus  pulling  tho  ondauKorod  fingers  out 
of  tho  path  of  the  descending  ram.  This  roriuires  that  the 
electrified  plate  shall  be  insulated  from  the  metallic  strip 
which  the  operator  is  feeding,  and  that  the  operator  shall 
bo  grounded  while  at  work,  so  that  ho  may  receive  the  shock 
when  his  fingers  are  in  the  danger  zone.  This  idea  is  prob- 
ably taken  from  central  station  practice,  where  the  tools  on 
a  tool  board  arc  electrified  to  prevent  unauthorized  persons 
being  tempted  to  take  thorn.  The  shock  they  will  receive  as 
the  tool  is  detached  will  usually  cause  it  to  fall  from  the 
hand  which  grasps  it,  and  a  considerable  surprise  and  prob- 
able alarm  is  administered  to  the  offender.  To  use  this 
idea  as  a  safeguard  on  a  power  press  is  both  novel  and 
interesting. 

A  guard  should  be  made  so  that  it  will  protect  the  worker 
against  the  possibility  of  his  putting  his  hands  in  the  danger 
zone  from  either  side  of  the  machine,  as  well  as  from  in 
front,  if  it  is  to  meet  all  the  requirements  of  a  guard.  The 
guard  shown  in  Fig.  6  meets  this  requirement  while  those 
illustrated  in  Figs.  1,  2,  3,  4  and  5  do  not  show  that  this 
condition  has  been  met.  A  guard  must  not  hamper  the 
workman  by  preventing  him  from  turning  out  the  maximum 
number  of  pieces  per  day,  and  it  should  be  so  attached  to 
the  machine  that  it  cannot  readily  be  removed  and  not  used. 
It  should  also  consist  of  as  few  parts  as  possible.  The 
guard  shown  in  Pig.  2  is  composed  of  a  number  of  parts 
and  is  almost  impossible  for  the  operator  to  remove  without 
spending  considerable  time;  while  Pig.  5  shows  a  guard 
which   has  very   few  parts  and   can.  easily  be   removed. 

It  cannot  be  said  that  any  one  of  the  preceding  guards 
would  meet  all  conditions  under  which  a  press  may  be  used. 
It  is  a  fact  that  with  this  class  of  machines  very  few  of 
the  guards  are  used  continuously  in  the  manufacture  of  one 
form  or  finished  piece.  It  is  more  than  likely  that  one  ma- 
chine will  be  used  on  different  classes  of  work  during  a 
period  of  one  year,  and  it  has  been  found  that  each  class 
of  work  would  need  its  own  special  type  of  guard.  On  this 
account  it  Is  very  hard  for  the  employer  to  determine  what 
make  of  guard  he  shall  purchase. 
*     *     * 

The  International  Engineering  Congress  which  meets  in 
San  Francisco,  Cal.,  September  20-25,  inclusive,  will  treat 
of  engineering  problems  broadly.  A  symposium  of  subjects 
of  great  interest  to  all  engineers  is  that  on  materials  of  en- 
gineering construction.  The  list  of  topics  that  will  be  treated 
in  this  section  are  as  follows: 

1.  Timber. 

2.  Preservative   Treatment  of  Timber. 

3.  Substitutes  for  Timber  in  Engineering  Construction. 

4.  Brick  in   Engineering  Structures. 

5.  Clay   Products   in  Engineering  Structures. 

6.  Probable  and   Presumptive  Life   of  Concrete   Struc- 
tures made  from  Modern  Cements. 

7.  Aggregates  for  Concrete. 

8.  Slag  Cement. 

9.  Waterproof   Concrete. 

10.  Cements  containing  Additions  of  Finely  Ground 
Foreign  Material. 

11.  Economics  of  the  World's  Supply  of  Iron. 

12.  The  Life  of  Iron  and  Steel  Structures. 

13.  The  Employment  of  Special  Steel  in  Engineering 
Construction. 

14.  The  Place  of  Copper  in  the  Present  Engineering 
Field,  and  the  Economics  of  the  World's  Supply  Thereof. 

15.  Alloys  and  Their  Use  in  Engineering  Construction. 

16.  Aluminum  in  Engineering  Construction. 

17.  The  Influence  of  the  Testing  of  Materials  upon  Ad- 
vances in  tho  Designing  of  Engineering  Structures  and 
Machines. 

18.  Cement  Testing. 

19.  Testing  of  Metals. 

20.  Testing  Full-sized  Members. 

21.  Proof  Testing  of  Structures. 

Further  information  may  be  obtained  from  W.  F.  Durand, 
chairman,  Foxcroft  Bldg.,  San  Francisco,  Cal. 


METHOD   OF   CALIPERING   A   FIVE- 
FLUTED    TAP 

BY    JOHN    T.   KNWKIOHT* 

It  is  often  necessary — especially  in  boiler  work — to  fit 
plugs  by  the  size  Indicated  by  chalk  on  a  flve-lluted  tap.  For 
this  purpose,  the  inside  of  the  hole  to  be  tapped  is  covered 
with  chalk  which  marks  the  depth  to  which  the  tap  has  pene- 
trated. When  a  tool  with  an  even  number  of  flutes  is  used, 
tho  rociuirod  size  for  the  plug  can  be  taken  directly  from  it. 
In  tho  case  of  taps  with  an  uneven  number  of  flutes, 
liowever  (generally  five)  a  computation  is  required  to  secure 
the  desired  dimension.  The  method  of  making  this  computa- 
tion is  explained  by  the  following. 

The  first  step  is  to  caliper  the  tap  on  the  cutting  edges  at 
the  point  which  marks  the  extent  to  which  it  has  entered  the 
hole.  This  would  be  at  the  line  AB  in  Fig.  1.  The  dimension 
so  obtained  is  multiplied  by  the  constant  0.0489  and  the 
product  divided  by  the  taper  of  the  tap  in  inches  per  inch. 
Tho  next  step  Is  to  measure  a  distance  AC  parallel  to  the 
axis  of  the  tap  and  then  caliper  the  diameter  at  this  point. 
The  measurement  of  the  tap  on  the  line  CD  represents  the 
size  of  the  hole  which  is  tapped  out  when  the  tool  enters  to 
the  depth  marked  by  the  line  AB.  The  distance  AG  measured 
parallel  to  the  axis  of  the  tap  is  determined  by  the  following 
formula: 

Diameter  X  0.0489 

AC  = 

Taper  in  inches  per  inch 

To  illustrate  the  method  of  using  this  formula,  the  follow- 
ing  problem   will   be   carried    through.     Consider   a   case   in 


Figs,    1,    2    and    3.     Diagrams    showing    Method    of 
deriving  the   Formula 

which  the  dimension  of  the  tap  calipered  on  the  line  AB  is  2 
inches  and  the  taper  of  the  tap  1/12  inch  per  inch.     The  re- 
quired distance  AC  at  which  the  tap  must  be  calipered  to  ob- 
tain the  true  size  of  the  hole  is  then  found  to  be 
2  X  0.0489 

AC  = =1.173   inch 

1 

12 
The  method  of  deriving  the  formula  for  the  distance  AC  is 
as  follows:  Referring  to  Pig.  3,  AB  corresponds  to  AB  in 
Figs.  1  and  2.  The  triangle  AOB  is  an  isosceles  triangle  in 
which  the  angle  AOB  =  2/5  X  360  =  144  degrees.  The  angle 
OAB  =  angle  ABO  =  1/2  (180  —  144)  =  18  degrees.  OA  =  OB 
^  R  =  radius  of  the  tap.  The  next  step  is  to  bisect  the 
angle  AOB  so  that  AX=^BX.  By  construction,  the  angle  OXA 
is  a  right  angle. 

XA 

^  cos  18  degrees 

R 
XA  =  R  X  cos  18   degrees  =  R  X  0.9511 
AB  =  2RX  0.9511  =  D  X  0.9511 
The  difference  between  the  true  diameter  of  the  five-fluted 
tap  and  the  size  calipered  on  the  line  AB  is  found  to  be: 
2R  —  2RX  0.9511  =  2RX  0.0489  =  D  X  0.0489 
The  product  of  the  diameter  D  by  0.0489  Is  divided  by  the 
taper  of  the  tap  in  inches  per  inch,  in  order  to  obtain  the  dis- 
tance AC  which   must  be   measured   parallel   to   the   axis  in 
order  to  determine  the  location  of  the  line  CD  on  which  to 
caliper  the  tap  to  determine  the  size  of  the  hole  that  it  will 
produce  when  it  enters  the  work  to  the  line  AB. 

•  Address:     Sayre,   Pa. 
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ALL  rapidly  moving  machine  members  present  possibili- 
ties for  the  occurrence  of  serious  accidents,  and  in 
view  of  the  fact  that  it  is  necessary  to  operate  grind- 
ing wheels  at  such  speeds  that  the  cutting  surface  travels  at 
about  a  mile  a  minute,  more  than  usual  precautions  must  be 
observed  in  their  operation  in  order  to  provide  for  the  safety 
of  the  operators.  These  precautions  may  be  sub-divided 
under  two  headings;  first,  to  eliminate  as  far  as  possible,  all 
causes  which  are  known  to  have  been  responsible  for  grind- 
ing wheel  breakages;  second,  to  provide  adequate  means  of 
protection  for  men  and  property  in  event  of  a  wheel  break- 
ing. Reputable  manufacturers  of  grinding  wheels  test  each 
wheel  before  it  is  shipped.  This  is  done  by  rotating  the 
wheel  at  a  speed  which  subjects  it  to  between  three  and  four 
times  the  centrifugal  force 
that  would  be  exerted  wlien 
operating  under  average 
conditions.  The  wheel  is 
then  marked  by  the  in- 
spector to  show  that  he  has 
found  its  condition  satis- 
factory. 

The  design  and  condition 
of  grinding  machines  as 
well  as  the  foundations  on 
which  they  rest,  are  very 
important  factors  in  the 
prevention  of  accidents,  as 
such  accidents  can  often  be 
traced  to  these  causes.  The 
modern  grinding  machine 
with  its  heavy  spindle  and 
massive  base,  and  its  long 
closely  adjusted  bearings,  is 
responsible  for  the  elimina- 
tion of  many  accidents 
which  would  otherwise  oc- 
cur. Grinding  machines 
should  be  kept  in  good  con- 
dition and  they  should  be 
mounted  on  a  rigid  founda- 
tion. Machines  used  for 
rough  work,  such  as  snag- 
ging castings,  are  frequently 
subjected  to  severe  abuse 
and  it  is  significant  that 
statistics  show  that  the  ma- 
jority of  grinding  accidents 
occur  in  foundries  where 
such  conditions  exist. 

A  somewhat  unusual  cause  of  breakage  of  grinding  wheels 
is  that  resulting  from  undue  heating  of  the  wheel.  In  such 
cases  this  is  usually  due  to  the  wheel  becoming  glazed  so 
that  excessive  pressure  is  necessary  to  maintain  the  desired 
rate  of  production.  Where  this  condition  exists,  the  wheel  is 
unduly  heated  at  its  periphery  and  this  leads  to  uneven  ex- 
pansion, resulting  in  rupture.  Tliis  danger  is  eliminated  by 
keeping  the  wheel  properly  dressed  at  all  times.  Another 
source  of  danger  arises  from  the  possibility  of  damaging 
wheels  used  in  snagging  castings.  Where  the  casting  is  sus- 
pended by  a  chain  hoist  as  shown  in  Fig.  1,  the  operator  may 
allow  the  casting  to  strike  the  side  of  the  wheel  with  suf- 
ficient force  to  either  break  it  directly  or  weaken  it  so  that  it 
will  break  later  on. 

The  relative  merits  of  safety  flanges  and  safety  hoods  were 
discussed  in  a  previous  paper  (see  M.vriUNEnv,  January,  1914). 
While  one  of  these  measures  is  very  necessary  for  use  on  all 


•For  otlipr  artlrlcs  on  ttu>  s.-ifrcunrrtinc  of  cr'nillnR  mnchlnes  puMI  lircl 
In  Machinert,  scp  also  "Orlnding  Wheel  rroteetlon  Devices."  by  R.  C. 
Williams.  January.  1014:  "Giiards  for  rolisliing  Wheels,"  November.  1013; 
"Prevention  of  Industrial  Accidents."  by  F.  It.  Hutton.  April.  1012;  "The 
BurstInK  of  Emery  Wheels."  July.  1903;  and  "Fastenings  for  Emery  Wheels 
and    Orindstones,"    December,    190-'. 

t  Paper  by  R.  G.  Williams  presented  before  the  National  Machine  Tool 
Builders'   Association   convention,    Worcester,   Mass.,   April   24,    1014. 


grinding  wheels,  the  observation  of  suitable  precautions  in 
mounting  the  wheels  is  a  most  Important  factor  in  prevent- 
ing them  from  breaking.  Fig.  2  illustrates  an  example  of 
dangerous  mounting.  The  outside  flange  was  lost  and  the 
operator  substituted  a  small  washer  in  Its  place.  This  pro- 
duces such  a  severe  strain  on  the  wheel  that  it  either  breaks 
immediately  upon  attaining  the  operating  speed  or  soon  after 
it  is  put  to  use.  Fig.  3  shows  how  an  accident  was  caused 
in  a  factory  in  the  Middle  West.  The  operator  had  a  piece 
to  grind  that  was  of  such  a  shape  that  the  outside  flange  on 
the  wheel  interfered  with  the  work.  Without  obtaining  per- 
mission from  anyone,  he  removed  the  nut  and  the  outside 
flange,  and  then  obtained  a  rough  forged  washer  in  which — 
for  some  unknown  reason — he  was  very  careful  to  hammer  a 

lead  bushing  from  an  old 
grinding  wheel.  He  then 
mounted  the  wheel  as 
shown.  The  man  lost  his 
life  from  the  breakage 
which  resulted  when  he  at- 
tempted to  work  with  the 
wheel  in  this  condition. 

In  order  to  avoid  acci- 
dents resulting  from  broken 
wheels,  be  sure  that  the 
flanges  used  are  of  equal 
size  and  that  their  diameter 
equals  at  least  one-half  of 
the  diameter  of  the  wheel. 
It  is  also  highly  important 
for  the  flanges  to  have  an 
even  bearing  on  the  wheel. 
Where  the  bearing  is  un- 
even, it  is  usually  caused  by 
the  flanges  being  damaged 
to  such  an  extent  that  they 
lose  their  original  shape. 
In  rare  instances,  flanges 
have  been  used  which  were 
not  machined,  but  were 
taken  right  from  the  cast- 
ing in  the  sand.  Such  prac- 
tice brings  unequal  stresses 
to  bear  on  the  wheel  and  a 
breakage  is  the  logical  re- 
sult. The  wheel  must  also 
run  true,  in  order  to  avoid 
subjecting  it  to  uneven 
strains.  When  it  does  not 
run  true,  it  may  be  due  to 
the  hole  in  the  wheel  being  much  too  large  for  the  size  of 
spindle,  or  to  the  fact  that  the  flanges  do  not  hold  the  wheel 
properly.  This,  in  turn,  may  be  caused  by  the  nut  becoming 
wedged  on  the  spindle  before  it  has  been  drawn  up  to  the 
flanges,  due  either  to  dirt  in  the  thread  of  the  spindle  or  in 
the  thread  of  the  nut.  The  man  mounting  the  w^heel  gets  the 
impression  that  he  has  properly  drawn  up  the  flanges  against 
the  wheel,  when  such  is  not  the  case.  Another  cause  for 
wheels  running  out  of  true  is  directly  traceable  to  failure  to 
give  proper  attention  to  the  machine  bearings.  The  bearings 
become  highly  heated,  the  bearing  metal  flows,  a  heavy  brake 
action  is  produced  on  the  spindle,  and  when  the  machine  Is 
stopped  the  momentum  of  the  grinding  wheel  is  sufllicient  to 
loosen  the  mounting.  When  the  wheel  is  started  again  the  nut 
will  not  automatically  tighten  and  the  wheel  will  be  running 
under  a  dangerous  condition. 

Wheels  should  not  be  allowed  to  remain  partly  submerged 
in  water,  because  they  will  be  badly  out  of  balance  when 
started.  Some  people  seem  to  believe  that  water  has  a  detri- 
mental effect  on  grinding  wheels.  This  is  not  true  of  modern 
grinding  wheels;  even  those  bonded  by  means  of  silicate 
bonds  are  made  waterproof.  Another  noteworthy  precaution 
is  to  have  the  inside  flange  either  keyed  or  pressed  on  the 


Causes  of  Grinding-  Wheel  Accidents 

The  wheel  receives  a  blow  from  the  side. 

The  work-rest  is  improperly  adjusted. 

The  wheel   is    unduly    heated    by   forcing   the   work    ex- 

ccssivcly. 

The  operator  is  careless  in  handling  heavy  work,   thus 

causing  the  wheel  to  be  damaged. 

The  tchccl  is  mounted  betiveen  flanges  of  unequal  size. 

The  flanges  have  an  uneven  bearing  against  the  wheel. 

The  wheel  is  running  out  of  truth. 

The  inside  flange  is  loose  on  the  spindle. 

The  spindle  is  too  tight  a  fit  in  the  hole  in  the  wheel. 

The  flanges  are  not  provided  with  the  necessary  relief 

to  assjire  an  even  bearing. 

The  nut  on  the  spindle  is  tightened  excessively. 

The  washers  are  either  too  small  or  omitted. 

The  spindle  and  spindle  bearings  become  overheated. 

The  wheel  is  run  at  too  high  a  speed. 

The  wheel  is  mounted  in  such  a  way  that  the  nut  on  the 

spindle  works  loose. 

Methods  of  Avoiding  Grinding:  Wheel  Accidents 

The  use  of  protection  hoods  or  safety  flanges  to  provide 

for  the  safety  of  the  operator  in  the  event  of  the  wheel 

breaking. 

The  use  of  wheels  which  have  been  subjected  to  a  speed 

test  by  the  grinding  wheel  manufacturer  to  discover  any 

defects  which  may  exist. 

Testing  each  icheel  before  it  is  mounted  on  the  grinding 

machine  ready  for  use. 

The  use  of  machines  of  the  necessary  rigidity  and   the 

mounting  of  such  machines  on  rigid  foundations. 

The  exercise  of  the  necessary  supervision  on  the  part  of 

the  superintendent  or  foreman  to  be  sure  that  none  but 

wheels  of  the  proper  size  are  used  on  each  machine,  and 

that  these  wheels  are  driven  at  suitable  speeds. 

The  use  of  goggles  and  spark  shields  to  protect  the  eyes 

of  the  operators  from  injury. 
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spindle.  Acchlenls  have  been  known  to  result  from  the 
work  being  rubbed  against  a  loose  Inside  flange,  thus  exert- 
ing a  briiko  action  on  the  flange,  which  in  turn,  caused  the 
nut  on  the  splndlo  to  crawl.  In  this  way,  enough  pressure 
was  exerted  on  the  wheel  by  the  flanges  to  crush  It. 

An  accident  may  result  by  having  the  wheel  screwed  on 
the  spindle  when  the  hole  Is  too  tight  a  flt.  The  Illustration 
Pig.  4  shows  the  result  when  the  hole  is  too  small  for  the 
spindle.  The  lead  bushing  becomes  deformed  by  the  wheel 
being  screwed  on  over  the  spindle,  with  the  result  that 
each  flange  only  bears  on  the  wheel  for  a  small  distance.  The 
remedy  for  this  is  to  make  sure  that  the  liole  is  of  such 
size  that  the  wheel  will  slide  on  the  spindle  easily.  Fig.  5 
shows  a  possible  result  from  the  use  of  unrelieved  flanges. 
As  an  illustration,  consider  an  instance  where  the  operator 
exerts  excessive  pressure  on  the  nut  when  mounting  the 
wheel.  This  causes  straight  flanges  to  become  slightly  con- 
vex, as  shown  in  the  Illustration,  and  concentrates  the  re- 
taining pressure  near  the  center  of  the  wheel  instead  of  dis- 
tributing It  uniformly  throughout  the  area  of  the  flanges. 
The  remedy  for  such  a  situation  is  to  have  the  flanges — 
either  straight  or  beveled — relieved  to  such  an  extent  that  a 
bearing  surface  approximately  1/16  of  the  diameter  of  the 
flanges  is  left  near  the  rim.  By  the  excessive  tightening  of 
the  nut,  sufficient  pressure  can  be  set  up  between  the  wheel 
and  the  flanges  to  crush  the  structure  of  the  wheel.  It  has 
been  calculated  that  where  the  size  of  the  spindle  is  1^2 
inch  in  diameter,  a  man  with  a  four-foot  wrench  can  exert 
a  pressure  between  the  wheel  and  the  flanges  of  over  a  ton 
and  a  half.  The  nut  should  not  be  tightened  more  than 
enough  to  hold  the  wheel  firmly. 

Washers  of  blotting  paper  or  some  other  compressible  ma- 
terial should  be  used  between  the  wheel  and  the  flanges. 
These  tend  to  distribute  the  stresses  set  up  when  the  flanges 
are  tightened  against  the  sides  of  the  wheel.  The  washers 
should  be  somewhat  larger  than  the  flanges.  It  is  possible 
for  a  small  piece  of  metal  to  become  caught  in  some  way  be- 


Fig.    1.     Snagging  a  Heavy   Casting   supported  by   a   Chain   Hoist 

tween  the  wheel  and  the  flanges,  which,  if  no  compressible 
washer  is  used,  will  cause  an  excessive  strain  to  be  set  up  at 
this  particular  point  when  the  flanges  are  tightened.  The 
use  of  compressible  washers  in  such  an  instance  tends  to 
distribute  such  unequal  stresses.  When  the  spindle  becomes 
overheated,  the  heat  is  conducted  to  the  lead  bushing  of  the 
wheel,  which  may  expand  to  a  point  where  it  causes  the 
wheel   to   break.     This   danger   can   be   readily   overcome   by 


proper  attention  to  the  bearings  of  the  machine.  Another 
po.ssibillty  of  accidents  is  due  to  the  fact  that  a  careless  work- 
man may  so  equip  the  machine  that  the  revolutions  per 
minute  of  the  spindle  is  far  too  great  for  the  particular  size 
of  wheel  in  use;  or  it  may  possibly  bo  that  through  a  fore- 
man's desire  to  Increase  production,  he  speeds  up  the  wheels 
80  that  they  will  cut  faster.  Again,  where  a  machine  is 
equipped  with  cone  pulleys  and  the  belt  is  loose,  it  is  possi- 
ble for  the  belt  to  automatically  shift  to  a  smaller  step  and 
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thus  greatly  increase  the  speed  of  the  grinding  wheel.  Some- 
times ignorant  workmen  will  mount  large  wheels  on  a  ma- 
chine which  is  equipped  and  intended  for  very  much  smaller 
ones,  thus  creating  a  dangerous  condition. 

Polishing  stands  are  sometimes  used  for  rough  snagging 
work,  with  wheels  which  are  much  too  heavy  for  this  type  of 
machine.  Bench  and  floor  types  of  grinding  machines  are 
usually  designated  by  the  size  of  the  spindle  on  which  the 
wheel  is  mounted.  It  is,  therefore,  a  common  practice  to 
designate  the  maximum  size  wheel  to  be  used  on  any  ma- 
chine by  tabulating  spindle  sizes  and  wheel  sizes,  as  pre- 
sented in  the  above  table.  An  accident  may  be  caused  by 
mounting  a  wheel  so  that  the  nut  works  loose,  which  will 
cause  the  wheel  to  run  badly  out  of  true.  This  can  happen 
in  three  ways:  1.  A  machine  is  taken  apart  for  repair  and 
when  set  up  the  spindle  is  turned  end  for  end  from  its 
original  position.  2.  The  motor  or  shafting  which  drives  the 
machine  is  changed  so  that  it  will  revolve  in  the  opposite 
direction  from  which  it  should.  3.  When  putting  on  a  new 
belt,  an  unreliable  workman  may  use  a  twisted  instead  of  a 
straight  belt.  All  of  these  conditions  can  be  very  easily 
remedied  by  a  little  care  on  the  part  of  some  responsible 
person.  In  addition,  belt  locking  devices  may  be  used,  and 
so  set  in  the  base  of  the  machine  as  to  make  it  impossible 
to  mount  too  large  a  wheel.  To  further  guard  against  such 
mistakes  it  is  good  practice  to  have  a  special  notice  attached 
to  each  machine  giving  information  as  to  the  size  of  the 
wheel  to  be  used,  the  number  of  revolutions  per  minute  at 
which  the  wheel  should  be  run  and  the  class  of  work  for 
which  it  should  be  used. 

Exhaust  Systems  and  the  Use  of  Goggles 

Laws  in  almost  every  country  require  the  removal  of  dust 
from  grinding.  This  necessitates  the  use  of  a  hood,  and  if  a 
hood  must  be  used,  it  might  just  as  well  be  strong  enough 
to  offer  protection  in  case  of  the  wheel  breaking.  A  proper 
hood  affords  complete  protection,  which  flanges  cannot  give; 
but  in  instances  where  a  hood  would  interfere  with  the 
proper  use  of  the  wheel,  flanges  offer  the  next  best  method 
of  protection.  There  are  many  satisfactory  types  of  protec- 
tion hoods  on  the  market,  the  reason  for  more  than  one  type 
being  found  in  the  variety  of  grinding  operations. 

There  are  several  satisfactory  designs  of  goggles  for  grind- 
ing, and  every  operator  doing  snagging  work  should  be  re- 
quired to  wear  them.  Since  the  particles  cut  off  by  grinding 
wheels  are  comparatively  small,  a  heavy  type  of  goggle  Is 
not  necessary.     Goggles  should  have  side  guards  of  wire  or 
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Figs.  2  to  6.      Examples  of  Defective  Mountings  that  are  likely  to  cause  Accidents 


leather,  as  particles  coming  from  the  side  have  been  known 
to  enter  the  eye.  A  glass  spark  shield  which  can  be  attached 
to  the  top  of  a  protection  hood  is  found  very  satisfactory 
where  wheels  are  used  intermittently,  as  in  the  case  of  a 
general  purpose  wheel  in  a  machine  shop.  It  is  recom- 
mended that  wire  glass  be  used.  Glass  spark  shields  have 
not  been  found  entirely  satisfactory  where  wheels  are  used 
continuously,  however,  due  to  the  fact  that  the  glass  soon 
becomes  pitted  from  the  heated  chips  of  metal.  Another 
form  of  protection  from  grinding  wheel  sparks  is  a  device 
consisting  of  a  piece  of  leather  attached  to  the  top  end  of 
a  protection  hood  and  extending  down  over  the  face  of  the 
wheel,  a  slot  being  cut  in  the  leather  of  the  approximate 
width  of  the  grinding  wheel. 

Dressers 

Grinding  wheel  dressers  are  sometimes  the  cause  of  acci- 
dents. If  the  work-rest  is  not  properly  adjusted  there  is  a 
possibility  of  the  dresser  being  caught  between  it  and  the 
wheel,  and  the  revolving  cutters  sometimes  break  into  pieces 
large  enough  to  cause  serious  damage.  A  type  of  dresser  is 
recommended  which  has  a  hood  as  an  integral  part  of  the 
handle,  the  hood  serving  to  protect  the  user  in  case  the 
cutters  break.  The  ordinary  type  of  dresser  can  be  made 
more  safe  by  attaching  a  thick  guard  of  sheet  iron  over  the 
cutters. 

There  is  great  need  for  the  standardization  of  grinding 
wheel  protection  devices.  This  subject  is  to  be  taken  up  in 
the  near  future  by  the  National  Council  for  Industrial  Safety 
and  the  National  Machine  Tool  Builders'  Association.  These 
two  organizations  will  consider  all  the  important  phases  of 
this  subject  and  endeavor  to  arrive  at  specifications  which 


can  be  adopted  as  standard  for  protection  devices  used  in 
connection  with  grinding  wheels.  In  conclusion,  it  is  gratify- 
ing to  note  that  the  efforts  for  safety  as  applied  to  grinding 
wheel  operations  are  accomplishing  results,  in  that  the  num- 
ber of  serious  accidents  is  rapidly  decreasing.  We  will 
always  have  a  few  unpreventable  accidents,  but  until  every 
preventable  accident  has  become  a  thing  of  the  past,  we 
should  strive  for  a  better  understanding  and  an  improved 
use  of  the  modern  safety  devices  for  grinding  wheels. 
*     *     * 

PREVENTING   MOISTURE    FORMING  ON 
WATCHMAKERS'    EYE-GLASS 

In  certain  branches  of  the  machinist's  trade,  and  especially 
in  fine  toolmaking,  the  use  of  a  watchmaker's  eye-glass  is 
frequently  required  for  long  periods.  It  will  be  found  that 
after  the  eye-glass  has  been  in  continuous  use  for  a  certain 
length  of  time — depending  principally  upon  the  temperature 
of  the  surrounding  atmosphere — the  lens  becomes  covered  with 
mist  on  the  side  nearest  the  eye.  This  interferes  with  the 
use  of  the  glass. 

There  are  many  good  preparations  on  the  market  which  can 
be  rubbed  on  the  lens  to  prevent  this  "fogging,"  but  as  they 
are  more  or  less  opaque,  they  are  not  to  be  recommended 
when  accurate  work  is  essential.  A  very  simple  and  effective 
method  which  is  found  in  use  in  some  shops  is  to  drill  four 
equally  spaced  holes  through  the  hard  rubber  shell  about  % 
inch  back  of  the  lens.  A  No.  54  drill  is  about  right  for  this 
purpose.  If  this  method  is  followed  the  eye-glass  can  be  kept 
in  the  eye  indefinitely  without  "fogging"  the  lens. 

G.  G. 


Fig.    6.     An   Efficient  Type  of  Protection  Hood 
used  by  the  International  Harvester  Co. 


Type    of    Protection    Hood    applied    to 
Norton   Grinding  Machines   with 
Satisfactory  Results 


Same  Type  of  Hood  shown  in  Fig.   6, 
with  End  Cover  swung  back 
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THE  VALUE   OF   A  PATENT* 

HY    KDUU  W.   HAUKiel 

There  are  no  ((uostions  In  rolallon  to  patents  more  Im- 
portant than  those  whieh  deal  with  their  coninierelal  value. 
Praetically  all  patents  are  applied  for  with  the  Idea  of  mak- 
ing prolUs,  and  the  value  of  a  patent  Is  tho  one  great  (lues- 
tlon  in  which  every  inventor  is  interested.  This  article  Is 
intended  to  Indicate  how  an  approximate  value  of  a  patent 
may  be  arrived  at.  It  may  be  said  in  the  beginning  that 
there  Is  a  popular  misconception  of  the  true  meaning  of  the 
grant  of  letters  patent.  In  the  popular  mind  a  patent  is  a 
licence  for  the  inventor  to  build  the  thing  disclosed  in  the. 
drawing  and  the  specification,  and,  further,  a  legal  bar  to 
prevent  others  from  building,  making  or  using  that  thing. 
These,  to  the  popular  mind,  arc  the  purposes  of  a  patent — 
first,  to  allow  the  inventor  to  use,  and  second,  to  prevent 
everyone  else   from  making  or  using  the  invention. 
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Figr,    1,     Wheelbarrow   as   covered  by  Jones'   Patent 

The  first  of  these,  that  is,  the  license  purpose,  is  not 
the  intention  of  the  patent.  The  law  does  not  contemplate 
licensing  an  inventor.  It  merely  contemplates  giving  him  a 
monopoly;  that  is,  he  can  stop  others  from  making,  renting 
or  using  the  invention  claimed  in  his  patent,  but  whether  he 
can  do  so  himself  or  not  depends  on  several  things.  This 
and  the  points  to  follow  can  best  be  illustrated  by  specific 
cases.  For  example,  let  us  assume  that  no  one  has  ever 
invented  a  common  wheelbarrow  and  that  Jonas  Jones  has  a 
patent  on  it,  as  illustrated  by  Fig.  1.  Let  us  further  suppose 
that  he  has  claims  as  follows: 

1.  A  barrow  comprising  a  load-holding  means,  wheel 
means  at  the  forward  end  thereof,  and  handle  means  at  the 
rear  end  thereof. 

2.  A  barrow  comprising  a  load-holding  body,  a  wheel  sup- 
porting the  forward  end  of  said  body,  legs  supporting  the 
rear  end  of  said  body,  and  handles  by  which  the  rear  end  of 
said  body  may  be  raised. 

3.  A  barrow  comprising  two  handle  members  having 
handles  formed  on  one  end  thereof,  a  wheel  supported  be- 
tween the  other  ends  of  said  handle  members,  a  rectangular 
body  supported  on  said  handle  members,  and  legs  extending 
donwardly  from  the  said  handle  members. 

Let  us  further  suppose  that  Jones  was  clearly  entitled  to 
these  claims  and  that  his  invention  is  the  very  first  that  even 
remotely  resembles  a  wheelbarrow.  In  this  case  the  govern- 
ment has  given  him  a  broad  patent  and  one  that  is  difficult 
to  avoid  infringing.  Claim  (1)  is  very  broad,  covering  as 
it  does  the  combination  of  any  sort  of  a  load-holding  means, 
any  sort  of  wheel  means  at  the  forward  end  of  the  load- 
holding  means,  and  handle  means  at  the  other  end  of  the 
load-holding  means.  While  it  could  be  avoided  by  placing 
the  wheel  and  the  handles  on  the  same  end  or  by  omitting 
one  of  the  three  elements  named,  it  is  evident  that  if  this 
is  done  we  will  not  have  a  wheelbarrow.  It  will  be  noted 
that  this  claim  does  not  specify  any  legs.  Nevertheless  it 
cannot  be  avoided  by  adding  legs.  In  other  words,  if  the 
three  elements  specified  in  the  claim  are  used  for  the  same 
purpose  and  in  the  relation  specified  in  the  claim,  the  claim 
cannot  be  avoided  by  adding  another  element. 

Let  us  now  suppose  that  Bronson  Brown  invents  the  wheel- 
barrow shown  in  Fig.  2  after  Jones  has  obtained  his  patent. 
The  patent  office  would  grant  claims   about  as   follows: 


1  A.  A  barrow  comprising  a  saucer-shaped  metal  load- 
holding  moans,  wheel  means  at  the  forward  end  thereof,  and 
handle  means  at  the  rear  end  thereof. 

2  A.  A  barrow  comprising  a  load-holding  means,  wheel 
means  at  tho  forward  end  ther(!of,  liingcnl  handles  at  the 
rear  end  thereof,  and  locking  braces  for  said  handles. 

To  the  average  person  it  would  seem  that  Bronson,  having 
a  patent  which  describes  and  claims  a  certain  type  of  wheel- 
barrow, should  be  entitled  to  make,  u.sc  and  sell  that  wheel- 
barrow. As  a  matter  of  fact  the  issue  of  the  patent  has  not 
affected  Bronson's  rights  to  make,  use  and  sell  in  the  sllght- 
I  st  degree.  His  invention  contains  all  the  elements  of  the 
lirst  claim  of  Jones  and  clearly  infringes  it.  In  other  words, 
lie  has  absolutely  no  right  to  make  it  until  the  Jones  patent 
runs  out. 

His  patent  simply  grants  him  a  right  to  prevent  others 
from  making  the  structure  claimed.  An  examination  of 
Claim  (lA)  discloses  that  it  is  like  Claim  (1)  except  that  it 
specifies  a  "saucer-shaped  metal  load-holding  means."  The 
claim  grants  to  Brown  the  sole  right  to  use  such  a  load-hold- 
ing means.  Now  Jones  can  prevent  Brown  from  making  any 
kind  of  a  wheelbarrow,  but  Brown  can  prevent  Jones  from 
using  his  peculiar  type  of  load  holder.  The  patent  to  Jones  is 
broad  or  generic,  while  the  patent  to  Brown  is  narrow  or 
specific.  If  no  patent  had  ever  been  granted  to  Jones  and 
the  wheelbarrow  shown  in  Fig.  2  was  the  first  of  its  class 
Claim  (1)  could  have  been  granted  thereon  as  well  as  upon 
the  wheelbarrow  shown  in  Fig.  1.  If,  however.  Brown's 
attorney  were  incompetent,  and  asked  only  for  Claims  (lA) 
and  (2A),  these  would  be  all  the  claims  Brown  would  get. 
In  this  case  any  one  could  build  the  wheelbarrow  shown  in 
Fig.  1,  as  this  neither  has  the  "saucer-shaped  load-holding 
means  of  Claim  (lA),  nor  the  "hinged  handles"  of  Claim 
(2A).  In  this  case  Brown  would  have  lost  a  valuable  in- 
vention due  to  having  a  poor  attorney. 

In  the  same  manner  Claim  (3)  of  Jones  patent  specifies 
"a  rectangular  body  supported  on  said  handle  members."  If 
Jones  had  no  broader  claim  than  this,  he  could  not  stop 
Brown  from  making  a  body  not  rectangular,  nor  could  he 
stop  any  one  from  doing  this  or  from  making  a  body  sup- 
ported otherwise  than  on  the  handle  members.  In  other 
words,  if  Jones  had  only  Claim  (3)  he  would  have  a  narrow, 
specific  patent  in  the  place  of  a  broad  generic  one. 

A  patent  covers  what  it  claims,  not  what  it  shows.  Every 
claim  is  a  patent  in  itself  and  may  be  sued  on  and  adjudicated 


Fig.   2.     Wheelb 


covered  by  Brown's  Subsequent  Patent 


•  See    Machinery,    April,     1914,     "Patents — Some    Essential    Facts    for    the 
Engineer,"    and   otlipr   articles    there   referred    to. 
t  Address:     1033   Higgins    BIdg..    Los   Angeles,    Cal. 


quite  apart  from  the  remaining  claims.  Each  claim  consists 
of  a  combination  of  several  elements  modified  by  limiting 
clauses.  Omitting  one  of  the  elements  from  a  structure 
avoids  that  claim  so  long  as  an  equivalent  element  is  not 
added  in  its  place.     This  is  the  general  theory  of  claims. 

Claims  are,  however,  interpreted  by  the  courts  in  the  light 
of  what  has  gone  before.  If,  for  example,  Jones  had  antedated 
Brown  by  several  years,  and  was  clearly  the  first  inventor  of 
any  sort  of  a  wheelbarrow,  the  courts  would  not  attach  much 
importance  to  the  "rectangular"  in  Claim  (3).  It  might 
be  argued  that  this  distinction  was  immaterial  and  that  the 
word  had  slipped  in  inadvertently.  If,  however,  wheelbar- 
rows like  Fig.  2  were  already  known,  it  would  be  evident 
that  Jones  must  limit  himself  to  rectangular  bodies  to  have 
a  valid  claim,  and  that  the  word  "rectangular"  would  be 
essential  and  not  inadvertent.  The  courts  will  also  consider 
various  collateral  circumstances,  such  as  the  relation  of 
Jones  and  Brown  and  the  utility  and  value  of  the  invention 
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at  issue.  For  this  reason  tlie  wording  of  claims  is  not  al- 
ways conclusive,  but  in  general  the  rule  is  as  stated. 

Having  now  a  certain  patent,  we  wish  to  know  its  value. 
Let  us  suppose  that  Brown's  patent  is  to  be  examined  to 
determine  its  value,  and  let  us  further  suppose  that  we 
itnovv  nothing  of  Jones'  wheelbarrow.  How  shall  we  arrive 
at  the  value  of  the  patent  to  Brown? 

The  first  thing  is  to  determine  the  prior  state  of  the  art 
at  the  time  Brown  applied  for  a  patent.  This  can  be  done 
by  having  the  patent  ofBce  make  a  typewritten  copy  of  the 
file-wrapper  and  contents,  and  send  them  to  us  with  the 
references  to  prior  patents  found  and  cited  by  the  examiner 
in  the  prosecution  of  the  case.  We  can  then  carefully  review 
the  case,  see  what  claims  Brown  made  originally  and  what 
claims  he  had  to  cancel  and  abandon.  We  can  see  further 
just  what  the  prior  patents  were  with  which  he  had  trouble. 
If  the  case  is  very  important  we  may  send  for  file-wrappers 
and  contents  on  some  or  all  of  these  prior  patents  and  study 
them.  Further,  we  would  go  ourselves  to  the  patent  office 
and  search  the  records  for  patents  that  the  examiner  did 
not  regard  as  pertinent  or  overlooked  in  his  search.  This 
would  all  take  time,  but  would  result  in  a  clear  conception 
as  to  exactly  what  Brown  was  entitled  to  when  he  applied. 

The  claims  in  the  Brown  patent  are  then  studied  to  see 
what  the  elements  of  the  combination  are,  and  to  see  if 
one  or  more  cannot  be  omitted  and  yet  have  a  commercial 
device.  If  one  of  these  elements  is  not  absolutely  essential 
or  if  a  limiting  clause  is  present  which  may  be  omitted 
without  hurting  the  article  it  is  sought  to  manufacture,  it 
may  be  at  once  said  that  the  patent  is  of  little  or  no  value. 
Many  patents  are  valueless  on  their  face  due  to  limiting 
clauses  therein  or  to  elements  that  are  not  essential.  Many 
others  are  valueless  because  they  are  dominated  by  earlier 
and  broader  patents.  The  search  in  the  patent  office  and  the 
study  of  the  data  collected  should  disclose  these  broader 
patents  if  any  exist.  It  may  be  said,  however,  that  there 
is  no  sure  way  to  find  absolutely  all  the  prior  patents  that 
may  affect  the  right  to  manufacture  an  article.  This  is  due 
partly  to  the  fact  that  a  claim  for  a  collection  of  elements 
used,  for  example,  in  a  wheelbarrow,  may  be  found  in  a 
wagon,  a  railroad  car  or  an  aeroplane  patent.  You  may  be 
sure  that  you  cannot  manufacture  an  article  due  to  a  prior 
patent,  but  you  can  never  be  sure  you  are  not  infringing  the 
rights  of  some  one  else. 

Strictly  speaking,  the  only  way  to  determine  a  patent's 
value  is  to  submit  it  to  a  lawsuit.  After  a  patent  has  been 
passed  upon  by  a  Federal  court  and  has  stood  the  test  of 
litigation  its  value  may  be  said  to  be  fixed.  This  is  very 
expensive  and  slow,  and  no  business  man  wants  to  wait  for 
such  action  by  the  courts.  There  is  no  reason,  however,  why 
a  competent  patent  lawyer  cannot  arrive  very  closely  at  a 
patent's  value  at  a  very  moderate  expense.  Certainly,  no  one 
should  pay  for  patent  rights  or  embark  in  a  business  based 
wholly  or  in  part  on  patent  rights  without  first  getting  such 
an  opinion. 


*     *     * 

LINING  UP  ENGINE   LATHE   HEADSTOCKS 
AND   TAILSTOCKS* 

BY    ALFRED   SPANGENBERGt 

The  first  requirement  in  aligning  engine  lathe  headstocks 
and  tailstocks  on  the  beds  is  to  determine  the  horizontal 
alignment,  both  as  regards  parallelism  with  the  ways  on  the 
bed  and  relative  height  between  the  headstock  and  tailstock 
spindles.  This  is  owing  to  the  fact  that  if  any  errors  are  dis- 
covered which  exceed  the  allowable  limits  of  variation,  the 
part  at  fault  must  be  removed  and  either  filed  and  scraped  to 
bring  it  true,  or  machined  if  the  circumstances  warrant  such 
a  procedure.  By  the  usual  method  of  making  this  test,  where 
the  indicator  is  carried  in  a  fixture  fitting  the  bed  vees  or 
clamped  in  the  regular  carriage  toolpost,  it  becomes  neces- 
sary to  first  align  the  headstock  and,  tailstock  spindles  side- 
ways; otherwise,  the  line  of  motion  of  the  indicator  point  in 

•  I'"or  additional  Information  on  this  subject,  see  also  "Asspmbling  a  21 
Inch  Engine  I.atlic,"  pnlilishpd  In  Machineht  for  Novenibor.  1900;  atnl 
"Kepalrlng   Lathes   and    Mlllintr   Machines, "    published    in   July,    1911. 

t  Address:    951  W.  uth  St.,   rialnfleld,   \.   .T. 


traveling  from  one  collar  to  the  other  on  the  test-bar  would 
not  be  parallel  with  the  axis  of  the  test-bar  and  the  readings 
would  be  false. 

A  fixture  that  permits  the  testing  of  horizontal  alignments 
regardless  of  the  errors  sideways,  thereby  saving  much  time, 
is  shown  in  the  accompanying  illustration,  which  also  shows 
a  headstock  and  tailstock  in  position  on  the  lathe  bed  ready 
for  the  test.  As  will  be  seen,  the  fixture  fits  the  V-tracks  on 
the  bed  and  is  provided  with  a  plane  surface  A  which  is 
scraped  true  to  support  the  Brown  and  Sharpe  indicator  B. 
The  idea  is  to  pass  the  indicator  point  under  the  test-bar  in 
a  crosswise  direction,  the  maximum  reading  indicating  the 
true  height.  Clamp  C  is  used  to  clamp  the  indicator  on  the 
fixture  when  testing  alignments  sideways. 

The  method  of  "lining  up"  is  to  place  the  test-bar  D  in  the 
taper  hole  in  the  headstock  spindle,  and  with  the  Indicator 
set  as  shown,  the  spindle  is  revolved  slowly  by  hand  to  test 
the  concentricity   of  the  taper  hole.     A  chalk   mark   is   then 


Fixture    for   aligTiin^   the    Headstock    and    Tailstock,    ■which    permits 
of   making   Height   Tests   reg'ardless    of    Sidewise    Alignment 

made  on  the  test-bar  and  a  corresponding  mark  on  the  spindle 
nose  to  denote  a  point  that  is  a  mean  between  the  "high"  and 
"low"  points  on  the  bar.  All  subsequent  readings  of  the  test 
indicator  are  taken  from  this  point.  This  test  is  obviously 
necessary,  since  the  bar  is  particularly  likely  to  run  out  at  its 
free  end  due  to  a  number  of  conflicting  elements,  the  error  in 
any  one  of  which  may  be  infinitesimal.  The  fixture  is  now 
moved  along  to  collar  E.  The  Indicator  is  passed  under  the 
bar  in  a  crosswise  direction  and  the  indicator  dial  is  set  to 
zero  at  the  highest  reading.  A  similar  reading  is  taken  at 
collar  F  which  shows  the  error  as  regards  parallelism  with 
the  vees  of  the  bed.  The  bar  is  then  moved  over  into  the  tail- 
stock  spindle  hole  and  readings  are  taken  on  both  collars  in 
order  to  test  its  parallelism  and  the  relative  height  of  both 
spindles.  Each  reading  is  properly  noted  on  a  suitable  form, 
and  if  the  errors  are  within  the  permissible  limits  of  varia- 
tion, the  headstock  is  set  parallel  with  the  vees  sideways  and 
the  dowel  pin  holes  are  reamed. 

The  setting  of  the  headstock  sideways  is  accomplished  by 
again  placing  the  test-bar  in  the  head  spindle  and  indicating 
on  the  side  of  the  bar,  the  clamp  C  being  utilized  to  hold  the 
indicator  rigidly.  As  was  previously  explained,  the  spindle 
was  moved  a  quarter  turn  before  this  test  so  as  to  indicate 
on  the  same  point  on  the  bar.  The  indicator  point  is,  of 
course,  set  at  a  height  the  same  as  that  of  the  spindle  axis,  as 
nearly  as  the  eye  can  judge,  and  at  the  same  time  the  dial  is 
set  to  read  zero.  After  the  head  is  set  parallel  and  pinned, 
the  test-bar  Is  moved  over  into  the  tailstock  spindle  hole, 
and  having  adjusted  the  set-over  screw  G  to  bring  this 
spindle  in  line  with  that  in  the  headstock  (the  reading  being 
zero,  the  same  as  before)  the  tailstock  spindle  is  tested  for 
alignment  sideways. 

In  setting  the  indicator  at  the  starting  point,  care  should 
be  taken  to  make  the  maximum  movement  of  the  indicator 
needle  not  exceed  0.005  inch  above  its  normal  position,  as 
otherwise  the  spring  of  the  dial  supporting  arms  is  likely  to 
cause  false  readings,  especially  if  there  is  considerable  varia- 
tion in  the  different  readings. 

•     •     • 

The  city  of  Sheffield,  England,  has  400  concerns  engaged  in 
the  manufacture  of  steel. 
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DYNAMICS  OF  QAS  ENGINE  CAMS* 


A   CONSIDERATION   OF  THK  MUSHROOM  TYPE  OF  VALVE    LIFTER 


Fig.    1. 


Valve    Gear    with   Mushroom 
Type  of  Lifter 


Fig.    2.     Valve   Gear   with  Holler 
Type  of  Lifter 


WHILE  this  article  bears  the  same  general  title  as 
those  that  appeared  in  Machinery  for  November 
and  December,  1912,  it  is  entirely  independent  of 
them,  as  it  deals  with  a  different  type  of  cam.  For  the 
benefit  of  the  readers  who  have  missed  the  former  series,  the 
article  here  presented  will  be  made  as  clear  as  possible  with- 
out going  into  minute  details  and  repeating  what  has  already 
been  published. 

What  is  generally  known  as  the  mushroom  type  of  valve 
lifter,  used  for  actuating  the  valves  of  a  gasoline  engine,  is 
shown  in  Fig.  1;  and  the  more  popular  form  of  lifter — 
known  as  the  roller  type — is  shown  in  Fig.  2.  The  main  dif- 
ference between  the  two  types  lies  in  the  fact  that  the  valve 
gear  equipped  with  the  mushroom  lifter  possesses  fewer 
parts  and  requires  less  machining,  piece  for  piece,  than  does 
a  similar  valve  gear  equipped  with  the  roller  type  of  lifter; 
in  short,  the  former  is  cheaper  to  build.  Its  chief  dis- 
advantage lies  in  its  noisy  operation,  and  this  characteristic 
— said  to  be  inherent — has  prevented  its  general  introduction 
on  pleasure  cars,  particularly  those  of  the  type  that  make 
their  appeal  to  the  buying  public  through  their  mechanical 
perfection  rather  than  their  low  selling  price.  This  state- 
ment is  not  made  with  the  object  of  condemning  the  mush- 
room type  of  lifter;  on  the  contrary,  when  we  become  ac- 
quainted with  some  of  its  peculiarities,  a  proper  place  will 
be  found  for  it,  where  from  a  mechanical  point  of  view  it 
will  be  on  a  par  with  the  roller  type,  and  considered  from  a 
commercial  standpoint  will  even  be  in  the  lead. 

We  shall  now  proceed  to  design  a  cam-shaft  to  meet  the 
following  requirements:  Base  circle  of  cam,  1.000  inch  in 
diameter;  cam  lift,  3/16  =  0.1875  inch;  clearance  between 
valve  and  valve  lifter,  0.006  inch;  timing,  as  per  diagram 
shown  in  Fig.  3.  All  these  conditions  govern  the  shape  of 
the  two  cams,  and  we  shall  presently  commence  with  the  inlet 
cam.  Referring  to  the  timing  diagram.  Fig.  3,  we  observe 
that  the  inlet  valve  is  open  for  200  degrees  of  the  crankshaft 
circle.  Since  the  inlet  cam  which  directly  actuates  this 
valve  is  mounted  on  the  half-time  shaft,  its  active  angle  is 
100  degrees.  To  this  we  must  add  twice  the  clearance  angle 
to  compensate  for  lost  motion  (due  to  clearance  between  the 
valve  stem  and  the  valve  lifter)  on  the  up  and  down  strokes. 
In  the  mushroom  type  of  valve  gear,  the  clearance  angle  is 
determined  entirely  by  the  base  circle  of  the  cam  and  the 
radius  of  the  arc  AB,  as  shown  in  Fig.  4.  The  latter,  in  its 
turn,  is  governed  by  the  lift  of  the  cam,  its  active  angle  and 
also  by  its  clearance  angle.  The  relation  being  mutual  and 
rather  complicated,  the  writer  has  developed  a  very  simple 
cut-and-try  method  which  need  never  involve  more  than  one 
trial. 


TBRRTt 

In  Fig.  4,  the  cam  and  its  lifter  arc  shown  In  a  position 
where  the  latter  is  ready  to  rise.  When  In  this  position,  the 
arc  AB  is  tangent  to  the  line  MN  and  also  to  the  base  circle 
of  the  cam  at  the  point  A.  The  center  from  which  the  arc 
AB  can  be  struck  to  satisfy  these  conditions  must  obviously 
lip  on  the  vortical  line  AH.  The  active  angle  of  the  cam  being 
100  degrees,  its  center  line  cannot  bo  less  than  50  degrees 
from  the  line  OA;  as  a  matter  of  fact,  the  true  angle  made 
by  the  center  line  of  the  cam  with  this  line  OA  is  50  de- 
grees plus  the  clearance  angle.  Assuming  that  the  clearance 
angle  is  2  degrees,  we  draw  our  preliminary  center  line  OF 
52  degrees  from  OA.  Next  strike  the  arc  CD  with  a  radius 
of  0.6875  inch  (0.500  -f  0.1875)  which  limits  the  lift  of  the 
cam;  arc  CD  intersects  OF  at  E.  Now  the  arc  AB  should 
intersect  our  assumed  center  line  OF  at  a  point  F  such  that 
OF  is  greater  than  OE.  The  reason  for  this  is  that  if  OF 
were  less  than  OE,  we  would  fail  to  obtain  the  required  lift; 
and  if  OF  were  equal  to  OE,  we  would  succeed  in  maintain- 
ing the  required  lift  but  the  cam  would  terminate  in  a  sharp 
ridge,  which  would  be  a  poor  design.  Also,  for  the  sake  of 
quiet  action  (as  will  be  proved  later  on)  the  radius  of  the 
arc  AB  must  be  as  small  as  possible.  Limited  by  these  two 
conditions,  there  is  left  only  a  very  small  range  through 
which  the  value  of  this  radius  can  vary,  and  we  select  the 
nearest  even  dimension,  namely  2%   inches. 

As  the  cam  revolves  in  a  counterclockwise  direction,  the 
lifter  rises  and  the  point  of  contact  between  MN  and  AB 
moves  to  the  right  of  A;  at  the  same  time,  the  center  H  of 
the  arc  AB  describes  an  arc  HH^,  with  0  as  its  center.  But 
as  long  as  MN  remains  tangent  to  AB,  the  distance  between 
MN  and  H  remains  constant,  namely  2%  inches,  and  hence 
the  rise  of  the  valve  lifter  at  any  instant  must  be  equal  to 
the  rise  of  H  above  the  horizontal  line  HI.  If  the  lifter  rises 
the  distance  MM^,  or  0.006  inch  (clearance),  H  moves  to  a 
new  position  H^,  such  that  GH  equals  0.006  inch;  and  the  cam, 


•  For  additioual  information  on  this  subject  see  ■The  Valve  Problem  on 
Gasoline  Engines."  published  in  the  March,  1914,  number  of  Machinery, 
and   other  articles   there   referred   to. 

t  Address:    1063  Manning  St.,   Flint,   Mich. 


Fig,    8.     Timing   Diagram   for   the    Cams 
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In    the   meanwhile,    has    turned    through    an    angle    a,    which 
obviously  is  our  clearance  angle. 
1.994 

cos  a  = =  0.997. 

2.000 
a  =  4  degrees  30  minutes. 
The  real   center  line  of  the  ram   is   Ot)„  which   makes   an 
angle  of  54   degrees   30   minutes   with   OA   and   the  total   in- 
cluded angle  of  the  inlet  cam  is  109  degrees  as  shown  in  Fig. 
6.    The  common  practice  in  regard  to  the  fillet  is  to  place  its 
center  on  the  center  line  of  the  cam,  and  our  next  problem 
consists   in   accurately    determining   the    radius    of   the   fillet 
which  will  be  tangent  to  both  AB 
and   CD  and   whose  center  lies   on 
0£,.    From  Fig.  5  we  find: 
OH  =  2.000  inches  ^  X 
00,  =  0.6875  — S  inch  =  y. 
O,.ff  =  2.500  — S  inch  =  Z. 
angle  HOO,  =  125   degrees   30   min- 
utes =  e. 
X'  +Y'  —  Z' 

cos  6  = . 

2XY 
cos    125    degrees    30    minutes  =  cos 
(90°  +35°  30')  =  — sin  35  degrees 
30  minutes  =  —  0.5807. 
2»  —  X^  —  Y' 
Hence  =0.5807. 


as  the  inlet  cam,  except  that,  being  wider,  it  posseBses  a 
dwell — amounting  in  this  case  to  10  degrees — as  shown  in 
Fig.  7.  Considerable  gain,  so  far  as  quietness  of  operation  is 
concerned,  may  be  secured  by  taking  advantage  of  the  wider 
angle  of  the  exhaust  cam  for  the  purpose  of  shortening  the 
radius  of  the  arc  that  controls  the  clearance  angle.  It  is  evi- 
dent from  Fig.  4  that  the  shorter  the  radius  of  the  arc  AB, 
the  greater  is  the  clearance  angle  a  for  a  given  amount  of 
backlash  between  the  valve  stem  and  the  valve  lifter;  and  It 
will  be  proved  later  on  that,  other  things  being  equal,  the 
greater  the  clearance  angle  for  a  given  amount  of  backlash. 


Fig:.  6. 
2XY 
Substituting  actual  values  for  A',   Y  and  Z,  we  obtain 
(2.500  — S)'—  (0.6875  — &)■'  — 4  =  0.5807  X  2 

X  2(0.6875  — S) 
6.25  —  5S  +  8'—  (0.4726  —  1.375S  +  S^)  _  4  ^ 
1.5968  — 2.3228S. 
By  adding,  subtracting  and  transposing  we  get: 
1.3022S  =  0.1806. 
0.1806 

8  = =0.139  inch. 

1.3022 

The    object    of    determining    the    radius    of    the    fillet    in 

thousandths  of  an  inch  is  to  enable  the  toolmaker  to  form  an 

accurate  templet  with  the  help  of  which  he  shapes  the  first 

master  cam.     The  templet  is  shown  in  Fig.  8;   in  laying  this 


Method    of    determining    the 
Clearance    Angle 

out,  the  distance  OO^  must  be  given  in  thousandths  of  an 
inch,  and  this,  of  course,  is  impossible  unless  the  radius  of 
the  fillet  is  accurately  determined.  The  fillet  hole  is  drilled 
first — in  this  case — with  an  under  sized  9/32-Inch  drill;  next, 
the  base  circle  hole  is  drilled,  and  finally  the  remaining 
metal  is  removed  by  filing. 
The  exhaust  cam  is  generally  made  up  of  the  same  arcs 


Method  of  layingr  out  the  Inlet  Cam  Fig.  7.     Method  of  laying  out  the  Exhaust  Cam 

the  quieter  is  the  valve  gear.  This  principle  has  been  pointed 
out  in  the  analysis  of  the  roller  type  of  valve  gear  ("Dynamics 
of  Gas  Engine  Cams,"  engineering  edition  of  Machinery, 
November  and  December,  1912)  and  it  applies  equally  well 
to  the  mushroom  type. 

Spacing:  of  Cams 
Our  next  problem  is  to  space  the  inlet  and  exhaust  cams  that 
operate  the  same  cylinder  so  as  to  secure  the  succession   of 
events  prescribed  by  the  timing  diagram  shown  in  Fig.  3.   The 
Otto  cycle  consists  of  four  strokes  of  the  engine,   generally 
considered    as    taking   place    in    the    following    order:      First, 
suction   or   inlet   stroke;    second,   compression    stroke;    third, 
expansion  stroke;    and   fourth,  exhaust  stroke.     Any  suction 
stroke   follows   immediately   after  the   exhaust   stroke   of  the 
preceding  cycle;  or,  to  put  it  in  other  words, 
the  action  of  the  exhaust  cam  immediately 
precedes    that    of    the    inlet    cam,    which    is 
also  evident  from  Fig.  3.    A  simple  graphical 
method   for   spacing   the   exhaust   and    inlet 
cams   is   shown   in   Fig.   9.     With   the   cam- 
shaft revolving  counterclockwise,   we  select 
the  horizontal   line   OA   for   the  center  line 
of  our   exhaust   cam.     Fig.    3   calls   for   220 
degrees  of  exhaust  valve  opening;  the  active 
angle   of   the  exhaust  cam   mounted  on   the 
half-time    shaft    will    be    110    degrees,    and, 
hence,  the  "exhaust  opens"  line  OB  lies  55 
degrees  ahead  of  OA.     Again,  according  to 
Fig.     3,    the    "Inlet    opens"    and    "exhaust 
opens"  lines  are  225   degrees  apart;    hence, 
in    Fig.    9,    OB    is   112    degrees    30   minutes 
ahead  of  OC.     The  active  angle  of  the  inlet 
cam  being  100  degrees,  its  center  line  OD  is 
50   degrees   behind    OC.     This   gives   us   107 
degrees   30   minutes   for   the   angle   between 
the   center   lines   of   the    inlet   and    exhaust 
cams  operating  the  same  cylinder.    Fig.  10  Is 
a  diagrammatic  end  view  of  the  cam-shaft  de- 
signed for  a  four-cylinder  engine;    it  shows 
the  proper  arrangement  of  the  four  sets  of 
cams  that  would  enable  the  engine  to  fire  as 
indicated,  viz..  cylinders  1,  3,  4  and  2. 
Fig.   11   Is  what   may  be   properly  termed   the   "broadside" 
view   of  the  cam-shaft.     It  shows  the   usual   arrangement  of 
cams  along  the  shaft  and  the  supporting  bearings.     The  size 
of  the  center  journal  might  be  a  source  of  wonder  to  the  un- 
initiated;   the  reason  for  this  lies  in  the  fact  that  when  as- 
sembling the  cam-shaft  in  the  motor,  four  of  the  eight  cams 
must  pass  through  the  center  bearing — hence,  the  size  of  the 
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latter.  The  cam- 
shaft Bhown  In  Fig. 
11  is  a  onc-piccc 
forging,  with  the 
cams  forged  in- 
tegral with  the 
shaft,  which  is  al- 
most tho  universal 
practice  today. 

Clearance  Antfle  on 
the  Roller  Type  of 
Valve  Gear 
Fig.  12  is  a  dia- 
gram used  for  de- 
termlning  the 
clearance  angle  on 
the  roller  type  of 
valve  gear.  The 
proportions  are 
those  commonly  used,  namely,  1  inch  diameter  for  the  roller 
and  1  inch  for  the  base  circle  of  the  cam.  The  cam  and  its 
roller  are  shown  in  a  position  where  the  latter  is  just  on 
the  point  of  rising,  and  OC  =  1.000  inch.  When  the  backlash 
is  closed,  the  distance  between  the  cam  and  roller  centers  is 
1.006  inch.  The  cam,  in  the  meantime,  has  turned  through 
the  angle  COCi  which  is  our  clearance  angle  a. 
OG        1.000 

cos  COC^  = = =  0.994. 

00,       1.006 
a  ^  6  degrees  15  minutes. 
We   shall   use  this  particular  valve   gear  later   on   for   the 
purpose  of  comparing  it  with  the  mushroom  type.     Unfortu- 
nately, such  a  comparison  cannot  be  fair  to  either  valve  gear. 


/ 
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Fig.    8.     Templet  for  the  Inlet  Master  Cam 
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Fig.  9. 

Fig.    9.     Method    of    spacing 
Inlet   and   Exhaust    Cams 


Fig.    10.     Diagrammatical    End    View    of    a 
Four-cylinder   Engine    Cam-shaft 


There  are  so  many  points  of  difference  between  the  two  types 
that  it  is  impossible  to  bring  them,  figuratively  spealiing,  to 
the  same  denominator,  as  we  have  done  in  the  preceding 
series  when  comparing  a  tangential  and  a  uniformly  acceler- 
ated and  retarded  motion  cam  operating  absolutely  the  same 
type  of  valve  gear.  Nevertheless,  such  a  comparison  will 
help  us  to  realize  what  we  can  expect  from  either  type  when 
built  along  conventional  lines  and  operating  under  similar 
conditions. 

Origin  of  Noises 
It  has  been  conclusively  proved   in  the  former  series  that 
the  noise  produced  by  the  valve  gear  is  wholly  due  to  the 


clearance  between  the  valve  stem  and  the  valve  lifter.  The 
instant  tills  backlash  Is  closed,  the  valve  stem  Is  at  rest, 
while  the  viilvo  lifter  possesses  a  definite  velocity.  This  state 
of  things  results  In  an  impact  which  is  repeated  on  the  down 
stroke  when  the  velocity  of  the  valve;  is  suddcinly  checked 
by  the  valve  seat.  Simple  observation  tends  to  show  that 
noise  increases  very  rapidly  with  the  speed  of  the  engine, 
and,  lience,  with  the  impact  of  the  various  parts  of  the  valve 
gear.  Impact  may  be  defined  as  the  instantaneous  trans- 
ferring of  energy  from  one  body  to  another;  the  greater  the 
energy  stored  in  the  moving  parts,  the  greater  the  impact, 
and  hence  noise,  that  Is  produced.  From  the  foregoing  it 
seems  reasonable  to  assume  that  the  noise  varies  in  a  direct 
ratio  to  the  mass  of  striking  parts  of  the  gear  and  to  the 
square  of  their  velocity. 

Mushroom  vs.  Roller 
Type 
Let  us  assume 
two  similar  en- 
gines running  at 
the  same  speed; 
one  equipped  with 
the  roller  type  of 
valve  gear  and  the 
other  with  the 
mushroom  type, 
but  both  gears  be- 
ing identical  as  to 
their  weight,  clear- 
ance, etc.  It  is  ob- 
vious  that  the 
quieter  of  the  two 
engines  will  be  the 
one  whose  valve 
lifters  possess  the 
least  velocity  at 
the  instant  the 
clearance  is  closed. 
We  need  not  go 
into  a  minute  study 
of  the  motion  of 
the   lifters,   as   the 
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Fig.    12. 


Relation  between  the  Clearance  and  the 
Clearance  Angle 


following  simple  consideration  will  help  us  to  decide  which 
of  the  two  types  is  the  noisier,  and  to  what  extent.  Both 
lifters  start  with  zero  velocity  and  both  rise  0.006  inch  be- 
fore the  clearance  is  closed;  but  the  roller  lifter  covers  this 
distance  in  6  degrees  15  minutes  of  the  cam-shaft  angle, 
whereas  the  mushroom  lifter  accomplishes  the  same  result 
in  4  degrees  30  minutes.  With  both  cam-shafts  revolving  at 
the  same  speed,  the  mushroom  lifter  must  have  greater  aver- 
age velocity  in  order  to  cover  the  same  distance  as  the  roller 
lifter  in  less  time.  The  average  velocity  in  both  cases  equals 
one-half  the  final  velocity,  i.  e.,  one-half  the  velocity  at  the 
instant  that  the  impact  takes  place.  While  this  statement  is 
not  strictly  true,  it  is  accurate  enough  for  our  purposes.    Let 

jS  =  clearance  in  inches; 

Ti  ^  final  velocity  of  roller  lifter  in  inches  per  second; 

F2  =  final  velocity  of  mushroom  lifter  in  inches  per 
second; 

Ti  =  time  in  seconds  corresponding  to  an  angular  move- 
ment of  6  degrees,  15  minutes  of  the  cam-shaft  at 
any  R.  P.  M.  of  the  engine; 


1< 2if^--^l%k-2A-->!'- 


Fig.    11.     "Broadside  View"   of  the   Cam-shaft   of   a  Four-cylinder  Engine 
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Tj  =  time  in  seconds  corresponding  to  an  angular  move- 
ment  of   4    degrees   30   minutes    of   the   cam-shaft 
angle  at  the  same  R.  P.  M.  of  the  engine. 
We  then  have: 

S  =  1/2  7,7',.  (1) 

S  =  i^y,r,.  (2) 

From  (1)  and  (2) 

7,T,  =  ysTj.  (3) 

V,       T,       6°  15' 

—  =  — = .  (4) 

F,       r,       4°  30' 
The  noise  caused  by  the  two  lifters  is  proportional  to  the 
squares  of  their  respective  velocities.     Hence  we  may  write: 
Noise  of  mushroom  lifter 


Noise  of  roller  lifter 


V,'  /6.25  Y  /MV" 

y,'  \  4.5  /  \i8/ 

625 


=  1.93. 


324 


In  other  words,  the  mushroom  lifter  is  almost  twice  as 
noisy  as  its  rival.  It  is  obvious  that  the  only  way  to  diminish 
this  noise  is  to  increase  the  clearance  angle,  i.  c,  to  shorten 
the  radius  of  the  arc  AB,  Fig.  4.  Our  conclusions  in  regard 
to  the  relative  amount  of  noise  hold  good  for  the  downward 
stroke  of  the  valve,  since  the  weight  of  the  latter  remains 
unchanged  whichever  type  of  lifter  is  employed;  on  the  up- 
stroke, however,  the  ratio  of  noises  is  considerably  lower, 
owing  to  the  fact  that  the  mushroom  lifter  usually  weighs 
from  30  to  40  per  cent  less  than  the  roller  type.  About  two 
years  ago  when  designing  a  new  engine,  the  writer  dis- 
covered for  himself  the  principles  underlying  quiet  operation 
of  valve  gears.  While  recognizing  the  advantage  of  the  roller 
type  accruing  from  its  lower  speed  of  impact,  he  selected  the 
mushroom  type  and  by  properly  proportioning  the  cam  of 
the  latter,  obtained  some  very  gratifying  results.  This  en- 
gine is  known  to  have  run  at  over  1800  revolutions  per  minute 
and  its  quietness  of  action  was  a  matter  of  comment. 

About  a  year  ago  the  writer  chanced  to  see  an  engine  de- 
signed to  run  at  not  over  1200  revolutions  per  minute,  the 
speed  being  controlled  by  the  governor.  The  mushroom  type 
of  valve  gear  was  used  first,  but  the  cam  was  so  poorly  de- 
signed, the  clearance  angle  amounting  to  only  2  degrees  30 
minutes,  that  the  noise  was  very  pronounced  and  the  roller 
type  of  gear  was  eventually  substituted  in  its  place.  As  com- 
pared with  the  first  engine,  the  impact  at  the  same  engine 
speed  was  in  the  ratio  of: 
4.5' 


2.5= 


/9\5         81       3.24 
\r)}  25         1    ' 


The  failure  on  the  part  of  the  designers  to  recognize  the 
principles  governing  quiet  operation  of  valves  is  no  doubt 
responsible  for  the  widespread  opinion,  often  voiced  by  the 
technical  press,  that  the  mushroom  type  of  gear  is  a  noisy 
one,  and  that,  as  such,  is  unsuitable  for  rapidly  revolving  en- 
gines. The  writer  not  only  takes  exception  to  this  state- 
ment, but  he  contends  that  the  mushroom  cam  and  lifter  can 
be  designed  to  work  at  their  best  only  on  high-speed  engines. 
The  latter  require  early  opening  of  the  exhaust  valves  and 
late  closing  of  the  inlet  valves,  in  accordance  with  principles 
explained  in  an  article  entitled  "Timing  an  Offset  Automo- 
bile Engine"  published  in  the  engineering  edition  of 
Machinery  for  February,  1911.  In  other  words,  the  angle  of 
the  valve  opening,  and,  hence,  the  active  angle  of  the  cam, 
is  greater.  Now  if  we  turn  to  Fig.  4,  it  will  be  seen  that  if 
the  active  angle  of  the  cam  were  increased,  i.  e.,  if  the  center 
line  were  brought  closer  to  the  horizontal  line,  it  would 
be  possible  to  describe  the  arc  AB  with  a  shorter  radius 
and  thereby  increase  the  clearance  angle  a.  A  further 
slight  advantage  could  be  secured  by  decreasing  the  lift  of 
the  cam.  Now,  short  valve  lifts  coupled  with  the  use  of  large 
valves  is  a  condition  which  becomes  more  and  more  desirable 
as  the  speed  of  the  engine  increases.  The  slow  speed  engines, 
on  the  other  hand,  should  have  shorter  valve  openings,  and, 
hence,  smaller  active  cam  angles — a  condition  decidedly  un- 
favorable to  a  large  clearance  angle,  and  in  such  a  case 
either  quietness  of  action  or  proper  timing  must  be  sacrificed. 
This  is  the  explanation  of  the  apparent  paradox  that  the 
noisy  mushroom  type  of  valve  gear  can  be  used  to  better  ad- 
vantage on   high-speed  than  on  comparatively  slow  engines. 


DON'TS   FOR  BALL  BEARING  USERS* 

UY    ARTHUR    V.     KAKKi 

Lubrication  and  Care 
Don't  run  ball  bearings  without  plenty  of  lubricant.     The 

highly  polished  surface  of  the  balls  and  races  suffers  if  run 
without  lubrication. 

Don't  use  any  lubricant  that  is  not  chemically  neutral,  i.  c, 
without  acid  or  alkali.  For  high-speed  machinery,  use  a 
light  machine  oil  and  for  heavy  loads  use  a  heavy  mineral 
vaseline. 

Don't  fail  to  inspect  and  clean  the  bearings  at  regular  in- 
tervals, flushing  out  the  bearings  with  a  clean  supply  of 
gasoline  or  kerosene  whenever  lubricant  is  charged  Into  the 
bearings.  Remember  that  dust  and  dirt  may  have  entered 
the  housing  and  it  should  be  removed  to  avoid  damage  to  the 
bearing. 

Don't  forget  to  keep  the  lubricating  and  drain  holes  of  the 
housing  closed  to  prevent  the  leakage  of  the  lubricant  or 
the  entrance  of  dirt. 

Don't  tamper  with   the  bearings  or   their  housings   unless 
you  are  compelled  to  do  so  for  some  good  reason. 
Shipping-  and  Packinfir 

Don't  unpack  the  bearings  from  the  box  until  you  are  ready 
to  install  them  on  a  machine. 

Don't  put  bearings  on  the  bench  or  on  the  floor  until  you 
have  provided  a  thoroughly  clean  surface  for  them. 

Don't  ship  machines  containing  ball  bearings  unless  you  are 
certain  that  no  dirt,  grit  or  water  can  get  into  the  ball  bear- 
ing housings  during  the  crating  or  while  in  transit. 

Don't    let    ball    bearings    or    machines    with    ball    bearings 
leave  the  shop  without  being  certain  that  the  bearings  and 
housings  are  scrupulously  clean  and  filled  with  lubricant. 
Mounting 

Don't  mount  a  ball  bearing  unless  the  shaft  and  housings 
are  turned  perfectly  true,  carefully  finished  and  tool  marks 
removed  to  insure  the  proper  seating  of  the  races.  In  case 
split  housings  are  found  desirable,  great  care  should  be  taken 
to  see  that  the  housing  sections  do  not  squeeze  the  bearing. 

Don't  forget  to  clean  the  housing  thoroughly  with  kero- 
sene oil  before  mounting  the  bearing. 

Don't  use  a  steel  hammer  directly  on  the  inner  race  when 
driving  it  into  position.  Light  blows  struck  with  a  soft 
metal  hammer  or  wooden  mallet  are  sufficient. 

Don't  drive  the  outer  race  into  the  housing.  This  should 
have  a  sucking  fit  and  should  go  into  position  without  force. 

Don't  forget  to  provide  for  shaft  deflection  unless  the 
bearing  itself  provides  for  it,  to  allow  for  inaccuracies  of 
mounting  and  housing. 

*     *     * 

DRILLING  HOLES  IN  GLASS 
The  following  is  a  satisfactory  method  of  drilling  holes 
in  glass.  Take  a  piece  of  straight  copper  tubing,  the  outside 
diameter  of  which  is  the  size  of  the  hole  that  it  is  re- 
quired to  drill.  The  tubing  should  have  a  wall  1/32  inch  or 
more  in  thickness,  depending  upon  the  diameter.  The  tube 
is  set  up  in  a  drill  chuck  and  driven  at  a  speed  correspond- 
ing to  that  of  a  twist  drill  of  the  same  size.  The  tube  is 
fed  down  onto  the  glass  with  an  intermittent  movement,  and 
a  mixture  of  emery  and  oil  is  dropped  onto  the  glass  at  the 
point  where  the  hole  is  to  be  drilled.  After  a  ring  has  been 
cut  in  the  glass  on  one  side,  the  work  is  turned  over  and  the 
drilling  operation  completed  from  the  opposite  side.  This 
will  prevent  chipping  the  glass  when  the  drill  goes  through. 
The  copper  tubing  is  soft  so  that  it  holds  the  emery,  and  as 
copper  is  an  excellent  conductor  of  heat,  it  draws  the  heat 
away  from  the  glass,  preventing  It  from  being  cracked.  An 
idea  of  the  rapidity  with  which  holes  can  be  drilled  in  this 
way  may  be  gathered  from  the  fact  that  a  5/16-inch  hole  can 
be  drilled  through  an  ordinary  sheet  of  window  glass  in 
about  seven  minutes.  The  title  of  the  article  is  somewhat 
misleading  because  this  is  really  a  grinding  rather  than  a 
drilling  operation.  V.  p.  c. 


•  For  "Don'ts"  previously  publlslipd  in  M.vcniXKRT.  sec  "Don'ts  for 
Drilling  Machine  Oper.Ttors."  in  the  January,  1914.  number  of  M.vciiinert 
and    "Don'ts"    there    referred    to. 

t  Address:     S.    K.    F.    Ball   Bearing  Co.,   50  Church  St..    New  York  City. 
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FINISHING  SAD  IRONS  ON  A  RING- 
WHEEL   GRINDER 

BT    CHESTER    L.    LUCAS* 

The  machining  of  castings  for  sad  irons  presents  difficulties 
that  at  first  thought  are  not  apparent.  There  are  two  gen- 
eral methods  of  doing  this  work — milling  and  grinding.  The 
milling  of  the  faces  of  flat  irons  was  described  in  an  article 
in  the  November,  1912,  number  of  Machinery.  Through  the 
courtesy  of  the  Simplex  Electric  Heating  Co.  of  Cambridge, 
Mass.,  we  are  able  to  describe  its  method  of  finishing  sad 
irons  by  grinding. 

The  machine  on  which  the  grinding  is  done  is  a  No.  16-24 
Besly  ring-wheel  grinder,  shown  in  Fig.  1.  Two  men  operate 
the  machine,  the  one  at  the  left  working  on  faces,  while  the 
one  at  the  right  does  the  edge  grinding.  The  grinding  oper- 
ation consists  of  the  finishing  off  of  the  top  face,  the  lower 
face,  the  straight  back  or  heel,  as  it  is  called,  and  the  edges. 

The  operations  of  grinding  the  upper  and  lower  faces  of 
the  sad  iron  castings  are  performed  at  the  left-hand  side  of 
the  machine.  For  this  purpose,  the  castings  are  held  on  a 
magnetic  chuck  shown  in  Fig.  2.  In  this  illustration  the 
casting  is  shown  in  the  chuck  ready  for  the  finishing  of  the 
lower  face.  The  upper  face  is  similar,  except  that  there  is 
only  a  narrow  edge  to  be  cleaned  off.  The  operator  stands, 
as  may  be  seen  in  this  illustration  and  in  Fig.  1,  and  with 
the  casting  rotating  with  the  magnetic  chuck,  feeds  the  car- 
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riage,  chuck  and  work  to  the  wheel  with  his  left  hand,  while 
with  the  right  hand  the  grinding  carriage  is  swung  on  its 
horizontal  axis  across  the  face  of  the  ring  grinding  wheel. 
This  combined  rotary  and  lateral  movement  rapidly  faces  off 
the  casting.  An  idea  of  the  speed  with  which  the  face  grind- 
ing is  done  may  be  obtained  when  it  is  stated  that  the  upper 
face  is  ground  at  the  rate  of  one  hundred  and  twenty  cast- 
ings per  hour  and  the  lower  face  at  the  rate  of  seventy  per 
hour.  The  next  operation  consists  of  grinding  the  heel  or 
back  of  the  iron.  This  is  a  simple  grinding  operation  and  is 
performed  on  two  castings  at  a  time.  The  heels  of  one  hun- 
dred and  twenty  sad  iron  castings  are  ground  per  hour. 

We  now  come  to  the  most  interesting  part  of  this  grinding 
operation — that  of  finishing  the  edge.  By  referring  to  Fig. 
3,  it  will  be  seen  that  the  edge  of  the  sad  iron  combines  a 
straight  section  near  the  heel,  a  long  radius  section  immedi- 
ately following,  and  at  the  point  a  section  that  conforms  to 
a  much  shorter  radius.  The  opposite  side  of  the  iron  is,  of 
course,  the  reverse  of  this.  This  operation  is  shown  being 
performed  on  the  right-hand  side  of  the  machine  illustrated 
in  Fig.  1.  The  special  fixture  is  mounted  on  a  table  of  the 
ring-wheel  grinder  after  the  manner  shown  in  Fig.  3.  It  is 
held  on  the  grinding  machine  table  and  the  table  swings  on 
the  horizontal  axis  as  shown.  At  the  front  is  a  handle  to 
facilitate  swinging  the  fixture  and  at  the  rear  is  a  weight  to 
counterbalance  it.  The  grinding  of  the  edge  consists  of  finish- 
ing the  straight  section  near  the  heel,  then  grinding  the  long 
radius  section  adjacent  and  finishing  up  with  the  short  radius 


s 

1 

Fig.    2.     Rotary  Magnetic  Chuck  for  Face  Grinding  Use 


Fig.    3.     Edge    Grinding   Fixture 


July,  1914 


MACHINERY 


959 


near  the  point.  By  swlvellng  the  fixture  with  the  operating 
handle,  the  different  sections  of  the  edges  are  successively 
ground. 

Some  conception  of  the  rapidity  with  which  this  grinding 
is  done  may  be  obtained  from  the  production  figures:  Heel 
grinding,  120  castings  per  liour;  top  face  grinding,  120  cast- 
ings per  hour;  bottom  face  grinding,  70  castings  per  hour; 
edge  grinding,  70  castings  per  hour. 
*     *     • 

COMPENSATING   FOR  ANGULARITY  IN 
FITTING   TAPER   GIBS   AND    SLIDES 

BY    HAROLD   F.    PENNEY" 

Everyone  who  has  undertaken  to  fit  taper  gibs  to  their 
slides  knows  that  whenever  the  slide  is  angular  or  dove- 
tailed the  taper  on  the  slide  is  not  the  same  as  that  to  which 
the  gib  was  originally  planed.  Possibly  each  mechanic  has 
his  own  method  for  compensating  for  the  angularity.  The 
writer,  with  no  claim  of  originality,  has  worked  out  a  table 
to  be   used   in   connection   with   a  common   method   that  has 


Fig.    1.     Gib  with  Taper  planed  but  with  Angles  Square 

been  found  to  give  satisfactory  results  and  believes  that  this 
may  be  of  interest  and  value  to  others.  While  the  table 
covers  the  general  range  of  practice,  its  derivation  is  also 
included  to  accommodate  any  special  work. 

In  following  this  method  the  gib  is  first  planed  to  the 
proper  dimensions  including  the  taper,  but  with  the  angles 
square,  as  shown  in  full  lines  in  Fig.  1.  The  corners  are 
then  planed  off  to  give  the  desired  angle  A  as  shown  by  the 
dash  lines.  The  slide  is  next  planed,  one  side  being  kept 
straight  or  parallel  and  the  other  tapered  to  agree  with  the 
gib.  The  amount  of  taper  is  found  from  the  table  by  fol- 
lowing across  under  the  heading  "Original  Taper  of  Gib," 
through  the  column  headed  "Angle  of  Slide,"  to  the  column 
headed  "Taper  of  Slide."  For  example,  if  we  were  cutting 
a  40-degree  dovetail  slide  having  a  gib  tapered  %  inch  per 
foot,  we  should  find  the  taper  of  the  slide  to  be  0.163  inch 
per  foot.  The  table  also  gives  the  angle  corresponding  to 
the  taper  in  inches  per  foot  at  which  the  slide  should  be  set. 

This  method  provides  a  constant  means  of  checking  the 
setting,  for  as  soon  as  the  roughing  cut  has  been  taken  on 
the  slide  the  gib  can  be  tried  in  place.  If  the  setting  is 
correct  the  dimensions  M  and  N,  Fig.  2,  which  shows  the  gib 
in  place,  will  be  equal.  If  they  are  not  equal,  adjustment 
can  be  made  and  the  cut  continued  until  the  readings  agree 
and  are  of  the  desired  value. 

The  values  for  the  table  were  found  as  follows:  Referring 
to  Fig.  3,  0  represents  the  original  taper  at  which  the  gib 
was  cut;  and  F  is  the  effective  taper  at  which  the  gib  acts, 
due  to  the  angle  A  of  the  slide.  From  the  relation  of  the 
parts  of  right  angle  triangles: 

F  =  sec  AX  0. 


•  Address:    Care  of  Hartford  Public  High  School,    Hartford,    Conn. 
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Substituting  in  the  case  already  used  as  an  example: 
F  =  sec  40  degrees  X  0.125  =  1.3054  X  0.125  =  0.163. 

The   angle   corresponding  to   the   taper   is   found    from    the 
following  simple  equation: 

Tangent  of  taper  angle  =  inches  of  taper  per  foot  -5-  12. 

Continuing  with  the  same  example: 
tan   A  =  0.163  ^  12  = 
0.01360. 

Looking  up  this  value 
in  a  table  of  functions 
we  find: 

A  =  47  minutes. 

While  no  reference 
has  been  made  to  a 
machine  other  than  a 
planer,  it  is  apparent 
that  the  method  and 
tables  are  just  as  ap- 
plicable to  the  milling 
machine,  or  to  any 
other   machine   which   could  be   used   for  this   type  of  work. 
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Diagram  showing  Method  of  de 
Required   Taper  for   the   Slide 


Several  of  the  largest  representative  American  manufac- 
turing plants  in  full  operation  are  to  be  taken  to  South 
America  by  means  of  the  "movies"  in  order  that  the  mer- 
chants there  may  see  the  advanced  method  of  making  Ameri- 
can goods.  By  this  method  the  makers  of  road-building  ma- 
chines, conveyors,  laundry  supplies,  and  other  large  machines 
will  show  their  wares  in  full  operation  without  the  necessity 
of  carrying  the  actual  machinery.  Accompanying  the  ex- 
pedition will  be  a  party  of  some  thirty  American  salesmen 
who  will  represent  the  exhibition  from  sixty  manufacturers. 
The  Kroonhind,  upon  which  the  exhibit  is  to  be  carried,  will 

TAPBBS  FOB  DOVETAILED  SLIDES  CORRESPONDING  TO  VARIOUS 
GIB   TAPERS 
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Machinery 

Fig.   2.     Dovetailed   Slide   with   Gib   in   Place 


visit    about    twenty    of    the    leading    South    American    cities. 
This  will  be  the  first  time  that  a  foreign  trade  display  has 
been  made  in  this  way. — Moving  Picture  World. 
*     *     * 

The  value  of  the  imports  of  machinery  into  Norway,  in 
1913,  amounted  to  nearly  $7,500,000,  showing  a  very  rapid 
increase  during  the  last  few  years.  Seven  years  ago,  the  im- 
ports amounted  to  only  $3,500,000  a  year.  The  total  value 
of  machinery  and  tools  imported  into  Norway  during  the 
last  six  years  amounts  to  about  $40,000,000.  The  Scandi- 
navian countries  have  undergone  a  great  industrial  develop- 
ment during  the  past  ten  years. 
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THE   TRUING   DIAMOND 

UY    UAVIU    D.    MAOLAUUUl.IN" 

Much  has  been  written  of  late  regardliig  truing  diamonds 
for  dressing  grinding  wheels,  their  selection  and  the  ex- 
cessive cost  of  upkeep,  etc.  Whlh;  the  ((uality  of  the  stones 
used  for  this  purpose  varies,  it  will  generally  be  found  that 
with  proper  handling  the  length  of  service  which  a  truing 
diamond  will  give  is  in  proportion  to  the  price  paid,  as  most 
companies  handling  these  stones  grade  them  according  to 
weight,  shape  and  quality.  A  stone  costing  $25  ought  to 
show  less  fracture  than  one  costing  say  $10.  The  high  priced 
stone  should  have  a  smooth  unbroken  surface,  and  be  of 
such  proportions  that  it  will  withstand  shock  without  break- 
ing. The  cheaper  stones  are  usually  flat  or  elongated  and 
show  considerable  fracture  to  the  naked  eye.  They  should 
be  used  only  on  light  w-ork,  and  will  last  longer  for  hand- 
truing  than  when  fixed  on  a  toolpost  or  slide-rest  fixture. 
That  there  are  causes,  other  than  poor  quality  stones,  which 
contribute  to  make  this  part  of  the  grinding  business  trouble- 
some and  expensive,  I  shall  try  to  show.  While  the  quality 
of  the  diamond  plays  a  very  important  part,  the  poorest  stone 
may  be  used  in  such  a  way  that  it  will  give  longer  service 
than  a  good  quality  of  stone  improperly  handled. 
Setting-  the  Diamond 

It  is  necessary,  of  course,  that  the  truing  diamond  be  set  in 
a  suitable  holder,  and  on  this  operation  of  setting  depends, 
to  a  great  extent,  the  length  of  service  which  the  diamond 
will  give.  The  usual  method  is  as  follows:  A  hole  a  little 
larger  than  the  diamond  is  drilled  in  a  piece  of  soft  steel  or 
copper  of  suitable  shape  to  fit  the  holder  supplied  with  the 
machine.  The  stone  is  then  placed  in  the  hole  thus  pro- 
vided and  held  in  place  by  peening  the  metal  close  around 
it;  in  some  cases  the  piece  of  metal  used  is  heated  to  a  red 
heat  so  that  it  may  be  more  easily  closed  around  the 
diamond.  That  a  diamond  set  in  this  way  may  survive  the 
ordeal,  goes  without  question;  but  unless  the  greatest  care 
is  used  in  the  operation,  the  stone  is  only  worth  so  much 
salvage  in  the  form  of  diamond  dust.  Unfortunately,  the 
damage  done  very  often  goes  unnoticed  until  the  truing 
diamond  reaches  the  grinding  machine  operator,  who  pro- 
ceeds to  true  up  his  wheel.  Sooner  or  later  he  finds  that 
the  diamond  is  fractured  but,  fearing  that  he  may  have 
forced  it  in  the  operation  of  truing,  keeps  on  using  the  stone 
in  the  hope  that  it  will  hang  together.  The  result  is  inevit- 
able, however — piece  after  piece  crumbles  away  until  what 
remains  looks  like  so  much  granulated  sugar.  The  operator 
then  goes  to  the  head  of  his  department  with  a  long  face  and 
a  report  that  the  diamond  was  "soft,"  "seemed  to  crumble 
away,"  etc.,  etc.  While  a  perfectly  good  diamond  may  easily 
be  ruined  in  use,  the  damage,  in  nine  cases  out  of  ten,  is 
caused  by  improper  setting. 

One  of  the  points  which  is  often  overlooked  in  setting  a 
diamond  by  the  above  method  is  the  manner  in  which  the 
stone  is  actually  held  in  its  setting.  Consider  that  the 
truing-diamond  is  a  rough  shaped,  natural  stone  with  corners 
or  projections,  and  with  flat  and  concave  or  convex  portions 
on  its  surface.  Then  think  of  what  is  likely  to  happen  when 
this  stone  is  placed  in  a  round  hole,  bored  so  that  the  stone 
is  a  loose  fit  in  some  kind  of  metal  holder,  and  the  metal 
closed  round  the  stone  haphazard,  leaving  one  corner  pro- 
jecting. On  account  of  the  uneven  or  eccentric  periphery  of 
the  wheel  being  trued,  the  diamond  is  subjected  to  a  series 
of  knocks  in  rapid  succession,  which  tend  to  cause  it  to  re- 
volve or  turn  in  its  setting.  It  is  prevented  from  turning 
by  the  projections  holding  onto  the  metal  in  which  it  is 
encased.  The  projecting  points,  therefore,  act  like  so  many 
levers  tending  to  pry  the  stone  apart.  The  life  of  the  stone^ 
usually  very  short  in  a  setting  of  this  kind — will  depend 
greatly  on  the  lay  of  the  grain  in  relation  to  these  corners. 

To  avoid  the  risk  of  breakage,  it  is  essential  that  the 
truing  diamond  be  set  in  such  a  manner  that  the  whole 
surface  of  the  stone,  except  the  point  exposed,  is  in  contact 
with  the  metal  in  which  it  is  embedded.  This  may  be  ac- 
complished in  several  ways  as  follows:      (1.)   Drill  a  hole  in 
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a  piece  of  copper  bar  to  a  sufficient  depth  to  l(!ave  the 
(lianiond  just  exposed,  using  a  drill  a  little  smaller  than  the 
diamond;  and  then  with  the  aid  of  a  small  sot  of  chisels 
comprising  a  Vi-lnch  diamond  point  chisel,  a  Vi-lnch  cross- 
cut chisel,  and  a  '/i-lnch  round  nose  chisel,  proct^ed  to  shape 
the  hole  to  conform  to  the  shape  of  the  diamond  set  in 
I)ositlon  to  obtain  the  best  cutting  point.  Tap  the  stone  very 
g(Mitly  in  place,  using  a  small  block  of  wood  and  hammer, 
and  complete  the  operation  by  tamping  the  copper  close 
around  the  exposed  point  with  a  hammer  and  center  punch 
or  nail-set.  The  greatest  care  should  be  used  so  that  the 
diamond  is  not  subjected  to  shock,  either  from  the  tools  com- 
ing in  contact  with  it  or  the  copper  being  tamped  against  it 
with  undue  pressure.  (2.)  Another  method  of  setting,  which 
has  many  advantages  without  the  risks  attached  to  the 
method  just  described,  has  been  practised  with  success  and 
is  carried  out  as  follows.  Drill  a  hole  in  a  soft  steel  holder 
about  Va  inch  larger  in  diameter  than  the  diamond,  and  to  a 
sufficient  depth  so  that  the  cutting  point  will  just  show. 
Undercut  the  hole  so  that  the  setting  will  dovetail  into  the 
holder  and  complete  the  operation  by  melting  around  the 
stone  in  place  enough  granulated  brazing  spelter  to  run 
flush  with  the  cutting  point.  For  this  part  of  the  setting,  a 
blow-pipe  is  required  wliich  will  produce  a  fiame  capable  of 
melting  the  spelter.  This  method  has  the  advantage  that  the 
diamond  may  easily  be  taken  out  by  melting  the  setting, 
when  it  is  desired  to  reset  the  stone  to  obtain  a  new  cutting 
point,  which  is  a  very  important  advantage,  as  the  stone  will 
last  much  longer  if  reset  when  it  is  found  that  the  tool  is 
working  unsatisfactorily.  Also,  a  diamond  set  in  this  way, 
with  its  whole  surface  in  contact  with  the  material  in  which 
it  is  embedded,  will  better  withstand  the  strain  to  which  it  is 
subjected  than  if  set  by  any  other  method. 

Of  the  several  clamp  holders  which  are  sometimes  recom- 
mended, whereby  a  diamond  is  held  in  a  miniature  vise,  I 
have  nothing  to  say  in  this  article  except  that  I  leave  them 
to  the  readers'  judgment  in  the  light  of  the  preceding  sug- 
gestions. As  in  setting  the  diamond,  so  in  using  it,  the 
greatest  care  should  be  exercised  so  that  the  stone  is  not 
abused;  the  operator  should  see  that  the  diamond  is  passed 
across  the  work  so  that  it  will  cut  without  excessive  pressure, 
and  when  possible,  a  great  saving  may  be  effected  by  using 
a  Huntingdon  dresser  to  roughly  true  the  grinding  wheel, 
only  using  the  diamond  for  a  finishing  cut.  For  this  purpose, 
a  special  detachable  rest  would  be  necessary  in  a  great  many 
cases,  but  the  saving  would  make  it  worth  while.  When 
truing  wheels  made  by  the  "elastic"  process,  use  a  diamond 
only.  A  suggestion  was  made  by  the  writer  of  a  recent 
article  on  this  subject,  that  in  the  near  future  an  artificial 
stone  may  be  produced  as  good  as  the  diamond  or  nearly  so, 
and  much  cheaper.  I  might  point  out  that  as  soon  as  some- 
thing of  this  kind  is  discovered,  the  grinding  wheel  manu- 
facturer who  is  ever  ready  to  improve  his  product  will 
pounce  on  the  new  abrasive  and  proceed  to  make  it  up  into 
grinding  wheels,  so  that  the  last  state  of  the  grinding  man  is 
worse  than  the  first.  It  may  be  a  long  time  before  anything 
is  found  to  equal  the  diamond  for  truing  the  grinding  wheel. 
In  the  meantime  give  the  diamond  a  square  deal. 
*     *     * 

The  foreman  of  a  repair  shop  tells  the  following  story  in 
a  contemporary:  "The  other  day  a  man  called  and  wanted 
a  job,  saying  that  he  was  quite  experienced  on  repair 
work  and  had  worked  in  many  small  repair  shops.  I  put 
him  to  work  chipping  the  fianges  of  a  steam  chest.  He 
started  out  fine,  but  at  four  o'clock  I  found  him  sitting  on 
a  bench  by  the  side  of  his  job  comfortably  smoking.  I 
asked  why  he  was  doing  this,  as  smoking  was  not  allowed 
in  the  shop.  He  replied:  'I've  always  been  in  the  habit 
of  having  a  smoke  at  four  o'clock  in  the  afternoon,  and  if 
so  be  that  you  don't  like  it,  you  can  pay  me  off.'  I  did  as 
he  requested,  but  after  he  had  gone,  on  looking  up  his  job 
I  found  that  he  had  knocked  a  corner  of  the  flange  off  from 
one  hole  to  the  next,  necessitating  the  replacement  of  the 
entire  steam  chest."  This  method  of  getting  laid  off  and 
drawing  the  pay  before  the  damage  is  detected  seems  more 
ingenious  than  honest. 
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BAD  EFFECTS  OF  SHAFT  STRAIGHTENING 

BY    L.    LANOHAAR* 

It  is  freciueiitly  necessary  in  buildfng  machinery  to 
Btraiglitun  shafts  which  have  sprung  during  the  process  of 
niaiiulacture.  The  company  with  wliich  tlio  writer  is  asso- 
cialud  is  engaged  in  building  a  multiple  spindle  turret  ma- 
chine in  which  groat  accuracy  and  durability  are  essential. 
The  spindles  in  these  machines  are  made  with  standard  taper 
holes,  and  each  spindle  slides  in  its  bearings,  as  well  as  rotat- 
ing in  them.  The  taper  hole  must  be  exactly  central  and  in 
accurate  alignment.  In  making  these  spindles  it  was  decided 
not  to  resort  to  the  use  of  a  straightening  press,  but  to  ma- 
chine them  to  remove  any  inaccuracy  produced  in  hardening. 
Needless  to  say,  this  makes  a  considerable  increase  in  the  cost 
of  production,  as  compared  with  the  use  of  the  time-honored 
straightening  press,  as  it  involves  several  different  turning 
operations  before  grinding.  It  is  felt,  however,  that  a  num- 
ber of  important  improvements  arc  obtained. 

The  chemist  and  the  metallurgist  have  shown  that  steel 
consists  of  iron  and  iron  compounds,  each  minute  particle  of 
which  is  held  to  neighboring  particles  by  a  force  known  as 
"cohesion."  Like  every  elastic  material,  a  bar  of  steel  ex- 
hibits certain  well-defined  properties  when  loaded.  Up  to  a 
certain  limit  the  bar  will  return  to  its  original  form  when 
the  load  is  removed,  this  statement  being  based  on  the  as- 
sumption that  a  load — however  small — will  cause  a  certain 
deflection  of  the  bar.  This  is  a  proved  fact.  The  limit  of 
loading  beyond  which  the  bar  fails  to  return  to  its  original 
position  is  generally  known  as  the  "elastic  limit,"  but  our 
German  friends  very  appropriately  call  it  the  "proportional 
limit."  The  reason  for  this  name  is  that  up  to  the  propor- 
tional limit  the  deflection  and  the  load  are  proportional  to 
each  other.  Beyond  the  elastic  limit  the  load  and  the  de- 
flection are  no  longer  proportional,  and  the  deflection  becomes 
permanent,  a  "permanent  set"  having  been  produced  in  the 
bar.  The  strength  of  the  steel  is  also  found  to  be  permanently 
reduced  after  it  has  been  loaded  beyond  the  elastic  limit. 
The  straightening  press  would  be  useless  unless  it  strained 
a.  shaft  beyond  the  elastic  limit,  and,  therefore,  it  is  reason- 
able to  assume  that  the  strength  of  a  shaft  which  has  been 
straightened  cold  in  a  press  has  been  reduced. 

To  further  explain  this  point  it  may  be  stated  that  the 
elastic  limit  is  the  point  at  which  cohesion  between  the  iron 
particles  begins  to  give  way,  and  this  w-eakening  of  the 
cohesive  force  cannot  be  overcome  by  subsequent  heat-treat- 
ment. It  makes  no  difference  whether  the  straightening  is 
lone  before  or  after  the  heat-treatment  to  which  the  shaft  is 
subjected;  the  steel  is  permanently  weakened  in  either  case. 
Heat-treatment  generally  has  the  effect  of  springing  a  shaft, 
but  if  this  deformation  is  to  be  removed  without  a  reduction 
3f  strength,  the  use  of  a  straightening  press  should  never  be 
resorted  to.  The  deformation  should  be  overcome  by  grinding 
the  shaft.  A  rule-of-thumb  mechanic  was  recently  heard 
boasting  how  he  had  repaired  an  automobile.  The  axle  shaft, 
ft'hich  was  made  of  really  high-grade  chrome-nickel  steel,  had 
broken,  and  this  man  felt  that  particular  credit  was  due  him 
because  he  had  replaced  it  with  a  shaft  made  of  cold-rolled 
steel,  which  had  already  been  in  service  longer  than  the 
sriginal  shaft.  From  this  experience  he  inferred  that  what 
be  styled  "new  fangled"  ideas  were  no  good. 

The  writer  happens  to  have  accurate  personal  knowledge 
3f  the  construction  of  the  automobile  in  question.  The  best 
materials  and  the  highest  grade  of  workmanship  are  used. 
The  greatest  care  is  taken  in  all  machining  operations,  and 
beat-treatment  is  conducted  along  the  most  approved  lines. 
However,  the  use  of  a  straightening  press  is  resorted  to  after 
the  axle  shafts  are  heat-treated.  Those  that  do  not  show 
irisible  cracks  after  straightening  are  passed  by  the  inspec- 
tion department,  when,  as  a  matter  of  fact,  many  of  them  are 
In  a  state  of  incipient  rupture.  There  is  not  one  scientifically 
jducated  man  holding  a  responsible  position  in  this  particular 
lutomobilc  factory,  and  it  is  perhaps  worthy  of  mention  that 
the  company  is  now  in  its  second  receivership.  There  are 
loubtless  a  number  of  contributory  causes  for  this  state  of 
iffairs,  but  the  little  trick  of  straightening  shafts  in  a  press 
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may  be  one  of  them.  The  car  manufactured  by  this  com- 
pany is  noted  for  its  excessive  weight,  and  it  has  apparently 
been  found  necessary  to  use  a  heavier  construction  than  that 
employed  in  many  other  cars  of  the  same  power  in  order  to 
obtain  the  required  strength. 

In  the  case  of  machine  tools,  a  much  heavier  construction 
is  necessary  than  that  reciuired  in  automobiles.  Machine 
tools  demand  exceptional  rigidity  in  order  to  turn  out  a 
I)roduct  which  is  sufficiently  accurate  to  meet  modern  re- 
quirements, and  this  means  that  the  parts  must  be  of  ample 
strength.  The  following  argument  may  be  advanced  against 
what  has  been  said  in  regard  to  the  straightening  of  spindles 
with  taper  holes:  If  the  spindles  are  straightened  by  grind- 
ing, the  taper  hole  will  still  point  in  the  direction  in  which 
it  was  sprung,  and,  as  a  consequence,  the  hole  will  be  out  of 
alignment  with  the  outside  of  the  spindle  that  was  finished 
by  grinding.  To  avoid  this  difllculty,  we  use  an  alloy  steel 
which  has  been  previously  heat-treated  so  that  it  is  as  tough 
as  it  is  possible  for  it  to  be  and  still  enable  the  machining 
operations  to  be  performed  by  high-speed  steel  tools.  Sev- 
eral adjustments  and  turning  operations  in  the  lathe  make 
the  taper  hole  perfectly  true  with  the  turned  and  splined 
spindle,  and  no  subsequent  heat-treatment  is  resorted  to  which 
will  affect  the  accuracy  of  the  spindle.  The  final  grinding  is 
merely  for  the  purpose  of  finishing  the  spindle  to  the  exact 
size. 

To  obtain  the  best  results  from  heavy-duty  machinery,  the 
writer  believes  that  the  straightening  press  should  be  used 
very  cautiously  and  only  on  the  advice  of  a  competent  en- 
gineer, who  will  not  be  likely  to  recommend  it  for  parts  that 
are  subjected  to  severe  stresses.  It  appears  likely  that  many 
so-called  mysterious  cases  of  the  failure  of  shafts  may  be 
traced  to  this  cause.  At  all  events,  it  is  certain  that,  other 
things  being  equal,  shafts  which  have  been  straightened  under 
a  press  cannot  equal  in  strength  and  driving  power  those 
which  have  been  straightened  by  some  more  suitable  method. 
*     *     * 

CUTTING  PIPE  WRENCH  THREADS  ON 
BOLT   CUTTER 

The  Acme  Machinery  Co.,  Cleveland,  Ohio,  is  using  a  five- 
chaser  die-head  with  a  special  guide  for  cutting  threads  on 
pipe  wrench  movable  jaws  of  the  Stillson  type.  The  ac- 
companying illustration  shows  the  die-head,  the  guide  for  the 
wrench  jaw  and  the  wrench  jaw  gripped  in  the  vise.  With 
five  chasers  and  the  guide  which  holds  the  part  to  be  threaded 
closely,  it  has  been  found  possible  to  cut  very  smooth  and 
accurate  threads  even  though  the  part  is  of  approximately 
rectangular  cross-section. 


Five-chaser  Die-head  and   Guide   used   for   cutting  Threads   on 
Pipe   Wrench   Jaws 

The  company  is  cutting  all  sizes  of  jaws  from  %  inch  to  2 
inches  on  an  Acme  No.  2  machine.  Each  size  requires  a  dif- 
ferent chuck  for  holding  the  jaw  and  a  different  guide.  The 
object  of  the  guide  is  to  hold  the  shank  rigidly  while  it  is 
being  threaded,  and  five  jaw^s  are  used  instead  of  four  in 
order  that  one  die  may  always  be  working.  This  overcomes 
any  chance  of  twisting  the  shank  while  threading.  About 
five  wrenches  per  minute  may  be  threaded  with  this  rig. 

F.  L.  H. 
*     *     * 

Don't  forget  that  if  a  sleeve  collet  slips  around  in  the  spindle 
or  a  drill  slips  around  in  the  sleeve  collet,  the  surface  of  the 
tapers  have  become  nicked  and  need  smoothing  off. 
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A   SIMPLE  METHOD  OK  MAKING   A   KORMINO   TOOL  ON   THE   UNIVERSAL  MILLING   ATTACHMENT 

UY    JOHN    HDQARt 

f  I  ^  1 1  !■:  niakiiiK  of  ;i  t'oriiiinB  tool  for  forming  goiir  cutters 
Is  a  job  that  a  great  number  of  shop  men  would,  no 


1 


doubt,  like  to  tackle;  but  they  would  not  know  just 
how  to  go  about  It  If  the  problem  was  put  up  to  them.  Mak- 
ing forming  tools  for  this  purpose  is  not  work  that  Is  fre- 
quently given  to  the  toolmaker,  but  there  are  some  instances 
when  a  special  gear  cutter  is  wanted  and  lack  of  time  prc^vents 
having  it  made  by  the  cutter  manufacturer,  who  is  not  always 
very  prompt  in  lilling  such  orders.  Tlie  ordinary  practice  is 
to  lay  out  the  tooth  curve  full  size  or  several  times  enlarged, 
and  then  make  master  tools  to  this  drawing,  by  which  the 
formed  tool  is  planed.  Following  this  method,  it  is  neces- 
sary to  make  a  special  master  planing  tool  for  each  side  of 
the  tooth  and  planing  tools  for  the  curves  at  the  bottom;  and 
this  coupled  with  the  method  of  using  the  tools  and  making 
the  necessary  corrections  for  the  distortion  due  to  the  angle 


Fig.    1.     Milling  Machine   set  up  to   generate  Forming  Tool  for 
Gear    Cutters   with   a   Rack-shaped    Tool 

in  which  each  tool  is  set  in  planing,  are  all  likely  to  lead  to 
inaccuracies  in  the  tooth  curve,  making  the  results  anything 
but  satisfactory.  It  is  the  intention  to  show  in  this  article 
that  all  these  master  tools  and  complicated  settings,  and  the 
"mysterious  nothings"  that  hang  around  the  job  and  make 
it  appear  out  of  the  ordinary  are  unnecessary  to  the  success- 
ful production  of  a  forming  tool.  By  the  method  to  be  de- 
scribed all  the  multiplied  inaccuracies  incident  to  copying 
from  this  original  draft  are  omitted.  This  method  consists 
of  generating  the  forming  tool  direct  without  any  inter- 
mediate steps,  and  by  mechanical  means  that  alone  determine 
the  shape  of  the  tooth  curve,  so  that  a  correct  involute  curve 
is   obtained  without  any   approximations   whatever. 

Probably  the  greatest  drawback  to  the  first  method  of  pro- 
cedure referred  to  is  the  necessity  of  making  the  original 
drawing  of  the  tooth  curve,  there  being  so  many  methods  in 
use  that  are  mere  approximations.  Such  methods  are  all 
well  enough  for  the  purpose  of  representing  gear  teeth  on  a 
drawing,  but  if  it  is  attempted  to  make  the  teeth  themselves 
to  these  layouts,  trouble  is  more  than  likely  to  put  in  an  ap- 
pearance with  a  loud  protest.  Almost  any  toolmaker  worthy 
of  the  name  can  produce  a  tool   very   close  to  the   original 


*  For  additional  information  on  forming  cuttprs  and  allied  subjects  puh- 
lished  in  Machinery,  see  also  "Making  a  Forming  Tool  for  a  Gear  Cutter." 
by  Earle  Buckingham.  May,  1914;  "Making  Formed  Cutters,"  by  F.  B. 
Jacobs,   April,    1914,    and  other  articles   there   referred   to. 

t  Address:     61   Bruce  Ave.,    Windsor,    Ontario,   Canada. 


:r::< 

r^  - 

\ 

\ 

-B 

rouMi 

MO  TOOL        1 

,V>„/,„„.r„ 

Fig.   2. 


Shape  of  Tool  produced   by  Fly  Cuttor  and  Shape  required 
for   Clearance 


curve;  but  the  proposition  of  getting  exactly  the  original 
curve  is  a  job  that  must  be  left  to  some  mechanical  means  If 
we  are  to  get  the  closest  possible  degree  of  accuracy.  This 
means  is  now  to  be  found  in  the  toolroom  of  any  pretentions, 
and  is  the  trusty  universal  milling  machine.  For  the  opera- 
tion of  generating  the  tool,  a  universal  milling  attachment 
is  required,  which  may  make  the  use  of  the  method  impos- 
sible in  some  cases;  but  these  attachments  are  now  commonly 
found  in  the  toolroom  in  connection  with  the  milling  ma- 
chine. There  are  two  methods  by  which  the  tool  may  be 
made,  that  are  to  be  described  in  the  following.  (1)  By 
using  a  rack  tooth  shaped  fly  tool  or  cutter.  (2)  By  using  a 
straight  faced  tool  or  plain  side  mill  of  narrow  face,  and 
setting  the  axis  of  the  cutter  spindle  and  the  ways  of  the 
table  at  the  angle  of  the  pressure  line. 

Fig.  1  shows  the  set-up  of  the  machine  for  using  the  rack- 
shaped  fly  cutter.  Here  we  have  the  forming  tool  clamped 
in  the  special  chuck  held  in  the  spindle  of  the  dividing  head, 
which  is  set  in  the  vertical  position.  The  head  is  shown  set 
up  with  the  change  gears  as  in  spiral  cutting,  the  pitch  for 
which  the  gears  are  chosen  being  equal  to  the  circumference 
of  the  pitch  circle.  The  universal  spindle  of  the  attachment 
is  set  at  right  angles  to  the  axis  of  the  main  spindle  and 
parallel  to  the  direction  in  which  the  table  travels.  Set  up  in 
this  manner,  the  machine  is  ready  to  generate  the  involute 
sides  of  the  forming  tool,  when  the  fly  cutter  is  shaped  like 
the  tooth  of  a  rack  of  the  same  pitch.  The  process  is  similar 
to  that  used  in  some  way  in  all  generating  machines.  By 
setting  the  top  of  the  forming  tool  blank  at  the  height  of  the 
axis  of  the  cutter  spindle,  and  the  fly  cutter  so  that  the  cut- 
ting plane  passes  through  the  center  of  the  cutter  spindle, 
next  adjusting  the  fly  cutter  to  produce  a  gash  of  the  proper 
depth,  and  then  starting  the  machine  and  throwing  in  the 
feed  to  the  table,  we  can  generate  the  tooth  space  shown. 
This  space  is  of  the  correct  shape  at  the  top  of  the  tool  only, 
as  the  angle  of  the  fly  cutter  with  the  top  of  the  forming  tool 
affects  the  shape  at  all  other  positions  deeper  in  the  tool. 
This  is  obviously  the  reverse  of  the  generating  method  de- 
scribed in  my  article  in  the  May  number  of  Machinery,  in 
relation  to  the  generating  of  hob  tooth  shapes.     A  tool  made 


.TOP  OF  FORMING  TOOL 


FORMING  TOOL 


Fig.    3.     Method   of   setting  Fly   Cutter   to   obtain   the  Required 
Clearance    on    the    Forming    Tool 
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in  this  manner  would  appear  as  shown  at  A  in  Fig.  2,  and  to 
make  It  of  use  as  a  forming  tool  it  must  be  relieved  up  to  the 
top  for  clearance.  This  can  be  done  by  filing  or  other  means, 
so  that  the  finished  tool  would  have  the  20-degree  clearance 
shown  dotted  at  B,  extending  all  around  the  form.  With  the 
fly  cutter  made  to  close  dimensions,  the  space  generated  will 
be  of  the  correct  width  at  the  pitch  line  and  to  depth;  and  a 
forming  tool  made  with  it  would  likewise  be  of  the  correct 
size  in  relation  to  thickness  and  depth. 

The  necessity  for  relieving  the  tool  after  generating  may 
be  eliminated  by  setting  the  fly  tool  as  shown  in  Fig.  3,  20 
degrees  being  chosen  as  giving  plenty  of  clearance  for  the  tool 
In  the  forming  and  backing  off  of  the  cutter.  If  the  cutter 
teeth  are  to  be  given  more  than  the  ordinary  amount  of  re- 
lief, the  angle  should  be  increased.  With  the  use  of  the  fly 
cutter  in  this  position,  a  correction  will  have  to  be  made  to 
counteract  the  angle  at  which  it  is  set.  This  is  done  by  mak- 
ing the  angle  of  the  fly  cutter  such  that  the  angle  on  a  line 
parallel  with  the  top  of  the  forming  tool  will  be  twice  the 
pressure  angle.  The  corrected  angle  of  the  side  of  the  fly 
cutter  may  be  found  by  the  formula: 


90  — a  =  ANGLE 

BETWEEN  CUTTER  AND 

BLANK  WHEN  LATTER 

\IS  IN  CENTRAL  POSITION 


ON  involute;    further 

ROLLING  WILL  DESTROY  THE 

RADIAL  FLANKS  AND  A 

PORTION  OF  THE  INVOLUTE 


Fig.    4.     Second    Method    of   setting   Milling   Machine    to    generate 
Forming  Tool  for  Gear  Cutters  with  a  Straight  Fly  Cutter 


Tangent  of  angle  of  side  of  fly  cutter  = 


cos/3 


where  a  —  pressure  angle  and  /3  ^^  clearance  angle. 

The  included  angle  of  the  tool  is  twice  the  angle  of  the 
side,  and  the  height  at  which  the  forming  tool  is  set  above 
the  center  of  the  cutter  spindle  is  found  by  trial,  by  setting 
the  fly  cutter  as  shown  in  Fig.  3  and  bringing  the  forming 
tool  to  the  height  of  the  tip  of  the  fly  cutter.  This  height  is, 
of  course,  dependent  on  the  radius  of  the  circle  swept  out  by 
the  fly  cutter.  The  fly  cutter  should  be  set  to  sweep  out  as 
large  a  circle  as  possible,  to  give  the  least  possible  amount  of 
concavity  to  the  forming  tool.  The  shape  generated  by  the 
fly  cutter  is  nearly  correct  throughout  the  thickness  of  the 
forming  tool  when  the  latter  is  thin  as  compared  to  the 
sweep  of  the  fly  cutter;  and  the  forming  tool  can  be  sharp- 
ened by  grinding  across  the  top  face  without  greatly  chang- 
ing its  form.  The  clearance  of  the  forming  tool  decreases 
as  it  is  worn  by  sharpening;  but  the  amount  of  use  to  which 
an  emergency  tool  is  put  will  not  usually  call  for  much  grind- 
ing. The  clearance,  as  produced  in  the  case  of  the  fly  cutter 
set  according  to  the  preceding  instructions,  is  not  adapted  to 
work  that  requires  side  relief,  as  in  the  case  of  small  num- 
bers of  teeth  nor  for  bevel  gear  cutters. 


-7S>s' 


Fig.    5.     Method   of   setting   the   Fly   Cutter   to   give   the   Eequired 
Side    Clearance    to    the    Forming    Cutter 

The  second  method  of  generating  the  forming  tool  is  shown 
in  Fig.  4.  The  machine  is  set  in  the  same  manner  as  in  the 
case  shown  in  Fig.  1,  with  the  exception  of  the  angle  between 
the  cutter  spindle  and  the  table.  This  can  be  obtained  by 
either  setting  the  cutter  spindle  to  the  angle  of  the  pressure 
line,  after  making  a  correction  to  counteract  for  the  effect  of 
the  clearance  angle,  or  by  swinging  the  table  to  that  angle — 
whichever  is  the  most  convenient.  The  cutting  edge  of  the 
tool  is  at  right  angles  to  the  axis  of  the  cutter  spindle,  which 
makes  it  necessary  to  make  a  separate  setting  for  each  side 
of  the  form — setting  a  tool  of  the  other  hand  to  the  opposite 
angle.  The  clearance  in  this  case  is  obtained  by  setting  the 
fly  cutter  as  in  Fig.  3,  and  giving  the  cutter  spindle  an  up- 
ward tilt — shown  by  the  angle  C  in  Fig.  5 — that  is  desired  for 
side  clearance.  This  may  be  the  same  as  the  radial  relief  or 
it  may  be  less,  a  10-degree  angle  being  plenty  for  most  cases. 
This  sidewise  setting  is  shown  in  Fig.  5;  and  the  effect  of 
the  setting  on  the  clearance  is  shown  at  B,  in  the  same  illus- 
tration. In  generating  with  the  fly  cutter  to  sweep  out 
the  forming  tool  at  this  compound  angle,  the  side  of  the  form- 
ing tool  is  not  straight  as  might  be  surmised,  but  is  warped 
as  in  the  case  of  spiral  gears.  This  does  not  affect  the  shape 
of  the  tool  materially,  but  it  increases  the  clearance  angle  as 
the  tool  is  worn  down.  There  is  no  need  of  any  other  cor- 
rection being  made  in  this  case,  as  the  tool  sweeps  out  a 
plane  in  which  the  side  of  a  rack  tooth  would  lie. 

The  amount  of  roll  to  give  the  forming  tool  is  an  important 
point  in  the  case  of  pinions  with  less  than  30  or  35  teeth,  as 
it  is  in  these  smaller  numbers  that  the  teeth  of  the  generated 
gear  are  undercut  and  it  is  obvious  that  a  milling  cutter  will 
not  mill  undercut  teeth.  These  pinions  are  made  with  radial 
flanked  teeth,  having  that  portion  of  each  tooth  that  is  below 
the  base  line  radial.     A  full  generated  forming  tool  for  the 


Fig.    6.     Diagram  illustrating  Derivation  of  Formula  for 
Value  of  the  Angle  <t) 
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cuttiT  for  a  twelve  tooth  pinion  would  bo  underciil  In  tlio 
nmnner  shown  In  Fig.  4  by  the  dotted  llnoH.  while  the  full 
lines  show  the  proper  radial  flanked  form.  This  radial  Hank 
is  obtained  by  stopping  the  roll  at  the  point  where  the  lly 
eutter  becomes  normal  or  at  right  angles  to  the  base  line  in 
the  dotted  position.  A  convenient  way  in  which  this  may  be 
done  is  to  (hid  the  angle  of  the  radial  tooth  space,  which  can 
be  done  as  follows:  In  Fig.  G  we  first  draw  the  pitch  circle 
and  then  the  pressure  line  intersecting  it  at  P;  and  tangent 
to  this  pressure  line  draw  the  base  circle,  the  point  of  tang- 
ency  being  T.  Next  draw  the  lines  intersecting  the  point  of 
tangency  and  the  point  P,  and  passing  through  the  center  of 
the  pitch  circle.  The  length  of  the  pressure  line  between 
the  points  P  and  T  is  given  by  the  formula: 

Length  =  M:  sin  a  X  pitch  diameter. 
This  length   projected   on   the   base   circle   locates   the   end 
of  the  involute  curve  at  the  base  circle  and  its  distance  from 
the  point  T.     The  angle  embraced  between  these  two  points 
is  given  by  the  following  formula: 

360  X  sin  a  X  pitch  diameter 

Included   angle  = = 

2  X  circumference  of  base  circle 
360  sin  a 


6.2832  cos  a 

The  angle  included  between  the  points  P  and  T  is  the 
pressure  angle  a,  which  subtracted  from  the  preceding  re- 
sult, gives  what  we  will  term  the  "base  angle  increment." 
The  angle  included  between  the  pitch  points  of  the  teeth  on 
the  opposite  sides  of  the  space  is  360  -4-  2jV,  and  the  base 
angle  increment  subtracted  from  one-half  of  this  gives  the 
angle  <t>  which  the  radial  flank  makes  with  the  center  line 
of  the  space.  Expressed  as  a  formula  this  is: 
360  /360  sin  a  \ 

0  = —    I a  I    degrees 

42V  \  6.2832  cos  a  / 

where  'N  is  number  of  teeth  in  gear. 

Having  found  the  angle  of  the  flank  with  the  center  of  the 
tooth  space,  the  rolling  of  the  forming  tool  is  stopped  when 
the  angle  between  the  side  of  the  tool  blank  and  the  fly 
cutter  becomes  equal  to  the  difference  between  tlie  pressure 
angle  a  and  the  center  angle  <p  of  the  radial  space,  as  shown 
in  Fig.  7.  This  may  be  done  by  stopping  the  feed  when  the 
head  has  traveled  toward  the  fly  cutter  an  amount  equal  to 


[(i^^")-'] 


X  pitch  circumference 


360 
from  the  central  position  in  Fig.  4. 
In  making  the  forming  tool  blank,  care  should  be  taken  to 

have  the  end 
planed  square  with 
the  sides  and  the 
chuck  should  also 
be  true.  The  space 
should  be  roughed 
out  to  depth,  leav- 
ing sufficient  stock 
for  forming;  and 
when  the  fly  cutter 
is  sunk  to  depth 
for  the  generating 
operation,  the  side 
of  the  blank  should 
be  at  right  angles 
with  the  line  of 
travel  of  the  table. 
It  should  also  be 
at  an  angle  with 
the  cutting  plane 
of  the  fly  cutter, 
measured  parallel 
with  the  top  of 
the  forming  tool, 
equal  to  the  com- 
plement      of       the 


TOOTH  OF  MATING 


or  PINION  AN 

EASE  CONTACT 
OURINO  APPROACH. 

FORMING  TOOL  FOR  GEAR  CUTTER 


Fig.   7.     Diaerram  showing  Angular  Relation 

between  Fly   Cutter   and   Forming   Tool   at 

Conclusion  of  Roll  to  give  the  Proper 

Radial  Flank 


jji-cssure  angle  or  of  90  —  a,  which  in  the  case  of  the  14i/i- 
dcgree  tooth  Is  75'/4  degrees.  After  the  lly  cutter  has  been 
sunk  to  d(!ptli,  the  tool  should  be  cleared  of  the  gash  and  the 
(able  moved  with  the  gears  in  mesh  so  as  to  bring  the  fly 
cutter  to  the  extreme  left  of  the  central  position  in  Fig.  4,  be- 
fore the  generating  Is  commenced,  so  as  to  form  the  Involute 
curve  at  the  extreme  point  of  the  tool.  When  the  gears  to 
iiii'sh  arc  extremes  as  regards  the  number  of  teeth,  the  points 
of  the  teeth  of  the  larger  gear  will  have  to  be  slightly  relieved 
to  avoid  interference,  as  shown  dotted  In  Fig.  8,  the  amount 
of  the  relief  being  a  mattc^r  on  which  it  is  difllcult  to  give  a 
simple  rule.  The  most  certain  and  practical  method  is  to 
generate  templets 
while  the  machine 
is  set  up  in  each 
case,  which  can  be 
rolled  together  and 
the  teeth  of  the 
larger  relieved  as 
much  as  necessary 
to  make  the  action 
smooth.  Then  the 
points  of  both  the 
gears  should  be 
further  relieved  to 
ease  the  approach 
of  the  teeth  so  that 
the  bearing  of  the 
teeth  will  not  be  so 
hard  at  the  points  as  near  the  pitch  line.  The  amount 
taken  off  the  templets  can  then  be  measured  in  some  con- 
venient way  and  the  forming  tools  relieved  a  like  amount. 
There  are,  of  course,  limits  to  the  application  of  the  pre- 
ceding methods,  but  they  are  capable  of  use  in  the 
majority  of  cases  when  the  gears  to  be  made  are  of  reason- 
ably moderate  size  in  relation  to  the  size  of  the  miller  that 
is  available.  The  width  of  the  space  in  the  forming  tool 
made  by  the  second  method  is  not  made  equal  to  the  thick- 
ness of  the  tooth,  but  may  be  considerably  wider  and  the 
cutter  tooth  formed  one  side  at  a  time.  This  is  necessary  in 
the  cases  where  a  side  relief  is  given. 

These  methods  are  especially  valuable  in  those  cases  where 
it  is  desired  to  make  cutters  for  any  special  number  of  teeth 
where  the  standard  cutter  is  not  satisfactory,  as  the  methods 
in  the  hands  of  particular  men  are  capable  of  producing  a 
very  high  grade  of  forming  tool  and  the  second  method  is 
capable  of  extension  so  that  when  the  fly  cutter  is  replaced 
with  a  grinding  wheel,  the  form  of  the  tool  can  be  ground 
after  hardening  to  produce  a  tool  free  from  the  distortion 
due  to  hardening.  This  grinding  also  gives  the  tool  a  much 
keener  cutting  edge,  resulting  in  a  better  job  of  forming  in 
the  cutter  and  a  better  finish  on  the  gears. 

Under  the  law  governing  the  use  of  trademarks  in  Ar- 
gentina, any  person  may  register  a  trademark  if  such  mark 
has  not  been  previously  registered  in  the  country.  This  pro- 
vision has  permitted  many  unscrupulous  persons  to  abuse  the 
privilege  by  anticipating  the  advent  into  this  market  of  a 
foreign  trader  or  manufacturer.  His  trademark  has  been 
registered  and  he  is  then  compelled  to  pay  an  exorbitant  sum 
for  the  use  of  his  own  trademark.  A  provision  has  now  gone 
into  effect  that  a  person  who  has  registered  a  trademark  can- 
not institute  criminal  proceedings  for  infringement,  unless  he 
himself  manufactures  or  deals  in  the  goods  distinguished  by 
the  trademark  in  dispute.  This  has  to  some  extent  improved 
the  conditions. 

The  permanent  international  committee  for  international 
aeronautics,  19  rue  Blanche,  Paris,  has  offered  two  prizes 
for  competitions  relating  to  aeronautic  achievements.  One 
of  the  competitions  deals  with  the  attaining  of  the  greatest 
difference  in  speeds  with  the  same  aeroplane  and  the  other 
with  means  for  rising  vertically,  or  nearly  so,  from  a  given 
point  into  the  air,  and  for  descending  vertically.  Further 
particulars  may  be  obtained  from  the  Commission  Perma- 
nente    Internationale    d'Aeronautique,    at   the   above    address. 
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THE  turret  and  cross-slide  tools  used  on  the  Cleveland 
automatic  screw  machine  differ  only  to  a  slight  extent 
from  those  used  on  other  screw  machines,  but  of  course 
there  are  a  few  tools  particularly  adapted  to  this  type  of  auto- 
matic.    As  a  general  rule,  forming  tools  of  the  flat  type  are 


the  Cleveland  Automatic 


are  easily  sharpened  when  dull,  but  the  clearance  on  the 
sides,  especially  when  diameters  differing  greatly  in  size  are 
to  be  formed,  is  not  nearly  as  good  as  on  the  flat  type.  Con- 
sequently this  type  of  tool  is  used  almost  exclusively  on 
Cleveland  automatics. 
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used  on  the  Cleveland  automatic  screw  machine,  because  of 
the  better  side  clearances  obtainable.     Circular  forming  tools 

•  Kor    additional    information    on    screw    machine    practice    see    "The    Cleve- 
land  Automatic   Screw    Machine."    in    the    .\iiril    and    May,    1914.    numbers. 
t  Associate    Kditnr   o!    Mai  h 


Spring-  Chucks  and  Feed  Shells 

The  spring  chucks  used  in  the  Cleveland  automatics  are 
of  the  push  type  as  shown  in  Fig.  1;  those  up  to  1%  inch 
capacity  are  of  the  solid  type  as  shown  at  A,  and  those  larger 


Fig-.    2.     Tool-holders  for  carrying  Circular  Forming  and   Cutting-off    Tools  and   a   Cross-slide   Knurling  Tool-holder 
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than  this  arc  of  the  typo  shown  at  B.  The  chuck  at  li  c;ir- 
rlos  paUa  which  are  held  In  the  nose  by  screws,  as  sliown,  a 
pair  of  pads  being  Illustrated  at  C.  The  feed  shell  used  for 
pushing  the  stock  through  the  chuck  is  of  the  spring  type, 
as  shown  at  D  and  /•;  In  F'lg.  1,  and  on  sizes  up  to  l''s  inch 
capacity  the  solid  type  of  feed  shell  as  shown  at  1)  Is  used. 


Fie.    3.     Two  Types  of  Flat  Forming  Tool-holders 

For  Stock  of  larger  diameter,  the  feed  shell  at  E  is  used; 
this  is  provided  with  the  pads  show^n  at  F,  which  are  held 
by  screws  as  illustrated.  Both  the  spring  chucks  and  feed 
shells,  of  course,  are  made  to  handle  various  shapes  of  stock; 
the  chucks  are  ground  0.005  inch  larger  than  the  bar  stock, 
and  the  feed  shells  are  reamed  0.010  larger  than  the  bar. 
This  permits  the  chuck  to  get  a  better  grip  on  the  stock  and 
hold  it  more  securely  while  it  is  being  operated  upon.  The 
hole  in  the  chuck,  of  course,  is  made  the  same  shape  as  the 
stock  that  it  is  intended  to  handle. 


Toolpost  for  Circular 
Forming  and  Cut- 
off Tools 
Two  types  of  tool- 
posts  for  holding 
circular  forming  and 
cut-off  tools  are  illus- 
trated in  Fig.  2. 
A  shows  a  toolpost 
known  as  the  single 
type,  which  can  be 
used  for  narrow 
forming  tools  or  cut- 
off tools,  whereas 
tool  B  is  used  prin- 
cipally for  extra 
wide  forming  tools 
These    toolposts    are 


and  is  known  as  the  double  type, 
used  either  on  the  rear  or  front  of 
the  cross-slide,  and  they  comprise  a  forging  o  which  acts 
as  a  bracket  for  carrying  the  stud  b.  "  This  stud  fits  in 
the  hole  in  the  tool  and,  as  shown  at  A,  is  provided  with 
a  head  which  holds  the  tool  up  against  the  adjusting  ratchet 
c.  The  outer  face  of  this  ratchet  is  provided  with  teeth 
which  fit  correspondingly  shaped  teeth  in  the  inner  face  of 
the  circular  tool,  holding  the  tool  rigidly  and  at  the  same 
time  making  adjustment  possible.  This  is  secured  by  means 
of  the  adjusting  nuts  d  which  bear  on  cup- 
shaped  washers  fitting  in  similarly  shaped 
holes  in  the  extended  arm  of  this  adjusting 
member.  Adjustment  of  the  cutting  edge  of 
the  tool  is  secured  by  moving  tliese  nuts  up 
or  down,  as  requirements  demand.  The 
forming  toolpost  shown  at  B  is  provided 
with  an  outer  bracket  which  supports  the 
extended  bolt.  This  tool  has  three  clamping 
bolts  for  securing  it  to  the  cross-slide  of  the 
machine.  Adjustment  for  the  circular  tool 
is  obtained  In  the  same  manner  as  for  the 
type  shown  at  A. 

The  accompanying  table  gives  the  dimen- 
sions    for    the    circular    forming    type     of 


loolpd.sis  for  niachinoH  having  capacities  from  %  Inch 
up  to  and  Including  'iVi  Inches.  The  3Vi-lnch  machine 
is  about  the  largest  size  of  Cleveland  automatic  on 
which  the  circular  type  of  tool-holder  Is  used.  On  sizes 
larger  than  this  the  flat  type,  which  will  bo  described  later, 
is  used  almost  exclusively.  The  upper  portion  of  the  table 
gives  dimensions  for  toolposts  which  can  be 
used  on  all  three  models  A,  H  and  C,  having 
either  single  or  double  cross-slides;  whereas 
the  lower  portion  of  the  table  gives  toolpost 
dimensions  applicable  only  to  the  model  A 
machine.  The  spaces  occupied  by  an 
asterisk  indicate  that  the  center  of  the 
tongue  1)  is  on  the  center  line  of  the  hole  c. 
Hence,   of   course,   dimension    C   is   omitted. 

Toolposts  for  Flat  Forming:  Tools  and 
Blade  Cut-off  Tools 
The  toolpost  shown  at  A  in  Fig.  3  is  the 
standard  type  of  flat  forming  tool-holder 
that  is  used  principally  on  machines  having 
a  capacity  from  %  to  7%  inches.  This  tool- 
post  consists  of  a  base  a,  .the  top  face  of 
which  is  beveled  to  an  angle  of  about  15 
degrees,  which  fits  a  beveled  wedge  b.  The 
wedge  6  is  provided  with  a  tongue  which  fits  into  a  corre- 
sponding groove  in  the  top  face  of  base  a,  and  the  top  face 
of  the  wedge  is  provided  with  a  groove  that  fits  into  a 
corresponding  groove  in  the  base  of  the  flat  forming  tool  c. 
Adjustment  for  lieight  of  the  cutting  edge  of  the  forming 
tool  is  secured  by  means  of  a  collar  head  screw  d,  which  fits 
into  a  series  of  slots,  depending  on  the  height  required,  cut 
in  the  base  of  the  wedge,  and  is  screwed  into  the  base  a. 
The  forming  tool  is  held  on  the  top  face  of  the  wedge  by 
two  clamping  bolts  as  illustrated,  and  the  entire  toolpost  is 

fastened  to  the  cross- 
slide  of  the  machine 
by  bolts  as  shown. 

B  in  Fig.  3  shows 
another  type  of  tool- 
post  used  for  light 
forming  tools  or  for 
cut-off  tools  that  are 
not  of  the  blade  type. 
This  tool-holder  is  of 
simple  construction 
as  the  illustration 
shows,  and  consists 
chiefly  of  three  mem- 
bers, a  clamping 
strap  e,  a  base  / 
and  a  tapered  wedge  g,  the  latter  being  adjustable  to  the 
desired  height  by  a  screw  h.  This  holder,  like  those  shown 
in  Fig.  2,  can  be  used  on  either  the  front  or  rear  part  of  the 
cross-slide. 

The  tool-holder  shown  at  A  in  Fig.  4  is  known  as  an  open- 
side  forming  toolpost  for  holding  forming  tools  with  square 
slianks.  Tliis  toolpost  comprises  a  block  a  which  is  fastened 
to  the  cross-slide  by  means  of  the  bolt  b,  the  lower  end  of 
which  is  screwed  into  a  T-block.  An  additional  clamping 
bolt  in  the  base,  not  shown,  is  also  used   for  clamping  this 


Open-side    Forming    Tool-holder    and    Standard    Universal    Cut-off 
Tool-holder  for  Cut-off  Tools  of  the  Blade  Type 


FRONT  OF  CROSS-SLIDE 


USED  ON  REAR  OF  CROSS-SLIDE 


Fig.     5.     Two    Possible    Combinations    of    the    Universal    Cut-off    Tool-holder  shown   in   Fig.   4 
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toolpost  to  the  cross-slide.  The  forming  tool  c  Is  held  in 
the  base  by  the  set-screw  d  and  is  adjusted  to  the  proper 
height  from  the  cross-slide  by  the  wedge  e,  the  adjustment 
being  secured  by  the  screw  /.  The  chief  advantage  of  this 
type    of    toolpost    is 


-/■f— r 


LKi^__i_ 


Fig.    6.     Diagram  illustrating  Tool-holders  for  holding  Large 
Forming  Tools  and  Proportions  of  Largo  Flat  Forming  To 


that  a  tool  to  be 
used  in  it  can  be 
made  up  very  quick- 
ly and  cheaply. 

The  toolpost  shown 
at  B  in  Fig.  4  is 
known  as  a  uni- 
versal cut-off  tool- 
holder,  and  is  adapt- 
able for  use  on 
either  the  front  or 
rear  of  the  cross- 
slide,  as  clearly 
shown  in  Fig.  5. 
Referring  to  Fig.  4, 
the  post  g  is  so  ar- 
ranged that  it  may 
be  clamped  to  either 
the  front  or  rear  of 
the  cross-slide.  The  swinging  tool-holder  h  is  pivoted  on  the 
bolt  i  which  also  clamps  the  holder,  ratchet  and  post  to- 
gether. A  threaded  stud  ./  supports  the  ratchet  k  and  this 
ratchet  gives  the  adjustment  to  the  tool-holder  h.  The  blade 
type  of  cut-off  tool  I  is  clamped  in  place  by  two  bolts  m. 

This  toolpost  can  be  used  in  various  combinations,  two  of 
which  are  shown  in  Fig.  5.  As  shown  to  the  left  of  this 
illustration,  the  cut-off  tool  blade  is  reversed  with  the  cut- 
ting ec^ge  up,  and  in  this  position  can  be  used  on  the  front 
part  of  the  cross-slide  with  the  stock  rotating  in  the  direc- 
tion indicated.  It  can  be  used  on  the  rear  of  the  cross-slide, 
as  shown  to  the  right  of  the  illustration,  with  the  cutting 
edge  down  and  the  spindle  running  forward  as  indicated 
by  the  arrow.  It  can  be  used  on  the  rear  of  the  cross-slide 
by  reversing  the  blade  and  holder,  cutting  edge  up,  with 
the  spindle  running  backward.  Again,  it  can  be  used  on 
the  front  of  the  cross-slide  by 
reversing  the  position  of 
ratchet  k  and  threaded  stud  j, 
leaving  tool-holder  h  in  the 
same  position  that  it  formerly 
had,  with  the  cutting  edge  up 
for  the  spindle  running  for- 
ward. It  can  also  be  used  on 
the  front  of  the  cross-slide  by 
reversing  the  tool-holder  and 
blade,  cutting  edge  down,  and 
spindle  rotating  backward. 
Fig.  5  also  includes  a  table  giv- 
ing the  distance  from  the  base 
to  the  center  of  the  spindle  on 
the  414-  and  614-inch  machines. 
Fig.  6  shows  the  type  of  flat 
forming  toolpost  used  on  the 
larger  sizes  of  machines  from 
4V4  inches  up.  The  flat  form- 
ing tool  C  is  backed  up  by  a 
set-screw  D.  This  screw  is  not 
used  for  adjusting  purposes, 
but  simply  to  prevent  any 
backward  thrust  of  the  cutter 
owing  to  a  slight  difference  in 
the  size  of  the  hole  and  the 
diameter  of  the  clamping  stud. 
It  also  increases  the  rigidity  of 
the  tool. 

The  same  illustration  gives 
diagrams  of  the  different  sizes 
and  proportions  in  which  flat 
forming  tools  are  made.  The 
width  in  all  cases  is  the  same, 
but  the  length  varies,  depend- 
ing on  the  work  on  which  the 


CROSS-SLIDE 


TOP  HAKE^     h<-l  *1 
TOOL 


tool  is  to  be  used.  The  angle  E  on  the  flat  forming  tool  varies 
from  5  to  15  degrees,  depending  upon  the  material  it  is  in- 
tended to  cut.  The  top  face  of  the  tool  is  left  flat  as  a  rule, 
but   (III    cutting  cold-rolled   steel   and   soft   iron    it   has  been 

found  advisable  in 
some  cases  to  cut 
out  the  top;  this  is 
indicated  by  the 
dotted  line  in  the 
end  view,  as  top 
rake.  Care  must  be 
exercised  in  doing 
this  when  the  tool 
contour  is  of  irregu- 
lar shape.  The  pe- 
r  i  p  h  e  r  a  1  speeds 
recommended  for 
forming  and  cutting 
off  various  materials 
with  cutting  tools 
made  from  high- 
speed steel  are  aa 
follows: 


SIDE  VIEW  OF 
TOOL  AND  TOOL-POST 


Surface  Speed 
Material  in  Feet  per 

Minute 

Brass    180-220 

Cold-rolled  steel    70-125 

Tool  steel    40-50 

Drill,  Reamer  and  Centering  Tool  Holders 
Four  different  types  of  drill-holders  are  shown  in  Fig.  7. 
Type  A  is  an  ordinary  drill-holder  and  is  of  simple  con- 
struction, comprising  a  shank,  the  front  end  of  which  is 
drilled  out  to  suit  the  tool,  which  is  clamped  by  a  set-screw 
located  in  a  ring  as  shown.  This  holder  will  only  retain 
drills  of  the  size  that  it  has  been  made  for.  B  is  a  floating 
reamer  holder.  The  holder  shown  at  C  is  somewhat  similar 
to  that  at  A,  but  in  this  case  the  centering  drill  is  held  in 
position  directly  by  the  set-screw  instead  of  depending  on 
the  spring  of  the  metal.  The  holder  at  D  is  of  the  chuck 
type.  The  nose  is  bored  taper, 
and  a  cone-shaped  collet  fits  in 
it,  which,  when  drawn  back 
by  the  nut,  holds  the  drill  in 
position.  A  combination  drill 
and  chamfering  tool-holder  is 
shown  at  E  in  Fig.  7.  This 
tool-holder,  as  the  illustration 
shows,  comprises  a  shank  «. 
split  on  the  front  end  and 
carrying  the  drill.  Surround- 
ing the  front  end  of  the  shank 
is  a  holder  b  in  which  a  cham- 
fering tool  c  is  held  by  a  set-" 
screw  as  shown.  Holder  b  is 
clamped  to  the  shank  of  the 
tool  by  a  set-screw  which,  in 
addition  to  retaining  the  holder 
6  in  position,  also  clamps  the 
drill. 

The  following  gives  the 
peripheral  speeds  recom- 
mended for  drilling  and  coun- 
terboring  operations  when 
using  tools  made  from  high- 
speed steel: 

DRII.I.IXG 

Surface  Speed 
Material  in  Feet  per 

Minute 

Brass  180-250 

Cold-rolled  steel 90-100 

Tool   steel    40-50 

COUNTEKHORINC, 

Brass   180-220 

Cold-rolled  steel 70-100 

ng  Tool-holders  Tool  Steel 40-50 
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TUMBLER  GEAR  DESIGN* 

HY   H.  O.   U. 

The  accompany iiiK  illustrations  will  prove  useful  In  calling 
attention  to  u  number  of  points  that  are  sonietinieH  over- 
looked in  tumbler  gear  destRn.  In  all  the  illiiHtratlons,  the 
driving  and  driven  gears  are  shown  of  the  same  diameter, 
and  the  force  diagrams  are  drawn  to  the  same  scale.  The 
force  diagrams  apply  to  involute  teeth  having  a  pressure 
angle  of  20  degrees.  The  frictlonal  losses  in  the  bearings  and 
between  the  teeth  of  the  gears  have  been  disregarded.  In 
order  to  make  the  illustrations  clear,  only  the  pitch  lines 
and  base  circles  have  been  drawn.  The  outside  circumfer- 
ences of  the  gears  have  been  omitted. 

In  Fig.  1,  line  DE  represents  to  a  given  scale  the  force  act- 
ing tangent  to  the  pitch  line  of  the  driver,  and  P'E  is  the  re- 
sultant pressure  normal  to  the  tooth  curve,  and  also  the 
pressure  on  the  bearings,  DF  being  the  component  force 
acting  to  push  the  gears  apart.  The  angle  a  is  equal  to  90 
degrees  minus  the  pressure  angle  of  the  gear  teeth.  Line 
/'/•;.  normal  to  the  tooth  curve,  is  tangent  to  the  base  circle 
and  intersects  the  pitch  lines  on  the  line  of  centers. 

Figs.  2  and  3  show  the  effect  of  changing  the  position  of 
the  tumbler  gear  with  relation  to  the  driving  gear  and  also 
the  effect  of  changing  the  direction  of  rotation  of  the  driving 
gear  with  relation  to  the  tumbler.  Forces  EF  and  reactions 
GF  are  determined  as  in  Fig.  1.  Completing  the  parallelo- 
gram of  forces,  we  find  DF  to  be  the  resultant  force  tending 
to  move  the  tumbler  gear.  It  should  be  noted  that  in  each 
case  DF  passes  through  the  center  of  the  tumbler  gear.  The 
force  DF  multiplied  by  the  perpendicular  distance  from  DF 
(or  DF  extended)  to  the  center  0  of  the  driving  gear  gives 
the  turning  moment  acting  on  the  tumbler  arm  OH.  The 
great  difference  in  the  values  of  forces  DF  in  Figs.  2  and  3 
should  be  noted. 

Fig.  4  shows  a  graphical  method  for  obtaining  the  size  and 
center  of  a  tumbler  gear  in  which  there  is  no  resultant  force, 
due  to  the  tooth  pressure  tending  to  rotate  the  tumbler  arm 
OH.  This  diagram  will  also  prove  useful  in  designing  idler 
gears  carried  on  overhung  studs,  as  it  shows  the  theoretical 
size  of  an  idler  gear  which  would  cause  the  resultant  forces 
on  the  idler  stud,  due  to  the  tooth  pressures,  to  be  reduced  to 
a  minimum.  The  center  H  is  found  at  the  intersection  of  the 
extensions  of  lines  EN  and  07?  which  are  drawn  through  the 
Intersections  of  a  common  tangent  to  the  base  circles  of  the 


hope   of   provoking    further   discu.sslon    upon    this   very    Inter- 
esting s\ibject. 

REMOVING   PAINT  AND   ENAMEL 
FROM   TIN 

HY  Q.  O. 

It  is  sometimes  required  to  remove  paint  or  enamel  from 
tin,  iron  or  other  metal  surfaces.  Under  ordinary  circum- 
stances, this  is  a  long  and  tedious  job,  especially  if  the  sur- 
face under  the  enamel  or  paint  is  required  to  be  left  clean 
and  bright.  A  method  which  I  have  used  successfully  to 
overcome  this  difficulty  is  described  in  the  following.  This 
consists  of  treating  the  surface  from  which  the  paint  or 
enamel  is  to  be  removed  with  either  metallic  mercury  or  bi- 
chloride of  mercury.     If  the  pieces  to  be  cleaned  are  small 


Fig-.  4.     Graphical  Method  of  Tumbler  Gear  Design 

enough  in  size,  they  may  be  placed  in  a  receptacle  containing 
a  sufficient  amount  of  mercury  (quick  silver)  and  held  under 
the  surface  for  about  fifteen  minutes.  It  will  then  be  found 
that  the  paint  or  enamel  may  be  easily  rubbed  off  with  the 
finger  or  a  rag.  If  the  pieces  are  too  large  to  be  treated  in 
this  way,  lay  them  down  so  that  the  surface  to  be  cleaned  is 


Fig.   1.     Forces  due  to  Tooth  Pres 


in  Gearing        Figs.   2  and  3.     Diagrams  showing  Effect   of  changing  Position   of  Tumbler  relative  to  Driving   Gear 


driving  and  driven  gears  with  the  pitch  circles  of  the  same 
gears.  By  construction,  angle  a  equals  90  degrees  minus  the 
pressure  angle,  and  the  normal  forces  FE  and  FG  oppose  each 
other  and  have  no  resultant  acting  on  the  center  H  of  the 
tumbler  gear.  There  is,  therefore,  no  tendency  to  rotate  the 
tumbler  arm  OH. 

It  will  generally  be  found  that  the  theoretical  tumbler  gear 
thus  determined  will  be  too  large,  but  the  knowledge  gained 
by  an  analysis  of  this  kind  will  be  a  great  help  in  arriving  at 
a   correct   design.      This   article   has    been   written   with   the 


•  For  articles  on  tumbler  gear  design,  previously  published,  see  Machinery. 
December.  1907,  "Tumbler  Gear  Design,"  and  December,  1899,  "Tumbler 
Gearing."  See  also  Machinery's  Reference  Book  No.  14,  "Details  of 
Machine  Tool  Design,"   Chapter  IV. 


horizontal,  with  the  enameled  or  painted  side  up.  Then 
cover  these  surfaces  with  metallic  mercury  and  leave  them 
for  about  fifteen  minutes.  The  paint  or  enamel  can  then  be 
rubbed  off  as  previously  described,  leaving  a  clean  surface. 
A  typical  application  of  this  method  is  in  the  case  of  tobacco 
boxes,  from  which  the  enamel  can  be  readily  removed.  When 
treated  in  this  way,  such  boxes  make  attractive  holders  for 
small  drills,  reamers  and  other  tools.  If  metallic  mercury 
is  not  obtainable,  bi-chloride  of  mercury  will  be  found  to 
answer  the  purpose  nearly  as  well.  A  solution  of  this  chemi- 
cal is  made  by  dissolving  as  much  of  it  as  possible  in  water. 
If  this  alternative  method  is  used,  great  care  must  be 
exercised  as  bi-chloride  of  mercury  is  a  deadly  poison. 
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FILING  YOUR  OWN  PATENT 


BY    BELL.   CRANK 


In  the  February  number  of  M.\i  iii.nkhy  an  article  of  this 
title  was  presented  by  Mr.  Ford  W.  Harris,  that  should  be 
particularly  interesting  to  men  who  are  developing  ideas 
which  they  intend  to  patent.  I  have  secured  patents  on 
several  of  my  inventions  and  this  experience  has  convinced 
me  that  it  would  be  a  distinct  advantage  for  an  inventor  to 
make  application  for  a  patent  without  the  aid  of  an  attorney. 
In  two  cases  1  had  my  attorney  make  searches  to  see  whether 
my  inventions  had  been  anticipated  by  others.  He  was  an 
experienced  and  reliable  man  who  was  well-known  to  me, 
and  he  reported  that  there  appeared  to  be  no  other  patents 
that  would  prevent  mine  being  granted.  Yet  when  the  patent 
oflBce  reported  on  them,  they  had  found  patents  which  so 
limited  my  claims  that  both  patents  were  of  but  little  more 
value  than  the  expense  to  which  I  was  put  in  securing  them. 
In  another  case  I  was  so  confident  of  the  novelty  of  my 
device  that,  although  I  remembered  the  failure  of  his  previous 
search,  1  instructed  this  attorney  to  go  ahead.  Again  he  re- 
ported favorably,  but  it  was  found  by  the  patent  office  that 
my  invention  had  been  anticipated  and  so  I  lost  the  $15  fee 
charged  by  the  government  in  addition  to  a  $35  attorney's 
tee.  In  two  other  instances  I  secured  patents  without  having 
a  previous  search  made.  This  experience  was  the  means  of 
teaching  me  quite  a  little  about  the  method  of  procedure  in 
securing  patents,  and  has  given  me  a  high  regard  for  the 
thoroughness  of  the  searches  conducted  by  the  patent  office. 
As  a  result,  I  would  not  spend  money  to  have  a  search  con- 
ducted by  an  attorney  because  no  attorney  has  facilities  for 
making  a  search  equal  to  that  of  the  patent  office.  Even  if 
he  had  such  facilities  and  made  a  thorough  search,  he  would 
charge  so  much  for  doing  it  that  his  fee  would  probably  be 
more  than  the  cost  of  an  application  for  a  patent. 

There  are  a  lot  of  "no  patent  no  fee"  attorneys  who  profess 
to  make  a  free  search  to  determine  the  patentability  of  an  in- 
vention. It  is  extremely  doubtful,  however,  if  any  of  them 
do  so;  and  if  they  report  an  invention  non-patentable,  which 
they  very  seldom  do,  it  is  not  the  result  of  a  search  but  be- 
cause they  happened  to  know  that  the  invention  has  been  an- 
ticipated. When  in  doubt,  they  take  chances  and  depend 
upon  their  skill  and  experience  to  "wriggle"  through  some 
sort  of  a  patent,  whether  it  is  of  any  value  or  not,  and  thus 
obtain  a  fee.  It  is  practically  certain  that  if  all  patent  at- 
torneys prosecuted  only  such  inventions  as  they  honestly 
believed  to  be  of  any  real  value,  about  one-half  of  those  now 
engaged  in  the  profession  would  have  to  go  out  of  business. 
It  must  not  be  forgotten  that  the  usual  attorney's  search — 
for  which  the  customary  fee  is  $5 — covers  only  United  States 
patents.  But  there  may  be,  and  often  are  foreign  inventions 
which  interfere  with  the  granting  of  a  patent  in  this  country. 
In  the  case  of  one  of  my  own  inventions,  there  were  two  for- 
eign patents  which  prevented  my  obtaining  two  of  the  most 
important  claims. 

I  feel  sure  that  it  is  well  worth  while  for  an  inventor  of 
limited  means  to  take  the  time  and  trouble  to  learn  how  to 
make  application  for  a  patent  without  employing  an  attorney. 
For  the  first  fee  of  $15,  the  patent  office  makes  an  examina- 
tion of  the  patentability  of  an  invention  that  is  far  more 
thorough  than  any  independent  practitioner  could  conduct 
for  such  a  fee.  Unless  an  invention  is  entirely  new,  there 
are  sure  to  be  several  previous  patents  cited  by  the  patent 
office,  which  must  be  carefully  considered  in  reference  to  the 
claims  that  are  made.  If  the  inventor  believes  that  he  has  a 
very  valuable  device  and  the  other  patents  do  not  seem  to 
interfere  materially  with  his  claims,  I  would  advise  him  to 
employ  a  reliable  patent  attorney  to  complete  the  prosecution 
of  the  patent.  If,  on  the  other  hand,  the  invention  is  one 
of  minor  value  and  he  feels  sure  that  he  is  competent  to 
carry  the  prosecution  of  the  patent  through  to  a  satisfactory 
conclusion,  the  attempt  may  be  made.  Then,  if  the  inventor 
finds  it  too  difficult  to  go  on  with,  he  may  still  employ  an 
attorney  to  complete  the  work.  The  Inventor  will  find  this 
very  interesting  work,  and  work  which  will  increase  his 
knowledge  of  the  procedure  of  the  patent  office. 

It  is  a  common  thing  to  hear  people  criticize  the  work  of 


the  United  States  patent  office,  but  after  an  Inventor  has 
seen  the  facility  with  which  the  employes  of  this  office  find 
patents  that  interfere  with  the  granting  of  his  own,  he  Is  sure 
to  have  greater  respect  for  their  work.  Even  it  he  finds  that 
his  application  cannot  be  granted  because  of  previous  patents, 
the  knowledge  which  he  has  gained  of  the  developments 
which  have  been  made  along  the  line  of  his  own  invention  is 
usually  worth  all  or  more  than  the  $15  fee  which  he  has 
paid. 

I  believe  that  Mr.  Harris'  advice  in  regard  to  how  an  ap- 
plicant for  a  patent  should  draw  up  his  claims  is  about  as 
clear  as  it  could  be  made  for  the  benefit  of  the  novice.  In 
this  connection,  I  should  like  to  earnestly  advise  those  who 
have  anything  to  do  with  applying  for  a  patent  to  treat  the 
examiners  who  have  charge  of  their  cases  with  the  utmost 
courtesy,  and  to  endeavor  to  make  friends  of  them.  The 
rules  of  the  patent  office  are  strict  in  regard  to  this  matter 
and  even  a  registered  attorney  may  be  disbarred  for  mis- 
conduct in  prosecuting  applications.  You  may  think  that  the 
examiner  is  very  strict  in  regard  to  a  technical  matter  which 
appears  of  minor  importance  to  you;  but  it  pays  to  concede 
to  his  wishes  in  such  things,  for  he  is  certain  to  know  more 
about  it  than  you  do.  The  essential  elements  of  the  claims 
may  easily  be  retained  and  still  allow  you  to  make  the 
changes  which  the  examiner  suggests,  as  there  is  always  more 
than  one  way  of  saying  the  same  thing.  The  salaries  paid 
the  examiners  are  not  as  high  as  those  paid  to  men  of  equal 
ability  who  are  employed  outside  the  government  service. 
Those  who  continue  in  the  patent  office  do  so  because  of  their 
interest  in  the  work,  for  which  they  certainly  deserve  due 
respect. 

In  regard  to  the  sort  of  attorney  to  employ,  a  contributor 
in  the  April  number  of  Machineky — himself  a  patent  attorney 
^lays  great  stress  on  the  need  of  employing  a  practitioner, 
even  though  he  is  incompetent.  In  this  contribution,  the 
statement  is  made  that  the  office  registration  of  patent  at- 
torneys is  a  very  strict  matter  and  that  the  requirements  are 
severely  enforced.  This  may  be  so,  but  no  satisfactory  proof 
was  offered  to  substantiate  it.  The  rules  of  the  office,  as 
published,  state  that  any  citizen  of  the  United  States  who  is 
not  an  attorney  may  be  registered,  if  he  can  satisfy  the  com- 
missioner that  he  is  of  good  moral  character  and  possesses 
legal  and  technical  qualifications  to  make  him  competent  to 
render  valuable  services  to  applicants  for  patents,  and  to 
assist  them  in  making  their  applications.  It  is  well  known 
that  there  are  a  large  number  of  patent  attorneys  who  were 
examiners  in  the  patent  office,  and  never  studied  any  law 
except  that  which  was  incident  to  their  work  as  examiners. 
There  is  also  very  little  doubt  that  any  inventor  who  has 
successfully  prosecuted  a  few  of  his  own  applications  would 
have  little  difficulty  in  getting  registered  as  an  attorney. 

In  regard  to  what  the  contributor  in  the  April  number  of 
Machinery  says  about  the  value  of  patents,  i.  e.,  that  some- 
one can  usually  be  found  who  is  willing  to  pay  the  attorney's 
fee  for  an  interest  in  the  patent,  it  may  be  observed  that  al- 
though many  attorneys  advertise  their  willingness  to  secure 
a  patent  or  w-aive  their  fee  if  they  fail,  and  offer  numerous 
inducements  in  order  to  secure  clients,  you  never  hear  of 
any  of  them  advertising  that  they  will  assume  all  expenses 
of  securing  a  patent  for  a  part  interest  in  it.  This  is  a 
startling  evidence  of  how  lightly  they  value  the  patents 
which  they  prosecute  for  their  clients.  I  once  heard  an 
eminent  inventor  say  that  he  would  not  give  $5  each  for  all 
the  patents  that  are  issued,  if  he  had  to  take  all  of  them. 
This  is  equivalent  to  saying  that  not  one  patent  in  each  hun- 
dred is  worth  $500.  There  is  little  doubt  that  every  patent 
attorney  of  any  considerable  experience  knows  that  the  ma- 
jority of  patents  issued  never  bring  as  much  to  the  inventor 
as  they  cost  him. 

•     *     • 

At  the  present  time  there  is  one  motor  vehicle  to  every 
fifty-five  inhabitants  in  the  New  England  states.  During  the 
past  year,  the  number  of  vehicles  registered  in  these  states 
increased  by  nearly  25  per  cent.  About  one-tenth  of  the  total 
number  of  automobiles  in  the  United  States  is  registered  in 
New  England,  while  the  population  in  these  states  is  only 
about  one-sixteenth  that  of  the  whole  country. 
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SPECIAL  BORING  MACHINE  USED  ON  WILLIAMSBURG  BRIDGE 


MACHINE  THAT  ENLARGED   PIN-HOLEB  FROM   TEN   TO  THIRTEEN    INCHES 
IN  ONE  PASSAGE  OF  THE  (JUTTEB-HEAD 


IN  the  article  on  "UcplaciiiK  Pins  in  tlie  WllliamsburK 
Bridgo,"  In  the  June  number  of  Macimmmiv,  mention 
was  made  of  some  of  the  problems  connected  with  the 
strengthening  of  this  bridge.  As  will  be  recalled  by  those 
who  read  this  article,  the  work  of  reconstruction  involved 
the  replacement  of  the  four  hinge  pins  which  connect  the 
approach  span  trusses  with  those  of  the  main  span  at  points 
near  the  towers.  The  original  pins  were  ten  inches  in  di- 
ameter and  it  was 
necessary  to  rebore 
the  holes  to  a  diam- 
eter of  thirteen 
inches  for  the  new 
pins.  In  connection 
with  this  worlv  a 
special  boring  ma- 
chine had  to  be  con- 
structed, because  of 
the  unusual  condi- 
tions which  existed. 
A  description  of  this 
machine  and  some 
interesting  facts  con- 
nected with  its  use 
are  given  in  the  fol- 
lowing. 

As  mentioned  in 
the  preceding  arti- 
cle, the  load  carried 
by  the  old  pins  had 
to  be  transferred  to 
a  new  girder  erected 
transversely  above 
the  ends  of  the  main 
span  trusses  close  to 
the    tower.      In    this 


Tig.   1.     Special  Boring  Machine  in  Place  on  Wil 
reboring  Pin  Hole  from  10  to  13  Inches  Diaii 


way  the  pins  were  relieved  of  the  dead  load  stresses,  but 
part  of  the  live  and  all  of  the  "wind"  loads  were  still 
transferred  through  these  joints.  Owing  to  this  condi- 
tion, it  was  impossible  to  rebore  the  holes  while  the  rail- 
way and  vehicular  traffic  continued  across  the  bridge.  As 
an  interruption  of  this  traffic  during  the  day  would  cause 
great  inconvenience,  it  was  decided  to  do  the  boring  at  night, 
and  nights  of  an  even  temperature  and  low  wind  were  de- 
sirable, because,  even  under  favorable  conditions,  it  was  con- 
sidered hazardous  to  have  a  pin  removed  for  more  than 
two  or  three  hours.  Therefore,  the  time  for  the  boring 
operation  was  limited,  and  even  during  this  short  time,  the 
members  held  together  by  the  pin  were  likely  to  move  slightly 


and  iiitcrlere  seriously  with  tlio  boring  operation.  Because 
of  these  conditions,  it  was  apparent  from  the  beginning  that 
no  ordinary  boring-bar  could  be  used,  and  it  was  decided  to 
build  a  special  boring  machine;  moreover,  to  prevent  any 
relative  movement  of  the  members  while  boring,  it  was 
necessary  to  have  them  rigidly  tied  together.  This  was 
effected  by  an  elaborate  system  of  auxiliary  members  placed 
around    the    pin-hole.      Those    were    arranged    so    that    they 

could  be  rigidly  con- 
nected by  bolts  just 
before  starting  the 
boring  operation, 
and  be  released  as 
soon  as  the  new  pin 
was  in  place.  The 
actual  boring  time 
was  limited  to  a 
maximum  of  two 
hours,  and  a  ma- 
chine had  to  be  de- 
signed to  enlarge  a 
hole  thirteen  inches 
for  a  distance  of 
twenty-eight  inches, 
in  one  passage  of  the 
cutter^head,  and  fin- 
ish the  hole  to  the 
required  diameter 
within  a  limit  of 
1/64  inch. 

In  order  to  deter- 
mine if  a  satisfac- 
tory hole  could  be 
obtained  with  rough- 
ing and  finishing 
cutters    working    to- 


I  g    Suspension    Bridge   ready    for 
One  Passage  cf  Cutter-htad 


gether,  and  to  obtain  the  most  efficient  rate  of  feed,  shape  of 
tool,  etc.,  a  series  of  experiments  were  conducted  in  the  shops 
of  the  Department  of  Bridges,  and  the  data  obtained  were 
used  in  designing  the  machine.  These  preliminary  tests 
showed  that  one  of  the  most  important  points  in  the  design 
was  that  of  securing  a  rigid  support,  in  order  to  avoid  chat- 
tering. Among  the  special  conditions  that  had  to  be  con- 
sidered were  the  ease  of  adjustment  for  centering  the  boring- 
bar  as  quickly  as  possible,  the  insertion  and  removal  of  the 
bar  to  permit  placing  the  new  pin  in  position,  and  the  ex- 
tremely limited  space  of  only  twenty  inches  between  the 
center  of  the  pin-hole  and  the  side  of  the  main  tower. 
Furthermore,    the    machine    had    to    be    designed    so    that   it 


Fig.    2.     Boring-bar  and  Cutter-head   equipped  with  Seven  Tools 


Preliminary    Test    of   Boring   Machine 
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Fig.    4.     Seven-tool   Cutter-h 

could  be  changed  from  right-hand  to  left-hand  for  boring 
the  pin-holes  on  opposite  sides  of  the  tower.  The  most  seri- 
ous difficulty  of  all,  however,  proved  to  be  the  removal  of 
the  large  quantity  of  chips  without  interference  with  the 
cutting  tools,  because  in  order  to  secure  the  necessary 
rigidity,  the  boring-bar  was  made  6%  inches  in  diameter  so 
that  there  was  not  much  room  between  the  bar  and  the  ten- 
inch  hole. 

Owing  to  the  importance  and  dangerous  nature  of  this 
work,  it  would  have  been  unwise  to  take  any  chances  re- 
garding the  successful  operation  of  the  machine,  and  it  was 
also  imperative  to  know  definitely  the  time  required  for  the 
boring  operation.  To  ascertain  beforehand  exactly  what  the 
machine  would  do  a  trial  hole  was  bored,  the  conditions 
existing  on  the  bridge  being  reproduced  as  nearly  as  pos- 
sible. This  preliminary  test  was  made  in  the  presence  of 
representatives  of  the  Department  of  Bridges  at  the  shops 
of  the  Fawcus  Machine  Co.  at  Ford  City,  Pa.,  where  the 
machine  was  built.  Fig.  3  shows  the  machine  assembled  for 
testing.  The  post  for  this  test  was  practically  the  same  as 
the  one  on   the   bridge,   and   it  was   provided   with   members 


ead    used    on    Boring   Machine 

in  the  center  arranged  in  the  same  slanting  position  that 
they  occupied  on  the  bridge  members,  so  that  the  tools  would 
work  under  corresponding  conditions  in  each  case.  This 
test  proved  that  the  machine  was  entirely  successful.  The 
hole  was  enlarged  from  ten  to  thirteen  inches  in  diameter 
in  one  hour  four  minutes,  and  a  smooth  surface  obtained. 

It  was  necessary  to  move  the  boring  machine  successively 
to  four  places  on  the  bridge,  but  as  the  bridge  construction 
in  each  place  was  similar,  it  was  possible  to  utilize  the  frame- 
work of  the  bridge  as  a  support  for  the  machine.  The  con- 
nections of  the  roadway  floor  beams  (the  latter  being  de- 
tached to  make  room  for  the  boring  machine)  were  utilized 
for  attaching  the  horizontal  brackets  A  and  B  (Fig.  1). 
Bracket  A  held  the  upper  end  of  the  main  post  C  of  the 
machine,  whereas  bracket  B  supported  the  lower  end.  The 
open  rivet  holes  of  these  connections  located  the  supporting 
brackets  in  almost  exactly  the  same  position  at  all  four 
points  where  the  boring  had  to  be  done.  The  main  post  C 
rested  on  two  taper  adjusting  blocks,  which,  in  turn,  were 
held  by  bracket  B.  These  blocks  gave  both  vertical  and 
horizontal    adjustment    for    post    C    and    provision    was    also 


fig.    5.     Geared    Feed    Mechanism    for    Cutter-head 
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mailo  for  lilting  this  post  transversely  with  relation  to  the 
bridge.  The  anglephites  connecting  the  post  to  bracket  .1 
were  provided  wltli  slotted  holes  to  permit  of  these  adjust- 
ments. The  post  ('  consists  of  two  built-up  I-sectlons  rigidly 
joined  by  plates.  The  driving  gear  on  the  bar  (see  Fig. 
1)  and  Its  meshing  gear  enter  between  the  two  webs 
of  this  post.  The  power  Is  transmitted  from  a  35-horae- 
power  motor  by  a  silent  chain,  and  then  through  a  train 
of  gears  giving  a  reduction  of  49  to  1  from  the  motor  to  the 
bar.  The  journals  for  the  gear  shafts  are  attached  to  post  C, 
which  also  carries  the  outer  bearings  of  the  bar.  These 
outer  bearings  are  bolted  to  finished  surfaces  on  post  C,  so 
that  the  bar  could  readily  be  placed  in  position  after  the 
post  was  properly  set.  The  rear  end  of  the  bar  was  sup- 
ported by  a  journal  clamped  to  the  angles  of  the  trolley  track 
floor  beams.  This  rear  journal  was  so  designed  that  it  could 
be  adjusted  in  all  directions. 

In  order  to  center  the  journals  of  the  bar,  a  piano  wire 
was  stretched  through  the  small  center  hole  of  the  old  pin. 
The   bearings   for  the  bar,   while  attached   to   the   main   post 


Fig.    6.      Detail    View    of    Feed    Mechanism 

of  the  machine,  were  then  set  central  with  this  wire  by 
adjusting  the  post,  as  required.  The  position  of  the  bearings 
was  checked  by  a  gage  consisting  of  a  1  7/16  inch  bar  which 
fitted  the  central  hole  of  the  old  pin  and  carried  three  6%- 
inch  removable  collars  which  fitted  the  journals. 

The  cutter-head  was  fed  along  the  bar  by  a  feed-screw 
contained  in  a  groove  extending  along  one  side  of  the  bar. 
This  feed-screw  was  operated  by  an  epicyclic  train  of  four 
gears,  A,  B,  C,  D  (Pig.  5),  located  at  the  front  end  of  the 
bar.  These  gears  provided  a  reduction  of  10  to  1,  giving 
the  cutter-head  a  feeding  movement  of  1/32  inch  per  revolu- 
tion of  the  bar.  The  shaft  of  the  central  pinion  D  is  jour- 
naled  in  the  triangular  plate  E  which  is  held  by  two  studs 
F  to  the  journal  of  the  bar.  To  obtain  an  automatic  feed, 
the  pinion  D  was  held  stationary  by  the  engagement  of  a 
pin  in  the  handle  shown  at  the  right  in  Pig.  6,  which  engaged 
the  plate  shown.  By  withdrawing  this  pin,  a  hand  feed  of 
any  desired  rate  could  be  obtained  by  turning  the  gear  D  in 
one  direction  or  the  other.  Por  a  quick  return  of  the  cutter- 
head,  plate  E  was  detached;  then  the  feed-screw  could  be 
turned  directly  by  a  crank.  The  feed-screw  was  designed  to 
be  in  tension  during  the  boring  operation,  the  axial  thrust 
being  taken  by  a  stepped  or  collar  bearing  G   (Pig.  5). 

The  forged  steel  cutter-head  shown  in  Figs.  2  and  4  is  12 1^ 
inches  outside  diameter  and  six  inches  long.  This  cutter- 
head  has  seven  cutters  or  tools,  six  being  for  roughing  and 
one  for  finishing.  Each  of  the  roughing  tools  took  a  cut 
having  a  radial  width  of  V-i  inch,  the  feed  being  1/32  inch 
per  revolution,  as  previously  stated.  The  front  edge  of  the 
inner  cutter  protrudes  IM:  inch  from  the  cutter-head,  and 
the  other  tools  are  arranged  in  steps  varying  by  1/16  inch 
increments,  toward  the  cutter-head,  as  shown  in  Pig.  4.  The 
cuts  were  distributed  between  the  different  tools  so  that  if 
one  should  break  the  following  cutter  could  do  the  work  of 
two  tools.  When  boring  one  of  the  holes  a  tool  did  break, 
but  this  was  not  detected  until  the  hole  was  successfully 
finished.  The  cutting  speed  for  roughing  was  45  feet  per 
jninute,  and  the  speed  for  finishing  was  51  feet  per  minute. 


The  four  outer  cutters  are  held  In  rectangular  grooves  cut 
iicros.s  the  edge  of  the  cutter-head,  whereas  the  three  inner  i 
cutters  are  Inserted  Into  slots  cut  through  the  head.  The 
roughing  cutters  are  %  by  I'/j  Inch  and  are  made  of  "Ultra 
Capital"  high-speed  Hte(;l.  The  rear  edges  of  the  tools  are  ' 
beveled  and  they  are  held  by  wedges  W,  which  are  forced  { 
downward  by  screws  as  shown.  This  method  of  holding  the 
tools  proved  very  effective.  The  position  of  all  the  tools 
can  be  adjusted  longitudinally  by  means  of  set-screws  B 
located  in  the  back  plate  C.  The  finishing  tool  E  rests  in  a 
seat  F  beveled  axially  so  that  the  tool  is  not  only  adjustable 
in  a  longitudinal  direction,  but  outward  or  radially  to  a 
limited  extent.  In  this  way,  it  was  possible  to  regulate  the 
diameter  of  the  hole  with  considerable  accuracy.  The  cir- 
cular gage  for  setting  the  tools  may  be  seen  in  the  upper  part 
of  Fig.  2.  It  has  a  series  of  annular  steps  which  represent 
the  respective  diameters  to  which  the  cutters  must  be  set. 
The  gage  is  partly  cut  away  on  one  side  and  when  it  la 
placed  on  the  bar,  the  steps  or  edges  formed  by  this  open- 
ing provide  a  simple  but  accurate  means  of  setting  the  tools. 
The  removal  of  the  chips  presented  a  rather  serious  prob- 
lem, as  they  had  to  pass  forward  through  the  long  opening 
between  the  6%-inch  bar  and  the  wall  of  the  ten-inch  pin- 
hole. No  chips  could  pass  between  the  cutter-head  and  the 
thirteen-inch  hole  owing  to  the  lack  of  room.  This  problem 
was  solved  by  grinding  the  tools  so  as  to  produce  chips  in 
long  curls  not  over  li^  inch  in  diameter,  so  that  they  could 
readily  pass  through  the  opening.  As  will  be  seen  by  re- 
ferring to  Fig.  4,  the  cutting  edges  incline  backward  in  such 
a  way  as  to  curl  the  chips  downward  and  cause  them  to 
follow  the  path  indicated  by  the  arrows.  As  the  chips  left 
the  tool  they  were  turned  toward  the  front  by  the  large 
fillet-like  projection  O  on  the  cutter-head.  To  protect  the 
feed-screw  from  the  chips,  a  cover  plate  six  inches  long  is 
attached  to  the  front  face  of  the  cutter-head.  On  the  face  of 
this  plate  there  is  a  spiral  deflector  D  forming  an  angle  of 
45  degrees  with  the  bar  for  propelling  the  chips  forward. 
While  boring  the  hole,  the  tools  were  cooled  by  a  liberal 
supply  of  soap-  and  soda-water  solution.  Pour  barrels  of  this 
solution  were  placed  on  the  top  chord  of  the  truss  forty  feet 
above  the  pin-hole,  and  the  lubricant  was  directed  onto  the 
tools  by  the  hose  shown  in  Pig.  1. 

All  four  of  the  pin-holes  were  bored  without  the  slightest 
mishap.  When  boring  the  last  hole,  the  old  pin  was  re- 
moved at  10:30  P.  M.  and  before  midnight  the  boring-bar  was 
ready  for  use.  The  traffic  on  the  bridge  was  stopped  at  12:15 
A.  M.  Tying  the  members  to  be  bored  rigidly  together,  re- 
quired fifteen  minutes  and  the  boring  operation  began  at 
12:30  A.  M.  The  hole  was  enlarged  to  13  inches  by  1:30  A.  M. 
While  the  machine  was  capable  of  finishing  the  hole  in  one 
cut,  as  originally  planned,  it  was  decided  to  take  a  1/64-inch 
finishing  cut  in  all  cases,  as  there  was  time  for  a  second  cut. 
The  latter  required  only  forty-five  minutes,  as  the  motor  ran 
faster  under  the  light  load.  The  new  pin  was  in  the  hole  and 
two  new  wind-chord  members  placed  on  it  at  3:30  A.  M.  when 
the  bridge  was  again  ready  for  traffic  after  an  interruption  of 
only  three  hours  fifteen  minutes.  That  this  work  was  done 
without  a  hitch  was  due  to  the  careful  planning  of  the  De- 
partment of  Bridges  (P.  J.  H.  Kracke,  commissioner)  and 
to  the  efficient  design  of  the  boring  machine. 

The  power  required  to  drive  the  boring-bar  was  calculated 
from  the  rules  given  by  Taylor  and  Nicholson.  The  rule 
given  by  the  former  to  allow  as  much  power  for  feeding  the 
tools  forward  as  for  turning  the  bar  was  adhered  to.  The 
ammeter  and  voltmeter  readings  taken  at  one  minute  in- 
tervals during  the  boring  operation  showed  that  nearly  five 
horsepower  was  required  for  driving  the  machine  when  run- 
ning without  load,  whereas  the  maximum  power  while  boring 
was  twenty-six  horsepower.  The  calculated  power  was  eigh- 
teen horsepower,  but  in  this  calculation  no  allowance  was 
made  for  the  friction  caused  by  the  chips  in  the  hole,  which 
proved  to  be  quite  high,  as  one  horsepower  less  was  required 
while  boring  the  rear  part  of  the  hole  from  which  the  re- 
moval of  chips  could  be  assisted  by  hand.  The  weight  of  the 
boring  machine  frame  is  about  two  tons  and  that  of  the 
boring-bar,  with  the  two  main  bearings  attached,  about  1400 
pounds. 
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DRAWING  A   CIRCULAR  BRASS   CUP 

The  following  outlines  the  experience  which  the  writer 
had  in  drawing  a  brass  cup  made  from  stock  1/16  inch  in 
thickness.     The  first  operation  was  performed  in  a  combina- 
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Fig.  1.     Punches  and  Die  that  proved  Unsuccessful  for 
the    Drawing    Operation 

tion  blanking  and  drawing  die  of  the  usual  type,  and  resulted 
in  the  production  of  a  cup  of  the  form  shown  by  dotted  lines 
A  in  Fig.  1.  With  the  work  carried  to  this  point,  it  was  de- 
sired to  complete  the  cup  in  two  operations,  and  the  first  at- 
tempt in  this  direction  was  made  with  the  punches  and  die 
shown  in  Fig.  1.  These  tools  were  used  in  the  following 
manner:  A  blank  was  placed  in  the  die  and  the  punch  for  the 
second  operation  was  intended  to  force  it  down  into  the  die, 


turning  up  the  flange  about  point  E  and  bringing  the  cup  to 
the  form  shown  in  cross-section  in  Fig.  1.  The  punch  for 
performing  the  third  operation  was  similar  to  that  used  for 
the  second  operation,  with  the  exception  that  the  working  rim 
was  1/16  inch  longer.  The  purpose  of  this  punch  was  to 
upset  the  lower  edge  of  the  rim.  The  trouble  with  this  pro- 
cess occurred  in  the  second  operation.  After  the  flange  of 
the  cup  had  been  turned  up  about  half  way,  the  work  of- 
fered so  much  resistance  to  being  compressed  that  the  metal 
began  to  turn  up  from  the  body  of  the  cup  at  the  point  D,  and 
this  made  it  impossible  to  force  the  stock  down  into  the  die. 

To  overcome  this  difficulty,  the  dies  shown  in  Figs.  2  and 
3  were  designed.  Fig.  2  shows  the  punch  and  die  for  per- 
forming the  second  operation,  where  it  will  be  seen  that  the 
rim  of  the  punch  is  extended  in  order  to  support  the  body 
of  the  cup  at  all  points.  The  work  is  also  supported  from 
the  inside  by  the  spring  plunger.  When  drawing  the  cup  in 
this  punch  and  die,  deformation  of  the  work  is  practically 
impossible.  The  design  of  the  die  provides  for  stripping  the 
finished  cup  and  also  allows  a  free  movement  of  the  plunger, 
which  is  required  to  rise  considerably  above  the  die  to  facili- 
tate locating  the  blank.  The  third  operation  is  performed 
by  the  punch  and  die  shown  in  Fig.  3,  and  the  method  of 
using  these  tools  will  be  self-evident  to  any  mechanic  without 
a  lengthy  description.  A  blank  upon  which  the  second  opera- 
tion has  been  performed  is  inverted  and  forced  down  into  the 
die.    Great  pressure  is  required  to  be  exerted  on  the  metal  at 


Fig.   2.     Punch  for  Drawing   Operation  that  gave   Good   Besults 


Fig.    3.     Punch   for   upsetting  the  Edge  of  the  Rim 

H  in  order  to  upset  it  properly  and  produce  a  smooth  sur- 
face. It  was  found  necessary  to  taper  the  punch  about  0.010 
inch  along  the  straight  portion  J  in  order  to  make  it  fairly 
easy  to  strip  the  cup  from  the  die. 

Columbus,  Ohio.  Otto  R.  Winter 

SETTING   THE   MILLING   MACHINE   TABLE 
AND  KNEE 

The  method  I  am  about  to  describe  provides  for  locating 
a  milling  machine  table  and  measuring  the  distance  from  the 
table  to  the  center  of  the  spindle,  when  it  is  desired  to  locate 
the  table  at  a  specified  distance  below  the  spindle.  This 
method  is  rapid  and  accurate,  and  should  be  appreciated  by 
milling  machine  operators  who  do  a  variety  of  work  and  are 
often  required  to  bore  or  drill  a  hole  at  a  certain  distance 
from  a  finished  face  on  the  work,  as  in  the  case  of  a  bearing 
bracket.  The  method  of  locating  the  table  in  a  certain  longi- 
tudinal position  is  also  explained,  this  method  being  useful 
in  cases  where  it  is  desired  to  locate  the  dividing  head  cross- 
wise on  the  table  and  have  it  exactly  opposite  the  spindle. 
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Fig.  1  shows  the 
knee  handwheol, 
and  a  pair  of  anglo 
plates  for  niakliiK 
t  h  o  preliminary 
setting  of  the  table 
relative  to  the  spin- 
dle as  shown  In 
Fig.  2.  The  dis- 
tance A  is  made 
any  convenient 
length,  and  by  the 
use  of  an  Indicator 
held  in  the  spindle 
chuck  the  knee  may 
be  adjusted  verti- 
cally until  the 
spindle  is  centered 

Fig.    1.     Locating  Height  of  MiUing  Machiiw  Knee      on      4         With     thlS 

setting     the     table 

A 
will    be    —    below 

2 
the  center  of  the 
spindle.  Having 
proceeded  thus  far, 
a  line  is  scribed  on 
the  column  slide 
and  knee,  which 
serves  as  an  ap- 
proximate location. 
The  zero  line  B^  of 
the  graduated  dial 
C  is  next  brought  into  coincidence  with  the  zero  line  B  on 
the  boss  of  the  knee,  after  which  the  dial  C  is  locked  to  the 
feed-screw  by  means  of  the  binding  screw  D.  On  the  hub  of 
the  dial  and  the  hub  of  the  handwheel  scribe  zero  lines  E 
and  £,. 

After  the  setting  has  been  made  in  this  way,  the  table  may 
be  returned  to  the  starting  point  by  first  locking  the  dial  C 
to  the  feed-screw  F  with  the  index  lines  E  and  E-^  in  coin- 
cidence; then  raise  or  lower  the  knee  until  the  lines  on  the 
column  slide  and  knee,  and  the  index  lines  B  and  B^  are  both 
in  coincidence.  This  shows  that  the  table  has  been  returned 
to  the  required  point  and  the  accuracy  of  the  setting  may  be 
depended  upon.  Care  should  be  taken  that  the  tension  of 
the  screw  is  upward  and  that  all  of  the  table  and  knee  lock- 
ing screws  are  tight  before  the  lines  are  scribed  and  the  final 
adjustment  is  made.  By  locating  the  dial  C  with  the  index 
lines  E  and  Ei  in  coincidence,  any  location  may  be  obtained  by 
measuring  with  a  scale  from  the  line  on  the  column  slide  and 
having  the  index  lines  B  and  B,  correspond  with  the  scale 
measurement. 
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Fig.    2.     Angle    Plates    for    making 
Preliminary    Setting 
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Fig.    3.     Locating  Longitudinal  Position  of  the  Milling  Machine  Table 

Most  of  the  milling  machines  used  in  jobbing  shops  are  pro- 
vided with  an  auxiliary  baseplate  or  jig  for  use  in  setting  the 
dividing  head  crosswise  on  the  table,  so  that  it  is  in  line  with 
the  spindle.  The  method  of  making  this  setting  is  illustrated 
in  Fig.  3.     The  jig  is  first  located  on  the  table  by  tongues 


which  lit  In  the  slots  O  and  a  dowel-pin  //.  With  the  dividing 
head  In  place  on  the  jig,  use  an  Indicator  in  the  chuck  of 
I  hi'  machine!  spindle  to  set  the  dividing  head  spindle  in  line 
with  the  machine  spindle.  When  this  setting  has  been  made, 
.scribe  the  index  lines  /  and  /,  on  the  slide  and  table.  Next 
Incli  tli(!  graduated  dial  </  to  the  table  feed-screw  K  by  means 
ol  the  binding  screw  L,  having  the  zero  lines  M  and  A/,  in 
(•(lincidence.  Care  should  be  observed  to  have  the  tension  of 
the  table  feed-screw  in  the  direction  Indicated  by  the  arrow  JV 
wlicn  the  lines  are  scribed  and  the  final  adjustment  is  made, 
and  the  same  precaution  should  be  observed  in  resetting. 
The  reading  of  the  handwheel  and  the  distance  of  the  table  be- 
low center  should  also  be  observed  and  a  memorandum  of 
these  readings  should  be  preserved.  To  relocate  the  table  in 
this  position,  the  first  step  is  to  lock  the  graduated  dial  J 
to  the  table  feed-screw  K,  having  the  index  lines  0  and  0, 
in  coincidence.  Then  feed  the  table  in  the  direction  of  the 
arrow  'N  until  the  index  lines  /  and  /„  and  also  the  lines  M 
and  Mt,  correspond.  Using  this  method  and  having  the  jig 
located  by  the  dowel-pin  //,  an  accurate  setting  is  assured. 
Denver,  Col.  Stani.ky   Kdwakus 


DEVICE   FOR  ADJUSTING   DRIVING  BELTS 

The  accompanying  illustration  shows  a  very  simple  and 
convenient  device  for  stretching  belting  preparatory  to  cut- 
ting and  lacing.  It  is  similar  in  design  to  the  various  de- 
vices of  its  kind  on  the  market  today,  but  is  particularly  easy 
to  manipulate.  In  the  past  I  have  been  using  the  Gardner 
&  Miller  patent  belt  clamp,  which  Is  operated  by  two  feed- 


Device   for   adjusting   Driving   Belts,    equipped   with   a 
Cutting  Board 

screws  with  turnbuckles.  This  necessitates  the  use  of  both 
hands  in  tightening.  It  is  also  minus  the  cutting-board  ar- 
rangement, which  has  to  be  supported  by  hand  while  cut- 
ting;   I  therefore  "hit  upon"  the  accompanying  design. 

The  clamps  A  and  B  are  operated  by  handle-nuts  7,  which 
work  up  and  down  on  bolts  with  square  shoulders,  thus 
fastening  the  ends  of  belts  C  and  Z).  The  belts  are  then 
ready  to  stretch  by  means  of  the  screw  E  which  has  a  crank 
F  on  its  squared  end.  The  crank  F  is  replaced  by  a  wheel 
with  a  corrugated  rim,  which  is  used  in  preference  to  the 
regular  crank  when  adjusting  small  belts,  as  it  does  not 
get  too  much  tension  on  the  belts  and  leaves  them  in  con- 
dition for  a  future  adjustment.  The  cutting-board  G  is  then 
inserted  in  compartment  H,  leaving  the  belt  ready  for  cut- 
ting and  lacing. 

Bronx,  N.  Y.  Erxest  Schwartz 


A  USEFUL   T-SQUARE 

While  visiting  a  drafting-room  recently  my  attention  was 
attracted  by  a  T-square  that  was  being  used  by  one  of  the 
draftsmen.  From  various  catalogues,  etc.,  in  which  the  de- 
sired data  could  be  found  there  had  been  clipped  tables  of 
decimal  equivalents,  bolt-head  and  nut  sizes,  pitch  of  stand- 
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ard  screw-threads,  number  and  letter  sizes  of  twist  drills 
and  many  other  tables  of  use  to  the  draftsman.  These  tables 
had  been  arranged  and  pasted  on  the  top  sides  of  the  T- 
square  blades,  after  which  they  were  given  a  coat  of  shellac. 
It  impressed  me  that  the  usefulness  and  convenience  of  this 
system  could  be  applied  generally,  as  it  is  not  necessary  to 
even  look  away  from  the  board  to  obtain  data  that  is  in  com- 
mon use.  It  is  surprising  to  know  how  much  printed  matter 
can  be  placed  on  the  blade  of  an  ordinary  T-square. 
Denver,  Col.  Stanley  Edwabds 

OIL  VAPOR  IN  COMPRESSED   AIR 

I  notice  an  inquiry  by  the  O.  B.  M.  Co.  in  the  May  number 
of  Machinehy  on  how  to  remove  oil  vapor  from  compressed 
air.  As  I'have  had  to  do  with  the  lubrication  of  a  great 
many  air  compressors  in  the  work  in  which  I  am  engaged,  I 
would  say  that  very  often  more  oil  is  used  in  the  cylinders 
of  compressors  than  is  necessary.  The  compressed  air  is  dry 
and  there  is  no  moisture  to  wash  the  oil  off  the  surfaces  as 
in  the  case  of  oil  cylinders,  and  but  very  little  oil  is  needed 
to  afford  good  lubrication.  The  company  probably  is  using 
more  oil  than  is  necessary  and  it  is  the  vapor  which  arises 
from  the  large  amount  of  oil  in  contact  with  the  hot  surfaces 
that  is  causing  the  trouble.  A  smaller  amount,  just  enough 
to  give  good  lubrication,  would  not  give  off  an  appreciable 
vapor.  The  oil  used  should  be  sufficiently  high  in  flash  point 
so  that  it  will  not  give  off  an  appreciable  amount  of  vapor 
at  the  temperatures   ordinarily   obtained   in   air  compressors. 

Two  years  ago  while  reorganizing  the  lubricating  practice 
of  a  large  corporation,  I  found  at  one  plant,  where  several 
air  compressors  were  in  use,  that  the  chief  engineer  used 
no  oil  whatever  in  his  air  cylinders  but  used  soapsuds  as  a 
lubricant.  The  suds  were  made  by  dissolving  a  bar  of  hard 
soap  in  about  five  gallons  of  water,  and  were  fed  into  the 
cylinder  the  same  as  oil. 

Boston,  Mass.  William  N.  Davis 


while  Figs.  2  and  3  show  the  application  of  this  type  of  guard 
on  woodworking  machines.  Guards  are  particularly  im- 
portant on  woodworking  machinery  owing  to  the  high  speeds 


Fip.    3.     Belts  of  a  Wood  Planer  that  are  adequately  guarded 

The   construction 


at  which  such  belts  are  customarily   run 
will  be  evident  from  the  illustrations. 
Norwich,  N.  Y. 


Geobge  F.  Stack 


EXAMPLES  OF  BELT   GUARDS 

The  accompanying  illustrations  show  three  examples  of 
types  of  belt  guards  which  have  been  adopted  for  use  in  the 
plant  of  the  Norwich  Pharmacal  Co.,  Norwich,  N.  Y.  This 
firm  has  devoted  a  great  deal  of  time  and  money  to  the  pro- 
vision of  safeguards  and  after  a  thorough  investigation  has 
found  that  this  type  of  belt  guard  gives  very  satisfactory 
results.  Referring  to  the  illustrations  it  will  be  seen  that  Fig. 
1  shows  the  guard  used  to  cover  the  belts  of  a  drill  press. 


Fi?.    1.     A  Simple  Guard  for  Drill 
Press  Belts 


ETHICS  OF  CONTRIBUTING   TO  THE 
TECHNICAL   PRESS 

Much  has  been  written  on  the  question  of  the  general 
rights  of  progressive  men  in  regard  to  publishing  descrip- 
tions of  up-to-date  methods,  knowledge  of  which  they  have 
gained  in  their  general  experience,  and  it  is  easy  to  see  that 
the  matter  cannot  be  arranged  satisfactorily  to  all.  The 
manufacturer  generally  thinks  he  is  being  wronged  if  one 
of  his  employes,  or  former  employes,  makes  public  some  of 
his  general  methods  of  manufacture.  On  the  other  hand,  the 
employe  must  be  allowed  some  rights  in  the  matter. 

Many  a  man  may  have  ability  and  qualifications  which 
his  present  employer  does  not  recognize  or  appreciate,  but 
the  man  often  is  possessed  with  a  determination  to  be  recog- 
nized and  sits  down  and  thinks  over 
different  ways  of  doing  it.  He  desires 
to  prove  that  he  can  do  what  he  claims 
he  can.  What  better  way  is  there  to 
do  this  than  to  write  of  what  he 
knows  for  the  technical  journals  per- 
taining to  his  particular  line  of  busi- 
ness? In  his  experience  as  a  work- 
man he  has  seen  and  studied  the  vari 
ous  methods  used  by  him  and — if  he 
has  the  ability  to  hold  a  position  re- 
quiring brains — has  either  made  or 
suggested  improvements  and  money 
saving  features  in  connection  with 
such  methods  that  may,  or,  as  is  often 
the  case,  may  not  have  been  accepted 
by  the  powers  higher  up. 

So,  in  the  desire  to  help  others  will- 
ing to  study  and  at  the  same  time  help 
himself,  he  writes  for  the  magazines 
describing  his  experiences  and  meth- 
ods he  has  improved  upon.  They  are 
published,  the  general  trade  is  bene- 
fited, he  gets  a  check  which  will  help 
him  in  his  battle  for  a  fair  living,  and 
nobody  is  a  loser  by  such  publication. 
Of  course,  it  will  be  understood  that 
the  stealing  of  a  valuable  drawing  and 
the    furnishing    of    the    same    to    the 


Another   Example   of  Simple  but 
Efficient  Belt  Guards 
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press  or  to  n  conipotltor  Is  not  morally  right  or  U'Kiil,  but  it 
a  man  sees  a  niachlno  and  Is  then  clevor  and  coinpt'tcnt 
enough  to  make  a  good  drawing  oT  ll  and  lis  motions  and 
write  about  It  on  his  own  time,  tlicic  can  be  no  reasonable 
objeetlon  sustained  by  anybody. 

As  a  matter  of  fact,  when  a  firm  refuses  to  ralsi;  a  man's 
\vag(-s  above  a  living  rate,  and  lets  him  go  out  of  Its  em- 
ploy, there  certainly  can  be  no  claim  on  lilm  or  what  he  has 
learned  while  with  this  firm.  If  there  is  anything  that  this 
llrm  does  not  wish  anybody  else  to  use,  and  11  is  really  an  in- 
vention, the  only  legal  protection  is  a  patent  or  copyright. 
If  such  a  method  Is  not  novel  enough  to  be  granted  such  pro- 
tection there  should  be  no  objection  to  the  publication  of  it. 
As  a  matter  of  fact  there  is  nothing  done  today  that  could 
not  be  improved  upon,  and  these  same  manufacturers  who 
object  to  the  publication  of  some  insignificant  improvement 
which  may  have  been  used  by  their  own  former  employers 
years  back  will  welcome  the  publication  of  an  improvement 
if  made  at  the  works  of  their  competitors. 

Publication  of  a  method  causes  no  actual  loss.  As  a  gen- 
eral policy,  any  manufacturer  reading  of  an  improvement  on 
a  method  that  is  better  than  his  own,  immediately  sets 
to  work  to  make  a  still  better  one  and  the  general  public  is 
thereby  benefited.  Any  suppression  of  information  for  the 
purpose  of  enabling  a  few  men  to  make  their  money  more 
easily  is  a  menace  to  our  national  progress  and  should  not 
be  considered.  Were  it  not  for  the  books  and  magazines 
published  at  the  present  time,  our  national  mechanical  de- 
velopment— the  highest  of  any  country — would  be  seriously 
crippled. 

Southbridge,  Mass.  Wakren  E.  Thompson 


THE  MAKING   OF  RACE  CAMS 

Some  time  ago  the  problem  of  cutting  a  race  cam  similar 
to  the  one  shown  in  Fig.  1  arose.  This  cam  had  to  be  cut 
on  short  notice  and  at  low  cost.  The  standard  method  of 
doing  such  work  required  a  large  amount  of  time  and  money 
to  be  spent  in  making  a  master  cam  for  the  cam  cutting  ma- 


Fig.   1.     Type  of  Race  Cam  to  be  made 

chine.     The  difficulty  was  easily  and  economically  overcome 
by  making  the  cam  as  shown  in  Fig.  2. 

Instead  of  using  one  casting,  as  is  the  usual  practice,  two 
castings  were  used.  These  were  first  machined  so  that  the 
casting  A  in  Fig.  2  had  a  thickness  equal  to  the  required 
depth  of  the  raceway;  and  the  other  casting  B  was  of  such 
a  thickness  that  when  the  two  were  fastened  together  they 
would  have  a  combined  thickness  equal  to  that  required  for 
the  cam.  The  piece  .4  was  cut  with  a  surface  on  its  upper 
edge  which  gave  the  outline  of  the  lower  side  of  the  race- 
way. The  other  piece  was  then  cut  with  a  surface  on  its 
upper  edge  which  corresponded  to  the  upper  side  of  the  race- 


way. These  two  pieces  were  fastened  together  with  counter- 
sunk machine  screws  and  dowel  pins,  so  that  the  two  sur- 
faces corresponded  to  the  required  surfaces  of  the  raceway. 

A  piece  of  sheet  brass,  1/16  Inch  thick,  and  of  a  width 
e(iual  to  the  thickness  of  the  cam,  was  then  bent  so  that  It 
fitted  perfectly  with  the  surface  of  the  upper  side  of  the 
raceway.  This  piece  was  then  fastened  to  the  cam  with 
countersunk  machine  screws.  The  result  was  a  cheaper  cam 
than  could  possibly  have  been  produced  by  the  old  method, 
and  an  equally  ('(Ilcicnt  one  for  the  purpose  for  which  it  was 
required. 

Philadelphia,  Pa.  Sidney  K.  Eastwood 


DRILLING   EQUI-DISTANT  HOLES  IN  A 
STRAIGHT  LINE 

The  method  described  in  the  following  was  used  for  drill- 
ing eighteen  holes  with  a  No.  48  drill  through  a  piece  of 
brass  %  by  %  by  24  inches  in  size.     It  was  required  to  have 
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Fig.    1.     One-inch  Scale  for  obtaining  Longitudinal  Spacing  of  Holes 

the  holes  spaced  exactly  1  inch  apart  and  located  in  a  per- 
fectly straight  line.  Referring  to  Fig.  1,  the  edge  A  of  the 
piece  of  brass  B  was  filed  true  to  a  24-inch  standard  steel 
straightedge,  and  the  first  hole  C  was  then  drilled  7/16  inch 
from  the  edge  A.  A  1-inch  hardened  scale  D  was  next  ground 
away  at  one  corner  so  that  it  would  not  touch  a  drill  in  the 
hole  C  when  the  square  E  was  placed  against  the  drill  with 
the  head  of  the  square  on  the  edge  A.  The  scale  D  was 
clamped  to  the  work  by  means  of  a  small  hand  clamp  O. 

The  work  B  with  the  scale  D  clamped  to  it  was  next  placed 
against  the  24-inch  steel  straightedge  shown  at  H  in  Fig.  2, 
and  a  1/16  brass  strip  I  with  a  hole  J  drilled  in  it  was  clamped 
to  the  straightedge  H  by  means  of  a  hand  clamp  K,  a  thin 
strip  L  being  placed  between  the  strip  /  and  the  straightedge 
H  so  that  the  combined  thickness  of  the  straightedge  and 
strip  L  was  slightly  greater  than  the  combined  thickness 
of  the  work  B  and  the  scale  D.  The  straightedge  H  was  next 
clamped  to  a  board  M  by  means  of  two  parallel  clamps  N, 
after  which  the  second  hole  was  drilled  in  the  work  through 
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How    the    Cam    was    finally    made 


Fig.    2,     Twenty-four-inch   Scale    and   Jig  for   obtaining 
Transverse  Alignment 

the  hole  J  in  the  strip  /.  In  order  to  locate  this  hole,  the 
drill  was  brought  into  contact  with  the  end  of  the  1-inch 
scale  D,  this  contact  being  determined  by  "sense  of  touch"  as 
the  drill  revolved. 

The  work  B  was  next  removed  and  the  scale  D  undamped 
and  reclamped  in  the  next  position,  while  the  drill  was  still 
in  the  hole  J,  the  method  of  setting  being  the  same  as  illus- 
trated in  Fig.  1.  The  work  was  then  assembled  once  more — 
as  illustrated  in  Fig.  2 — and  the  third  hole  drilled.  All  of 
the  hand  clamps  were  so  placed  that  they  did  not  extend  over 
the  drilling  machine  table  or  interfere  with  the  operation  in 
any  way.  This  sequence  of  operations  was  continued  until 
eighteen  holes  were  drilled,  and  when  the  work  was  com- 
pleted the  distance  between  the  holes  and  their  alignment 
was  found  to  be  quite  accurate.  G.  L.  C. 
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A  MULTIPLE   CLAMP 

In  certain  operations  where  ciuick-acting  tools  are  em- 
ployed, a  decided  advantage  is  obtained  by  securing  several 
pieces  of  work  with  a  single  clamp.  The  clamp  illustrated 
herewith  was  designed  with  this  object  in  view.  Referring 
to  the  illustration  it  will  be  seen  that  the  design  is  quite 
simple,  there  being  none  of  the  complicated  floating  parts 
which  are  often  employed  in  tools  of  this  kind. 

The  principle  upon  which  this  clamp  operates  is  that  of  al- 
lowing the  clamping  members,  which  are  hardened  steel 
balls,  to  roll  or  slide  between  two  fixed  ends.  Being  free  to 
move  laterally,  these  balls  adapt  themselves  to  slight  varia- 
tions in  the  size  of  the  work.  The  slight  irregularity  in 
the  center  distances  caused  in  this  way  may  produce  cor- 
responding inaccuracies  in  the  work,  but  in  most  cases  the 
error  is  negligible. 

The  main  body  of  the  clamp  A  may  be  made  to  suit  the 
requirements  of  the  work  which  is  to  be  handled.  This  body 
is  bored  at  B  to  receive  the  clamping  balls.  After  boring  the 
hole,  the  stock  C,  which  is  shown  in  the  illustration  by 
dotted  lines,  is  milled  away  almost  to  the  horizontal  line 
passing  through  the  center  of  the  hole  B.  Just  enough  stock 
is  left  below  the  center  to  prevent  the  balls  from  dropping 
out.  One  end  of  the  hole  is  next  closed  by  a  plate  D,  after 
which  the  balls  are  put  in  through  the  other  end,  spring 
spacing  pieces  E  being  used  to  maintain  the  required  center 
distances.  The  plate  F  is  then  secured  to  the  opposite  end 
of  the  clamp. 

In  operation,  the  two  end  balls  are  held  in  position  by  the 
plates  D  and  F,  and  the  remaining  balls  are  free  to  move 
laterally  to  adapt  themselves  to  irregularities  in  the  size  of 
the  -work,  the  irregularity   in   size  being  considerably  exag- 
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A    Multiple    Clamp 


7hich    is    adaptable    for    Differences    in    the 
Size   of   the   Work 


gerated  in  the  illustration.  When  pressure  is  applied  to  the 
clamp,  all  of  the  pieces  of  work  are  held  equally  tight.  In- 
stead of  using  balls,  a  clamp  of  this  kind  could  have  a  dove- 
tailed slot  milled  in  it  and  hardened  rolls  with  tapered  ends, 
or  sliding  dovetailed  pieces,  used  for  the  clamping  members. 
Providence,  R.  I.  C.  Knowles 


IMPROVED   DOWELING   METHOD 
FOR  DIES 

Blanks  which  have  been  punched  from  sheet  metal  are 
often  perforated  by  a  second  operation  performed  In  a  pierc- 
ing die.  The  blanking  and  piercing  are  sometimes  accom- 
plished in  a  single  operation,  using  a  gang  punch  and  die, 
but  when  accuracy  is  essential  a  more  common  method  is  to 
perform    the    blanking    and    piercing    operations    separately. 


The  blank  is  usually  located  on  the  piercing  die  by  means  of 
a  gage  or  "jacket"  which  consists  of  a  sheet  metal  piece  with 
a  hole  through  it  of  the  shape  and  size  of  the  blank.  The 
works  fits  closely  into  this  gage,  which  is  depended  upon  to 
locate  the  blank  and  bring  it  into  exactly  the  desired  position 
for  piercing. 

The  gage  is  securely  held  to  the  die  with  screws,  but  screws 
cannot  be  depended  upon  to  keep  it  accurately  located;  con- 
sequently the  use  of  dowel  pins  is  resorted  to.  The  dowel- 
pin  holes  are  drilled  with  the  gage  in  place  and  close  fitting 
dowel  pins  are  driven  through  it  into  the  die.  This  method  of 
securing  the  gage  is  shown  in  Fig.  1,  where  A  represents  the 
gage  with  the  locating  hole  B  cut  in  it.  The  screws  holding 
the  gage  to  the  die  are  shown  at  &'  and  the  dowel  pins  at  D. 


Fig.    2.     Improved    Method    of    doweling   Jacket   in    Place 

A  better  method  of  securing  the  gage  or  jacket  to  the  face 
of  the  die  is  shown  in  Fig.  2.  With  the  gage  A  in  position, 
holes  are  drilled  through  it  into  the  die  at  the  points  where 
the  dowel  pins  should  be.  Two  holes  1/16  inch  in  diameter 
are  drilled  in  this  way.  The  gage  is  then  removed  and  the 
holes  B'  in  the  die  are  enlarged  to  a  diameter  of  %  inch.  After 
hardening  the  die,  the  gage  is  replaced,  and  after  locating  it 
and  fastening  it  in  the  required  position  with  screws  .S',  the 
point  of  a  center-punch  is  placed  in  the  1/16-inch  holes  and 
the  metal  is  driven  downward  into  the  larger  holes  in  the 
die.  In  this  way  metal  plugs  Z)  which  take  the  place  of  the 
dowel  pins  project  from  the  under  side  of  the  gage  into  the 
die.  It  does  not  take  long  to  locate  the  gage  in  place  in  this 
way,  and,  as  the  plugs  are  part  of  it,  they  will  always  remain 
securely  in  place.  F.  E.  C. 


OUTSIDE   AND   INSIDE  VERNIER   CALIPER 

The  accompanying  illustration  shows  a  two-inch  vernier 
caliper  which  is  suitable  for  making  both  outside  and  inside 
measurements.  These  measurements  may  be  made  by  using 
the  tool  directly  or  by  setting  ordinary  outside  or  inside 
calipers.  The  following  notation  is  used  in  marking  the  dif- 
ferent parts  of  the  instrument.  A  is  the  bow  frame  which 
has  an  extension  B  that  supports  the  guide  for  the  bar  G. 
This  bar  has  a  projecting  jaw  Ci  which  corresponds  with  the 


Fig,   1,     Usual  Method  of   doweling  Jacket  to  Face  of  Die 


A   Two-inch  Vernier   Caliper   for    Outside  and    Inside    Measurements 

projecting  jaw  on  the  fixed  jaw  Z).  The  fixed  jaw  is  adjusted 
by  means  of  the  screws  E.  The  projecting  jaws  C,  arc  finished 
circular  on  the  outside  to  provide  for  measuring  internal 
sizes,  while  the  inside  jaws  are  made  flat  and  are  capable  of 
measuring  on  the  outside  of  either  flat  or  round  parts. 

The  bar  C  has  forty  graduations  per  inch,  as  usual,  with  a 
graduated  margin  extending  beyond  the  two-inch  line  to 
cover  a  vernier  reading  in  thousandths  of  an  inch.  The 
vernier  plate  is  not  made  in  accordance  with  the  usual  method, 
but  is  graduated  twice  the  length  of  the  ordinary  plate  made 
for  a  scale  with  forty  graduations  per  inch.  The  reason  for 
this  is  that  the  vernier  plate  cut  to  correspond  with  each 
alternate  line  is  easier  to  read  and  also  provides  for  getting 
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dimensions  to  0.0005  Inch.  Tho  adJuatlnB  hoad  /•'  is  provided 
wltli  a  acrew  0  for  roKulatlng  the  bar  C,  and  //  Is  a  binding 
screw  which  holds  the  bar  In  place  after  th(>  caliper  has  been 
set.  A  valuable  feature  of  the  Instrument  Is  that  It  Is  of 
rugRed  construction  and  not  likely  to  get  out  of  order.  The 
total  outside  measurement  of  the  jaws  C,  when  together  Is 
O.L>r)0  inch,  .so  that  in  setting  for  inside  measurements  the 
vernier  reading  is  O.li.'iO  inch  less  than  the  true  dimension.  A 
vernier  caliper  of  this  kind  could  bo  made  in  different  sizes 
to  meet  the  requirements  of  various  classes  of  work. 

Springfield,  Mass.  Francis  W.  Ci.ouoh 

ONE-WIRE   SYSTEM   FOR  MEASURING 
THREADS 

The  pitch  diameter  of  screw  threads  may  be  measured  with 
ordinary  micrometers  and  one  wire  arranged  as  Indicated  In 
the  accompanying  illustration.  If  the  outside  diameter  of 
the  screw  is  large  or  small,  allowance 
must  be  made  for  this  in  measuring.  If 
it  is  over-size,  one-half  of  the  amount  that 
it  is  over-size  must  be  added  to  the  di- 
mension for  the  standard  outside  di- 
ameter in  the  formulas  below.  If  it  is 
under-size,  one-half  of  the  amount  that 
it  is  under-size  must  be  deducted.  One 
wire  is  much  easier  to  handle  than  three 
wires,  and  when  the  thread  is  of  very 
coarse  pitch,  the  end  of  the  micrometer  spindle  will  not  reach 
from  one  thread  to  the  next  as  is  necessary  with  the  three- 
wire  system.  It  M  ^  micrometer  reading  over  wire,  when 
pitch  diameter  is  correct,  then  the  formulas  for  measuring 
with  micrometers  and  one  wire  are: 


For  V-thread, 
iW  =  1.5  X  diam.  of  wire  - 

side  diam. 
For  U.  S.  standard  thread, 


0.866 


no.  threads  per  in. 


+  std.  out- 


VALUES  OF  CONSTANTS  USED  IN  FORMULA  FOB  MEASURING  PITCH 
DIAMETERS  BY  THE  ONE-WIRE  SYSTEM 


V- 

U.S. 

Whit- 

V- 

U.S. 

Whit- 

No.  of 

Thread 

Thread 

worth 

No.  of 

Thread 

Thread 

worth 

Threads 

0-866, 

0.7577, 

Threads 

0.866, 

0.7577. 

per  Inch 

No.  of 

No.  of 

0.8004. 

per  Inch 

No.  of 

No.  of 

0-8004, 

Threads 

Threads 

Threads 

Threads 

Threads 

Threads 

2i 

0.3S49 

0.8368 

0.3558 

20 

0.0433 

0.0379 

0.0400 

2f 

0.3647 

0.3241 

0.3370 

23 

0.0394 

0.0344 

0.0364 

2i 

0.3464 

0.3031 

0.3202 

34 

0.0361 

0.0316 

0.0334 

n 

0.3399 

0.2887 

0.3049 

26 

0.0333 

0.0393 

0.0308 

n 

0.3149 

0.2755 

0.2911 

27 

0.0331 

0.0381 

0.0396 

2* 

0.3013 

0.2631 

0.2784 

28 

0.0309 

0.0371 

0.0386 

3 

0.2887 

0.3526 

0.2668 

30 

0.0289 

0.02.53 

0.0267 

3i 

0.2665 

0.2332 

0.2463 

33 

0.0271 

0.0237 

0.0250 

3i 

0.2475 

0.2165 

0-2287 

34 

0.0255 

0.0233 

0.0236 

4 

0.2165 

0.1895 

0.2001 

36 

0.0241 

0.0211 

0.0233 

4i 

0.1930 

0.1684 

0.1779 

38 

0.0328 

0.0199 

0.0211 

5 

0.1733 

0.1516 

0.1601 

40 

0.0217 

0.0190 

0.0200 

5i 

0.1575 

0.1378 

0.1456 

43 

0.0206 

0.0181 

0.0191 

6 

0.1444 

0.1363 

0.1334 

44 

0.0197 

0.0173 

0.0183 

7 

0.1237 

0.1083 

0.1144 

46 

0.0189 

0.0165 

0.0174 

8 

0.1083 

0.0947 

0.1001 

48 

0.0180 

0.0158 

0.0167 

9 

0.0963 

0.0342 

0.0890 

50 

0.0173 

0.0151 

0.0160 

10 

0.0866 

0.0758 

0.0801 

53 

0.0167 

0.0146 

0.01.54 

11 

0.0787 

0.0689 

0.0728 

56 

0.0155 

0.0135 

0.0143 

12 

0.0722 

0.0633 

0.0667 

60 

0.0145 

0.0137 

0.0184 

13 

0.0666 

0.0583 

0.0616 

61 

0.0135 

0.0119 

0.0125 

14 

0.0619 

0.0541 

0.0573 

\      68 

0.0128 

0.0117 

0.0118 

16 

0.0.541 

0.0474 

0.0501 

73 

0.0131 

0.0105 

0.0111 

18 

0.0481 

0.0431 

0.0445 

80 

0.0108 

0.0095 

0.0100 

, 

Mac}iinenj\ 

M  ^  1.5  X  diam.  of  wire  — 


0.7577 


side  diam. 
For  Whitworth  thread. 


no.  threads  per  in. 
0.8004 


-|-  std.   out- 


+   std. 


M  =  1.583   X   diam.  of  wire  —  

no.  threads  per  in. 
outside  diam. 
The  size  of  the  wire  used  is  governed  by  the  pitch  and  form 


of  tliroad.  The  best  size  to  use  Is  that  nearest  to  two-thirds 
of  the  pitch.  Mistakes  can  easily  be  made  If  too  large  a  wire 
Is  used.  A  wire  smaller  than  0.6  or  larger  than  0.9  of  the 
pitch  should  not  be  used.  The  accompanying  table  gives 
values  of  constants  which  are  used  in  the  formulas  for  meas- 
uring pitch  diameters  of  screws  by  the  onci-wirc  system.  This 
method  of  measuring  the  threads,  of  course,  presumes  that 
the  tliread  has  been  cut  on  centers,  so  that  it  is  certain  to  be 
concentric  with  the  outside  diameter  of  the  screw. 

Belvidcre,  III.  Ikvino  Banwei.i, 


EJECTING  DEVICE  FOR  USE  ON  JIGS 

The  accompanying  illustration  shows  an  attachment  de-. 
signed  for  use  on  jigs  where  it  is  necessary  to  have  the  work 
a  tight  fit  on  locating  pins.  Where  this  practice  is  employed 
and  the  work  has  a  flat  surface  in  contact  with  the  jig,  dif- 
ficulty is  often  experienced  in  removing  the  piece  after  the 
machining  operation  has  been  completed.  This  difficulty  Is 
easily  overcome  by  adopting  the  ejector  illustrated  herewith. 
It  will  be  seen  to  consist  of  a  shoulder  pin  which  is  counter- 


Plug    for    ejecting    Work    from    Jigs    and    Fixtures 

bored  into  the  jig  and  pinned  at  the  opposite  side  to  pre- 
vent the  shoulder  pin  from  being  lost.  After  the  machining 
operation  is  completed,  the  pin  is  simply  tapped  up  under  the 
work,  and  in  this  way  the  latter  is  easily  knocked  off  the 
locating  pins. 

Montreal,  Canada.  Heecules  Smart 


DRIVER  FOR  USE   IN    MILLING   MACHINE 
INDEX  HEAD 

In  the  accompanying  illustration  is  shown  a  driver  for 
use  in  the  milling  machine  index  head  for  short  pieces  or 
for  such  work  as  requires  to  be  milled  on  centers  and  close  to 
the  shank,  as  for  example  a  short  machine  tap.  Usually,  the 
dog  or  driver  is  too  much  in  the  way  on  short  work  and  this 
tool  was  made  to  overcome  this  trouble.  The  shank  A  is  of 
tool  steel  and  machined  all  over,  after  which  the  point  is 
hardened,  tempered  and  ground  the  same  as  any  center.  The 
jaws  B  and   C  are  of  machine  steel,   slotted  at  the  ends  to 


Driver  for  Short   Work  where  a   Regular   Dog  interferes 
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receive  the  shouldered  nuts.  Jaw  B  is  drilled  and  tapped 
for  the  screw  E,  while  jaw  C  is  drilled  and  reamed  for  the 
same  screw.  Both  jaws  are  carbonized  and  hardened.  Screw 
D  has  right-  and  left-hand  threads  with  the  middle  portion 
plain,  and  the  knurled  head  is  a  separate  piece  screwed  and 
pinned  on  after  complete  assembly.  The  screw  E  Is  of  one 
piece,  with  a  right-hand  thread  of  sufficient  length  for  the 
extreme  adjustments.  Nuts  F  are  drilled  and  tapped  left  and 
right  to  an  easy  fit  on  the  screw  D  and  are  milled  to  an  easy 
fit  in  the  slots  in  the  jaws  B  and  C,  having  shoulders  to  take 
the  thrust  of  the  screw  D.  In  use,  the  work  is  placed  on  the 
centers  as  with  regular  methods  of  driving,  and  the  jaws  B 
and  C  are  brought  into  contact  with  the  work;  the  jaws  are 
adjusted  the  same  as  a  parallel  clamp  is,  and  given  the 
final  "squeeze"  with  a  wrench  on  the  squared  head  of  screw 
E.  Then  set-screws  O  are  tightened  lightly.  It  will  be  ob- 
served that  the  jaws  are  free  to  "float"  until  the  set-screws 
have  been  tightened,  which  prevents  cramping  the  work. 
Hartford,  Conn.  Ebnest  A.  Ruxge 
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BABBITTING  MANDRELS 

The  writer  has  given  considerable  time  and  study  to  the 
design  of  babbitting  mandrels,  and  in  the  following  article 
three  mandrels  are  described  which  have  been  found  satis- 
factory for  use  in  babbitting  bearings  on  a  piece-work  basis. 
The  operation  is  satisfactory,  very  little  defective  work  being 
produced.    Pig.  1  shows  assembly  and  cross-sectional  views  of 


Fig.    3.     Adjustable   Mandrel  for  babbitting  Plain   Half   Bearings 

two  parts,  the  body  C  and  a  dovetailed  piece  F  which  has  a 
small  block  G  mounted  in  it.  This  block  forms  the  oil 
groove  in  the  bearing.  The  base  of  the  fixture  is  bored  in 
such  a  way  that  the  mandrel  and  bearing  are  held  concen- 
tric, and  after  the  work  has  been  set  up  as  shown  in  the 
cross-sectional  view  everything  is  ready  for  pouring  the  bab- 
bitt. After  the  babbitt  has  been  poured  and  given  time  to 
set  the  lever  D  is  struck  a  sharp  blow;  this  loosens  the 
main  part  of  the  mandrel  and  enables  it  to  be  readily  re- 
moved by  inserting  a  wire  in  the  screw-eye  E.  The  dove- 
tailed piece  F  is  next  removed  by  giving  it  a  slight  tap  toward 
the  center  of  the  bearing.  The  bearing  can  then  be  removed 
from  the  fixture,  and  another  casting  set  up  in  its  place 
ready  to  be  babbitted. 

Fig.  2  shows  a  mandrel   for  babbitting  bearings  in  which 
the  oil  grooves  are  set  at  an  angle  to  each  other  as  shown 


Fig.    1.     Fixture    equipped    with    Four    Mandrels 

a  fixture  for  babbitting  bearings  of  the  type  shown  at  A. 
The  body  of  these  bearings  is  made  of  malleable  iron;  they 
are  rough-bored,  turned  and  faced,  and  the  bore  recessed  as 
shown.  A  very  coarse  feed  is  taken  in  order  to  produce  a 
rough  surface  to  which  the  babbitt  will  adhere  firmly.  There 
were  a  large  number  of  these  bearings  to  be  lined  and  on 
this  account  it  was  found  desirable  to  use  a  multiple  fixture, 
the  design  finally  developed  being  equipped  with  four  man- 
drels as  shown  in  the  illustration.  The  mandrels  are  set  in  a 
cast-iron  base  B.     It  will  be  seen  that  the  mandrel  consists  of 


Fig.   2.     Mandrel  for  babbitting  Bearings  with   Crossed   Oil  Grooves 


for    babbitting    Bearings  with  Straight   Oil  Groove 

at  A.  This  mandrel  was  made  similar  to  the  one  shown  in 
the  preceding  illustration  and  can  be  used  in  connection  with 
the  same  base  B. 

A  mandrel  is  shown  in  Fig.  3  that  is  used  for  babbitting 
half  bearings  of  the  type  shown  at  C,  these  bearings  having 
no  oil  grooves.  The  mandrel  consists  of  a  center  piece  A 
which  is  provided  with  a  handle  made  of  i/^-inch  pipe  at  one 
end  and  a  sliding  collar  B  at  the  opposite  end.  The  position 
of  this  collar  can  be  adjusted  for  different  lengths  of  bear- 
ings of  a  given  diameter.  It  will  be  evident  that  the  collar 
is  held  in  position  by  a  set-screw.  The  collars  are  turned  to 
a  close  fit  in  the  bearing  castings  so  that  they  will  not  allow 
the  metal  to  run  out.  These  particular  bearings  were  made 
of  bronze  castings  and  babbitted  in  the  rough.  The  bearings 
were  made  in  several  different  lengths,  and  by  making  the 
mandrel  to  suit  the  longest  it  may  be  used  with  equally  good 
results  for  the  shorter  ones. 

All  three  styles  of  bearings  were  babbitted  on  a  piece-work 
basis  with  entirely  satisfactory  results.  We  generally  had 
three  or  four  of  these  fixtures  set  up  on  the  bench,  and  by 
having  a  boy  assemble  the  fixtures  while  the  man  did  the 
pouring,  a  very  satisfactory  rate  of  production  was  attained. 
The  best  results  are  obtained  by  having  all  parts  of  the  fix- 
ture and  work  at  the  same  temperature.  A  good  method  Is 
to  lay  as  many  of  the  bearing  castings  as  possible  around 
the  top  of  the  furnace  in  which  the  babbitt  is  melted. 

G.  E.  P. 
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SPRING   LATCH  FOR  JIG  COVER 

A  hliiKcd  jlK  cover  may  bo  convenloiUly  hold  In  plaoo  by 
means  of  a  spring  latoh  of  the  form  shown  In  Klg.  1,  which 
Is  aoinl-automatlc  in  its  action.  In  this  illustration,  tho  body 
of  the  jig  is  shown  at  A  and  tho  hinged  cover  at  /}.  This 
cover  swings  on  tho  pivot  C.  and  drops  onto  tho  latch  D  which 
takes  tho  place  of  the  locking  screw  arrangement  shown  In 
Fig.  2.  In  cases  \vhere  tho  cover  is  merely  used  to  carry 
bushings,  a  latch  of  this  kind  Is  entirely  satisfactory,  although 
it  Is  not  recommended  for  use  on  jigs  where  screws  for  hold- 


Fig.    1.     Type  of  Jie:  which  has  Cover  held  down  by  Spring  Latch 

ing  down  the  work  are  carried  by  the  cover.  The  method  of 
using  is  evident  from  the  illustration.  To  swing  the  cover 
clear  of  the  work  in  the  jig,  the  latch  D  is  pushed  back  in  the 
direction  of  the  arrow.  After  the  cover  has  been  raised,  the 
latch  springs  back  into  place  ready  to  catch  over  the  top  of 
the  cover,  when  it  is  dropped  back  onto  the  jig.     When  the 


.     Jig-   Cover   locked   by    Quarter   Turn   Screw  Buckle 

cover  is  dropped,   the  latch  catches  it  automatically,  requir- 
ing no  attention  from  the  operator. 

F.  Server 


STRADDLE  MILL  KINK  FOR  CAST 
IRON  WORK 

When  facing  off  the  edges  of  a  cast-iron  piece  with  straddle 
mills,  it  will  be  noticed  that  the  last  corner  at  the  end  of  the 
cut  almost  invariably  breaks  off.  This  condition  is  more 
marked  if  the  edge  at  an  angle  to  the  face  being  milled  has 
already  been  machined.  The  rounded  corners  on  rough  cast- 
ings do  not  break  as  easily.  Various  remedies  are  used  to 
avoid  this  difficulty,  among  which  may  be  mentioned  filing  the 
corners  of  the  work  off  on  a  bevel,  supporting  the  work  close 
up  to  the  cut,  or  reducing  the  cut  and   feed.     All   of  these 


iiu'thodK,  however,  are  but  partially  successful.  The  best 
"stunt"  that  the  writer  knows  of  Is  to  take  off  the  Bharp 
corners  of  the  cutter,  i.  c,  grind  tho  corner  off  to  an  angle 
of  45  degrees,  making  a  flat  of  about  1/16  inch.  When  this 
jiractice  Is  followed  tho  breaking  and  chipping  of  the  work 
will  be  practically  eliminated. 

Middlotown,  N.  Y.  Donald  A.  IIampson 

(In  facing  a  piece  of  work  with  straddle  milling  cutters, 
the  stock  loft  on  tho  work  at  the  time  the  cutters  are  ap- 
proaching the  completion  of  a  cut  is  in  tho  form  of  two 
cantilever  beams.  Wo  know  that  the  greatest  stress  In  a 
cantilever  is  at  the  point  of  support,  and  by  grinding  ofl'  the 
corners  of  the  cutters,  as  recommended,  the  cross-sectional 
area  of  this  point  of  support  is  greater  than  that  of  any  other 
cross-section.  The  additional  strength  provided  in  this  way 
Is  sufficient  to  prevent  the  corner  from  breaking  off. — 
Kditou.] 


DRILL  AND  BORING-BAR  FOR  PULLEYS 

A  drill  for  drilling  holes  in  solid  hubs  of  pulleys  is  shown 
in  Fig.  1.  The  hole  for  which  this  particular  drill  was  used 
is  %  inch  in  diameter,  which  is  too  small  to  core  and  true  by 
boring.  We  tried  twist  drills  and  flat  drills,  but  if  the  drill 
encountered  a  blowhole  in  the  casting,  it  would  run  out  of 
true.  The  tool  now  being  used  is  made  of  high-speed  steel 
and  it  has  drilled  about  one  thousand  pulleys  and  is  still  doing 
business.  As  the  illustration  shows,  it  is  milled  to  a  cross- 
shaped  section  which  makes  it  very  stiff. 

The  point  of  the  drill  A  is  ground  like  an  ordinary  flat  drill 
and  it  makes  a  smaller  hole  than  the  main  drill  body.  The 
two  ends  D  and  D^  are  ground  below  the  cutting  edges  C  and 
Ci  so  that  the  stock  left  by  the  point  A  is  removed  by  these 
two  edges.     Obviously,  the  ends  D  do  not  cut.     If  the  drill  is 
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Figs.   1  and  2.     Drill  and  Boring-bar  for  Pulleys 

started  true  and  fed  in  until  the  two  corners  C  have  entered, 
the  hole  acts  as  a  bushing  and  the  drill  cannot  run  out,  even 
though  it  enters  a  blowhole.  Of  course,  the  point  A  must  be 
ground  centrally  and  the  edges  C  must  be  ground  so  that  they 
both  cut  and  do  not  make  the  hole  larger  than  the  drill  body. 
This  drill  is  11/16  inch  in  diameter  and  is  used  in  a  lathe. 

After  a  hole  is  drilled  in  a  pulley,  a  boring-bar  like  the  one 
shown  in  Fig.  2,  is  used  for  truing  the  hole.  The  corners  of 
the  cutter  are  ground  square  and  the  cutter,  which  is  of  high- 
speed steel,  is  held  by  a  half-round  key.  The  hole  for  this 
key  is  drilled  on  a  slight  angle  before  the  slot  is  milled  for  the 
cutter.  When  a  new  cutter  is  to  be  inserted,  the  old  one  is 
driven  out,  which  causes  the  key  to  fall  out.  The  hole  in  the 
pulley  is  finished  by  reaming. 

B.  J.  F. 
*     *     * 

Persons  who  look  upon  the  increase  in  gold  production  as 
chiefly  responsible  for  the  increased  cost  of  living  will  regret 
to  hear  that  important  new  deposits  of  gold  have  been  found 
in  Siberia  (already  one  of  the  leading  gold-producing  regions 
of  the  world),  and  that  these  will  rank  among  the  richest 
fields  in  Siberia.  According  to  that  school  of  economists  who 
put  the  blame  on  gold,  if  nature  had  made  it  as  common  as 
iron,  we  would  all  be  starving. 
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AN  ANGLE  BENDING  KINK 

It   frequently    happens    that   the   machinist   is   required    to 

bend  a  piece  of  sheet  iron,  brass  or  other  stock  to  a  certain 

angle,  but  the  draftsman  lias  omitted  to  give  this  angle  on 

the  drawing  from  which  the  machinist  is  working.     In  such 

cases,  the  time- 
honored  method  of 
bending  a  piece  in 
the  vise  and  then 
trying  it  on  the 
drawing  is  often 
employed.  Owing 
to  greasy  hands 
and  to  oil  on  the 
slock,  the  drawing 
soon  becomes  so 
dirty  that  it  is  un- 
readable. 

A  much  cleaner 
method,  which  the 
writer  has  em- 
ployed on  a  variety 
of  work,  consists 
of  laying  a  piece  of  paper  over  the  drawing  with  one  edge  coin- 
ciding with  one  side  of  the  required  angle.  The  paper  is  then 
folded  as  shown  in  the  accompanying  illustration,  so  that  a 
templet  of  the  required  angle  is  formed.  The  stock  is  now 
bent  in  the  usual  way  until  it  fits  accurately  against  the 
templet.  In  the  illustration,  the  cross-sectional  view  A  repre- 
sents the  angle,  as  shown  on  the  drawing  from  which  the 
machinist  is  working,  and  B  represents  the  paper  templet. 
East  Orange,  N.  J.  George  Garrison 


Paper    Templet    for    bending   Anglos 


A  NECKING  KINK 

The  accompanying  illustrations  show  different  methods  of 
necking  an  arbor  preparatory  to  grinding  it.  When  there 
is  a  large  shoulder  at  the  end  of  the  arbor,  the  most  satis- 
factory method  of  necking  is  that  shown  in  Fig.  1.  Where 
the  shoulder  is  relatively  small,  the  method  illustrated  in 
Fig.  2  will  give  very  satisfactory  results.  The  method  shown 
in  Fig.  3  is  in  quite  general  use,  but  this  is  decidedly  poor 
practice.  It  weakens  the  shaft  or  arbor  very  materially 
owing  to  the  fact  that  the  neck  is  cut  in  such  a  way  that  it 


reduces    the    cross-section    at    the    point    where    the    greatest 
strain  is  likely  to  be  experienced. 

Lynn,  Mass.  n.  p.  Pohle 


PROTECTING  DRAWINGS 
A  method  by  which  drawings  may  be  protected  against 
the  smudging  action  of  the  T-square  consists  of  sticking  four 
thumb-tacks  in  the  under  side  of  the  blade  so  that  it  will 
not  come  into  contact  with  the  portion  of  the  drawing  that 
it  is  desired  to  protect.  This  method  will  be  found  particu- 
larly useful  where  a  pencil  drawing  is  made,  as  it  will  pre- 
vent the  pencil  lines  being  rubbed  by  the  T-square.     It  will 
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Method  of  raising  T-square  from   Surface  of  Drawings 

also  guard  the  drawing  against  being  soiled  by  a  dusty  square, 
and    the   same   arrangement   will    be    found    effective    in   pre- 
venting the  ink  from  running  under  the  edge  of  the  square. 
Washington,  D.  C.  a.  P.  Connor 


HOLDER  FOR  THUMB-TACKS  AND 
INK  BOTTLES 
The  illustration  presented  herewith  shows  a  holder  for  a 
draftsman's  ink  bottles  and  thumb-tacks  which  can  be  easily 
made  if  the  instructions  are  carefully  followed.  The  outline, 
the  holes  A  and  B  for  the  ink  bottles  and  hole  E  for  the 
thumb-tacks  are  laid  out  on  a  piece  of  one-inch  board 
with  the  grain  of  the  wood  running  parallel  to  the  line  CD. 
The  holes  are  then  cut  out  with  a  fine  band-saw,  the  saw 
being   first    run    along   the    line    CD,    after    which    the    semi- 


---^-jiiLi; 


Fifs.    1, 


and  3.     Different   Methods  of  necking  an   Arbor 
preparatory   to   grinding 


Tray  for  holding  a  Draftsman's  Thumb-tacks  and  Ink  Bottles 

circles  are  cut  out.  The  hole  E  for  the  thumb-tacks  is  next 
made  with  a  spoon  gouge.  The  hole  Is  then  drilled  for  the 
screw  F  which  holds  the  back  in  place,  after  which  the  parts 
are  sandpapered  and  shellacked.  When  the  shellac  has 
dried  the  bottles  are  put  in  position  and  the  back  screwed  up 
tight  against  them. 

Davenport,  la.  R.  H.  Riciiaudso.v 

*     *     * 

The  Massachusetts  Institute  of  Technology  has  erected  an 
aero-dynamic  laboratory  and  has  also  instituted  courses  in 
the  study  of  this  science.  It  is  the  first  technical  Institution 
in  the  country  fitted  to  instruct  students  thoroughly  in  the 
subject  of  aeronautics. 
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QUESTIONS  ON   PRACTICAL  SUBJECTS  OF  GENERAL   INTEREST 


LIMITS  IN   SPECIFYING  BAND,  BAR  AND 
PLATE  IRON  AND  WIRE 

A.  S.  11. — Wo  liiivc  a  largo  (IraftiiiK-rooiii,  and  tho  I'ollovvinK 
quostioiis  ol'ton  ooiiio  up  during  tho  day.  Tlioro  kooiiis  to  bo 
a  dilToronco  of  opinion  on  tlio  praolio(>  ol'  spooifyiiig  the  iiia- 
torials  inontionod  and  wo  would  ai)prooiato  an  opinion  from 
tho  roadors  of  M.xciiimohy  as  to  limitations  of  those  products. 
1.  What  arc  the  limits  within  which  to  specify  band  or  bar 
iron?  2.  Is  there  a  correct  thickness  for  specifying  bar  iron 
where  the  thickness  of  band  iron  stops  and  bar  iron  starts? 

3.  Where   does   the   diameter   of   wire   stop   and    rods   begin? 

4.  In  specifying  plate  how  wide  does  iron  have  to  be  before 
it  becomes  a  plate? 

The  questions  are  submitted  for  opinions  of  the  readers. 


DIMENSIONS  OF  CASTLE  NUTS  ADOPTED 
BY  A.  R.  M.  M.  ASSOCIATION 

A.  L.  I).  What  are  tho  dimensions  of  castollatod  nuts  and 
tliin  castellated  nuts  adopted  by  the  American  Railway 
Master  Mechanics'  Association? 

A. — Dimensions  of  castellated  nuts  and  thin  castellated 
nuts  recommended  by  the  American  Railway  Master 
Mechanics'  Association  at  the  Atlantic  City  meeting  June, 
1912,  are  given  in  the  accompanying  tables  compiled  by  the 
Brightman  Mfg.  Co.,  Columbus,  Ohio.  Table  II  on  the  fol- 
lowing page  gives  the;  dimensions  of  castle  nuts  and  thin 
castle  nuts  as  derived  by  the  formulas,  being  closely  in  agree- 
ment, of  course,  with  the  data  in  Table  I. 


TABLE  I.      DIMENSIONS  OF  CASTLE  NUTS  AND  THIN   CASTLE  NUTS* 
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Recommended  Dimensions,  Inches 
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Diameter  of  screw . 

No.  of  threads  per  inch 
U.  S.  standard  castle 
and  thin  castle  nut 

No.  of  threads  per  inch 
for  special  thin  castle 
nut 

Diameter  across  flats, 
rough  size 

Diameter  facing  collar. 

Thickness  facing  collar. 

Thickness  castle  nut, 
rough 

Thickness  castle  nut, 
finished 

Thickness  of  tliin  castle 
nut,  rough 

Thickness  of  thin  castle 
nut,  finished .... 

Number  slots  in  castle. 

Width  of  slot  in  castle  . 

Depth  of  slot  in  castle.. 

Diameter  of  cotter  pin 
hole  in  bolt 

Projection  of  bolt  be- 
yond top  of  nut 

Diameter  of  reduced 
end  of  bolt 

Length  of  reduced  end 
of  bolt 

Distance  from  center  of 
cotter-pin  hole  to  end 
of  bolt 

Nominal  diameter  of 
cotter  pin 

Length  of  player  cotter 
pin 

Length  of  common  cot- 
ter pin 

No.  of  taper  pin 

Length  of  taper  pin. . . . 
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THE  SOCIOLOGICAL  SIDE  OF 
INDUSTRY 

Evidence  accumulates  that  America  is  awakening  to  a 
better  sense  of  social  justice  and  the  need  of  economic  re- 
form. Great  trusts  and  private  monopolies  of  public  utilities 
are  being  dissolved  or  regulated  by  public  commissions,  and 
while  competition  in  business  may  be  wasteful,  the  need  of 
equal  opportunities  for  all  requires  the  strengthening  of  laws 
aimed  at  methods  which  interfere  with  freedom  in  trade 
and  manufacture. 

For  many  years  the  unfair  and  inadequate  "fellow  servant" 
rule  in  law  made  society  practically  helpless  in  many  states 
to  protect  labor  from  the  risks  of  life  and  limb  incident  to 
railroading,  mining,  building  and  manufacturing.  The  labor 
compensation  law  passed  by  the  New  York  State  Legislature 
last  year  is  but  one  of  several  enacted  by  the  states  to  place 
the  burdens  on  the  industry  affected,  making  it  responsible 
for  the  maintenance  of  its  injured  and  the  families  of  its 
killed.  The  ultimate  effect  should  be  to  reduce  preventable 
accidents  to  a  minimum.  Machinery  will  be  safeguarded 
and  dangerous  manufacturing  conditions  eliminated.  Much 
progress  has  already  been  made,  and  men  are  being  taught 
to  be  careful  of  themselves  and  of  their  fellow  workmen. 

Another  source  of  encouragement  to  the  social  worker  is 
the  more  liberal  spirit  of  employers  toward  labor.  The  ex- 
ample of  the  Ford  Motor  Co.,  unwise  perhaps  in  some 
respects,  must  have  a  tremendous  influence  on  the  better- 
ment of  relations  of  capital  and  labor.  Libraries,  free  and 
otherwise,  are  useful  to  inform  the  mind  and  stimulate  am- 
bition;  but  better   food   and   clothes  and   houses  as   a   result 


of   faithful   daily   toil   are  of  still   greater  value   to  the  mass 
of  workers. 

Welfare  work  pays  when  rightly  directed.  Decent  living 
conditions  are  necessary  for  the  healthful  condition  of  mind 
and  body  essential  to  good  working  efficiency.  In  places 
where  very  little  in  the  way  of  healthy  recreations  and 
amusements  is  available  to  the  people,  it  is  decidedly  to  the 
interest  of  local  manufacturing  concerns  to  provide  them  in 
such  manner  as  to  conserve  the  independence  and  self- 
respect  of  those  benefited.  The  whole  modern  movement 
tends  to  elevate  the  ideals  of  society  and  to  place  labor  on  a 
higher  plane  by  recognizing  human  rights  and  abolishing 
injustices  rooted  in  antiquated  legal  practices.  That  the  con- 
ditions which  have  developed  in  America  during  the  past 
thirty  years  are  out  of  place  in,  and  probably  dangerous  to, 
a  democratic  form  of  government,  the  thoughtful  and  un- 
prejudiced observer  will  admit.  A  brighter  day  has  dawned 
for  industry.  The  new  social  spirit  and  the  new  freedom 
will  give  heart  to  American  inventors  and  workers  gener- 
ally, and  will  encourage  the  enterprising  spirits  on  every 
level  to  make  for  themselves  a  place  in  the  industrial  and 
commercial  world. 

In  experiments  undertaken  by  the  Technical  Institute  of 
Berlin,  Germany,  it  has  been  ascertained  that  the  most  suit- 
able angle  of  clearance  back  of  the  cutting  edge  on  twist 
drills,  for  drilling  steel  and  cast  iron,  is  6  degrees  at  the  cir- 
cumference of  the  drill,  this  angle  increasing,  in  general,  to 
from  20  to  24  degrees  toward  the  center  of  the  drill.  Such  an 
angle  can  generally  be  obtained  by  commercial  twist  drill 
grinding  machines. 
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ANNUAL   CONVENTIONS   M.  C.  B.  AND 
A.  R.  M.  M.  ASSOCIATIONS 

Till'  iDrtyciKlitli  aiiiiiial  (■oiivciition  ol'  Hit;  Muster  (^ar 
liiiilili'i-s'  Assoclntioii  1111(1  the  I'orty-scvcnth  annual  convi'n- 
tlon  of  the  Aniorican  Railway  Master  Mechanics'  Association 
were  held  in  Atlantic  City,  June  10-12  and  June  15-17, 
respectively.  Simultaneously,  the  Railway  Supply  Manufac- 
turers' Association  exhibited  nuidiinery  and  tools  covering  an 
area  on  Young's  New  Pier  of  nearly  two  acres  or  82,000 
square  feet.  The  exhibits  comprised  railway  supplies  in 
general,  including  locomotive,  car,  trade  and  shop  materials, 
tools,  machines,  etc.  The  machine  tool  exhibit  was  an  Im- 
portant part  of  the  show  and  it  attracted  much  attention. 
Each  year  this  showing  of  machines,  tools,  cutters,  etc.,  for 
locomotive  repair  shops  becomes  of  greater  and  greater 
diversity  and  importance.  Railway  shops  in  general  are  large 
potential  marl<ets  for  machine  tools  and  allied  products,  and 
the  growth  in  size  and  power  of  locomotives  requires  the 
best  and  most  efficient  machine  tools. 

The  Master  Car  Builders'  Association  convention  program 
was  made  up,  as  usual,  of  technical  papers,  topical  discus- 
sions and  reports  of  committees,  being  in  part  as  follows: 

June  10.  Revision  of  Standards  and  Recommended  Prac- 
tice; Train  Bralte  and  Signal  Equipment;  Brake  Shoe  and 
Brake  Beam  Equipment;   Car  Wheels. 

June  11.  Coupler  and  Draft  Equipment;  Safety  Appli- 
ances; Rules  for  Loading  Materials;  Interline  Inspection; 
Car  Trucks;   Train  Lighting  and  Equipment;   Tank  Cars. 

June  12.  Damage  to  Freight  by  Unloading  Machines; 
Specifications  and  Tests  for  Materials;  Car  Construction; 
Retirement  of  40,000  and  50,000  Pound  Capacity  Cars  from 
Interchange  Service. 

The  following  officers  were  elected  for  the  Master  Car 
Builders'  Association:  P.  F.  Gaines,  president;  E.  W.  Pratt, 
first  vice-president;  William  Schlafge,  second  vice-president; 
F.  H.  Clark,  third  vice-president;  Angus  Sinclair,  treasurer; 
C.  F.  Giles,  M.  K  Barnum  and  John  Purcell,  executive  com- 
mittee. 

The  program  of  the  American  Railway  Master  Mechanics' 
Association  included  the  following  technical  papers  and  dis- 
cussions: 

June  15.  Mechanical  Stokers;  Revision  of  Standards; 
Safety  Appliances;  Dimensions  for  Flange  and  Screw  Coupl- 
ings for  Injectors,  by  O.  M.  Foster;  Motors  for  Railway 
Shops,  by  B.  F.  Kuhn. 

June  16.  Locomotive  Headlights;  Design,  Construction  and 
Maintenance  of  Locomotive  Boilers;  Standardization  of  Tin- 
ware; Superheater  Locomotives;  Use  of  Special  Alloys  and 
Heat-treated  Steel  in  Locomotive  Construction;  Review  of  the 
Work  done  by  Other  Mechanical  Organizations,  by  Dr.  Angus 
Sinclair. 

June  17.  Smoke  Prevention;  Revision  of  Standard  Ef- 
ficiency Tests  of  Locomotives;  Revision  of  Air  Brake  and 
Train  Signal  Instructions;  Train  Resistance  and  Tonnage 
Rating;  Fuel  Economy;  Tests  of  Schmidt  Superheater  and 
Brick  Arch,  by  H.  W.  Coddlngton. 

The  following  officers  were  elected  for  the  American  Rail- 
way Master  Mechanics'  Association:  D.  F.  Crawford,  presi- 
dent; D.  R.  MacBain,  first  vice-president;  R.  W.  Burnett, 
second  vice-president;  C.  E.  Chambers,  third  vice-president; 
John  S.  Lentz,  treasurer;  R.  E.  Smith,  J.  C.  Frltts  and  H.  T. 
Bentley,  executive  committee. 

The  exhibitors  comprised  two  hundred  and  sixty-nine  con- 
cerns, among  whom  were  the  following  showing  machine 
tools,  taps,  cutters,  steel  and  other  machine  shop  supplies: 

Acme  Machine  Tool  Co.,  Cincinnati,  Ohio.  Cincinnati-Acme 
314-inch  by  36-inch  flat  turret  lathe;  18-lnch  geared  head 
universal  turret  lathe. 

Alston  Saw  &  Steel  Co.,  Folcroft,  Pa.  Alston  hacksaw 
blades. 

American  Tool  Works  Co.,  Cincinnati,  Ohio.  "American" 
36-inch  heavy  pattern,  high  duty  lathe;  16-lnch  tool- 
room lathe;  6-foot  radial  drilling  machine;  2-foot  radial 
drilling  machine;   24-lnch  crank  shaper. 

Armstrong-Blum  Mfg.  Co.,  Chicago,  111.  "Marvel"  high- 
speed hacksaw  machines. 

Baker  Bros.,  Toledo,  Ohio.  Baker  high-speed,  heavy  duty 
drilling  machine. 

Baush  Machine  Tool  Co.,  Springfield,  Mass.  New  design 
5-foot  radial  drilling  machine;  Lassiter  staybolt  turning  and 
threading  machine;   automatic  staybolt  drilling  machine. 

C.  H.  Besly  &  Co.,  Chicago,  111.  Besly  patternmaker's  disk 
grinder;  motor-driven  disk  grinder;  forged  taps;  pressed 
steel  ring  wheel  chucks;  spiral  circles;  etc. 


Hermann  Boker  &  Co.,  New  York  City.  "Novo"  and  "Novo 
Superior"  high-speed  steels,  etc. 

W.  L.  Brubaker  &  Bros.,  Millorsburg,  Pa.  Scn'w  plates, 
tai)s,  dies,  reamers,  etc. 

(".  &  C.  Electric  &  Mfg.  Co.,  Garwood,  N.  J.  Electric  arc 
welding  outfit  in  oi)eration. 

Carborundum  (lo.,  Niagara  Falls,  N.  Y.  Carborundum  and 
alo.xlte   wheels  and  abrasives. 

Cayuta  Mfg.  Co.,  Sayre,  Pa.     Ball  bearing  screw  jacks,  etc. 

Ci'Ifor  Tool  Co.,  Buchanan,  Mich.  "Celfor"  drills,  reamers, 
countersinks,  cutters,  etc. 

Cincinnati  liickford  Tool  Co.,  Cincinnati,  Ohio.  "Cincinnatl- 
Blckford"  24-incli  upright  drill  with  tapping  attachment;  5- 
foot  plain   radial   drilling  machine. 

Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio.  "Cin- 
cinnati" high  power  milling  machine  equipped  with  stream 
lubrication;  high  power  vertical  milling  machine;  cutter  and 
tool  grinder. 

Cincinnati  Planer  Co.,  Cincinnati,  Ohio.  "Cincinnati"  36- 
inch  by  36-inch  by  8-foot  heavy  pattern  planer  with  four 
heads  and  reversible  motor  drive. 

Davis  Boring  Tool  Co.,  St.  Louis,  Mo.  Boring  bars  for  car 
wheels  and  boring  tools  and  reamers. 

Duff  Mfg.  Co.,   Pittsburg,  Pa.     Hydraulic  jacks,  etc. 

Eagle  Glass  &  Mfg.  Co.,  Wellsburg,  W.  Va.  Steel  oil  cans, 
oilers,  oil  carriers,  etc. 

Earle  Gear  &  Machine  Co.,  Philadelphia,  Pa.  "Lea- 
Simplex"  cold  saws. 

Electric  Controller  &  Mfg.  Co.,  Cleveland,  Ohio.  Lifting 
magnets  and  automatic  machine  tool  controllers  and 
starters. 

Goldschmidt  Thermit  Co.,  New  York  City.  Thermit  and 
samples  of  thermit  welding. 

Edwin  Harrington  Son  &  Co.,  Inc.,  Philadelphia,  Pa. 
Multiple-spindle   drilling   machine,   hoists   and   travelers. 

Hollands  Mfg.  Co.,  Erie,  Pa.     Machinists'  vises. 

Independent  Pneumatic  Tool  Co.,  Chicago,  111.  "Thor" 
pneumatic  tools. 

Ingersoll-Rand  Co.,  New  York  City.  "Little  David"  pneu- 
matic tools. 

International  Oxygen  Co.,  New  York  City.  Oxy-hydrogen 
welding  and  cutting  equipment. 

Jones  &  Lamson  Machine  Co.,  Springfield,  Vt.  Flat  turret 
lathes. 

Landis  Machine  Co.,  Waynesboro,  Pa.  Motor-driven  bolt 
cutters,  die  heads,  etc. 

Landis  Tool  Co.,  Waynesboro,  Pa.  Self-contained  plain 
grinding  machine. 

R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati,  Ohio.  Motor- 
driven  25-lnch  heavy-duty  engine  lathe;  heavy-duty  plain 
milling  machine;  21-inch  quick  change  engine  lathe,  three- 
step  cone  and  double  friction  back  gears;  universal  cutter 
and  tool-room  grinder;  16-lnch  portable  fitting  lathe  for  loco- 
motive roundhouses. 

Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio.  16- 
lach  selective  head  universal  tool-room  lathe;  18-inch  selec- 
tive head  universal  manufacturing  engine  lathe;  30-inch  heavy 
forge  lathe;   48-inch  selective  head  engine  lathe. 

Lutz-Webster  Engineering  Co.,  Inc.,  Philadelphia,  Pa.  Lutz 
universal  compression  ratchet,  compression  lathe  dog,  drill- 
ing press  or  "old  man"  with  fixed  and  swivel  arms. 

Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.  Loco- 
motive link  grinding  machine;  cold  metal  sawing  machine. 

Niles-Bement-Pond  Co.,  New  York  City.  Nlles  combined 
journal  turning  and  axle  turning  lathe;  P.  &  W.  10-lnch 
vertical  shaper. 

R.  D.  Nuttall  Co.,  Pittsburg,  Pa.  Cut  gears  and  pinions  and 
demonstration  of  heat-treatment  of  steel. 

Henry  Pels  &  Co.,  New  York  City.  Punching  and  shearing 
machines  for  I-beams,  channels,  angles,  etc. 

Reed  Mfg.  Co.,  Erie,  Pa.     Machinists'  vises,  etc. 

Reliance  Electric  &  Engineering  Co.,  Cleveland,  Ohio.  Ad- 
justable speed  and  constant  speed  direct  current  motors  and 
alternating  current  constant  speed  motors. 

Joseph  T.  Ryerson  &  Son,  Chicago,  111.  "Ni-chrome"  steel 
and  high-speed  twist  drills. 

William  Sellers  &  Co.,  Inc.,  Philadelphia,  Pa.  Car  wheel 
boring  machine  with  automatic  chuck;  lineshaft  hangers  and 
bearings. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio.  Universal  hollow 
hexagon  turret  lathes. 

Watson-Stlllman  Co.,  Aldene,  N.  J.     Hydraulic  jacks,  etc. 

Wiener  Machinery  Co.,  New  York  City.  "Oeking"  com- 
bination punch,  shear  and  bar  angle  cutter;  universal  radial 
drilling  machines. 

Wiley  &  Russell  Mfg.  Co.,  Greenfield,  Mass.  Taps,  dies  and 
screw  cutting  tools  and  machinery. 

T.  A.  Wilson  &  Co.,  Reading,  Pa.  Safety  glass  spectacles 
for  machine  shop  and  foundry  works,  etc. 

Wilmarth  &  Morman  Co.,  Grand  Rapids,  Mich.  "New 
Yankee"  drill  grinders. 

Yale  &  Towne  Mfg.  Co.,  New  York  City.  Hoists,  chain 
blocks,  trolleys,  etc. 
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SCHUCHARDT   &  SCHUTTE   ENGRAVING 
MACHINE 

Schuchardt  &  Schiitte,  Codar  and  West  Sts.,  New  York  City, 
are  now  building  a  machine  for  engraving  trademarlis,  name- 
plates,  letters,  numbers,  etc.,  on  steel  stamps,  dies  and  other 
products.  The  machine  operates  on  the  pantograph  principle; 
a  pattern  of  the  required  design  is  slipped  into  a  slot  in  the 
pattern  table  and  strapped  in  place.  At  one  end  of  the  panto- 
graph there  is  a  guiding  point  which  is  brought  into  contact 
with  the  pattern  and  run  over  it;  and  the  engraving  tool  is 
carried  by  a  spindle  at  the  opposite  end  of  the  pantograph. 
The  movement  of  the  guiding  point  over  the  pattern,  causes 
the  engraving  tool  to  follow  exactly  the  same  course.  Three 
of  the  arms  on  the  pantograph  are  provided  with  scales  by 
means  of  which  the  relation  between  the  lengths  of  the  arms 
can  be  adjusted  to  obtain  any  desired  size  for  an  engraved 
design,  the  limit  of  the  machine  being  from  a  ratio  of  1  to  1 
between  the  size  of  the  work  and  the  pattern  down  to  a  ratio 
of  1  to  10  between  the  work  and  the  pattern.  Where  only  a 
few  pieces  are  to  be  engraved,  the  design  drawn  on  Bristol 
board  can  be  used  for  a  pattern. 

In  addition  to  having  the  engraving  tool  guided  over  the 
work  by  means  of  the  pantograph,  it  is  necessary  to  have  the 
tool  rotated.  A  brief  consideration  will  suffice  to  show  that 
the  movement  of  the  tool  by  means  of  the  pantograph  makes 
it  necessary  to  provide  a  flexible  system  for  supporting  the 
driving  pulleys.  The  way  in  which  this  is  arranged  by 
three  sets  of  pivoted  arms  is  very  clearly  shown  in  Fig.  2. 
One  of  the  difficulties  which   has  been  experienced  with  en- 


Fig.    1.     Schuchardt    &    Schutte    Engraving    Machine 

graving  machines  working  on  the  pantograph  principle,  is 
that  the  bearings  supporting  the  tool  spindle  become  worn 
through  the  belt  pull,  thus  causing  a  serious  inaccuracy  in 
the  work  produced  by  the  machine.  In  the  new  Schuchardt 
■&  Schiitte  engraving  machine,   this  difficulty   has  been   over- 


come by  employing  the  extended  sleeve  construction  which 
has  been  successfully  applied  in  various  classes  of  machine 
design,  for  eliminating  unnecessary  strain  on  the  bearings. 
This  sleeve  extends  up  from  the  main  spindle  housing,  be- 
tween the  spindle  and  the  driving  pulley  so  that  the  belt 
pull  is  supported  by  the  sleeve  rather  than  the  spindle  bear- 
ing, and,  in  this  way,  unnecessary  wear  of  the  bearing  is 
avoided. 

In   Fig.  1  a  small  grinding  attachment  is  shown  bolted   to 
the  pattern  table.     This  attachment  is  used  for  grinding  the 


Fig. 

engraving  tool.  It  will  be  seen  that  there  is  a  two-step  cone 
pulley  at  the  right-hand  side  of  the  machine,  which  is  not 
shown  with  a  belt  running  over  it.  One  of  the  steps  on  this 
pulley  is  connected  to  the  source  of  power  which  drives  the 
machine,  and  the  other  is  used  for  carrying  the  belt  which 
transmits  power  to  the  grinding  attachment.  One  of  the  en- 
graving tools  is  shown  set  up  in  the  horizontal  chuck,  with 
its  point  in  contact  with  the  grinding  wheel.  In  setting  up 
this  tool  ready  for  grinding,  the  first  step  is  to  have  it  ac- 
curately centered.  This  is  done  by  bringing  the  point  of  the 
tool  into  contact  with  an  index  point  on  the  end  of  a  pin, 
which  is  set  up  in  the  bed  of  the  grinding  attachment.  The 
engraving  tool  is  cylindrical  in  shape,  and  for  about  1%  inch 
at  its  lower  end  a  flat  is  ground  which  removes  about  one-half 
of  the  metal.  The  tool  is  not  ground,  however,  by  merely 
rotating  it  about  its  axis,  with  the  tool  in  contact  with  the 
w-heel.  Experience  has  shown  that  the  best  results  are  ob- 
tained by  having 
the  ground  surface 
of  the  tool  of  an 
elliptical  section 
instead  of  circular, 
and  this  special 
form  is  obtained 
by  controlling  the 
motion  of  the  tool 
when  in  contact 
with  the  grinding 
wheel,  by  means  of 
a  cam  located  at 
the  far  end  of  the 
tool-holder.  The 
grinding  attach- 
ment  is  bolted  to  a 
lug  on  the  under 
side  of  the  pattern 
table  and  may  be 
quickly  removed  by 
simply     loosening 
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Fig.    4.     Attachment    for    Use    in    engraving 
on    Convex    or    Concave    Surfaces 


KIk.  I!  shows  an  al- 
Uicluuciit  ft)r  usi!  oil 
this  iiuichlne,  which 
pi-Dvidcs  for  ('iiKravliiK 
(111  cyliiidrical  or  conical 
surraccs.  III-  on  Hal 
(Hals  on  which  it  Is  re- 
(Hiired  to  engrave  at 
ci|iial  intervals.  This 
atlaclinient  consists  es- 
sentially of  an  arbor  on 
which  tlie  worl<  can  bo 
nioiiiited,  and  the  pro- 
vision of  means  for  ro- 
tating this  arbor 
through  any  required 
angle  between  suc- 
cessive engraving  oper- 
ations.     For   engraving 


on  cylindrical  or  conical  surfaces,  it  is  obviously  necessary 
to  have  the  element  of  the  surface  on  which  the  engraving  is 
to  be  done  held  in  a  horizontal  position.  This  is  done  by 
loosening  the  wing  nut  and  then  swinging  the  arbor  down 
to  the  required  angle.  In  most  cases,  where  engraving  is  to 
be  done  on  such  surfaces,  the  pattern  itself  is  flat  and 
strapped  to  the  pattern  table  in  the  usual  way. 

Another  useful  attachment  for  use  on  this  machine  is  il- 
lustrated in  Fig.  4.  This  attachment  is  for  use  in  engraving 
on  concave  or  convex  surfaces.  For  work  of  this  nature,  it 
is  necessary  to  have  the  engraving  tool  work  to  a  constant 
depth,  but  the  tool  must  also  follow  the  contour  of  the  work. 
This  is  done  by  having  a  master  blank  of  the  required  form 
located  on  the  lower  support  of  the  attachment.  A  guide 
point  runs  over  this  master  blank  and  controls  the  move- 
ment of  the  engraving  tool,  which  is  In  contact  with  the 
work  carried  on  the  upper  support  of  the  attachment. 

The  design  of  the  machine  has  been  carefully  worked  out 
to  give  it  the  necessary  rigidity  for  withstanding  hard  ser- 
vice. When  desired,  three  different  styles  of  pattern  letters 
and  pattern  numbers  can  be  supplied  with  the  machine. 
Many  manufacturers,  however,  prefer  to  use  some  other  style 
of  patterns,  and  these  can  be  made  direct  on  the  machine. 
Of  course,  the  same  statement  applies  to  the  production  of 
patterns  for  trademarks,  name-plates  and  similar  designs. 
The  operation  of  this  engraving  machine  is  so  simple  that  it 
has  been  found  that  a  boy  or  girl  of  average  intelligence  can 
be  taught  to  use  it  and  to  do  very  satisfactory  work. 


ROBERTSON  20-INCH  HACKSAW 

In  the  May,  1914,  number  of  Machinery,  the  No.  7  power 
hacksaw  built  by  the  W.  Robertson  Machine  &  Foundry  Co., 
32  Greenwood  Place,  Buffalo,  N.  Y.,  was  illustrated  and  de- 
scribed. Those  who  read  this  description  will  remember 
that  the  capacity  of  the  No.  7  machine  is  for  work  up  to  10 


Inclirs  in  diameter.  Since  that  lime,  a  machine  of  quite 
similar  design  has  been  brought  out  by  this  company,  the 
change  consisting  of  the  application  of  a  Kp(!cial  saw  frame 
which  increases  the  capacity  up  to  work  20  Indues  in 
diameter. 

In  Older  to  cut  work  of  tlu!  niaxlmuni  size  which  conies 
within  the  range  of  this  machin(!,  without  raising  the  frame 
to  an  extreme  angle,  the  first  ten  inches  of  the  cut  is  made 
by  inserting  a  blade  in  the  middle  of  the  frame,  as  shown 
in  the  Illustration.  When  the  first  half  of  the  cut  has  been 
completed  in  this  way,  the  blade  is  mounted  at  the  bottom 
of  the  frame,  after  which  the  cut  is  completed. 


BESLY  DOUBLE-SPINDLE,  MOTOR- 
DRIVEN   GRINDER 

A  recent  product  of  Charles  11.  Hesly  &  Co.,  120-B  N. 
Clinton  St.,  Chicago,  111.,  is  the  doublo-spindle,  motor-driven 
ring-wheel  grinder,  front  and  rear  views  of  which  are  shown 
in  the  accompanying  illustrations.  This  machine  is  equipped 
with  21-inch  vitrified  wheels  and  is  driven  by  direct-con- 
nected motors.  The  double-spindle  design  brings  the  two 
grinding  wheels  into  contact  with  the  work  so  that  two 
parallel  surfaces  can  be  ground  simultaneously. 

The  motors  are  bolted  onto  sub-plates  which  are  mounted 
on  ways  planed  on  the  main  bed  casting  and  clamped  in 
position,  the  arrangement  being  similar  to  that  of  the  head- 
and  tailstocks  of  a  lathe.  The  left-hand  head  of  the  grind- 
ing machine  is  stationary  while  the  right-hand  head  can  be 
moved  along  the  bed  by  means  of  a  rack  and  pinion,  and 
clamped  to  grind  the  work  to  any  desired  length  or  width 
within  the  capacity  of  the  machine.     The  motors  are  rated 


Robertson  Hacksaw  for  cutting  Stock   up  to  20  Inclies  in  Diameter 


Fig.    1.     Front    View    of    Besly    Double-spindle    Motor-driven 
Ring-wheel    Grinder 

at  10  horsepower,  run  at  900  revolutions  per  minute,  and  are 
intended  for  operation  on  60-cycle  alternating-current  cir- 
cuits. When  motors  are  provided  for  operation  on  25-cycle 
circuits,  the  machine  is  equipped  with  ring  wheels  24  inches 
in  diameter,  in  order  to  get  the  required  peripheral  speed 
when  running  at  750  revolutions  per  minute.  Each  motor 
is  controlled  by  a  starting  compensator  with  low  voltage  and 
overload  release;  these  starting  compensators  are  mounted 
on  the  back  of  the  grinder.  Grinding  machines  of  this  type 
are  not  built  to  operate  on  direct-current  circuits. 

The  ring  wheels  are  held  in  "Helmet"  pressed  steel,  ring 
wheel  chucks  which  are  so  constructed  that  the  ring  wheels 
may  be  adjusted  to  compensate  for  wear.  The  design  has 
been  worked  out  in  such  a  way  that  this  adjustment 
may  be  made  without  removing  the  chuck  from  the  spindle 
of  the  grinder.  To  bring  the  grinding  wheels  into  contact 
with  the  work,  the  rotor  shaft  or  spindle  of  each  motor  has 
a  longitudinal  feed  of  1  inch.  This  feed  is  actuated  by  a 
hand  lever  or  foot  treadle,  the  motion  being  transmitted 
through  a  pinion  and  rack  on  each  of  the  outer  bearing  bush- 
ings. The  spindles  are  geared  together  by  a  connecting-rod 
at  the  back  of  the  machine,  so  that  their  motion  toward  and 
away  from  the  work  is  simultaneous  and  uniform.  Either 
spindle  may  be  thrown  out  of  gear  and  locked  so  that  the 
opposite  wheel  may  be  moved  toward  the  work  by  means  of 
the  hand  lever  or  foot  treadle.  This  causes  the  rotor  of  the 
motor  to  be  displaced  y^  inch  from  magnetic  balance  during 
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tlio  grinding  operation.  Careful  tests  have  shown  that  this 
(iisplaceniL'nt  only  reduces  the  motor  efficiency  from  1  to  2 
per  cent,  wliile  tlie  maximum  output  remains  approximately 
tlie  same  as  when  tlie  motor  is  running  in  magnetic  balance. 
Th(!  longitudinal  movement  of  each  sliding  spindle  is  limited 
by  an  adjustable  micrometer  stop  which  is  graduated  to  read 
to  O.OUl  inch,  so  that  the  work  may  be  accurately  ground  to 
size  and  duplicate  pieces  produced  at  high  efficiency. 

The  work-rest  has  a  vertical  adjustment  and  is  supported 
from  a  slotted  pad  on  the  front  of  the  bed  casting.  The 
regular  equipment  includes  nine  work-rests  of  varying 
widths  from  7/16  to  5  15/16  inches.  An  automatically  tele- 
scoping dust  hood  is  provided,  which  is  hinged  at  the  back 
in  order  to  provide  access  to  the  ring  wheels  for  changing 
them  when  necessary.  This  hood  has  an  air-tight  connec- 
tion at  the  back  of  the  machine  to  provide  for  exhausting 
the  grindings.  It  will  be  noticed  that  the  motor  rotors  are 
mounted  directly  on  the  grinding  spindles  which  are  of  hard 
machine  steel  and  supported  in  inserted  bearing  bushings 
lined  with  bearing  metal.  The  motors  are  equipped  with 
special  end  castings  to  receive  the  inserted  bearing  bush- 
ings, and  the  end  thrust  on  the  spindles  is  taken  by  hardened 
and  ground  tool  steel  thrust  collars.  The  end  play  of  each 
spindle  is  controlled  by  an  adjustable  collar  which  is  held 
in  place  by  a  lock-nut  at  the  end  of  the  spindle.  Both  bear- 
ing bushings  slide  with  the  spindle  and  completely  encase  it 
so  that  it  is  thoroughly  reinforced  when  under  load  and 
adequately  protected  from  damage  by  emery  dust. 

The  geared  hand  lever  on  the  sliding  spindle  affords  a 
leverage  of  36  to  1,  so  that  the  operator  may  force  the  ma- 
chine to  the  limit  of  its  driving  power  without  undue  effort. 
The  lever  is  clamped  to  the  pinion  stud,  which  is  a  desirable 
feature  of  the  grinder  because   the  lever  may   be  clamped  to 


Fig.    2.     Opposite    Side    of    Machine    shown    in    Fig.    1 

this  stud  in  the  position  which  makes  it  most  convenient  for 
the  workman.  The  principal  dimensions  of  the  machine  are 
as  follows:  Diameter  of  spindles  at  inner  bearings,  3  inches; 
diameter  of  spindles  at  outer  bearings,  2^2  inches;  height  of 
the  machine  to  the  center  line  of  the  spindles,  38  inches; 
combined  length  of  four  bearing  bushings,  42  inches; 
maximum  opening  between  ring  wheels,  11  inches;  floor 
space  occupied  by  the  bed  casting,  28  by  72  inches;  ship- 
ping weight  of  the  machine,  6000  pounds. 

DRILL  SPEED    REGULATOR 

The  Drill  Speed  Regulator  Co.,  516  Free  Press  Bldg., 
Detroit,  Mich.,  is  placing  a  device  upon  the  market  which 
provides  for  driving  different  sizes  of  drills  at  approximately 
the  correct  speed.  In  addition  to  the  obvious  advantage  of 
securing  the  most  suitable  speed,  the  device  is  provided  with 
a  quick-change  chuck  so  that  different  sizes  of  drills  which 
are  required  may  be  inserted  and  removed  with  a  very  small 
loss  of  time.  A  different  collet  is  provided  for  each  different 
size  of  drill  which  is  used,  and  this  makes  it  impossible  for 
the  most  inexperienced  operator  to  use  the  wrong  speed  for 
a  given  size  of  drill.  It  is  merely  necessary  for  the  operator 
to  insert  the  drill  in  the  chuck  and  it  will  be  driven  at  the 
right  speed. 

The  speed  changes  are  accomplished  by  having  the  drivers 


Device    for    obtaining    Proper    Speed    for    Different    Sized    DriHs 

on  each  diiTerent  collet  located  In  a  different  position  so  that 
each  one  engages  the  proper  gears  in  the  head.  This  device 
also  increases  the  power  of  the  drill  press,  as  large  drills  are 
driven  through  back-gears;  and  it  can  be  used  for  tapping 
when  applied  to  drill  presses  equipped  with  a  reverse 
mechanism.  The  illustration  shows  the  complete  speed  regu- 
lator and  also  two  collets;  one  of  these  collets  has  a  5/16- 
inch  taper  shank  drill  in  it  and  the  shank  of  the  collet  is  No. 
1  Morse  taper.  The  other  collet  carries  a  %-inch  taper  shank 
drill  and  its  shank  is  No.  2  Morse  taper.  Two  pieces  are  also 
shown  in  this  illustration  which  are  typical  of  the  classes  of 
work  for  which  this  speed  regulator  is  particularly  useful. 
These  speed  regulators  are  made  to  fit  any  drill  press  of 
standard  design. 


COOHRANE-BLY  PORTABLE  FILING 
MACHINE 

In  shops  where  large  numbers  of  dies,  gages,  templets  and 
similar  parts  are  made,  there  is  a  lot  of  light  filing  to  be  done 
at  different  benches.  For  handling  work  of  this  kind  the 
Cochrane-Bly  Co.,  Rochester,  N.  Y.,  has  been  making  a  belt- 
driven  bench  filing  machine.  In  order  to  adapt  this  machine 
for  portable  service,  an  aluminum  motor  base  to  support  a 
%-horsepower  standard  type.  General  Electric  motor  has 
been  added.  A  motor  for  use  on  either  alternating  or  direct 
current  of  110  or  220  volts  can  be  supplied  and  the  entire 
equipment  weighs  only  75  pounds,  so  that  it  can  be  easily 
moved  about  from  bench  to  bench.  The  motor  is  provided 
with  a  chord  and  plug  for  connection  with  an  ordinary  lamp 
socket. 

One  of  these  motor-driven  equipments  is  shown  in  the  ac- 
companying illustration  where  it  will  be  seen  that  the  motor 
and  filing  machine  are  equipped  with  two-step  cone  pulleys. 
The  slower  speed  is  for  use  in  filing  and  the  higher  speed 
is  employed  for  lapping  operations.  As  a  general  rule,  the 
upper  supporting  arm  is  not  required  but  this  arm   is  found 
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parllcularly  valuable  in  cases  where  lapping  atones  are  used, 
and  also  for  classes  of  work  whore  rather  coarse  flies  are  re- 
quired. The  file  holder  is  for  round  file  shanks,  and  a  fixture 
is  provided  for  habliltliuK  ordinary  lUe  shanks  to  fit  this  flle 
holder.  The  principal  dimensions  of  the  machine  are  as  fol- 
lows: Height  from  bench  to  top  of  table,  11  inches;  diameter 
of  table,  8  inches;  face  width  of  pulleys,  1V4  inch;  speed  of 
pulleys  for  fliing,  500  R.  P.  M. ;  speed  of  pulleys  for  lapping, 
600  R.  P.  M.;  stroke,  %  or  IVi  inch. 

SELLEW  ADJUSTABLE  DRILL  HEAD 

The  accompanying  illustrations  show  an  adjustable  spindle 
drill  head  which  is  a  recent  product  of  the  Sellew  Machine 
Tool  Co.,  Pawtuckot,  R.  I.  Pig.  1  shows  the  head  with  the 
gear  guards  in  place 
ready  for  use;  and  in 
Fig.  2,  the  guards  are 
removed  in  order  to 
show  the  gearing  and 
construction  of  the 
head.  Referring  to 
this  illustration,  it 
will  be  seen  that  there 
is  a  ring  or  plate  lo- 
cated at  the  top  of  the 
head,  and  an  inter- 
changeable sleeve  for 
connecting  the  head 
to  the  quill  of  the 
drilling  machine  is 
bolted  to  this  ring. 
Different  sleeves  may 
be  bolted  to  the  ring 
to  provide  for  mount- 
ing the  head  on  dif- 
ferent drill  presses. 
There  is  a  circular 
T-slot  on  the  under 
side  of  the  ring  which 
receives    the    T-bolts 


for  clamping  the  intermediate  gear 
sleeves  which  support  the  spindle  heads  after  the  spindles 
have  been  adjusted  to  the  required  positions. 

The  construction  of  the  spindle  heads — alternating  short 
and  long,  as  shown  in  the  illustration — provides  for  making 
close  adjustments  with  ease  and  rapidity.  Each  alternate 
spindle  can  also  be  brought  directly  under  the  clamping  bolt 
of  the  spindle  head  nearest  to  it,  either  inside  or  outside  of 
the  intermediate  circle.  The  gears  supported  by  the  inter- 
mediate spindle 
sleeves  are  driven 
by  a  central  gear 
which  has  a  taper 
shank  entering  the 
drilling  machine 
spindle.  All  of  the 
gearing  and  spindles 
are  of  heat-treated 
nickel  steel,  and 
the  spindles  have 
bronze-bushed  bear- 
i  n  g  s  .  Ball-thrust 
bearings,  mounted 
outside  of  and  below 
the  spindle  bearings, 
carry  the  end-thrust. 
Ample  provision  is 
made  for  lubricating 
each  spindle  bearing 
by  means  of  indi- 
vidual grease  cham- 
bers. The  head 
shown  in  the  illus- 
trations is  fitted 
with  adjustable 
chucks,    but    sleeves 
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Spindle  DriU  Head  for     taper     shank 


drills  can  be  provided,  if  so  desired.  Those  liouds  are  made 
in  throo  sl7x>s  which  range  from  a  head  having  five  spindles 
which  can  be  distributed  over  a  li/j-inch  circle  to  twelve 
spindles  which   may  be  distributed  over  a  15-lnch  circle. 

WARDWELL   BAND-SAW  SHARPENING 
MACHINE 

The  development  of  band-saw  machines  for  cutting  metal 
has  boon  followed  by  a  serious  loss  in  certain  plants,  where 
it  has  been  the  practice  to  throw  away  the  saws  used  for  this 
purpose,  after  they  have  become  dull.  As  such  saws  cost 
from  $0.90  to  .fl.25  each,  it  will  be  readily  understood  that 
a  serious  "leak"  results  from  this  practice.  In  order  to  pro- 
vide for  resharpening  metal  cutting  band-saws,  the  Ward- 
well  Mfg.  Co.,  Cleve- 
land, Ohio,  has  re- 
cently designed  and 
placed  upon  the  mar- 
ket a  grinding  ma- 
chine which  is  de- 
scribed in  the  follow- 
ing. By  using  this 
machine  it  is  possible 
to  resharpen  saws  at 
a  cost  of  from  3  to  5 
cents  each. 

The  operation  of 
the  machine  is  ex- 
tremely simple.  From 
the  main  driving 
shaft,  which  extends 
across  the  back  of 
the  machine,  a  belt 
transmits  power  to 
the  shaft  which 
drives  the  grinding 
wheel.  This  shaft  is 
supported  on  a 
pivoted  arm  which 
the  adjustment  provided  in 
grinding  wheel  to  follow  the  face 
what    its    angle    may    be.      After   the 

cam 
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swings    over    a    segment,    and 


rig.  1. 


over 
this    way    enables    the 
of    a    tooth    no    matter 

grinding  wheel  has  reached  the  bottom  of  the  tooth, 
causes  it  to  move  up  the  back  of  the  tooth,  this  cycle  being 
repeated  over  and  over  for  each  tooth  on  the  saw.  Power 
is  taken  from  the  main  shaft  through  a  worm  and  worm- 
wheel,  to  a  shaft  at  the  left-hand  side  of  the  machine, 
on  the  end  of  which  there  is  an  eccentric  which  governs  the 
feed  of  the  band-saw. 
A  secondary  adjust- 
ment provides  for  mak- 
ing a  more  delicate 
regulation  of  the  feed. 
An  adjustment  at  the 
right-hand  side  of  the 
machine  permits  the 
saw  to  be  fed  in  such 
a  way  that  the  grinding 
wheel  cuts  exactly  the 
required  amount  of 
metal  from  the  face  of 
each  tooth.  The  proper 
combination  of  these 
adjustments  enables 
the  grinding  wheel  to 
be  perfectly  timed  so 
that  when  the  wheel 
has  traveled  all  the 
way  down  the  face  of 
the  tooth,  the  cam 
comes  into  action  and 
raises  the  wheel  as  it 
travels  up  over  the 
back  of  the  tooth. 

The       operation       of 
the      machine      is      so 


Sellew    Drill    Head    with    Gear 
Guards    removed 
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precise  that  saws  having  teeth  as  fine  as  twenty  to 
the  inch  can  be  accurately  resharpened.  It  will  be  under- 
stood from  the  preceding  description  that  the  machine 
is  automatic  in  action,  and  after  it  has  once  been  started 
it  requires  no  further  attention  until  the  saw  is  com- 
pletely sharpened.  The  saw  Is  positively  fed  througli 
llie  machine  at  the  rate  of  from  fifty  to  sixty  teeth  per 
minute.  There  Is  an  adjustment  on  the  front  of  the  ma- 
chine for  raising  the  saw  in  the  vise,  thereby  permitting  a 
slightly  heavier  cut  to  be  taken  without  changing  the  other 
adjustments.  All  of  the  adjustments  are  provided  with  lock- 
nuts,  so  that  when  they  are  once  set  and  the  nuts  tightened, 
they  cannot  work  loose.  Band-saws  resharpened  on  this  ma- 
chine are  said  to  cut  with  practically  the  same  efficiency  as 
when  they  were  new. 


CINCINNATI  HEAVY  PATTERN  PLANER 

The  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  is  now  build- 
ing a  36  by  36  inch  by  8  foot  heavy  pattern  planer  which 
i.s  c(|uipped  with  four  heads  and  reversible  motor  drive. 
There  are  ten  cut- 
ting speeds  which 
cover  a  range  of 
from  25  to  60  feet 
per  minute  and  ten 
return  speeds,  the 
maximum  return 
being  100  feet  per 
minute.  To  adapt 
the  machine  for 
heavy  classes  of 
work,  all  the  gears 
and  also  the  rack 
under  the  table  are 
of  steel.  A  note- 
worthy feature  of 
the  design  is  the 
rapid  power  tra- 
verse to  the  heads, 
•which  relieves  the 
operator  and  is  the 
means  of  making 
a  material  Increase 
in  production.  The 
mechanism  is  ex- 
tremely simple,  ab- 
solutely       "fool 

proof"      and      ready  Cincinnati    36   by    36.inch    by 

for  use  at  any  time.  The  motor  shown  at  the  top  of  the  arch 
delivers  power  through  spur  gears  to  the  rail  elevating  device 
and  thence  to  the  horizontal  rapid  traverse  shaft.  This  shaft 
carries  a  bevel  gear  meshing  with  a  gear  on  the  vertical 
rapid  traverse  shaft  at  the  side  of  the  housing.  This  shaft 
transmits  power  to  a  pair  of  spur  gears  located  at  the  end 
of  the  rail. 

The  regular  feed  is  transmitted  to  the  heads  in  the  usual 
way  from  a  friction  on  the  end  of  the  pinion  shaft  to  the 
trigger  or  feed  gears  at  the  end  of  the  rail,  power  being  trans- 
mitted through  a  segment  and  rack.  The  feed  and  rapid 
power  traverse  gears  on  the  rail  screws  and  rod  are  free  to 
revolve  until  clutched  by  a  spool  located  between  them. 
There  is  a  neutral  position  in  which  neither  of  the  gears  is 
engaged.  This  arrangement  makes  it  impossible  to  engage 
both  the  rapid  power  traverse  and  feed  at  the  same  time. 
Provision  is  also  made  to  protect  the  mechanism  against 
all  accidents,  making  the  entire  control  absolutely  "fool 
proof."  The  three  small  handles  at  the  end  of  the  rail  con- 
trol the  clutch  spools  while  the  handle  just  below  them 
engages  the  rapid  power  traverse.  Moving  this  handle  to 
the  right  causes  the  heads  to  follow  in  the  same  direction, 
and  vice  versa.  The  rail  and  side  heads  are  taper  gibbed 
throughout  and  the  heads  on  the  rail  are  provided  with 
micrometer  adjustment.  The  housings  are  extended  right 
to  the  bottom  of  the  bed,  to  which  they  are  securely  bolted, 
doweled  and  locked.  All  gears  are  covered  to  prevent  the 
operator  from  being  injured. 


SCHUCHARDT  &  SCHUTTE  SCREW 
TESTING  MICROSCOPE 
The  demand  for  a  high  degree  of  accuracy  which  has  fol- 
lowed in  the  wake  of  Interchangeable  manufacture  has  led 
to  the  development  of  many  ingenious  methods  for  insuring 
the  attainment  of  a  high  degree  of  precision.  One  of  the 
latest  of  these  is  the  Schuchardt  &  Schtltte  precision  measur- 
ing and  screw  testing  microscope  which  forms  the  subject  of 
the  present  article.  This  instrument  is  intended  for  making 
absolutely  accurate  measurements  of  small  objects,  and  it  is 
particularly  adapted  for  measuring  and  cheeking  micrometer 
screws,  dividing  scales,  standard  gages,  dies  and  a  great 
variety  of  other  parts  where  precision  is  a  prime  requisite. 
An  idea  of  the  accuracy  of  the  instrument  may  be  gained 
from  the  fact  that  it  will  give  the  length  and  pitch  of  a 
screw  to  within  0.00004  inch;  the  maximum  and  minimum 
diameters,  and  depth  of  the  thread  to  within  0.0004  inch; 
and  the  angle  of  the  thread  to  within  5  minutes.  In  making 
any  or  all  of  these  measurements  it  Is  unnecessary  to  change 
the  position  of  the  screw  after  it  has  been  set  up. 

The  illustration 
shows  a  screw  set 
up  in  the  instru- 
ment where  it  will 
be  seen  that  the  ob- 
ject to  be  examined 
is  held  in  a  chuck 
A.  In  the  field  of 
the  microscope 
there  are  cross 
hairs  which  are 
used  as  reference 
points.  In  measur- 
ing the  pitch  of  the 
screw,  the  vertical 
cross  hair  is  first 
brought  exactly 
over  the  high  point 
of  the  thread,  after 
which  the  reading 
of  the  scale  D  and 
micrometer  head  E 
is  taken.  The 
screw  C  is  then 
manipulated 
to  move  the  object 
across   the   field   of 

S-foot   Heavy    Pattern   Planer  ^^^    micrOSCOpe    un- 

til the  cross  hair  comes  into  contact  with  the  next 
point  on  the  thread,  after  which  the  reading  of  the  scale 
D  and  micrometer  head  E  is  taken  again.  The  difference 
represents  the  pitch  of  the  thread.  Similarly,  in  measur- 
ing the  depth  of  the  thread,  a  horizontal  cross  hair  is  first 
brought  into  contact  with  the  top  of  the  thread,  after  which 
the  reading  of  the  scale  and  vernier  G  is  taken.  The  screw 
F  then  moves  the  work  until  the  horizontal  cross  hair 
reaches  the  bottom  of  the  thread,  after  which  the  reading 
is  again  noted,  the  difference  being  the  depth  of  the  thread. 

The  field  of  the  microscope  can  be  rotated  to  provide  for 
measuring  the  angle  between  the  lines  or  surfaces  on  the 
work.  For  making  such  measurements  the  field  is  rotated 
to  bring  one  of  the  cross  hairs  into  contact  with  one  of  the 
angular  sides,  after  which  the  reading  of  the  scale  and 
vernier  K  is  noted.  The  field  is  then  rotated  until  the  same 
cross  hair  comes  into  contact  with  the  opposite  angular  side, 
after  which  a  reading  is  again  taken.  The  difference  repre- 
sents the  included  angle  between  the  sides  and  the  result  is 
accurate  within  5  minutes.     The  field  is  rotated  by  screw  H. 

The  object  under  examination  may  be  inclined  to  the  optic 
axis  of  the  instrument  and  the  angle  of  inclination  read  on 
the  scale  and  vernier  M.  As  the  object  remains  in  the  same 
plane  as  the  axis  of  rotation,  it  is  not  thrown  out  of  focus 
owing  to  the  inclination  of  the  instrument.  In  measuring  the 
pitch  of  a  screw  it  should  be  inclined  the  same  number  of 
degrees  as  the  angle  at  which  the  thread  crosses  it.  This 
angle  can  be  approximated  or  else  accurately   measured  by 
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the  si'iilo  provided 
lor  that  purpose. 
The  microscope  is 
focused  by  means  of 
tlie  usual  racli  and 
pinion  tor  coarse  ad- 
justment and  a  nii- 
eromeler  screw  is 
provided  for  malv- 
Ing  fine  adjustments. 
Tlie  dividing  liead 
N  of  tlie  micrometer 
screw  is  used  for 
obtaining  tlie  cor- 
rect position  for 
viewing  tlie  profile 
of  tlie  screw  thread 
or  other  object 
which  is  being  ex- 
amined. This  is  ac- 
complished by  focus- 
ing the  top  of  the 
thread  on  the  cross 
hairs  in  the  field  of 
the  microscope  and 
then  lowering  the 
body  by  means  of 
the  fine  adjustment 
an  amount  equal  to 
the  secant  of  the  angle  through  which  the  screw  is  tilted 
multiplied  by  one-half  the  maximum  diameter  of  the 
thread.  The  object  under  examination  is  illuminated  by 
means  of  a  mirror  w'hlch  will  be  seen  near  the  base  of  the 
instrument.  The  iris  diaphragm  used  in  connection  with 
the  mirror  can  be  quickly  swung  aside  or  brought  back  into 
position,  according  to  the  requirements  of  individual  cases. 
For  measuring  large  objects  such  as  milling  cutters,  hobs, 
etc.,  a  special  bracket  with  adjustable  centers  is  provided. 
This  instrument  is  sold  by  Schucliardt  &  Schiitte,  Cedar  & 
West  Sts.,  New  York  City. 

"DRIVE-EM-ALL"   DRILL  SOCKET 

As  its  name  implies,  the  "Drive-em-all"  drill  socket  made 
by  the  Dazie  Mfg.  &  Supply  Co.,  Inc.,  103  Park  Ave.,  New 
York  City,  is  applicable  for  driving  all  styles  of  taper  shank 
drills  and  other  taper  shank  tools.  Referring  to  the  illus- 
tration, it  will  be  seen  that  there  is  a  serrated  ferrule  which 
is  driven  over  the  shank  of  the  drill.  This  ferrule  consti- 
tutes one  member  of  a  clutch,  the  corresponding  clutch  mem- 
ber being  formed  by  the  end  of  the  socket;  and  in  this  way 
a  positive  drive  is  secured.  As  the  socket  will  drive  drills 
either  with  or  without  a  tang,  one  of  its  important  advantages 
is  for  using  up  drills  with  broken  tangs. 

In  using  this  socket,  the  first  step  is  to  press  the  ferrule 
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"Drive-Em-AU"    Drill    Socket 

down  onto  the  shank  of  the  drill.  If  the  drill  has  a  tang, 
the  ferrule  is  placed  in  such  a  position  that  the  tang  enters 
the  slot  in  the  socket.  The  ferrule  should  be  forced  far 
enough  onto  the  shank  so  that  there  is  a  small  opening  be- 
tween the  ferrule  and  the  socket,  the  purpose  being  to  pro- 
vide for  wear  which  may  develop  when  the  tool  has  been  in 
use  for  some  time.  When  a  drill  is  worn  out,  the  ferrule 
can  be  removed  from  its  shank  and  used  on  another  tool. 
These  sockets  and  ferrules  are  made  In  twelve  different 
styles  for  various  combinations  of  inside  and  outside  tapers. 


TUCKER  OIL   HOLE   COVERS 

Four  styles  of  oil  hole  covers  which  coiislitute  a  recent  ad- 
dition to  the  line  of  W.  W.  &  ('.  F.  Tucker,  Hartford,  Conn,, 
are  illustrated  herewith.  'I'liest;  are  known  as  Styh^s  I),  E, 
F  and  G,  and  they  are  so  marked  in  the  illustrations  in  order 
to  provide  a  ready  means  for  reference.  Fig.  1  shows  each 
style  of  oil  hole  cover  open  ready  for  oil  to  be  introduced  into 
the  port,  while  the  covers  are  shown  closed  in  Fig.  2,  these 
illustrations  making  the  design  so  clear  that  only  a  brief 
description  will  be  necessary. 

It  will  be  seen  that  the  Style  D  cover  is  threaded  at  the 
bottom  in  order  to  be  screwed  into  the  oil  hole  which  is 
tapped  to  receive  it,  and  that  there  is  a  slot  for  a  screw- 
driver at  the  top  of  the  cover.  The  port  is  normally  closed 
by  means  of  a  sleeve  which  is  held  down  through  a  com- 
pression spring.  In  order  to  open  the  cover  to  give  access 
to  the  port,  this  sleeve  is  raised  with  the  point  of  the  oil  can, 
which  is  then  pushed  into  the  port  and  the  necessary  amount 
of  lubricant  supplied.  These  covers  were  particularly  de- 
signed to  meet  a  demand  for  an  oiling  device  provided  with 
means  for  excluding  dirt  and  grit  from  the  bearing.  They  are 
particularly  adapted  for  use  in  connection  with  spring  hinge 


Fiff.    1.     Styles  D,   E,   F  and   G  of  Tucker   Oil  Hole  Covers   shown   Open 

bolts  and  other  parts  of  motor  cars,  and  can  be  mounted  in 
a  horizontal  or  vertical  position  or  at  an  angle.  A  little  ex- 
perience will  enable  the  oiler  to  raise  the  sleeve  over  the 
port  with  the  point  of  his  oil  can  so  that  only  one  hand  is 
required  for  the  purpose.  It  will  be  seen  that  the  Style  G 
cover  is  quite  similar  to  the  Style  D,  except  that  a  flat  is 
provided  on  each  side  of  the  body  to  enable  the  wrench 
to  be  used  in  screwing  the  cover  down  into  the  tapped  oil 
hole  instead  of  having  a  slot  to  be  engaged  by  a  screw- 
driver. 

It  will  be  seen  that  the  Styles  E  and  F  oil  hole  covers  are 
the  same  in  general  respects,  the  point  of  difference  being 
that  the  Style  E  is  threaded  at  the  bottom  to  be  screwed 
into  a  tapped  oil  hole,  while  the  Style  F  is  tapered  so  that 
this  cover  is  driven  into  the  hole.  The  top  of  both  covers  is 
slightly  rounded  so  that  a  clean  wiping  surface  is  provided, 


Fig.    2.     Oil   Hole   Covers    shown   in   Fig.    1   with    Covers    Closed 


and  there  are  no  sharp  corners  to  hold  the  dirt.  It  is  claimed 
that  the  valve  or  ball  check  which  closes  the  port  of  these 
covers  is  exceptionally  small,  thus  providing  a  greater  open 
space  for  the  oil  to  enter.  In  the  illustration  Fig.  1,  the 
spring  and  ball  which  keep  the  port  closed  is  shown  beside 
the  cover. 


SCHUCHARDT  &  SCHUTTE  GAGE 
STANDARDS 

For  machining  work  where  a  very  high  degree  of  accuracy 
is  required,  the  use  of  gage  blocks  as  the  ultimate  standard 
to  which  all  of  the  gages  and  measuring  instruments  used 
in  the  shop  are  referred  has  come  to  be  recognized  as  one  of 
the  most  satisfactory  methods  of  securing  the  desired  de- 
gree of  precision.  Schuchardt  &  Schiitte,  Cedar  and  West 
Sts.,    New    York    City,    are    now    making    gage    standards    of 
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this  type  in  several  different  sets,  one  of  which  Is  shown  In 
the  accompanying  illustration.  The  No.  9  set,  which  is  the 
most  complete,  is  intended  for  use  in  checking  the  accuracy 
of  measuring  tools  such  as  standard  gages,  limit  gages,  mi- 
crometer calipers,  etc.  The  bloclts  may  be  combined  to  give 
Intervals  of  0.0001  inch  and  the  individual  blocks  are  so  ac- 
curate that  any  combination  of  four  or  five  blocks  will  have 
a  total  error  which  does  not  exceed  0.00004  inch.  The  No.  8 
set  of  gage  blocks  is  similar  to  the  No.  9  except  that  there 
are  not  as  many  blocks  in  this  set,  and  it  is  only  capable  of 
combinations  for  intervals  of  0.001  inch.  For  shops  where 
the  English  sy.stem  of  fractions  is  used  on  work  requiring 
great  accuracy,  three  sets  of  gage  blocks  known  as  Nos.  6,  7 
and  7A  are  provided.  The  blocks  in  these  sets  are  graded  in 
1/16-inch  steps,  1/32-inch  steps  and  1/64-inch  steps,  re- 
spectively. While  there  is  a  smaller  number  of  blocks  in 
these  sets,  they  are  of  the  same  accuracy  as  the  more  com- 
plete sets  previously  referred  to. 

By  referring  to  the  illustration,  it  will  be  seen  tliat  these 
gage  blocks  are  prismatic  in  shape  and  the  distance  is  marked 
between  the  parallel  surfaces  of  each  block.  It  is  a  well- 
known  fact  that  hardened  steel  products  are  subject  to  vari- 
ations in  their  shape  and  dimensions  for  some  time  after 
conducting  the  heat-treatment.  This  difficulty  is  eliminated 
in  the  Schuchardt  &  Schiitte  gage  standards  through  the  use 


No.    8      Set   of    Schuchardt    &   bchutte    Gage   Standards 

of  a  special  tempering  process  which  relieves  the  excessive 
internal  strains  without  softening  the  metal.  The  gages  are 
non-magnetic  when  they  leave  the  factory  and  particular 
care  should  be  exercised  to  prevent  them  from  becoming 
magnetized.  If  this  precaution  is  not  observed,  very  fine 
particles  of  metal  will  be  picked  up  by  the  gages,  and  although 
these  particles  may  be  too  small  to  be  visible,  they  will  in- 
troduce appreciable  errors  when  several  gage  blocks  are 
used  in  combination.  In  using  the  blocks  the  surfaces  are 
first  wiped  with  a  piece  of 
chamois  leather  to  remove  any 
grease  or  dirt,  after  which  the 
gages  which  are  to  be  in  contact 
are  placed  edge  to  edge  and  the 
contacting  surfaces  slid  across 
one  another  with  the  application 
of  a  moderate  pressure.  The  sur- 
faces are  so  smoothly  finished 
that  molecular  attraction  causes 
the  blocks  to  be  held  together.  As 
the  size  is  stamped  on  each  block, 
all  the  knowledge  a  workman  re- 
quires in  using  these  gage  stand- 
ards   is    the    ability    to    make    a 

simple  arithmetical  addition  in  order  to  determine  when  he 
has  obtained  the  required  dimension.  This  is  done  by  adding 
the  size  of  each  gage  block  as  it  is  combined  with  the 
blocks  already  selected,  until  the  reciuired  combination  is 
obtained. 


The    "Quictite"    Automatic 
DriU    Chuck 


AUTOMATIC   DRILL  CHUCK 

The  "Quictite"  drill  chuck,  which  forms  the  subject  of  this 
article,  is  the  latest  product  of  the  Automatic  Drill  Chuck 
Corporation,  Majestic  Bldg.,  Detroit,  Mich.  The  most  im- 
portant feature  of  this 
chuck  is  the  rapidity  w'ith 
which  drills  can  be  inserted 
or  removed.  For  this  pur- 
pose it  is  merely  necessary 
for  the  operator  to  grasp 
the  knurled  collar  and  hold 
it  back  against  the  rotation 
of  the  drill-press  spindle. 
This  opens  the  jaws  of  the 
chuck  so  that  the  drill  may 
be  pushed  up  until  it  comes 
into  contact  with  a  hard- 
ened thrust  plug.  The 
knurled  collar  is  then  re- 
leased and  the  jaws  spring 
forward  and  take  a  firm 
grip  on  the  shank  of  the 
drill.  These  chucks  are 
made  in  three  different 
sizes.  The  illustration  shows  the  No.  6  size  which  has  a 
capacity  for  drills  from  No.  40  up  to  %  inch;  this  chuck 
can  be  opened  by  hand  when  the  drill-press  spindle  is 
running  at  speeds  up  to  4000  R.  P.  M.  This  type  Is  also 
made  in  a  No.  8  size  which  has  a  capacity  for  drills  rang- 
ing from  3/16  to  1/2  inch  in  diameter,  and  in  a  No.  5 
size  having  a  capacity  for  drills  from  i,^  to  1  inch  in  di- 
ameter.    All  sizes  of  drills  operate  in  the  same  way. 

The  two  most  important  features  of  the  rotary  cam  type  of 
jaws  used  in  these  chucks  are  the  powerful  gripping  action 
which  is  secured  and  the  smooth  contact  surface  which  is 
provided.  The  driving  power  provided  by  the  chuck  jaws  in- 
creases in  direct  proportion  to  the  resistance  offered  by  the 
cut,  and  there  is  no  tendency  for  the  jaws  to  damage  the 
shank  of  the  drill.  There  are  three  jaws,  each  of  which 
has  a  triple  set  of  grips,  so  that  a  total  of  nine  contact  points 
engage  the  shank  of  the  drill.  The  action  of  the  jaws  is 
self-centering,  no  matter  what  the  size  of  the  drill,  so  that 
all  drills  are  always  accurately  centered  in  the  chuck.  Par- 
ticular attention  has  been  paid  to  the  construction  of  the 
chuck  along  lines  whicli  provide  ample  strength  and 
durability. 

SMITH  OPEN-FACE   CALIPER 

A  vernier  caliper  of  the  beam  or  sliding  type,  which  is  a 
recent  product  of  E.  G.  Smith,  Columbia,  Pa.,  is  illustrated 
herewith.  This  tool  differs  from  the  general  style  of  Columbia 
sliding  calipers  in  that  it  has  a  so-called  "open  face"  which 
is  a  great  convenience  in  reading  the  measurement.  At 
present  this  tool  is  only  made  in  the  8-inch  size,  with  the 
lower  scale  graduated  to  fiftieths  and  provided  with  a  vernier 
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Smith    Open-face    Caliper    with    Scales    reading    to    0.001    Inch     and    to    1/128    Inch 

to  read  to  0.001  inch;  and  with  the  upper  scale  graduated  in 
sixteenths,  with  a  vernier  to  read  to  1/128  inch.  The  con- 
struction and  shape  of  the  jaws  provides  as  much  strength 
as  in  other  styles  of  Columbia  calipers.  The  jaws  are 
hardened  and  accurately  ground. 
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GARRIGUS   PRECISION   GRINDER 

The  ('.  Ci.  (iiirrinus  Machliu!  Co.,  liristol,  Conn.,  Is  now 
buildlnK  a  12-inc-h  rotary  surface  Rrindor  wlilch  l.s  particu- 
larly adapted  for  precision  work.  The  design  of  this  machine 
Is  marked  by  Its  simplicity  and  durability,  and  as  the  grind- 
ing operation  Is  continuous,  the  rate  of  production  Is  very 
satisfactory.  The  range  Is  from  very  small  pieces  up  to  any- 
thing that  will  come  within  a  12-lnch  circle,  and  pieces  can 
ho   linislicd   williin   0.0004   Inch  of  the  required  dinienslon. 

The  head  Is  sup- 
ported on  a  vertical 
oscillating  column 
which  is  attached  to 
the  feed-shaft  and 
actuated  by  a  ratchet 
and  pawl.  Each  tooth 
of  the  ratchet  lowers 
the  grinding  head 
0.000125  inch.  The 
magnetic  chuck  is 
mounted  on  a  spindle 
that  is  operated  by  a 
cone  clutch  pulley 
and  connected  by 
gearing  to  the  cam 
which  operates  the 
wheel  column.  The 
stroke  of  the  oscillat- 
ing wheel  is  regu- 
lated by  the  adjusting 
cam  roll.  The  move- 
ment of  the  head  and 
rotation  of  the  chuck 
are  controlled  by  the 
action  of  a  lever  at 
the  side  of  the 
machine. 

When  this  grinding  machine  is  equipped  for  grinding  cast- 
iron  parts,  such  as  piston  rings,  a  special  wheel  cover  with 
an  opening  to  which  a  flexible  tubing  is  connected,  is  mounted 
on  the  machine.  A  different  style  of  pan  is  also  used  which 
makes  the  machine  more  accessible  for  the  operator  when 
grinding  single  pieces.  For  wet  grinding,  a  tank  connected 
with  a  pump  affords  a  continuous  supply  of  water  to  the  work 
held  on  the  chuck.  The  chuck  has  two  speeds  and  is  operated 
by  hardened  steel  gears.  The  principal  dimensions  of  the  ma- 
chine are  as  follows:  Size  of  grinding  wheel,  12  by  %  inch; 
greatest  distance  from  center  of  wheel  to  top  of  chuck,  12 
inches;  vertical  adjustment  of  head,  8  inches;  diameter  of 
magnetic  chuck,  12  inches;  and  weight  of  machine,  1400 
pounds. 


C.    G.    Garrigus    12-inch    Rotary    Surface 
Grinding   Machine 


STANDARD  UNIVERSAL  ELECTRIC 
GRINDER 

The  Standard  Electric  Tool  Co.,  Cincinnati,  Ohio,  has 
placed  a  new  grinder  on  the  market  which  is  intended  for 
such  work  as  surfacing  rough  castings  and  also  for  perform- 
ing buffing  operations.  This  tool  is  provided  with  a  uni- 
versal motor  wliich  operates  on  either  alternating  or  direct 
current   with    equal   efficiency.     It    is    especially    adapted    for 


use  on  low-fre(iucncy  circuits  of  25,  30  or  40  cycles.  The 
motor  is  form  wound  and  Impregnated  with  "Hakellte,"  which 
effectually  prevents  short  circuits,  grounds  and  other  troubles 
incident  to  high-speed  opc^ration. 

The  motor  is  designed  to  run  at  COOO  revolutions  per 
minute,  and  the  armature  spindle  is  extended  and  has  a  4- 
Inch  emery  wheel  mounted  directly  upon  It.  Imported  ball 
bearings  are  employed  throughout  the  tool.  The  motor  has 
a  capacity  for  14  horsepower  and  is  said  to  be  exceptionally 
durabl(!.  The  efficiency  is  unusually  high  when  operating 
on  alternating  current,  owing  to  the  high  speed  at  which  it 
is  required  to  operate.  The  grinder  is  equipped  with  a  spring 
for  suspending  it  from  the  ceiling  and  it  can  be  used  in  con- 
nection with  a  traveler  and  counterbalance.  The  motor  may 
be  attached  to  either  a  lamp  socket  or  a  power  circuit. 


AURORA   20-INOH   DRILLS 

Two  improved  20-inch  drills  whicli  are  recent  products  of 
the  Aurora  Tool  Works,  Aurora,  Ind.,  are  illustrated  in 
Figs.  1  and  2.  These  machines  are  of  exceptionally  heavy 
construction,  with  the  column  and  base  well  ribbed  and  the 
head  fitted  on  the  column  with  a  tongue  and  groove  joint,  and 
securely  bolted  by  three  i/2-inch  cap-screws.  Power  is  trans- 
mitted to  the  spindle  by  four-step  cone  pulleys  which  carry 
a  21^-inch  belt.     The  tight  and  loose  pulleys  are  9  inches  in 


standard    Grinder    equipped    with    a    Universal    Motor 


Fig.   1.     Aurora  20-inch  Drill  equipped  with  Wheel  and  Lever  Feed 

diameter  and  carry  a  3-inch  belt;  these  pulleys  run  at  from 
550  to  600  revolutions  per  minute.  Ample  power  is  provided 
for  driving  a  li^-inch  drill  to  the  limit  of  its  capacity. 

The  table  rests  on  a  large  flat  bearing  in  addition  to  being 
supported  by  the  usual  pivot  bearing,  this  construction  in- 
suring perfect  alignment  even  when  holes  are  being  drilled 
at  points  near  the  edge  of  the  table.  The  spindle  is  fitted 
with  a  ball-thrust  bearing  and  has  a  travel  of  8  inches.  On 
the  plain  wheel  and  lever  feed  drill,  shown  in  Fig.  1,  the 
worm  is  engaged  or  disengaged  by  means  of  an  eccentric 
bushing.  The  feed  lever  is  operated  by  a  ratchet  and  pawl 
which  automatically  disengages  when  in  the  vertical  position. 
On  the  drill  equipped  with  power  feed,  which  is  illustrated  in 
Fig.  2,  the  feed  gears  are  of  hardened  steel  and  run  in  an 
oil-tight  case.  Three  changes  of  feed  can  be  instantly  ob- 
tained without  requiring  the  machine  to  be  stopped.  Each 
change  of  feed  is  clearly  marked  so  that  there  is  no  excuse 
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for  the  operator  making  a  mistake.  The  spindle  sleeve  is 
graduated  and  e<iuippod  with  an  automatic  stop  collar  which 
disengages  the  feed  when  the  tool  has  reached  any  required 
depth.     The  table  and  also  the  base  of  the  machine  are  fur- 


Fig.    2.     Aurora    20-inch    Drill    equipped    with    Power    Feed 

nished  with  T-slots.  The  weight  of  the  plain  wheel  and 
lever  feed  drill  Is  735  pounds,  while  the  drill  equipped  with 
power  feed  weighs  900  pounds. 


HARRINGTON   MULTIPLE-SPINDLE 
DRILLS 

Edwin  Harrington,  Son  &  Co.,  Inc.,  Philadelphia,  Pa.,  are 
now  building  a  line  of  multiple-spindle  drill  presses  which 
includes  machines  with  circular  heads  ranging  from  15  to 
36  inches  in  diameter;  and  with  rectangular  heads  ranging 
from  a  spindle  area  of  15  by  24  inches  up  to  a  spindle  area 
of  20  by  40  inches.  The  number  of  spindles  varies  from  12 
to  32,  depending  on  the  size  of  the  head  and  the  size  of  the 
drills  which  are  to  be  used,  the  design  of  each  machine  hav- 
ing been  worked  out  in  such  a  way  that  it  may  be  equipped 
with  any  size  of  spindle  unit.  The  smaller  machines  are 
built  to  provide  for  movement  of  the  head  on  the  column  by 
hand,  but  in  the  three  larger  sizes,  the  movement  of  the 
head  is  controlled  exclusively  by  a  power-driven  screw.  The 
illustrations  show  three  different  sizes  of  these  machines 
from  which  an  idea  of  the  general  design  may  be  obtained. 
No.  51 -A  and  51-B  Machines 

These  are  the  smallest  sizes  of  the  Harrington  multiple- 
spindle  drills  and  the  design  of  the  two  machines  is  essen- 
tially the  same.  They  are  made  with  two  sizes  of  heads,  each 
of  which  has  a  different  spindle  area  and  maximum  number 
of  spindles.  The  maximum  area  covered  by  the  spindles  of 
the  head  of  the  No.  51-A  machine  is  over  a  circle  15  inches 
in  diameter,  and  the  machine  has  a  capacity  for  driving 
twelve  %-inch  drills.  The  No.  51-B  machine  is  equipped 
with  a  head  whose  maximum  spindle  area  is  a  20-inch  circle, 
and  this  head  will  drive  sixteen  i^-inch  drills.  Provision  is 
made  in  the  gear  chest  of  each  size  head  for  the  maximum 
number  of  spindle  pinions  so  that  the  machine  purchased 
with  less  than  the  full  complement  of  spindles  can  be  brought 


up  to  a  full  equipment  at  any  time.  Both  machines  have 
sufficient  power  for  driving  the  rated  number  of  drills  in  cast 
iron,  at  a  peripheral  speed  of  65  feet  per  minute  and  a  feed 
of  0.010  inch  per  revolution. 

The  head  frame  is  cast  in  one  piece  with  the  saddle  and 
is  provided  with  heavy  gibs  and  a  long  bearing  on  the 
column.  A  full  counterlalance  weig'ht  Inside  the  column 
is  connected  to  the  head  by  two  chains.  There  are  two 
T-slots  in  the  lower  flange  of  the  head  for  clamping  the  cast 
steel  radius  bars  in  which  the  bronze  spindle  sleeves  are  car- 
ried. The  adjusting  screw  is  arranged  so  that  the  spindle 
sleeves  can  be  regulated  up  and  down  for  different  lengths  of 
drills  without  moving  the  positions  of  the  radius  arms;  the 
spindles  have  a  long  bearing  in  bronze  sleeves  and  are  pro- 
vided with  steel  and  bronze  thrust  washers.  A  telescopic  shaft 
with  universal  joints  at  each  end  connects  each  spindle  and 
its  pinion.  The  drive  is  through  a  quarter-turn  belt  from  a 
pulley  mounted  on  the  base  of  the  machine  to  a  pulley  car- 
ried by  a  bracket  at  the  top  of  the  column;  this  drives  the 
splined  vertical  shaft.  A  pinion  on  the  lower  end  of  this 
shaft  transmits  power  to  the  upper  gear  of  a  pair  of  spur 
gears;  and  the  lower  gear  of  this  pair  drives  the  spindle 
pinions.  All  gears  are  made  of  heat-treated  alloy  steel  ex- 
cept in  cases  where  one  gear  of  a  pair  is  steel  and  the  other 
bronze.  All  the  gears  have  cut  teeth.  In  belt-driven  ma- 
chines,  a   four-step   cone   pulley   is   driven   from   an   overhead 


Fig.    1.     Harrington  No.   51   Multiple  Spindle  Drilling  Machine 

countershaft,  and  in  motor-driven  machines  the  lower  cone 
pulley  is  replaced  by  a  spur  gear  which  meshes  with  a  raw- 
hide pinion  on  the  motor  spindle. 

Power  for  the  feed  is  taken  by  belt  from  the  vertical  shaft 
and  thence  throug'h  spur  gears.  The  motion  is  then  trans- 
mitted through  bevel  gears  to  a  horizontal  worm  and  worm- 
wheel.  The  planetary  train  of  spur  gears  between  the  worm- 
wheel  and  rack  pinion  reduces  the  strain  on  the  w-orm- 
wheel  teeth.  Both  hand  and  automatic  trip  are  provided  on 
the  worm  in  addition  to  a  saw-tooth  disengaging  clutch.  The 
frame  of  the  machine  is  exceptionally  massive,  the  base  being 
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hoavily  rlbbod  and  provided  with  T-Hlots,  an  oil  channel,  iind 
a  soltlinn  tanlv.  An  extension  is  bolted  to  the  rear  of  tlic 
bns(<  and  the  cone  pnlley  or  motor  is  mounted  on  thlH  ex- 
tension. The  table  has  a  Ioiik  bearing  on  the  column  and 
an  elevating  screw  under  the  center  of  the  drllltnK  area.  If 
desired,  tliree  T-slots  can  be  planed  In  tlic  table.  In  lul- 
dltion  to  the  dimensions  already  given,  the  following  I'lKures 
give  an  idea  of  the  capacity  of  both  the  51-A  and  51-1}  ma- 
chines, to  both  of  which  these  dimensions  apply.  Shortest 
distance  between  spindles,  1%  inch;  vertical  adjustment  of 
each  individual  spindle,  IM,  inch;  vertical  traverse  of  head, 
24  inches;  vertical  movement  of  table,  15  Indies;  floor  space 
occupied,  7  feet  6  inches  by  3  feet  2  inches;  weight  of  No. 
51-A  machine,  5000  pounds,  and  weight  of  No.  51-U  machine, 
5400  pounds. 


Fig.    2.     Harrington    No.    62   Multiple   Spindle   Brilling   Machine 

No.  62- A.  and  63-A  Machines 

These  machines  are  of  the  same  design  except  for  the 
heads,  which  are  of  different  sizes.  The  maximum  area 
covered  by  the  spindles  of  the  head  of  the  No.  62-A  machine 
is  a  circle  20  inches  in  diameter,  and  this  head  has  a  capacity 
for  driving  twelve  1-inch  drills.  The  head  of  the  No.  63-A 
machine  has  a  capacity  for  driving  sixteen  1-inch  drills  and 
the  maximum  area  over  which  the  spindles  can  be  distributed 
is  a  circle  25  inches  in  diameter.  They  have  a  powerful  drive 
and  easily  operated  rack  feed.  Provision  is  made  for  the  full 
rated  number  of  spindle  pinions  so  that  if  purchased  with 
less  than  the  full  complement  of  spindles,  the  remainder  can 
be  added  at  any  time.  All  spindle  dimensions  refer  to 
regular  equipment  of  1  inch  capacity.  Lighter  spindle  units 
for  smaller  drills  can  be  used  or  the  machine  can  be  equipped 
with  a  smaller  number  of  spindles  of  greater  capacity  than  1 
in(^h,  depending  on  the  size.  The  driving  power  is  sufficient 
to  handle  the  rated  number  of  drills  in  cast  iron  at  a 
peripheral  speed  of  65  feet  per  minute. 

The  head  is  a  solid  casting  rigidly  braced  to  prevent 
springing  and  is  fully  counterbalanced,  being  connected  by 
two  chains.  The  radius  bars  are  cast  steel,  clamped  to  the 
head  by  bolts  through  the  flange.  Each  spindle  runs  in  a 
bronze  bushing,  is  driven  by  a  heat-treated  pinion,  two 
hardened  universal  joints  and  a  telescoping  shaft,  and  has 
ball  thrust  bearings.  Quick  vertical  adjustment  for  different 
drill  lengths  is  made  in  any  layout  without  moving  the 
radius  arms.  The  drive  Is  by  belt  and  bevel  gears  to  the 
head,  with  a  compact  train  of  spur  gears  driving  the  spindles. 
The  top  shaft  is  mounted  on  roller  bearings  and  the  pro- 
vision for  lubrication  is  complete.  Belt  driven  machines, 
with  7-inch  or  wider  belts,  are  provided  with  an  eccentric 
sleeve  within  the  lower  cone  for  decreasing  the  center  dis- 
tance when  shifting  the  belt.  In  motor  driven  machines,  a 
variable-speed    motor    drives    directly    to    the    upper    pulley. 


Melt  drive  can  be  provided  through  a  clianRc  gcuir  box   when 
re(|uired. 

The  feed  is  drivcin  by  belt  from  Ihr;  vertical  sliaft,  and 
there  are  three  geartul  changes.  A  strong  planetary  train  of 
spur  gears  on  the  rack  pinion  shaft  reduc:es  lli(>  strain  on  the 
worm  gear  teeth.  TIh!  worm  has  botli  hand  and  autmnatlc 
trij),  besides  a  quick  operating  clutch  for  rapid  hand  move- 
ment of  the  head.  The  frame  of  this  machine  is  very  heavy. 
The  base  is  heavily  ribbed  and  provided  with  T-slots,  oil 
gutter,  and  settling  tank.  An  extension  is  bolted  to  the  rear 
of  the  base  for  the  cone  pulley  bracket  or  the  motor  as 
required.  The  table  is  of  the  open  box  type  with  large 
planed  top  surface  and  has  three  T-slots.  An  oil  pump  with 
distributing  piping  can  be  provided,  and  is  driven  by  belt 
from  the  cone  shaft.  The  principal  dimensions  of  these  ma- 
chines are  as  follows:  Minimum  distance  between  spindles, 
21/i  inches;  vertical  adjustment  of  individual  spindles,  1% 
inch;  vertical  traverse  of  head,  34  Inches;  area  of  table,  24 
by  24  inches  for  the  No.  62-A  machine,  and  28  by  28  inches 
for  the  No.  63-A  machine;  weight  of  the  No.  62-A  machine, 
8200  pounds,  and  weight  of  the  No.  63-A  machine,  8800 
pounds. 

No.  71 -A,  72- A  and  72-B  Machines 

These  machines  are  all  of  the  same  type  but  vary  in  the 
size  of  frame  and  drilling  area.  Movement  of  the  head  in 
both  directions  is  exclusively  by  power,  the  return  stroke 
being  automatically  controlled.  The  drive  is  very  simple 
but  extremely  powerful,  and  all  of  the  feed  and  quick  return 
control  mechanism  is  carried  in  the  bracket  on  top  of  the 
column.  Provision  is  made  in  the  gear  chest  of  each  for  the 
maximum  number  of  spindle  pinions  so  that  a  machine  pur- 
chased with  less  than  the  full  complement  of  spindles  can 
be  brought  to  full  equipment  at  any  time.  All  machines 
have  sufficient  power  to  handle  the  rated  number  of  drills 
in  cast  iron  at  a  peripheral  drill  speed  of  65  feet  per  minute 
and  a  feed  of  0.010  inch  per  revolution.     The  head  frame  is 


Fig.    3.     Harrington   No.    72   Multiple   Spindle  Drilling  Machine 

cast  in  one  piece  with  the  saddle  and  has  heavy  gibs  and  a 
long  bearing  on  the  column.  A  counterbalance  weight  inside 
the  column,  connected  to  the  head  by  two  chains,  relieves 
the  pressure  on  the  feed-screw.  Bolts  through  the  head 
flange  and  the  slots  of  the  radius  bars  hold  them  in  position. 
These  radius  bars  are  steel  castings,  in  the  inner  end  of 
which   is   a  bored   hole,    carrying   the  bronze   spindle   sleeve. 
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The  adjusting  screw  Is  arranged  so  that  this  sleeve  can  be 
regulated  up  and  down  for  different  lengths  of  drills  with- 
out moving  the  position  of  the  radius  arms.  The  spindles 
have  a  long  bearing  in  the  bronze  sleeves  and  are  provided 
with  ball  tlirust  bearings.  A  telescopic  shaft,  with  universal 
joints  at  each  end,  connects  each  spindle  and  its  pinion. 

The  drive  is  by  vertical  belt  to  the  pulley  on  the  top 
bracket,  which  is  provided  with  a  roller  bearing  and  mounted 
on  an  extended  sleeve  so  that  the  belt  strain  does  not  come 
on  the  driven  shaft.  A  pair  of  bevel  gears  transmits  the 
power  to  the  vertical  shaft  which  carries  a  pinion  on  its 
lower  end  meshing  with  the  upper  of  a  pair  of  spur  gears  in 
the  top  of  the  gear  chest,  the  lower  gear,  in  turn,  driving  the 
spindle  pinions.  All  pinions  are  made  of  heat-treated  alloy 
steel.  All  have  accurately  cut  teeth  and  bearings  at  both 
ends  of  their  shafts,  with  ample  provision  for  constant  lubri- 
cation. The  type  of  drive  recommended  is  from  a  variable 
speed  motor  on  the  rear  extension  of  the  base,  by  belt  to 
the  pulley  overhead.  Regular  belt  drive  from  an  overhead 
countershaft  can  be  provided,  in  which  the  lower  cone  is 
mounted  on  an  eccentric  shaft  to  slacken  the  belt  when  shift- 
ing. For  belt  drive  without  the  use  of  a  countershaft,  or 
for  constant  speed  motor  drive,  a  change  spewed  gear  box  is 
placed  on  the  rear  base  extension.  Both  the  feed  and  return 
of  the  head  are  obtained  from  a  large  screw  in  the  face  of 
the  column  and  a  unit  gear  box  in  the  top  bracket.  The 
screw  is  in  tension  and  has  a  ball  thrust  bearing  at  the 
bottom.  Three  changes  of  feed  by  positive  gearing  are  pro- 
vided, and  quick  movement  of  the  head  in  either  direction  is 
obtainable  through  a  friction  clutch.  The  clutches  are  so 
arranged  that  when  the  drills  have  reached  full  depth,  the 
head  automatically  returns  to  the  top  of  the  stroke  ready 
to  be  started  on  the  next  drilling  operation.  The  frames 
of  these  machines  are  very  heavy  and  the  base  is  heavily 
ribbed  and  provided  with  T-slots,  oil  gutter  and  settling  tank. 
The  table  is  of  the  open  box  type  with  large  planed  top  sur- 
face having  three  T-slots  and  gutter.  An  oil  pump  with  dis- 
tributing piping  can  be  located  on  the  rear  of  the  column, 
and  is  driven  by  belt  from  the  shaft  below. 


Fig.    1.     Improved    Type   of    "Old    Man"    or  Drilling   Post   made 
by    Lutz-Webster    Engineering    Co. 

The  principal  dimensions  of  the  No.  71-A  machine  are  as 
follows:  Capacity,  for  drilling  sixteen  lV4-inch  holes; 
maximum  area  covered  by  spindles,  a  circle  25  inches  in  di- 
ameter; shortest  distance  between  spindles,  2i/>  inches;  verti- 
cal adjustment  of  individual  spindles,  lV->  inch;  vertical 
traverse  of  head,  31  inches;  weight,  22,000  pounds.  The  di- 
mensions of  the  72-A  machine  are:  capacity,  for  drilling 
twenty  li/i-inch  holes;  maximum  area  covered  by  spindle  cen- 
ters, a  circle  32  inches  in  diameter;  shortest  distance  between 
spindles,  2l^  inches;  vertical  adjustment  of  individual  spin- 
dles,   ly,    inch;    vertical    traverse    of    head,    40    inches,    and 


weight  of  machine,  28,000  pounds.  The  dimensions  of  the 
No.  72-B  machine  are:  capacity,  for  drilling  twenty  IV^-inch 
holes;  maximum  area  covered  by  spindle  centers,  a  circle  36 
inches  in  diameter;  shortest  distance  between  spindles,  2i/i 
inches;  vertical  adjustment  of  individual  spindles,  IVj  inch; 
vertical  traverse  of  head,  40  inches;  and  weight  of  machine, 
29,000  pounds. 

LUTZ-WEBSTER   "OLD   MAN" 

The  drilling  post  or  "old  man,"  as  it  is  commonly  called 
in  the  shop,  has  boon  successfully  used  for  many  years  in 
certain  classes  of  drilling  which  cannot  be  handled  on  a  drill 
press.  Various  forms  of  these  tools  have  been  made  by  dif- 
ferent   manufacturers,    each   of   which    has   certain   points   of 
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Pig.    2.     Detail    of    Adjustable    Arm    for    Lutz-Webster    "Old    Man" 

merit.  The  Lutz-Webster  Engineering  Co.,  Inc.,  31st  St. 
and  Gray's  Ferry  Road,  Philadelphia,  Pa.,  has  recently  added 
to  its  line  the  equipment  which  forms  the  subject  of  the 
present  article.  This  tool,  used  in  connection  with  the  Lutz 
compression  wrench,  makes  a  particularly  serviceable  outfit. 
It  will  be  seen  that  two  arms  are  shown,  one  of  these  being 
a  plain  arm  while  the  other  is  a  swivel  arm,  which  provides 
for  drilling  holes  at  an  angle.  A  detail  of  the  swivel  arm  is 
shown  in  Fig.  2,  from  which  the  construction  will  be  readily 
understood. 

The  features  of  this  improved  style  of  "old  man"  may  be 
briefly  outlined  as  follows:  The  ratchet  is  a  single  piece, 
and  even  a  straight  shank  drill  may  be  used  in  place  of  the 
ratchet,  where  the  Lutz  compression  wrench  is  used  to  drive 
the  drill.  Under  such  conditions,  the  wrench  affords  the 
necessary  grip  for  turning  through  part  of  a  revolution,  and 
it  may  then  be  released  and  moved  back  to  secure  a  fresh 
grip  ready  for  the  next  forward  movement.  In  addition  to 
the  usual  feed  arrangement,  an  auxiliary  feed  movement  can 
be  obtained  by  means  of  a  pin  fitting  in  the  hole  in  the  sup- 
porting screw  which  is  turned  by  means  of  this  pin.  These 
drilling  posts  are  made  in  16-,  20-,  and  26-inch  sizes  and  can 
be  made  entirely  of  steel  or  of  malleable  iron. 


MILLERS  FALLS  HAND   DRILL 

One  of  the  recent  products  of  the  Millers  Falls  Co.,  Millers 
Falls,  Mass.,  is  a  No.  353  hand  drill  which  is  made  entirely 
of  metal  with  the  exception  of  the  enameled  wood  crank 
handle.  The  knurled  handle  at  the  top  of  the  drill  is  pro- 
vided with  a  screw  cap  which  may  be  removed  to  give  access 
to  the  socket  in  which  extra  drills  can  be  carried.  It  will 
be  seen  that  there  are  two  pinions  engaging  the  driving  gear, 
the  purpose  of  this  double  pinion  arrangement  being  to  sup- 
port the  gear  on  both  sides,  thus  relieving  the  bearing  from 
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No.    353    Hiiiul    Drill    mndc    by    tho    Milloi-s    Falls    Co. 

undue  strain.  The  small  knurled  knob  on  the  crank  controls 
a  ratchet  which  may  be  set  to  work  either  right-  or  left-hand, 
or  to  provide  positive  drive  in  both  directions.  The  spring 
pawl  connected  to  the  knurled  knob  engages  square  holes  in 
the  driving  gear.  The  pawl  is  tapered  on  one  side  and  may 
be  set  so  that  the  taper  engages  the  holes  to  run  back  either 
right-  or  left-hand;  and  by  setting  the  pawl  edgewise  with 
the  holes,  positive  drive  in  both  directions  is  secured.  This 
ratchet  mechanism  is  particularly  convenient  for  use  in 
cramped  places.  The  capacity  of  the  three-jawed  chuck  is 
for  drills  up  to  3/16  inch  in  diameter. 


RED-E   BORING-BAR   HOLDER 

A  recent  addition  to  the  line  of  tool-holders  manufactured 
by  the  Ready  Tool  Co.,  654  Main  St.,  Bridgeport,  Conn.,  con- 
sists of  a  boring-bar  holder  for  supporting  bars  of  the  larger 
sizes.  Reference  to  the  illu.stration  will  make  the  method  of 
using  this  tool  clear  without  requiring  an  extensive  descrip- 
tion.    It  will  be  seen  that  the  bar  is  mounted  on  the  lathe  by 


Heady    Tool    Co.'s    Heavy    Boring-bar    Holder 

first  removing  the  toolpost  and  then  inserting  the  T-bolts 
which  secure  the  holder,  in  the  T-slots  in  the  carriage. 
Tightening  up  two  nuts  on  the  end  of  these  bolts  not  only 
clamps  the  holder  in  place  but  also  serves  to  secure  the  boring- 
bar  in  the  holder.  By  rocking  the  upper  part  of  the  holder 
on  the  base,  it  is  possible  to  adjust  the  bar  for  various  heights 
that  are  required  in  different  makes  of  lathes. 


WATERBURY-FARREL  CHAIN 
DRAW-BENCHES 

For  use  in  the  manufacture  of  tubing,  solid  bars  and 
similar  products,  the  Waterbury-Farrel  Foundry  &  Machine 
Co.,  Waterbury,  Conn.,  has  brought  out  a  line  of  chain  draw- 
benches  which  supersedes  preceding  machines  for  the  pur- 
pose, built  by  this  company.  The  new  machines  are  built 
in  three  sizes  having  pulling  capacities  of  10,000,  20,000  and 
30,000  pounds  on  the  chain.  Several  noteworthy  improve- 
ments have  been  made  in  their  construction.  The  chain 
drive  is  of  the  "two-in-one"  type,  having  drop-forged  center 
links,  and  the  outer  links  are  made  of  bar  stock;  this  gives 
exceptionally  good  wearing  properties,  a  feature  which  is  ac- 
centuated by  the  fact  that  there  is  a  large  wearing  surface 
between  the  chain  and  the  sprocket.  The  hook  and  chain  are 
so  designed  that  there  is  less  danger  of  accidents  resulting 
from  the  refusal  of  the  hook  and  chain  to  disengage  at  the 
end  of  the  drawing  stroke,  than  was  the  case  in  some  of  the 
older  type  machines.  The  compact  and  self-contained  drive 
is  arranged  with  an  outboard  bearing  on  the  sprocket  shaft 
which  maintains  the  alignment  of  the  gears  while  setting  up 
or    erecting    the    machine.      This    makes    the    labor    and    ex- 


panse of  manufacture,  Installnient  and  up-koep  less  than  It 
would  otherwise  be.  The  main  pinion  is  also  mount(!d  ]><■■ 
Iween  bearings  on  the  shaft  instead  of  being  overhung,  and 
this  Is  a  feature  which  gives  additional  rigidity.  The  im- 
proved type  of  wheel  tongs  is  used  which  has  been  applied  on 
chain  benches  built  by  the  Waterbury-Farrel  Foundry  &. 
Machine  Co.  during  the  past  three  years.  Tiiese  tonga  relievo 
the  operator  of  a  fatiguing  part  of  the  work  and  they  are 
returned  more  quickly  than  th(!  sliding  type  of  tongs,  so  that 
an   increase  in  output  is  effected  through   their  use. 

These  draw-benches  are  adapted  for  motor  drive.  The 
ratio  of  the  gearing  and  the  pulley  sizes  is  so  worked  out 
that  an  ordinary  commercial  motor  can  be  belted  to  the 
driving  pulley  without  requiring  any  alteration  in  the  design 
of  tho  bench.  As  a  rule,  but  little  variation  is  re(iuired  from 
the  standard  motor  pulley  size.  These  draw-benches  are  de- 
signed so  that  they  may  be  assembled  either  right-hand  or 
left-hand,  as  desired,  without  requiring  any  change  in  cast- 
ings or  any  special  machine  work.  Another  useful  feature 
is  that  the  bed  is  so  constructed  that  it  may  be  lengthened 


Waterbury-Farrel  Chain-driven  Draw-bench  for  Tubing  and  Solid  Stock 

out  at  any  time  to  suit  the  requirements  of  special  work. 
Sight-feed  oil  cups  are  provided  on  all  bearings  in  the  driv- 
ing mechanism,  and  the  cut  teeth  of  the  drive  and  main 
sprockets  do  away  with  the  majority  of  the  noise  incident  to 
operating  machines  of  this  type.  A  steel  channel  is  provided 
underneath  the  bed  for  supporting  the  chain  instead  of  allow- 
ing it  to  drag  on  the  floor.  In  addition  to  the  three  sizes  of 
machines  previously  referred  to,  four  small  sized  machines 
are  built  which  have  pulling  capacities  of  1000,  2000,  3500 
and  6000  pounds,  respectively;  two  larger  machines  are  also 
built,  which  have  pulling  capacities  of  40,000  and  60,000 
pounds.  These  six  machines  provide  for  handling  the  same 
class  of  work  as  the  three  standard  machines,  but  their 
capacities  make  them  particularly  well  suited  for  exception- 
ally large  or  small  work. 


BEMIS  WORK-HOLDING   HEAD 

Edgar  W.  Bemis,  92  West  St.,  Worcester,  Mass.,  is  the 
manufacturer  of  a  work-holding  head  for  use  on  the  milling 
machine,  lathe  or  drill  press.  This  head  consists  of  a  frame 
in   which   a   hollow   spindle   is   mounted.     Inside   the   hollow 


Fig.    1,     Bemis    Auxiliary    Head   set    up   on   the    Milling   Machine 
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F,g.    2.     Application    of   Bemis   Auxiliary    Head    to    Lathe   Work 

spindle  there  is  a  sliding  spindle  in  wliith  diiTerent  sized 
collets  can  be  mounted.  At  tlie  opposite  end  from  the  collet, 
the  sliding  spindle  is  threaded  into  a  handwheel  which  pro- 
vides for  drawing  in  the  collet  to  grip  the  work.  An  index 
wheel  is  keyed  to  the  outer  or  so-called  hollow  spindle.  This 
index  wheel  has  notches  cut  in  its  periphery  which  provide 
for  indexing  angles  of  45  and  60   degrees,  a  spring  plunger 


Fig,   3.     Type  A  Bemis  Worls-holdinff  Head 

fitting  into  the  required  notch  to  locate  and  hold  the  spindle 
and  work  in  the  required  position. 

This  head  is  made  in  two  different  styles  which  are  known 
as  the  Type  A  and  Type  B  heads.  The  Type  A  head,  which 
Is  illustrated  in  Fig.  3,  is  equipped  with  a  draw-In  collet  of 
standard  design  for  holding  pieces  from  1/64  to  7/8  inch  in 
diameter.  Type  B  head  is  provided  with  a  plug  adapter  on 
which  threaded  pieces  can  be  mounted. 
These  heads  can  be  used  on  a  milling 
machine  for  use  in  straddle  milling 
such  work  as  nuts  of  all  kinds,  and  for 
various  classes  of  tool-room  and  model 
work.  The  head  is  shown  in  Pig.  1 
set  up  for  milling  a  hexagonal  nut. 
Fig.  2  shows  the  application  of  this 
head  to  the  faceplate  of  a  lathe,  where 
the  work  is  held  by  a  draw-in  collet. 
A  typical  application  of  the  head  for 
lathe  work  consists  of  cutting  a  mul- 
tiple thread.  After  the  first  thread 
has  been  cut,  it  is  required  to  index 
the  work  through  180  degrees  (in  the 
case  of  a  double  thread)  ready  for 
starting  the  next  thread,  and  this  can 
be  easily  done  with  the  work  held  in 
this  type  of  head.  A  particularly  con- 
venient feature  is  that  after  a  piece 
has  been  put  in  the  chuck,  the  head 
can  be  transferred  back  and  forth  be- 
tween the  lathe,  drill  press  and  mill- 
ing machine  for  performing  successive 
operations,  without  any  serious  loss  of 


time  in  resetting  the  work,  which  would  otherwise  result  in 
making  such  change. 

VOLCANO   NO.  3-C   HAND   TORCH 

The  Volcano  Torch  &  Mfg.  Co.,  Erie,  Pa.,  is  now  making  a 
No.  3-C  hand  torch  which  has  an  unusually  high  heating 
capacity  for  an  equipment  of  this  type.  Instead  of  depend- 
ing upon  an  air  pump  for  generating  the  pressure,  an 
auxiliary  burner  has  been  applied  for  this  purpose,  which 
heats  the  gasoline  in  the  containing  cylinder  to  give  a 
pressure  of  from  125  to  250  pounds  per  square  inch.  In 
addition  to  the  increased  pressure  secured  in  this  way,  the 
necessity  for  maintaining  the  required  pressure  by  pumping 
at  frequent  intervals  is  avoided. 


Fig.   4.     Type   B  Bemis  Work-holding  Head 

Referring  to  the  illustration  of  the  torch  Fig.  1,  the 
throttle  or  main  valve  which  feeds  the  nozzle  is  controlled 
by  the  handle  seen  at  the  extreme  right.  The  smaller  handle 
below  and  to  the  left,  is  used  for  controlling  the  auxiliary 
burner  which  develops  the  pressure  in  the  cylinder.  This 
auxiliary  burner  is  located  inside  the  outer  cylinder  below 
the  perforated  section.  A  gaging  device,  seen  on  the  right- 
hand  side  of  the  cylinder  in  Fig.  2,  provides  for  regulating 
the  amount  of  gasoline  delivered  to  the  auxiliary  burner  for 
use  in  pre-heating  the  gasoline  in  the  main  reservoir  to  gen- 
erate the  required  pressure.  A  relief  valve  is  provided  for 
reducing  the  pressure  when  required,  and  there  is  also  a 
safety  valve  to  guard  against  the  pressure  being  raised 
beyond  a  safe  limit.  Fig.  2  shows  the  pressure  gage  which 
enables  the  workman  to  see  at  a  glance  just  what  pressure 
has  been  developed  in  the  cylinder. 

One  of  the  features  of  this  torch  is  that  it  is  unnecessary 
to  stop  the  heating  operation  when  it  is  retiuircd  to  replenish 


Fig. 


Fig.    2. 


Opposite   Side   of   Torch  shown 
in    Fig.    1 
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the  supply  ol'  gnsollno  In  the  main  reservoir.  It  will  be 
Been  that  there  Is  u  horizontal  lever  pivoted  at  the  lop  o[ 
the  toreh  and  this  lever  operates  a  pump  secured  to  the  side 
of  the  toreh.  The  small  bent  tube  extondluK  from  this  pump 
Is  provided  for  nialilng  eonneetion  with  the  supply  of  gaso- 
line from  which  the  reciuired  amount  is  pumped  into  tlie 
reservoir.  The  shut-off  for  tlie  gasoline  pump  will  be  seen 
at  the  bottom  of  the  pump  in  Fig.  1.  The  nozzle  can  be  set 
in  any  rcciuired  direction  by  means  of  an  adjustment  and 
then  locked  by  a  wing  nut.  An  idea  of  the  heating  capacity 
of  this  torch  may  be  gathered  from  the  fact  that  a  D-inch 
solid  round  shaft  can  be  heated  red-hot  for  a  distance  of 
12  to  IG  inches  in  30  minutes  or  to  a  brazing  temperature  in 
1  hour  IT)  minutes,  assuming  that  the  heat  is  properly  con- 
fined. This  does  not  represent  the  maximum  capacity  of  the 
torch,  however,  as  larger  worlt  can  be  heated  with  it.  The 
torch  can  be  used  out-of-doors  in  any  kind  of  weather,  and 
it  will  work  with  e(iual  satisfaction   in  any  position. 


HEALD   MAGNETIC   CHUCKS 

In  the  October,  1913,  number  of  M.V('1ii.m:i!Y,  rotary  and 
planer  types  of  magnetic  chucks  made  by  the  Worcester 
Magnetic  Chuck  Co.,  were  Illustrated  and  described.  This 
business  has  recently  been  taken  over  by  the  Heald  Machine 
Co.,  20  New  Bond  St.,  Worcester,  Mass.,  and  a  number  of 
noteworthy  improvements  have  been  made  in  the  design  and 
construction.  In  addition  to  incorporating  refinements  which 
make  the  chucks  more  elTicient,  new  sizes  and  types  have 
been  brought  out  to  cover  a  wider  range  of  work.  Two 
sizes  of  rotary  chucks  are  illustrated  in  Fig.  1;  the  chuck 
shown  at  the  left-hand  side  of  this  illustration  is  the  8-inch 
size,  while  the  one  to  the  right  is  a  12-inch  chuck.  The 
Heald  Machine  Co.  is  also  making  rectangular  or  planer  type 


Fig.    1.     8-    and    12-inch   Sizes    of    Heald    Rotary   Magnetic    Chuck 

chucks  as  shown  in  Fig.  2,  which  are  particularly  designed 
for  use  on  planers,  milling  machines,  surface  grinders  and 
similar  tools. 

The  most  important  feature  of  these  new  chucks  is  their 
great  holding  power,  which  exceeds  one  hundred  pounds  per 
square  inch.  The  holding  power  is  also  very  uniform  over 
the  face  of  the  chuck,  the  claim  being  made  that  the  varia- 
tion does  not  exceed  5  per  cent  over  the  entire  faceplate. 
The  design  is  so  worked  out  that  the  body  of  the  chuck  is 
free  from  magnetism,  and  this  is  a  point  of  considerable 
importance  as  it  eliminates  the  tendency  to  magnetize  the 
machine  on  which  the  chuck  is  used.  The  poles  are  closely 
spaced  with  very  little  dead  surface  between  them;  and  this 
enables  a  great  range  of  work  to  be  handled.  Small  and 
large  pieces  are  held -with  equal  efficiency.  The  chucks  are 
water-proof  and  non-heating,  all  the  coils  being  carefully 
proportioned  and  thoroughly  protected  from  dampness.  The 
faceplate  is  of  unusual  thickness  which  gives  long  life  and 
provides  for  frequent  truing.  It  is  an  easy  matter  to  replace 
the  faceplate,  however,  when  it  is  worn  out.  The  unit  coil 
system  is  adopted,  which  makes  each  coll  independent  of 
other  coils  in  the  chuck,  so  that  the  failure  of  one  or  more 
coils  does  not  put  the  entire  chuck  out  of  commission. 

A  cross-sectional  view  of  the  rotary  type  of  chuck  is  shown 
in  Pig.  3,  from  which  the  construction  will  be  readily  under- 
stood. Referring  to  this  illustration,  it  will  be  seen  that  the 
chuck  is  composed  of  a  steel  body  A  to  which  the  faceplate 
B  which  carries  the  pole  pieces  is  attached.  The  body  has 
projections  C  cast  integral  with  it  which  receive  the  colls  D 


and  carry  the  magnetism  to  the  pole  pieces  K  in  the  face- 
l)late  of  the  chuck.  The  colls  slip  over  the  projections  and 
the  top  faces  of  these  projections  are  finished  even  with  the 
sides  or  walls  of  the  chuck  body.  The  pole  pieces,  one  of 
which  is  indicated  at  K,  are  insulated  from  th(!  remainder 
of  the  fac(>plate  by  means  of  non-magnetic  metal,  this  in- 
sulation being  shown  at  /''.  The  faceplate  (tasting  is  also 
insulated  from  the  main  body  of  the  chuck  by  means  of  a 
ring  of  non-magnetic  metal  (/  which  prevents  the  magnetism 
Ironi  passing  into  the  body  of  the  chuck. 


Planer    Type    of    Magnetic    Chuck 


In  the  rotary  type  of  chuck,  the  current  is  delivered  to  a 
set  of  brushes  which  contact  with  two  rings  H  and  I  of  con- 
ducting metal,  which  are  attached  to  the  lower  side  of  the 
chuck  body.  These  rings  are  Insulated  from  the  body  of 
the  chuck  by  non-magnetic  rings.  A  consideration  of  this 
cross-sectional  view  will  show  that  the  coils  and  wiring  are 
readily  accessible  by  simply  removing  the  faceplate  of  the 
chuck.  This  plate  is  held  in  position  by  fillister  head  screws 
that  pass  up  through  the  body  and  enter  the  under  side  of 
the  plate.  This  construction  eliminates  difficulty  arising 
from  grinding  away  the  heads  of  the  screws,  which  results 
when  these  heads  are  placed  in  the  faceplate  of  the  chuck. 
The  construction  will  be  better  understood  by  referring  to 
Fig.  4  which  shows  the  under  side  of  the  chuck  with  the 
fillister  head  screws  in  place. 

A  rotary  chuck  is  shown  in  Fig.  5  with  the  top  plate  re- 
moved so  that  the  Inside  of  the  chuck  and  the  unit  system 
of  coils  are  plainly  visible.  The  individual  coils  used  for 
different   sizes   of   Heald    magnetic   chucks    have   been   stand- 


H'         I 


Fig.    3.     Cross-sectional   View    of    Heald    Rotary   Magnetic    Chuck 

ardized  and  can  be  supplied  on  short  notice;  they  are  easily 
Inserted  without  making  it  necessary  to  return  the  chuck 
to  the  factory  for  repairs.  After  winding,  the  coils  are 
carefully  taped  and  thoroughly  impregnated  so  that  they 
will  resist  water  and  operate  satisfactorily  under  tempera- 
tures as  high  as  500  degrees  F.  The  insulation  is  so  thor- 
oughly protected  that  it  is  claimed  the  coils  will  operate 
when  immersed  in  water. 

It  has  already  been  stated  that  the  holding  power  of  these 
chucks  is  uniform  within  5  per  cent  at  all  points  on  the 
faceplate.     This  uniformity  has  been  determined  by  the  use 
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of  two  one-inch  steel  cubes,  one  of  which  is  placed  near  the 
center  of  the  chuck  and  the  other  close  to  the  periphery, 
a  16-lneh  chuck  being  used  for  the  purpose.  Two  spring 
balances  were  then  used  to  determine  the  holding  power  of 
the  chuck,  the  balances  being  secured  to  rings  on  the  upper 
side  of  the  steel  cubes.  It  was  found  that  the  holding  power 
was  the  same  at  both  places  on  the  face  of  the  chuck,  and 
that  the  intensity  was  112  pounds  per  square  inch.  This 
was  by  no  means  a  record,  however,  as  many  of  the  chucks 
tested  have  shown  a  holding  power  as  high  as  125  pounds 
per  square  inch.  It  is  claimed  that  this  high  power  is  due 
to  tlie  unit  system  of  coils  that  is  employed,  and  to  the  fact 


Fig.    4.     Rear  View  of  Chuck 

showing    Method    of    securing 

Faceplate  from  Back 


Fig.    5.     Chuck    with   Faceplate 
removed    to    show    Arrange- 
ment  of   Windings 


that  the  chucks  are  made  of  steel  instead  of  cast  iron.  As 
the  current  is  delivered  direct  to  each  coil  in  the  chuck,  it 
works  at  maximum  efficiency. 

Another  important  feature  which  was  briefly  referred  to 
in  a  preceding  paragraph,  is  that  the  body  of  the  chuck  is 
entirely  free  from  magnetism.  This  result  Is  secured  by  the 
perfect  insulation  of  the  body  from  the  faceplate  of  the 
chuck.  Referring  to  the  cross-sectional  view  shown  in  Fig. 
3,  it  will  be  seen  that  a  ring  of  non-magnetic  metal  G  is 
placed  between  the  top  of  the  cliuck  body  and  the  faceplate, 
which  effectually  prevents  the  magnetization  of  the  body 
of  the  chuck  and  the  machine  on  which  it  is  mounted.     This 


Fig.    6.     Application    of    Heald    Cliuck    for    Scraping    Operations 

does  away  with  the  annoyance  frequently  caused  by  having 
particles  of  metal  adhere  to  the  body  of  the  chuck  and  to 
the  machine,  due  to  their  magnetic  attraction. 

One  of  the  strong  objections  to  magnetic  chucks  has  been 
due  to  the  fact  that,  as  they  were  not  perfectly  insulated, 
the  electric  current  passed  down  into  the  machine  itself  and 
resulted  in  the  operator  frequently  receiving  a  shock.  The 
Heald  chuck  is  carefully  insulated  so  that  this  source  of 
annoyance  is  avoided.  Freedom  from  residual  magnetism  is 
another  feature.  Upon  shutting  off  the  current  from  the 
chuck,  it  is  almost  entirely  demagnetized,  making  it  easy  to 
remove  the  work  from  the  faceplate  of  the  chuck  without 
requiring  the  use  of  a  demagnetizing  switch  for  this  pur- 
pose. This  result  is  obtained  by  perfect  insulation  as  well 
as   the  use   of  carefully   selected   material    for   each   member. 

The   arrangement   of   the   poles    in    these   chucks   makes    it 


possible  to  hold  all  classes  of  work  from  small  washers  up 
to  pieces  of  sufficient  size  to  cover  the  entire  faceplate  of  the 
chuck.  The  arrangement  of  the  poles  is  such  that  there  is 
very  little  "dead"  surface  on  the  faceplate,  so  that  when  used 
for  grinding  small  washers  or  other  comparatively  small 
parts,  there  is  no  need  of  using  special  devices  for  locating 
the  pieces  on  the  chuck.  It  is  only  necessary  to  cover  the 
chuck  with  the  washers  and  they  will  all  be  held  securely 
in  place.  The  water-proof  feature  is  obtained  by  having  all 
joints  so  tight  that  it  is  practically  impossible  for  water  to 
find  its  way  into  the  windings.  In  fact,  there  is  only  one 
chance  for  water  to  get  through,  which  is  at  the  edge  of 
the  faceplate,  and  that  chance  has  been  made  practically  nil 
through  having  the  joint  ground  to  a  very  close  fit.  Even 
if  moisture  should  get  into  the  chuck,  the  coils  are  so  thor- 
oughly taped  that  they  are  practically  water-proof. 

These  chucks  may  be  used  on  either  110  or  220  volt  cur- 
rent. Alternating  current  cannot  be  used,  and  in  plants  where 
only  alternating  current  is  available,  a  small  generator  may 
be  installed  to  furnish  the  required  current.  An  idea  of  the 
current  consumption  may  be  gathered  from  the  fact  that  a  '/4 
horsepower    generator    will    supply    sufficient    current    to    run 


Fig.    7.     Rotary   Chuck  set   up 


six  of  the  8-inch  rotary  chucks.  An  idea  of  the  current  re- 
quired for  different  sizes  of  chucks  may  be  gathered  from 
the  fact  that  a  12-inch  rotary  chuck  requires  only  0.6  ampere 
of  current  and  the  8-inch  rotary  chuck  requires  0.4  ampere. 
The  10  by  32-inch  rectangular  chuck  takes  1.2  ampere. 

The  convenience  of  operation  of  the  Heald  magnetic  chuck 
has  led  to  its  use  in  other  classes  of  work  than  those  for 
which  it  was  originally  designed.  A  typical  example  is 
shown  in  Fig.  6  which  illustrates  a  10  by  22-inch  chuck  which 
is  being  used  as  a  scraping  stand.  The  chuck  is  demag- 
netized for  the  removal  of  the  w^ork  and  the  method  is  said 
to  be  far  superior  to  that  of  holding  the  piece  on  a  scraping 
stand.  Fig.  7  shows  a  chuck  mounted  on  a  lathe  and  holding 
a  cast-iron  flange  without  the  use  of  a  center  stud  or  side 
blocks.  A  facing  cut  3/32  inch  deep  is  being  taken  with  a 
feed  of  0.027  inch  per  revolution.  The  most  striking  applica- 
tion of  the  use  of  these  magnetic  chucks  is  illustrated  in 
Fig.  2,  which  shows  the  chuck  set  up  on  a  planer.  A  strip 
of  machine  steel  is  being  held  while  a  cut  5/16  inch  deep  is 
being  taken  with  a  feed  of  5/32  inch.  The  cutting  speed  is 
60  feet  per  minute  and  there  is  no  tendency  for  the  work 
to  lift  or  move.  The  only  support  which  the  work  received, 
aside  from  the  holding  power  of  the  chuck,  was  from  the 
guide  strips  at  the  end  and  on  one  side  of  the  chuck.  The 
same  chuck  was  used  on  a  milling  machine  for  holding  a 
cast-iron  plate  on  which  a  4-inch  end  milling  cutter  was  fed 
to  a  depth  of  5/16  inch,  at  a  feed  of  6Ts   inches  per  minute. 


CANEDY-OTTO   RADIAL   DRILL 

To  meet  tlio  requireiiiont.s  of  shops  where  a  radial  drill  is 
needed,  but  where  the  price  of  a  standard  equipment  of 
this   type   is   prohibitive,   the   Canedy-Otto   Mfg.    Co.,   Chicago 
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lli'iKlits.  Ill,,  has  lirouKlit  out  tlic  post  typo  nullal  drill  which 
Is  illustrated  litTowllh.  This  Is  u  powerful  and  accurate 
machine  which  Is  particularly  adapted  for  use  In  machine 
shops.  KaraKcs,  hlacksnilth  shops  and  lirhlKc  and  boiler 
shops,  where  a   wide  ran^e  of  drilling  is  done. 

The  drive  Is  from  a  countershaft  eiiulppcd  with  a  fnurslip 
cone  pulley  and  self  oilinK  bearings.  This  countershaft  is 
custonuirlly  altailicd  to  the  ceiling.  The  arm  can  be  swung 
against  the  wall  and  it  may  be  securely  tightened  in  any 
position.  The  spinillc  licad  is  traversed  along  the  arm  by 
means  of  a  screw  and  iKuidwheel.  When  the  head  has  been 
brought  to  the  desirwl  position,  means  are  provided  for 
clamping  it  in  place.  The  spindle  has  quick  return  by  means 
of  a  hand  lever,  in  addition  to  the  regular  hand  feed  which 
is  provided  by  an  independent  lever. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Height,   5G   inches;    capacity   for   drilling   to   the   center   of  a 


Canedy-Otto    Post    Type    Radial   Drill 

circle  outside  of  the  column  64  inches  in  diameter;  maximum 
distance  from  center  of  spindle  to  column,  32  inches; 
minimum  distance  from  center  of  spindle  to  the  column,  7 
inches;  maximum  distance  from  spindle  to  table,  18  inches; 
traverse  of  spindle,  9  inches;  capacity  for  drills  up  to  IM 
inch  in  diameter;  and  net  weight  of  machine,  800  pounds. 


UNION  TWIST  DRILL  OO.'S  GROUND  HOBS 

For  several  years  makers  of  gear  cutting  hobs  have  been 
trying  to  manufacture  one-piece  ground  hobs,  that  is,  those 
on  which  the  sides  and  tops  of  the  teeth  are  ground  accur- 
ately to  shape.  Only  by  grinding  hob  teeth  all  over  is  it 
possible  to  eliminate  all  the  changes  of  shape  developing 
in  the  hardening  operation.  The  Union  Twist  Drill  Co., 
Athol,  Mass.,  succeeded  in  solving  the  problem  commercially 
some  time  ago  and  is  now  prepared  to  furnish  hobs  with  all 
faces  accurately  ground  to  shape. 

The  ordinary  commercial  hob  is  ground  only  in  the  bore 
except,  of  course,  grinding  on  the  faces  of  the  teeth  in  the 
gashes,  to  sharpen  them.  The  grinding  of  the  bore,  however, 
does  not  take  care  of  any  of  the  errors  due  to  hardening  ex- 
cept the  distortion  of  the  hole.  At  best,  it  merely  averages 
the  total  errors,  of  which  there  are  four  classes,  namely: 
changes  of  lead,  distortion  of  individual  teeth,  varying  dis- 
tance between  gashes,  and  distortion  of  the  hob  to  an  out-of- 
round  shape.  The  Union  Twist  Drill  Co.  states  that  the  short- 
comings of  the  unground  commercial  hob  cannot  be  fully 
realized  until  the  corrections  made  by  the  all-over  grinding 
process  are  observed. 

The  advantages  of  the  ground  hob  are  not  simply  producing 
more  nearly  perfect  gear  teeth  in  the  hobbed  gears.  The 
hob   can   be   set   up   in   the   bobbing   machine   without   refer- 


ence to  any  particular  tuoth.  Winn  using  unground  hobs,  it 
has  been  found  necessary  to  center  by  sonic  particular  tooth 
in  order  to  get  the  best  results,  but  with  the  ground  liob,  the 
gears  produced  are  e(iually  good  no  matter  what  part  of  the 
hob  is  used  for  centering  when  silting  up.  Also,  It  is  possi- 
ble to  use  the  end  section  of  the  hob  and  when  this  has 
become  worn,  the  hob  is  movcil  along  successively  until  all 
tlie  teeth  are  dulled,  when,  of  course,  grinding  the  faces  of 
the  teeth  to  sharpen  them  is  necessary. 

To  get  the  best  results  from  ground  hobs  it  is  necessary 
that  the  gear  cutting  machine  be  in  the  best  possible  con- 
dition; in  fact,  it  is  more  essential  than  ever  that  the  ma- 
chine be  accurately  adjusted  and  in  perfect  order.  If  end 
play  in  the  spindle  is  present,  or  if  the  arbors  are  not  true, 
the  advantages  of  the  ground  hob  will  not  be  realized  to  the 
fullest  possible  extent.  The  superiority  of  ground  hobs 
will  not  be  so  apparent  on  the  general  run  of  gear  work  as 
on  the  highest  grade  automobile  gears  and  other  construc- 
tions requiring  smooth  and  noiseless  action.  The  Union 
Twist  Drill  Co.  furnishes  the  ground  hobs  at  prices  from  25 
to  40  per  cent  higher  than  for  the  ordinary  type  of  unground 
hob,  the  operation  of  grinding  the  sides  of  the  teeth  being 
a  long  and  tedious  one.  At  the  present,  the  finest  ground 
hobs  that  can  be  furnished  are  twelve  diametral  pitch. 


BROWN   RESISTANCE   THERMOMETER 

The  Brown  Instrument  Co.,  Philadelphia,  Pa.,  has  recently 
brought  out  a  new  resistance  thermometer  for  measuring 
temperatures  from  200  degrees  below  zero  to  1800  degrees 
Fahrenheit.  This  instrument  is  capable  of  great  accuracy 
and  is  particularly  adapted  for  measuring  low  temperatures 
which  cannot  be  readily  determined  with  the  thermo-electric 
pyrometer.  It  is  particularly  suitable  for  determining  the 
temperatures  of  driers  and  ovens,  of  the  bearings  of  ma- 
chines which  may  overheat,  of  the  windings  of  motors  and 
transformers,  of  refrigerating  machines,  and  of  furnaces  used 
for  the  heat-treatment  of  steel  where  the  temperature  comes 
within  the  range  of  the  instrument. 

This  thermometer  consists  of  a  bulb  or  coil  of  wire,  the 
resistance  of  which  changes  with  a  change  of  temperature; 
and  bulbs  of  this  type  can  be  located  on  various  equipments 


Brown    Resistance    Thermometer    for    Temperatures    from  —  200 
to  4-  1800  Degrees  F. 

in  a  plant,  where  information  concerning  the  temperature  of 
such  equipments  is  desired.  A  three-wire  cable  connects 
these  bulbs  with  the  indicating  instrument  and  switchboard 
which  can  be  placed  in  any  desired  position.  To  determine 
the  temperature,  it  is  simply  necessary  to  switch  the  proper 
bulb  onto  the  indicating  instrument.  If  a  constant  tempera- 
ture is  to  be  maintained,  the  pointer  of  the  indicating  in- 
strument can   be   adjusted   to   the   required   temperature   and 
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the  deflection  of  the  pointer  on  the  upper  scale  of  tlie  in- 
strument will  show  the  increase  or  decrease  In  temperature 
from  the  required  point.  This  new  thermometer  operates 
on  either  dry  cells  or  storage  batteries,  or  it  may  be  con- 
nected with  110  or  220  direct  current  lighting  circuits. 

The  chief  advantages  of  the  resistance  thermometer  are 
its  suitability  for  use  in  determining  moderate  temperatures 
from  one  central  location,  eliminating  the  necessity  of  going 
about  from  one  point  to  another  to  read  the  temperature  as 
indicated  by  individual  tliprmomcters.  As  the  bulbs  used 
in  connection  with  the  new  ISrown  thermometer  are  made  en- 
tirely of  metal,  they  are  not  likely  to  be  broken.  The  indi- 
cations of  the  inslrunipnt  arc  guaranteed  to  bo  within  1  per 
cent  of  accurate. 


NIAGARA   DOUBLE   CRANK    PRESS 

The  accompanying  illustration  shows  a  large  double  crank 
press  built  by  the  Niagara  Machine  &  Tool  Works,  Buffalo, 
N.  Y.  This  machine  is  equipped  with  a  device  for  controlling 
the  clutch  and  the  motion  of  the  slide,  which  permits  of  en- 
gaging or  disengaging  the  friction  clutch  at  any  time  during 
the  downward  motion  of  the  slide.  The  slide  may  also  be 
automatically  stopped  at  its  highest  position  by  this  device, 
instead  of  by  the  treadle-actuated  clutch  that  causes  the 
crankshaft  to  make  a  complete  revolution.  The  clutch  is 
"non-repeating,"  as  the  controlling  lever  returns  auto- 
matically to  the  starting  point  and  is  locked  in  position 
after  the  slide  reaches  its  highest  point. 

In  order  to  engage  the  clutch,  the  operator  grasps  the 
lever  A  and  at  the  same  time  disengages  locking  lever  B. 
The  lever  A  is  then  pulled  forward  to  the  outer  end  of  the 
segment  and  thus  engages   the  clutch.     The  locking  lever  B 


Niagara   Double   Crank   Press   equipped    with   Device    for    controUing 
Motion   of   the   Slide 

controls  the  action  of  a  plunger  engaging  the  connecting-rod 
C;  i.  e.,  when  the  lever  B  is  disengaged  the  connecting-rod  C 
is  also  released,  and  the  clutch  lever  A  is  free  to  be  moved 
forward  to  engage  the  clutch.  The  return  motion  of  the 
clutch  lever  is  accomplished  by  means  of  a  cam  fastened  to 
the  outer  end  of  the  crankshaft.  This  improved  feature  can 
be  applied  to  other  presses  equipped  with  a  friction  clutch. 
The  present  machine  has  the  usual  convenient  features  of 
adjustment  that  are  found  on  all  large  Niagara  presses. 
The  driving  mechanism  is  arranged  overhead,  thus  making 
the  machine  accessible  from  all  sides. 


WALSH   POWER   PRESS   SAFEGUARD 

Among  the  various  principles  which  have  been  applied  in 
the  design  of  safeguards  to  protect  the  operators  of  power 
presses  from  injury,  one  of  the  most  successful  is  that  in 
which  the  operator  is  required  to  use  both  of  his  hands  in 
tripping  the  press.  This  principle  has  been  applied  to  vari- 
ous forms  of  safeguards,  one  of  the  most  recent  of  which  is 
that  manufactured  by  the  Walsh  Press  &  Die  Co.,  4709-4715 
W.  Kinzie  St.,  Chicago,  111.  A  Walsh  inclinable  press 
equipped  with  one  of  these  guards  is  illustrated  herewith. 
Referring  to  this  illustration,  it  will  be  seen  that  there  are 
two  push  buttons  at  the  front  of  the  die  bed,  and  in  order  to 
trip  the  press,  the  attendant  is  required  to  push  both  of  these 
buttons.     The  buttons  are  operated  as  easily  as  the  keys  of 


Power  Press  Safeguard   that  requires  the   Operator   to   use   both 
Hands   to   trip   the    Press 

a  typewriter,  and  they  are  placed  at  such  a  distance  apart 
that  it  is  impossible  for  both  buttons  to  be  pressed  with  one 
hand.  In  this  way,  it  is  impossible  for  a  careless  workman 
to  have  his  hands  on  the  die  when  the  ram  descends.  The 
latch  is  automatically  returned  after  each  stroke  of  the 
press,  so  that  it  is  impossible  for  the  operator  to  only  re- 
lease the  treadle  enough  to  have  it  just  draw  the  clutch  bolt 
sufficiently  to  engage  the  edge  of  the  latch — a  practice  which 
has  been  responsible  for  nine-tenths  of  the  accidents  where 
the  claim  has  been  made  that  the  press  "repeated."  The 
entire  mechanism  can  be  locked  back  by  means  of  a  special 
key  when  the  press  is  operated  on  ribbon  stock.  It  is  also 
possible  to  lock  one  of  the  two  finger  buttons,  thus  leaving 
one  of  the  operator's  hands  free  for  feeding  the  press. 
*     *     * 

The  effects  of  persistent  advertising  were  never  more 
forcibly  felt  than  in  the  case  of  instructing  workmen  in  the 
"safety  first"  movement.  By  the  use  of  bulletins,  lectures, 
printed  warnings  on  pay  envelopes  and  actual  exhibitions, 
the  need  of  caution  on  the  part  of  the  working-man  is  being 
emphasized.  That  it  is  having  its  effect  is  noticeable  from 
the   report  of  accident   companies   and   industrial   records. 
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NEW  MACHINERY  AND  TOOLS  NOTES 

Draw-over  Tool:  .1.  Morrison  Ciilinotir,  ItO  West  St.,  New 
York  City.  A  tool  \vliic:li  takes  tlie  place  of  the  haininer  and 
chisel  lor  drawing  over  lioles  which  liave  run  out  at  the 
KtartiiiK   point    in  drilling. 

Portable  Shear:  'i'he  Canton  Foundry  &  Machine  Co., 
Canton.  Ohio.  A  shear  which  is  motor-driven  an<l  entirely 
sell'-contained;  it  is  mounted  on  a  truck  so  that  it  can  bo 
moved  around  the  slu.p  to  r.ny  reeiuired  position. 

Gear  Guards:  Consolidated  lOxpanded  Metal  ("onii)anies, 
New  York  City.  (!ear  guards  made  of  expanded  mesh, 
which  are  known  as  the  "steelcr(>te"  mesh  guards.  Tliey  are 
made  of  cold-drawn  mesh  fabricated  from  basic  opon-licartli 
steel. 

Surface  Gage:  W.  V.  Kirk,  3;i6  W.  4th  St.,  Cincinnati, 
Ohio.  A  surfac'C  gage  of  simple  design  which  is  parti(;ularly 
adaiited  for  rapid  manipulation.  This  gage  is  suitable  for 
use  on  a  wide  range  of  work  where  accurate  dimensions  are 
required  on  interchangeable  parts. 

Hydraulic  Press:  10.  W.  Bliss  Co.,  5  Adams  St.,  Brooklyn, 
N.  Y.  A  hydraulic  pr(>ss  built  for  drawing  steel  barrels  in 
the  plant  of  the  Hydraulic  Pressed  Steel  Co.,  Cleveland, 
Ohio.  This  is  said  to  be  one  of  the  largest  equipments  of 
this  type  which  has  ever  been  built. 

Axle  Turning  Lathe:  Niles-Bement-Pond  Co.,  Ill  Broad- 
way. New  York  City.  A  lathe  designed  for  use  in  railway 
shops  for  turning  and  truing  axles.  The  machine  may  be 
used  for  turning  axles  before  the  wheels  are  pressed  in 
place  and  also  for  truing  the  journals  after  they  have  become 
worn. 

Portable  Arbor  Press:  Brickell  Mfg.  Co.,  Boston,  Mass.  A 
portable  arbor  press  designed  for  pushing  pulleys  off  shafts 
and  for  similar  operations.  As  the  pressure  is  applied  di- 
rectly to  the  member  to  be  removed — close  to  the  point 
where  it  hugs  the  shaft — an  unusually  high  efficiency  is 
secured. 

Planers:  Cincinnati  Planer  Co.,  Cincinnati,  Ohio.  A  line 
of  light  planers  built  in  24-,  26-,  28-  and  30-inch  sizes.  The 
notable  features  of  the  design  of  these  macliines  consist  of 
an  extremely  simple  belt-shifting  mechanism  and  a  bed  con- 
structed in  such  a  way  that  all  of  the  gears  are  completely 
enclosed. 

Gap  Lathe:  Summitt  Machine  Works,  Worcester,  Mass. 
A  10-20  inch  gap  bed  engine  lathe.  The  machine  is  also 
built  with  a  plain  bed.  The  carriage  is  arranged  for  the  use 
of  a  taper  attachment  which  can  be  applied  at  any  time. 
The  swing  is  7V->  inches  and  the  weight  of  the  machine  with 
a  4-foot  bed  is  550  pounds. 

Self-lubricating  Bushings:  The  Graphite  Metallizing  Corp., 
Yonkers,  N.  Y.  Bushings  made  of  a  product  known  as 
"graphalloy."  This  consists  of  graphite  impregnated  with 
molten  metal,  and  it  is  said  that  the  material  makes  ex- 
cellent bushings  for  use  on  light  duty  machines,  these  bush- 
ings being  self  lubricated. 

Slotter:  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  A  crank  slotter  in  which  the  speed-gear  change 
mechanism  is  located  in  the  head.  The  cutter  bar  carries  a 
relief  tool  apron  with  vertical  and  horizontal  clamping  faces. 
The  face  of  the  bar  is  serrated  to  relieve  the  adjusting  screw 
from  strain  when  the  tool  is  under  cut. 

Shaper  Feed  Mechanism:  John  Steptoe  Co.,  Cincinnati, 
Ohio.  An  improved  feed  meclianisni  applied  to  the  line  of 
shapers  built  by  this  company.  The  mechanism  is  so  de- 
signed that  it  may  be  employed  as  either  a  vertical  or  a 
cross  feed.  Previous  machines  built  by  this  company  have 
been  equipped  with  only  power  cross  feed. 

Universal  Woodworking  Machine:  Crescent  Machine  Co., 
56  Main  St.,  Leetonia,  Ohio.  A  machine  consisting  of  five 
units  which  comprise  a  band  saw,  a  saw  table,  a  jointer,  a 
shaper  and  a  boring  machine.  All  of  these  are  so  mounted 
that  any  f  them  can  be  used  independently,  and  the  ma- 
chines which  are  not  in  use  do  not  have  to  be  driven. 

Engraving  Machine:  Alfred  H.  Schtitte,  Cedar  and  West 
Sts.,  New  Y'ork  City.  A  precision  engraving  machine  which 
operates  on  the  pantograph  principle.  The  pantograph  has 
four  arms,  three  of  which  are  adjustable  by  means  of  scales 
furnished  with  the  machine.  By  means  of  these  adjustable 
arms,  it  is  possible  to  obtain  any  reduction  between  the 
limits  of  1  to  1  and  10  to  1. 

Fuel  Oil  Burner:  Bellevue  Furnace  Co.,  Detroit,  Mich. 
A  burner  designed  to  operate  on  a  low  pressure  of  air  which 
is  the  means  of  greatly  reducing  the  tendency  toward 
scaling.  The  oil  control  is  effected  by  means  of  a  regular 
needle  valve.  The  air  controller  consists  of  a  central  tube 
which  carries  the  oil  through  the  jet  nozzle  where  it  is  mixed 
with  the  air  and  thus  atomized. 

Milling  Machine:  Gooley  &  Edlund,  581  S.  Clinton  St., 
Syracuse,  N.  Y.  A  manufacturing  milling  machine  which  is 
styled   a   Type-B   Briggs   miller.     The   distance   between   the 


housings  1b  17  Inches;  the  working  surface  of  the  table,  54 
by  11  inches;  the  traverse,  34  inches;  and  the  maximum 
distance  from  tlu;  table  to  tluf  center  of  the  arbor,  15  inches. 
Tlu!  weight  of  the  niachhu^  is  450(1  ixHinds. 

Circular  Saw  Guard:  L.  1''.  (Jramm(!s  &.  Sons,  Allcuitown, 
Pa.  A  guard  consisting  of  a  nunilxu-  of  shir^lds  susitcuided  i 
from  a  horizontal  bar  which,  in  turn,  is  supported  by  a  rod  i 
connected  to  the  ceiling.  The  bar  from  which  tlu;  shields 
are  suspciuded  is  supi)orted  in  such  a  way  that  it  will  not 
vibrate.  As  the  work  is  advanced  to  the  saw,  the  shields  are 
raised  to  provide  the  necessary  clearance. 

Conversion  Chart  for  Money  Values:  S.  C.  ('ari)enter 
Drafting  &  Fngineering  Co.,  Hartford,  Conn.  In  the  March, 
]!)14,  number  of  Machinkkv,  the  Nos.  1,  2,  3  and  4  conver- 
sion (charts  made  by  this  company  were  des„rib<ul.  Since 
that  time  a  No.  10  chart  has  been  brought  out  which  al'fords 
an  easy  method  of  converting  the  value  of  various  foreign 
moneys  into  the  equivahmt  in  United  States  money. 

Roll  Grinding  Machine:  A.  Garrison  Foundry  Co.,  Pitts- 
burg, Pa.  This  company  has  recently  redesigned  the  ma- 
chine of  its  manufacture  used  for  grinding  chilled  rolls. 
The  special  feature  of  the  new  machine  consists  of  a 
mechanism  for  grinding  tapered  rolls.  The  capacity  is  for 
rolls  up  to  32  inches  in  diameter  with  necks  which  are  not 
more  than  9  inches  smaller  than  the  body  of  the  roll. 

Air  Compressors:  ("layton  Air  Compressor  Works,  115 
Broadway,  New  York  City.  Three  types  of  air  compressors 
which  are  particularly  adapted  for  use  in  industrial  plants 
requiring  small  amounts  of  compressed  air.  One  of  these  is 
a  portable  motor-driven  unit.  The  other  two  units  are  also 
motor-driven,  one  being  a  two-stage  compressor  and  the 
other  an  automatic  outfit  designed  to  operate  either  con- 
tinuously or  intermittently. 

Horizontal  Milling  Machine:  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.  A  duplex  horizontal  milling 
machine  which  has  a  table  20  inches  in  width.  The  table 
has  positive  geared  feed  and  reversing  fast  power  traverse. 
The  spindles  are  driven  by  solid  bronze  worm-wheels  and 
hardened  steel  worms.  The  spindle  saddles  are  counter- 
weighted  and  provided  with  hand  vertical  adjustment.  The 
minimum  distance  between  the  spindles  is  3  inches  and  the 
maximum  distance  28  inches. 

SPRING  MEETING  OP  THE  AMERICAN  SOCIETY 
OP  MECHANICAL  ENGINEERS 

The  spring  or  semi-annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  was  held  in  St.  Paul  and 
Minneapolis,  Minn.,  June  16-19.  Several  of  the  papers  pre- 
sented dealt  with  the  great  engineering  developments  of  the 
Northwest,  with  moving  pictures  showing  ore  handling  on 
the  Great  Lakes.  Opportunity  was  afforded  the  members  to 
visit  the  milling  district  of  Minneapolis,  with  its  daily  out- 
put of  84,000  barrels  of  flour,  and  to  see  the  water  power  de- 
velopments of  the  Mississippi  River.  Three  professional 
sessions  were  held  at  which  the  following  papers  were 
presented: 

"Pulverized  Coal  Burning  in  the  Cement  Industry,"  by  R. 
C.  Carpenter. 

"Pulverized   Coal   for   Steam   Making,"   by   F.   R.   Low. 

"Industrial  Service  Work  in  Engineering  Schools,"  by  J. 
W.  Roe. 

"Classification  and  Heating  Values  of  American  Coal,"  by 
William  Kent. 

"The  Railroad  Track  Scale,"  by  W.  W.  Boyd. 

"Gear  Testing  Machine,"   by  Wilfred  Lewis. 

"The  Flow  Metering  Appliance,"  by  A.  M.  Levin. 

"Power  Development  of  the  High  Dam  between  Minneapolis 
and  St.   Paul,"  by  Adolpli  F.   Meyer. 

"The  Handling  of  Coal  at  the  Head  of  the  Great  Lakes,"  by 
G.  H.  Hutchinson. 

"Minneapolis  Flour  Milling,"  by  Charles  A.  Lang. 
*     *     * 

A  Curtiss  aeroplane  driven  by  two  100-H.P.  eight  cylin- 
der motors  is  being  built  at  Hammondsport,  N.  Y.,  to 
cross  the  Atlantic.  Lieut.  John  C.  Porte  proposes  to  make 
the  trip  starting  from  St.  Johns,  Newfoundland,  and  land- 
ing at  the  Azores  to  rest  and  replenish  the  supply  of  gaso- 
line. Thence  he  will  go  to  Vigo,  Spain,  and  thence  to 
Plymouth,  England.  The  estimated  distance  from  St. 
Johns  to  the  Azores  is  1199  miles;  from  the  Azores  to 
Vigo,  963  miles;  and  from  Vigo  to  Plymouth,  523  miles, 
making  a  total  of  2685  miles.  The  estimated  speed  is  sixty 
miles  an  hour  and  the  total  elapsed  time  for  the  flight  is 
to  be  fifty-five  hours,  which  gives  an  allowance  of  ten  hours 
at  the  stopping  places  for  replenishing  fuel  and  resting. 
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BAR  STOCK  GUARD  FOR  TURRET  LATHES 

BY    8.    H.    EAKL* 

The  accompanying  illustrations  show  a  bar  stock  Knartl 
for  turret  lathes  which  has  recently  been  installed  in  the 
Gleason  Works,  Rochester,  N.  Y.  Referring  to  these  illus- 
trations it  will  be  seen  that  the  portion  of  the  bar  extending 
out  from  the  spindle  of  the  machine  is  completely  enclosed 
so  that  it  is  impossible  for  the  operator  or  those  working  in 
tlie  vicinity  of  the  machine  to  be  injured. 

The  pipe  which  surrounds  the  stock  is  about  one  inch  larger 
in  diameter  than  the  hole  through  the  spindle  of  the  ma- 
chine. This  pipe  is  mounted  on  brackets  which  are  per- 
manently fitted  to  the  stock  support  standards  at  a  sufficient 
distance    below     the    stock    support    crotches    to    allow    the 


ith    the    Pipe    Open 


crotches  to  be  adjusted  for  various  sizes  of  stock  without  ad- 
justing the  pipe.  It  will  thus  be  evident  that  the  stock  is 
supported  by  the  standard  crotches  provided  with  the  ma- 
chine and  not  by  the  pipe,  which  is  merely  employed  to  cover 
the  stock  to  provide  for  the  safety  of  employes.  The  pipe  is 
split  and  the  two  halves  hinged  together,  so  that  the  guard 
may  be  easily  opened  to  provide  access  in  handling  short 
bars.  Fig.  1  shows  the  guard  with  the  pipe  open  and  in  Fig. 
2   the   guard   is   shown    closed    ready    for    operation.      Fig.    3 


Fig.    3.     Metliod    of    supporting    Guard    on    Brackets    independently 
ot    Stock   Crotch 

shows  one  of  tlie  supporting  brackets  in  detail,  together  with 
the  way  in  which  the  stock  support  crotch  may  be  adjusted 
independently  of  the  guard. 

*     *     * 

AN  UNUSUAL  KEYSEATING  OPERATION 

A  No.  3A  keyseating  machine  of  25-inch  stroke,  built  by 
Mitts  &  Merrill,  843  Water  St.,  Saginaw,  Mich.,  is  shown  in 
the   accompanying    illustration,    working   on    a    decidedly    un- 


rig.   2.     Guard    shown    in   Tig.    I   with    the    Pipe    closed 


Unusual  Keyseating  Operation  on  a  Mitts  &  Merrill  No.  3A  Keyseater 

usual  job.  The  work  is  a  cylinder  for  an  edging  grinder 
whicli  is  used  for  grinding  up  refuse  in  saw  mills.  The 
capacity  of  this  machine  is  20  cords  of  wood  per  hour.  The 
bore  in  the  cylinder  is  7  inches  in  diameter  by  28  inches 
long,  w-ith  a  hub  on  each  end  which  is  12  inches  long.  It  is 
required  to  cut  two  keyways  for  tapered  keys  in  this  bore, 
the  keyways  being  located  90  degrees  apart;  and  they  are 
IVi!  inch  wide  by  1 1/16  inch  deep  at  the  deep  end.  The  deep 
end  of  one  keyseat  is  at  one  end  of  tlie  bore  and  the  deep 
end  of  the  other  keyseat  is  located  at  the  opposite  end  of  the 
bore.     This  keyseating  operation   was  performed   without  re- 
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qulriiiK  the  cylinder  to  be  rovorsod.  As  the  coinblnod  length 
of  the  koyscuts  is  louKor  tlian  tlie  strolte  of  the  niaclilno,  the 
cutter  and  feed  wedge  liad  to  be  shifted.  The  keyways  were 
cut  in  one  hub  at  a  time.  Despite  the  conditions  under 
whieli  it  was  necessary  to  do  the  work  it  was  found  that  tlio 
keyways  were  as  accurately  aligned  as  thougli  they  had  been 
machined  by  a  contiinious  rtit. 

*     ♦     * 

GUARDS  FOR  GEARS  AND  DRIVING  BELTS 

In  view  of  the  stringent  legislation  enacted  by  various 
states  in  regard  to  the  guarding  of  gears  and  belts  in  manu- 
facturing shops,  this  subject  has  become  of  general  interest. 


1 


Fig.   1.     Efficient  Type  of  Guard  for  Gears  or  Driving  Belts 

An  efficient  belt  guard  is  used  in  the  shop  of  the  Hays 
Mfg.  Co.,  Erie.  Pa.  The  illustration  Fig.  1  gives  a  general 
idea  of  the  way  this  guard  is  installed  to  protect  a  driving 
belt.  The  guard  is  composed  of  piping  with  the  wire  screen- 
ing wrapped  around.  The  most  interesting  feature,  however, 
is  the  method  by  which  the  guard  may  be  removed  for 
shifting  the  belt,  oiling  or  repairs.  This  is  shown  in  the 
line  illustration  Fig.  2.  The  three  uprights,  composed  of 
pipes,   are   not   made  fast  to   the   floor,   but  are  slipped   over 


short  lengths  of  flanged  pipes  that  are  screwed  into  the  lloor 
in  the  correct  locatlon.s.  One  of  the  flanged  pipes  is  about  six 
Inches  in  height.  The  others  are  short  sections  of  approxi- 
mately throe  inches,  as  shown  at  tlie  right  of  the  illustration 
I'Mg.  2.  To  remove  the  guard  for  oiling,  it  Is  simply  necessary, 
therefore,  to  lift  it  three  inches  to  clear  the  short  lengths  of 
flanged  pipe,  and  swing  it  around  on  the  pivot  of  the  longer 
section  at  the  outer  corner.  If  necessary  the  guard  may  be 
raised  entirely  from  connection  with  the  flanged  part.  Guards 
of  this  type  are  cheap  and  strong,  yet  at  the  same  time  they 
are  effective.  c.   h.  L. 

*     *     * 

MOUNTING   DRAWING   DIE   RINGS   IN 
CAST-IRON    SHOES 

In  the  March  number  of  American  Vanadium  Facts,  the 
mounting  of  a  die  ring  in  a  cast-iron  shoe,  a  practice  of  the 
Acklin  Stamping  Co.,  Toledo,  Ohio,  was  Illustrated  and  de- 
scribed. The  ring,  which  was  made  from  a  special  brand  of 
"Ceswic"  vanadium  tool  steel,  was  turned  to  the  form  shown 
in  the  accompanying  illustration  and  tapered  I1/2  degree  on 
the  sides.  This  die  ring  was  used  for  blanking  a  cup  from 
i/i-inch  sheet  steel,  and  produced  10,000  of  these  cups  without 
any  indication  of  wear.     To  draw  up  a  cup  of  the  following 


VANADIUM  TOOL  STEEL 

/  n    t   1    /       , MACHINE  STEEL 


Fig-.    2.     Showing   Kemovable    Feature    of    Guard 


Mounting   Light   Die  Rings   in   a   Cast-iron  Shoe 

dimensions — SV^  inches  in  diameter  by  li/4  inch  deep — from 
1/4-inch  stock  requires  that  the  die  be  rigidly  supported. 

Referring  to  the  illustration  it  will  be  seen  that  the 
vanadium  tool  steel  die  ring  A  is  held  in  a  cast-iron  shoe  B 
by  heavy  steel  plates  C.  In  some  cases  these  plates  take  the 
form  of  a  continuous  ring  instead  of  individual  plates.  The 
three  holes  D,  only  one  of  which  is  shown,  are  utilized  in 
operating  dogs  that  remove  the  cup  from  the  punch.  The  ma- 
chine steel  plates  C  also  act  as  a  gage  for  locating  the  blank 
when  drawing.  The  taper  on  the  edge  of  the  die,  which  is 
shown  greatly  exaggerated  in  the  illustration,  is  not  over  1% 
degree,  and  it  has  two  advantages:  First,  it  enables  a  close 
contact  between  the  supporting  cast-iron  shoe  and  the  light 
steel  die  ring  to  be  secured.  The  outside  of  the  die  ring  is 
ground  so  that  it  will  be  perfectly  true  with  the  hole,  and 
to  such  dimensions  tliat  when  it  is  dropped  into  place  in  the 
die  shoe  it  will  stand  up  about  1/64  inch  above  the  top  sur- 
face, resting  only  on  the  tapered  sides.  Pressure  is  then  ap- 
plied to  force  it  down  to  the  bottom,  seating  it  in  the  die 
shoe;  this  puts  a  strain  on  the  cast  iron  and  insures  the  de- 
sired contact  between  the  shoe  and  ring. 

Another  reason  for  the  taper  is  that  after  the  die  ring  has 
been  in  use  for  some  time  and  it  is  necessary  to  redress  it,  it 
is  much  easier  to  chuck  the  ring  up  for  machining  than  it 
would  be  to  chuck  up  both  the  ring  and  shoe  together,  and 
the  slight  taper  on  the  sides  allows  the  ring  to  be  easily 
driven  out,  whereas  if  the  hole  were  straight  and  the  die  ring 
wedged    in    with    the    same    pressure,    considerable    difficulty 
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would  be  experienced  in  removing  it.  For  drawing  heavy 
sheet  metal  '/i  inch  thick,  very  little,  if  any,  float  of  the  die 
is  necessary,  so  this  forms  a  very  satisfactory  means  of  hold- 
ing the  die  ring.  It  also  increases  Its  life  considerably,  as 
the  cast-iron  shoe  takes  all  the  strain. 

The  heat-treatment  given  to  drawing  dies  made  from 
"Ceswic"  special  vanadium  tool  steel  is  as  follows:  The 
steel,  which  generally  comes  in  flat  disks  6Vi  inches  in 
diameter  by  V/i  inch  thick,  is  annealed  before  it  leaves  the 
mill.  After  being  machined  the  dies  are  heated  to  a  tempera- 
ture of  about  1450  to  1500  degrees  F.  in  a  muffle  furnace  and 
are  then  quenched  in  cold  water,  a  current  of  water  being 
forced  down  to  the  center  hole.  The  object  in  thus  directing 
the  water  is  to  harden  the  surface  of  the  hole,  leaving  the 
balance  of  the  die  ring  comparatively  soft  and  as  tough  as 
possible.  The  die  blanks  are  then  drawn  to  a  light  straw 
color,  just  enough  to  remove  the  hardening  strain.  The  life 
of  a  die  made  from  this  brand  of  steel  was  found  to  be  over 
twice  as  long  as  that  of  one  made  from  any  other  steel  that 
the  Acklin  Stamping  Co.  tested  for  this  job. 
*     *     * 

A   NEW  ARC  WELDING   MACHINE 

A  wide  field  has  been  opened  up  to  electric  arc  welding 
within  the  last  few  years.  For  boiler  repairs  in  particular, 
this  form  of  welding  has  been  extensively  adopted.  There  are 
three  different  systems  of  arc  welding,  the  oldest  of  which  is 
the  Bernardos.  In  this  system  a  carbon  electrode  is  con- 
nected to  one  pole  of  a  source  of  supply,  the  article  to  be 
welded  being  connected  to  the  other.  In  this  manner  an  arc 
can  be  formed  between  the  carbon  and  the  work  which  corre- 
sponds to  the  flame  in  autogenous  welding.  The  workman 
manipulates  the  carbon  rod  similarly  to  an  autogenous  weld- 
ing burner;  he  has  the  advantage  of  only  having  to  use  one 
hand,  however.  As  soon  as  he  touches  the  work  with  the 
carbon  electrode,  current  passes;    w-hen  he  removes  the  elec- 
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Fig.    1.     Wiring  Diagram  of  Kramer  Electric  Welding  Machine 

trode  a  few  millimeters  a  welding  arc  is  formed  which  causes 
the  surface  of  the  work  to  melt  on  account  of  its  heat.  If 
fresh  metal  has  to  be  added,  a  bar  of  metal  is  held  in  the 
arc,  where  it  reaches  a  molten  condition  and  drops  onto  the 
part  to  be  welded.  In  place  of  the  Bernardos  process  that 
of  Slavianoff  is  frequently  employed.  In  this  latter  process, 
in  place  of  the  carbon  electrode,  a  metal  rod  similar  in  com- 
position to  the  article  to  be  welded  is  employed.  This  rod 
melts  gradually. 

The  third  welding  process  is  Zerener's.  By  this  method, 
two  carbon  electrodes  are  fixed  in  a  suspended  armature 
at  an  angle  to  each  other.  The  arc  formed  between  them 
is  blown  against  the  article  to  be  welded  by  an  electro-magnet. 
Both  carbon  rods  are  connected  through  the  armature  and 
brought  over  the  work  together,  thus  forming  a  substitute  for 
an  electric  welding  burner.  Direct  current  is  used  in  all 
three  processes.  The  arc  requires  pressures  from  45  to  65 
volts.  The  special  properties  of  the  arc  welding  process  make 
it  necessary  to  employ  special  dynamos  for  generating  the 
welding  current.  It  is  impossible  to  avoid  the  constant 
lengthening  of  the  arc,  and  therefore  the  alteration  of  its 
resistance  while  welding.  When  the  electrodes  touch,  for  ex- 
ample, a  short  circuit  is  set  up,  and  on  moving  them  back- 


ward and  forward  the  length  of  the  arc  can  be  varied  within 
wide  limits.  In  consequence  of  the  considerable  changes  of 
resistance  thus  brought  about  the  current  can  only  be  taken 
from  a  direct-current  network  or  shunt  generator  after 
special  series  resistances  have  been  connected  in  circuit, 
which  occasions  a  great  loss  of  energy. 

The  Allgemeine  Elektricitiits-Gesellschaft,  Berlin,  Germany, 
developed  methods  some  time  ago  for  utilizing  the  welding 
energy  without  losses.  Further  progress  has  now  been  made 
in  this  direction  by  the  use  of  a  welding  dynamo  connected 
in  accordance  with  the  Kramer  patent.  This  machine  gener- 
ates energy  at  the  required  voltage  directly,  and  always  sup- 
plies current  of  the  same  strength,  notwithstanding  consider- 
able resistance  fluctuations  in  the  welding  circuit.  At  the 
same  time  a  perfectly  steady  are  is  obtained.  The  heat  flow- 
ing to  the  article  welded  is  therefore  quite  constant,  a  matter 
of  cardinal  importance  for  satisfactory  welding.  The  peculiar 
property   of   the    new    Kriimer   welding   dynamo   of   giving   a 


nery 

i.-,o 

en 

Q. 
5 

"l  100 

3     50 
a 

z 
a 

^      0 

I 

1         ■ 

1 
1 
1 

"^„ 

WELDING 

1 
1 

MNG 

'- 

) 

0.25 

0.5                    0.75 
WELDING  RESISTANCE,  OHMS 

1.0 

Vachi 

Fig.    2.     Diagram  of  Current  in  Eelation  to  Resistance 

constant  current  with  a  variable  resistance  is  obtained  by 
means  of  a  three-fold  field  excitation,  as  may  be  seen  from 
the  diagram  of  connections  in  Fig.  1,  reproduced  from  The 
Mechanical  Engineer.  One  field  winding  is  a  differentially 
connected  series  winding,  the  second  is  a  shunt,  and  the 
third  a  separately  excited  winding  which  receives  current 
from  a  special  network  with  a  constant  voltage.  Any  given 
welding  current  most  suitable  for  the  work  can  be  obtained 
by  adjusting  the  regulator  for  the  separate  excitation.  The 
voltage  of  the  machine  may  be  altered  by  the  regulator  for 
the  shunt  excitation.  Thus  a  finely  graduated  adjustment  of 
the  current  and  voltage  may  be  obtained  by  suitably  arrang- 
ing the  two  regulating  resistances,  so  that  the  machine  can 
be  adapted  within  wide  limits  to  the  requirements  for  the 
welding  work  in  hand.  Fig.  2  illustrates  the  value  of  the 
current  for  a  Kramer  machine  adjusted  for  a  welding  cur- 
rent of  150  amperes.  It  clearly  shows  that  the  welding  cur- 
rent remains  constant  even  when  the  arc  resistance  varies 
from  zero  (i.  e.,  short  circuit)  to  0.5  ohm.  Only  after  attain- 
ing a  still   higher  resistance   does   the  current  begin   to   fall 

gradually. 

*     *     * 

PERSONALS 

Augustus  Teuchter,  of  the  Cincinnati  Bickford  Tool  Co., 
Cincinnati,  Ohio,  sailed  June  16  for  a  European  trip. 

James  O.  Smith,  formerly  domestic  sales  manager  of  the 
American  Emery  Wheel  Works,  Providence,  R.  I.,  has  been 
elected  vice-president. 

Erik  Oberg,  associate  editor  of  M.\ciiinery,  sailed  with  his 
wife  and  son.  May  13,  for  a  two  months'  trip  to  England, 
France,  Germany,  Denmark,  Sweden  and  Belgium. 

Henry  Dreses  of  the  Dreses  Machine  Tool  Co.,  Cincinnati, 
Ohio,  builder  of  drilling  machines,  sailed  June  16  on  the 
Kronprinzessin  Cecilie  for  a  three  months'  business  trip  in 
Europe. 

H.  P.  Fairfield,  instructor  in  shop  engineering  with  the 
Worcester  Polytechnic  Institute,  Worcester,  Mass.,  has  been 
promoted  to  an  assistant  professorship  of  machine  con- 
struction. 

R.  S.  Alter,  secretary  of  the  American  Tool  Works  Co.,  Cin- 
cinnati, Ohio,  left  on  Saturday,  June  13,  for  a  combined  busi- 
ness and  pleasure  trip  through  Great  Britain  and  the 
Continent. 
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Six  Grooves  At  Once 

Two   of  the  forged  steel  cores   are 
mounted  on  each  arbor. 
Three   special    heavy    index   centers 
are  used. 

The  grooves  are  milled  1.17"  v^ide  and 
5/16"  deep.  Each  set  of  cutters  is 
formed  to  mill  tw^o  grooves  and  top 
of  intervening  rib. 
The  result  is  equivalent  to  one  fin- 
ished core  at  each  traverse  of  table. 

Heavy  Gang  Milling 

This  casting  is  a  vertical  spindle  mill- 
ing machine  saddle  made  of  hard,  fine- 
grained cast  iron.  Width  of  milled 
surface,  17".  Depth  of  cut,  3/16". 
End  thrust  on  arbor  is  equalized  by 
using  three  cutters  with  right  angle 
teeth  and  three  with  left  angle  teeth. 
The  milled  castings   are   duplicates. 


BROWN  &  mm 

PROVIDENCE 


MACHINERY 


Unusual  stiffness 
in  our  table,  sad- 
dle and  knee  pre- 
vents springing 
under  heavy 
lo 


)one  on  a  Heavy  Service  Mac 


A  1000  Pound  Job 

The  casting  is  25"  high  from  the 
table,  and  extends  35"  out  from  the 
cutter.  A  26"  inserted  tooth  face 
milling  cutter  is  used.  In  addition 
to  indicating  rigidity  of  design,  this 
job  shows  how  the  milling  machine 
will  economically  handle  a  class  of 
work  often  done  on  a  planer. 

A  Machine  for  Such  Work 

All  three  jobs  were  done  on  the  No. 
5-B  Heavy  Plain  Milling  Machine. 
Surely  milling  machines  which  have 
consistently  produced  accurate  re- 
sults on  jobs  like  these  have  proved 
themselves  Heavji  Service  machines. 
This  is  only  one  of  our  extensive 
line,  all  designed  for  rapid  and  ac- 
curate production.  May  we  send 
interesting  literature? 
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lOlinor   10.    M(>t/.Ki'r  ropoiilly  roslRiiod   the  position  of  works 
iimiiaKcr  wllli    llic   lOstcrlliic  Co.,   liidlanapolls,    Iiul,,   and   has 
•boon   appointed   works    manager   by    tlio   Gooniotrh;   Tool    Co., 
Now  Ilavcn,  .('onn. 

.  M.  J.  O'Noill,  Ronoral  manager  of  tho  Industrial  Press, 
sailod  with  bis  laniily,  June  25,  for  a  two  month.s'  trip  in 
Europe,  visitiiip:  lOiiRland,  Holland,  Belgium,  Germany, 
Switzerland  and  Franco. 

Dr.  Robert  Crinishaw  of  Dresden,  Germany,  a  well-known 
contributor  to  toclinioal  journals  and  a  former  resident  of 
the  United  States,  was  married  to  Miss  Marta  Scharfstcin  at 
tlie  liomc  of  tlie  brido,  Schlcswig-IIolstein,  May  15. 

R.  Poliakol'f,  assistant  professor  and  loeturer  in  mechanical 
technology  in  the  Imperial  Technical  Institute  of  Moscow, 
Russia,  is  visiting  manufacturing  plants  in  the  United  States 
to  study  their  methods  of  manufacturing,  management,  etc. 
Prof.  Poliakoff  expects  to  be  in  the  United  States  about  ten 
weeks. 

J.  L.  Bender,  recently  sales  manager  of  the  Grant-Lees 
Gear  Co.,  Cleveland,  Ohio,  has  taken  charge  of  the  sales  de- 
partment of  the  Yustor  Axle  Co.  of  Cleveland.  Mr.  Bender 
has  been  in  the  automobile  field  for  years  and  has  the  benefit 
of  long  training  in  the  organizations  of  two  companies  in  the 
automobile  axle  field,  the  American  Ball  Bearing  Co.  and  the 
Timken   Roller  Bearing  Co. 

William  A.  Bole  has  been  elected  by  the  directors  of  the 
Westinghouse    Machine    Co.    vice-president   in    charge   of   pro- 
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duction  and  erection  for  tho  plants  at  East  Pittsburg  and 
Trafford.  Mr.  Bole  has  been  in  tho  continuous  employ  of 
the  company  since  August,  1882,  having  successively  lilled 
the  positions  as  general  shop  foreiiuin,  superintendent,  man- 
ager of  works  and  consulting  engineer,  lie  has  therefore 
tak(ni  i)art  in  the  growth  and  develoi)mont  of  the  company 
since  tho  time  when  it  employed  loss  than  one  hundred  men 
until  tho  present,  when  the  total  forces  run  up  Into  the 
thousands. 

Richard  Ward  Baker,  for  fifty  years  an  employe  of  the 
Walson-Stillman  Co.  of  Aldeno,  N.  J.,  and  New  York  City, 
was  presented  with  a  substantial  chock  and  a  month's  vaca- 
tion in  recognition  of  his  long  term  of  service.  Mr.  Baker 
began  his  apprenticeship  in  a  small  factory  in  Grand  St. 
June  2,  1864,  and  has  been  continuously  identified  with  the 
Watson-Stillman  Co.  and  its  predecessor  ever  since.  The 
board  of  directors  of  the  company  passed  a  special  resolution 
expressing  its  high  esteem  of  Mr.  Baker's  long  and  loyal 
service,  which  was  presented  to  him  in  the  presence  of  the 
employes,  officers  and  directors  at  its  Aldene  plant. 

OBITUARY 

Paul  L.  Heroult,  who  developed  the  electric  furnace  process 
of  manufacturing  aluminum  in  1887-8,  simultaneously  with 
C.  M.  Hall  in  America,  converting  it  from  a  laboratory 
curiosity  into  a  common  household  article,  died  in  Paris 
May  9,  aged  fifty-one  years. 


COMING  EVENTS 

July  15-22. — Second  International  Congress  of 
Consulting  Engineers,  to  be  held  in  Berne,  Switzer- 
land. 

September  6-11, — Foundry  and  machine  exhi- 
bition, showing  machinery,  tools,  equipment  and 
supplies  for  the  foundr.v  and  machine  shop,  Chicago, 
111.  C.  E.  Uoyt.  secretary,  Foundry  &  Machine 
Exhibition   Co.,    1949  W.    Madison   St..   Chicago.    111. 

September  15-18. — Twenty-second  annual  conven- 
tion of  the  Traveling  Engineers'  Association  at  the 
Hotel  Sherman,  Chicago,  111.  W.  O.  Thompson, 
secretary,  c/o  New  York  Central  Car  Shops,  East 
Buffalo,    N.   Y. 

September  17-22. — Autumn  meeting  of  the  Iron 
and  Steel  Institute'  in  Paris,  France.  Offices  of 
Bccretary,   28  Victoria  St.,   London,   S.   W.,   England. 

September  20-25  (1915). — International  Engineer- 
ing Congress,  San  Francisco.  Cal.  In  connection 
with  the  Panama-Pacific  International  Exposition. 
W..  F.  Durand,  chairman,  Foxcroft  Bldg.,  San 
Francisco,   Cal. 

SOCIETIES,  SCHOOLS  AND 
COLLEGES 

University  of  the  State  of  New  York,  .\lbany, 
N.  Y.  Bulletin  569  containing  list  of  helpful  pub- 
lications concerning  vocatioual  instruction,  pre- 
pared by  Lewis  A.  Wilson,  specialist  in  industrial 
schools.  41  pages,  6  by  9  inches.  Published  by 
the  University  of  the  State  of  New  York,  Albany, 
N.    Y. 

Williamson  Free  School  of  Mechanical  Trades, 
Williamson  School  P.  0.,  Delaware  County,  Pa. 
Bulletin  15  containing  record  of  graduates.  This 
bulletin  gives  a  summary  of  replies  sent  in  answer 
to  a  letter  of  inquiry  addressed  to  863  former 
students.  The  annual  income  of  664  graduates  is  a 
little  over  ?1, 000,000,  or  an  average  of  $1512  yearly 


NEW  BOOKS  AND  PAMPHLETS 

Mine  Signboards.  By  Edwin  Higgins  and  Edward 
StiMille.  1.3  pages,  6  by  9  inches.  Illustrated. 
Published  by  the  Department  of  the  Interior, 
Bureau  of  .Mines,  Washington,  D.  C,  as  Tech- 
nical  Paper  (>7. 

Abstracts  of  Current  Decisions  on  Mines  and 
Mining.  By  J.  W.  Thompson.  140  pages,  6  by 
9  inches.  Published  by  the  Bureau  of  Mines, 
Department  of  the  Interior,  Washington,  D.  C, 
as  Bulletin  79,  Law  Serial  2. 

Problems  of  the  Petroleum  Industry.  By  Irving  C. 
Allen.  20  r>ages,  6  by  9  inches.  Published  by 
the  Department  of  the  Interior,  Bureau  of 
Mines,  Washington,  D.  C,  as  Technical  Paper 
72,    Petroleum    Technology    17. 

Safety  and  Efficiency  in  Mine  Tunneling.  By 
David  W.  Brunton  and  John  A.  Davis.  271 
pages,  6  by  9  inches.  Illustrated.  Published 
by  the  Bureau  of  Mines,  Department  of  the 
Interior.    Washington.    D.    C,    as    Bulletin    57. 

Physical  and  Chemical  Properties  of  the  Petroleums 
of  California.  By  Irving  C.  Allen,  Walter  A. 
Jacobs.  A.  S.  Crossfleld  and  R.  R.  Matthews. 
38  pages,  0  by  9  inches.  Published  by  the 
Department  of  the  Interior,  Bureau  of  Mines, 
Wasliington,  D.  C,  as  Technical  Paper  74, 
Petroleum    Technology    18. 

Hydraulics.  By  Ernest  H.  Sprague,  184  pages,  4% 
by  714  Inches.  89  illustrations.  Pulilished  by 
Scott.  Greenwood  &  Son,  London,  England,  and 
sold  in  the  United  States  by  D.  Van  Nostrand 
Co.,  25  Park  Place,  New  York  City.  Price 
$1.25  instead  of  $1,  as  quoted  in  the  review 
notice  which   appeared    in    the   May  number. 

Tests  of  Bond  between  Concrete  and  Steel.  By 
Duff  A.  Abrams.  2::S  pnges.  6  by  9  inclics.  86 
illustrations.       Published     by     the     Engineering 


Experiment  Station,'  University  of  Illinois, 
Urbana.  III.,  as  Bulletin  71. 
This  bulletin  furnishes  one  of  the  most  ex- 
haustive studies  of  the  amount  and  distribution  of 
the  bond  stress  between  concrete  and  steel  that 
has  been  published.  It  records  the  results  of  tests 
of  about  1.500  pull-out  specimens  and  110  large  rein- 
forced concrete  beams.  The  tests  covered  a  wide 
range  of  ages,  mixes,  size  of  bar,  length  of  em- 
bedment, condition  of  storage,  method  of  supplying 
the  load,  etc.  Both  plain  and  deformed  steel  bars 
were  used. 

Official     Report     of     the     National     Machine     Tool 
Builders'     Association.        101     pages,     6     by     9 
inches.      Illustrated.      Published  by   the  National 
Machine     Tool     Builders'     Association.     Charles 
E.    Hildreth,    general   manager,    Whitcomb-Blais- 
dell    Machine    Tool    Co.,    Worcester,    Mass. 
This   report  contains   the  proceedings  of  the  semi- 
annual   convention    of    the    National    Machine    Tool 
Builders'    Association,    held    at    the    Hotel    Bancroft, 
Worcester.     Mass..     April    23-24.       The    papers    pre- 
sented   were:      "What    Features    of    Electric    Motors 
can      be      Standardized      for      Machine      Tools,"      by 
Charles    Fair    of    the    General    Electric    Co.,    Schen- 
ectady,   N.  'Y. ;    "How   May   We   and    Our   Men    Barn 
More     Money,"     by     J.     C.     Spence.     superintendent, 
Norton      Grinding      Co.,      Worcester,      Mass.;      and 
"Safety  as  applied  to  Grinding  Wheels,"   by   R.   G. 
Williams,     safety     engineer     of     the     Norton     Co., 
Worcester.    Mass. 

Modern  Methods  of  Waterproofing.  By  Myron  H. 
Lewis.  40  pages,  6  by  9  inches.  Illustrated. 
Published  by  Norman  W.  Henley  &  Son,  New 
York  City.  Price,  50  cents. 
The  efficiency  and  durability  of  ordinary  con- 
crete work  are  detrimentally  affected  in  many 
instances  by  the  fact  that  it  is  not  waterproof. 
Permeable  concrete  is  likely  to  be  seriously  dam- 
aged in  winter  by  freezing  and  in  many  instances 
it  is  absolutely  necessary  that  the  seepage  of  water 
be  prevented,  especially  in  cellars  and  other  places 
where  goods  are  stored.  The  pamphlet  which 
forms  a  chaittcr  of  the  author's  new  book,  "Popu- 
lar Handbook  for  Cement  and  Concrete  Users," 
treats  of  the  necessity  for  waterproofing:  method  of 
conducting  the  work;  methods  of  waterproofing, 
which  are  designated  as  three,  these  being  the 
membrane,  integral  and  surface  coating  mi'thod. 
The  composition  of  some  of  the  waterproofing  com- 
pounds iu  use  is  given  and  an  outline  of  the  methods 
available  for  various  structures.  The  approximate 
cost  of  waterproofing  is  included,  a  feature  that 
will  be  generally  appreciated  by  builders. 
Fan  Engineers'  Handbook.  Edited  by  Willis  H. 
Carrier,  chief  engineer.  581  pages.  4^4  by  G% 
inches.  Illustrated.  Bound  in  leather  with 
rounded  corners  and  gilt  edges.  Published  by 
Buffalo  Forge  Co.,  Buffalo,  N.  Y.  Price  $3. 
This  work,  containing  tables,  charts  and  data  on 
the  application  of  centrifugal  fans  and  fan  sys- 
tem apparatus,  including  engines  and  motors,  air 
washers,  hot  blast  heaters  and  systems  of  air  dis- 
tribution, is  essentially  a  handbook  for  the  heating 
and  ventilating  engineer.  It  is  divided  into  five 
parts,  the  contents  of  which  are  as  follows:  Part 
1.  Properties  of  Air:  Part  2,  Applications — Hentng, 
Ventilation.  Air  Washing,  Cooling.  Humidifying. 
Drying.  Mechanical  Draft,  Exhaust  Systems  and 
Miscellaneous  Applications:  Part  3.  Air  Ducts;  Part 
4,  Apparatus,  Fans,  Fan  Testing,  Fan  Capacities, 
Fan  Dimensions,  Heaters.  Air-conditioning  Ajipar- 
atus.  Steam  Engines,  Practical  Applications  and 
the  Selection  of  Apparatus  for  Heating  and  Ventil- 
ating; Part  5,  Specifications,  Miscellaneous  En- 
gineering Data.  This  valuable  compilation  of  data 
edited  b.v  Mr.  Carrier  should  be  welcomed  by  en- 
gineers generally  concerned  with  any  of  the  prob- 
lems incident  to  the  mo\'emont  of  air. 
Standard  Gear  Odontographs.  By  Warren  E.  Thomp- 
son.    37   pages,    8l^   by   11   inches.     Illustrated. 


Pul)lished    by   Warren    E.    Thompson,    42    Sayles 

St..  Southbridge,  Mass.  Price  $2. 
The  book  is  issued  in  a  small  edition,  the  Ulus- 
tratitins  and  tables  being  blueprinted  and  the  text 
"multigraphed."  It  describes  the  method  of  lay- 
ing out  141/2-degree  and  20-degree  pressure  angle 
gears,  giving  odontograph  tallies  for  both  which 
agree  closely  with  the  tables  used  by  the  principal 
manufacturers  of  so-called  "involute"  gear  cutters. 
Contrary  to  the  general  impression,  commercial 
form  cutters  do  not  produce  true  involute  teeth; 
the  curves  are  modified  to  eliminate  the  inter- 
ferences that  are  developed  in  a  set  of  Interchange- 
able gears  ranging  from  a  12-tooth  pinion  to  the 
rack.  The  diagrams  show  exactly  how  to  lay  out 
the  empirical  curves,  giving  all  the  required  data. 
A  feature  of  the  book  that  will  be  of  great  interest 
to  all  toolmakers  is  the  description  of  making  the 
forming  tool.  Probably  the  making  of  tools  for 
forming  gear  cutters  is  the  most  highly  developed 
toolmaking  practice.  The  block  templet  system 
is  described  which  enables  the  toolmaker  to  pro- 
duce forming  tools  of  any  required  circular  or 
diametral  jiitch  for  a  given  number  of  teeth  from 
one  pattern. 

NEW  CATALOGUES  AND 
CIRCULARS 

Kales-Haskel  Co.,  Detroit,  Mich.  Folder  giving 
dimensions  of  card-holders  and   pipe  and  wire  clips. 

Link-Belt  Co.,  Chicago,  III.  Book  195,  40  pages, 
6  by  9  inches,  treating  of  Link-Belt  newspaper 
conveyors. 

W.  W,  &  C.  F.  Tucker,  Hartford,  Conn.  Cir- 
culars of  self-closing  oil  hole  covers,  styles  D,  E. 
F  and   G. 

M.  H.  Fischer  &  Sons  Co.,  Inc.  41  Park  Row, 
New  York  City.  Circular  of  Fischer's  automatic 
press   guard. 

C.  G.  Garrigus  Machine  Co.,  Bristol,  Conn.  Cir- 
cular of  12-incti  rotary  precision  surface  grind. 'r 
with   magnetic   chuck. 

Buckeye  Engine  Co..  Salem,  Ohio.  BuUetin  111-B 
descriptive  of  the  "Buckeye-mobile"  engine  for 
which  a  very  low  fuel  consumption  is  claimed. 

Chambersburg  Engineering  Co.,  Chamhersburg. 
Pa.  Calendar  for  June,  1914,  to  June.  1915,  illus- 
trating a   Chambersbur?   10-ton   steam  drop-hammer. 

Sterling  Grinding  Wheel  Co.,  Tiffin,  Ohio.  Circu- 
lars and  price  lists  of  "Seneca"  hacksaw  blades 
and  "Sterling"  and  "Advanced  Safety"  grinding 
wheels. 

Manufacturing  Equipment  &  Engineering  Co., 
Boston,  Mass.  Leaflets  of  sanitary  bubbling  foun- 
tain, sanitary  washbowls  and  metal  and  fire-proof 
equipment    for   shop    and    office    use. 

Volcano  Torch  &  Mfg.  Co.,  Erie.  Pa.  Circular 
supplementing  catalogue  17,  describing  "Volcano" 
torch  No.  3-C.  This  torch  generates  its  own 
pressure   and   no   air  pump   is   required. 

Walworth  Mfg.  Co.,  maker  of  brass  and  iron 
valves  and  fittings,  Boston,  Mass.,  is  issuing  a 
monthly  publication  entitled  "The  Walworth  Log" 
devoted    to   the    interests   of    the    company. 

H.  G.  Smith  &  Co..  Plantsville.  Conn.  LeaPet 
illustrating  the  "Gittatit"  off-set  combination  slip 
.ioint  plier.  illustrating  its  use  as  a  cotter-pin 
extractor,    wire    cutter    and    off-set    handle    wrench. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis. 
Bulletin  3018  on  the  applications  of  electric  hoists, 
showing  one-  and  two-ton  hoist  installations  handl- 
ing paper,  bar  iron,  pipe,  plates,  boxes,  machinery, 
etc. 

Bury  Compressor  Co.,  Erie.  Pa.  Catalogue  44, 
40  pages,  6  b.v  9  inclies.  on  air  and  gas  com- 
pressors and  vacuum  pumps.  A  number  of  In- 
stallations of  Bury  air  compressors  in  various  plants 
are   shown. 

W.  L.  Brubaker  &  Bros.,  50  Church  St..  New 
York    City.      Illustration    and    list   of    hexagon    bolt 
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COLD  CHIPS 

4SO    FEET    CUTTING    SPEED 


Feed,  301,3";    depth,   Yg";    width,  5";    length,   18";    material,   machinery  steel;    55,000  pounds  tensile  strength. 

At  this  speed  these  chips  came 
off  as  cold  as  the  block  from 
which  they  were  milled.  The 
cutter  ran  all  day  with  no  appre- 
ciable signs  of  distress. 

The  Cincinnati  Stream  Lubrica- 
tion or  Cutter  Cooling  System 
(patented)  enables  us  to  mill  in 
actual  practice  THREE  to  FIVE 
times  faster  than  has  been  pos- 
sible in  the  best  practice  with 
high-speed  steel  cutters. 

The  fundamental  principle  of 
the  system  is  the  container— or 
CUTTER  HOOD  that  retains 
the  lubricant  around  the  cutter, 
forcing  it  to  run  in  an  inverted 
bath,  completely  cooling  it.  This 
device  is  patented.  The  system 
has  other  essential  features,  de- 
scribed   fully    in    our    pamphlet. 

Why  don't  you  profit  by  this  new 
discovery?  Write  us  for  details 
how  to  apply  its  advantages  to 
your  milling  work. 

A  copy  of  "Cold  Chips"  is  yours 
for  the  asking. 


High    Power    Miller    Equipped    with    Stream    Lubrication. 


The  Cincinnati  Milling  Machine  Company 

CINCINNATI  OHIO,    U.  S.  A. 
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ill.s.  'I'hlM  li.ii.i  (if  illv  Ih  v.t.v  nmvi'iilciit  for  hhp 
In  lU.Ni.  ,111,111. IS  ill  HtnilKhli'iiliiK  lirnlNi'il  lliieiiilM 
<'„    sill. Is   „ii,|    |„,its. 

Cliicngo  Pnoiimatio  Tool  Co..  KIhIici-  IUiIi,'.,  Clil- 
cago.  III.  IliiUclIn  .'M-C  il,.siilliln(;  iii„I  kIvIiik 
B|>i-i'llli',ill(>ii«  for  ChliiiKo  OliiKMi'H  "11  ,S(;"  1111,1 
•NSO"     luiiMiiiiiillc    K"""!!!!!-     nml     twvl    „11    cni;lni> 


ilrlv 


11  pn- 


Hoss-Brlght  Mfg.  Co.,  I'"roiit  SI.  nnil  Kil,^  Av,.  , 
lMill,i,l,'liihla.  r,i.  riiiiiphli'l  on  11,'hs  Itrlchl  Imll 
l„-,irlin,'s  for  ii\lc  llnlilliiK  (-iMU'i-iitors.  I'oiiiiirlsim;  a 
lirli'f  ,ll,s,',issloii  of  liiill  luMirliiKs  1111,1  lh,.|r  npiii:,u 
tlon    to   iixli'   Ki-n,'nil,>rs. 

Wostinghouse  Electric  &  Mfg.  Co..  KiinI  IMIIh 
tmr);.  I'n.  lliitiilOKUc  ;!()(1'.>-A.  .SitIIoh  .'iOlO  A  on 
i-li'i'trlo  nrc  wohliiiK  proc,>ss,>s,  IUim(rat,'il  with  ex- 
amples Of  work  iloiie  iiiwl  ileserllilng  WestliiKliouHe 
eli-i-tric   nrc  weMlii);  oiitllts. 

Hoss-Bright  Mfg.  Co..  Kiont  St.  anil  Erie  Ave., 
I'liUachlpl.la.  I'a.  Sln'etH  00.  Class  IV  anil  ](«) 
riass  \,  (lealint;  Willi  Iiall  liearlng  inouiitlnfc's  for 
senil  lloalliiK  rear  liiil)  nii,l  liall  lienrliig  uioiintlnKH 
for   Jill    erniie    eoliinins,    respeetlvely. 

Conody-Otto  Mfg.  Co..  ClileaRO  llelBlits,  111. 
Circular  of  wall  or  post  radial  drill  No.  .lO,  esp,'el- 
nlly  adapted  for  work  In  shops  where  a  radial  ilrlll 
Is  necessary  but  too  costly.  It  drills  to  center  of 
clride  04   Inches   diameter,   outside  of   column. 

Standard  Tool  Co.,  (Mevcland,  Ohio.  Polder 
descriptive  of  the  "Stamlard"  patent  emery  wheel 
dresser.  The  cutter  Is  of  hardened  tool  steel  and 
of  sneh  construction  that  Ihe  cuttlnR  edjjes  always 
retain    111,'  same  sharp  angle  until  worn  to  the  huh. 

Greonflold  Machine  Co.,  C.reenflcld.  Mass.  Ciriu- 
lar  of  Ihe  f!r,>enfleld  No.  1  plain  grinding  machine 
with  hydraulic  table  feed.  The  advnntagi's 
claimed  for  this  feci  are  very  smooth  and  even 
moveniiiit  and  unlimited  number  of  speed  changes 
from   zero  to  the   maximum. 

Walsh  Press  &  Die  Co.,  4709-4711  W.  Kinzie  St., 
Chicago.  111.  Circular  of  the  Walsh  safety  device 
for  power  presses  which  makes  it  necessary  for 
both  of  the  operator's  hands  to  lie  placed  on  finger 
buttons  before  the  treadle  can  be  tripped  and  the 
clutch   of   the   machine  released. 

Gisholt  Machine  Co.,  Madison.  Wis.  Folder  B. 
M.  P.-l,  dcsi'riptive  of  the  Gisholt  42-inch  boring 
mill,  especially  adapted  for  machining  locomotive 
driving  boxes.  A  spi'cial  type  of  chuck  is  employed 
which  allows  this  work  to  be  done  much  more 
rapidly   than  by   former  methods. 

Hannifin  Mfg.  Co.,  Chicago.  111.  Catalogue  on 
"Aero"  chucks,  ,S8  pages,  4%  by  7  inches,  showing 
air-operated  chucks  of  the  universal,  collet,  alli- 
gator, releasing,  and  milling  machine  types.  Air- 
operated  countershafts,  clamping  fixtures,  vises  and 
special  tools  arc   also   illustrated. 

Dazie  Mfg.  &  Supply  Co.,  Inc.,  Lawrence  &  Clear- 
field Sts.,  riiiladelpliia,  Ta.  Circular  of  "Drive- 
Em-All"  drill  sockets,  consisting  of  a  rifled  ferrule 
forced  onto  the  sliank  of  the  drill  which  inter- 
locks with  the  end  of  the  regular  Morse  collet  or 
socket,    the  same  having  been   milled   to  fit. 

Westmacott  Gas  Furnace  Co.,  Providence,  R.  I. 
Sectional  catalogue  of  Westmacott  gas  blast  fur- 
naces, showing  bench  furnaces,  oven  furnaces, 
muffle  furnaces,  melting  furnaces,  tinning  and  gal- 
vanizing furnaces,  blast  soldering  iron  heaters, 
brazing   blow-pipes    and   positive   pressure   blowers. 

Automatic  Drill  Chuck  Corporation,  Majestic 
Bldg.,  lietroit.  Mich.  Catalogue  of  "Quictite" 
automatic  drill  chuck  operated  by  hand  without 
keys  or  wrenches  while  spindle  is  running.  The 
chuck  grips  straight  shank  drills,  reamers  or  coun- 
terbores  and  holds  more  tightly  as  the  load  in- 
creases. 

Lutz-Webster  Engineering  Co.,  Inc..  Philadel- 
phia, Pa.  Circular  of  the  Lutz  compressed  pipe 
and  stiiil  wrenches,  lathe  dogs  and  drill  ratchets. 
The  compression  wrenches  grip  the  smooth  surfaces 
of  pipe  or  studs  without  marring  and  drive  posi- 
tively, releasing  on  the  back  stroke  and  gripping 
again  on   the  reverse. 

Fort  Wayne  Electric  Works  of  the  General 
Electric  Co.,  1616  Broadway,  Fort  W'ayne,  Ind. 
Bullet'ii  46203  for  March,  1914,  illustrating  and 
describ-ng  type  K.5  single-phase  watthour  meters. 
The  ailvantages  claimed  for  this  meter  are  sim- 
plicity in  mechanical  construction,  compactness,  and 
a   high   ilcgree  of  accuracy. 

IngersoU-Eand  Co.,  11  Broadway,  New  York  City, 
is  issung  a  limited  number  of  books  containing 
a  reprint  of  an  article  from  "Scribner's"  magazine 
on  the  Panama  Canal.  The  book  is  handsomely 
illustrated  with  plates  showing  the  dams  and  locks 
in  natural  color.  The  last  two  pages  show  Inger- 
soll-Rand  drills  used  in  excavating  the  canal. 

Link-Belt  Co.,  Chicago,  111.  New  book  No.  190. 
31  jiages.  6  by  9  inches,  illustrating  and  describing 
the  Link-Belt  portable  wagon  and  truck  loader. 
This  machine  will  load  coal,  coke,  gravel,  stone, 
sand  and  similar  loose  materials  from  ground  stor- 
age at  the  rate  of  sixty  tons  an  hour.  It  will 
load  a  five-ton  auto  truck  in  less  than  five  minutes. 

Sanitation  Corporation,  .'iO  Church  St.,  New  York 
City.  Bulletin.  Series  G.  No.  2  containing  an 
article  by  Dr.  Endris  on  the  mechanical  treatment 
of  sewage  in  Germany  and  the  application  of  the 
Reinsch-Wurl  screen  thereto.  Managers  of  iso- 
lated manufacturing  plants  having  to  render  their 
sewage   innoxious  will  find    this  bulletin  of  Interest. 

Bonney  Vise  &  Tool  Works,  Inc,  AUentown,  Pa. 
Catalogue  18.  comprising  08  pages,  6  by  9  inches. 
This  book  was  compiled  with  the  idea  of  present- 
ing not  only  a  catalogue  of  Bonney  products  but  a 
reference  book  on  vises  and  wrenches  as  well.  All 
the  types  of  wrenclies  and  vises  (with  the  excep- 
tion   of  pipe   vises)    in    common    use    are    illustrated. 

Cincinnati  Bickford  Tool  Co.,  Oakle.v,  Cincinnati, 
Ohio.  Circular  R  3  A,  descriptive  of  4-,  5-  and  0- 
foot  regular  plain  radial  drills  equipped  with  vari- 
able speed  motor  drive  and  motor  and  speed  box 
drive.     The  machines  may,   at  extra   cost,   be   fitted 


with  a  Hp,',-lal  base.  c(i,illng  eiinlpini-nt,  tupping 
liiiod.  tapiilng  lea,l  iiiechanlniii  and  othi-r  apeclal 
altiichim'iils. 

Prinoo-Oroff  Co.,  50  Cliur,h  HI..  New  York  City. 
Clnular  of  Uir  "Kwlk  grip"  positive  lock  vanadium 
Hl.'el  iilp,.  wr,-n,h.  This  wr,-mh  of  the  "alligator" 
lype  Ih  maile  wllh  the  Hi'rraled  Jaw  In  lln,'  wllh 
III.'  nxlH  of  the  h,inill<>.  TIiIh  conHlrii,'t!oii  Ih 
■  liilnwd  to  elTecl  an  Improvement  In  the  gripping 
PM\v,.r  ami  clllclciiiv  of  the  wrench  an  compared 
wllh    Ihe   onllnary   alllgiitor    lype. 

Jaogor  Rotary  Valvo  Motor  Co.,  Inc.,  Mount 
\',Tnon,  N.  Y.  Cahildgii,'  ,,1'  Hie  .Ia,-g,-r  rotary 
valve,  Hlx-,-yllml,'r  60  liiirs,'|i"w,'r  miilor.  The  de- 
sign of  the  motor  ellmlniiles  poppi't  viiIvi'H  and  cam- 
Nhafts,  one  valv,'  Kcrvlng  for  all  cylinders,  being 
located  longllmllnally  in  Ihe  tops  of  the  cyllnd,u-H. 
■rills  valv,'  Is  e,i,ili.,l  luleriially  ami  externally  ami 
It    Is    ilrlvi^n    by    gi'arlng    from    the    crankshafl. 

Hoss-Bright  Mfg.  Co.,  Front  St.  nml  lOrlc  Ave, 
I'hlladi'lphla,  Pa.  Catalogue  on  the  appllcalion  of 
11,'HH- Bright  ball  bearings  in  Hour  and  f,>ed  milling 
mai'hinery.  It  is  claimed  lliat  these  bearings  when 
properly  momiteil  and  not  oviTloaded.  have  practl- 
I'lilly  no  wear  and  Khoiihl  last  as  long  as  the  nia- 
iliiue.  They  rciuire  no  rellltlng  or  other  attention 
of  any  sort,  save  to  supply  lubricant  once  in  two 
or  three  months. 

Nowton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  Ciilalogiii'  IS  of  horizontal  milling  machines 
of  till'  plaiuT  type.  lOxamples  of  the  company's 
slotting  machines;  sjieidal  grinding  machines,  in- 
cluding loi'omotlve  link  grinding  machines;  cylinder 
and  valve  chamber  boring  machines;  vertical  mill- 
ing maclilncs;  crank  planing  machines;  locomotive 
rod  boring  miii-liiiies;  cold  metal  sawing  machines 
are   also   sliciwii. 

Lufkin  Rule  Co.,  Saginaw.  Mich.  Catalogue  9, 
containing  110  pages,  0  by  0  inches.  This  catalogue 
Is  devoted  exclusively  to  measuring  tapes  and  rules. 
.\ttentlon  is  called  to  the  fact  that  in  addition  to 
tills  line  which  the  company  has  manufactured  for 
the  last  twenty-five  years,  it  now  lias  ready  for 
the  market  a  complete  line  of  folding  boxwood, 
and  flexible  spring  Joint  wood  rules.  Requests  for 
copies  of  this  catalogue  will  receive  prompt  at- 
tention. 

Electric  Controller  &  Mfg.  Co.,  Cleveland,  Ohio, 
is  distributing  a  booklet  which  is  a  reprint  of  an 
article  entitled  "Lifting  the  One  Hundred  and 
Thirty  Million  Pound  Quebec  Bridge,"  by  H.  F. 
Stratton.  that  appeared  in  the  December,  1913, 
issue  of  the  "Engineering  Magazine."  With  the 
exception  of  the  motors,  all  the  electrical  apparatus 
used  in  erecting  the  Quebec  Bridge  is  being  de- 
signed and  supplied  by  the  Electric  Controller  & 
Mfg.    Co. 

Brown  Hoisting  Machinery  Co.,  Cleveland.  Ohio. 
Catalogue  P.  3.j  pages.  6  by  9  inches,  treating  of 
"Brownhoist"  overhead  hand-traveling  cranes. 
These  cranes  consist  of  a  single  I-beam  supported 
at  each  end  on  a  patented  truck-frame  of  cast 
steel.  The  construction  is  such  as  to  permit  them 
to  be  used  where  there  is  very  limited  head-room. 
The  tables  of  dimensions,  prices,  etc.,  will  be 
found  usi'ful  by  those  desiring  to  purchase  this 
equipment. 

Peter  A.  Frasse  &  Co.,  Inc.,  417  Canal  St.,  New 
York  City.  New  catalogue  on  steel.  40  pages,  4'A 
by  61/4  inches.  This  book  contains  a  complete  de- 
scription of  high-speed  tool  steels,  alloy  tool  steels, 
carbon  tool  steels,  die-sinking  steels,  special  tool 
steels,  construction  steels,  spring  steels,  etc..  made 
by  this  company.  Some  valuable  tables  on  machin- 
ing allowances,  hardening  colors  and  temperature 
equivalents,  weights  of  bar  steel  per  foot,  etc., 
are    included. 

American  Roller  Bearing  Co.,  Pittsburg,  Pa. 
Catalogue  entitled  "Roller  Bearings  for  All  Pur- 
poses," 16  pages,  6  by  914  inches,  dealing  with 
the  advantages,  construction  and  applicat'on  of 
the  "American"  roller  bearing.  These  bearings  are 
esi^ec'ally  designed  for  conditions  where  the  load  is 
unusually  severe.  They  are  adapted  for  motor  car 
construction,  lineshaft  bangers,  loose  pulleys,  rail- 
road service,  trolley  wheel  equipment,  and  many 
other  classes  of  service. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg,  Pa. 
Proceedings  at  the  annual  meeting  of  the  stock 
holders  of  the  United  States  Steel  Corporation, 
April  20,  1914,  and  statement  as  to  wages,  hours 
and  other  conditions  of  labor  among  employes  of  the 
United  States  Steel  Coriwration  and  subsidiary  com- 
panies. Those  interested  in  profit  sharing  plans 
and  the  relation  of  employes  to  one  of  the  largest 
corporations  in  the  world  will  find  these  reports  of 
extraordinary  interest. 

Mesta  Machine  Co.,  Pittsburg,  Pa.  Bulletin  on 
air  compressors  and  vacuum  pumps.  The  air  com- 
pressors manufactured  by  this  company  have  been 
equipped  with  an  automatic  plate  valve  (Iversen 
patent)  which  makes  possible  the  economic  use  of 
much  higher  piston  or  rotative  speed.  The  higher 
speed  permissible  means  a  smaller  cost  of  installa- 
tion, inasmuch  as  the  compressor  equipped  with 
plate  valves  takes  only  about  two-thirds  of  the  floor 
space   required   by  other   compressors. 

Pratt  &  Whitney  Co.,  Hartford,  Conn.  Catalogue 
on  the  Pratt  &  Whitney  side  head  boring  mill,  34 
pages,  9  by  12  inches.  This  catalogue  is  hand- 
somely illustrated  with  a  number  of  halftones 
showing  the  machine  in  its  various  working  posi- 
tions. The  side  head  of  the  machine  is  operative 
oil  work  up  to  38  inches  in  diameter  and  the  vertical 
head  is  operative  on  work  44  inches  in  diameter. 
The  independent  side  head  which  may  be  lowered 
below    the    work    table    permits    of    increased    swing. 

Lumen  Bearing  Co,,  Buffalo.  N.  Y.  Booklet  on 
"Lesoyl."  a  semi-fluid  concentrate  containing 
graphite  in  suspension.  "Lesoyl"  is  mixed  with 
lubricating  oil  and  grease  to  improve  its  lubricating 
quality:  its  virtue  does  not  lie  in  the  graphite 
alone,    but    iu    a    large    measure    is    due    to    the    in- 


Eie,ll,'iitH  compoBlng  the  nieniilruum  In  which  the 
gniphlt,-  wiiH  ground.  While  "I.esoyl"  In  UN,-d  to 
Impriiv,'  lubrication  on  all  bi'arlng  HUrfaccs,  It  is 
i'»l ci'lally  valiiiilile  where  the  iiresNiire  on  the  bear 
lugs   Is   M'Vi-n-   ami    Intirmlllelit. 

R.  D.  Nuttall  Co.,  PIttHliurg,  Pa.  "Ileal  treat- 
in, -iil  of  (;i'iirH  an, I  Pinions,"  a  triMillBc  prepared  by 
W.  1..  Alhn,  comiiii'rclal  eiiKluiMr,  whlidi  Is  in 
t,Mi,l,'d  to  give  liullderH  and  userB  of  machinery  a 
better  lili'a  of  the  great  improvement  in  the 
phyHlr^al  ,'hara,'t,'rl«tlcs  of  sti-el  lo  b,-  obtained  by 
h,'attn'iitm,iit.  The  company  maki's  a  Hpi'clalty 
of  h, 'at  treating  gears  ami  pinions  and  Ih,.  booklet 
Is  wrltli'ii  wllh  the  view  of  Informing  Ih,'  average 
mail  on  som,>  of  the  technical  featurcB  of  modiTn 
lieattri'iilini'iil    inethodB. 

Vulcan  ProcosB  Co.,  Inc,  Snth  and  rnlviTKlty 
Avi'S.,  S.  E,,  Minneapolis,  Minn.  Ni'W  book  en- 
lltliil  "Vuliiin  Process  Instructions  on  Oxyacitylene 
W,l,llng  an,l  Cutting."  80  pages,  OVl  by  8% 
liiehcs.  Although  pertaining  CBpeclally  to  Vulcan 
apparatuK,  this  book  contains  much  gi.iwral  In- 
I'orinatlon  on  welding.  It  takcB  up  tlii'  formation 
and  coinjiositlon  of  the  oxyncetylene  flame,  its  uho 
ami  applii'atlon,  as  w,dl  as  the  various  equipment 
with  wlilili  it  is  useil.  A  number  of  interesting 
repairs  made  by  the  oxyacetylene  jiroccss  are 
shown. 

Schuchardt  &  Schutte,  Cedar  and  West  Sts.,  N,'W 
York  City.  Circular  of  gage  standards  adaptable 
In  combinations  of  0.00001  inch,  the  individual 
block  nnits  being  of  such  precision  that  a  com- 
bination of  four  or  five  of  them  will  have  a  total 
error  of  not  more  than  0.00004  inch.  These  gage 
standards  are  made  of  lilgh-carbon  steel  rectangular 
prism  shaiies  with  highly  polished  parallel  sur- 
faces, each  block  bidng  stamped  with  its  dimension. 
The  standard  gages  are  sold  In  various  combina- 
tions and  numbers.  The  circular  also  illustrates 
and  describes  a  precision  measuring  and  screw 
testing  microscoje  which  gives  means  of  measur- 
ing the  pitch,  depth  of  tlir,'ad  and  angle  of  screw 
threads. 

Builders  Iron  Foundry,  9  Codding  St.,  Providence, 
It.  I.  Bulletins  Nos.  1  to  7  inclusive  In  "Builders 
Construction  Series,"  entitled  "The  Better  Grinder." 
illustrating  methods  of  construction  enqiloyed  In 
manufacturing  "Builders"  grinding  machines,  as 
follows:  1.  Machine-molding  "Builders"  Heads;  2, 
Grinding  Grinders;  3.  Grinding  Spindles;  4,  Mill- 
ing Heads:  5,  Inspecting  Spindles;  6,  Shrinking  on 
Pulleys:  7,  Assembling  Smaller  Sizes  of  Heads. 
Tliese  bulletins,  9  by  12  inches,  are  issued  each 
month  and  each  is  illustrated.  Mechanical  men 
generally  will  find  the  series  of  interest  and  value 
as  they  illustrate  and  describe  the  methods  fol- 
lowed in  the  manufacture  of  a  well-known  floor 
grinder. 

National  Machinery  Co.,  TifBn,  Oliio.  "National 
Forging  Machine  Talk  No.  3"  discusses  the  value 
of  large  "gather"  in  the  forging  machine.  By 
"gather"  is  meant  the  distance  of  travel  of  the 
heading  ram  after  the  gripping  dies  close.  Realiz- 
ing the  importance  of  this  point  in  design,  the 
National  Machii;iery  Co.  makes  its  heavy-pattern 
forging  machines  with  three  different  "gathers"  as 
follows:  246  lieavy-pattern  forging  machine,  2 
inches  rated  capacity,  4  inches  die  opening,  G 
inches    gather;    3."i7    heavy-pattern    forging    machine. 

3  inches    rated    capacity,    5    inches    die    opening,    7 
inches    gather;    469    heavy-pattern    forging    machine. 

4  inches    rated    capacity,    6    inches    die    opening,    9 
inches    gather. 

Bristol  Co.,  Waterbury.  Conn.  Bulletins  188  and 
180  on  two  types  of  Bristol  recording  differential 
pressure  gages.  Bulletin  188  describes  the  patented 
spring  type  of  Bristol  recording  differential  pressure 
■gage  equipped  with  diaphragm  or  helical  type 
pressure  tubes  and  a  patent  frictionless  sleeve. 
Bulletin  189  treats  of  the  patent  float  type  of 
Bristol  recording  differential  pressure  gage  in 
whidi  no  springs  are  employed.  This  type  is 
especially  recommended,  althougli  there  are  certain 
applications  for  which  the  spring  type  is  adapted. 
These  gages  are  particularly  valuable  for  use  in 
connection  with  pitot  tubes  and  venturl  tubes  for 
measuring  and  recording  the  rate  of  flow  of  air. 
gas.    steam,   water  and   other  liquids. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulle- 
tin 41302  covers  the  complete  line  of  G-E  standard 
polypliase  induction  motors.  The  repair  parts  for 
this  line  are  al.=o  illustrated.  Bulletins  43400. 
43401  and  43402  deal  with  the  subject  of  modern 
lighting  in  woodworking  plants,  the  clothing  in- 
dustry and  machine  shops  and  metal  working  plants, 
respectively.  Tlie  various  lamj  s  adapted  for  this 
service  are  described  and  suggestions  are  given 
as  to  the  size  and  style  of  the  units  best  suited 
to  secure  the  greatest  efficiency.  Bulletin  46201 
takes  up  the  construct'on  of  the  single-phase 
watthour  meter,  type  1-14.  Bulletin  48010  is  de- 
voted to  the  tise  of  electricity  in  the  shoe  and 
leather  industry.  Illustrations  show  numi'ious  in- 
stallations in  various  factories  of  prominence  in 
the  East. 

Ingersoll-Rand  Co.,  11  Broadway.  New  York  City. 
Bulletin  Form  8011  describing  the  construction  and 
operation  of  "Little  David"  riveting  hammers. 
Illustrations  sliow  the  applicat:on  of  these  tools. 
Ail  "Little  David"  riveting  hammers  can  be  fur- 
nished with  a  rivet  set  retainer  as  illustrated  in 
Form  8011-1.  This  retainer  is  simple  in  design 
and  meets  the  requirements  of  the  safety  laws 
being  drafted  by  the  various  states.  All  those 
interested  in  "Safety  First"  as  applied  to  the 
operation  of  pneumatic  riveting  hammers  should 
ha^'c  this  booklet.  Coiiies  sent  free  on  request. 
Form  4020  treats  of  Leynor-lngersoll  water  drills. 
Among  the  unique  features  of  construction  may  be 
mentioned  the  hand  hammer  blow,  the  water  feat- 
ure, the  oiling  system,  the  butterfly  valve,  etc.  A 
descriptive  table  giving  sizes  and  capacities  of 
these   drills   is    included. 
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INTERESTING  MACHINING  OPERATIONS  ON  VARIOUS  RIFLE  PARTS-SPECIAL  MACHINES  AND 
FIXTURES  USED  AT  FACTORY  OP  SAVAGE  ARMS  CO. 


BY    FRANKLIN   D.   JONBS* 


IN  the  manufacture  of  a  Savage  rifle  such  as  the  0.22  caliber 
high-power  type,  815  operations  are  necessary.  To 
handle  this  amount  of  work  and  at  the  same  time  produce 
a  high-grade  rifle  which  can  be  sold  at  current  prices  is  a 
striking  illustration  of  what  can  be  accomplished  with  modern 
tools  backed  by  efficient  and  systematic  manufacturing 
methods.  In  the  preceding  installment  of  this  article  (pub- 
lished in  the  July  number)  the  action  for  the  0.22  caliber 
high-power  rifle  was  described,  and  the  manufacturing  and 
inspection  systems  employed  at  the  factory  of  the  Savage 
Arms  Co.  were  referred  to  in  a  general  way.  In  the  present 
article  reference  will  be  made  to  some  of  the  more  important 
operations  on  various  rifle  parts. 

Machining  a  Rifle  Barrel 
The  barrel   for  a  Savage  high-power  rifle  is  made  of  alloy 
steel    of    special    composition     to    withstand    the    enormous 


(The  octagonal  barrels  used  on  the  smaller  rifles  are  gang 
milled,  several  being  held  at  a  time  in  multiple  index  centers 
set  to  give  the  required  taper.)  When  taking  the  finishing 
cut  over  the  barrel,  the  mark  which  is  sometimes  left  by  a 
roller-rest  is  prevented  in  the  following  manner:  The  central 
bearing  for  the  roller-rest  is  turned  down  a  few  thousandths 
larger  than  the  required  size,  and  the  tool,  when  taking  the 
finishing  cut  is  automatically  stopped  when  it  reaches  this 
roller-rest  spot.  The  cut  is  then  started  on  the  opposite  side 
and  the  turning  continued.  The  spot  is  finally  removed  in 
the  polishing  department  on  a  leather-faced  polishing  wheel. 
Drilling'  a  Rifle  Barrel 
One  of  the  most  delicate  operations  in  rifle  manufacture 
is  that  of  machining  the  hole  through  the  barrel.  To  drill  a 
straight  hole  0.22  inch  in  diameter  through  twenty  inches  of 
tough  alloy  steel  is  a  job  that  requires  the  right  tool  and  the 


pressure  to  which  it 
is  subjected.  This 
pressure,  in  the  case 
of  the  0.22  caliber 
high-power  rifle,  is 
approximately  48,000 
pounds  per  square 
inch  at  the  instant  of 
discharge.  The  bar- 
rel, after  being  cen- 
tered, is  rough-turned 
tapering  in  an  ordin- 
ary lathe  equipped 
with      a      follow-rest. 


An  Example  of  Artistic  Carving  and  Engraving  on  a  Savage  Rifle 


This  roughing  operation  is  for  removing  most  of  the  outer 
stock,  thus  relieving  the  barrel  of  any  strains  which  might 
exist  in  or  near  the  outer  surfaces.  The  barrel  is  then  drilled 
in  a  Pratt  &  Whitney  drilling  machine,  as  will  be  described 
later.  There  are  two  additional  turning  operations  on  the 
barrel  after  the  hole  is  drilled,  one  being  a  second  roughing 
cut  and  the  other  a  finishing  cut. 

One  of  the  special  lathes  used  for  these  turning  operations 
is  shown  in  Fig.  2.  The  barrel  is  supported  by  a  three-roller 
back-rest  A  carried  by  the  large  bracket  B  extending  along 
the  bed  at  the  rear.  This  roller-rest  remains  in  a  central 
position  with  relation  to  the  barrel  being  turned,  and  the  tool 
is  guided  by  an  attachment  which  operates  on  the  principle 
of  an  ordinary  taper  attachment;  that  is,  the  cross-slide  car- 
ries a  bar  and  roller  which  bears  against  a  former  at  the  rear, 
curved  to  correspond  with  the  shape  required  for  the  barrel. 


right  machine.  The 
drilling  machines 
used  are  of  a  duplex 
type,  two  barrels 
being  operated  on  at 
the  same  time.  A  de- 
tail view  of  one  of  the 
barrel  drilling  ma- 
chines used  at  the 
Savage  factory  is 
shown  in  Fig.  3.  The 
barrels  A  revolve  and 
the  drills  B  remain 
stationary,   except   for 
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the  feeding  movement.  This  is  in  accordance  with  the  well- 
known  principle  of  deep-hole  drilling.  When  the  drill  revolves, 
a  slight  deviation  from  the  true  course  tends  to  increase,  but 
when  a  rotary  motion  is  given  to  the  work  instead  of  to  the 
drill,  if  the  drill  point  varies  from  its  central  position,  it  will 
be  carried  around  in  a  small  circle  and,  consequently,  the 
drill  shank  will  be  bent  in  various  directions.  The  result  of 
this  bending  action  tends  to  force  the  drill  point  back  to  the 
course  of  least  resistance,  which  is  along  the  axis  about 
which  the  work  revolves;  therefore,  because  of  this  tendency, 
the  drill  follows  a  true  course  if  all  conditions  are  favorable. 
First,  the  drill  must  be  properly  ground;  moreover  it  must 
be  guided  by  a  close-fitting  bushing  when  starting  the  hole 
and  the  hole  must  be  kept  clear  of  chips.  The  drills  are  sup- 
ported in  brackets  C  attached  to  the  base  of  the  machine, 
and  they  are  started  true  by  passing  them  through  bushings 
which  fit  over  the  turned  ends  of  the  barrels.    The  drill  used 
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rig.    2.     Special    Lathe    used    for    turning   Rifle    Barrels 

for  this  work  has  one  straight  flute  and  one  cutting  edge. 
Bacli  of  the  cutting  edge  there  is  a  section  that  is  practically 
straight,  which  supports  the  cutting  end  so  that  the  hole 
itself  form  a  bushing  as  the  drill  feeds  through  the  barrel. 
The  drill  tip  Is  from  four  to  eight  inches  long  and  Is  held  at 
the  end  of  a  tube  or  shank.  The  lubricant  is  forced  through 
this  shank  and  also  through  a  duct  passing  through  to  the 
drill  point.  As  the  pressure  of  the  lubricant  is  about  200 
pounds  per  square  inch,  the  chips  are  forced  back  along  the 
straight  flute  with  the  lubricant. 

The  feed  of  the  drill  per  revolution  of  the  barrel,  for  drill- 
ing a  0.22  caliber  rifle,  is  about  0.0025  inch  per  revolution 
of  the  work.  The  speed  at  which  the  barrel  rotates  depends 
upon  the  material  and  the  size  of  the  bore,  varying  from  1500 
to  2400  revolutions  per  minute.  When  the  liole  is  drilled,  a 
trip  automatically  sliifts  the  driving  belt  and  stops  tlie  ma- 
chine. The  hole  is  drilled  to  within  0.005  inch  of  the  finished 
diameter. 

Reaming'  the  Barrel  Hole 

The  next  operation  on  the  bore  is  that  of  reaming,  in  order 
to  finish  the  hole  to  the  exact  diameter  required.  The  ream- 
ing is  done  in  a  machine  which  is  duplex  but  differs  from 
the  drilling  machine  in  that  the  reamers  are  revolved  slowly 
by  the  machine  spindles  while  the  barrels  feed  over  them  and 


Fig.    3.     Detailed  View  of  Pratt  &  Whitney  Rifle  Barrel  Drilling  Machine 

remain  stationary  except  for  the  feeding  movement.  Two 
kinds  of  reamers  are  used:  The  first  is  a  cutting  reamer  and 
its  cross-sectional  shape  is  shown  by  the  enlarged  view  at  A, 
Fig.  5.  This  type  of  reamer  removes  about  0.003  inch;  the 
remaining  0.002  inch  is  then  removed  by  a  scraping  reamer, 
the  shape  of  which  is  shown  at  B.  The  tops  of  the  teeth  of 
this  scraping  reamer  are  ground  and  stoned  to  form  sharp 
ridges  which  take  very  light  scraping  cuts  and  leave  a 
"mirror  finisli"  in  the  bore  of  the  rifle. 

The  number  of  times  these  cutting  and  scraping  reamers 
have  to  be  passed  through  the  bore  depends  upon  the  caliber. 
After  the  first  reaming  operation,  the  accuracy  of  the  bore 
is  tested  by  dropping  through  it  a  close-fitting  plug  eight 
inches  long.  If  this  passes  through  without  being  forced,  it 
shows  that  the  barrel  is  straight  within  very  close  limits. 
The  accuracy  of  the  bore  is  also  tested  by  holding  the  barrel 
in  line  with  a  narrow  strip  placed  across  a  ground  glass  in 
one  of  the  windows.  By  sighting  through  the  bore  on  this 
strip  and  then  turning  the  barrel,  any  inaccuracy  will  be 
shown  by  the  movement  of  the  shadows  of  the  strip  reflected 
along  the  sides  of  the  bore.  (This  method  was  described  and 
illustrated  in  an  article  entitled  "The  Ross  Rifle  and  its 
Manufacture,"  published  in  the  November,  1911,  number  of 
Machinery.) 
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Riflln?  the  Barrel 

Helical  or  spiral  grooves  are  cut  in  the  barrels  of  all  modern 
firearms  to  impart  a  rotary  motion  to  the  bullet,  as  is  gener- 
ally known.  This  rotary  motion  causes  the  axis  of  an  ac- 
curately made  bullet  to  keep  in  a  line  with  its  flight  or 
trajectory,  which  increases  the  range,  accuracy,  and  pene- 
tration. Experiments  have  demonstrated  that  the  mean 
deviation  of  the  shots  fired  from  a  rifled  gun  at  medium 
ranges  is  only  one-third  that  from  a  smooth  bore,  when  all 
known  and  controllable  causes  of  deviation  have  been 
eliminated. 

In  the  Savage  0.22  caliber  high-power  rifle,  there  are  six 
of  these  rifling  grooves  which  have  a  pitch  or  lead  of  twelve 


Fig.    5. 

inches,  this  being  the  distance  that  the  grooves  advance  in 
one  turn.  The  cutting  of  these  grooves,  which  are  only  0.003 
inch  deep  and  0.065  inch  wide,  is  a  very  interesting  opera- 
tion. Pratt  &  Whitney  rifling  machines  are  used.  A  group 
of  these  machines  is  shown  in  Fig.  4.  The  operation,  briefly 
described,  is  as  follows:  The  rifle  barrel  is  held  in  an  index- 
ing head  B  and  remains  stationary  except  when  indexing  from 
one  groove  to  the  next.  The  grooves  are  cut  by  a  small  tool, 
the  cutting  edge  of  which  corresponds  to  the  shape  of  the 
groove  required.  This  tool  is  carried  in  a  tool-head  screwed 
to  a  long  shank  which  is  gripped  by  chuck  C.  This  chuck,  in 
turn,  is  carried  by  the  draw-head  of  the  machine  which  is 
moved  back  and  forth  by  a  horizontal  screw  that  is  rotated 
in  first  one  direction  and  then  the  other,  by  open  and  cross 
belts.  The  rifling  cut  is  taken  on  the  draw  stroke  and  after 
the  tool  has  passed  through  one  groove  and  has  returned  to 
the  starting  point  at  the  breech  end  of  the  barrel,  the  latter 
is  indexed  so  that  the  tool  on  the  next  stroke  passes  through 
another  groove.  When  a  cut  has  been  taken  through  the  six 
grooves,  the  tool  is  automatically  fed  outward  a  slight 
amount  and  another  series  of  cuts  is  taken  through  the 
groove,  and  so  on  until  all  the  grooves  are  machined  to  the 
required  depth. 

The  tool  is  turned  as  it  passes  through  the  barrel,  to  pro- 
duce helical  or  spiral  grooves,  by  the  arrangement  seen  at  the 
left-hand  end  of  the  machine.     On  the  spindle  which  carries 


under  side  of  arm  F.  When  the  draw-head  Is  traversed  along 
the  machine  bed  by  the  screw,  the  cross-slide  JJ  is  caused  to 
move  laterally  (provided  arm  F  is  set  at  an  angle  with  the 
travel  of  the  draw-head),  and  this  lateral  movement  turns 
chuck  U  and  the  cutter.  The  amount  of  this  cross  movement 
depends,  of  course,  upon  the  angular  position  of  arm  F; 
graduations  on  the  quadrant  G  show  what  the  position  of  the 
arm  should  be  for  generating  grooves  of  different  leads. 

The  cutter,  w^hich  is  small  and  delicate.  Is  relieved  on  the 
return  stroke  to  prevent  dulling  the  edge.  This  is  done  by 
a  small  finger  which  pushes  the  cutter  back  into  the  head  at 
the  end  of  each  stroke.  At  the  opposite  end  of  the  stroke  a 
pin  in  the  end  of  the  cutter-head  strikes  a  stop  on  the  feed- 
ing head  J  and  forces  the  cutter  out  (by  means  of  a  wedge 
in  the  head)  to  the  cutting  position.  The  feeding  of  the 
cutter  outward  at  the  completion  of  each  revolution  of  the 
barrel  is  effected  by  a  feed-screw  at  the  end  of  the  cutter- 
head.  This  screw  has  a  square  head,  which  at  the  extreme 
end  of  each  stroke  enters  a  square  hole  in  stop  K.  When  the 
barrel  has  made  one  turn,  a  lug  on  the  indexing  disk  L  comes 
around  and  through  suitable  mechanism  turns  stop  K  slightly. 
The  result  is  that  on  the  next  stroke  the  feed-screw  of  the 
cutter-head,  as  it  enters  the  square  hole,  is  turned  a  cor- 
responding amount,  the  end  of  the  square  hole  being  rounded 
so  that  the  feed-screw  can  enter  readily.  (A  sectional  view 
of  the  cutter-head  and  a  more  detailed  description  of  the  feed- 
ing mechanism  was  given  in  the  November,  1911,  number  of 
Machinery.)  Lubricant  for  the  cutter  is  forced  through  the 
hollow  shank  of  the  tool,  connection  being  made  with  the 
draw-head  by  telescoping  pipes  which  permit  the  necessary 
reciprocating  movement. 

The  cartridge  chamber  in  the  barrel  is  reamed  to  conform 
to  the  shape  of  the  "bottle-necked"  cartridge  used  in  the  0.22 
caliber  high-power  rifle,  and  the  end  of  the  barrel  is  finished 
in  the  turret  lathe  by  using  a  combined  reamer  and  face 
mill.  The  chamber  is  then  finished  by  hand  reaming  to  ob- 
tain as  smooth  a  surface  as  possible,  because  if  this  chamber 


{A)    Drop-forging  for  Receiver;    (B)    Finished   Receiver 

the  chuck  C.  there  is  a  gear  which  meshes  with  a  rack  on 
cross-slide  /•;.  This  cross-slide  has  a  roller  on  the  top 
which  engages  with  a  groove  or  channel  extending  along  the 


Fig.    7.     Plan    View    and    Section    of    Receiver 

were  at  all  rough,  the  shell  when  exploded  would  be  forced 
out  into  the  minute  depressions  and  could  not  be  extracted 
easily. 

Machining-  the  Receiver 

The  receiver  of  a  rifle  is  that  part  between  the  barrel  and 
breech  which  contains  the  "action"  or  loading  and  firing 
mechanism.  The  receiver  of  a  Savage  rifle  of  the  '99  model, 
which  is  the  style  used  on  the  0.22  caliber  high-poWer  type, 
is  illustrated  In  Fig.  6.  The  rough  drop-forging  A.  from 
which  the  receiver  is  made,  weighs  6V2  pounds,  which  is 
one-quarter  pound  heavier  than  the  entire  weight  of  the 
finished  rifle,  whereas,  the  finished  receiver  B  weighs  only 
one  pound  thirteen  ounces.  The  total  number  of  operations 
required  on  this  receiver  is  128.  A  few  of  the  more  interest- 
ing operations  will  be  referred  to  in  detail. 

In  order  to  machine  the  various  interior  and  exterior  sur- 
faces and  have  them  properly  located  with  reference  to  each 
other,  it  is  important  first  to  provide  surfaces  which  can  be 
used  for  locating  the  receiver  in  the  various  jigs  and  fixtures. 
The  top  and  left  side  are  machined  first  on  an  ordinary 
Lincoln  type  milling  machine,  and  practically  all  subsequent 
operations  are  located  with  reference  to  these  surfaces. 
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Klg.  8  shows  a  (iciall  view  of  a  very  Intcrostliig  special 
nuu-hlne  uscit  lor  rouKliInt?  out  the  maga/.inc  chaiiibcra  A  and 
C  (FIr.  7)  and  the  hole  H  for  the  barrel,  as  well  as  the  end 
surfaces.  The  magazine  chamber  Is  cylindrical  at  the  for- 
ward end  .1,  but  part  C  Is  enlarged  and  shaped  to  conform 
soniowliat  to  the  tapering  cartridges.  This  enlarged  part  Is 
milled  out  in  an  ingenious  way  by  the  semi-autoinatic  ma- 
cliine  sliown  in  Pig.  8.  Tills  machine  has  a  spindle  for  each 
separate  operation  to  be  performed,  and  the  receivers  are 
held  in  a  circular  fixture  which  forms  the  machine  table. 
The  spindles  are  all  fed  downward  simultaneously  by  a  largo 
cam  drum  in  the  center,  to  which  suitable  cams  are  at- 
tached. After  all  the  spindles  have  been  fed  to  depth,  the 
machine  is  automatically  tripped;  the  spindles  are  then 
raised  and  the  work-table  is  Indexed  by  hand,  so  that  each 
receiver  moves  around  to  the  next  spindle  where  the  succeed- 
ing operation  is  performed.  As  all  the  spindles  perform 
their  operations  simultaneously,  a  finished  part  comes  around 
to  the  front  each  time  the  table  is  indexed  and  the  operator 
removes  it  and  inserts  a  rough  forging. 

The  order  of  the  operations  is  as  follows:  First  the  cart- 
ridge chamber  hole  is  drilled  with  an  ordinary  twist  drill. 
The  bottom  of  the  hole  is  then  squared  out  by  another  drill 
held  in  the  next  spindle.  The  milling  of  the  enlarged  part  C 
(Fig.  7)  of  the  chamber  then  follows.  First,  a  milling  cutter 
enters  the  hole  and  for  a  time  simply  revolves  in  a  central 
position  while  the  other  tools  are  at  work.  When  it  has 
reached  the  proper  depth,  a  gear  which  is  cam-operated  and 
Independent  of  the  driving  gear  turns  part  of  a  revolution, 


Fif.    8.     Special  Multiple-spindle   Machine   for   drilling:,    reaming 
and  milling  Rifle   Receivers 

which  locates  the  spindle  and  milling  cutter  In  an  eccentric 
position.  Then  the  cutter  not  only  revolves  about  its  own 
axis  but,  at  the  same  time,  has  a  circular  or  planetary  motion 
around  the  hole,  thus  enlarging  it.  When  the  cutter  has 
finished  one  revolution,  the  cam-operated  gear  again  turns 
slightly  in  the  same  direction,  thus  placing  the  cutter  more 
off  center  for  taking  another  cut.  At  the  end  of  the  second 
cut  the  gear  is  automatically  returned  to  the  starting  point, 
thus  bringing  the  cutter  spindle  back  to  its  central  position 
before  it  is  raised  for  indexing  the  work-table. 

After  the  chamber  is  milled  as  described,  the  work  is  in- 
dexed to  a  second  milling  cutter  which  operates  in  the  same 
way  and  takes  a  lighter  cut  around  the  cartridge  chamber. 
The  receiver  is  now  indexed  to  another  drilling  spindle 
where  the  barrel  hole  is  drilled.  This  hole  is  then  reamed 
out  by  the  spindles  A  and  B.  Fig.  8,  and  the  top  surfaces 
faced.  Finally  the  outside  diameter  D  (Fig.  7)  is  machined 
by  the  hollow  mill  C.  There  are  two  of  these  machines,  both 
of  which  were  built  by  the  Adriance  Machine  Works  of 
Brooklyn. 

The  surfaces  roughed  out  on  the  Adriance  machine  are 
finished  by  separate  operations  on  other  machines.  The 
cylindrical  part  A  (Fig.  7)  and  the  bottom  of  the  cartridge 
chamber,  as  well  as  hole  B  and  the  outside  of  the  circular 
boss  D,  are  finished  in  a  four-spindle  drilling  machine 
equipped  with  reamers  and  a  hollow  mill. 


Fig.  9  shows  a  special  fixture  used  for  finishing  the  en- 
larged part  C  (Fig.  7)  of  a  cartridge  chamber  and  for  milling 
a  narrow  annular  recess  E  at  the  bottom  for  receiving  the 
projecting  rims  of  the  cartridges.  This  fixture  A  is  revolved 
by  worm  gearing  B  and  the  receiver  H  feeds  around  the  rotat- 
ing cutter,  which  removes  just  enough  stock  to  finish  the 
cartridge;  chamber. 

Another  revolving  fixture  used  for  milling  the  outside  sur- 
face /■'  (Fig.  7)  on  the  bottom  of  the  receiver  is  shown  in  Fig. 
10.     'I'lic  (ixture  in  which  the  work  is  held  is  also  revolved  by 


Fig.    9.     Special  Attachment  on  lincoto  Milling:  Machines  used  for 
finishing    Cartridge    Chamber    of    Receiver 

worm  gearing.  The  receiver  R  is  located  by  the  top  and 
side  locating  surfaces  and  it  is  held  by  a  clamp  across  the 
tang  and  plugs  which  enter  the  barrel  and  chamber  holes. 
The  milling  cutter  C,  which  is  supported  at  the  outer  end  by 
a  bracket  A,  simply  revolves  in  a  fixed  position  and  the  work 
feeds  around  it.  When  the  cut  is  completed,  the  rotation  of 
the  fixture  is  stopped  automatically  by  the  disengagement  of 
the  driving  worm. 

Fig.  11  illustrates  how  the  thread  for  the  rifie  barrel  is  cut 
in  the  receiver.  This  thread  is  milled  by  cutter  A  and  the 
receiver  R  is  held  on  a  rotating  fixture  B.  The  spindle  of  this 
fixture  passes  through  a  bronze  nut  in  the  main  bearing  of 
the  machine,  and  when  milling  the  thread  the  revolving 
spindle  and  fixture  feed  forward  at  a  rate  proportional  to  the 
pitch  of  the  thread.  The  spindle  is  rotated  through  worm 
and  spur  gearing.  When  the  thread  is  completed,  the  for- 
ward feeding  movement  of  the  fixture  is  automatically 
stopped  by  a  trip  which  releases  a  catch  and  allows  the  feed- 
worm  to  be  quickly  drawn  out  of  mesh  by  a  spring.  The 
continuous  thread  which  is  milled  with  this  machine  is  partly 
cut  away  at  the  top  and  bottom  of  the  threaded  hole  so  that 
the  barrel,  the  thread  of  which  is  also  milled  and  then  cut 
away  to  match  the  receiver,  can  be  removed  by  simply  turn- 
ing it  one-fourth  of  a  revolution.     When  the  barrel  has  been 


illing  Round   Bottoms   of   Receivers 


turned  this  amount,  the  threads  on  it  are  aligned  with  the 
unthreaded  part  of  the  receiver.  The  threads  in  the  latter 
are  cut  away  in  a  profiling  machine. 

Stock  Turning-  Machine— Wood  Profiler 
A  detail   view  of  one   of  the  lathes   used   for  turning  the 
rifle  stocks  is  illustrated  in  Fig.  12.     This  lathe  is  similar  to 
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the  type  used  for  turning  shoe  lasts  and  other  Irregular 
shapes.  There  is  a  former  A  which  corresponds  to  the  shape 
of  the  finished  stock.  This  former  is  mounted  on  one  side 
of  an  oscillating  frame  B  which  carries  on  the  opposite  side 
the  walnut  stock  C  that  is  to  be  turned.  The  former  and 
stock  are  rotated  simultaneously  by  gears  connecting  shafts  D 
and  E.  The  cutter-head  H,  which  is  equipped  with  six 
U-shaped  cutters,  is  mounted  on  a  carriage  /•'  and  traverses 
along  the  bed  as  the  stock  is  turned.  The  wheel  G,  which 
bears  against  the  former,  also  moves  along  with  the  carriage. 


Fig-.    11.     Detailed  View  of  Special  Machine  used  for  milling  Barrel 
Thread    in    End    of    Receiver 

The  contact  of  the  former  with  this  \vheel  causes  frame  B 
and  its  shafts  D  and  E  to  oscillate  in  such  a  way  that  the 
stock  is  turned  to  the  same  shape  as  the  former.  The  cutter- 
head  rotates  very  rapidly  and  when  the  cut  is  completed  the 
carriage  feed  stops  automatically. 

The  walnut  which  is  used  for  rifle  stocks  must  be  carefully 
seasoned  and  dried  before  it  is  suitable  for  use.  There  are 
four  classes  of  stocks,  viz.,  the  plain  walnut,  the  semi-fancy, 
the  fancy,  and  the  Circassian.  The  "fancy"  stocks  are  so 
classified  because  of  the  beauty  of  the  grain  and  are  used  for 
the  more  expensive  rifles. 

The  forward  ends  of  the  stocks  are  cut  out  to  flt  the  upper 
and  lower  receiver  tangs  in  a  machine  similar  to  that  shown 
in  Fig.  13,  which  operates  on  the  same  principle  as  a  metal 
profiling  machine.  The  cutters  revolve  very  rapidly  and  are 
guided  by  a  former  plate  as  at  A,  which  is  engaged  by  a 
guide-pin,  thus  controlling  the  movement  of  the  cutter.  This 
machine  has  four  spindles  into  which  cutters  of  different 
shapes  and  sizes  can  be  inserted.  In  this  case  only  three  of 
the  four  spindles  are  being  used.  The  vertical  position  of  each 
cutter  is  regulated  by  the  adjustable  stop-screws  seen  at  the 
right  of  each  spindle  slide.  Such  accurate  work  is  done  by 
this  machine  that  practically  all  band  fitting  is  eliminated. 
The   stocks   are   next   finished   smooth   by   the   use   of  garnet 


polish    by    rubbing    with    a    mixture    of    pumice    stone    and 
parafflne. 

Checking  and  Ornamental  EngTavlnK 

The  checking  on  the  stocks  as  well  as  the  carving  on  the 
fancy  stocks  is  done  entirely  by  hand  and,  obviously,  requires 
a  great  deal  of  skill  and  artistic  ability.  The  engraving  on 
the  sides  of  the  receiver,  etc.,  is  also  done  by  hand.  In  many 
cases  special  designs  have  to  be  engraved  to  order.  A  draw- 
ing of  the  design  is  first  made  on  paper.  When  this  has  been 
approved,  another  drawing  is  made  directly  on  the  polished 
steel  surfaces  to  be  engraved.  A  very  light  coating  of  grease 
is  first  applied  to  the  polished  surface,  and  part  of  the  design, 
in  case  there  is  considerable  detail  and  the  design  is  large, 
is  then  drawn  with  a  sharp-pointed  lead  pencil;  these  lines 
are  then  traced  with  a  sharp  steel  pencil.  The  engraver  now 
has  a  light  outline  to  serve  as  a  guide  and  the  design  is  then 
cut  out  by  small  hand  tools.  This  work  must  be  done  by  the 
aid  of  a  magnifying  glass,  and  great  care  is  required  to  pre- 
vent the  tool  from  slipping  and  cutting  farther  than  was  in- 
tended or  in  the  wrong  direction.  An  example  of  artistic 
carving  and  engraving  is  shown  in  Fig.  1.  To  engrave  a 
fancy  design  such  as  this  one  requires  considerable  time  and 
a  degree  of  skill  which  few  men  possess. 

In  a  succeeding  article  some  interesting  profiling  operations 
on  rifle  and  automatic  pistol  parts  will  be  described. 
*     *     * 

Some  years  ago,  it  was  shown  by  a  series  of  experiments 
conducted  by  A.  E.  Outerbridge  (Journal  of  the  Franklin 
Institute,  February  and  April,  1904)  that  cast  iron  subjected 
to  alternate  heating  and  cooling  increased  in  dimnn-inn-  ^vith- 


Fig.    13. 


Profiling  Machine   for    cutting   out    Forward   End   of   Stock 
to   fit  Receiver  Tangs 


Fig.   12.     Machine  used  for  turning  Walnut   Rifle  Stocks 

paper  and  then  they  are  ready  for  finishing.  The  grain  of 
the  wood  is  filled  to  secure  a  smooth  surface  and  after  the 
application    of   shellac   and   varnish,    the   stocks   are   given   a 


out  increasing  in  weight,  whereas  wrought  iron  under  the 
same  treatment  contracted  slightly  In  all  dimensions.  The 
cast-iron  test  bars  used  in  these  experiments  increased  in 
dimensions  from  14  13/16  by  1  inch  by  1  inch  to  16  1/2  inches 
by  1%  inch  by  1%  inch.  The  wrought  iron  bars  decreased 
%  inch  per  foot  in  dimensions  and  the  cast-iron  bars  in- 
creased in  volume  about  40  per  cent.  The  opinion  was  ex- 
pressed in  connection  with  these  experiments  that  the 
strength  of  cast  iron  decreases  in  proportion  to  the  increase 
in  volume.  These  facts  indicate  that  cast  iron  is  not  the  best 
material  to  use  where  castings  have  to  be  subjected  to  com- 
paratively high  temperatures.  Wrought  iron  castings  now 
available  have  been  demonstrated  by  comparative  tests  and 
observations  to  be  far  superior,  outlasting  ordinary  cast  iron 
from  four  to  six  times. 

A  German  chemical  publication  states  that  coatings  com- 
posed of  rubber  mixtures,  raw  or  semi-vulcanized,  prepared 
from  low^-grade  rubbers  rich  in  resin,  and  preferably  contain- 
ing large  proportions  of  factis  (a  rubber  substitute)  and  in- 
organic fillers,  when  pierced  by  a  projectile,  will  close  over 
the  hole  and  so  prevent  the  inrush  of  water.  The  coating 
may  be  made  more  resistant  to  water  by  adding  tar.  It  is 
laid  on  or  cemented  to  the  hull  of  a  ship  and  painted  to  pro- 
tect it  from  attack  by  marine  life. 
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aHOWlNU   WAYa  OK  aUPPOKTlNO   aLENDKK  PARTS  AND  BQUALIZINQ  THRUST  OF  CUTS  TO  AVOID  DIBTORTION 

BY    ALBERT   A.    UOWLt 


IN  nearly  every  kind  of  nianut'iulurinK  it  bcconics  necessary 
to  machine  certain  pieces  of  worl'.  wliieli  are  of  a  fragile 
nature,  and  which  can  neither  be  h(>Id  nor  machined 
by  ordinary  methods  without  consid(!rable  distortion.  Some- 
times the  work  is  a  casting  of  very  tliln  section,  while  in 
other  instances  a  forging  is  to  be  cut  down  until  the  walls 
are  not  over  %  inch  in  thickness.  The  work  may  be  of 
comparatively  small  diameter  or  it  may  of  large  size,  and 
it  may  also  be  either  long  or  short.  It  may  be  cylindrical 
in  form  or  of  irregular  shape,  and  may  occasionally  require 
the  addition  of  holding  lugs  in  order  to  hold  it  properly. 
In  the  machining  of  this  class  of  work  we  shall  consider  two 
types  of  machines  only — the  horizontal  and  the  vertical  tur- 
ret lathes.  The  horizontal  type  of  machine  would  naturally 
be  used  for  the  smaller  work,  while  the  larger  pieces  can  be 
more  profitably  handled  on  the  vertical  machine.  While 
work  of  this  character  must  be  very  carefully  held  in  order 
to  avoid  distortion,  the  problem  of  machining  is  also  of  great 
importance.  It  is  quite  possible  to  hold  a  piece  of  work 
so  that  it  will  not  spring  out  of  shape,  and  yet  the  machin- 
ing operations  may  be  very  unsatisfactory  due  to  vibration 
in  the  work  itself.  This  causes  chatter  which  nearly  always 
ruins  both  the  work  and  the  tools  used  in  machining.  Vibra- 
tion is  more  apt  to  be  troublesome  on  long  work  than  on 
the  shorter  pieces,  because  the  torsion  or  twisting  action 
induced  by  the  pressure  of  the  tools  in  removing  stock  is 
more  apparent  when  this  action  takes  place  at  a  considerable 
distance  from  the  points  at  which  the  work  is  supported  and 
held.  On  short  work  the  support  is  nearer  the  point  at 
which  the  work  is  being  done,  and  there  is  consequently  less 
chance  for  the  metal  to  twist  under  the  pressure  of  the  cut. 
In  connection  with  the  machining  it  is  well  to  note  that 
the  speed  and  feed  have  a  great  influence  on  the  vibration. 


•  Kor  articles  on  work  holding  devices  and   kindred   subjects,   see   "External 
Holding   Devices   for    Second-operation    Work,"    in    Machinery,    June,    1914. 
t  Address:     84   Washington   Terrace,    Bridgeport,    Conn. 
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but  it  is  difflcult  to  give  a  definite  rule  which  will  apply  to 
all  conditions.  Methods  of  holding  have  a  great  Influence 
on  this  matter,  for  it  is  obvious  that  the  more  securely  the 
work  is  held,  the  greater  may  be  the  feed  and  speed,  other 
things  being  equal.  Speaking  generally,  less  vibration  re- 
sults when  slow  speeds  are  used  with  fairly  coarse  feeds, 
but  this  is  not  always  the  case.  Sometimes  it  is  possible  to 
run  the  work  at  a  fairly  good  speed  using  a  fine  feed,  while 
at  other  times  a  procedure  of  this  kind  will  cause  chatter 
which  can  be  heard  all  over  the  factory.  An  increase  of  one 
step  in  the  feed  or  a  decrease  of  one  step  in  the  speed  will 
frequently  stop  the  trouble,  but  there  are  occasional  in- 
stances which  require  considerable  experimenting  before  the 
desired  result  is  obtained.  When  outside  and  inside  cutting 
are  going  on  at  the  same  time,  it  is  a  good  plan  to  arrange 
the  boring  and  turning  tools  so  that  they  are  working  op- 
posite each  other;  that  is,  the  tools  should  be  working  one 
against  the  other  with  nothing  but  the  wall  of  the  casting 
between  them.  If  used  in  this  way  there  is  less  chance  of 
springing  the  work,  and  also  less  chance  of  vibration.  In 
handling  thin  work,  special  care  must  be  taken  to  see  that 
all  bearings,  gibs,  etc.,  are  set  up  snugly,  so  that  no  chatter 
will  be  caused  in  the  machine  itself.  The  tool-holders  and 
the  tools  themselves  must  also  be  as  solid  as  possible.  A 
few  points  in  connection  with  the  handling  of  work  of  this 
character  may  be  of  interest  and  are  given  herewith. 

Important  Points  relating-  to  the  Handling:  of  Thin  Work 

1.  The  method  of  holding  should  be  very  carefully  thought 
out  with  a  view  to  rigidity  and  freedom  from  distortion  of 
the  work  itself.  It  may  be  advisable  in  some  cases  to  have 
supplementary  lugs  or  pads  added  to  the  pattern  in  order 
to  facilitate  chucking.  When  this  is  necessary  it  is  well  to 
consult  with  the  pattern-maker,  so  that  unnecessary  expense 
in  the  pattern  will  be  avoided. 


.^ if ^c 


Fig.    1.     Machining  a  Thin  Steel  Casting  on  a  Horizontal  Turret  Lathe 


Fig.    2.     Machining    a    Sliding    Sleeve    in    a    Turret    Lathe 
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a   Pratt   &   Whitney 


2.  The  overhang  from  the  spindle  should  be  as  short  as 
possible,  so  that  vibration  will  not  be  caused  by  an  excessive 
weight  revolving  without  support  at  its  outer  end. 

3.  The  rapidity  of  operation  is  an  important  point  if  a 
great  many  pieces  are  to  be  machined.  Clamps  should  be 
easily  accessible  and  conveniently  operated.  It  is  advisable 
to  make  all  nuts  of  the  same  size  so  that  one  wrench  can 
be  used  for  all.  It  is  also  desirable  to  make  them  of  such 
a  size  that  a  standard  machine  wrench  can  be  used. 

4.  The  locating  surfaces,  if  the  work  is  irregular,  should 
be  carefully  selected,  so  that  inequalities  of  the  casting  will 
be  equalized  as  far  as  possible.  Care  should  be  taken  so  that 
no  locating  points  come  where  the  casting  is  gated  or  where 
letters  or  numbers  appear.  Neither  should  they  come  where 
the  pattern  is  parted. 

5.  The  tooling  should  be  very  carefully  studied  both  from 
the  viewpoint  of  upkeep  and  of  rigidity,  so  that  every  pos- 
sible precaution  may  be  taken  to  prevent  chatter. 

6.  The  cost  of  equipment  should  be  considered  on  the 
basis  of  the  number  of  pieces  to  be  machined.  Obviously,  it 
does  not  pay  to  design  very  elaborate  equipment  for  work 
which  will  not  be  machined  in  large  quantities. 

7.  The  selection  of  a  machine  best  adapted  to  the  work 
is  an  important  point,  and  should  be  decided  upon  before 
anything  is  done  in  the  line  of  equipment. 

Machining:  a  Thin  Steel  Casting:  on  a  Horizontal  Turret  Lathe 
The  work  shown  at  A  in  Fig.  1  is  a  steel  collar  which  is 
to  be  finished  all  over  on  a  horizontal  turret  lathe.  When 
in  the  rough,  the  thickness  of  the  wall  of  the  casting  is  5/16 
inch,  and  it  is  to  be  finished  to  3/16  inch.  As  the  work  is 
so  thin  that  the  action  of  the  chuck  jaws  would  tend  to 
crush  it  out  of  shape,  if  they  were  used  in  the  ordinary 
manner,  the  driving  lug  C  was  added  to  the  casting.  In  this 
way  much  less  pressure  is  required  on  the  jaws  than  would 
be  the  case  if  friction  only  were  used  for  driving.  It  will 
be  noted  that  the  jaws  B  have  a  narrow  shoulder  against 
which  the  work  rests.  The  body  G  of  the  boring  tool  is  of 
cast  iron  and  is  fastened  to  the  turret  by  the  angular  gib  J 
and  the  screws  H.  A  pilot  E  of  tool  steel  is  hardened  and 
ground  to  fit  the  bushing  D,  which  is  forced  into  the  chuck 
body.     The  tool  /■'  is  set  in  a  vertical  plane  in  the  holder  in 
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Fig.    4.     Steel    Casting    of    Fragile    Construction    machined    on 
Turntable    Lathe 

order  to  minimize  errors  in  indexing  the  turret.  Two 
holders  of  this  kind  are  used  for  the  work,  and  the  cut-off 
slide  tools  face  the  end  of  the  collar.  While  the  piece  is  being 
rough-bored,  the  jaws  are  set  up  firmly  on  the  work,  but  care 
is  used  so  that  too  much  pressure  is  not  applied.  Before  the 
finish-boring  takes  place  the  jaws  are  loosened  up  to  take 
care  of  the  spring  of  the  casting. 

In  the  second  setting  (shown  in  the  lower  part  of  the  il- 
lustration), the  work  A  is  pushed,  onto  the  arbor  K  which  is 
screwed  onto  the  end  of  the  spindle;  the  cup-pointed  driving 
screw  L  is  set  up  against  the  finished  inside  surface.  A  shal- 
low groove  M  is  provided  so  that  the  burr  thrown  up  by  this 
screw  will  not  cause  trouble  when  removing  the  work.  A 
moment's  work  with  a  scraper  takes  out  the  slight  roughness 
after  the  work  has  been  removed  from  the  arbor.  The 
grooves  'S  on  the  periphery  of  the  arbor  facilitate  the  re- 
moval when  the  casting  has  been  machined.  The  body  of 
the  turning  tool  S  is  fastened  to  the  turret  by  gib  T  and 
screws  17,  anrt  it  has  a  pilot  of  steel  at  its  forward  end  l\ 
This  pilot  enters  a  bushing  Q  in  the  spindle  cap  bracket  R, 
thus  greatly  assisting  in  the  prevention  of  chatter.  A  steel 
plate  is  fastened  to  the  body  by  four  screws  TV,  and  supports 
cutting  tool  O.  A  refinement  will  be  noted  in  the  backlng-up 
screw  y  which  permits  fine  adjustments  to  be  made.  It  was 
found  advisable  to  cut  off  the  lug  C  with  a  hacksaw  previous 
to  this  setting,  as  the  interrupted  cut  produced  when  attempt- 
ing to  machine  it  off  with  the  turning  tool  tended  to  twist  the 
work  on  the  arbor. 

Machining:  a  Sliding-  Sleeve 

The  sliding  sleeve  shown  at  A  in  Fig.  2  is  of  cast  iron, 
%  inch  thick  when  finished.  Its  outside  diameter  is  im- 
portant and  its  overall  length  also.  It  is  likewise  essential 
that  the  two  ends  should  be  parallel,  and  square  with  the 
outside.  The  casting  is  made  up  in  the  form  of  a  pot  with 
three  beveled  lugs  spaced  120  degrees  apart.  The  end  of  the 
pot  is  rough-ground  on  a  surface  grinder,  and  three  holes 
C  are  jig-drilled  to  act  as  drivers  and  locaters.  This  work 
was  done  previous  to  the  machining  of  the  piece  on  the  turret 
lathe.  The  fixture  body  E  is  then  screwed  to  the  spindle  of 
the  machine  and  is  furnished  with  driving  and  locating  pins 
which  enter  the  drilled  holes.     The  hook-bolts  r>  are  beveled 
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to  tlio  same  luiBle  as  the  Iuks  and  extend  back  through  the 
body  so  that  thoy  may  be  tiKlitenod  from  the  rear,  tlius  leav- 
ing the  front  of  the  fixture  free  from  projections  and  per- 
miltinK  the  turning  tool  to  work  without  interference.  At- 
tention is  called  to  the  manner  in  which  the  hook-bolts  are 
backed  up  by  the  boss,  which  is  cut  away  at  one  side  so  that 
the  bolt  can  bo  turned  out  of  the  way  when  assembling  or 
disassembling  the  work.  The  body  of  the  fixture  Is  pro- 
vided with  a  bushing  F  which  acts  as  a  guide  for  the  pilot 
of  the  boring-bar  U.  This  bar  is  firmly  secured  in  the  turret 
at  J,  the  regular  turret  binder  being  used  to  hold  it.  The 
tool  H  is  adjustable  for  diameters  through  the  backing -up 
screw  T.  The  outside  turning  is  accomplished  by  means  of 
double-end  turning  tool  N  which  is  fastened  to  the  turret 
faces  by  the  gibs  P  on  the  lower  dovetailed  faces,  these  being 
secured  by  the  long  special  screws  0  which  pass  down 
through  the  body  of  the  tool.  A  steel  pilot  M  enters  the  bush- 
ing L  in  the  spindle  cap  bracket  A'.  A  steel  plate  S  is 
mounted  on  the  body,  and  tool  Q  is  secured  in  place  by  two 
screws  K  which  pass  through  the  plate.  A  collar-head  screw 
is  provided  by  means  of  which  fine  adjustments  can  be  readily 
made.  Attention  is  called  to  the  manner  in  which  the  turn- 
ing and  boring  tools  are  arranged  so  that  they  are  working 
opposite  each  other,  thus  tending  to  keep  the  work  nearer  to 
size  than  would  be  the  case  if  they  were  set  to  cut  on  dif- 
ferent portions  of  the  casting.  After  the  work  has  been 
finished,  the  parting  tool  B  cuts  off  the  end  of  the  sleeve 
slightly  longer  than  required,  so  that  a  finish  allowance  is 
made  for  the  second  setting. 

The  second  setting  is  shown  in  the  lower  part  of  the  illus- 
tration and  consists  of  roughing  and  finish-facing  both  ends 
of  the  sleeve  to  the  prescribed  size.  For  this  setting  the 
work  A  is  held  on  the  arbor  W,  the  expanding  sleeve  -Y  being 
forced  up  on  the  taper  in  the  usual  manner.  A  nose-piece  V 
is  screwed  to  the  spindle  and  receives  the  tapered  end  of 
arbor  V.  while  the  other  end  Y  is  hardened  and  ground  to  a 
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Machining    a    Thin    Casting   to    be    cut    up    into    Rings 
on   the   Vertical  Turret   Lathe 


Fig.    S.     Cutting    out    a   Thin    Sheet    Steel   CoUar   and   turning, 
boring   and    facing    a    Thin    Steel    Drum 


nice  running  fit  in  bushing  Z,  located  in  the  turret.  A  special 
tool-block  a  is  mounted  on  the  front  of  the  cut-off  slide  and 
holds  the  two  rough-facing  tools  b  and  c.  The  tools  enter 
slots  in  the  block  and  are  held  in  place  by  the  set-screws 
shown.  A  ledge  is  cast  at  d  on  the  rear  of  the  block  to  allow 
the  use  of  adjusting  screws  e.  The  finishing  tools  /  and  g 
are  mounted  in  a  special  block  on  the  rear  of  the  cut-off 
slide  in  the  same  manner  as  those  in  front. 

Machining'  a  Thin  Flanged  Collar  on  the  Turntable  Lathe 

A  turntable  lathe  made  by  the  Pratt  &  Whitney  Co.  is  used 
to  machine  the  collar  shown  in  Pig.  3,  the  cross-sliding  tur- 
ret of  this  machine  being  used  to  perform  the  facing  opera- 
tion on  the  flange  and  the  cutting  of  the  recess.  The  work 
A  is  held  in  the  special  jaws  B  of  the  three-jawed  chuck,  that 
portion  of  the  jaw  marked  D  being  brought  up  lightly  against 
the  inside  of  the  thin  end  of  the  work  and  the  set-screw  C 
tightened.  The  forward  end  of  the  jaw  is  used  as  a  support 
for  the  flange  and  also  serves  to  locate  the  work  longitudin- 
ally. The  boring-bar  E  holds  the  tool  F  which  does  the  bor- 
ing, the  turret  being  set  off  center  a  sufficient  amount  to 
bore  tlie  required  diameter.  The  tool-holder  G  is  one  of  the 
regular  type  commonly  purchased  with  the  machine.  The  two 
set-screws  H  are  used  to  force  down  a  beveled  shoe  which,  in 
turn,  serves  to  contract  a  split  bushing  which  grips  the 
bar.  In  connection  with  this  equipment  attention  is  called 
to  the  fact  that  the  jaws  are  used  principally  for  centering 
the  work,  being  brought  up  very  lightly  on  the  inside  of  the 
work  so  that  they  have  no  tendency  to  distort  the  casting. 
The  set-screws  are  then  set  up  tightly  on  the  outside,  and 
as  the  piece  is  backed  up  by  the  jaws  on  the  inside,  there 
is  no  danger  of  springing.  A  metal-to-metal  contact  is  ob- 
tained in  this  way  and  any  tendency  toward  vibration  is 
avoided. 

The  second  setting  of  the  work  is  shown  in  the  lower  part 
of  the  illustration.  For  this  setting  a  faceplate  is  used  with 
a  locating  plug  J  which  fits  the  previously  bored  interior, 
the  flange  face  being  brought  up  against  the  finished  face 
of  the  plate.  Three  clamps  E  secure  the  work.  The  boring- 
bar  M  holds  tool  N  for  boring  the  thin  portion  of  the  work, 
the  turret  being  set  off  center  for  this  purpose  as  in  the  first 
setting.  The  bar  is  held  in  the  same  type  of  holder  P  as  that 
shown  above. 

Machining  a  Steel   Motor  Casting 

The  work  shown  at  A  in  Fig.  4  is  a  steel  motor  casting  of 
somewhat    fragile    construction    at    its    inner    end.      This    is 
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Fig.    7.     Boring,    facing    and    turning   a    Thin    Casting  in   a 
Vertical    Turret    Lathe 

another  instance  in  wtiich  the  turntable  lathe  is  used.  It 
will  be  noted  that  the  casting  is  cored  out  at  its  inner  end, 
so  that  there  are  three  elongated  openings  at  this  point.  In 
order  to  clamp  the  work  without  distortion,  a  steel  ring  C 
is  provided  with  three  set-screws  D.  This  ring  is  placed  in 
position  in  the  casting  before  it  is  gripped  by  the  jaws,  the 
set-screws  being  set  up  with  a  moderate  pressure  against  the 
inside  of  the  walls.  The  casting  is  then  placed  in  the  chuclc 
in  such  a  way  that  these  set-screws  come  opposite  to  the  jaws. 
The  jaws  B  may  now  be  set  up  firmly  without  danger  of 
crushing  the  work,  the  pressure  being  taken  by  the  screws. 
The  double  tool-holder  K  is  fastened  to  the  turret  face,  and 
the  set-screws  L  and  M  clamp  the  bars  in  position.  These 
bars  extend  across  the  turret  and  the  other  ends  are  used 
for  the  finishing  tools.  The  turning  bar  J  is  provided  with 
a  tool  H  which  goes  through  the  bar  at  an  angle  so  that  the 
tool  is  slightly  in  advance  of  the  bar,  thus  permitting  work 
to  be  done  close  up  to  a  shoulder.  A  backing-up  screw  is 
provided  for  fine  adjustments.  The  boring-bar  F  is  arranged 
in  the  same  manner,  tool  E  being  backed  up  by  screw  G. 

The  second  setting  is  shown  in  the  lower  part  of  the  same 
figure,  the  work  A  being  held  on  a  special  arbor  O  which  is 
screwed  onto  the  end  of  the  spindle.  The  finished  end  of 
the  work  is  brought  up  against  the  shoulder  on  the  arbor, 
the  work  being  held  on  the  portion  P  which  fits  the  inside  of 
the  casting.  The  clamps  R  enter  the  cored  holes  in  the 
casting  A',  and  the  steel  stud  Q  forms  a  support  for  their 
inner  ends.  The  tool-holder  U  is  of  the  same  type  as  previ- 
ously described,  the  bushing  T  being  compressed  by  two 
screws  V,  so  that  it  holds  the  drill  8.  Other  tools  used  in 
this  setting  are  of  a  simple  nature  and  need  not  be  described. 
The  facing  is  obviously  done  by  the  transverse  movement  of 
the  turret. 

Cutting:  Out  a  Thin  Sheet  Steel  Collar 

The  illustration  in  the  upper  part  of  Fig.  5  shows  a  piece 
of  hexagonal  plate  at  A  from  which  the  thrust  washer  B  is 
to  be  cut.  In  this  work  the  center  part  of  the  blank  C  is  saved 
and  used  for  other  work,  but  the  outside  portion  is  scrapped. 
The  outside  of  the  blank  is  held  in  the  special  jaws  D,  each 
of  which  is  provided  with  a  spring  plunger  (/.  a  binding  plug 
F  and   a   hollow   set-screw   E.     One   side    of    the   plunger    is 


flatted  off  with  a  slight  back  taper  as  shown  at  H,  so  that  any 
tendency  to  push  back  is  offset  by  the  wedging  action  of  this 
taper.  In  operation,  the  plungers  are  first  pushed  down  out 
of  the  way,  and  the  jaws  tightened,  after  which  the  plungers 
are  relea.sed  until  they  come  in  contact  with  the  plate.  The 
screws  are  now  tightened  and  the  work  is  ready  for  machin- 
ing. A  special  tool-holder  0  is  secured  to  the  turret  by 
angular  gib  P  and  screws  Q.  A  steel  tool-block  L  is  mounted 
on  a  finished  pad  and  is  held  in  any  desired  position  by  the 
four  screws  M,  which  pass  through  the  block  and  the  body  of 
the  holder  and  are  secured  on  the  other  side  by  nuts  and 
washers.  Vertical  movement  of  the  block  is  permitted  by  the 
elongated  slots  N,  thereby  allowing  a  number  of  different 
diameters  of  washers  to  be  cut  with  the  same  tools.  The  tools 
J  and  K  are  ground  on  the  sides  to  fit  the  slots  in  the  block, 
and  it  should  be  noted  that  the  lower  of  the  tools  is  set 
forward  slightly  in  advance  of  the  other  so  that  the  center 
piece  C  will  bo  cut  out  before  the  separation  of  the  outer  ring 
occurs. 

Turning-,  Boring-  and  Facing-  a  Thin  Steel  Drum 
The  lower  illustration  in  Fig.  5  shows  another  piece  of 
work  in  which  the  same  type  of  jaw  with  spring  plungers  is 
used  to  support  the  casting.  In  this  case  the  jaws  are  so 
made  that  they  grip  the  inside  of  the  shell  at  S,  while  the 
plungers  T  come  up  against  the  web  and  assist  in  supporting 
it  against  the  pressure  of  the  cut.  The  same  construction 
is  used  in  the  binding  plug  V  and  the  hollow  set-screw  U  as 
in  the  upper  illustration.  The  facing  of  the  web  is  per- 
formed by  the  cut-off  slide  tools  while  the  boring-bar  Z  is 
cutting  out  the  central  portion  with  the  tool  Y.  The  forward 
end  of  this  bar  is  hardened  and  ground  at  X  to  a  running  fit 
in  the  chuck  bushing  \V.  This  piece  of  work  was  completed 
in  another  setting  by  holding  it  in  soft  jaws  which  extended  in 
to  form  a  support  for  the  web. 

Machining-  a  Thin  Ring-  Pot  on  the  Vertical  Turret  Lathe 
We  now  come  to  work  of  a  larger  size  which  can  be  handled 
to  good  advantage  on  the  vertical  turret  lathe.  On  this  type 
of  machine  the  work  stands  vertically,  so  that  there  is  no 
overhang  of  the  spindle  to  contend  with  as  on  the  horizontal 
type  of  machine.    Aside  from  this,  the  conditions  are  similar 


Fig,    8.     Second   Setting   for   machining   Casting   shown   in   Tig,    7 
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In  both  types.  As  the  tools  hang  vertically,  excessive  over- 
hang from  the  turret  is  not  so  apt  to  produce  chatter  as  la 
the  horizontal  type  of  machine. 

Fig.  6  shows  a  cast-Iron  ring  pni  I'roin  wliicli  four  tliiii 
rings  are  to  be  machined.  The  pot  casting  A  has  a  beveled 
flange  around  its  lower  end  and  is  reinforced  on  the  Insider 
by  web  (\  The  jaws  li  are  beveled  to  the  same  angle  as  the 
flange    al    />    aiul,    tlicrefore,    have    a    tendency    to    draw    the 


Fig.    9.     A  Thin   Cast-iron  Shell  finished  all  over  in   a  Vertical 
Turret    Lathe 

work  down  as  well  as  to  center  it.  The  inner  web  tends  to 
prevent  crushing  the  pot  when  pressure  is  applied  to  the 
jaws.  The  bar  £  is  a  combination  boring  and  reaming  bar 
(as  manufactured  by  the  Bullard  Machine  Tool  Co.),  and  is 
provided  with  slip-cutters  and  floating  reaming  cutters. 
(Tills  type  of  bar  was  fully  described  in  an  article  entitled 
"Design  and  Construction  of  Boring  Tools,"  Machinery, 
March,  1914.)  In  this  particular  case  the  reaming  cutters 
are  not  used,  but  roughing  and  finishing  tools  as  shown  at  G 
are  used  in  boring  the  casting.  The  shank  of  the  bar  fits 
the  turret  hole  and  is  prevented  from  turning  by  pin  F.  The 
side-head  turret  holds  roughing  tool  H  and  finishing  tool  J, 
these  tools  being  used  to  turn  the  exterior  of  the  pot.  It 
should  be  noted  that  the  boring  and  turning  tools  are  work- 
ing opposite  each  other,  in  the  manner  previously  described. 
A  special  supplementary  tool-block  is  fastened  to  the  opposite 
side  of  the  side-head  turret  and  carries  the  three  tools  K 
which  cut  off  the  rings.  These  tools  are  ground  on  the  sides 
so  that  they  fit  the  slots  in  the  tool-block,  and  are  held  in 
place  by  straps  tightened  by  screws  L.  Attention  is  called  to 
the  fact  that  these  tools  are  set  so  that  a  line  passing  through 
their  cutting  edges  forms  an  angle  of  5  degrees  with  the 
perpendicular.  This  is  done  so  that  the  rings  will  be  cut 
clean  without  ragged  and  broken  edges,  as  only  one  ring  is 
cut  off  at  a  time. 

Machiningr  a  Piece  of  Electrical  "Work 
The  work  A  shown  in  Fig.  7  is  a  steel  casting  which  is  to 
be  bored  on  the  two  internal  annular  pads,  faced  on  the  two 
ends,  and  turned  on  the  outside.  The  casting  is  centered  by 
the  lower  part  of  the  special  jaws  K,  these  being  brought  up 
lightly  against  the  casting  so  that  they  do  not  distort  it. 
The  screw  dogs  G  on  the  inside  of  the  work  are  then  tight- 
ened until  the  pointed  screws  sink  into  the  casting,  thus 
holding  the  lower  end  firmly.  The  pointed  set-screws  L  in 
the  upper  part  of  the  jaws  are  now  brought  up  against  the 
work  and  tightened,  after  which  the  piece  is  ready  for  the 
machining  operations.     For  boring  the  inside  pads  a  special 


bar  of  the  same  type  as  that  shown  In  Fig.  C  is  used,  the  bar 
JJ  being  extra  long.  The  shank  li  fits  the  turret  and  is  driven 
by  the  pin  C.  A  roughing  and  finishing  slip-cutter  E  does  the 
boring,  while  tool  /•'  in  tlie  side-head  turret  faces  the  end  and 
turns  part  of  the  periphery. 

The  second  setting  is  sliown  in  Fig.  X,  l)ut  Ijclwcjcn  the 
first  and  second  turret  lathe  operations  a  slot  M  is  milled 
across  the  lower  end  of  the  casting  to  assist  In  driving.  The 
work  is  held  during  the  second  setting  on  the  special  locat- 
ing fixture  B,  which  is  made  of  cast  iron  and  bolted  to  the 
table  by  the  three  bolts  O,  tee-shaped  at  their  lower  ends  and 
fitting  slots  in  the  table.  The  centering  plug  K  is  a  drive  fit 
in  the  fixture  body  and  is  turned  down  at  L  to  fit  the  center 
liole  in  the  table.  A  steel  strip  N  is  fastened  to  one  side  of 
the  body  and  its  upper  end  acts  as  a  driver  in  the  slot  M. 
The  lower  part  of  the  outside  of  the  body  is  turned  at  C  to 
a  nice  fit  in  the  casting. 

Tiie  upper  portion  is  firmly  held  by  three  expanding  pins  D 
which  are  flatted  on  one  side  where  the  screws  P  bear  against 
them  to  prevent  turning.  The  pins  are  shouldered  for  the 
coil  springs  and  are  beveled  at  their  inner  ends  to  fit  the 
angle  F  on  the  operating  rod.  Three  steel  plates  E  are  let 
into  the  casting  to  act  as  cover  plates  and  hold  the  springs 
in  place.  The  operating  rod  G  is  of  tool  steel  with  its  lower 
end  threaded  with  an  Acme  thread  in  bushing  K.  Two  nar- 
row rings  on  the  upper  end  J  are  made  cylindrical  and  a 
square  portion  is  milled  to  receive  a  wrench  by  means  of 
which  the  mechanism  is  operated.  It  will  be  seen  that  the 
purpose  of  the  pins  is  to  steady  the  upper  portion  of  the 
casting  and  prevent  torsion  which  might  result  under  the 
pressure  of  the  cut.  Excessive  pressure  is  not  necessary  on 
these  pins,  as  a  great  amount  of  the  driving  is  done  by  the 
block  N  at  the  lower  end.     The  tool  S  is  used  for  facing  the 
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Fig.    10.     Illustration   showing  Second  Setting  of  Same   Casting 
as    shown    in    Fig.    9 

end  of  the  casting  and  is  held  in  one  of  the  regular  tool- 
holders  T,  the  shank  of  which  fits  the  turret  hole  and  is 
driven  by  a  pin.  The  side-head  holds  two  tools  Q  and  R 
which  are  used  for  roughing  and  finishing  the  periphery. 
Machining-  a  Thin  Cast-iron  Shell 
The  work  shown  at  A  in  Fig.  9  is  of  cast  iron  and  is  fin- 
ished all  over,  the  side  walls  being  only  3/16  inch  thick  when 
finished.     A  cast-iron  base  is  held  down  on  the  table  of  the 
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machine  by  the  three  bolts  //,  which  are  tee-shaped  at  their 
lower  ends  and  fit  the  table  T-slots.  A  steel  plug  Is  forced 
into  the  base  at  /•'  and  fits  the  center  hole  in  the  table  at  E, 
thereby  locating  it  centrally.  Three  hardened  steel  pins  B 
are  inserted  in  the  base  and  act  as  supporting  points  for  the 
casting.  The  three  clamps  D  are  operated  by  screws  G  and 
are  slotted  so  that  they  can  be  pulled  back,  out  of  the  way, 
when  inserting  or  removing  the  work.  In  setting  up,  the 
jaws  ('  are  used  to  center  the  work,  but  they  are  not  set  up 
very  tightly  for  fear  of  buckling  the  casting.  Two  special 
bars  K  are  used  for  the  roughing  and  finishing  boring;  tools 
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Figr.    11.     Machining  Steel  Sprocket   for   Automobile  Trucks 

J  are  put  in  at  an  angle  of  45  degrees  so  that  there  will  be 
no  Interference  with  the  clamps  when  near  the  bottom  of  the 
pot.  Two  screws  O  clamp  the  tools  in  place,  and  a  backing-up 
screw  X  permits  fine  adjustments  to  be  made.  The  tools  P 
and  Q  in  the  side-head  are  used  for  roughing  and  finishing, 
and  when  in  use  are  kept  directly  opposite  the  boring  tools. 

The  second  setting  of  the  same  casting  is  shown  in  Fig.  10, 
this  operation  consisting  of  boring  the  hole  through  the 
flange  and  undercutting  it,  and  also  approximately  matching 
up  the  unfinished  portion  of  the  inside  with  that  previously 
machined.  The  fixture  body  B  is  made  of  cast  iron  and  is 
bolted  to  fhe  table  in  the  usual  manner  by  the  three  bolts  D. 
A  locating  stud  E  is  forced  into  the  body  and  fits  the  center 
hole  in  the  table  at  F.  The  lower  part  of  the  body  is  turned 
at  C  to  fit  the  inside  of  the  bored  shell.  A  shoulder  is  pro- 
vided against  which  the  finished  end  of  the  work  is  located, 
and  a  groove  Q  is  cut  so  that  trouble  will  not  be  caused  by 
chips  and  dirt.  A  steel  ring  G  is  fastened  to  the  upper  end 
of  the  body  by  three  screws  H  in  such  a  way  that  there  is 
clearance  around  the  body  of  the  screw;  thus  a  floating  or 
equalizing  action  is  permitted.  Three  steel  shoes  K  are  let 
into  slots  in  the  ring  and  are  controlled  by  screws  J  wiiich 
pass  through  the  ring.  It  will  be  seen  that  this  arrangement 
permits  the  screws  to  be  tightened  sufficiently  to  perform 
their  function  without  fear  of  forcing  the  work  out  of  true, 
due  to  an  unequal  pressure  on  the  screws,  as  the  floating  ring 
equalizes  the  strain.  The  boring-bar  L  used  for  the  work  is 
of  the  same  general  type  as  previously  described,  slip-cutters 
being  provided  for  both  boring  and  undercutting  the  flange. 
The  facing  of  the  flange  is  accomplished  by  tools  carried  in 
a  regular  tool-holder  as  shown  in  Fig.  8,  while  the  outside 
turning  is  done  by  the  roughing  and  finishing  tools  O  and  P 
in  the  side-head  turret. 

Machining-  a  Steel  Sprocket 

The  work  shown  in  Fig.  11  is  rather  out  of  the  ordinary. 
The  piece  when  completed  is  a  steel  sprocket,  such  as  used 
on  automobile  trucks.  Two  settings  are  required  to  complete 
the  work,  but  the  first  one  of  these  is  the  only  one  in  which 


we  are  interested.  The  pieces  from  which  the  sprockets  are 
machined  are  octagonal  in  shape  and  are  of  rolled  steel  with 
a  large  hole  punched  in  the  center.  The  work  Is  roughly 
centered  and  gripped  by  the  outside  in  the  special  jaws  B. 
A  cast-iron  spider  casting  E  is  centered  on  the  table  by  stud 
G,  which  fits  the  center  hole  in  the  table  and  the  upper  end  F 
of  which  is  a  drive  fit  in  the  spider  body.  Three  spring 
plungers  C  support  the  inner  part  of  the  plate  and  are  locked 
in  their  positions  by  set-screws  D.  In  operation,  these 
plungers  are  pushed  down,  out  of  the  way,  until  the  jaws 
have  been  tightened,  after  which  they  are  released  and  the 
set-screws  tightened.  The  tooling  for  this  piece  of  work  Is 
not  out  of  the  ordinary,  bar  L  being  similar  to  the  one  shown 
in  Fig.  9,  except  that  tool  //  is  put  in  at  an  angle  of  30  de- 
grees instead  of  45.  The  screws  J  hold  the  tool,  and  the  back- 
ing-up screw  A'  permits  of  fine  adjustments.  The  tools  O  and 
P  in  the  side-head  are  used  for  roughing  and  finish-fac- 
ing. The  recess  is  cut  by  a  tool  in  the  main  head,  while  the 
final  operation  of  cutting  out  the  work  at  Q  is  accomplished 
by  a  parting  tool  in  the  main  head. 

Machining-  a  Large  Pot  Casting 
The  work  shown  at  A  in  Fig.  12  is  of  east  iron  and  is  ma- 
chined completely  on  the  inside  while  the  outside  is  turned 
as  far  as  the  finished  pad  extends.  The  work  is  held  by  the 
outside  in  the  standard  jaws  B,  supporting  the  bottom  of  the 
pot  on  the  raising  buttons  C.  A  lug  D  on  the  outside  of  the 
pot  acts  as  a  driver  against  the  side  of  the  jaw.  A  long 
.special  tool-holder  J  holds  the  two  tools  E  and  F,  these  being 
lield  in  place  by  set-screws  K.  These  two  tools  turn  the  hub 
and  bore  the  inside  of  the  pot.     At  the  same  time  that  this 
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Fig.   12. 


Another  Thin  Casting:  machined  in  the  Vertical 
Turret  Lathe 


operation  takes  place  on  the  inside,  tool  G  in  the  side-head 
turret  is  turning  the  outside  diameter.  The  cutting  points  of 
all  three  tools  are  in  a  line.  Another  long  tool-holder  holds 
the  tools  for  the  inside  finishing  while  tool  H  in  the  side- 
head  completes  the  outside  work. 
*     *     * 

The  use  of  boron  in  aluminum-bronze  makes  an  alloy 
which  will  not  tarnish  as  readily  as  a  bronze  that  does  not 
contain  boron. 


1022 


MACHINERY 


MACHINING  DESK  FAN  PARTS 


August,  1914 


SPECIAL  JIUS,   FIXTURES  AND  TOOLS  USED  BY  THE   BOBBINS  &  MYEE8  OC.  SPRINOFIBLD.  OHIO 
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Sl'lOCIAL  jigs  and  fixtures  tliat  enable  intcrciianKcaljic 
manufacture  to  be  liandiod  econonilcaiiy  and  on  a  satis- 
liK'tory  basis  are  always  of  interest  to  the  average 
iin'clianic,  inasniucli  as  the  majority  of  these  methods  can 
li(>  applied  directly  to  his  own  work.  The  manufacture  of  desk 
fan  parts  in  large  quantities,  for  instance,  requires  a  special 
tool  e(iuii)inent  that  compares  favorably  with  that  used  in  any 


Flat    Turret    Lathes    at    work   on   Fan   Motor    Bod: 


Fig.    1.     Jones    &    Lamson    Double-spindL 

other  line.  A  number  of  Interesting  devices  and  methods  for 
this  work  have  been  devised  by  the  Robbins  &  Myers  Co., 
Springfield,  Ohio,  and  a  description  of  these  will  be  given  in 
the  following. 

Machining'  Fan   Motor  Bodies  on  a  Jones  &  Lamson 
Double-spindle  Flat  Turret  Lathe 

Fan  motor  bodies  are  made  from  cast  iron  and  have  a 
particularly  thin  wall,  which  makes  them  extremely  difficult 
to  machine,  because  of  the  tendency  of  the  castings  to  spring 
out  of  shape  when  being  clamped.  Another  difficulty  is  that 
of  making  the  hole  for  the  motor  shaft 
absolutely  true  with  the  counterbore  in 
which  the  field  of  the  motor  rotates.  To 
machine  one  of  these  motor  bodies  satis- 
factorily, therefore,  requires  not  only  a 
first-cIass  tool  equipment  for  holding  and 
machining,  but  also  calls  for  great  care 
on  the  part  of  the  operator.  Fig.  1  shows 
two  Jones  &  Lamson  double-spindle  flat 
turret  lathes  set  up  and  in  operation  on 
this  class  of  work.  The  machine  to  the 
left  is  working  on  fan  motor  bodies, 
while  that  to  the  right  is  at  work  on  the 
cover  or  end  of  the  body.  The  machin- 
ing operations  on  the  body  are  the  most 
interesting  and  therefore  will  be  given 
here. 

Fig.  2  shows  a  close  view  of  the  turret 
tools,  etc.,  and  also  the  chuck,  and  Fig. 
3  gives  a  clearer  idea  of  the  construction 
of  the  chuck  and  the  method  used  in 
holding  the  work.  The  chucks  used  are 
of  the  ordinary  three-jaw  type,  carrying 

special  cup-shaped  housings  G  fastened  to  their  faces  as 
shown.  Around  the  periphery  of  these  housings  are  located 
six  knurled  headed  thumb-screws  H.  The  points  of  these 
screws  bear  lightly  against  the  body  of  the  castings  after  they 
have  been  tightly  gripped  on  the  bearing  hub  by  the  three 
jaws  of  the  chucks.  The  holding  and  driving  is  done  by 
the  chuck  jaws,  the  housings  and  knurled  screws  being  used 


merely  to  steady  the  castings.  The  screws  bear  against 
the  castings  and  are  tightened  just  sufficiently  to  hold  them 
from  being  shifted  out  of  place  by  the  thrust  of  the  cutting 
tools.  The  order  (see  Fig.  2)  in  which  the  operations  on 
this  fan  motor  body  are  handled  is  as  follows: 

First,  remove  scale  from  large  bore  with  two  tools  held  in 
the  tvirret. 

Second,  index  turret;  rough-bore  and 
counterbore  .small  holes  and  rough-bore 
large  holes  with  tools  held  at  A  in  the 
turret. 

Third,  index  turret;  rcbore  small  holes 
with  boring  tool  B. 

Fourth,  index  turret;  finish-ream  small 
holes  and  counterbore  with  tools  C  float- 
ing; finish-bore  large  holes  with  inserted- 
tooth  cutters  D  and  finish-face  end  of  cast- 
ing with  tools  l<\ 

While  the  double-spindle  type  of  machine 
takes  a  little  longer  to  set  up  for  various 
operations,  it  has  the  advantage  of  turn- 
ing out  two  pieces  in  the  same  time  that 
one  could  be  turned  out  on  a  single-spindle 
machine.  As  far  as  accuracy  is  concerned, 
the  work  produced  comes  up  to  require- 
ments and,  in  fact,  the  Robbins  &  Myers 
Co.  has  found  that  the  double-spindle  ma- 
chine is  especially  adapted  for  this  class  of 
work,  as  a  product  of  sixty-eight  completed 
bodies  in  ten  hours  should  bear  evidence. 
Two-speed  Milling  Device 
A  two-speed  milling  device  for  operating 
two  milling  cutters  of  different  diameters  at  their  correct 
peripheral  speeds  is  shown  in  Fig.  4.  The  part  being  ma- 
chined is  a  one-horsepower  alternating-current  motor  body 
which  is  face-milled  and  has  a  slot  cut  in  its  base  at  the 
same  time.  Two  of  these  castings  A  are  clamped  to  the  mill- 
ing machine  table  at  one  time  and  the  bases  are  machined  by 
a  large  inserted-tooth  milling  cutter  B,  driven  in  the  usual 
manner.  The  slots  are  cut  with  an  end-mill  C  driven  by  a 
special  arrangement  passing  through  the  spindle  of  the 
machine  and  the  large  cutter. 


View    of    Jones    &    Lamson    Double-spindle    Flat    Turret    Lathe  showing 
the  Turret  Tools,  Chucks  and  Work 

A  special  spindle  which  passes  through  the  spindle  of  the 
milling  machine  is  supported  at  the  outer  end  by  the  arm  D, 
generally  used  for  supporting  the  milling  arbor,  which,  with 
the  milling  machine,  as  can  be  seen,  has  been  reversed  for 
this  purpose.  On  this  spindle  a  pulley  E  is  located  which 
is  driven  from  the  overhead  works  by  a  belt  as  shown. 

The  end-mill  is  screwed  into  the  forward  end  of  the  spindle 
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Fig.  3.     Detail  of  the  Chuck  and  Method  of  holding:  Fan  Motor 

Bodies   in   the   Two-spindle    Jones   &    Lamson 

Flat    Turret   Lathe 

and  works  in  a  hardened  and  ground  bushing  in  the  end. 
In  the  illustration,  one  of  these  bushings  has  been  loosened 
and  turned  around  so  that  the  character  of  the  operations 
accomplished  can  be  seen  and  a  better  view  of  the  cutters 
obtained.  It  is  evident  that  it  would  be  impossible  to  oper- 
ate the  end-mill  at  the  same  rate  of  feed  as  the  large  cutter, 
if  the  small  cutter  were  rotated  at  the  same  peripheral  speed. 
By  giving  the  end-mill  a  proper  peripheral  speed,  it  can  be 
operated  at  its  proper  cutting  speed  and  the  table  of  the  ma- 
chine  given   a   rate   of   feed   suitable   for   the   large   inserted- 
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Fig.   4. 


Two-speed   Milling  Attachment   for   machining   Alternating- 
current    Motor    Body    Castings 


tooth  milling  cutter,  so  that  both  cuts  can  be  completed  at  the 
same  time.  This  method  of  machining  these  motor  bodies 
and  the  use  of  this  special  two-speed  milling  device  may  ap- 
pear impractical  to  some  mechanics,  but,  not  having  a  mill- 
ing machine  of  sufficient  capacity  to  take  care  of  the  large 
variety  of  bodies  and  sizes,  this  company  has  used  this 
method  with  very  satisfactory  results.  Another  method 
would  be  to  mount  the  bodies  vertically  on  fixtures  on  the 
table  of  the  milling  machine,  and  to  use  three  spiral  mill- 
ing cutters  of  sufficient  width,  placing  a  milling  cutter  of  the 
proper  width  for  the  slot  between  the  two  wider  cutters.  The 
entire  operation  could  thus  be  accomplished  in  one  cut. 


A  Reciprocal  Mlllinsf  Fixture 
Another  interesting  milling  fixture  is  shown  in  Fig.  5. 
This  is  of  the  reciprocal  type  and  is  used  for  milling  a  1 1/16 
inch  wide  by  1  ."5/4  inch  deep  slot  in  desk  fan  bases.  The 
spindle  of  the  machine  carries  two  side-relieved  milling  cut- 
ters 7  inches  in  diameter  operated  reciprocally  on  the  four 
castings  held  in  the  two  fixtures  at  each  end  of  the  milling 
machine  table.  While  the  cutters  are  at  work  on  the  two  cast- 
ings held  in  the  fixture  to  the  left,  the  operator  is  loading  the 
fixture  to  the  right  and  vice  versa.  The  circular  tapered  bodies 
of  the  castings  A  are  held  by  clamps  B  in  V-grooves  in  blocks 
C.  As  the  grooves  are  tapered  to  correspond  with  the  taper 
on  the  work,  the  action  of  the  clamps  forces  the  base  of  the 
castings  tightly  against  the  face  of  the  angle-plate  D,  holding 
them  square  and  rigidly  in  position.  This  type  of  fixture 
gives   very   satisfactory   result.s   for   this    work   and   enables   a 
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Fig.  6.     Drilling  Two  Alternating-current  Motor  Bodies  in  a  Pratt  & 

Whitney    Multiple    Drilling   Machine    at    the 

Same    Setting 

production  of  six  hundred   castings  to  be  turned  out   in   ten 
hours. 

Gang:  Drilling-  on  a  Multiple  Spindle  Drilling-  Machine 
An  interesting  fixture  applied  to  a  Pratt  &  Whitney  multi- 
ple spindle  drilling  machine  is  shown  in  Fig.  6.  This  is  used 
for  drilling  six  holes  in  alternating-current  motor  bodies  B, 
two  castings  being  machined  at  the  same  time.  The  fixture, 
as  Fig.  7  clearly  shows,  is  of  simple  construction.  It  con- 
sists of  a  plate  A  which  carries  the  drill  bushings  for  guid- 
ing   the    drills,    the    motor   bodies    being    located    on    central 


Reciprocal  Milling  Attachment   for   machining  the   Slot 
m    Desk    Fan    Bases 


Fig.    7.     Detail   View   of   the    Fixture   shown    in    Fig.    6 

guide  studs  C  by  two  guide  pins  D  in  the  proper  positions 
from  one  of  the  arms.  This  type  of  jig  is  of  open  construc- 
tion, easily  cleaned,  and  enables  the  work  to  be  removed  and 
replaced  very  quickly. 

Doubling  Production  on  the  Cleveland  Automatic 
Fig.  8  shows  an  improvement  in  tool  arrangement  on  the 
Cleveland  automatic  for  making  the  commutator  shells  shown 
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Fig.    8.      Doubling   Production    on    a   Cleveland    Automatic   Screw 
Machine   by  having  two  Sets   of  Tools   in  the  Turret 

in  Fig.  9,  which  are  used  on  an  automobile  electric  starter. 
These  parts  are  made  from  a  3U-inch  bar  of  cold-rolled  steel, 
and  by  the  tooling  arrangement  shown  in  Fig.  8  the  produc- 
tion was  increased  from  14  to  28  pieces  per  hour.  The  tool- 
ing equipment  consists  of  two  sets  of  tools  carried  in  the 
turret  and  a  form  tool  for  producing  or  shaping  two  pieces 
instead  of  one  at  each  stroke 
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of  the  cross-slide.  The  order 
of  operations  is  as  follows: 
After  feeding  the  stock  out  to 
the  stop  .4.  the  hole  is  drilled 
and  the  bar  turned  by  a  com- 
bination tool  B  held  in  the 
turret;  then  by  means  of  the 
combination  reamer  and  coun- 
terbore  C,  the  hole  is  reamed 
and  counterbored  in  the  front 
end  to  the  beveled  shape 
shown  in  Fig.  9.  The  cross- 
slide  then  advances  and  cuts 
the  first  formed  piece  off, 
after  which  the  other  set  of 
tools  comes  into  operation 
and  forms  another  piece,  two 
pieces  dropping  from  the  ma- 
chine at  every  complete  index 
of  the  turret.  This  method  of  doubling  up  the  tools  in  the 
turret  can  be  used  to  advantage  on  thin  work  of  this  type 
where  only  a  few  operations  are  performed  from  the  turret. 

D.  T.  H. 

ACCURATE  METHOD   OF  LAYING   OUT 
KEYWAYS   IN   TIMING   GEARS 

BY   ERNEST   A.   BUNGE' 

Between  the  crankshaft  and  camshaft  or  the  magneto  driv- 
ing shaft  in  an  automobile  motor,  there  are  many  places 
where  errors  may  occur,  the  aggregate  of  which  may  seri- 
ously affect  the  timing.  This  makes  it  necessary — especi- 
ally when  building  a  model  requiring  the  work  to  be  done 
without  special  fixtures — for  each  keyway  in  the  shaft  or 
timing  gear  to  be  located  very  accurately.  We  have  had 
quite  a  lot  of  this  to  do  on  model  and  special  work,  and  have 
noticed  that  otherwise  good  mechanics  have  difficulty  on 
this  work  through  the  lack  of  a  good  method.  Believing  that 
there  are  many  others  who  do  not  get  this  kind  of  a  job 
often  enough  to  have  worked  up  a  simple  and  direct  system 
of  their  own,  I  herewith  describe  the  method  we  have  fol- 
lowed with  excellent  results. 

Let  us  suppose  we  have  a  timing  as  shown  in  the  accom- 


panying illustration,  and  for  the  sake  of  slniplicily,  lot  us 
for  the  present  assume  It  to  lie  a  spur  gear,  the  HpecKicatlons 
(•ailing  for  a  3/16-lnch  keyway  located  on  the  center  line  of 
the  tooth  space.  The  number  of  teeth  is  immaterial.  Our 
(irst  move  will  be  to  mount  the  gear,  with  tlio  mandrel 
properly  dogged,  etc.,  on  the  index  centers.  If  we  have  a 
true  running  expanding  mandrel  that  fits  in  the  index 
s))indle,  it  will  be  somewhat  handler  than  the  solid  mandrel. 
See  tliat  the  index  head  is  equipped  with  an  index  plate,  one 
liaving  a  circle  with  the  largest  number  of  holes  that  will 
pi'rmit  division  in  degrees  being  preferable  for  this  purpose. 
With  a  surface  gage  having  a  very  sharp  pointed  scriber,  find 
tlio  center  of  the  gear;  this  is  accomplished  by  approximat- 
ing as  nearly  as  possible  and  then,  with  the  backlash  in  the 
index  head  taken  up,  .scribe  a  short  line  near  the  edge  of  the 
gear,  say  at  .1.  Then  index  the  gear  through  one-half  turn, 
which  brings  this  line  at  B,  and  scribe  another  short  line  at 
this  position  with  the  same  setting  of  the  surface  gage.  It 
the  setting  is  correct,  the  two  lines  will  coincide;  but  should 
there  be  a  difference  C  as  shown,  it  will  indicate  that  the 
surface  gage  scriber  is  either  too  high  or  too  low.  If  thla 
is  found  to  be  the  case,  adjust  the  scriber  to  bring  the  point 
exactly  midway  between  these  lines  and  repeat  the  test; 
when  the  line  drawn  on  one  side  of  the  center  coincides  with 
another  line  drawn  on  the  opposite  side — the  gear  being 
indexed  one-half  turn  as  previously  explained — we  have  found 
the  center.  Next  we  must  find  the  tooth  space  represented  by 
the  distance  D.  With  the  surface  gage  scriber  at  position  A, 
set  the  scriber  point  so  it  just  touches  the  periphery  of  the 
gear,  and  index  the  gear  around  in  the  direction  of  the  arrow 
so   that  the  edge  E  of  the  gear  tooth  comes  exactly  to  the 

scriber  point.  Mark  the  posi- 
tion of  the  index  crank  with 
the  index  sector.  Now  move 
the  gear  around  until  the 
edge  F  of  the  next  tooth 
comes  exactly  to  the  scriber 
point.  Count  the  number  of 
holes  passed  over  in  the  in- 
dex plate.  Let  us  suppose 
we  count  twelve  holes;  then 
the  distance  D  requires 
twelve  holes,  and  one-half  of 
this  or  six  holes  will  give  us 
the  point  midway.  Now  re- 
turn to  E  and  index  that 
number,  and  we  have  brought 
the  gear  to  the  position 
shown  in  the  illustration. 

We  can  now  lay  out  the 
position  of  the  keyway  by  ad- 
justing our  scriber  point  3/32  inch  above  or  below  the  center, 
and  scribing  a  fine  line  from  the  hole  to  the  left  as  shown; 
then  indexing  the  gear  around  one-half  turn,  bringing  A  to 
position  B;  and  then  with  the  same  setting  of  the  surface 
gage,   scribing  another  fine  line  from  the  hole  to  the  right. 


Commutator   Shell   on   which    Production   has   been   doubled 
on    the    Cleveland   Automatic    Screw    Machine 


*  Address:     110    Boulevard,    Hartford,    Conn. 
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Tlie  two  parallel  lines  thus  obtained  mark  the  location  of 
the  keyway.  If  the  keyway  is  to  be  cut  in  the  shaper,  an 
additional  center  line  at  right  angles  to  A — B  will  be  of  ser- 
vice in  setting  the  gear  in  the  shaper  vise,  as  by  our  method 
we  set  the  gear  with  this  vertical  center  line  parallel  to  the 
vise  jaw  and  carefully  guide  the  tool  between  the  lines  scribed 
for  that  purpose,  until  we  arrive  at  the  proper  depth.  If 
care  has  been  exercised  in  the  previous  operations,  you  will 
have  the  keyway  located  as  accurately  as  is  possible  without 
an  elaborate  special  fixture.  It  is  assumed  that  unless  you 
are  blessed  with  unusually  good  eyesight,  you  will  use  a 
magnifying  glass  to  assist  in  making  these  settings.  Had  the 
drawing  called  for  a  keyway  to  be  located  in  a  position  39 
degrees  40  minutes  measured  counter-clockwise  from  the 
center  of  the  tooth  space,  after  we  had  found  the  center  of 
the  tooth  space,  we  would  have  indexed  the  gear  that  amount 
in  the  direction  of  the  arrow,  which  would  bring  the  tooth 
space  center  to  position  marked  G.  The  keyway  would  then 
be  laid  out  as  before. 

In  the  previous  examples  we  have  assumed  the  gear  to  be  a 
spur  gear.  Had  it  been  a  helical  gear,  if  the  layout  for 
the  keyway  is  shown  on  the  side,  our  method  would  be  the 
same  as  for  a  spur  gear,  except  that  in  finding  the  center 
of  the  tooth  space  we  would  be  obliged  to  work  entirely 
on  the  side  of  the  gear.  A  moment's  consideration  will  show 
why  this  must  be.  The  layout  may  bo  shown  on  a  plane  at 
the  center  of  the  gear  width  as  indicated  by  the  line  D — D; 
only  one  helical  cut  is  represented  to  avoid  confusion.  In  a 
case  like  this,  before  mounting  the  gear  on  the  mandrel,  we 
would  scribe  a  line  D — D  on  the  ends  of  the  gear  teeth.  Then 
after  the  gear  Is  in  position,  to  find  the  center  of  the  tooth 
space  as  in  the  previous  examples,  we  set  our  surface  gage 
scriber  point  exactly  on  this  line  D — D  and  find  the  center  of 
the  tooth  space  as  before.  Having  found  the  center,  scribe 
the  line  across  the  side  of  the  gear  and  proceed  the  same  as 
for  the  spur  gear.  Had  it  been  necessary  to  work  from  the 
center  of  a  tooth  instead  of  a  tooth  space,  the  procedure,  ex- 
cept for  this  difference,  would  have  been  the  same. 

FIXTURE  FOR  MILLING   CLUTCHES 

BY    I.  W.    SPRINK" 

The  accompanying  illustrations  show  the  design  and  con- 
struction of  a  special  form  of  dividing  head  used  for  cutting 
the  clutches  on  transmission  drive  pinions  and  sliding  gears. 


Fig.    1.     Cross-sectional  View  of  Fixture  for  milling:  Clutches 
and    Details    of    Work-holding    Mandrels 

This  fixture  consists  of  a  frame  A  into  which  the  spindle  B 
is  fitted.  The  spindle  is  designed  to  serve  as  a  collet  chuck 
on  the  upper  end  and  is  arranged  to  carry  the  large  index 
plate  C  at  its  lower  end.  The  method  of  operating  this  divid- 
ing head  is  very  simple,  the  spindle  being  rotated  by  means 
of  the  handle  D.  The  index  plate  has  a  series  of  holes  E 
drilled  in  it  at  a  convenient  angle  to  receive  the  handle  D. 
To  turn  the  spindle,  it  is  merely  necessary  to  withdraw  the 
locking  bolt  F  by  means  of  the  small  lever  provided  for  that 
purpose,  and  move  the  index  plate  around  by  means  of  the 
handle  D. 


The  method  of  chucking  the  pinion  shaft  G  Is  clearly 
shown  in  the  cross-sectional  view.  Fig.  1,  and  will  need  little 
description  to  make  it  clear  to  any  mechanic.  It  will  be  seen 
that  a  small  collar  //  rests  in  a  hole  at  the  bottom  of  the 
spindle;  this  collar  receives  the  downward  thrust  of  the  work 
and  also  serves  the  purpose  of  locating  the  lower  end  of  the 
work  to  bring  it  exactly  perpendicular.  In  using  this  fixture 
it  is  customary  to  put  a  sheet-metal  washer  between  the 
lower  face  of  the  pinion  and  the  top  surface  of  the  chuck 
ring  I  in  order  to  keep  chips  and  oil  from  running  dow'n  into 
the  dividing  head.  The  collet  chuck  is  cut  into  three  parts 
and  provided  with  springs  between  its  faces  to  expand  the 
collet. 


Fir 


Plan   View   of   Fixture   for  milling   Clutches 


•  Address:     3209  MoKinley   Blvd.,    Milwaukee,    Wis. 


When  milling  the  clutch  gear  J  the  split  collet  is  replaced 
by  the  expansion  chuck  K.  The  body  of  this  chuck  fits  into 
the  spindle  and  is  locked  in  position  by  the  chucking  ring  /. 
The  work  is  held  on  this  chuck  by  expanding  it  by  means  of 
the  taper  headed  screw  L,  which  is  turned  by  a  square  key. 
The  hardened  steel  collar  M  is  fitted  onto  the  chuck  to  pro- 
vide a  good  bearing  surface  and  resist  wear.  The  clutch  gear 
is  shown  in  position  on  the  chuck  by  dotted  lines. 

It  will  be  evident  that  eight  cuts  are  required  to  complete 
the  milling  operations  on  one  of  these  clutch  gears,  and  con- 
sequently it  is  necessary  to  use  an  eight-point  index  plate.  A 
cutter  %  inch  wide  is  used.  After  setting  to  bring  the  cutter 
to  the  required  depth,  the  milling  machine  saddle  is  moved 
in  until  one  edge  of  the  cutter  registers  with  a  point  0.010 
inch  to  the  left  of  the  center;  four  cuts  are  then  made,  com- 
pleting one  side  of  the  clutch  teeth.  To  mill  the  other  side 
of  the  teeth,  the  milling  machine  saddle  is  moved  out  until 
the  other  side  of  the  cutter  registers  with  a  point  0.010  inch 
to  the  right  of  the  center.  The  head  is  then  indexed  %  revo- 
lution to  mill  the  side  of  the  first  tooth,  and  then  14  revolu- 
tion for  taking  each  of  the  three  remaining  cuts.  The  clutch 
teeth  are  cut  a  little  off  center  in  order  to  give  the  clutches 
the  required  amount  of  clearance. 

All  steel  parts  of  this  dividing  head  are  carbonized,  hard- 
ened and  ground  to  make  a  good  serviceable  tool.  The  ideas 
embodied  in  the  design  of  this  special  dividing  head  may 
suggest  other  uses  for  a  tool  of  this  kind  where  it  is  required 
to  perform  milling,  drilling  and  other  operations  on  work 
for  which  the  regular  milling  machine  dividing  head  is  not 
suitable. 

*     *     * 

What  is  claimed  to  be  the  largest  wind  motor  in  the  world 
has  lately  been  erected  at  Harlingen,  in  Holland,  for  drain- 
ing a  tract  of  lowland  redeemed  from  the  sea  by  high  em- 
bankments, the  area  being  nearly  2000  acres.  This  wind 
motor  is  provided  with  steel  sails  and  is  mounted  on  a  steel 
tower.  It  has  a  diameter  of  50  feet.  It  is  an  interesting  fact 
that  while  some  years  ago  the  wooden  windmills  of  Holland 
began  to  be  replaced  by  internal  combustion  engines,  during 
the  last  five  years  the  steel  windmill  has  begun  to  be  more 
and  more  employed,  especially  for  pumping  purposes. 
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THE    PROBLEM   OP   DISTRIBUTION 

The  greatest  problem  confronting  society  is  tliat  of  dis- 
tributing the  products  of  factory,  mine,  farm,  and  every  in- 
dustry more  efficiently,  which  means  at  less  cost.  Scientific 
management  has  done  wonders  in  reducing  the  cost  of  manu- 
facture, but  it  is  of  little  avail  to  cut  the  cost  of  manufactur- 
ing products  when  the  great  cost  of  distribution  remains 
practically  unchanged.  The  disparity  in  the  price  of  farm 
products  in  the  city  and  country  is  notorious.  What  is 
needed  is  some  better  means  of  bringing  producer  and  con- 
sumer together. 

Manufacturers  spend  money  liberally  to  bring  their  prod- 
ucts to  the  attention  of  possible  customers,  and  it  must  be 
counted  a  great  achievement  of  advertising  that  some  great 
businesses  have  been  developed  very  largely  by  its  aid.  But 
while  it  is  true,  and  of  course  perfectly  natural,  that  a  man 
will  read  advertisements  which  describe  the  tools  and  ma- 
terials of  his  own  trade  or  business,  and  about  anything  in 
particular  which  appeals  especially  to  him  in  a  personal  way, 
it  is  true  also  that  the  advertising  of  general  products  is  not 
habitually  read  by  the  general  reader  as  the  editorial  pages 
are  read.  This  is  one  of  the  great  problems  of  distribution, 
but  we  believe  it  is  in  course  of  solution.  The  old  suspicion 
of  advertising  claims  and  statements  is  wearing  away.  Ad- 
vertising has  gained  greatly,  not  only  in  good  taste  and  in 
the  ability  to  impart  information,  but  also  in  the  reputation 
for  reliability. 

The  columns  of  the  foremost  newspapers,  the  leading  mag- 
azines and  technical  journals  are  open  only  to  the  advertising 
of  reputable  people  whose  claims  are  scrutinized,  and  no 
reader  of  important  journals  can  now  afford  to  neglect  the 
advertising.  Speaking  of  technical  journals  in  particular, 
the  reader  who  regularly  consults  the  advertising  acquires  a 
great  deal  of  valuable  technical  information,  a  knowledge  of 
new  developments  and  considerable  trade  information  which 
can  be  acquired  in  no  other  way.  The  day  is  not  far  distant, 
we  believe,  when  the  advertising  pages  of  Machinery,  for 
example,  will  rival  the  reading  pages  in  presenting  news  of 
improved  practice,  materials,  machines  and  designs.  Stilted 
catalogue  advertisements  devoid  of  life  and  drawing  power 
will  be  entirely  displaced,  as  many  of  them  are  now,  by 
masterly  argument  and  convincing  claims  that  will  make  the 
silent  salesman — the  technical  journal — an  even  more  potent 
5actor  in  the  great  problem  of  distribution. 


HERRINGBONE  GEARS  FOR 
HEAVY  DUTY 

In  the  beginning  of  mill  construction  the  gearing  was  made 
Willi  wooden  teeth,  and  this  form  was  slowly  displaced  by 
cast-iron  gears  with  Integral  teeth,  molded  from  a  full  pat- 
tern. These  cast  gears,  however,  were  inaccurate  and  noisy. 
The  patternmaker  might  make  the  pattern  with  thoroughness 
and  skill,  but  it  was  soon  warped  by  rough  usage  in  the 
foundry  and  the  influences  of  the  weather.  A  great  im- 
provement in  cast  gears  was  effected  by  the  molding  machine 
which  eliminated  the  tooth  inaccuracies  inherent  in  the  full 
pattern.  A  pattern  of  one  tooth  only,  indexed  step  by  step, 
formed  a  mold  in  the  sand  with  precision,  and  thus  elimin- 
ated the  troubles  and  expenses  incident  to  the  use  of  the  old 
full  patterns.  But  the  requirements  of  modern  machinery 
construction  were  not  always  met  satisfactorily  in  cast  teeth, 
and  so  the  final  step  in  spur  gear  making  was  effected  when 
machines  were  built  for  forming  the  teeth  from  the  solid 
metal  by  formed  cutters  or  generating  tools.  Today  spur 
gears  twenty-five  feet  in  diameter  and  larger  are  machine 
cut,  but  this  stage,  too,  is  but  another  step  in  the  evolutionary 
process. 

The  spur  gear  drives  its  mate  evenly  or  unevenly,  depend- 
ing on  whether  or  not  its  tooth  forms  are  true  shapes.  If  the 
shapes  are  true,  if  the  gears  are  correctly  mounted  and  if 
they  are  not  overloaded  the  angular  motion  transmitted  will 
be  regular,  but  ideal  conditions  are  difficult  to  realize  in  the 
beginning  and  almost  impossible  to  maintain. 

The  inherent  defects  of  spur  gearing  are  being  more  and 
more  realized  as  the  requirements  of  machine  users  become 
more  and  more  rigid,  and  designers  are  specifying  herring- 
bone or  double-helical  gears  for  positions  in  which  spur  gears 
have  proved  unsatisfactory.  The  smooth  running  char- 
acteristic of  the  double-helical  gear  is  no  new  discovery.  On 
the  contrary,  it  has  been  known  a  long  time,  and  this  type 
of  gear  has  been  much  used,  but  only  when  its  higher  cost 
was  warranted  by  the  conditions  to  be  overcome.  Now,  how- 
ever, the  difference  in  the  cost  of  spur  and  herringbone  gears 
is  becoming  less  and  less  as  improved  processes  are  being 
applied  to  the  production  of  the  latter.  As  some  one  has 
aptly  remarked,  the  herringbone  gear  is  to  the  spur  gear  what 
the  cut  gear  was  to  the  cast  gear.  That,  in  a  nutshell,  tells 
the  story  of  evolution. 

ALLOY  STEEL   GEARS  IN  MACHINE 
TOOL  CONSTRUCTION 

Considerable  experimenting  has  been  done  by  machine 
tool  builders  in  an  endeavor  to  follow  automobile  manu- 
facturers in  the  use  of  alloy  steel  gears  in  gear-boxes  and 
other  power  transmitting  units  of  machine  tools  in  order  to 
prevent  breakage  and  stripping  of  gear  teeth.  Alloy  steel, 
such  as  chrome-vanadium  and  chrome-nickel,  has  been  used 
with  more  or  less  success.  Where  it  is  impossible  to  make  a 
complete  analysis  of  the  steel  before  working  it  up,  it  has 
been  found  that  alloy  steel  gives  far  more  trouble  than  or- 
dinary carbon  steel.  The  limits  of  fluctuation  in  heat-treat- 
ment are  much  narrower  than  in  ordinary  carbon  steel,  and 
the  material  must  be  handled  much  more  carefully  if  good 
results  are  to  be  expected.  One  machine  tool  builder  in  the 
Middle  West  has  tried  both  chrome-vanadium  and  chrome- 
nickel  steel  for  gears  which  are  used  in  a  gear-box  transmit- 
ting considerable  power.  Very  unsatisfactory  results  had 
been  obtained,  and  this  manufacturer  has  gone  back  to  the 
use  of  ordinary  carbon  steel  having  a  carbon  content  of  0.20 
per  cent,  heat-treating  the  gears  in  the  most  scientific  manner 
known.  Since  using  carbon  steel  this  company  has  found  that 
its  troubles  in  the  way  of  breakage  and  stripping  of  gear 
teeth  are  practically  eliminated.  A  more  uniform  carbon 
content,  in  ordinary  carbon  steel,  is  obtained;  and  hence  the 
same  heat-treatment  on  different  classes  of  gears  can  be  em- 
ployed with  very  little  loss.  This  seems  interesting,  since 
the  development,  of  late,  has  pointed  rather  to  the  use  of 
chrome-nickel  and  chrome-vanadium  for  gears  that  are  re- 
quired to  work  under  severe  conditions  of  load,  speed  and 
shock. 
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FORCED   FITS 

Periodic-ally,  in  the  transactions  of  engineering  societies 
and  in  the  teclinical  press,  discussions  appear  witli  regard 
to  tlie  proper  allowances  for  mal<ing  forced  or  pressed  fits 
with  full  holding  power  and  maximum  economy  of  metal. 
There  seems  to  be  no  such  uncertainty  with  respect  to  shrink- 
age fits — a  confidence  which  is  justified  fully  by  their  ex- 
tensive use  in  all  built-up  ordnance.  The  integrity  and 
safety  of  every  high-powered  gun,  in  all  armies  and  navies, 
depends  upon  shrinkage  allowances,  and  the  total  absence 
of  accidents  in  recent  years  through  the  bursting  of  the 
breech  in  such  guns  proves  that  these  allowances  are  ade- 
quately proportioned  for  the  stresses  which  the  compound 
cylinder  forming  the  breech  must  meet  when  the  charge  is 
exploded.  The  thickness  of  these  cylinders  and  their  relative 
"allowances"— that  is,  the  difference  before  shrinkage  be- 
tween the  external  diameter  of  the  inner  cylinder  and  the 
Internal  diameter  of  the  outer — are  always  based  funda- 
mentally on  Lamp's  formula  for  the  determination  of  the 
stresses  in  thick  cylinders.  The  derivation  and  application 
of  this  formula  have  been  fully  discussed  in  previous  num- 
bers of  M.vnii.NKiiY. 

If  the  allowances  for  the  forced  fit  are  so  proportioned 
that,  in  pressing  home  the  inner  member — axle,  shaft  or 
crank-pin — into  the  outer  member — wheel-hub  or  crank — 
there  occur  only  expansion  of  the  latter  and  compression 
of  the  former,  both  within  the  elastic  limits  of  the  metals, 
then  Lame's  formula  is  fully  applicable  to  forced  fits  also. 
Let  us  consider  the  effects  which,  by  this  formula,  are  shown 
to  be  caused  by  shrinkage  and  on  the  assumption  as  above 
by  forcing  also. 

The  radial  pressure  on  the  contact  surfaces  of  the  fit  pro- 
duces a  radial,  compressive  stress  in  both  the  inner  and 
outer  members.  As  a  result  of  this  stress  there  are  induced 
in  the  outer  member  a  circumferential  tensile  stress  or 
"hoop  tension"  and  also,  through  lateral  contraction,  a  longi- 
tudinal compressive  stress  which,  in  wheel  or  crank-pin 
hubs,  is  negligible.  The  hoop  tension  diminishes  in  intensity 
very  rapidly  from  the  inner  to  the  outer  circumference  of 
the  hub,  and  hence  the  critical  and  dangerous  part  of  the 
fit  lies  at  the  inner  layer,  that  is,  at  the  bore.  So  long  as 
the  tensile  stress  in  this  layer  does  not  exceed  the  ultimate 
tensile  strength  of  the  metal,  the  hub  will  not  burst,  and,  con- 
versely, no  hub  thickness  whatever  will  prevent  rupture  if 
the  ultimate  tensile  stress  of  the  metal  at  the  bore  be  ex- 
ceeded. Further,  as  the  radial  stress  decreases  so  rapidly 
toward  the  outer  circumference,  the  influence  of  wheel-arms 
and  crank-webs  on  the  resultant  hoop  tension  is  relatively 
slight.  The  allowance  per  inch  of  diameter  of  the  inner 
member  depends  upon  its  coefficient  of  elasticity,  the  allow- 
able tensile  stress  at  the  bore  and  the  quotient  of  the  true 
compressive  stress  at  the  outer  surface  of  the  inner  member, 
divided  by  the  hoop  tension  at  the  bore.  The  holding  power 
of  the  fit  is  the  sum  of  the  total  radial  pressures  on  the 
contact  surface,  and  this  pressure  is,  in  turn,  affected  by  the 
size  of  the  allowances  and  the  compressibility  and  expansi- 
bility of  the  inner  and  outer  members,  respectively,  the  ex- 
pansibility depending  to  some  extent  on  the  thickness  of  the 
hub.  As  increased  diameter  gives  augmented  contact  sur- 
face, the  allowance  per  inch  of  diameter  may  be  decreased 
if  the  holding  power  required  does  not  increase  proportion- 
ately with  this  surface. 

While  the  basic  principles  governing  shrinkage  and  forced 
fits  are  the  same,  the  methods  of  making  them  differ,  and 
hence  there  is  some  doubt,  especially  with  large  allow^ances, 
as  to  whether  the  formulas  for  a  shrinkage  fit  apply  fully 
to  the  forced  fit.  With  the  latter,  in  driving  the  inner  mem- 
ber home,  the  effective  allowances  and  holding  power  may 
be  reduced  either  by  abrasion  or,  with  unduly  large  allot\'- 
ances  and  ductile  metal  in  the  hub,  by  an  axial  flow  of  that 
metal  in  advance  of  the  entering  inner  member.  There  seems 
no  question,  however,  that  with  metals  of  average  stiffness, 
the  allowances  in  forcing  should  not  exceed  those  for  shrink- 
age, as  otherwise  there  will  be  at  the  bore  either  excessive 
stress,  permanent  set  or  rupture,  with  ultimate  failure  of 
the  fit. 


OPPORTUNITIES  FOR   THE   MACHINIST 

HY     t\    U      .JAUOHB' 

Anyone  who  has  associated  with  machinists  to  any  extent 
cannot  help  but  realize  that  they  are  sometimes  discontented 
with  their  prospects  in  life.  When  the  machinist  compares 
his  wages  and  outlook  with  those  of  his  fellowmen  who  are 
employed  at  other  vocations,  he  naturally  draws  conclusions, 
which  may,  or  may  not  be  logical.  In  interviewing  a  num- 
ber of  machinists,  we  find  some  that  are  satisfied  and  con- 
tented. On  the  other  hand,  many  claim  that  their  wages  are 
insuflicient  when  compared  to  the  rates  paid  in  other  skilled 
trades,  and  that  life  offers  no  better  prospects  than  uninter- 
esting daily  toil  for  years  to  come.  It  cannot  be  justly 
claimed  that  all  forms  of  discontent  are 'harmful,  for  am- 
bition and  discontent  often  go  hand  in  hand,  the  one  being 
the  direct  cause  of  the  other.  The  dissatisfied  machinist  has 
a  vague  idea  that  he  would  like  to  work  at  some  other  calling, 
but  for  some  unknown  reason  the  majority,  when  discussing 
the  subject,  seem  to  have  a  leaning  toward  vocations  for 
which  they  have  had  no  training.  However,  an  examination 
of  the  ideas  advanced  shows  the  same  desires:  viz.,  greater 
compensation  for  energy  expended,  less  manual  labor  and 
more  leisure  time.  We  cannot  claim  that  these  desires  are 
unreasonable,  for  they  have  been,  and  always  will  be,  enter- 
tained by  useful  citizens  in  all  walks  of  life.  How  about 
the  machinist?  What  chance  has  he  in  the  competitive 
struggle?  Twenty-five  years  of  close  association  with  ma- 
chinists and  machine  shops  has  convinced  the  writer  that  the 
machinist  has  a  better  chance  than  the  average  worker  and 
the  conclusions  drawn  are  taken  from  actual  experience. 
The  word  "worker"  is  used  in  this  case  to  designate  anyone 
who  is  not  possessed  of  an  independent  income. 

In  considering  the  wages  paid  machinists,  we  must  not  lose 
sight  of  the  fact  that  they  are  regulated  by  the  inflexible 
law  of  supply  and  demand.  As  an  illustration,  if  there  are 
ten  open  positions  at  $3.50  per  day,  and  fifteen  idle  ma- 
chinists to  fill  these  positions,  it  is  evident  that  not  one  of 
the  fifteen  could  reasonably  expect  more  than  the  current 
rate.  On  the  other  hand,  if  there  were  only  five  available 
men,  it  is  evident  that  some  of  this  number  would  succeed 
in  getting  a  higher  rate,  depending,  of  course,  on  their  ability 
to  sell  what  they  have  to  offer — their  labor. 

When  considering  the  wage  question  there  is  another  fact 
that  is  often  overlooked  by  the  mechanic;  that  is,  the  close 
competition  that  exists  between  manufacturers  w^hose 
products  are  identical.  Let  it  be  assumed  that  two  concerns 
are  engaged  in  the  manufacture  of  machine  tools — lathes,  for 
instance.  They  both  buy  material  in  the  open  market  at 
practically  the  same  prices,  the  shop  management  is  as  ef- 
ficient as  possible,  the  selling  methods  are  the  same,  and  the 
combined  output  goes  to  the  same  market.  In  both  cases  the 
selling  prices  must  be  practically  alike  for  tools  of  like  de- 
sign and  purpose.  It  is  a  well  known  fact  that  labor  is  the 
most  expensive  factor  in  any  industry;  therefore  one  con- 
cern cannot  pay  more  than  the  current  rates  for  skilled 
mechanics  and  dividends  to  the  stockholders  at  the  same 
time. 

In  comparing  machinists'  wages  with  those  paid  other 
skilled  workers,  we  must  take  equal  conditions,  considering 
carefully  the  amount  of  skill  involved,  the  number  of  avail- 
able working  days  per  year,  the  personal  risk  encountered, 
and  in  some  cases  the  physical  strength  required.  A  die- 
sinker  receives  high  wages  because  his  work  calls  for  a  com- 
bination of  mechanical  skill  and  artistic  ability.  A  tool- 
maker  is  well  paid,  as  it  calls  for  more  than  ordinary  skill, 
together  with  long  practice,  to  work  to  close  limits.  An  ex- 
perimental hand,  that  is  one  w^ho  constructs  initial  machines 
from  drawings  without  the  aid  of  jigs,  is  well  paid,  as  it  takes 
more  than  ordinary  ability  to  become  proficient  at  this  class 
of  work.  It  is  not  logical  to  compare  machinists'  wages  with 
the  rates  paid  to  those  employed  in  the  building  trades,  car- 
penters, masons,  tile  setters,  structural  steel  workers,  etc., 
because  these  trades  do  not  give  steady  employment  owing 
to  inclement  weather  and  off  seasons.  While  the  building 
trades   are   well   paid,   their  members   are   seldom   better   off, 
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.vcar  for  year,  lliaii  the  iiiachlnlst.  Their  only  Kain  Is  lno 
niufh  leisure  time.  This  Is  a  serious  setbaek  I'roni  a  llnanclal 
point  ol'  view,  as  one  always  spends  more  than  usual  while 
unemployed,  that  Is  11'  one  has  It  to  spend.  Structural  steel 
workers  are  W(>11  paid  because  their  work  Involves  the  daily 
risk  of  lire  and  llnib.  I'erhaps  the  hlKhest  paid  skilled 
workers  are  the  rollers  employed  in  steel  mills.  They  re- 
ceive Irom  .fS  to  $15  per  day.  depending  on  the  material 
rolled.  This  work  calls  for  unusual  strength,  great  skill  and 
a  sure  eye  and  hand— hence  the  high  wages.  In  all  the  call- 
ings mentioned  it  would  be  comparatively  easy  to  obtain 
workers  at  low  rates  If  more  than  enough  men  possessing  the 
necessary  qualiflcatlons  were  constantly  in  the  ranks  of  the 
unemployed.  That  high  priced  men  find  ready  employment 
at  the  above-mentioned  trades  is  due  to  the  fact  that  they 
possess  certain  qualifications  not  found  In  the  average  person. 

On  the  other  hand,  the  machinist  receives  better  com- 
pensation for  the  time  and  effort  spent  than  many  other 
skilled  workers.  As  an  illustration  we  can  consider  the 
furniture  workers  of  Grand  Rapids,  Mich.,  or  Evansville,  Ind. 
These  are  two  of  the  largest  furniture  manufacturing  centers 
in  the  country.  While  the  component  parts  of  any  piece  of 
furniture  have  to  be  accurately  machined,  the  work  is  of  a 
semi-automatic  nature.  As  it  is  routine  work  any  man  can 
become  skilled  in  a  short  time,  provided  he  possesses  a  cer- 
tain amount  of  mechanical  ability.  For  this  reason  the 
wages  paid  are  comparatively  low,  as  men  who  could  become 
qualified  and  who  w^ould  be  willing  to  work  for  moderate 
wages  can  easily  be  obtained. 

Coming  back  to  the  direct  subject:  How  is  the  machinist 
to  better  his  condition  to  the  extent  of  increasing  his  com- 
pensation? There  are  many  ways.  For  example,  instead  of 
being  an  ordinary  hand  on  uninteresting  routine  work,  why 
not  be  an  expert  all-around  man?  The  work  is  interesting 
and  the  wages  good.  While  the  way  to  success  is  somewhat 
rocky,  it  has  been  traveled  by  many  and  the  skill  attained 
is  sure  to  be  recognized  sooner  or  later.  When  a  machinist 
has  once  earned  the  reputation  of  being  a  skilled  and  reli- 
able workman,  the  fat  pay  envelope  becomes  a  reality  instead 
of  a  dream.  There  are  three  primary  qualifications,  good 
health,  mechanical  intuition  and  the  love  of  adventure.  It 
is  an  acknowledged  fact  that  shop  practice  varies  greatly, 
not  only  locally,  but  all  over  the  country.  For  this  reason, 
it  is  necessary  for  the  man  who  desires  to  become  an  expert 
to  follow  the  wanderlust  for  a  period  of  years.  This  involves 
working  on  all  sorts  of  machine  work  in  many  localities. 
The  scene  of  activities  often  includes  every  large  city  in  the 
country.  The  life  is  hard  in  many  ways,  calling  for  a  cast- 
iron  constitution.  Days  of  misery  are  sure  to  be  encountered; 
there  will  be  times  of  sickness  among  total  strangers,  or 
what  is  worse,  no  money.  It  is  well  to  mention  these  facts 
in  passing;  otherwise  one  might  form  the  opinion  that  the 
life  of  the  roving  machinist  is  a  bed  of  roses.  It  is  worth 
while,  however,  as  the  experience  gained  by  travel  and  asso- 
ciation is  invaluable.  After  a  machinist  has  worked  in  thirty 
or  forty  shops  he  should  be  a  good  mechanic  if  it  is  in  him 
to  be  one. 

No  system  of  training  is  without  its  drawbacks,  and  the 
schooling  received  by  the  wandering  machinist  is  no  ex- 
ception. Often  times  the  wanderlust  is  irresistible  to  one 
who  has  once  answered  it.  This  is  especially  true  during  the 
first  balmy  days  of  spring.  The  stay-at-home  hears  the  same 
call,  but  he  lacks  the  courage  or  initiative  to  answer  it.  The 
result  of  answering  the  call  is  that  many  mechanics  never 
settle  down.  This  is  true  of  the  minority  only,  for  the  roam- 
ing machinist  is  very  like  his  stay-at-home  brother  in  one 
respect;  he  cannot,  or  at  least  does  not,  resist  the  feminine 
charms.  Thus  he  generally  marries,  and  home  ties  eventu- 
ally compel  him  to  settle.  He  is  careful  where  he  settles, 
however,  as  experience  has  taught  him  to  compare  conditions 
and  to  form  accurate  decisions  as  to  what  constitutes  fair 
treatment,  wages,  etc.  His  varied  training  has  developed 
initiative.  Therefore  he  knows  how  to  proceed  in  selling  his 
labor  to  the  best  advantage.  Those  who  have  been  trained 
in  the  school  of  experience  seldom  try  to  stir  up  trouble 
when  unfair  shop  conditions,  real  or  fancied,  are  encountered. 


II  illssiilislled  they  remedy  the  situation  very  simply  by  fol- 
loulng  the  line  of  least  resistance — they  seek  employment 
I'lsfwhere. 

It  Is  sometimes  argued  that  under  present  condilions  a 
varied  training  is  not  necessary,  that  we  are  in  an  age  of 
specialization,  etc.  Perhaps  we  are.  Nevertheless  the  fact 
remains  that  men  who  have  had  the  varied  training  on  actual 
work  invariably  succeed  in  obtaining  responsible  positions  at 
good  wages.  There  are  several  kinds  of  varied  training.  The 
college  trained  mechanical  engineer  is  one  example.  That 
he  is  college  trained  is  due  to  the  fact  that  his  parents  were 
(inancially  able  to  not  only  support  him,  but  pay  expensive 
tuition  fees  during  a  period  of  his  life  when  his  earning 
power  was  absolutely  nil.  We  respect  the  college  man  be- 
cause he  has  had  a  varied  training  along  theoretical  lines. 
Thousands  of  dollars  have  been  spent  on  his  education.  Why 
was  this  done?  To  fit  him  for  his  life  work  and  to  make 
him  a  useful  member  of  society.  The  practically  trained  man 
is  respected  because  he  has  shown  ability  to  light  his  own 
way,  thus  making  possible  a  varied  training.  He  has  asked 
no  favors  of  anyone.  Not  only  has  he  made  his  success  pos- 
sible, but  he  has  also  been  a  producer  the  meanwhile.  Who 
deserves  the  greater  credit,  the  one  who  had  the  way  paved 
for  him,  or  the  other  who  fought  his  own  way? 

It  is  sometimes  claimed  that  the  machinist's  opportunities 
for  betterment  would  be  greater  if  his  labor  organization 
were  stronger.  If  the  test  of  time  is  of  any  value,  it  would 
appear  that  this  theory  is  not  well  grounded.  To  be  sure, 
card  men  are  conspicuous  In  the  Western  and  Southern 
states;  indeed  a  non-union  man  finds  it  almost  impossible  to 
obtain  employment  in  these  sections.  The  South  and  West, 
however,  contain  comparatively  few  manufacturing  centers. 
Taking  the  country  as  a  whole,  the  majority  of  the  em- 
ployers of  machinists  run  strictly  open  shops.  If  one  hap- 
pens to  be  a  card  man  he  is  not  molested.  On  the  other 
hand,  card  men  are  not  permitted  to  intimidate  or  cajole 
their  fellow  workers  who  are  not  organized.  As  a  matter  of 
fact  non-union  men  often  receive  higher  wages  than  those 
paid  under  the  rates  set  by  the  union  scale.  Organized  labor 
automatically  adjusts  itself  to  conditions;  we  do  not  have  to 
consider  it  theoretically,  as  known  results  give  us  the  base 
on  which  to  frame  our  arguments  and  draw  our  conclusions. 
The  wandering  machinist  is  always  a  card  man;  necessity 
compels  him  to  be.  However,  at  the  same  time,  he  generally 
favors  the  open  shop,  whether  he  acknowledges  it  or  not,  as 
it  is  there  that  he  receives  the  highest  compensation. 

Is  the  machinist  better  off,  financially  and  otherwise,  in 
the  city  or  country?  This  question  must  be  viewed  from 
many  points.  That  the  city  offers  greater  opportunities  for 
employment  cannot  be  denied.  The  cost  of  living  in  cities 
is,  of  course,  greater,  but  to  offset  this  wages  are  higher. 
Many  live  in  the  suburbs,  traveling  back  and  forth  daily. 
This  consumes  time  and  incurs  an  extra  expense,  but  it  is 
argued  that  the  advantages  gained  by  living  away  from 
crowded  districts  outweigh  the  extra  time  and  expense.  If 
one  is  employed  in  a  comparatively  small  town,  the  cost  of 
living  is  much  less  than  it  is  in  the  city.  On  the  other  hand, 
one  is  practically  tied  down,  especially  if  he  happens  to  be  a 
property  owner.  Under  these  conditions  the  shop  manage- 
ment is  in  a  position  to  exercise  a  dictatorship  even  to  the  ex- 
tent of  controlling  the  political  rights  of  the  workman.  In 
the  small  town  the  union  does  not  set  the  rate — the  shop 
management  does.  Thus  one  might  be  ever  so  skilled  or 
efficient  and  yet  find  it  Impossible  to  obtain  more  than  the 
fixed  rate. 

One  reason  for  this,  and  a  logical  one,  too,  is  that  in  a 
comparatively  small  town  everybody  is  acquainted  with  their 
neighbors'  affairs.  Let  it  be  assumed  that  Bill  succeeded  in 
getting  an  Increase  of  twenty-five  cents  per  day.  Naturally 
he  tells  Mrs.  Bill,  for  ten  chances  to  one  she  would  find  it  out 
anyway,  and  if  he  had  not  enlightened  her  at  first  there 
would  be  domestic  warfare  for  the  time  being.  Now  Mrs. 
Bill  is  very  much  pleased.  An  extra  $1.50  per  week  that  was 
not  looked  for  will  go  a  long  way.  She  may  get  a  new  hat, 
who  knows?  She  cannot  resist  the  feminine  tendency  for 
gossip  to  the  extent  of  keeping  Bill's  good  fortune  to  herself. 
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She  tells  Mrs.  Jim  and  what  Is  the  result?  Mrs.  Jim,  of 
course,  tells  Jim  when  he  comes  home  to  dinner.  He  gets 
peeved  and  thinks  that  he,  too,  deserves  a  raise.  He  may 
get  it,  and  again  he  may  not.  However,  it  soon  gets  noised 
around  that  Hill  has  had  his  pay  raised,  and  the  first  thing 
the  management  knows  they  are  confronted  with  a  general 
demand  for  more  money.  This  could  not  happen  in  a  city, 
for  city  people  are  master  hands  at  attending  to  their  own 
affairs;  indeed  they  seldom  know  their  ne-xt-door  neighbors. 
In  a  small  town,  the  shop  management  is  shrewd  enough  to 
realize  that  the  workman  cannot,  or  at  least  does  not,  care 
to  incur  the  expense  of  moving  to  another  locality.  Another 
reason  why  many  hesitate  to  locate  in  country  towns  is  that 
there  is  very  little  to  offer  in  the  way  of  recreation,  aside 
from  a  moving  picture  show  or  two.  All  work  and  no  play 
makes  Jack  a  dull  boy;  therefore  the  machinist  cannot  be 
blamed  for  working  in  places  that  have  at  least  the  appear- 
ance of  being  lively. 

After  all  is  said,  the  machinist  has  as  many  opportunitie.s 
as  any  other  worker,  if  he  will  take  steps  to  turn  chances  into 
success.    No  one  can  reasonably  expect  to  succeed  by  waiting 
for   fortunate   chance.s — these   have   to   be  sought. 
*     »     » 

COOPERATION  OF  THE  FACTORY  MACHINE 
SHOP  WITH  THE  TRADE  SCHOOL* 

BY    JAMES    F.    JOHNSONt 

In  the  present  move  toward  supplying  the  demand  for 
trained  mechanics  through  trade  education  departments,  it 
is  timely  to  note  the  important  part  that  can  be  played,  and 
really  should  be  played,  by  factories  having  trade  apprentices. 
The  apprenticeship  system  has  about  passed  out  of  existence. 
Because  of  the  general  trend  of  manufacturing  competition, 
every  effort  is  brought  to  bear  upon  production  and  the  idea 
of  taking  the  time  of  a  valuable  producer  to  instruct  young 
apprentices  who  are  not  producers  of  any  great  worth  does 
not  usually  appeal  to  the  manufacturer.  Because  of  this  state 
of  affairs,  the  apprentice  is  obliged  to  learn  his  trade  as  well 
as  he  can.  The  result  is  inevitable,  and  surely  cannot  be  con- 
sidered valuable  in  building  up  the  trade. 

The  opportunities  offered  by  the  trade  school  at  Bridge- 
port, Conn.,  have  brought  about  cooperation  with  the  manu- 
facturers  that   has  proved   an   excellent   way   of  dealing  with 


Fig.    1.      An   Apprenti 


this  important  problem.  What  has  been  done  there  should 
encourage  other  industrial  centers  to  make  an  effort  In  this 
direction.  In  order  that  those  young  men  who  are  at  work 
daily  might  enjoy  the  benefits  of  a  trade  education,  there  was 
opened  up  in  the  trade  school  a  department  for  those  ap- 
prentices who  are  employed  in  the  shops  outside.  These 
young  men  attend  the  school  five  hours  per  week,  fifty  weeks 

•  Fcir  iiilintloiinl  information  on  the  siil>Jpct  of  Industrial  cdiiratlon  pub- 
\i»"''  '".n^';"'".^!'''^'  "'^'^  "'*"  "Rntion.-il  Mt-thods  in  Engineering  Education." 
Jinr<h.  lOH:  ■The  Advantages  of  Manual  Training  Sclioola."  March  1014- 
«„K  V'"'''',,  ^''''"?'  I'''>'l'"t."  Janiiar.v,  1914:  •'Wood's  Apprentice  In.iustrini 
.School,"  Decen.l)er.  WV.t:  "A  New  Zealand  School  Workshop."  Novcnil^er 
^^l>■T'^f  Modern  A|)prenticeship  System,"  June.  1913;  "Development  of 
Skilled  Mechanics."  June,  191.'!;  "A  School  that  Trains  Ho.vs  for  Shop  Work  " 
.June,  1B1.3.  and  otiier  articles  referred  to  In  connection  wltli  tiie  last  men- 
tioned article, 
t  IMrcctor.    State   Trade    Education    Shop.    Bridgeport.    Conn. 


in  the  year,  during  the  length  of  their  apprenticeship  in  the 
factory,  and  are  paid  by  the  factory  while  they  are  at  school. 
Instruction  is  given  in  those  branches  directly  related  to 
their  trade  but  which  cannot  be  given  in  the  factory.  The 
scheme  is  a  praiseworthy  one  and  those  manufacturers  co- 
operating in  such  a  cause  are  to  be  complimented.  The  work 
as  it  is  carried  on  for  the  machine  apprentices  is  of  most 
interest  to  the  readers  of  Maciii.neisy  and  is  here  described. 
Fig.  1  shows  an  apprentice  being  instructed  in  screw  ma- 
chine operating,  and  Fig.  2  shows  one  of  the  ten  divisions  of 
machine  apprentices  coming  from  different  shops.  These  are 
Instructed  in  blueprint  reading  (the  blueprints  of  the 
re.speetive  shops  being  used),  shop  drawing  and   shop  niathe- 


A    Class    of    Apprentices    employed    in    Facto 
attend  School  One-half  Day   a   Week 

matics.  Besides  this,  a  portion  of  each  session  is  set  aside 
for  the  reading  of  trade  literature,  or  for  shop  talks.  Little 
if  any  instruction  is  given  in  actual  machine  work,  as  their 
respective  shops  will  furnish  enough  of  that— but  what  is 
needed  most  and  what  the  factories  do  not  give  is  what  is 
taught  in  the  school.  The  work  is  in  charge  of  a  thorough 
tradesman  who  appreciates  the  needs  of  the  machinist. 

Each  week  this  instructor  visits  the  shops  where  these 
boys  are  employed  and  secures  such  Information  as  may  be 
of  value  to  him  in  his  work.  The  great  value  of  this  instruc- 
tion to  the  coming  tradesman  is  daily  illustrated  in  the 
places  where  the  boys  are  employed.  It  Is  not  an  unusual 
thing  to  see  one  of  them  and  the  assistant  foreman  or  the 
foreman  with  their  heads  together  talking  over  features  of 
a  design  shown  on  a  blueprint.  When  there  is  doubt  about 
a  calculation  in  the  shop,  the  student-apprentice  is  consulted, 
or  rather  he  is  given  the  work  to  do. 

The  spirit  of  cooperation  between  the  tradesman  and  the 
apprentice  is  growing.  The  old  hand  at  the  trade  smiles  at 
the  youth  and  slaps  him  encouragingly  on  the  back,  and  he 
is  given  his  place  among  the  workers,  for  he  is  becoming  an 
intelligent  mechanic.  This  training  carried  on  for  the  length 
of  his  trade  apprenticeship  is  sure  to  have  a  very  desirable 
effect.  Besides  being  a  machinist,  he  knows  the  whys  and 
wherefores  of  things  and  is  a  more  valuable  man  to  himself 
and  to  his  employer.  As  a  result  there  will  be  among  the 
coming  machinists  a  group  of  young  intelligent  workers  who 
thoroughly  understand  their  trade  and  its  relation  with 
allied  trades,  and  realize  their  position  in  the  manufacturing 
world.  The  effect  of  this  is  undeniably  good.  It  means  a 
better  workman,  a  better  product,  increased  production,  and 
better  working  conditions. 

*     *     * 

A  New  Zealand  correspondent  writes  that  he  considers  it 
a  serious  mistake  on  the  part  of  advertisers  of  American 
machine  tools  not  to  quote  prices  -when  advertising,  and 
that  the  names  of  foreign  agents  or  dealers  handling  their 
goods  are  seldom  given.  As  a  result  the  larger  part  of 
New  Zealand  business  goes  to  English  agents  in  New 
Zealand,  much  of  which  might  be  secured  by  American  con- 
cerns if  they  displayed  a  little  more  enterprise  in  adver- 
tising, giving  prices,  the  names  of  foreign  representatives, 
and  other  specific  information. 
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MAKING  CON-ECCENTRIC  TAPS  = 


MKTHOU   USKU   IN   CUTTINO   HELIKF  ON   TAPS   LEAVING    PART  OF  THREAD  CONCENTRIC 

BY     HI'iKVEH 

IllAVIO  bocn  particularly  inlorcsted  In  reading  the  articles 
which  have  appeared  in  Maciiinkry  on  machine  relieved 
taps,  and  feeling  that  a  brief  discussion  of  the  method  of 
machining  this  relief  would  be  of  Interest  to  others,  I  have 
prepared  the  following  article.  In  conducting  this  operation, 
certain  difficulties  are  met  with  in  connection  with  "picking 
up  the  thread"  preparatory  to  relieving  the  lands  of  the  taps, 
and  in  connection  with  a  description  of  the  method  of  con- 
ducting this  operation  I  propose  to  explain  a  few  short-cuts 
whicli  greatly  simplify  the  work.  A  number  of  tap-maker.s 
seem  to  liave  recognized  the  con-eccentric  relief  for  taps  as 
most  satisfactory,  and  apparently  each  of  these  manufac- 
turers has  been  using  tins  method  secretly  in  the  belief  that 
his  product  was  the  only  one  embodying  this  valuable  feat- 
ure.    Under  the  pressure   of  business   competition,   this   fal- 
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SCREW  ON   PRICK  PUNCH  MARK 
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Fig.    1.     Operations    in    Tap    Making    which    precede    cutting   the    Relief 

lacy  has  been  exploded,  thus  meeting  the  fate  of  the  majority 
of  such  business  and  trade  secrets.  The  information  given 
in  this  article  applies  particularly  in  cases  where  special  or 
small  lots  of  standard  taps  are  put  through.  The  methods 
described  are  in  no  sense  representative  of  standard  prac- 
tice in  the  manufacture  of  taps  on  a  commercial  scale,  as 
plants  engaged  in  this  line  are  equipped  with  more  or  less 
special  machinery  for  cutting  the  threads.  Machines  used 
for  this  purpose  are  semi-automatic  in  operation,  the  operator 
being  merely  required  to  set  the  work  up  in  the  machine  and 
to  see  that  it  operates  properly. 

Pig.  1  shows  the  preliminary  operations  involved  in  mak- 
ing a  tap  according  to  the  methods  which  are  outlined  in 
the  following.  Previous  to  cutting  the  thread  and  relief,  the 
taps  are  first  machined  to   the   form   shown  at  A,  with   the 


•  For  additional  information  on  the  relief  of  taps,  tap  making  and 
aUIed  subjects  published  in  Machinery,  see  also  "Relief  of  Taps," 
January,  1914;  "Relief  of  Taps."  December.  1913:  "Tap  Fluting  Cutters," 
March.  1913;  "Special  Shanks  for  Taps,"  February,  1913;  "New  Standard 
Dimensions  tor  Taps,"  .lanuary,  1913;  "Notes  on  the  Early  History  of  Tap 
Making,"  December,  1912;  "Manufacture  of  Taps."  January  and  February. 
1909;  "Testing  tlie  Lead  of  Taps  and  Screws."  January.  1908;  "Remarks 
on  the  Making  of  Hand  Taps."  June  and  July.  1907;  "Formulas  for  De- 
termining the  Proportion  of  Taps."  January,  1907;  and  "Proportions  of 
Hand  Taps   in   Sets,"   December,    1905. 


Figs.    2    and    3.     Centers    used    for    the    Fluting    Operation    and    End 
View    of    Finished    Tap    showing    Con-eccentric    Relief 

square  cut  on  the  end  of  the  shank.  Before  starting  to  cut 
the  thread  it  is  a  wise  precaution  to  place  a  prick-punch 
mark  or  other  point  of  reference  on  one  side  of  the  square, 
as  indicated  at  X.  This  mark  comes  under  the  screw  of  the 
dog,  as  shown  at  C  in  Fig.  1;  and  the  reason  for  observing 
this  precaution  will  be  explained  in  a  subsequent  paragraph. 
Each  tap  is  next  placed  in  the  lathe  to  have  the  thread  cut 
in  the  usual  way,  no  attention  being  paid  to  the  matter  of 
relief.  After  the  threading  operation  has  been  performed 
on  each  of  the  taps,  they  are  set  up  on  the  milling  machine 
to  have  the  flutes  cut,  which  brings  the  work  to  the  con- 
dition shown  at  D.  In  performing  this  operation  care  is 
taken  to  have  the  prick-puncli  mark  previously  referred  to, 
in  line  with  a  suitable  mark  on  the  spindle  of  the  indexing 
head,  if  a  center  similar  to  the  one  shown  in  Fig.  2  is  used. 
In  case  the  work  is  mounted  on  centers  and  driven  by  a  dog, 
the  screw  of  the  dog  is  brought  down  on  the  side  of  the 
square  having  the  index  mark.  The  reason  for  always  plac- 
ing the  dog  on  the  square  is  the  necessity  of  having  the 
flutes  on  each  tap  in  the  same  relation  to  the  thread.  If 
there  are  either  four  or  eight  flutes  on  the  tap,  however,  it 
is  unnecessary  to  follow  this  method  as  the  relation  of  the 
flutes  to  the  helix  will  be  the  same  on  each  tap  regardless 
of  the  position  of  the  prick-punch  mark.  In  any  case,  the 
reference  mark  would  be  placed  on  one  side  of  the  square, 
as  it  is  used  again  in  a  subsequent  operation. 

So  far  as  their  appearance  goes,  the  taps  are  now  finished. 
In  order  to  make  them  cut  more  freely,  however,  it  is  the 
practice  to  make  them  with  one-third  of  the  land  concentric 
and  two-thirds  eccentrically  relieved.  Fig.  3  shows  an  end 
view  of  one  of  these  con-eccentric  taps,  from  which  the 
method  of  relief  will  be  readily  understood.  To  machine 
this  relief,  the  taps  are  returned  to  a  lathe  fitted  with  a 
special  relieving  attachment  connected  to  the  cross-slide. 
The  drive  is  obtained  by  gears  and  a  shaft  which  actuates 
a  cam  that  causes  the  cross-slide  and  threading  tool  to  move 
in  on  each  land  to  produce  the  eccentric  relief,  and  then 
come  out  again  ready  to  engage  the  next  land.  The  general 
arrangement  of  the  relieving  attachment  is  shown  in  Fig.  5. 
In  machining  the  relief,  the  cross-slide  moves  in  the  direc- 
tion of  the  arrow,  this  movement  being  controlled  by  the  cam 
on  the  driving  shaft;    the  cross-slide  is  held  in  contact  with 


RTING  TO  CUT  RELIEF  I 


RESULT  OF  RELIEF  WITH  TOOL 
AHEAD  OF  TAP  LEAD/ 
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Fig.    4.     Illustrations    showing    Various    Conditions    of    Relief 
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Fig.    5.     Design   of  the   Relieving  Attacliment   for   cutting   Con-eccentric   Relief 


the  cam  and  pulled  back  through  the  action  of  a  counter- 
weight. In  some  cases  it  is  found  advisable  to  substitute  a 
spring  in  place  of  the  counterweight.  Power  is  transmitted 
to  the  driving  shaft  through  the  gears  E  and  F,  which,  in 
turn,  are  driven  from  the  gear  G  carried  on  the  lathe  spindle. 
The  gear  E  is  a  change  gear,  different  gears  being  substituted 
according  to  the  number  of  lands  on  the  tap.  The  relieving 
attachment  is  operated  at  a  speed  four  times  that  of  the 
lathe  spindle  in  the  case  of  taps  with  four  lands  to  be  ma- 
chined, six  times  as  fast  if  there  are  six  lands,  etc. 

Before  proceeding  to  machine  the  relief  on  the  taps,  they 
are  taken  to  the  hardening  department  and  heated  in  a  lead 
bath,  after  which  they  are  allowed  to  cool  gradually  in  the  air. 
This  leaves  the  surface  a  dark  blue  in  color,  as  indicated  by 
the  shade  lines  in  Pig.  4.  When  one  of  these  colored  taps 
is  set  up  on  the  relieving  lathe,  the  first  thing  to  do  is  to 
have  the  reference  mark  on  the  square  come  under  the  screw 
of  the  two-jawed  chuck  //  in  Fig.  5.  After  screwing  the  tail- 
stock  center  up  to  hold  the  work  in  place,  tighten  the  chuck 
on  the  square  end  of  the  tap.  This  chuck  is  used  in  place 
of  a  driving  dog  in  order  to  avoid  lost  motion  which  would 
cause  the  tap  to  "thump"  when  each  land  of  the  tap  came 
In  contact  with  the  relieving  tool.  This  would  be  disastrous 
to  the  tool  and  ruin  the  finish  of  the  work.  A  detailed  illus- 
tration of  the  special  chuck  used  for  holding  the  taps  in  the 
relieving  lathe  is  shown  in  Fig.  6,  where  it  will  be  seen 
that  the  jaws  are  operated  by 
a  single  screw  J.  The  jaws 
float  in  the  slot  K  in  order  to 
eliminate  any  tendency  to 
throw  the  tap  off  center, 
which  might  otherwise  exist. 
It  will  be  seen  that  the  chuck 
is  made  in  two  parts  L  and 
M  which  are  held  together  by 
two  screws  N  which  fit  in 
elongated  slots.  The  purpose 
of  this  construction  will  be 
explained  in  a  subsequent 
paragraph. 

With  the  tap  set  up  on  the 
lathe  in  the  usual  manner  for 
threading,  we  proceed  to 
pick  up  the  thread.  Particu- 
lar care  must  be  observed  at 
this  point,  and  the  following 
outlines  a  little  kink  which 
facilitates  the  performance 
of  this  part  of  the  work.  A 
piece  of  white  paper  is  placed 
on  the  cross-slide  so  that  the 
space  between  the  tap  thread 
and  the  point  of  the  thread- 
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rig.    6.     Design    of    the    Special    Form    of    Chuck    used 


ing  tool  can  be  clearly  seen.  In  this  way  the  operator 
knows  just  how  far  and  in  what  direction  the  tool  is  out 
of  lead  with  the  tap.  This  will  be  better  understood 
by  referring  to  Fig.  7,  where  the  amount  that  the  tool  is  out 
of  lead  with  the  tap  is  shown  by  the  space  0,  this  space  being 
clearly  shown  by  the  sheet  of  white  paper  P  placed  under 
the  work.  In  order  to  get  the  tool  Into  lead  with  the  tap, 
the  lever  Q  in  Fig.  8  is  thrown  over  to  disengage  the  gears 
R  that  drive  the  screw-cutting  attachment.  The  spindle  is 
next  turned  and  the  gears  re-engaged  at  another  point  which, 
in  the  operator's  judgment,  will  give  the  correct  lead.  After 
allowing  the  lathe  to  turn  through  a  few  revolutions,  the 
tool  is  once  more  tried  with  the  thread  to  see  if  it  engages 
properly  with  the  lead  of  the  tap,  this  procedure  being  re- 
peated until  the  tap  thread  and  tool  match  up  as  nearly  as 
the  eye  can  judge.  A  trial  cut  is  then  taken  along  the  thread, 
and  the  manner  in  which  the  relief  is  being  cut  can  be  de- 
termined from  the  amount  of  colored  surface  that  is  removed. 
The  result  of  this  trial  cut  may  produce  either  of  the  con- 
ditions illustrated  in  Fig.  4.  In  this  illustration  S  shows 
the  tap  before  starting  to  cut  the  relief,  in  which  all 
of  the  color  produced  by  treatment  in  the  lead  bath  is  still 
on  the  surface  of  the  tap,  this  color  being  indicated  by  the 
shading.  At  T  a  tap  is  shown  where  the  relief  was  cut  with 
the  travel  of  the  tool  behind  the  lead  of  the  tap,  this  condi- 
tion being  indicated  by  one  side  of  the  thread  having  more 

of  the  coloring  removed  than 
the  other.  At  U  the  tool  is  a 
little  ahead  of  the  lead  of  the 
tap,  this  being  the  reverse  of 
the  condition  shown  at  T. 
Where  the  difference  in  lead 
is  so  slight  that  it  can  only 
be  noticed  by  this  method,  it 
would  not  be  possible  to  cor- 
rect the  error  by  throwing 
the  gears  out  of  mesh  and 
re-engaging  them  at  another 
point,  as  this  is  too  coarse  an 
adjustment.  By  tightening 
or  loosening  the  tailstock 
center,  however,  the  lead  can 
be  corrected  very  accurately, 
with  the  result  that  the  tap 
is  relieved  correctly,  as 
shown  at  V  in  Fig.  4.  Re- 
ferring to  this  illustration,  it 
will  be  seen  that  the  amount 
of  coloring  left  on  the  sur- 
face of  the  tap  and  the 
amount  removed  are  in  the 
ratio  of  one-third  to  two- 
thirds,  as  they  should  be. 
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Al'ti-r  llic  lirst  tup  ol'  ii  kIvoii  size  has  been  sot  up  and 
liropcrly  iclii'vcd.  tlic  r<inaliilnK  taps  will  come  so  near  to 
being  In  load  with  tlio  tool  that  there  Is  no  need  to  bother 
with  the  method  of  throwing  the  gears  out  of  mesh  to  obtain 
the  proper  position.  Slight  variations  can  bo  taken  care  of 
by  manipulating  the  tailstock  center  as  previously  men- 
tioned, and  provided  the  prick-punch  mark  on  the  square 
was  placed  under  the  jaw  with  the  screw  in  it,  satisfactory 
results  will  be  obtained.  Should  the  lands  or  the  helix  of 
the  thread  vary  greatly  In  their  relation  to  the  square  with 
the  prick-punch  mark  on  it,  this  is  evidence  that  the  oper- 
ator on  one  of  the  previous  operations  failed  in  properly 
locating  the  tap  in  the  machine.  This  can  sometimes  be  cor- 
rected by  chucking  on  one  of  the  other  squares,  if  the  error  is 
in  the  fluting,  or  possibly  the  operator  will  have  to  disengage 
the  gears  in  picking  up  the  thread.  In  order  to  bring  the  tool 
into  lead  with  the  tap.  It  Is  necessary  to  start  up  the  ma- 
chine in  order  to  take  up  any  back-lash;  then  stop  it  and  try 
the  tool  in  the  thread  to  see  if  everything  is  as  it  should  be. 

While        this 


STANDARDIZATION  OF  PIPE  THREADS* 

I'ipc  was  first  generally  u.sed  in  llio  latter  i)art  of  the 
eighteenth  century,  when  the  invention  of  illuminating  gas 
required  some  means  to  convey  it  from  place  to  place.  At 
about  this  time  the  long-continued  war  which  had  been  in 
progress  between  France  and  England  came  to  a  close  and 
a  large  quantity  of  gun  barrel  stock  remained  on  the  market. 
The  first  gas  pipe  was,  therefore,  made  from  gun  barrels,  and 
as  these  were  made  tapering,  it  was  a  simple  matter  to  screw 
the  small  end  of  one  into  the  large  end  of  the  next,  thereby 
making  a  threaded  socket  joint.  Thus,  threads  were  used 
to  connect  pipe  from  the  earliest  time  of  its  employment. 
There  is  no  information  as  to  what  kinds  of  threads  were 
used  in  the  early  days  of  gas  pipe  lines.  The  present  stand- 
ard for  pipe  threads  in  general  use  in  the  United  States  is 
named  after  Robert  Briggs,  who  was  active  in  gathering  In- 
formation regarding  thread  systems  both  in  this  country  and 
in  England.  He  had  considerable  engineering  and  manufac- 
turing experience,  and  was  for  several  years  superintendent 

of  the  Pascal  Iron 


method  holds  good 
for  V-threads,  in 
machining  taps 
with  other  types 
of  threads,  the  tool 
will  also  be  re- 
quired to  machine 
the  top  of  the 
thread.  Tools  of 
this  class  for  ma- 
chining Acme  and 
Whitworth  threads 
are  illustrated  in 
Fig.  9.  In  connec- 
tion with  Fig.  6, 
it  was  mentioned 
that  the  chuck  is 
made  in  two  parts 
which  are  held 
together  by  screws 
fitting  in  elongated 
slots.  The  purpose 
of  this  construc- 
tion is  to  enable 
the  operator  to  move  one  part 
of  the  chuck  independently 
of  the  spindle  in  order  to 
bring  the  lands  of  the  tap 
into  correct  relation  with 
the  cam  of  the  relieving  at- 
tachment. Although  this 
may  appear  to  be  a  some- 
what complicated  process, 
the  operator  will  soon  be- 
come proficient  in  following 
it.  In  fact,  the  method  is 
much  quicker  than  filing  the 
relief,  and  as  the  equipment 
used  is  simple  and  does  not 
interfere  with  the  use  of  the 
lathe  for  other  operations, 
there  is  a  great  advantage 
as    compared    with    machines 


Figs.    7  and   8.     Method   of    "Picking   up   the   Thread"    and   Arrangement   of   the    Screw-cutting    Gears 


ITWORTH,   SINGLE  POINT 


^ 


Fig.    9.     Tools    for    relieving   29-degree    Acme    and    Whitworth    Threads 


Works,  and  later 
engineering  editor 
of  the  Journal  of 
the  Franklin  In- 
stitute. He  did  not 
originate  the 
thread  which  bears 
his  name,  but 
standard  gages  for 
pipe  threads  were 
made  under  his 
supervision  while 
he  was  with  the 
Pascal  Iron  Works. 
These  gages  were 
used  as  master 
gages  and  were 
the  standard  em- 
ployed by  Messrs. 
Morris  &  Tasker, 
owners  of  the 
Pascal  Iron  Works, 
since  they  started 
the  making  of  pipe 
about  1830.  This  firm  was 
the  first  large  manufacturer 
of  pipe  in  the  United  States. 
The  cutting  of  taper 
threads  on  pipe  or  bolts  was 
first  accomplished  in  the 
lathe.  The  first  record  we 
have  of  a  taper  thread  that 
could  be  cut  by  dies  is  in  the 
invention  of  P.  W.  Gates,  Jr., 
who,  in  1847,  patented  a  taper 
die.  The  adoption  of  taper 
dies  soon  became  general, 
and  the  Crane  Co.,  of  Chi- 
cago, then  known  as  the 
Northwestern  Mfg.  Co.,  as 
early  as  in  1866  listed  taper 
taps  and  dies  in  sizes  up  to 


^lachivery 


which  can  only  be  used  for  a  single  purpose.  It  must  not  be 
forgotten,  however,  that  for  making  standard  taps  where  it 
may  be  required  to  machine  hundreds  at  a  time,  a  special  ma- 
chine with  cams  of  the  required  form,  automatic  feed  for  the 
cross-slide,  and  an  automatic  trip  for  operating  the  cross-slide 
— thus  enabling  the  threading  and  relieving  to  be  finished  at 
the  same  time — will  be  far  more  economical.  In  using  such 
machines,  the  flutes  are  milled  last,  so  that  care  must  be 
taken  that  they  are  milled  in  exactly  the  required  place.  This 
is  provided  for  by  using  the  reference  mark  placed  on  one  of 
the  squares  on  the  tap  shank. 

«     *     « 

Remember  there  is  always  work  for  skilled  hands. 


three  inches. 

However,  few  manufacturers  adhered  closely  to  the  Briggs 
standard  until  1885.  At  that  time  a  committee  was  appointed 
by  the  American  Society  of  Mechanical  Engineers  to  confer 
with  the  manufacturers  of  pipe  dies  and  flttings,  with  a  view 
of  bringing  about  and  maintaining  a  uniformity  in  pipe 
threads  by  the  use  of  gages  which  should  definitely  repre- 
sent whatever  standard  was  adopted.  This  committee  issued 
circular  letters  to  various  manufacturers  of  pipe,  boiler  tubes 
and  fittings,  and  in  due  time  each  manufacturer  of  pipe 
fittings  or  dies  sent  to  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.,   a   sample  piece  of  pipe   of  each   size,   6   inches  and 


•  Abstract  from   an  article  tiy  A.   M.   Houser  and   C.   A.   Olson  of  the  Crane 
Co.,    Chicago,    in    the    "Valve  World." 
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smaller,  threaded  on  one  end  according  to  their  own  stand- 
ard. These  samples  were  tested  by  the  Pratt  &  Whitney  Co. 
with  liriggs  standard  gages,  and  a  report  was  made  lo  each 
manufacturer  as  to  the  state  of  his  gages  compared  with  the 
Briggs  standard.  In  e.xaniining  these  samples  certain  varia- 
tions from  the  Rriggs  standard  were  found  to  exist,  but  they 
were  not  great  enough  to  warrant  any  departure  from  the 
Briggs  gages,  and  it  was,  therefore,  decided  that  the  Briggs 
gages  should  be  recognized  as  standard.  This  gave  a  stand- 
ard for  male  threads  for  pipes  or  fittings,  but  no  standard  was 
adopted  for  female  threads,  and  it  has  been  the  practice  of 
manufacturers  to  tap  female  fittings  so  as  to  allow  a  certain 
number  of  turns  of  the  male  standard  plug  gage  before  bind- 
ing. The  number  of  tlireads  "turn"  adopted  by  various  manu- 
facturers varied  somewhat,  r.coause  of  this  difference,  there- 
fore, a  definite  standard  for  ring  pipe  gages  has  now  also 
been  adopted.  (Details  of  this  standard  were  given  in  the 
May  number  of  Maciii.nkuy.) 

«     «     * 

BLANKING   DIES   FOR   PUNCHING 
SAW-TOOTH  SECTIONS 

It  is  a  recognized  fact  among  diemakers  that  punchings 
with  extremely  sharp  corners  or  points  of  a  very  acute  angle 
are  hard  to  produce,  the  difficulty  being  in  the  upkeep  of  the 
punch  and  die.  The  Nelson  Tool  Co.  of  New  York  City  was 
recently  called  upon  to  make  a  punch  and  die  for  the  piece 
of  work  illustrated  in  Fig.  2.  This  is  a  saw  tooth  section 
that  is  riveted  on  the  edge  of  a  cotton  gin  wheel.  It  was 
formerly   the   practice   to    make   these   cotton    gin    saws   solid. 


Fig.   1 


ch  and  Die  and  Trial  Tools  for  making  Blank  in  Fig.  2 


indexing  and  cutting  the  teeth  on  a  machine  similar  to  a 
gear  cutter.  But  as  the  teeth  wore  out  rapidly  it  was  found 
very  expensive  to  keep  replacing  the  saws,  and  so  it  was 
decided  to  make  a  punched  segment  that  could  be  placed 
around  the  rim  of  a  saw  blank.  The  sheet  steel,  0.017  inch 
thick,  is  a  high  carbon  steel,  capable  of  being  hardened. 

Before  attempting  to  make  the  punch  and  die  proper,  a 
punch  and  die  covering  a  small  section  was  first  made;  this 
may  be  seen  between  the  large  punch  and  die  in  Pig.  1.  The 
object  of  making  this  trial  die  was  to  punch  enough  of  the 
steel  to  see  how  the  points  would  stand  up  and  thus  deter- 
mine whether  it  was  practical  to  make  the  die  or  not.  After 
15,000  blanks  had  been  run  off  on  the  small  trial  punch  and 
die,  and  the  corners  of  both  punch  and  die  had  stood  up 
in  good  shape,  it  was  decided  to  make  the  die.  Referring 
now  to  the  punch  and  die  shown  in  Fig.  1,  the  most  difficult 
part  is,  of  course,  the  making  of  the  sections  of  the  punch 
and  die  in  which  the  teeth  appear.     It  will  be  seen  that  these 


parts  are  composed  of  six  sections,  each  of  which  is  located  by 
means  of  two  dowel-pins  and  a  screw.  The  sections  may  be 
followed  by  observing  the  groups  of  three  holes,  of  which 
there  are  six  on  each  of  the  curved  tooth  sections. 

Observing  carefully  the  shape  of  the  teeth  in  Fig.  2,  it  will 
be  seen  that  they  are  not  straight  but  curved.  This,  of 
course,  would  render  the  shaping  of  the  teeth  by  filing  a 
very  difficult  job;  therefore,  the  teeth  in  both  punch  and  die 
wcri'    formed    by    luilliiiK.      'I'ln'    ti  i-th    arc    spaced    at    a    pitch 


^^—^V 


Fig.    2.     Toothed   Blank    made 


shown    in    Fig.    1 


that  would  give  288  teeth  in  a  complete  revolution;  there- 
fore, the  first  thing  to  be  done  was  to  provide  a  means  for 
indexing  1/288  of  a  revolution  for  each  tooth.  Fig.  3  shows- 
how  the  blocks  were  mounted  by  dowel-pins  on  a  master 
block,  which,  in  turn,  was  clamped  to  the  circular  attachment 
of  a  Brown  &  Sharpe  milling  machine.  The  blocks  were 
positioned  with  reference  to  a  central  arbor  which  may  be  seen 
in  the  foreground  of  this  illustration,  and  the  tooth  section 
was  therefore  located  at  the  proper  radius  from  the  arbor. 
Next,  the  collar  on  the  rotating  screw  of  the  circular  table 
was  graduated  witli  twenty-four  divisions.  As  each  revolu- 
tion of  the  rotating  screw  turns  the  table  one  degree,  it  was 
necessary  to  move  the  rotating  handle  through  thirty  of  the 
graduated  lines  or  one  and  one-quarter  revolution  to  get  1/288 
part  of  the  circumference. 

A  special  cutter-base  was  made  in  which  inserted  teeth 
were  placed,  and  while  in  place  they  were  turned  to  the 
proper  shape  to  cut  the  tooth  shape  in  the  punch  or  die 
section,  as  the  case  may  be.  Each  of  these  sections  was 
slightly  relieved  on  the  cutting  edge  for  a  distance  of  about 
1/^  inch;  this  left  the  remaining  ''/g  inch  for  the  wearing  life  of 
the  die.  The  sections  were  not  mounted  directly  on  the  sub- 
press  parts,  but  on  separate  plates  that  were  removable  to 
facilitate  grinding.  The  main  reason  for  making  the  die  in 
sections  was,  of  course,  to  obviate  the  shrinkage  and  dis- 
tortion that  might  occur  in  hardening.  Fitting  the  punch  and 
die  was  particularly  difficult  because  of  the  delicacy  of  the 
tooth  outline.  When  the  die  was  completed  it  fitted  so  well 
that  thin  paper  was  cut  without  leaving  any  burr.      C.  L.  L. 


Fig.    3.     How   the   Toothed   Sections    were    formed 
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IT  liiis  only  been  williiii  tlu'  hust  live  yours  that  a  factory 
owiior  or  conipaiiy  about  to  purchase  a  niachlne  has  taken 
the  time  and  trouble  to  look  at  the  danRer  points  and  see 
whether  or  not  they  are  properly  safeguarded  before  deciding 
upon  what  make  to  buy.  This  change  of  attitude  upon  the 
part  of  the  purchaser  has  been  brought  about  througli  the 
passage  of  the  workmen's  compensation  laws  and  the  state 
factory  investigations,  resulting  in  the  passage  of  more  exact- 
ins  laws  in  regard  to  the  requirements  of  safety  devices  that 
must  be  provided  in  factories,  work  shops  and  mercantile 
establishments  in  the  different  states.  If  the  manufacturer 
should  not  furnish  an  adequate  guard  which  will  meet  the 
requirements  of  either  the  state  or  insurance  company's  in- 
spectors, he  may  be  asked  to  make  the  necessary  changes  in 
his  shop  before  shipping,  or  the  purchaser  may  have  to  pro- 
vide tlie  guards  after  receiving  the  machine.  In  either  case 
there  will  be  a  delay  before  the  machine  can  become  pro- 
ductive. The  cost  in  placing  the  guards  on  the  machine  after 
it  has  been  assembled  will  in  all  probability  be  more  than 
if  they  were  put  on  while  being  built.  At  the  present  time, 
a  machine  will  be  given  greater  preference  from  tlie  pur- 
chaser if  it  can  be  shown  that  it  amply  protects  the  work- 
man against  injury  and  will  meet  every  requirement  of  the 
state  labor-law  enforcing  body  and  the  insurance  companies. 
The  American  Bridge  Co.  has  the  following  words  stamped 
on  every  letter  sent  out  by  their  purchasing  agent  in  pursuit 
of  material  or  machines:  "Provisions  for  safeguarding  work- 
men sliould  be  brouglit  to  our  attention,  as  we  will  consider 
them  in  selecting  new  machinery  and  equipment."  Another 
company  having  its  factory  in  New  York  State  has  the  fol- 
lowing note  made  a  part  of  each  order  and  contract:  "This 
order  for  machinery  is  accepted  with  the  understanding  that 
it  will  in  all  requirements  absolutely  comply  in  every  par- 
ticular with  the  New  York  state  laws  as  laid  down  for  the 
preservation  of  life  and  limb,  and  of  machine  operators,  or 
any  persons  whose  duties  may  call  them  around  the  machine, 
as  such  laws  may  be  interpreted  by  the  New  York  state  in- 
spector. Unless  tlie  machine  is  received  in  this  condition,  we 
reserve  tlie  right  to  return  it  at  once  witliout  notification, 
charging  the  transportation  charges  to  the  maker,  or  to  make 
such  changes  as  may  be  necessary  to  make  it  satisfactory  to 
the  New  York  state  inspector,  and  take  the  same  from  the 
price  formerly  agreed  upon."  Other  companies  liave  given 
notice  to  the  manufacturers  that  safety  is  one  of  the  most 
important  things  that  will  be  considered  when  purchasing 
new  machines. 

One  of  the  crying  needs  of  today  is  uniformity  of  practice 
in  the  matter  of  safeguards,  i.  e..  what  is  to  be  guarded  and 
how.  On  account  of  the  varying  conditions  to  be  met  in  tlie 
different  shops  tliroughout  the  country,  those  who  are  in  the 
factory  inspection  departments  say  that  it  is  impossible  to 
draw  up  a  definite  set  of  rules  wliich  can  be  applied  to  all 
conditions.  Some  of  the  large  companies  and  railroads  which 
have  a  large  number  of  plants  situated  in  tlie  different  states 
have,  however,  decided  upon  a  certain  standard  of  safety 
which  is  used  in  all  their  factories. 

Out  of  the  forty-eight  states  in  the  union  the  following 
eigliteen  have  no  laws  concerning  safeguarding  machinery: 
Alabama,  Arizona,  North  and  South  Carolina,  North  and 
South  Dakota,  Delaware,  Florida,  Georgia,  Idaho,  Kentucky, 
Mississippi,  Montana,  Nevada,  New  Mexico,  Texas,  Utah  and 
Wyoming.  In  Louisiana,  Maine  and  Maryland  there  are  only 
laws  regarding  sanitation  in  factories.  Again  in  Arkansas, 
Missouri,  and  New  Hampshire  the  laws  are  not  of  the  kind 
that  either  the  manufacturer  or  the  purchaser  is  interested 
in.  This  leaves  the  following  twenty-four  states  which  have 
laws  of  interest  to  the  readers  of  this  journal:  California, 
Colorado,  Connecticut,  Illinois,  Indiana,  Iowa,  Kansas, 
Massachusetts,   Michigan,   Minnesota,   Nebraska,   New   Jersey, 
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New  York,  Ohio,  Oklahoma,  Oregon,  rennsylvania,  Rhode 
Island,  Tennessee,  Vermont,  Virginia,  West  Virginia,  Wash- 
ington and  Wisconsin.  Undoubtedly  before  very  long  the 
twenty-four  states  which  have  been  backward  in  protecting 
their  industrial  workers  will  step  to  the  front  and  become 
the  loaders  in  the  safety  movement. 

A  glance  at  this  list  of  twenty-four  states  reveals  the  fact 
that  practically  all  of  them  are  either  agricultural  or  min- 
ing states  and  that  with  the  exception  of  four  these  states  do 
not  have  more  than  100,000  industrial  workers.  In  nearly 
all  of  the  largo  mining  states  such  as  Arizona,  Pennsylvania 
and  West  Virginia  there  are  laws  for  the  protection  of 
miners  which  are  not  included  in  this  article.  These  laws 
are  enforced  by  a  different  set  of  inspectors  who  are  usually 
expert  miners. 

When  the  states  labor  laws  were  first  framed  the  question 
of  whether  a  guard  was  to  be  placed  over  a  certain  machine 
or  a  part  of  a  machine  was  left  entirely  to  the  judgment  of 
the  commissioner  of  labor  or  his  assistants.  The  wordings 
of  the  laws  have  changed  in  this  respect  in  a  number  of 
states  latterly  by  making  it  mandatory  upon  the  owner  or 
person  in  charge  of  a  factory  to  provide  safeguards  upon  the 
machines  or  machinery  mentioned  in  the  laws.  Machines 
may  sometimes  be  so  placed  in  the  shop  that  no  known  guard 
could  be  used,  in  which  case  the  law  says  that  a  guard  must 
be  used  "if  practicable."  A  list  of  the  states  which  still 
leave  to  the  discretion  of  the  inspectors  the  question  of  safe- 
guarding a  machine  or  machinery  are  the  following: 
Indiana,  Michigan,  Rhode  Island,  Tennessee  and  Vermont. 

In  an  examination  of  these  laws  it  will  be  found  that  a 
large  number  of  them  were  written  before  the  advent  of  the 
safety  movement  and  have  not  been  changed  since  that  time. 
They  merely  mention  the  names  of  some  of  the  machines 
and  machinery  or  part  of  it  that  must  be  guarded,  giving 
very  little  information  as  to  how  or  how  much  of  it  must  be 
guarded,  this  being  left  to  the  owner  and  inspector  to  decide. 

The  laws  in  the  twenty-four  states  which  are  of  interest 
to  both  the  manufacturer  and  the  purchaser  can  be  divided 
into  three  groups  which,  again,  can  be  subdivided.  The 
groups  are:  1.  transmission  machinery;  2.  productive  ma- 
chines; and  3.  hygiene  and  sanitation. 

TRANSMISSION    MACHINERY 
Mechanical 

1.  Belt  Shifters. — "Belt  shifters  or  other  mechanical  con- 
trivance for  the  purpose  of  throwing  on  or  off  belts  or  pulleys 
while  running."  This  expression  is  found  at  present  in  the 
laws  of  the  following  fifteen  states:  Colorado,  Indiana,  Iowa, 
Kansas,  Michigan,  Minnesota,  Nebraska,  New  Jersey,  New 
York,  Ohio,  Oklahoma,  Oregon,  Pennsylvania,  Washington, 
and  Virginia.  In  Wisconsin  the  industrial  commission  has 
made  the  following  rulings:  All  loose  pulleys  must  be  fur- 
nished with  a  permanent  belt  shifter,  so  located  as  to  be 
within  easy  reach  of  the  operator.  All  belt  shifters  must  be 
so  constructed  as  to  make  it  impossible  for  the  belt  to  creep 
and  must  be  equipped  with  a  lock  or  some  other  efiBcient  de- 
vice which  will  prevent  the  shifter  from  being  accidentally 
shifted.  Illinois  also  mentions  the  fact  that  the  belt  shifter 
must  be  placed  within  easy  reach  of  the  operator. 

2.  Loose  Pulleys. — "Wherever  practical  all  machinery 
shall  be  provided  with  loose  pulleys."  In  Illinois  it  is  only 
on  machines  which  are  required  to  be  started  and  stopped 
frequently  that  loose  pulleys  must  be  used.  In  place  of  the 
loose  pulley  a  clutch  or  other  disengaging  device  can  be  pro- 
vided. In  Wisconsin  the  loose  pulley  or  clutch  is  required  on 
all  machines  that  are  not  individually  motor  driven.  The 
number  of  states  requiring  loose  pulleys  is  eleven.  They  are 
the  same  as  those  that  require  belt  shifters,  with  the  excep- 
tion of  Colorado,  Iowa,  Nebraska,  Ohio,  Oklahoma,  Oregon 
and  Washington. 

Drums. — "Drums, — etc.,  shall  be  guarded."  The  word  drum 
appears    in    the    text    of    the    laws    of    nine    states,    namely: 
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Connecticut,   Illinois,   Massachusetts,   Minnesota,   New   Jersey, 
Kliodo   Island,   Tennessee,   Vermont  and   West   Virginia. 

'S.  liilting,  tthaltinn  and  Gearing.^"A\l  cogs,  gearing, 
belting,  shafting  and  machinery  of  every  description  shall  be 
properly  guarded."  This  is  practically  the  wording  in  the 
text  of  the  laws  of  twenty-one  states  with  the  exception  of 
New  York  and  Wisconsin  which  are  given  below.  The  names 
of  these  states  are  the  same  as  those  given  under  belt  shifters 
with  the  addition  of  Connecticut,  Massachusetts,  Rhode  Island, 
Tennessee  and  Vermont.  According  to  the  New  York  law 
all  belting  and  revolving  shafting  within  seven  feet  of  the 
lloors  must  be  protected  on  its  exposed  surface  by  being  en- 
cased so  as  to  effectively  prevent  any  part  of  the  body,  hair 
or  clothing  of  all  persons  from  coming  in  contact  with  such 
belting  or  shafting.  The  wording  of  the  rules  in  Wisconsin 
are  as  follows:  "All  belts,  ropes  or  chain  driving  machinery 
or  shafting  exposed  to  contact,  except  those  which  are  so 
small  or  those  which  move  so  slowly  that  there  is  no  possi- 
bility of  danger,  must  be  guarded.  In  all  cases  the  point 
where  the  belt,  rope  or  chain  runs  onto  the  pulley,  sheave 
or  sprocket  must  be  guarded.  All  horizontal  belts,  ropes  or 
chains  driving  machinery  or  shafting  seven  feet  or  less  from 
the  floor,  where  exposed  to  contact,  must  be  guarded.  Note: — 
In  guarding  overhead  belts  or  rope  drives,  unless  so  guarded 
that  persons  cannot  pass  under  them,  the  width  of  the  guard 
should  not  be  less  than  the  width  of  the  belt  or  rope  drive 
and  the  length  should  not  be  less  than  the  distance  between 
the  outer  faces  of  the  two  pulleys.  It  should  cover  the  outer 
faces  of  the  two  pulleys  or  sheaves  and  extend  upward  to 
such  a  point  and  be  attached  in  such  a  way  that  in  case  the 
belt  breaks  it  will  withstand  the  whipping  force  of  the  belt." 
"All  gears  where  exposed  to  contact  must  be  entirely  en- 
closed or  equipped  witli  a  flange  guard  which  must  enclose 
the  teeth  of  the  gears.  All  arm  or  spoke  gears  and  all  web 
gears  with  holes  in  the  web,  which  are  over  eighteen  inches 
in  diameter,  where  exposed  to  contact,  must  be  entirely  en- 
closed." "All  transmission  shafting  in  work-rooms  or  in 
passageways  leading  to  work-rooms  and  located  less  than  six 
and  one-half  feet  from  tlie  floor,  where  exposed  to  contact, 
must  be  guarded."  Besides  Wisconsin,  Minnesota  mentions 
rope  and  chain  drives  as  requiring  to  be  protected  in  the 
state. 

4.  Pulleys,  Clutches,  Friction  Drives  and  Sprockets. — 
These  are  only  mentioned  in  Wisconsin,  where  the  rules  say 
that  pulleys  near  the  shaft  hanger  must  be  provided  with 
a  guard  placed  adjacent  to  the  pulley  to  prevent  the  belt  from 
leaving  the  pulley  and  also  that  all  pulleys  over  eighteen 
inches  in  diameter,  which  are  exposed  to  contact,  must  be 
guarded.  Again,  all  clutches  and  sprockets  must  be  guarded 
especially  when  exposed  to  contact.  The  contact  faces  of 
all  arm  or  spoke  friction  drives  and  all  web  friction  drives 
with  holes  in  the  web,  when  over  eighteen  inches  in  diameter 
and  exposed  to  contact  must  be  entirely  enclosed. 

5.  Flyvjheels. — "All  vats,  pans,  saws,  gearing,  shafting, 
flywheels,  etc.,  and  machinery  of  every  description  shall  be 
guarded."  This  is  the  wording  in  the  states  of  Illinois, 
Minnesota,  Ohio  and  Pennsylvania.  In  Wisconsin  the  rules 
state  that  all  sections  of  flywheels,  with  spokes,  which  are 
six  feet  or  less  from  the  floor  and  which  are  exposed  to  con- 
tact must  be  guarded.  Flywheels  which  run  in  pits  must  be 
provided  with  toe  boards  around  the  pit.  The  guard  around 
the  flywheel  of  an  engine  located  in  the  engine  room  may  be 
in  the  form  of  a  railing.  This  railing  must  not  be  less  than 
thirty  inches  in  height  and  must  be  constructed  of  two  rails, 
the  bottom  one  being  not  less  than  eighteen  inches  from  the 
floor. 

6.  Conveyors. — These  are  merely  mentioned  as  requiring 
to  be  safeguarded  in  the  states  of  Colorado  and  Washington. 

7.  Mechanical  Stop  for  Machines. — A  loose  pulley,  clutch 
or  other  adequate  device  must  be  placed  within  easy  reach 
of  the  machine  operator  in  the  states  of  Nebraska  and  Wis- 
consin so  that  any  machine  can  be  stopped  instantly.  In 
New  Jersey  the  law  calls  for  friction  clutches  to  be  provided 
in  order  to  stop  machinery.  In  Illinois  where  the  machines 
are  direct-connected  to  the  prime  mover,  where  arranged  in 
groups  and  power  supplied  by  the  prime  mover  located  in  the 


confines  of  such  group,  or  where  arranged  In  groupH  with 
prime  mover  located  without  the  group,  the  power  being  re- 
ceived through  a  main  shaft  or  llneshaft;  a  Hwiich.  throttle 
or  other  power  controlling  device  shall  be  furnished  and 
placed  within  easy  reach  of  the  operators  affected,  ho  that  all 
shafting,  transmission  machinery  and  machines  of  such  group 
can  be  simultaneously  shut  down  In  case  of  need  or  accident. 
Electrical 

The  guarding  of  the  electrical  transmission  wires  In  a 
factory  or  work-shop  is  mentioned  In  the  laws  of  Illinois  and 
Minnesota. 

PKODUCTIVE   MACHINES  OB  MACHINERY 

liefore  taking  up  the  individual  machines  as  a  whole  It  will 
be  advisable  to  refer  to  certain  parts  which  need  to  be 
protected. 

1.  Set-screws,  Keys  ami  Bolts. — These  are  mentioned  as 
in  need  of  protection  in  seventeen  states,  of  which  fourteen 
casually  mention  them  in  the  same  class  as  belting.  These 
states  are  the  same  as  those  given  under  belt  shifters  with 
the  exception  of  Minnesota,  Oregon  and  West  Virginia.  In 
New  York  and  Ohio  the  law  states  that  all  set-screws,  keys, 
bolts  and  all  parts  projecting  beyond  the  surface  of  the  revolv- 
ing shaft  shall  be  countersunk  or  provided  with  a  suitable 
covering.  In  Wisconsin  the  meaning  is  the  same  as  regards 
set-screws  as  in  the  New  York  law  but  the  wording  is  dif- 
ferent. As  regards  keys  and  keyseats,  the  latter  state  says 
that  all  projecting  keys  or  keyseats,  where  exposed  to  con- 
tact, must  be  guarded.  An  exception  is  made  with  keyseats 
on  machines  which  are  impossible  to  guard  or  fill  without 
interfering  with  the  operation,  or  where  they  are  in  shafts 
that  are  so  small  or  run  so  slowly  that  there  is  no  danger. 

2.  The  Shuttle  of  a  Loom. — In  Illinois  and  Massachusetts 
a  guard  must  be  placed  to  prevent  the  shuttle  from  flying 
out  at  each  end  of  its  travel.  Massachusetts  also  forbids  the 
use  of  a  shuttle  which  requires  the  operator  to  use  his  mouth 
or  lip  to  thread  it.  This  is  a  hygienic  precaution  rather 
than  a  safety  regulation. 

3.  Counterweiyhts  and  Balance  Gears. — The  covering  or 
fencing  in  of  these  is  required  in  Minnesota. 

4.  Line  Rollers. — The  need  of  some  kind  of  protection  for 
tlie  employes  working  around  line  rollers  is  mentioned  in  the 
laws  of  Colorado,  Illinois,  Nebraska,  Oregon  and  Washington. 

5.  Ovens,  Furnaces,  Forges  'and  Tables. — Why  Illinois 
should  mention  these  as  especially  requiring  a  guard  is  not 
very  clear,  but  such  is  the  case. 

6.  Woodicorking  Machinery.  In  Illinois  saws,  planers, 
shapers  and  sandpapering  machines,  in  Ohio  saws,  planers 
and  shapers,  while  in  Wisconsin  saws,  planers,  shapers  and 
stickers  must  be  guarded.  The  other  states  which  require 
saw  and  planer  guards  are  Colorado,  Indiana,  Iowa,  Kansas, 
Michigan,  Nebraska,  New  Jersey,  New  York,  Oklahoma, 
Oregon,  Pennsylvania,  Vermont,  Virginia,  and  Washington. 
Trimmers  are  required  to  be  guarded  in  Colorado  and  Wash- 
ington. In  practically  all  the  states,  with  the  exception  of 
Wisconsin,  these  machines  are  mentioned  in  the  same 
sentence  as  belting,  gearing,  vats  and  pans.  In  Wisconsin 
the  rules  of  the  industrial  commission  are  that  all  hand 
jointers  or  planers  must  be  equipped  with  a  safety  cylinder 
head  and  have  a  guard  placed  over  the  knives.  Also  that 
all  band  saws,  both  the  upper  and  lower  wheels  and  the  saw 
itself,  except  that  part  below  the  saw  guide,  must  be  covered. 
Circular  saws,  besides  being  guarded,  must  be  provided  with 
a  splitter.  In  general,  all  knife  heads,  wood  shapers,  stickers, 
planers,  when  exposed  to  contact,  must  be  guarded.  West 
Virginia  alludes  to  a  corner  machine  as  one  on  which  a 
safety  device  must  be  placed. 

7.  Laundry  Machinery. — All  laundry  machines  in  Illinois 
are  considered  dangerous  and  therefore  will  be  required  to 
be  safeguarded.  Besides  Illinois,  mangles  are  required  to  be 
protected  in  Colorado  and  Washington. 

8.  H ydro-crtrartors. — A  screen  must  be  placed  over  hydro- 
extractors  in  Illinois,  Nebraska  and  New  York. 

9.  Power  and  Foot  Presses. — This  class  of  machines  causes, 
next  to  the  saws  and  planers,  the  greatest  number  of  acci- 
dents, yet  it  is  only  given  in  the  law  of  one  state — New 
Jersey. 
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10.  Palter  Machines. — An  Insppi-tor  knows  from  oxpcrl- 
encc  that  certain  ninehlnes  to  bu  found  In  paper  mills  should 
be  fully  protected,  yet  It  is  a  fact  that  Illinois  Is  the  only 
state  to  mention  this  class  of  machines. 

11.  Corn  Shrcdilcrs. — Corn  shredders  or  husklnR  machines 
are  not  allowed  to  be  sold  or  offered  for  sale  in  Minnesota 
and  Wisconsin  unless  provided  with  reasonable  safety  de- 
vices to  protect  the  operator  from  accidents  from  the  snapping 
and  IniskiiiR  rollers,  and  these  guards  must  be  so  designed  as 
to  compel  the  operator  to  stand  a  safe  distance  from  the 
rollers  while  feeding  the  machine. 

12.  Electrical  Apparatus  and  Appliances. — All  dynamos, 
motors,  switches,  fuses,  etc.,  must  be  guarded  In  Illinois 
and  Minnesota. 

13.  "Machinery  of  Every  Description." — This  phrase  is  to 
be  found  in  sixteen  of  the  state  laws.  It  simply  means  that 
dangerous  machines  or  machinery  which  are  not  definitely 
stated  in  the  law  can  be  required  to  be  guarded  if  the  in- 
spector considers  it  desirable  to  do  so  in  order  to  prevent 
accidents.  In  certain  states  such  as  Minnesota,  the  following 
sentence  is  to  be  found:    "All  dangerous  parts  of  machinery 

shall    be    fenced,   boxed    or    otherwise    protected." 

While  the  w-ording  is   different,  the   meaning  is  exactly  the 
same  as  the  above. 

HYGIENE  AND  SANITATION 
Dust-Creating-  Machinery 
1.  Grinding  and  Buffing  Machines. — "Exhaust  fans  of  suf- 
ficient power  shall  be  provided  for  the  purpose  of  carrying  off 
dust  from  emery  wheels  and  grindstones  and  dust-creating 
machinery  from  establishments  where  used."  This  is  the 
wording  in  the  states  of  Indiana  and  Minnesota.  The  mean- 
ing of  the  law  in  Iowa  is  the  same  as  that  expressed  above 
with  the  addition  that  the  exhaust  system  must  be  carried 
outside  the  building  or  to  some  receptacle  placed  so  as  to 
receive  the  dust.  In  Connecticut  an  exhaust  system  must  be 
installed  in  any  process  which  generates  an  excessive  amount 
of  dust.  In  this  state  tripoli,  rouge  and  corundum  wheels 
are  mentioned  besides  emery.  The  Colorado  and  Washington 
law  is  very  similar  to  that  of  Connecticut.  In  Wisconsin  the 
dust-creating  machinery  must  be  equipped  with  either  an 
exhaust  or  water  system  whicli  will  remove  all  particles  of 
dust  that  are  light  enough  to  float  in  the  air.  In  New  York 
the  exhaust  fan  which  operates  the  exhaust  system  must  be 
of  sufficient  capacity  and  power  and  must  be  kept  running 
constantly  while  the  machines  are  in  use.  In  Massachusetts, 
Michigan,  New  Jersey,  Ohio  and  Pennsylvania  emery  belts 
of  either  leather,  leather  covered,  felt,  canvas,  paper,  cotton, 
or  wheels  or  belts  rolled  or  coated  with  emery  or  corundum, 
or  cotton  wheels  used  as  buffs  besides  the  solid  emery  wheels, 
shall  be  provided  with  an  exhaust  or  blowers  placed  over, 
beside  or  under  the  wheels  or  belts,  arranged  in  such  a 
manner  as  to  carry  off  the  dust  arising  from  or  thrown  off 
the  same  while  in  operation.  Massachusetts  also  has  a  law 
requiring  an  exhaust  system  on  this  class  of  machines.  The 
laws  of  Connecticut,  Indiana,  Iowa,  New  York,  Minnesota, 
Washington  and  Wisconsin  require  exhaust  systems  or  other 
efficient  dust-removing  means  on  all  dust-creating  machinery. 
There  are  a  number  of  cases  in  which  grinding  wheels  are 
exempt  from  these  requirements  in  certain  of  the  states. 
These  exemptions  are  as  follows: 

a.  Grinding  machinery  upon  which  water  is  used  at  the 
point  of  grinding  contact. 

b.  Small  emery  wheels  which  are  used  temporarily  for 
tool  grinding. 

c.  Solid  emery  wheels  used  in  woodworking  establish- 
ments. 

d.  Wheels  or  belts  which  are  not  used  continuously  more 
than  three  hours  in  the  twenty-four. 

e.  Small  shops  employing  not  more  than  one  man  at  work 
upon  an  emery  wheel. 

/.  Emery  wheels  which  are  in  general  use  by  all  em- 
ployes, in  common,  for  touching  up  tools  or  castings  or  for 
sharpening  saws. 

g.  Emery  wheels  six  inches  or  less  in  diameter  used  in 
establishments  where  the  principal  business  is  not  emery 
wheel    grinding.      The    exemption    under   a   is    found    in    the 


slates  of  Iowa,  Massachusetts,  New  Jersey,  New  York,  Ohio 
and  Pennsylvania;  b  in  Iowa,  Massachusetts,  New  Jersey; 
(•  in  Now  York;  d  in  Pennsylvania;  c  in  Ohio;  /  in  Wisconsin; 
and  g  in  Massachusetts.  In  the  laws  of  Michigan,  New  Jersey, 
Ohio  and  Washington,  the  material  of  which  the  hood  or 
hopper  of  the  wheel  is  made,  the  size  of  the  exhaust  pipe  and 
the  capacity  and  power  of  the  exhaust  fan  arc  laid  down 
definitely;  while  in  New  York  the  same  data  has  betm  col- 
lected and  published  by  the  State  Department  of  Labor  in 
book  form.  In  Massachusetts,  New  York  and  New  Jersey 
the  plans  of  an  exhaust  installation  must  be  submitted  to 
the  proper  state  department  for  approval  before  commencing 
work. 

2.  Tumbling  Ban'eJs  or  Rattlers. — These  are  mentioned 
specifically  in  Iowa  and  Wisconsin. 

3.  Flint  Grinding. — The  flint  grinding  mills  of  Maryland 
are  required  to  be  equipped  with  an  exhaust  system  to  carry 
the  flint  dust  away  from  the  place  where  the  men  have  to 
work. 

4.  Hair  Picking  Machines. — In  the  upholstering  or  mat- 
tress establishments  or  other  factories  in  Michigan  where 
hair,  moss,  tow  or  cotton  is  used  for  fllling,  the  hair  picking 
machines  shall  be  placed  in  such  a  position  as  to  carry  away 
the  dust  thrown  off  by  the  machines  vvhile  in  operation 
directly  to  the  outside  of  the  building  or  to  some  other 
receptacle  established  to  receive  and  confine  the  dust. 

5.  Industries  or  Processes  in  which  Lead  is  used. — In 
order  to  prevent  lead  poisoning  the  laws  of  Ohio  and  Penn- 
sylvania require  that  the  crushing,  mixing,  shifting,  grind- 
ing and  packing  of  all  the  lead  salts  or  other  compounds 
shall  be  so  conducted  as  to  keep  the  air  in  the  work-room  in 
which  the  process  is  carried  on  free  from  the  dry  lead  dust. 
This  is  done  by  requiring  all  hoppers,  chutes,  conveyors, 
elevators,  vents  from  separators,  dumps,  pulverizers,  chasers, 
dry  pans  or  other  apparatus  for  drying  pulp  lead,  dry  pan 
dumps  and  all  barrel  packers  and  cars  or  other  receptacles 
into  which  corrosives  are  emptied  to  be  connected  with  a 
dust  collecting  system.  Also  all  vessels  or  containers  in 
which  dry  lead  in  any  chemical  form  is  being  conveyed  from 
one  place  to  another  within  the  factory  shall  be  equipped  at 
the  places  where  the  same  are  filled  or  discharged  with  hoods 
having  connection  with  an  air-exhaust.  Such  exhaust  system 
should  be  regulated  by  the  discharge  of  air  from  a  fan, 
either  through  a  cloth  dust-collector  having  an  area  of  not 
less  than  one-half  square  foot  of  cloth  to  every  cubic  foot  of 
air  passing  through  it  per  minute,  the  dust  collector  to  be 
placed  in  a  separate  room  which  no  employe  shall  be  re- 
quired or  allowed  to  enter  except  for  essential  repairs  while 
the  works  are  in  operation,  or  by  any  other  apparatus  which 
will  efficiently  remove  the  lead  dust  from  the  air  before  it  is 
discharged  into  the  outer  air. 

Machines  and  Processes  Giving  Off  Fumes 

1.  Tats  and  Pflns.^"Shall  provide  and  maintain  in  use 
reasonable  safeguards  for  all  vats,  pans,  etc."  This  is  prac- 
tically the  wording  in  Colorado,  Indiana,  Kansas,  Michigan, 
Minnesota,  New  Jersey,  Oklahoma,  Pennsylvania,  Vermont, 
Virginia,  Washington  and  Wisconsin.  The  words  "giving  off 
fumes  or  vapors  which  are  irritating,  obnoxious  or  injurious 
to  the  health"  are  added  in  the  Wisconsin  rules,  while  the 
words  "containing  molten  metal  or  hot  or  corrosive  fluids" 
have  been  added  to  the  Colorado  law  in  Illinois,  Maine,  Rhode 
Island  and  Tennessee.  In  New  York  every  vat  or  pan  which 
is  so  located  that  the  top  is  on  a  lower  level  than  the  oper- 
ator's elbow  shall  be  protected  with  a  cover  which  shall  be 
maintained  over  the  same  while  in  use  in  such  a  manner  as 
to  prevent  the  operator  or  other  persons  falling  in  or  coming 
in  contact  with  their  contents.  Should  it  be  necessary  to 
remove  the  cover  from  the  vat  or  pan  while  it  is  in  use  it 
shall  be  protected  by  a  railing  placed  around  the  same. 

2.  Linotype  and  Type  Casting  Machines. — -In  Louisiana 
every  newspaper  or  printing  concern  using  three  or  more 
linotypes  or  other  type  casting  machines  is  required  to  in- 
stall an  exhaust  fan  or  other  device  sufficient  to  keep  pure 
air  circulating  and  to  expel  the  fumes.  They  must  also  install 
a  vent  pipe  on  each  machine  running  from  the  metal  pot  to  a 
flue  or  other  aperture.     Iowa  has  the  same  provision. 
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0.  Ittdnstiics  or  Processes  in  tchich  Lead  is  used.  The 
two  states  that  retiuire  exhaust  systems  to  carry  off  the  lead 
dust  also  require  that  the  lead  fumes  be  carried  out  of  the 
room  in  which  tlie  employes  work. 

General  Ventilation  and  Sanitation 

In  several  of  the  states  such  as  Connecticut,  Colorado, 
Massachusetts,  Maine,  Oregon,  Rhode  Island,  Tennessee  and 
Vermont  the  state  inspector  can  order  changes  to  be  made  in 
a  factory  should  he  consider  either  the  heating,  lighting, 
ventilation  or  sanitary  conditions  to  be  injurious  to  the 
health  of  the  workmen.  Under  this  general  clause  a  com- 
missioner of  labor  or  his  inspectors  in  these  states  can  order 
an  employer  to  install  a  vacuum  system  on  all  dust-creating 
machinery  and  a  vent  for  receptacles  containing  molten 
metal  or  hot  liquids  which  give  off  obnoxious  fumes. 

In  what  has  preceded  no  mention  has  been  made  concerning 
■what  was  required  in  the  way  of  safeguarding  the  employes 
In  the  state  of  California.  The  reason  for  this  is  that  on  the 
first  of  this  year  the  inspection  of  factories  and  the  issuing 
of  rules  in  regard  to  protection  became  a  part  of  the  duties 
of  the  industrial  accident  commission  which  was  created  in 
1911  to  handle  the  operation  of  the  workmen's  compensation 
law.  The  commission  has  not,  as  yet,  made  rules  for  the 
guidance  of  the  employers  of  the  state  and  its  own  inspectors. 
There  is  no  doubt  but  that  this  state  will  place  itself  in  the 
very  forefront  of  the  safety  movement.  The  commission  is 
given  very  liberal  powers  and  the  new  law  expressly  states 
in  Section  52  that  "every  employer  shall  furnish  employment 
which  shall  be  safe  for  the  employes  therein  and  shall  fur- 
nish a  place  of  employment  which  shall  be  safe  for  employes 
therein  and  shall  furnish  and  use  such  safety  devices  and 
safeguards  and  shall  adopt  and  use  such  practices,  means, 
methods,  to  render  such  employment  and  place  of  employment 
safe  and  shall  do  every  other  thing  reasonably  necessary  to 
protect  the  life  and  safety  of  such  employes." 

According  to  the  secretary  of  state  of  North  Carolina  there 
is  a  common  law  in  that  state  which  requires  that  employers 
shall  furnish  reasonably  safe  appliances  for  their  employes. 
But  it  can  be  seen  that  this  law  would  become  a  dead  letter 
In  this  state,  as  the  commissioner  and  his  deputy  are  not 
required  to  examine  Industrial  plants  except  those  against 
which  a  complaint  has  been  lodged.  The  only  qualifications 
that  the  commissioner  has  to  have  is  that  he  be  a  practical 
printer. 

Section  5  of  the  safety  law  of  the  state  of  Minnesota  re- 
quires that  "whenever  practicable  the  point  of  danger  in  any 
machine  or  mechanism  shall  be  securely  guarded  by  the 
maker  and  the  manufacture  or  sale  of  any  machine  or 
mechanism  not  so  guarded  is  hereby  prohibited."  At  the 
present  time  this  is  the  only  state  which  is  prohibiting  the 
manufacture  and  sale  of  unguarded  machinery. 

The  industrial  commission  of  Wisconsin  has  determined 
upon  the  following  standards  regarding  safeguards: 

1.  No  safeguard  required  which  cannot  be  proved  to  be 
practical. 

2.  No  safeguard  required  which  the  commission  cannot 
show  how  to   install. 

3.  Homemade  safeguards  which  as  far  as  possible  can  be 
constructed   and   installed   cheaply   in   the   shop. 

As  a  part  of  the  safety  laws  in  Colorado,  Indiana,  Minne- 
sota, New  Jersey,  New  York,  Ohio,  Oklahoma,  Oregon,  Penn- 
sylvania, Virginia,  West  Virginia  and  Wisconsin,  it  is  stipu- 
lated that  should  a  machine  or  any  part  of  it  be  found  in  a 
dangerous  condition  or  not  properly  guarded  the  com- 
missioner of  labor  or  one  of  his  inspectors  may  prohibit  the 
use  of  the  machine  until  the  same  has  been  made  safe.  He 
is  required  to  attach  a  notice  to  the  machine  while  it  is  in 
the  unsafe  condition  calling  attention   to   the  same. 

In  Illinois,  Indiana,  Minnesota,  New  Jersey,  New  York, 
Pennsylvania  and  Virginia  no  person  is  allowed  to  re- 
move or  make  ineffective  any  safeguard  while  working  at 
the  guarded  machine  except  for  making  immediate  repair, 
and  after  being  repaired  it  should  bo  promptly  replaced. 

The  interpretating  and  enforcing  of  the  labor  laws  is  done 
through  a  state  department  or  commission  consisting  of  a 
chief  inspector  and  a  number  of  assistants.     The  inspectors 


have  the  right  of  entry  Into  a  factory  of  the  state  during 
regular  working  hours  as  often  as  they  may  consider  It 
necessary  for  the  purpose  of  inspection.  The  salary  paid 
the  state  factory  inspector  In  most  of  the  states  Is  never 
higher  than  $2000  and  in  most  cases  is  In  the  neighborhood 
of  .$1200  to  $1500  a  year.  The  chief  inspector  or  commissioner 
of  labor  receives  a  salary  varying  from  $1800  to  $8000. 

In  twenty-eight  states  the  inspectors  are  not  required  to 
pass  a  civil  service  examination  nor  is  any  practical  experi- 
ence or  technical  training  required  of  them,  while  in  five 
states  that  have  no  civil  service  requirement  the  inspectors 
are  required  to  have  some  practical  experience.  In  nine 
states  the  inspectors  must  pass  a  civil  service  examination 
before  being  appointed. 

In  three  states — California,  Ohio  and  Wisconsin — the  state 
factory  inspection  department  has  been  absorbed  by  the  in- 
dustrial commission  which  now  has  charge  of  the  Inspection 
of  factories  as  well  as  the  administration  of  the  workmen's 
compensation  law. 

In  New  York  and  Pennsylvania  there  has  been  created  an 
industrial  board  consisting  of  the  commissioner  of  labor  and 
four  associates.  In  Massachusetts  the  state  board  of  labor 
and  industries  and  the  industrial  accident  board,  sitting 
jointly,  act  in  the  same  capacity  as  an  industrial  board. 
They  have  the  power  to  obtain  the  services  of  experts  upon 
their  committees.  These  persons  serve  without  pay.  The 
board  in  each  of  these  states  has  the  power  to  draw  up  rules 
and  regulations  regarding  the  installation,  position,  opera- 
tion and  use  of  machines  and  machinery,  the  furnishing  and 
use  of  safety  devices  and  appliances  for  machines  and  of 
guards  to  be  worn  upon  the  person  and  other  cognate 
matters,  whenever  it  finds  such  regulations  necessary  in 
order  to  provide  for  the  prevention  of  accidents  in  factories. 
These  rules  and  regulations  after  a  public  hearing  become 
the  same  as  law.  All  meetings  of  the  board  are  open  to  the 
public.  The  industrial  commissions  spoken  of  above  have 
also  the  same  power  as  regards  the  making  of  rules  which 
eventually  become  laws.  Besides  the  making  of  laws,  they 
have  the  right  to  make  exceptions  to  existing  laws  where 
they  see  that  the  letting  down  of  the  bars  will  not  increase 
the  number  of  accidents. 

*  >;      ♦ 

INCREASING  THE  EFFICIENCY  OF  THE 
CUTTING  TORCH 

Experiments  recently  conducted  in  cutting  with  oxy-hydro- 
gen  and  oxy-acetylene  cutting  torches  show^  that  a  marked 
increase  in  the  rate  of  production  is  effected  by  increasing 
the  temperature  of  the  oxygen.  The  most  favorable  results 
secured  in  this  connection  show  that  the  increase  of  speed 
obtained  by  preheating  the  oxg>'en  is  18  per  cent,  while  the 
saving  in  the  amount  of  oxygen  used  was  55  per  cent.  As 
an  increase  in  temperature  means  a  corresponding  increase 
in  the  pressure  of  the  oxygen,  it  seemed  possible  that  merely 
increasing  the  pressure  would  have  the  same  effect.  Experi- 
ments along  this  line  proved  that  this  reasoning  was  correct. 
Where  the  pressure  was  steadily  increased,  it  was  found  that 
the  rate  of  cutting  increased  in  direct  proportion.  It  was 
found,  however,  that  the  higher  pressures  had  a  tendency  to 
round  the  upper  edge  of  the  cut.  A  pressure  of  35.5  pounds 
per  square  inch  seems  to  be  about  the  maximum  amount 
with  which  perfect  work  could  be  produced.  With  very  low 
pressures,  the  rate  of  cutting  was  not  only  very  slow,  but 
the  cut  itself  was  defective.  Experiments  were  also  tried 
in  changing  the  ratio  of  hydrogen  to  oxygen,  and  it  was 
found  that  where  this  ratio  was  15  to  4  instead  of  the  cus- 
tomary 4  to  1,  the  rate  of  cutting  was  exceptionally  high  in 
cases  w^here  the  pressure  of  the  oxygen  was  about  the  maxi- 
mum of  35.5  pounds  per  square  inch. 

*  *     « 

Careful  measurements  w^ere  made  during  the  past  year  by 
means  of  which  it  was  determined  that  the  soot  fall  in  Pitts- 
burg ranges  from  595  to  1950  tons  per  square  mile  per  year. 
London  has  been  considered  one  of  the  "gloomiest"  cities 
in  the  world,  yet  the  soot  fall  in  London  is  only  426  tons  per 
square  mile  per  year. 
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TUKKK  Is  ill  existfiicc  :i  Krcat  deal  ol'  valuable  data 
rohitlve  to  feeds,  speeds  and  depths  of  cut  tor  the  best 
modern  lathe  practice.  Knowing  the  depth  of  cut,  It 
is  possible  to  determine  the  best  relation  of  speed  and  feed,  by 
reference  to  this  data  which  has  been  collected  in  the  form 
of  charts  and  tables.  In  attempting  to  do  the  same  thing  in 
connection  with  grinding  methods,  I  was  unable  to  find  any 
information  on  the  subject.  Work  of  that  kind  had  been  ar- 
ranged by  cut-and-try  methods,  the  production  being  recorded 


led    Crankshafts    and    tlio 
Drop-forging 

and  the  maximum  speeds  obtained  In  that  way.  To  obtain 
such  data,  the  crankshaft  used  in  the  "Reo  the  Fifth"  motor 
was  chosen  for  observation  and  time  study.  It  is  drop-forged 
from  manganese  steel  and  heat-treated.  The  crankpins  are 
ground  from  the  rough,  Avhile  the  bearings  and  pilot  ends 
are  rough-turned  on  a  lathe.  The  rough  forgings  are  first 
sawed  to  length  and  centered,  and  then  the  center  bearing  is 
ground  for  a  space  somewhat  narrower  than  the  bearing. 
This  is  to  provide  a  bearing  for  the  steadyrest  on  the  lathe. 
The  end  bearings  are  now  rough-turned  and  the  pins  are 
next  rough-  and  finish-ground.  Then  the  bearings  are  finish- 
ground,  and  also  the  end  pilots,  the  tapering  portion  on 
which  the  flywheel  is  forced,  and  the  "gear  fit"  which  is 
so  called  since  it  receives  the  timer  gear.  The  next  opera- 
tion is  on  a  lathe,  which  cuts  the  gear  fit  off  to  the  exact 
length  and  cuts  the  threads  on  it  with  a  Geometric  die.  Holes 
are  drilled  in  the  centers  of  the  crankpins  to  roughly  bal- 
ance the  crankshaft  and  an  emery  wheel  grinds  the  shaft  to 
a   perfect   running  balance.     A   flat   spot   and   a  keyway   are 


to  !)('  witliin  2  per  cent  of  each  other,  while  tlie  material 
handling  and  adjustment  times  varied  less  than  5  per  cent. 
The  lirst  of  the  grinding  operations — spot-centering  the  bear- 
ing is  done  on  a  14  by  50-inch  Norton  grinder  with  a  Norton 
lil-N  Ilang(H)  wheel.  This  wheel  i.s  dressed  by  a  diamond, 
using  the  liand  motion  and  not  the  traverse.  Such  a  dressing 
is  re(iuired  for  every  four  shafts,  and  gives  a  good  roughing 
wheel  surface  which  is  square  but  not  too  smooth.  A  driver 
similar  to  the  one  illustrated  is  a  time-.saving  substitute  for 
the  grinder  dog.  The  feed  is  by  hand,  the  wheel  being  ad- 
vanced every  revolution  as  nearly  0.02  inch  as  possible. 

The  cutting  time  averaged  1  minute  48.75  seconds  and  the 
changing  time  27  seconds.  The  time  required  for  dressing 
the  wheel  was  66  seconds,  which,  distributed  over  the  four 
crankshafts,  gives  an  average  of  IQy^  seconds.  This  gives 
a  total  of  2  minutes  32.25  seconds  each  as  the  fastest  continu- 
ous speed  that  it  is  possible  to  maintain.  It  is  possible  to 
hurry  the  work  for  short  intervals  and  reduce  the  cutting 
time  from  108.75  seconds  to  about  90  seconds,  but  this  soon 
leads  to  the  belts  crowding  off  and  when  this  occurs  it  in- 
volves about  100  seconds  to  readjust  the  machine  and  have 
the  wheel  gather  up  the  requisite  speed,  which  more  than 
counterbalances  the  reduced  cutting  time.  At  the  time  of 
this  observation,  the  wheel  was  19%  inches  in  diameter, 
which  at  1170  R.  P.  M.  gives  a  surface  velocity  of  6020  feet 
per  minute.  The  bearing  is  1.73  inch  in  diameter  and  must 
be  ground  down  to  1.52  inch.  With  the  work  turning  at  27 
R.  P.  M.,  a  surface  velocity  of  12.3  feet  per  minute  is  ob- 
tained. The  approximate  volume  of  metal  removed  is  0.105 
(depth  of  cut)  by  2.75  (width)  by  1.625  inch  (mean  di- 
ameter) which  gives  a  volume  of  1.48  cubic  inch  or  0.415 
pound. 

Following  this  spot-centering  operation,  the  shaft  goes  to 
the  shouldering  lathe,  shown  in  Fig.  3,  which  is  an  engine 
lathe  fitted  with  a  turret  on  the  tool-slide  and  also  two  ad- 
ditional tool-slides.  The  center  tool  machines  the  center 
bearing  to  the  correct  width,  while  the  other  two  tools  are 
run  in  just  outside  of  the  crank  throws  to  leave  the  rough 
fillet  on  the  end  bearings  ready  for  the  grinder.  The  turret 
tools  are  split,  thus  being  accurately  adjusted  for  width.  The 
end  or  line  bearings  are  rough-turned  on  the  lathe  shown  in 
Fig.  4.    This  lathe  uses  a  side-cutting  tool  with  a  broad  blunt 
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Fig.    2.     Important   Dimensions   of   the   Crankshaft   shi 


next  milled  out,  and  a  keyway  is  cut  for  the  flywheel  key.  A 
drill  press  completes  the  series  of  operations  by  drilling  the 
oil  and  pin  holes. 

In  this  investigation  the  roughing  speeds  on  the  pins  and 
the  first  grinding  operation  on  the  center  bearing  were  found 


•  For  additional  information  on  grinding  crankshafts  and  aUied  subjects 
published  in  Machinery  see  also  "EfBcient  Production  of  Cylindrical  Work," 
December,  1912;  "Rough  Turning  vs.  Rough  Grinding  of  Crankshaft  Pins." 
March,  1911;  "The  Field  for  Grinding,"  Januar.v.  1911;  "Precision  Grinding," 
January,  1911;  "Grinding  Economy,"  July,  1910;  "Economy  in  Grinding," 
May,  1910;  "Tlie  Manufacture  of  Crankshafts,"  Julv,  1909;  "Grinding  a  Large 
Crankshaft,"  April,  1907;  "Grinding  Crankshafts,"  March,  190T;  and  "The 
Cost  of  Grinding,"   October,   1900. 

t  Care   of   lieo   Motor  Car   Co.,    Lansing,    Mich. 


n   in   Fig.    1 

nose  instead  of  the  customary  round-nosed  tool.  This  avoids 
any  tendency  to  "draw  in,"  and  at  the  same  time  it  can  take 
a  cut  the  full  length  of  the  tool,  making  it  possible  to  rough- 
size  the  bearing  in  one  cut  instead  of  needing  two  or  three  to 
reduce  It  to  the  correct  size.  This  tool,  shown  in  the  fore- 
ground of  the  illustration,  is  ground  flat  on  top,  with  a  groove 
parallel  to  one  side  made  with  the  corner  of  the  wheel,  allow- 
ing clearance  for  the  steel  shaving.  The  cut  of  this  tool  is 
square  with  the  work,  and  it  is  for  this  reason  that  the  two 
narrow,  round-nosed  tools  are  used  in  the  previous  operation 
to  round  the  fillets  and  mark  the  end  of  the  cut. 
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The  other  rough-grinding  operation,  namely  on  the  crank- 
pins,  is  done  with  a  24-inch  Grade  O  wheel  which  requires 
dressing  for  every  third  crankshaft.  This  wheel  was  23 '/a 
Inches  in  diameter  at  the  time  of  the  test,  the  exact  width  of 
pin  2', J  inches  and  the  speed  955  R.  P.  M.,  which  gives  a  sur- 
face speed  of  5890  feet  per  minute.  The  standard  Norton 
offset  for  crankshafts  which  was  used  was  removed  and  sot 
up  by  a  h('li)or.  In  setting  up,  use  is  made  of  a  metal- 
balancing  plate  which  has  tapering  wedges  that  force  the 
pins  equidistant  from  a  surface  plate;  and  this  locates  the 
crankshaft  centrally  in  the  offset,  so  that  the  same  amount 
of  stock  is  removed  from  all  the  pins.  In  placing  this  work 
in  the  grinder,  a  gage  is  put  on  the  shaft  and  the  work  shifted 
until  the  wheel  touches  the  gage.  It  is  now  in  position  for 
grinding  the  first  pin.  A  standard  spacing  bar  is  set  from 
this  position  and  the  other  pins  are  thus  accurately  spaced. 
On  the  first  revolution  of  the  work  0.02  inch  is  cut  from  the 
forged  fillet  before  the  w^ork  gathers  up  motion.  The  hand 
feed  is  about  0.02  inch  per  revolution  of  the  work.  In  operat- 
ing the  machine,  two  pins  on  a  line  are  first  ground;  and  then 
the  offset  is  shifted  to  the  other  center  and  the  other  two  pins 
are  ground.    The  time  required  is  as  follows: 

Grinding   time  per  pin 1  minute  26.375  seconds 

Change    centers    29         seconds 

Change   work    1  minute  23.50     seconds 

Dress    wheel    2  minutes  2  seconds 

Dress   wheel,   per   shaft 40.66     seconds 

Total     time     for     grinding     four 
pins,    changing    and    dressing 

wheel     8  minutes  18.6       seconds 

The  volume  of  stock  removed  is  approximately  1.625  inch 
(mean  diameter)   by  214  inches   (width)   by  0.105  inch   (dcptli 


Fig.    3.      Facing    up    Crankshafts    to    provide    the    Necessary 
Wheel    Clearance 

of  cut)  which  gives  a  volume  of  1.210  cubic  inch.  For  the 
four  pins  the  volume  of  metal  removed  is  4.840  cubic  inches  or 
1.35  pound.  From  this  data  and  the  total  cutting  time  for 
four  pins  of  5  minutes  45.4  seconds,  the  time  required  to  re- 
move one  cubic  inch  of  metal  is  found  to  be  71.4  seconds. 
Doing  the  same  for  the  spot-centering  operation  on  the  center 
bearing,  the  time  per  cubic  inch  of  metal  is  found  to  be  73.5 
seconds.  These  calculations  are  based  on  cutting  time  only. 
In  the  first  case,  40Vt  per  cent  must  be  added  to  the  cutting 
time  to  get  the  total  time.  In  the  second  case,  44 1/.  per  cent 
must  be  added.  These  percentages  represent  the  average 
of  many  sets  of  data,  which,  however,  run  surprisingly  uni- 
form, so  much  so  as  to  establish  45  per  cent  as  the  limit  of 
the  ratio  of  "lost  time"  to  "cutting  time." 

It  was  found  that  with  the  shortest  finishing  operations, 
such  as  took  a  total  of  thirty  to  forty  seconds,  elementary 
standards  were  impractical.  These  operations  were  per- 
formed so  quickly  that  the  changing  and  caliperlng  occupied 
from  70  to  90  per  cent  of  the  time,  and  so  only  standard  totals 
for  these  operations  on  the  crankshaft  were  arrived  at,  which 
are  as  follows: 

Grinding    taper    42.5  seconds 

Grinding    gear    fit    33.4  seconds 

Grinding  short  pilot  on  flywheel  end 31.4  seconds 

Grinding  long  pilot  on   front  end 43.6  seconds 

In  fact,  the  finish-grinding  is  found  to  be  quite  different 
from  roughing.     The  amount  of  metal  left  for  this  operation 


was  0.040  inch  on  the  diameter.  However,  the  depth  is  so 
small  and  the  surface  covered  so  carefully  In  order  to  pro- 
duce the  finish  that  it  is  area  rather  than  volume  which 
must  be  considered.  The  finishing  operations  involving  a 
larger  area  were  found  to  have  a  nearly  constant  handling 
time  ratio.  An  allowance  of  77',/.  per  cent  was  added  to  the 
actual  grinding  time  on  the  pins  and  74  per  cent  on  the 
bearings.  These  are  well  within  the  5  per  cent  limit  of 
variations,  though  tlifv  are  much  larger  than  the  additions  to 


Fig.    4.     Roughing   out    the    End    Bearings    on    the   Lathe 

the  roughing  time.  This  is  undoubtedly  due  to  the  ad- 
ditional care  necessary  in  grinding  to  the  quarter  thousandth 
limit  placed  on  this  class  of  work. 

As  to  the  cutting  time,  those  operations  involving  no 
longitudinal  motion  of  the  wheel  were  found  to  require  con- 
siderably more  time  per  unit  of  area  than  those  w^here  the 
wheel  could  be  run  in  to  a  certain  depth  of  cut  and  then  the 
whole  length  of  bearing  reduced  to  that  finished  dimension 
by  a  longitudinal  motion.  The  first  class  of  operation,  such 
as  finish-grinding  the  pins,  is  done  on  a  14  by  50  inch  Norton 
grinding  machine  with  a  24-N  wheel.  At  the  time  of  the  test, 
the  actual  diameter  was  23Vi  inches,  and  when  running  at 
955  R.  P.  M.  a  surface  speed  of  5820  feet  per  minute  is  at- 
tained. The  work  is  revolved  at  316  R.  P.  M.,  which,  with 
a  diameter  of  11/2  inch,  gives  124  feet  per  minute  as  the  sur- 
face speed.  After  grinding  six  shafts  it  is  necessary  to  dress 
the  wheel.  A  "Star"  dresser  is  used  to  rough-dress  it,  since 
the  wheel  must  be  cut  down  half  the  depth  of  the  3/16  inch 
fillet  in  the  angles.  The  surface  is  finished  by  a  diamond 
held  in  the  traverse.  Finally,  the  fillet  is  hand-finished  with 
the  diamond  until  a  test  made  by  grinding  a  thin  piece  of 
board  exactly  fits  the  templet.  This  takes  10  minutes  12 
seconds    or    1    minute    42    seconds    per    shaft.      The    average 
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Fir.    5.     Grinding   the    Gear   Fit   on   the   Norton   Grinder 

cutting  time  per  pin  was  1  minute  11.25  seconds,  making  a 
total  of  4  minutes  45  seconds.  The  total  time  including 
changing  the  work  and  wheel  dressing  was  8  minutes  26 
seconds.  Each  pin  is  214  inches  long  by  iy>  inch  in  diameter, 
which  gives  a  surface  of  10.6  square  inches.  This  gives  a 
cutting  time  of  6.73  seconds  per  square  inch  for  finish-grind- 
ing to  a  depth  of  0.020  inch.  For  this  operation,  no  spacing 
bar  is  used,  since  the  lateral  limits  on  the  position  of  the 
bearings  are  not  close. 
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Kifr.  6.     Detail  of  the  Driver  shown  in  Operation  in  Fig.   & 

The  other  finishing  operation  is  made  up  of  both  of  these 
types  of  work.  The  wide  end  bearings  are  finished  by  moving 
the  worli  lengthwise  in  front  of  the  wheel.  The  center  bearing 
involves  the  "running  In"  cut,  but  here  the  lateral  limits  of 
position  are  close  and  so  it  becomes  necessary  to  work  much 
more  carefully.  A  standard  cutting  time  of  7.93  seconds  per 
square  inch  is  the  best  speed  consistent  with  good  workman- 
ship. The  bearing  is  2%  inches  long  and  IMi  inch  in  di- 
ameter, giving  an  area  of  13  square  inches.  This  work  is 
done  on  a  10  by  50  inch  Norton  grinding  machine,  using  an 
N  grade  wheel  18%  inches  in  diameter  revolving  at  1170 
R.  P.  M.  or  5745  feet  per  minute.  The  work  is  1%  inch  in 
diameter  and  runs  at  150  R.  P.  M.,  which  gives  a  surface 
speed  of  58.8  feet  per  minute.  The  wheel  is  dressed  every 
ten  shafts  and  the  time  required  is  9  minutes  21  seconds. 

If  the  forgings  are  coming  very  regular  a  somewhat  dif- 
ferent procedure  is  followed:  Twenty-five  shafts  are  ground 
and  then  the  wheel  is  dressed  for  the  fillets  and  the  whole 
twenty-five  shafts  are  then  re-run  to  check  up  the  fillets. 
This  reduces  the  wheel  cost  and  dressing  time  per  crankshaft 
and  gives  fully  as  good  a  fillet.  A  grinding  dog  is  used  in 
this  operation  and  the  feed  is  by  hand.  The  cutting  time  on 
the  center  bearing  is  1  minute  43  seconds.  For  the  end  bear- 
ings, the  times  are  59  seconds  and  49  seconds,  respectively. 
The  long  one  is  4.8125  inches  long  and  the  other  3  inches 
long.  The  total  area  is  7.8125  inches  in  length  by  I14  inch 
in  diameter  or  36.9  square  inches.  The  time  is  1  minute  48 
seconds  or  2,93  seconds  per  square  inch.  The  reason  this 
time  per  square  inch  is  so  much  less  than  the  other  standard 
is  that  the  longitudinal  motion  covers  the  area  far  more 
quickly.  The  total  time  for  grinding  the  three  bearings,  in- 
cluding changing  and  dressing  the  wheel,  is  6  minutes  7.5 
seconds. 

The  total  time  involved  in  machining  each  of  these  crank- 
shafts is  approximately  69  minutes,  the  time  being  dis- 
tributed as  shown  in  the  accompanying  table.  Those  times 
given  in  minutes  and  fractions  are  averages  for  irregular 
operations  where  the  work  varies  for  each  individual  crank- 
shaft. Those  given  in 
minutes  and  seconds  are  for 
operations  of  a  uniform  char- 
acter, which  allow  an  exact 
duplication  of  motions  in  per- 
forming the  work  on  each 
shaft.  It  may  be  of  interest 
in  this  connection  to  mention 
the  diamond  cost  which  was 
$0.02375  per  crankshaft;  the 
wheel  cost  which  was  $0,075 
and  the  scrap  cost,  which  was 
$0.06927.  These  figures  are 
arrived  at  by  dividing  the 
average  seasonal  cost  by  the 
average  seasonal  production. 
During  all  this  test,  no  at- 
tempt was  made  to  speed  the 
work  beyond  limits  which 
could  be  kept  up  indefinitely. 
The  whole  endeavor  was  to 
determine  a  standard  rate 
for  grinding  surfaces  and  to 
observe  the  conditions  under 
which  this  is  done. 


AN   ELECTRICAL  NUT    SETTING 
ARRANGEMENT 

In  asscinbling  the  Witherbee  igniter  in  the  company's 
factory  at  Springfield,  Mass.,  an  ingenious  arrangement  is 
employed  for  setting  the  nuts  on  the  hard  rubber  cases  by 
power.  The  illustration  shows  the  method  of  mounting  the 
'1  horsepower  electric  motor  from  the  ceiling.  This  motor 
is  speeded  to  1800  R.  P.  M.  and  from  the  end  of  the  armature 
shaft  a  worm  meshes  with  a  worm-gear  on  a  vertically  po- 
sitioned shaft  that  extends  down  toward  the  floor.  From  the 
end  of  this  shaft  is  extended  a  flexible  shaft,  and  at  the  end 
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Electrically. driven  Nut-setter 

of  the  flexible  shaft  is  an  Errington  nut  setter.  This  nut 
setter  works  on  the  friction  principle,  so  that  when  the  nuts 
have  been  set  up  to  the  correct  tension,  the  friction  slips. 
With  this  device  a  man  is  able  to  do  a  large  number  of  nuts 
per  day,  and  in  addition  to  being  faster,  the  work  is  more 
thoroughly  done  and  there  is  no  danger  of  cracking  the  hard 
rubber  plates.  C.  L.  L. 

TIME   REQUIRED    FOR    MACHINING    CRANKSHAFTS 


No.  of 
Operation  I 


of  Operatic 


Type  of  Machine  Used 


Minutes   Seconds 


1  I  Snag Emery  wheel 

2  Cut  off  and  center Saw  and  centering  lathe. 

3  Straighten    Straightening  press 

4  Spot  center  bearing Grinding   machine 

5  Turn  shoulders  and  short  line  bearing  Lathe  

(i  Turn  long  line  bearing Lathe  

7  Rough  pins Grinding  machine 

8  Finish  grind  pins Grinding  machine 

y  Finish  grind  bearings Grinding  machine 

10  '  Finish  grind  short  pilot Grinding  machine 

1 1  Finish  grind  short  pilot Grinding  machine 

13  Finish  grind  taper Grinding  machine 

13  Finish  grind  gear  fit Grinding  machine 

14  Cut  off  and  thread Lathe  

15  Drill  balance Drill  press 

1 6  Grind  balance Emery  wheel 

1 7  Mill  flat  spot Milling  machine 

18  Mill  Woodruff  key  way Milling  machine 

19  Flywheel  key  way Milling  machine 

20  Drill  oil  hole Drill   press 

21  Drill  pin  hole Drill   press 


2 

33.25 

7 

37.00 

8 

2.50 

8 

18.70 

8 

26.00 

6 

7.50 

31.40 

43.60 

42.50 

33.40 

1 

30 

5 

5 

U 
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SPECIAL  JIGS   AND   FIXTURES.   AND   MACHINING   METHODS   USED   BY  THE  REO  MOTOR  CAR  CO..  LANSING.  MICH. 

BY    DOUGLAS  T.    HAMILTONt 


N(^  better  example  of  interchangeable  manufacture  and 
the  development  of  special  jigs  and  fixtures  is  obtain- 
able than  can  be  found  in  the  production  of  automo- 
bile engine  cylinders.  When  we  consider  the  number  of  opera- 
tions necessary  on  an  automobile  engine  cylinder  casting  and 
the  exactness  to  which  the  various  surfaces  must  be  machined, 
it  is  little  short  of  marvelous  that  this  work  can  be  accom- 
plished in  such  a  short  time  and  at  such  a  low  unit  cost.  The 
methods  and  jigs  and  fixtures  employed  by  the  Reo  Motor 
Car  Co.,  Lansing,  Mich.,  are  described  in  the  following.  The 
manufacturing  steps  from  the  time  that  the  casting  is  re- 
ceived from  the  foundry  until  it  is  ready  for  assembling  in 
the  completed   engine  are  described  in  detail.     Fig.   1   shows 


Millintr  Top  and  Bottom  Faces  of  Castlnif 
The  preliminary  machining  operation,  which  consists  in 
milling  the  top  and  bottom  faces  O  and  P  of  the  cylinder 
casting,  see  Fig.  1,  is  accomplished,  as  shown  in  Fig.  2,  in  a 
Pratt  &  Whitney  Lincoln  type  milling  machine.  Two  cast- 
ings A  are  lield  in  this  fixture  at  a  time,  but  it  is  not  of  the 
reciprocal  type.  Fig.  3  shows  in  detail  the  construction  of 
this  milling  fixture,  and  by  referring  to  the  latter  illustra- 
tion, the  method  of  holding  the  cylinder  castings  will  be 
clearly  understood.  The  casting  is  located  between  four  jaws 
B  and  C,  which  are  operated  by  left-  and  right-hand  screws, 
actuated  by  two  handwhcels  i),  only  one  of  which  is  shown. 
The  base  of  these  jaws  slides  in  T-slots  formed  by  machine 


i  DRILL  fa)    K-2-i'B->t«-2  ["o-^t 


Va  DRILL  (a) 


^h    U.S.    TAP-  y }    DRILL 
'deep  (2)     THESE  HOLES 
NOT  BE  DRILLED  THROUGH 
ER  SPACE 

TO  ■;>i"r.oown  Mi' 

FROM  EXTREME  TOP  OF  CVLINDER 


MANUFACTURING   LIMITS 

DIMENSIONS  TO    2      DECIMAL  PLACES  MAY  VARY+  OR—  0.0 


Fif.    1.     The  Reo   Engine   Cylinder — the  Subject   of   this  Article 


the  automobile  engine  casting.  It  is  of  the  two-cylinder 
c)i  bloc  type  and  is  used  in  a  four-cylinder  30-horsepower 
engine. 

Preliminary  Operations  on  the  Automobile  Engine  Casting: 

The  first  operations  on  the  automobile  engine  casting  after 
it  is  received  from  the  foundry  are  inspecting,  snagging  and 
removing  all  objectionable  fins.  After  it  lias  passed  through 
these  preliminary  operations  it  is  placed  in  a  testing  fixture 
and  given  a  water  test  at  a  pressure  varying  from  200  to  210 
pounds  per  square  inch,  which  exceeds,  by  about  175  pounds, 
the  normal  pressure  in  the  water  jacket  when  the  engine  is 
in  use. 


•  Tor  Information  on  automobile  shop  practice  prcvlousl.v  published  In 
MAruiXEUY.  see  "Forging  and  Machining  Automobile  Front  Axles,"  !)(>- 
cpml)cr,  1013:  "Automobile  Manufacturing  Methods."  Jul.v,  IDl.'l;  "Sliop 
Practice  of  the  Will.vs  Overland  Co.."  Fcbruar.v.  191.3;  "Some  Tools  used 
b.T  the  Oramm  Motor  Car  Co.."  Januar.v,  1913;  "Processes  In  Production  of 
Automobile  Transmission  Gears."  July.  1912;  "Methods,  Machines  and 
Fixtures  for  Automobile  Manufacture,"  December,  1911,  and  articles  there 
referred   to. 

t  Associate  Editor  of  Machixert. 


steel  strips  which  are  fastened  to  the  top  face  of  the  base 
casting  of  the  fixture,  and  the  vees  of  these  jaws  grip  the 
cylinder  casting  around  the  circular  portion,  as  indicated  in 
Fig.  2.  To  prevent  the  thrust  of  the  cut  from  loosening  the 
jaws,  a  special  clamping  strap  E,  operated  by  the  lever  F,  as 
shown  in  Fig.  2,  is  provided.  This  is  put  in  place  and 
tightened  after  the  casting  has  been  located  and  clamped 
in  the  fixture. 

The  milling  is  accomplished  by  two  SVa-inch  diameter 
inserted-tooth  high-speed  steel  milling  cutters  which  take  a 
depth  of  cut  varying  from  3/16  to  1/8  inch.  The  cutters  are 
rotated  at  a  peripheral  speed  of  30  R.  P.  M.  and  the  table 
travels  at  a  rate  of  1/16  inch  per  revolution  of  the  cutters. 
The  jigs  held  on  this  table  are  of  the  individual  type,  and 
in  operating  it  is  necessary  to  mill  the  two  castings  before 
starting  on  a  second  cut.  However,  the  time  of  operating  is 
reduced  by  unloading  the  first  casting  that  is  milled  while 
the  second  one  is  being  operated  upon,  and  loading  the  second 
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Milling    the   Top   and    Bottom    Surfaces   of   the 
Cylinder    Casting 

fixture  when  the  casting  in  the  first  one  is  being  machined. 
The  casting  in  the  first  fixture,  however,  cannot  be  replaced 
until  the  table  of  the  machine  has  been  brought  back  to  the 
starting  point.  Nevertheless,  very  little  time  is  lost  in  operat- 
ing, as  a  production  of  one  hundred  and  thirty-four  completed 
castings  in  nine  hours  evidences. 

Drilling:  and  Reaming'  the  Flang'e  Holes  in  the  Base 
of  the  Cylinder  Casting- 

Upon  the  completion  of  the  milling  operations  just  de- 
scribed, the  next  step  is  to  drill  the  holes  in  the  flange, 
through  which  the  bolts  pass  that  fasten  the  cylinder  cast- 
ings to  the  crank-case.  These  holes  also  act  as  locating  points 
in  all  subsequent  operations.  Although  this  operation  is  of 
a  simple  character,  the  method  of  accomplishing  it  is  rather 
interesting,  as  Fig.  4  will  show.  The  drilling  and  reaming 
of  the  six  flange  holes  R  (Fig.  1)  Is  accomplished  progress- 
ively in  a  Baush  multiple  spindle  drilling  machine.     The  type 


'B  C-^ 
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Fig.   3.     Milling  Fixture  used  for  holding  the  Cylinder  Castings 
in   the   Machine    shown   in   Fig.    2 

of  fixture  used  is  not  only  of  novel  construction,  but  incor- 
porates some  points  in  design  that  facilitate  interchangeable 
manufacture.  As  will  be  seen  upon  reference  to  Fig.  4,  this 
fixture  is  of  open  construction  and  consists  primarily 
of  a  frame  A,  to  the  top  faces  of  which  two  rails  B 
are  fastened.  Sliding  upon  these  rails  are  the  work- 
holding  fixtures  to  which  the  cylinder  is  clamped  bot- 
tom side  up. 

A  more  detailed  view  of  the  construction  is  shown 
in  Fig.  5,  to  which  reference  should  now  be  made. 
Upon  referring  to  this  illustration,  it  will  be  seen 
that  the  cylinder  casting  D  is  held  to  the  bottom  face 
of  the  sliding  portion  E  of  the  jig  by  two  long  clamp- 
ing bolts  F  and  a  cross-bar  G,  in  which  a  clamping 
screw  H  is  located.  This  screw  is  used  to  hold  the 
cylinder  casting  up  tight  against  the  bottom  face  of 
the  jig.  The  casting  is  located  in  the  proper  relation 
to  the  bushings  in  the  top  face  of  the  jig  by  two  jaws 
/  operated  by  means  of  a  left-  and  right-hand  screw 
that  receives  motion  from  the  liandle  J.  These  jaw 
members  slide  on  the  top  edges  of  the  jig,  and  have 
under  ledges  on  which  the  flange  of  the  cylinder 
base  rests. 


licferring  now  to  Pig.  4,  the  method  of  operating  the  fixture 
is  as  follows:  three  work-holding  jigs  of  the  type  illustrated 
ar(>  In  use.  Tlio  operator  first  places  one  jig  under  the  six 
drills  which  arc  V^  inch  in  diainetcr.  and  are  rotated  at  220 
U.  I".  M.  The  machine  is  then  op('rat(Hi  and  tlie  drills  pass 
through  the  %-inch  flange.  This  first  jig  is  then  shifted  over 
into  the  reaming  position  and  the  second  jig  put  into  place. 
The  machine  is  again  operated  and  while  the  holes  in  tlie 
second  casting  arc  being  drilled  the  holes  in  the  first  casting 
arc   named   by    six   reamers   ll/'.i2   inch    diameter;    these   are 


Fig.    4.     Progressive    Drilling    and    Reaming    of    Flange    Holes 
in   the    Base   of    the    Cylinder    Casting 

rotated  at  220  R.  P.  M.  and  the  downward  travel  of  the  head 
is  0.005  inch  per  revolution  of  the  reamers.  The  third  or  extra 
jig  is  then  brought  into  position  and  the  operations  repeated. 
When  the  fixture  has  once  started  to  work  in  this  order,  a 
casting  is  drilled  and  reamed  at  each  downward  movement 
of  the  head.  The  third  jig  enables  the  operator  to  remove 
and  clamp  another  casting  in  position  while  the  machine  is 


Fig.    5.      The    Progressive    Drilling    and    Reaming   Jig 
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Fig.    6.     Reciprocal    Milling    oi     Bosses    for    Waterjacket    ] 

ill  operation,  so  tliat  the  drilling  and  reaming  of  the  castings 
is  practically  continuous.  The  production  from  this  machine 
is  high,  averaging  abo\it  210  completed  cylinder  castings  in 
nine  hours.  The  method  of  handling  the  work  is,  of  course, 
largely  responsible  for  this  production.  The  jigs  are  pro- 
vided with  removable  bushings  so  that  they  can  bo  run  along 
progressively  on  the  rack  and  allow  the  drilling  and  reaming 
operations  to  be  accomplished  through  the  same  jig  simply  by 
changing  the  guiding  bushings. 

Milling:  Bosses  for  Water  Connection  Plates 
Following  the  drilling  and  reaming  of  the  six  holes  in  the 
flange  of  the  cylinder  casting,  the  next  operation   is  to  face 


Fig.  7.     Detail  of  Reciprocal  Milling  Jig  shown  in  Fig.   6 

off  the  bosses  8,  Fig.  1,  for  the  water  connection  plates.  There 
are  two  surfaces  machined  on  each  casting  and  this  work  is 
accomplished  in  the  Lincoln  type  milling  machine  shown  in 
Fig.  6.  Two  high-speed  steel  inserted-tooth  milling  cutters 
are  used  for  this  purpose,  and  two  castings  are  machined  at 
one  setting.  This  fixture  is  of  the  reciprocal  milling  type, 
enabling  the  milling  operation  to  be  carried  on  practically 
continuously.  Fig.  7  shows  the  type  of  fixture  that  is  used, 
and  upon  reference  to  this  illustration  it  will  be  seen  that 
the  bed  of  the  fixture  consists  of  one  casting  B  which  is 
fastened  to  the  table  of  the  milling  machine.  The  cylinder 
casting  is  located  in  the  correct  position  by  four  hardened 
studs  C,  fitting  in  the  previously  reamed  holes  in  the  flange, 
and  is  held  tight  up  against  the  center  bracket  D  of  the 
fixture  by  the  screw  E  operated  by  handwheel  F.  The 
forward  end  of  this  screw  is  provided  with  an  adjusting 
clamping  head  G  which  accommodates  itself  to  the  surface 
of  the  cylinder  casting,  holding  it  tight  against  the  machined 
face  of  the  fixture.  The  casting  A  also  rests  on  a  projecting 
boss  H  on  the  fixture.  As  this  fixture  is  worked  on  the  re- 
ciprocal principle,  it  is  evident  that  the  production  will  be 
greater  than  that  shown  in  Fig.  2.  In  this  case  140  of  these 
castings  are  machined  in  nine  hours  as  against  134  in  the 
first  milling  operation.  The  depth  of  cut  taken  from  each 
side  varies  from  1/8  to  3/lG  inch  and  the  length  of  surface 
milled  on  each  casting  is  approximately  6  1/16  inches. 
Rough-  and  Flnish-fcorlng'  Cylinder  Operations 
In  order  to  avoid  the  difficulties  that  would  result  from 
striking  hard  and  soft  castings  when  boring,  the  Reo  Motor 
Car  Co.  has  followed  the  plan  of  testing  all  the  castings  be- 


fore boring  with  a  scleroscope.  The  aver- 
age run  of  castings  strike  between  30  and 
40  on  the  scleroscope,  and  any  that  strike 
higher  than  this  are  laid  aside,  marked  as 
hard  and  machined  separately.  By  follow- 
ing this  plan,  it  is  possible  to  get  an  aver- 
age product  from  the  machine  each  day 
without  running  up  against  any  seriouu 
difTiculties  because  of  hard  cylinders.  The 
operator  also  has  less  trouble  with  the 
cutters  because  he  knows  before  he  puts 
the  casting  in  the  machine  whether  it  is 
hard  or  of  a  uniform  density.  The  same 
operator  who  runs  the  Foote-IJurt  cylinder 
boring  machine  shown  in  Fig.  8  also  tests 
the  cylinders  for  hardness  before  clamping 
them  in  the  jig.  The  boring  machine  il- 
lustrated is  of  the  four-spindle  con.s.truc- 
tion,  and  machines  two  cylinder  castings 
or  four  bores  in  one  setting.  On  an  aver- 
age, 5/16  inch  of  material  is  removed  from 
the  diameter  of  the  cylinder  bores  7'.  Fig. 
1,  at  a  rate  of  feed  of  0.0G3  inch  per 
"•'"  revolution,    leaving    it    3.96.'>    inches    in    di- 

ameter by  10  inches  deep. 

The  type  of  fixture  used  for  holding  the  castings  while 
rough-boring  the  cylinders  is  shown  in  Fig.  9.  Referring  to 
this  illustration,  it  will  be  seen  that  the  fixture  A,  which  con- 
sists primarily  of  a  cast  frame,  is  of  open  construction  and 
is  provided  with  work-holding  slides  B  which  fit  in  V-ways 
provided  in  the  top  part  of  the  frame  of  the  fixture.  The 
cylinder  castings  are  located  on  these  slides  from  the  previ- 
ously drilled  and  reamed  holes  in  the  flange,  and  are  held  in 
position  by  heel-clamps  C.  The  slides  B  are  then  pushed  into 
the  fixture  and  located  by  the  plug  D  that  fits  in  a  bushed 
hole  in  the  s'.ide  and  serves  to  locate  the  slide  in  the  correct 
relation  to  the  boring  spindles  of  the  machine.  In  order  to 
provide  a  support  for  the  casting  at  its  lower  end,  two 
tapered  wedges  E  and  F  are  added  to  the  fixture  which  assist 
in  holding  the  casting  tight  against  the  slide,  and  prevent 
any  twisting  action  due  to  the  boring  tool  shifting  the  cast- 
ing when  the  bore  is  eccentric.  The  top  part  of  this  fixture 
is  tied  with  a  tie-bolt  G,  which  holds  the  slides  rigidly  and 
prevents  any  side  motion.  The  nuts  on  these  tie-bolts  are 
released   when   removing  the  work-holding  slides. 


Fig.    8.     Rough-boring   the   Cylinder  in  a  Foote-Burt  Cylinder 
Boring    Machine 
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Tills  rouKh-borlng  cut  Is  oxlroinely  hard  on  the  machine 
and  cutters  because  ot  the  largo  amount  of  material  removed, 
and  also  because  of  the  I'act  that  the  skin  material  or  sur- 
face Is  much  more  difficult  to  cut  than  the  Interior  or  softer 
metal.  Considering  this,  124  completed  cylinder  castings  In 
nine  hours  shows  that  the  method  of  machining  Is  about  as 
complete  as  It  could  be.  I'^our  work-holding  .slides  are  pro- 
vided for  this  machine  so  that  wliik'  the  machine  Is  in  motion 
the  operator  can  be  removing  two  linislied  cylliuler  castings 
and  chuuplng  two  rough  ones  on  the  extra  slides,  thus  re- 
ducing to  a  minimum  tl\i>  time  tliat  the  machine  stands  idle 
between  loadings. 

The  second  rougli-boring  cut  is  accomplislicd  on  a  Mollne 
four-spindle  cylinder  boring  machine  which  is  equipped  with 
a  fixture  similar  in  construction  to  that  shown  in  Fig.  9.  In 
this  case,  a  cut  0.105  inch  on  the  diameter  is  taken,  and  the 
fixture  instead  of  being  loaded  from  the  front  as  was  the 
case  with  the  rough-boring  fixture  shown  in  Fig.  8,  is  loaded 
from  the  end.  The  production  from  this  machine  is  134  com- 
pleted cylinder  castings  in  nine  hours.  Before  taking  the 
finish-boring  cut  on  the  cylinder,  the  other  operations  on  the 
valve  seats  and  similar  parts  are  performed   and   the  finish- 


HOW  SOME   UNUSUAL   JOBS  WERE 
HANDLED 

IIY    W.    D.    KOHIIKB* 

In  every  machine  shop  in  the  country  there  are  certain 
jobs  which  can  be  done  more  or  less  rapidly  and  more  or  less 
well,  as  they  present  no  great  dlfBcultlcs.  For  Instance,  a 
pair  of  parallels  2  inches  square  could  be  gotten  out  so  that 
they  would  be  perfectly  serviceable  and  parallel  by  any  shop 
tliat  has  a  planer,  as,  of  course,  the  work  would  be  accom- 
plished by  planing  up  a  long  strip  and  thcni  parting  it.  This, 
ol'  n(H;essity,  would  produce  two  similar  pi(!C(^K.  Hut  when  it 
comes  to  certain  classes  of  work,  the  question  of  how  it  is 
done  or  whether  it  can  be  done  at  all  in  the  shop  is  inter- 
esting. 

How  many  shops  could  produce  a  strip  of  steel  Vi  inch 
wide  by  0.0015  inch  thick  and  do  it  commercially?  I  once 
tried  this  very  job  and  made  a  big  failure  of  it  as  far  as  the 
commercial  side  went,  although  I  managed  to  get  a  couple  of 
strips  down  to  the  0.0015  inch  dimension.  I  had  just  in- 
stalled a  new  surface  grinder  and  felt  that  I  could  grind 
anything  that  could  be  ground,  so  I  accepted  the  job  of  mak- 
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Fig.    9.     The    Kough-boring   Jig    which    carries    Two    Cylinder    Castings    and   is   used   in   the   Machine   shown   in   Fig.    8 


boring  is  left  until  last  before  the  castings  are  taken  to  the 
cylinder  grinding  machine.  These  operations  will  be  de- 
scribed in  a  following  article. 

*     *     * 

METHOD  OF  SECURING  CELLULOID 
TO  WOOD 

BY  O.  G.  » 

I  recently  had  occasion  to  fasten  pieces  of  sheet  celluloid 
to  some  narrow  stiips  of  wood.  One  side  of  these  strips  was 
completely  covered  with  fine  graduation  lines  and  figures  so 
that  it  was  impossible  to  use  small  brads  to  secure  them  in 
place.  I  tried  several  different  kinds  of  mucilage  and  glue 
but  met  with  little  success,  as  the  best  glue  that  I  found  only 
held  for  two  days. 

If  the  reader  ever  happens  to  run  across  a  job  of  this  kind 
he  need  not  give  up  hope,  as  it  is  quite  an  easy  matter  to 
deal  with  if  you  know  the  proper  way  to  proceed.  The  method 
I  finally  hit  upon  is  as  follows:  After  scraping  the  wood 
and  celluloid  absolutely  clean,  heat  some  grain  alcohol  to 
the  boiling  point.  As  alcohol  boils  at  a  relatively  low  tem- 
perature and  is  very  inflammable,  it  should  be  held  at  a 
considerable  distance  from  the  source  of  heat.  When  the 
alcohol  has  been  warmed  to  the  desired  point.  It  is  applied  to 
the  under  side  of  the  celluloid  with  a  small  brush.  The  cellu- 
loid is  then  pressed  down  on  the  wooden  strip  to  which  it  is 
to  be  secured  and  held  tightly  in  place  for  about  two 
minutes.  After  that  time,  nothing  except  fire  will  ever  make 
the  celluloid  come  off.  The  same  method  may  be  used  for 
sticking  celluloid  to  celluloid,  celluloid  to  hard  rubber  and 
celluloid  to  glass. 


ing  two  of  these  thin  pieces.  I  made  a  cast-iron  block  and 
planed  it  up,  filed  off  the  two  ends  to  an  easy  curve  and 
stretched  the  strip,  which  was  about  0.0025  inch  thick,  across 
it.  I  thought  this  would  work  all  right,  but  after  several 
trials  found  that,  even  with  a  good  supply  of  water,  the  heat 
generated  was  too  great.  Finally  I  resorted  to  hitching  a 
stout  spring  to  one  end  of  the  strip,  that  is,  the  end  where 
the  emery  wheel  left  the  work,  and  by  putting  a  tension  on 
the  spring  and  on  the  strip,  I  finally  managed  to  get  a  couple 
ot  pieces  down  to  size  at  a  cost  of  about  eight  or  ten  times 
what  I  got  for  them.  Upon  telling  a  friend  of  my  experience, 
he  said  that  my  grinder  should  have  been  replaced  by  a  pair 
of  rolls,  and  that  if  I  had  used  these  I  could  have  gotten  down 
to  size  without  any  trouble.  This  may  be  perfectly  practical 
for  those  who  understand  rolling  metals,  but  it  isn't  really  a 
machine  shop  job. 

Another  job  which  would  puzzle  a  machine  shop  w^ould  be 
to  put  a  %-inch  hole  through  a  piece  of  steel  28  inches 
long,  and  have  the  hole  true  and  to  size;  yet  any  gun  barrel 
maker  would  do  this  without  difficulty.  Probably  everybody 
who  has  run  a  machine  shop  has  had  a  customer  tell  him  that 
he  is  quite  privileged  to  suggest  any  change  in  the  work  which 
will  reduce  the  cost  of  machining.  This  really  means  that 
the  change  will  allow  the  person  wanting  the  work  done  to 
make  a  little  more  money  and  the  manufacturer,  himself,  to 
get  less  work  as  a  result.  It  is  most  magnanimous,  of  course, 
but  the  manufacturer  usually  rather  fails  to  see  the  point. 

A  certain  firm  required  a  number  of  cross-head  guides, 
which  were  to  be  used  in  some  horizontal  air-compressors, 
and  the  job  was  being  estimated  on  by  a  shop  that  was  very 
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anxious  to  get  the  work.  The  privilege  of  suggesting  changes 
in  the  design  was  offered,  and  after  considering  what  could  be 
done,  the  shop  put  in  a  bid  and  was  successful  in  obtaining 
the  work.  The  following  alteration  was  made:  The  cast- 
ings weighed  about  forty  pounds  each  and  were  of  a  channel 
form;  they  had  to  be  planed  off  on  the  top  to  receive  the  gibs, 
and  down  in  the  channel  to  receive  tlie  cross-head  shoe  which 
was  of  composition.  The  original  design  had  oil  pockets 
at  each  end  of  the  channel,  which  the  draftsman  had 
shown  with  a  lip  projecting  above  the  bottom  of  the  channel. 
This  would  have  made  it  necessary  to  machine  these  cross- 
head  guides  singly  if  a  planer  was  used  as,  of  course,  these 
lips  interfered  with  a  continuous  cut  when  several  of  the 
cross-head  guides  were  set  up  together  on  a  planer.  These 
oil  pockets  were  cut  off  the  pattern  and  a  separate  pattern 
made;  the  pockets  were  then  screwed  into  position  on  the 
finished  guides.  It  is  clear  that  by  stringing  the  cross-head 
guides  along  the  table  the  planer  tool  could  sweep  through 
the  whole  group,  making  them  all  alike  and  saving  consider- 
able time,  the 
planer  having 
to  be  reversed 
only  once  for 
half  a  dozen 
guides  for  each 
cut.  Just  as 
many  reversals 
would  have  had 
to  be  made  for 
€ach  guide  had 
the  oil  pocket 
been  left  as  orig- 
inally designed, 
to  say  nothing 
of  the  multi- 
plicity of  meas- 
urements when 
handling  the 
cross-head 
guides  singly. 

Now  how  is  it 
that  a  machine 
shop  is  so  often 
confronted  b  y 
just  such  a  con- 
dition     as      the 


Device  for  turning  a  36-inch  Ball  and  Socket  on  the  Boring  Mill 


they  should.  The  countersinking  for  fllllster  heads  was  quite 
unnecessary,  as  there  was  nothing  to  interfere  with  the  use 
of  cap-screws  which  saved  counterborlng  and  such  screws  are 
infinitely  handier  than  the  slotted  head  affairs. 

Speaking  of  slotted  heads  in  screws,  I  have  always  won- 
dered how  it  was  that  an  English  patent  on  screw-heads 
never  became  popular.  It  was  shown  me  years  ago  by  .Mr.  T. 
A.  Weston,  of  differential  pulley-block  fame,  and  in  my  opin- 
ion he  ought  to  have  a  monument  erected  to  him  for  his  in- 
vention. This  screw-head  would  be  more  generally  u.scd  for 
wood  screws  than  for  machine  screws.  Instead  of  having  a 
single  slot  cut  across  the  head,  it  had  two  slots  at  right  angles, 
forming  a  Greek  cross.  If  this  was  all  It  would  not  have 
amounted  to  much;  but  these  slots  converged  toward  the 
center  and  were  sunk  deep  in  the  screw-head,  the  slots 
themselves  tapering  in  width  from  the  center  to  the  edge  of 
the  screw-head.  The  screw-driver  was  of  a  form  to  fit  down 
into  these  recesses,  and  as  they  were  tapering  and  converging 
one  size  of  screw-driver  answered  for  several  sizes  of  screws. 

You  could  put 
a  screw  on 
a  screw-driver 
held  vertically 
and  the  screw 
would  not  drop 
off;  and  a  screw 
could  be  gotten 
out  or  else  the 
entire  body 
twisted  off.  Mr. 
Weston  told  me 
that  these 
slotted  screw- 
heads  were  made 
by  being  struck 
up  in  the  ma- 
chine that  made 
the  head  and  at 
the  same  time 
the  head  was 
formed.  I  never 
saw  the  ma- 
chine work  but  I 
saw  samples  of 
this  screw  and 
I  certainly  wish 


one  here  noted?  It  will  be  admitted  at  once  that,  when  look- 
ing over  the  men  in  most  drafting  offices,  you  will  see  very 
few  gray  heads;  and  while  gray  hairs  are  a  great  objection 
they  do,  at  times,  denote  experience,  and  that  is  of  value. 
The  young  draftsman  usually  comes  from  a  technical  school 
and  can  make  good  drawings,  but  his  lack  of  shop  experience 
seems  to  me  to  give  a  clear  reason  why  impractical  designs 
are  so  often  met  with.  Yet  where  is  the  chief  draftsman? 
What  is  the  superintendent  doing  to  allow  designs  to  be 
gotten  out  by  inexperienced  men  without  thoroughly  over- 
hauling them  with  a  view  of  obviating  unnecessary  work? 
Most  superintendents  and  chief  draftsmen  will  say  in  answer 
to  this  question  that  if  they  were  twins  they  might  be  able 
to  look  over  all  the  details;  in  other  words,  that  they  have 
no  time  to  properly  consider  the  work  of  those  they  employ. 
This  is  all  well  enough  in  a  way,  but  in  every  machine  shop 
there  are  bright  men,  not  necessarily  young,  who  know  all 
the  tools  in  the  shop,  just  what  tan  be  done  on  them  and 
what  is  a  good  practical  way  to  do  it. 

Another  illustration  in  connection  with  these  very  cross- 
head  guides:  The  gibs  were  designed  to  have  countersunk 
fillister  head  screws  to  hold  them  in  place  and  the  tapped 
holes  in  the  cast-iron  cross-heads  were  shown  to  go  down 
about  seven-eighths  into  the  cast  iron  for  tapping.  A  quarter 
of  an  inch  more  drilling  and  there  would  have  been  a  through 
hole.  Now  everybody  knows  that  a  through  hole  can  be 
more  quickly  drilled  than  a  depth  hole  and  that  it  can  also 
be  more  quickly  tapped.  Some  will  not  quite  agree  with  this 
l)ut  the  practical  man  who  is  doing  the  work  will.  He  will 
tell  you  that,  with  all  care,  stops  on  a  drill-press  slip  and 
that    tapping    machines    sometimes    don't    reverse    just    when 


that  it  had  come  into  existence.  Perhaps  some  of  the  readers 
can  shed  further  light  on  what  seems  to  be  the  sidetracking 
of  a  valuable  idea. 

*     *     * 

BALL  AND  SOCKET  TURNING  DEVICE 

BY    L.    D.    PEIK* 

In  the  shop  where  the  writer  is  employed  the  operation  of 
turning  a  ball  was  one  which  usually  gave  considerable 
trouble,  and  this  was  especially  true  of  balls  of  any  consider- 
able size.  In  the  accompanying  illustration  A  shows  the  ball 
and  B  the  socket  for  a  ball  and  socket  joint  36  inches  in 
diameter,  which  was  used  on  a  suction  pipe  line.  This  ball 
and  socket  were  both  finished  on  a  boring  mill  by  means  of 
the  device  which  forms  the  subject  of  this  article.  The  left- 
hand  tool-head  holds  the  bar  which  centers  the  tool-arm,  this 
bar  being  supported  at  its  lower  end  by  a  bushing  in  the 
table.  It  will  be  seen  that  the  center  pin  holds  the  split  tool- 
arm,  the  opposite  end  of  this  arm  being  supported  by  a  yoke 
fastened  to  the  right-hand  tool-head.  The  right-hand  tool- 
head  is  loosened  slightly  on  the  saddle  and  the  screw  C  is 
removed  to  give  the  feed  motion  a  free  swing  on  the  saddle, 
to  allow  it  to  follow  the  arc  described  by  the  tool-arm. 

The  proper  arc  of  the  ball  is  made  by  feeding  down  the 
right-hand  tool-head  while  the  left-hand  head  remains  station- 
ary. The  socket  is  bored  in  a  similar  manner  by  means  of  a 
tool-holder  bolted  to  the  arm  on  the  inside  as  illustrated  at 
B.  This  device  has  been  in  use  for  some  time  and*the  writer 
has  found  that  there  is  very  little  chattering  of  the  tool  on 
the  finishing  cut  if  the  bolts  on  the  saddle  are  kept  adjusted. 
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BI.ASTIC;   LIMIT  WITH   COMPOUND  aTHESSEH.   AND  THE  MAXIMUM   SHEAR  THEORY 
BY    BANKOHI)   A.    M08B* 


THE  clastic  lliiiU  ol'  a  material  is  found  by  subjecting  It 
to  direct  tension  or  compression  iu  a  testing  machine. 
It  gives  a  value  which  must  be  borne  In  mind  in  using 
the  material  in  engineering  structures.  It  is  obvious  that  the 
conditions  must  be  the  same  as  existed  in  the  testing  machine, 
that  is,  there  must  be  simple  tension  or  compression.  Ex- 
amples of  such  stresses  are  found  in  the  bursting  stresses  in 
thin  pipes,  centrifugal  force  stresses  in  rotating  tliin  rings, 
tension  on  wire  ropes  and  bending  stresses  in  beams  near 
the  places  where  the  stresses  are  maximum.  In  each  of  these 
cases  the  conditions  are  exactly  the  same  as  in  the  case  of  a 
specimen  in  a  testing  machine,  so  that  the  values  of  elastic 
limit  are  directly  applicable.  These  are  cases  of  simple 
stress. 
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Fig.    1.     Shear  due  to  Compression.      Fig.    2.     Shear  due   to  Tension.      Fig.    3. 

Shear  due   to  Combined  Tension   and   Compression.      Fig.    4.        Tension   in   Two 

Directions.       Maximum    Shear    is    inclined    at    Angle    of    45    Degrees    to    Plane 

of  Paper 

Another  class  of  cases  arise,  however,  in  which  there  are 
stresses  in  two  or  three  directions  at  the  same  time.  These 
are  called  compound  stresses.  An  example  of  this  is  found 
In  a  long  thin  cylinder  closed  at  each  end  and  subjected  to 
internal  fluid  pressure.  There  is  a  tangential  stress  which 
tends  to  burst  the  cylinder  along  a  line  parallel  with  the  axis, 
as  well  as  a  longitudinal  stress,  due  to  pressure  on  the 
heads,  which  tends  to  tear  the  cylinder  apart  in  a  plane  per- 
pendicular to  the  axis;  that  is  to  say,  a  small  square  in  the 
wall  of  the  cylinder  is  subjected  to  stress  in  two  directions, 
each  at  right  angles  to  the  other.  Examples  of  similar  cases 
are  found  in  stresses  due  to  combined  bending  and  twisting 
in  a  shaft,  stresses  due  to  centrifugal  force  in  a  rotating 
wheel  disk,  and  stresses  in  a  hub  pressed  on  a  shaft. 

The  Elastic  Limit  Question  With  Compound  Stresses 

The  question  then  arises,  What  is  the  criterion  for  safety 
in  the  cases  above,  equivalent  to  the  value  of  the  elastic 
limit  in  cases  of  simple  stress? 

A  very  unfortunate  thing  in  engineering  has  been  the  fact 
that  it  has  not  been  realized  until  very  recently  that  there 
is  any  necessity  for  a  criterion.  Two  different  classes  of 
engineers  have  each  tacitly  assumed  a  certain  criterion,  dis- 
cussed later  as  the  "maximum  stress  theory"  and  the  "maxi- 
mum strain  theory,"  without  realizing  that  they  have  made 
an  assumption  in  the  matter,  supposing  that  their  ideas  were 
apriori  correct,  and  that  there  was  no  other  possibility.  As 
an  actual  fact,  no  apriori  assumption  is  possible,  and  the 
matter  is  one  which  must  be  made  the  subject  of  very  care- 


ful experiment.  It  has  only  been  in  very  recent  years  that 
such  experiments  have  been  made.  Most  engineers  who  have 
studied  the  existing  experiments  carefully  have  agreed  that 
neither  of  the  old  theories  is  correct,  but  that  a  new  one, 
the  "maximum  shear  theory,"  must  be  adopted.  The  funda^ 
mental  principles  at  the  root  of  the  whole  matter  are  not 
popularly  understood,  and  it  is  the  purpose  of  this  article 
to  go  into  details  regarding  them.  In  the  writer's  opinion, 
it  is  completely  settled  that  the  maximum  shear  theory 
is  the  proper  one  for  ductile  materials  such  as  steel. 
The  writer  believes  that  any  engineer  who  will  take  the  time 
to  investigate  the  matter  completely  will  be  convinced  of  this. 
Many  engineers  use  the  older  theories  for  the  reason  that 
they  have  started  out  this  way,  and  have  never  realized  that 
there  was  any  question  in  the  matter. 

Cross  Contraction  and  Net  Strain 
A  simple  tensile  stress  causes  elongation  in  its  own  direc- 
tion, as  given  by  the  modulus  of  elasticity.  That  is,  if  E  is 
the  modulus  of  elasticity,  the  total  elongation  I  produced  in 
a  piece  of  length  L  by  a  stress  S  is  given  by  the  well  known 
law: 


E  = 
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Not  only  does  the  stress  in  the  given  direction  produce 
the  extension  mentioned  in  the  direction  of  the  stress,  but 
there  is  also  produced  a  contraction  in  each  direction  at 
right  angles  to  the  stress.  That  is,  if  we  have  a  square  bar 
stressed  in  the  testing  machine  in  the  direction  of  its  length, 
so  that  the  length  increases  according  to  the  above  formula, 
there  is  a  contraction  in  each  opposite  direction,  which  pro- 
duces decrease  in  the  thickness  of  the  bar.  The  ratio  of  the 
contraction  at  right  angles  to  a  stress,  to  the  direct  extension, 
is  called  Poisson's  ratio.  For  ordinary  kinds  of  steel  this 
has  a  value  of  0.3.  If  the  direct  stress  is  a  compressive 
stress,  so  as  to  cause  decrease  of  length  in  the  direction  of 
the  stress,  then  there  will  be  an  expansion  in  each  direction 
at  right  angles  equal  to  0.3  times  the  compression.  Suppose 
we  have  a  bar  1  inch  square,  in  compression,  with  such  stress 
that  every  inch  of  its  length  is  compressed  0.001  inch.  Due 
to  this  compression  the  thickness  of  the  bar  will  be  increased 
in  each  direction  0.0003  inch. 

This  action  of  extension  in  one  direction  and  contraction 
in  the  other,  due  to  a  simple  tensile  stress,  exists  for  each 
such  stress.  When  there  are  stresses  in  two  directions  at 
once,  that  is  to  say,  when  we  have  compound  stresses,  each 
of  the  individual  stresses  produces  its  deformation  regardless 
of  the  existence  of  the  other  stresses.  The  total  deforma- 
tion produced  is  due  to  the  sum  of  such  individual  deforma- 
tions. Consider  the  case  of  a  hub  pressed  onto  a  shaft. 
There  is  a  stress  in  the  radial  direction  which  compresses 
the  fibers  in  this  radial  direction.  Due  to  this  radial  com- 
pression, there  is  extension  in  the  tangential  direction.  There 
is  also  a  stress  in  the  tangential  direction  which  tends  to 
burst  the  hub  across  the  diameter.  This  stress  produces  ex- 
tension in  the  tangential  direction  and  also  compression  in 
the  radial  direction.  Consider  now  the  material  in  that 
portion  of  the  hub  immediately  next  to  the  bore.  This  is  a 
thin  ring  of  metal  the  circumference  of  which  is  increased 
directly  by  the  tangential  stress.  However,  the  compressive 
radial  stress  also  tends  to  produce  extension  in  the  tangential 
direction,  so  that  the  total  increase  of  circumference  exceeds 
that  produced  by  the  tangential  stress,  if  acting  alone,  by  an 
amount  which  is  0.3  of  the  direct  compression  produced  by 
the  radial  stress  acting  alone.  Similarly,  there  is  a  decrease 
in  thickness  of  the  ring  due  to  the  radial  stress  directly,  and 
a  further  decrease  in  the  thickness  due  to  the  tangential 
stress. 

In  the  case  just  considered  one  of  the  stresses  was  a 
tensile  stress  and  the  other  a  compressive  stress,  and  the 
deformation    in   each   direction   was   greater   than   that   pro- 
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duced  by  each  stress  acting  alone.  We  may,  however,  have 
both  stresses  in  the  same  direction,  as  in  the  case  of  a  rotat- 
ing dislf,  where  there  are  both  radial  and  tangential  tensile 
stresses.  The  tangential  stress  tends  to  increase  the  cir- 
cumference of  any  thin  ring  in  the  interior  of  the  disk,  but 
the  radial  stress,  which  causes  extension  in  the  radial  direc- 
tion, causes  contraction  in  the  tangential  direction,  so  that 
the  net  increase  in  circumference  Is  less  than  that  due  to  the 
tangential  stress  acting  alone.  Similarly,  the  net  Increase  in 
the  thickness  of  any  thin  ring  is  less  than  that  produced  by 
the  radial  stress  acting  alone.  If  we  have  a  direct  stress  S,  it 
produces  a  deformation  or  increase  in  length  in  each  unit  of 

S. 
length,  called  "strain,"  amounting  to  — .    If  now  we  have  an- 

E 
other  stress  at  right  angles  to  the  stress  S,  amounting  to  S., 
this  stress  produces,  in  its  own  direction,  an  extension  in  unit 

length,  or  strain,  amounting  to  — .     At  the  same  time,   this 

K 
stress  Si  produces   in   the   direction   of  the   stress  S,   a   con- 
0.3  S, 

traction    equal    to    .      Hence    the    total    extension    per 

E 
unit  length,  or  strain,  in  the  direction  of  the  stress  S,  is: 
1 

—    (S,  — 0.3  SO. 
E 

If  there  are  stresses  In  a  third  direction,  we  have  to  sub- 
tract still  another  term  to  get  the  net  strain.  If  the  three 
stresses  are  equal  and  of  the  same  kind,  the  net  strain  Is 
(1.0  —  0.3  —  0.3)   or  0.4  times  that  due  to  one  stress. 

In  order  to  produce  the  same  deformation  in  unit  length, 
or  strain,  due  to  the  stresses  Si  and  S.,  we  would  have  to  have 
a  simple  stress  equal  to  S,  —  0.3  S,.  Such  an  equivalent  sim- 
ple stress  which  would  produce  the  same  strain  as  the  actual 
strain  existing  at  any  point  due  to  the  actual  compound 
stresses,  used  to  be  called  the  "true  stress."  The  actual 
stresses  which  we  have  been  discussing  and  which  are 
given  directly  by  the  forces  acting  on  our  material  were  then 
called  the  "apparent  stresses." 

Shear 

When  a  short  specimen  Is  compressed  In  a  testing  machine, 
it  falls  by  sliding  of  the  upper  part  on  the  lower  part  at  an 
angle  of  45  degrees;  that  is,  the  direct  compressive  stress 
produces  a  tendency  for  the  two  parts  to  slide  one  on  the 
other  as  shown  by  Fig.  1.  This  tendency  to  slide  is  called 
a  shearing  stress.  A  tensile  stress  also  causes  a  tendency 
to  slide.  If  a  tension  break  in  a  iiomogeneous  material  is 
closely  examined,  it  will  be  seen  that  the  actual  failure  has 
been  due  to  sliding  at  an  angle  of  45  degrees  along  a  number 
of  different  faces,  some  Inclined  one  way  and  some  inclined 
another.  In  other  words  a  tensile  stress  produces  a  tendency 
to  slide,  as  shown  in  Fig.  2.  Suppose  now  that  we  have  in 
the  same  cube  both  tensile  and  compressive  stresses  at  right 
angles.  Then  there  is  a  combined  tendency  to  slide,  as 
shown  in  Fig.  3.  If  these  stresses  are  both  the  same,  the 
tendency  to  slide  is  double  that  produced  by  either  stress  if 
acting  alone.  It  is  obvious  that  in  any  case  of  a  tensile  stress 
in  one  direction  and  a  compressive  stress  at  right  angles, 
there  is  a  tendency  to  slide  equal  to  that  produced  by  a 
simple  stress  of  an  amount  equal  to  the  sum  of  the  two  ex- 
isting stresses.  That  is  to  say,  the  shear  produced  by  two 
stresses  of  opposite  kinds  in  directions  at  right  angles,  is 
equal  to  the  shear  produced  by  a  simple  stress  which  is  equal 
to  the  sum  of  the  two  stresses.  When  there  are  three  stresses 
the  shear  is  computed  in  a  similar  way  which  we  will  dis- 
cuss later. 

Stress   Computation 

The  mathematical  theory  of  elasticity,  as  it  has  existed  for 
years,  gives  means  for  computing  the  actual  stresses  exist- 
ing at  any  point  of  a  body,  or  the  "apparent  stresses,"  as 
they  are  sometimes  called,  as  well  as  the  simple  stresses 
which  would  produce  equivalent  strains,  or  the  "true 
stresses,"  and  the  simple  stresses  which  would  produce 
equivalent  shears.  There  is  no  difference  of  opinion  about 
such  computation.  There  are  many  matters  in  the  theory 
of  elasticity   which  are   difficult  of  solution   but  such  prob- 


lems as  can  be  solved  are  universally  agreed  upon.  Hence, 
the  matters  which  are  not  generally  handled  Ballsfactorlly 
are  not  matters  of  theory  of  elasticity  computation. 

Criterion  for  Equivalent  Simple  StreHS  with 
Compound  StreHHea 

If  we  had  only  to  deal  with  simple  stresses  we  would  raise 
no  question  as  to  just  what  happens  when  the  elastic  limit  is 
reached.  The  elastic  limit  and  the  beginning  of  failure  may 
be  a  matter  merely  of  the  stress,  or  it  may  be  a  matter  of 
the  strain,  or  it  may  be  a  matter  of  the  shear.  However, 
conditions  would  be  just  the  same  in  a  piece  in  which  we 
are  interested  as  they  are  in  the  testing  machine,  so  that  we 
know  that  the  beginning  of  failure,  whatever  it  may  be 
due  to,  would  occur  when  the  testing  machine  stress  is 
reached.  In  the  case  of  compound  stresses,  there  is  quite  a 
different  condition.  We  may  have  in  a  piece  in  which  we 
are  interested  a  stress  which  is  safe  in  the  testing  machine 
and  which  would  be  safe  if  it  existed  alone.  However,  we 
have  in  addition  stresses  in  other  directions.  If  it  were  the 
direct  stress  only  which  counted,  and  if  the  existence  of 
stress  in  other  directions  did  not  cause  weakening  in  the 
direction  of  the  greatest  stress,  such  stress  in  other  direc- 
tions would  be  immaterial.  On  the  contrary,  if  the  limit  of 
safety  is  fixed  by  the  amount  of  strain  or  deformation  which 
is  permissible,  then  we  would  have  to  take  account  of  stresses 
in  all  directions,  since  each  of  these  produces  a  strain  in  any 
.given  direction.  We  would  then  have  to  compute  the  net 
strain  in  a  given  direction,  due  to  all  of  the  stresses  taken 
together. 

Suppose  that  if  we  had  a  direct  tensile  stress  of  30,000 
pounds  alone,  we  would  just  be  at  the  elastic  limit.  If  now 
we  have  in  addition  a  tensile  stress  at  right  angles,  this 
would  diminish  the  strain  produced  by  the  first  stress,  so 
that  the  net  strain  would  be  less  than  that  corresponding 
to  a  simple  stress  of  30,000  pounds.  Hence  if  net  strain 
counts,  our  material  would  be  strengthened  by  the  existence 
of  this  second  tensile  stress  at  right  angles  to  the  first.  On 
the  contrary,  if  the  second  stress  were  a  compressive  stress, 
it  would  cause  a  strain  which  would  have  to  be  added  to  the 
original  strain,  so  that  weakening  would  result.  A  similar 
situation  exists  if  it  is  shear  which  we  have  to  attend  to.  A 
direct  stress  produces  a  certain  shear  and  the  existence  of  a 
stress  at  right  angles  produces  additional  shear  which  is  to 
be  added  to  or  subtracted  from  the  first,  according  to  the 
direction  of  the  second  stress.  The  strain  produced  by  two 
equal  stresses  at  right  angles,  one  tensile  and  one  compres- 
sive, is  1.3  times  the  strain  produced  by  either  stress  alone, 
while  the  shear  produced  by  two  such  stresses  is  twice  that 
produced  by  either  stress  alone. 

It  is  obvious  then  that  we  must  decide  just  what  sort  of 
action  causes  failure  and  just  what  conditions  we  are  In- 
terested in,  whether  merely  the  stress  Itself,  the  strain,  or 
the  shear.  Having  decided  this  question,  the  theory  of 
elasticity  gives  us  more  or  less  easy  means  for  determining 
the  value  of  a  simple  stress  which  in  a  testing  machine 
would  produce  the  same  conditions  as  those  existing  in  any 
case  of  compound  stresses. 

Maximum  Strain  Theory 

The  theory  that  has  in  the  past  been  generally  accepted  is 
the  maximum  strain  theory.  So  far  as  the  writer  knows 
there  were  never  any  experiments  made  to  demonstrate  its 
validity.  It  was  probably  reasoned  out  by  some  of  the  older 
elasticians  purely  as  a  matter  of  abstract  philosophy,  and 
probably  considered  by  them  as  self-evident.  The  theory 
thus  crept  into  use  in  an  unobtrusive  way  without  realiza- 
tion that  there  had  been  made  an  assumption  that  was  not 
axiomatic.  This  theory  is  used  in  most  of  the  older  text- 
books and  writings,  without  discussion.  This  theory  sup- 
poses that  the  thing  which  causes  failure  and  which  must  be 
used  as  a  criterion  for  safety  is  the  amount  of  deformation  or 
strain.  With  a  modulus  of  elasticity,  E,  of  30,000,000,  there 
is  a  deformation  or  strain  of  0.001  inch  in  every  inch  of 
length  with  a  simple  stress  of  30,000  pounds.  If  now  30,000 
pounds  is  the  elastic  limit,  then  when  we  have  compound 
stresses,  failure  will  begin  to  occur  whenever  the  net  strain 
due  to  the  action  of  all  the  stresses  together  becomes  0.001 
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inch  per  inch.  This  will  occur,  for  liiHtanco,  with  a  teiiHlle 
stress  of  39,000  pounds  in  one  direction  and  a  tensile  stress 
of  30,000  pounds  in  a  direction  at  right  angles.  Due  to  the 
first  stress  there  will  be  an  extension  or  strain  in  its  own 
direction  of  0.0013  inch  in  every  inch  of  length.  The  stress 
of  30,000  pounds  in  the  opposite  direction  will  produce  an 
extension  in  that  direction  of  0.001  inch  per  inch  of  length, 
and  hence  a  contraction  in  the  direction  of  the  first  stress 
equal  to  0.3  of  this,  or  0.0003  inch.  The  net  extension  or 
strain  in  the  first  direction  will  therefore  be  0.0013— 0.000:i, 
or  0.001.  This  is  the  same  strain  as  produced  by  a  simple 
stress  of  30,000  pounds.  In  the  same  way  a  tensile  stress  of 
24,000  pounds  in  one  direction  and  a  compressive  stress  of 
20,000  pounds  in  an  opposite  direction  may  be  shown  to  pro- 
duce a  strain  of  0.001  inch  in  every  inch  of  length.  That  is 
to  say,  according  to  the  maximum  strain  theory  a  simple 
stress  of  30,000  pounds  per  square  inch  is  the  stress  equiva- 
lent in  the  results  produced,  so  far  as  failure  is  concerned, 
to  tensile  stresses  at  right  angles  of  39,000  pounds  and  30,000 
pounds,  or  to  a  tensile  stress  of  24,000  pounds  in  one  direction 
and  a  compressive  stress  of  20,000  pounds  in  the  otlier  direc- 
tion. The  well  known  formulas  for  stresses  in  a  gun  or  thick 
tube,  due  to  Clavarino  for  tlie  case  where  there  are  heads  in 
the  end,  and  to  Birnie  for  the  case  where  there  are  no  heads, 
are  examples  of  formulas  based  on  the  maximum  strain 
theory. 

Maximvim  Stress  Theory 

The  maximum  stress  theory  supposes  that  failure  and 
elastic  limit  are  purely  matters  of  stress  in  a  given  direction 
regardless  of  the  existence  of  stresses  in  other  directions. 
That  is  to  say,  if  a  stress  of  30,000  pounds  is  the  elastic  limit 
for  a  simple  stress  in  a  testing  machine,  it  will  also  be  the 
elastic  limit  in  any  case  of  compound  stresses  if  the  stress 
in  one  direction  is  30,000  pounds  and  regardless  of  the  ex- 
istence of  lesser  stresses,  whether  tension  or  compression, 
in  directions  at  right  angles.  The  formula  attributed  to 
Lame  for  a  thick  tube  or  gun  is  an  example  of  the  application 
of  the  maximum  stress  theory. 

Maximum   Shear  Theory 

As  a  result  of  some  brilliant  experiments  published  in  the 
Philosophical  Magazine,  May,  1900,  Mr.  J.  J.  Guest  formu- 
lated the  maximum  shear  theory.  This  publication  formed 
an  epoch  in  this  subject,  and  the  paper  will  undoubtedly  go 
down  in  history  as  a  classic.  Mohr,  in  Germany,  reached 
similar  conclusions  at  about  the  same  time,  his  publication 
being  in  the  Zeitschrift  des  Ycreines  deutscher  Ingenieure  in 
January  and  November,  1900.  Since  this  time,  many  ex- 
planations and  discussions  have  been  published  on  this  sub- 
ject in  Great  Britain.* 

This  theory  states  that  the  cause  of  an  elastic  limit  and 
the  criterion  for  the  beginning  of  failure  is  the  sliding  of 
particles  past  each  other  due  to  shear,  and  that  failure  in 
ductile  materials  is  due  to  this  sliding  and  not  to  direct  ten- 
sion. Hence,  any  case  of  direct  tension  or  compression  pro- 
duces a  tendency  to  slide  and  the  failure  is  due  to  this.  A 
compression  failure  illustrates  this  directly.  A  tension  fail- 
ure if  carefully  examined  will  show  the  same  point.  It  was 
also  known  for  many  years  before  Guest's  publication  that  at 
about  the  time  the  elastic  limit  was  reached  in  a  tension 
specimen,  lines  at  an  angle  of  45  degrees  began  to  appear. 
It  has  been  shown  that  this  is  the  indication  of  failure  by 
shear.  The  evidence  presented  by  investigators  seems  to  the 
writer  conclusive  that  this  theory  must  be  adopted  to 
the  exclusion  of  the  maximum  strain  and  maximum  stress 
theories.  It  shows  that  failure  by  tension  and  failure  by 
compression  are  really  only  different  aspects  of  failure  by 
shear.  Failure  means  the  beginning  of  sliding  which  is  not 
recovered  when  the  stress  is  removed  and  gives  permanent 
set,  thus  indicating  the  "elastic  limit."  It  follows,  therefore, 
that  the  elastic  limit  will  be  the  same  for  tension  as  for  com- 
pression.    This  is  true  for  steel  and  other  ductile  materials 


*  See  "Engineering,"  July  10,  August  21,  September  4,  October  23. 
November  6,  November  13,  November  20,  and  November  27,  1908;  Februar.v 
5  and  August  20,  1909;  December  15  and  December  29,  1910;  "Rerort  of 
the  British  Association,"  Section  G,  1913;  "Philosophical  Magazine."  July 
and  December,  1906;  "Proceedings  of  tlie  Physical  Society  of  London," 
Volume    20;    "Proceedings    of    the    Royal    Society,"    Volume    49. 


and  is  In  itself  a  point  of  evidence  in   favor  of  the  maximum 
shear  theory. 

Cast  iron  has  no  elastic  limit  and  the  actions  referred  to 
do  not  occur,  so  that  elastic  failure  docs  not  exist  in  cast 
iron  as  called  for  by  the  maximum  shear  theory.  As  is  well 
known,  the  action  of  cast  iron  is  quite  different  In  tension 
and  compression.  Some  experimental  work  on  cast  iron  indi- 
cates that  rupture  with  compound  stresses  occurs  when  the 
maximum  stress  reaches  the  value  causing  rupture  with  sim- 
ple tension.  This,  of  course,  may  not  mean  that  a  safe  com- 
pound stress  with  cast  iron  occurs  when  the  maximum  stress 
reaches  the  safe  value  for  tension. 

As  an  example  of  computation  of  equivalent  simple  stress 
by  the  maximum  shear  theory  we  will  take  the  case  of  Fig.  3, 
supposing  e(iual  tension  and  compression  stresses  of  20,00() 
pounds  per  square  inch.  The  equivalent  simple  stress  is 
40,000  pounds  per  square  inch.  This  may  be  compared  with 
the  equivalent  simple  stresses  by  the  maximum  stress  and 
strain  theories,  respectively,  which  are  20,000  and  26,000 
pounds  per  square  inch.  In  the  case  of  Fig.  4,  the  maximum 
shear  theory  gives  as  the  equivalent  simple  stress  20,000 
pounds  per  square  inch,  and  the  maximum  stress  and  strain 
theories  give  20,000  and  14,000  pounds  per  square  inch, 
respectively. 

According  to  the  maximum  shear  theory,  a  body  compressed 
equally  in  three  directions  at  once  will  never  fail,  no  matter 
how  great  the  stress,  since  the  shear  is  zero.  Some  experi- 
ments seem  to  indicate  the  accuracy  of  this  theory,  and  the 
inaccuracy  of  the  maximum  stress  or  strain  theories,  which 
call  for  failure  with  stresses  equal  to,  and  2i/^  times,  the 
elastic  limit,  respectively. 

Use  of  Maximum  Shear  Theory 

From  the  discussion  above  of  computation  of  shear,  the 
following  rules  for  computation  of  the  simple  stress  equiva- 
lent to  any  case  of  compound  stresses  follow  directly,  and 
these  rules  should  be  used  in  determining  failure  according 
to  the  maximum  shear  theory.  When  there  are  stresses  in 
two  directions  at  right  angles,  with  no  stress  in  the  third 
direction,  and  with  both  stresses  of  the  same  kind,  that  is, 
both  compression  or  both  tension,  the  equivalent  simple 
stress  is  equal  to  the  greater  of  the  two  stresses.  In  this 
case  the  maximum  stress  theory  gives  exactly  the  same 
results. 

When  there  are  stresses  in  two  directions  at  right  angles, 
with  no  stress  in  the  third  direction,  and  with  the  stresses 
of  opposite  kinds,  that  is,  one  tension  and  one  compression, 
the  sum  of  the  numbers  giving  the  two  stresses  gives  the 
equivalent  simple  stress.  That  is  to  say,  if  we  have  tension  of 
10,000  pounds  in  one  direction  and  compression  of  5000  pounds 
in  another  direction,  the  situation  so  far  as  failure  is  con- 
cerned is  exactly  the  same  as  if  we  had  a  simple  stress  in  a 
testing  machine  of  15,000  pounds  per  square  inch. 

When  there  are  stresses  in  all  three  directions  at  the  same 
time  and  all  of  the  same  kind,  that  is,  all  tension  or  all  com- 
pression, we  subtract  the  minimum  from  the  maximum  of 
the  three  stresses  to  obtain  the  equivalent  simple  stress. 

When  there  are  stresses  in  three  directions  at  the  same 
time,  one  or  more  tension  and  one  or  more  compression,  the 
sum  of  the  numbers  giving  maximum  compression  and  maxi- 
mum tension  stress  gives  the  greatest  equivalent  simple 
stress. 

In  the  case  of  a  beam  at  the  point  of  maximum  stress  there 
is  usually  stress  in  a  single  direction,  so  that  this  stress  is 
a  simple  one  and  we  need  make  no  use  of  the  maximum 
shear  theory.  In  case  of  a  rotating  shaft  subject  to  bending 
and  twisting  at  the  same  time,  that  bending  moment  which, 
if  existing  alone,  would  give  the  same  conditions  so  far  as 
failure  is  concerned,  is  the  square  root  of  the  sum  of  the 
squares  of  the  actual  bending  and  twisting  moments.  This 
is  also  equal  to  that  twisting  moment  which,  if  existing 
alone,  would  give  the  same  conditions  so  far  as  failure  is 
concerned.  In  the  case  of  a  rotating  wheel,  such  as  a  turbine 
disk,  there  are  radial  and  tangential  stresses  which  are  both 
tensile  stresses.  Hence,  the  greater  of  the  two  gives  the 
equivalent  simple  stress,  the  same  as  if  the  maximum  stress 
theory  were  used.    For  the  case  of  a  thick  tube  or  cannon  with 
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Internal   fluid   pressure  P,  and  ratio  of  outside  to   inside   di- 
ameter R,  the  maximum  equivalent  simple  stress  is 

2  nt- 


li'  —  l 

If  a  hub  is  pressed  on  a  solid  shaft  of  the  same  material, 
the  original  difference  in  diameters  being  Y  Inch  per  Inch  of 
bore,  with  modulus  of  elasticity  E,  the  maximum  e<iuivalent 
simple  stress  is  K  Y. 

«     *     * 

WORK-HOLDING   FIXTURES   FOR  THE 
VERTICAL   SURFACE    GRINDER 

The  Hitter  Dental  MfK-  t'o.  of  Rochester,  N.  Y.,  makes 
extensive  use  of  the  vertical  surface  grinder  for  machining 
operations  in  the  factory.  Some  of  the  worlc  done  is  quite 
unusual,  yet  with  the  fixtures  which  have  been  provided  the 
vertical  surface  method  of  finish-grinding  has  worked  out 
well. 

Fig.  1  shows  an  installation  of  the  Blanchard  vertical  sur- 
face grinder  in  the  shop,  and  the  operator  Is  shown  surface- 
grinding  the  halves  of 
ball-and-socket  joint  sec- 
tions for  the  Ritter 
dental  engine.  These 
pieces,  which  are  drop- 
forgings,  are  held  by 
catching  the  front  ends 
in  V-blocks  at  the  central 
part  of  the  fixture,  while 
the  outer  ends  are 
clamped  by  the  hand 
clamps  seen  in  front  of 
each  piece.  These  act  on 
simple  levers,  clamping 
the  pieces  inward  and 
downward  at  the  same 
time.  After  the  forg- 
ings  are  located,  it  is  an 
easy  matter  to  grind 
them  to  an  even  bearing 
surface,  the  finish  of 
which  is  much  better 
than  could  be  obtained 
by  ordinary  milling 
methods.  Especially  is 
grinding  advantageous 
as  the  scale  due  to  the 
drop-forging  operation  is 
difficult  to  mill. 

In    Fig.    2    are    shown 
six    other    grinding    fix- 


Fig.    1.     Facing   Forgings    on    a    Vertical   Surfa 


tures  used  upon  the  vortical  surface  grinder.  At  ,1  Is  a 
fixture  for  holding  small  sections  of  extruded  brass.  Decause 
of  the  fact  that  this  motal  is  extruded,  the  outlines  are  all 
exactly  alike;  therefore  they  can  bo  hold  by  the  pin  method 
as  shown.  The  pins  are  located  so  that  several  difTerent  sizes 
may  be  held  on  the  same  fixture.  In  the  illustration  only  a 
few  of  the  parts  to  be  ground  are  ^hown  in  place,  but  those  are 
suflicient  to  illustrate  the  principle  involved. 

At  B  is  an  unusual  fixture  for  a  surface  grinder.  On  this 
plate  there  are  provisions  for  holding  ten  engine  castings  so 
that  the  ends  of  the  cylinders  may  be  faced  off.  The  cast- 
ings are  located  with  four  pins  each  and  are  clamped  at  the 
sides  to  hold  them  firmly  down  against  the  fixture. 

At  C  is  shown  the  only  magnetic  fixture  in  this  lot.  This 
is  for  holding  small  thin  disks.  The  disks  are  made  of  steel 
and  are  grouped  in  the  channels  provided  on  the  plate. 
After  one  side  has  been  faced  off  they  are  turned  over  and 
similarly  treated  on  the  other  side. 

At  D  is  shown  a  fixture  for  holding  the  engine  bodies  In  In- 
clined positions  for  facing  off  the  section  which  may  be  seen 

in  the  vertical  plane  on 
the  casting  shown  on  the 
fixture.  This  fixture  pro- 
vides for  holding  six 
castings,  and  the  method 
is  the  best  and  quickest 
way  of  finishing  this  sur- 
face on  the  casting. 

A  similar  fixture  is 
shown  at  E.  This,  how- 
ever, provides  for  hold- 
ing the  cylinder  castings 
in  a  reverse  position 
from  that  shown  in  the 
fixture  at  D,  and  is  for 
the  purpose  of  grinding 
the  bases.  Ten  of  the 
castings  are  held  on  this 
fixture,  being  bolted  with 
straps  between  each  two 
pieces. 

The  fixture  shown  at 
/•'  is  also  for  holding  ex- 
truded brass  sections, 
lieing  of  the  same  design 
as  the  fixture  illustrated 
at  A.  Here,  again,  a  few 
of  the  sections  are  shown 
in  place,  only  enough  be- 
ing shown  to  illustrate 
the  principle.      C.  L.  L. 


Sii    Work-holding    Fixtures    for    a    Blanchard    Grinder 
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SOME  RECENT  IMPROVEMENTS  IN  CASEHARDENING  PRACTICE* 


MATKRIAI,a  USKn  FOR  UARBURIZINCi     ACJTION  OF  DIFFKRKNT  MATERIALS-MEANS  OF  CONTROLLING 
HEATINU  FURNACES  AND   MEASURING   HARDNESS  OF  WORK 


Till';  rxixriiiu'iits  in  casoliardciiiiiK  practiue  rofc'rrcd  to 
in  tlu'  I'ollowiiig  wore  for  invostigatiiiK  the  materials 
nso(i  lor  carbiiriziiig.  tlio  action  of  ilifferont  materials, 
ami  tlio  means  of  controlling  the  heating  furnaces,  and  of 
measuring  the  resultant  hardness  of  the  worlf.  The  experi- 
ments began  at  the  furnace  end  of  the  problem.  At  first  it 
was  decided  to  install  pyrometers,  but  this  was  not  d()n(-, 
owing  to  the  high  cost  of  an  efficient  pyrometric  outfit  for  a 
battery  of  thirteen  muffles;  moreover,  it  was  thought  that 
such  an  outfit  might  be  too  expensive  to  lieep  in  worliing 
order.  There  was  also  doubt  as  to  whether  thermo-electric  and 
resistance  pyrometers  would  be  suitable  for  a  system  starting 
with  a  hot  furnace  full  of  cold  worlc  or  for  ascertaining  the 
temperature  of  an  isolated  article. 

Optical  Pyrometers 
Finally,  after  considerable  experimenting,  an   optical   form 
of  pyrometer  was  adopted   containing  a  dye  solution   capable 
of   absorbing   tlie    rays   emitted    by    the   hot    steel    at    various 


Fig.    1.     Front  and  Rear  Views  cf  an  Optical  Pyrometer  having  Two  Pairs 
of  Cells   containing  Dye  Solution   through   which  Heated  Work  is  observed 

temperatures.  Front  and  rear  views  of  one  of  tliese  pyrometers 
are  shown  in  Fig.  1.  It  has  an  eye-shield  to  guard  the  eyes 
from  extraneous  light,  and  instead  of  two  lenses,  there  are 
two  pairs  of  dye  solutions  well  protected  by  caps  which  also 
serve  to  Iceep  out  the  light.  This  form  is  suitable  when  some 
particular  temperature  is  required.  For  instance,  the  case- 
hardening  temperature  is  controlled  by  means  of  an  instru- 
ment nice  this,  having  one  pair  of  cells  containing  dye  solu- 
tion adjusted  to  900  degrees  C.  and  another  pair  adjusted  to 
925  degrees  C.  If  the  pots  containing  the 
parts  to  be  casehardened  are  visible  through 
the  900-degree  pair  and  invisible  through 
the  925-degree  pair,  the  temperature  is  con- 
sidered correct.  There  is  no  need  to  re- 
move the  eyes  while  the  pairs  are  being 
changed,  as  the  aluminum  carrier  can  be 
shifted  from  one  side  to  the  other. 

For  reheating  worlc,  and  for  hardening 
tools,  a  single  pair  is  all  that  is  necessary. 
The  hardening  temperature  is  attained  as 
soon  as  the  work  appears  just  visibly  red. 
For  double  reheating  two  pairs  are,  of 
course,  necessary.  The  cells  can  be  inter- 
changed and  are  readily  detachable,  so  one 
instrument    can    be    used    to    ascertain    any 


Fig. 


Adjustable  Form  ot    Optical  Pyrometer  for 
Temperatures    over    400    Degrees    C. 


tciiipcraturc,  pro 
vided  the  object  be 
visibly  rc^d  liot.  The 
actual  container  is 
u  glass  tube  les.s 
than  one  inch  long, 
with  accurately  fit- 
ting glass  ends 
h(;ld  together  on 
rubber  rings  by 
two  telescoping 
brass  tubes.  In  form,  the  cell  is  much  lilie  a  short  polarimeter 
tube.  The  caps  on  the  aluminum  slides  are  provided  with 
springs  to  prevent  the  cells  from  falling  out. 

In  another  form  the  instrument  is  adjustable  and  is  either 
monocular  or  binocular.  The  dye  solution  is  contained  in  ex- 
pansible cells,  and  a  range  of  absorptive  powers  is  obtained 
by  altering  the  length  of  the  column.  The  firs)t  pyrometer 
of  this  form  was  made  with  two  thick  glass  ends  and  a 
length  of  inner  tube  from  a  bicycle  tire.  On  squeezing  the 
glass  ends  together,  the  rubber  sides  bulge  outward.  This 
is  an  example  of  the  present  form  seen  in  Fig.  2.  The  actual 
container  is  enclosed  in  the  tube,  which  is  provided  at  one 
end  with  an  eye-piece,  and  at  the  other  with  a  screw  which 
serves  to  lengthen  the  cell  until  the  added  part  is  sufficient 
to  just  absorb  the  light.  The  temperature  is  indicated  by  a 
scale  engraved  on  the  tube.  This  form  of  pyrometer  is  per- 
haps not  quite  so  accurate  as  the  form  with  each  cell  especi- 
ally made  to  one  temperature.  According  to  a  National  Physical 
Laboratory  report  the  error  may  be  ±  10  degrees  C.  The 
form  shown  in  Fig.  2  is  three  inches  long  by  one  and  one-half 
inch  diameter  and  is  very  convenient  to  use. 

The  method  of  determining  temperatures  is  a  zero  method 
and  is,  therefore,  more  accurate  than  one  involving  a  com- 
parison of  colors;  furthermore,  the  critical  point  occurs  when 
the  eye  is  shaded  from  extraneous  light,  that  is,  when  the 
pupil  is  dilated  and  the  retina  is  in  its  most  sensitive  con- 
dition. In  judging  temperatures  by  the  unaided  eye  errers 
are  caused  by  (1)  extraneous  light  falling  on  the  eye;  (2) 
the  difficulty  of  remembering  close  shades  of  color;  (3) 
errors  of  judgment  in  comparing  the  image  of  the  color  ob- 
served with  a  series  of  mental  images  of  colors  previously 
seen. 

All  these  chances  of  error  are  eliminated  by  an  instru- 
ment of  the  kind  shown  in  Figs.  1  and  2.  No  extraneous 
light  falls  on  the  eyes  and  no  recollection  is  required;  the 
hardener  has  simply  to  look  through,  wait  about  half  a 
minute  until  his  eyes  have  become  accustomed  to  the  dark- 
ness, and  then  see  whether  the  object  is  visible  as  a  dark 
red  patch  or  invisible.  Hardeners  seem  to  prefer  to  use 
their  eyes  for  telling  the  temperature,  and  these  instruments 
provide  pyrometric  equivalents  for  limit  gages  and  mi- 
crometers,  and   at  the   same   time   screen  the   eyes   from   the 
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'  Abstract  ot  a   paper  presented  before  the   Iron   and 
Steel  Institute,  London,  by  Henry  L.  Heathcote. 


Fig.    3.     Curves   showing   Rise   of   Temperature   in   Case- 
hardening    Pots   filled   with    Granular   Charcoal   of 
Various  Sizes  containing  6  Per  Cent  Moisture 


Fig.   4.     Rise  of  Temperature  of  Dry 

Charcoal    of   Various   Sizes — com- 

pare  with  Fig.  3 
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glare  and  heat  of  the  furnace.  The  readings  are  admittedly 
dependent  on  the  sensitiveness  of  the  eye;  If  this  varies  with 
different  workmen,  the  temperature  readings  will  vary  accord- 
ingly, being  lower  the  more  sensitive  the  eye.  These  varia- 
tions, however,  do  not  greatly  affect  the  accuracy,  and  from 
actual  experiments  it  is  believed  that  the  variation  in  sensi- 
tiveness, under  the  actual  working  conditions  of  these  in- 
struments, is  not  nearly  so  great  as  might  be  expected. 

If  the  object  be  a  large  one,  it  is  advisable  to  interpose  a 
perforated  screen  between  it  and  the  instrument.  One  way 
to  make  an  observation  is  to  adjust  the  Instrument  to  a  lower 
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Fig.    6. 


Comparison   in   Kise   of  Temperature   of   Soda-ash   Charcoal 
Mixture    and    Bone-black    Bone-dust    Mixture 


temperature  than  that  expected,  and  then,  by  sliding  darker 
ceils  into  position,  or  by  unscrewing  (if  of  the  adjustable 
form),  darken  the  image  until  it  just  ceases  to  appear  colored. 
The  temperatures  engraved  on  the  cell  or  the  body  of  the  in- 
strument will  then  indicate  the  temperature  of  the  hot  body, 
provided  the  conditions  of  the  test  are  as  nearly  "black 
body"  as  those  obtaining  when  the  calibration  was  effected. 
These  instruments  have  been  applied  with  satisfactory  re- 
sults to  the  heat-treatment  of  steel,  carburizing,  reheating, 
annealing,  and  hardening  tools  of  all  kinds. 
Casehardening-  Composition 

Having  provided  a  simple  and  effective  device  for  ascer- 
taining the  temperature  of  red-hot  bodies,  the  nature,  mode 
of  action,  and  effect  of  casehardening  compositions  were  next 
investigated.  Obviously  for  carburizing  to  occur  (1)  the 
heat  must  first  penetrate  to  the  steel  and  raise  it  to  the 
proper  condition;  (2)  it  must  liberate  and  maintain  a  supply 
of  the  carburizing  ingredients;  (3)  the  peripheral  layers  of 
the  steel  must  combine  with  (or  dissolve)  these  ingredients; 
(4)   the  carbide  must  diffuse  from  the  periphery  inward. 

The  composition  of  casehardening  materials  varies  very 
widely.  The  following  table  shows  the  range  of  variation  in 
seventeen  commercial  compositions  tested: 

TABLE    I.     VARIATION    IN   CASEHARDENING    COMPOSITIONS 

IVr   Cent 

Moisture    2.68  to  26.17 

Oil   0.17  to  20.76 

Carbon   (organic)    6.7     to  54.19 

Calcium  phosphate  0.32  to  74.75 

Calcium  carbonate   1.2     to  11.57 

Barium  carbonate  nil  to  42.0 

Zinc  oxide  nil  to  14.5 

Silica    nil  to    8.14 

Sulphates   (SO,)    trace  to    3.45 

Sodium  chloride    nil  to     7.88 

Sodium  carbonate  nil  to  40.0 

Sulphides   (S)    nil  to     2.8 

When  these  experiments  were  begun  the  mixture  of  barium 
carbonate,  40  per  cent,  and  charcoal,  GO  per  cent,  sug- 
gested by  Guillet  was  not  in  use,  and  it  was  usual  to  use 
casehardening  compositions  once  only  or  perhaps  twice.  An- 
other drawback  experienced  in  commercial  operation,  for 
Instance,  with  pots  ten  inches  high  by  ten  inches  In  diameter. 


was  the  difference  in  the  depth  of  penetration  near  the  mid- 
dle and  the  outside  of  the  pot.  Some  compositions  showed 
as  much  as  150  degrees  C.  difference  In  temperature  between 
the  inside  and  the  outside.  The  author  accordingly  set  out 
to  improve:  Perraiincncc,  and  to  obviate  loss  of  activity  and 
consequent  wastefulness;  vvrmeahility  to  heat,  and  to  ob- 
viate unequal  heating  and  casing. 

The  supposition  that  the  loss  of  carburizing  power  was 
due  to  loss  of  nitrogenous  constituents  was  contlnncd  by 
early  experiments.  Spent  hardening  mixture  may  contain 
12  per  cent  organic  carbon  (total  carbon  less  carbon  in 
carbonates),  and  yet,  under  similar  conditions,  have  far  less 
carburizing  power  than  fresh  material  containing  li-ss  carbon. 
Such  spent  mixture  gives  indication  of  only  traces  of  nitrogen. 

Experiments  extending  over  a  considerable  time  and  range 
of  composition  have  confirmed  the  following  suppositions: 
(1)  the  depth  of  pase  depends  chiefly  on  the  temperature 
the  steel  attains  and  the  duration  of  the  hot  condition.  On 
these  factors  depend  the  rate  and  extent  of  the  dilTusion 
of  the  carbon  or  carbide.  (2)  The  concentration  of  the 
carbon  in  the  case  depends  chiefly  on  the  "activity"  of  the 
mixture,  or  rate  at  which  it  or  its  products  part  with  carbon 
to  the  steel.  The  concentration  of  carbon  in  the  surface 
layers  may  increase  or  decrease  with  temperature,  but  usu- 
ally increases  as  the  temperature  rises  and  with  the  time. 
(3)  The  duration  of  the  hot  condition  for  a  given  time  of 
heating  depends  chiefly  upon  the  permeability  to  heat  of 
the  casehardening  composition. 

Comparative  depth  of  penetration  has  been  the  subject  of 
a  number  of  investigations,  but  is  so  much  dependent  on 
factors  other  than  the  casehardening  composition  that  the 
author  has  sought  for  some  other  test.  The  one  finally 
adopted  is  to  take  a  known  volume  of  the  composition  and 
ascertain  the  volume  of  the  "case"  that  can  be  obtained 
from  it  without  replenishing. 


Figr.    6.     Electric    Welder    arranged    for    tempering 
Casehardened    Articles 

The  ratio  of  total  volume  of  case  to  initial  volume  of  case- 
hardening  material  affords  a  good  indication  of  the  efficiency 
of  the  composition,  and  is  not  so  dependent  as  a  single 
penetration  measurement  on  other  factors  such  as  size  of 
pot,  number  and  size  of  the  articles  it  contains,  loss  of  heat 
from  furnace  walls  when  the  pot  is  introduced,  etc. 

The  results  of  testing  some  experimental  mixtures  showed 
that  wood  charcoal  impregnated  with  soda  ash  gave  a  ratio 
of  0.116.    This  mixture  is  eminently  suitable  on  the  score  of 
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p(>rmiuu'iici',  luul  can  ho  usoil  over  and  over  nguln  liulcnnltcly, 
provided  tliiit  the  liu'vltablo  waste  Involved  In  commercial 
usaKe  is  made  up  from  time  to  time  with  freah  composition 
and  tliat  the  InKredieiits  are  well  Incorporated  and  In  the 
proprr   proportions. 

Pormeiiblllty  to  Heat 
1  laving  found  a  composition  far  more  permanent  In  Its 
properties  than  any  then  In  current  use,  the  author  pro- 
ceeded to  InvestiRate  the  factors  concerned  in  permeability  to 
heat.  Most  commercial  mixtures  consist  of  or  contain  a 
large  proportion  of  small  particles  which  It  seems  reasonable 
to  expect  will  block  up  all  the  interstices  and  prevent  the 
free  passage  of  heat,  for  it  has  been  shown  that  the  heat 
conductivity  of  insulating  materials  depends  chiefly  on  their 


Fig.    7.     ftuadrant  Sclerometer  for  testing  Hard  and  Soft  Bars — 
Two-file    Form 

air  spaces.  To  test  this  point,  granular  charcoal  was  em- 
ployed, and  two  model  casehardening  pots,  5  inches  high, 
3.7  inches  in  diameter  and  0.04  inch  thick,  were  made  of  sheet 
steel  and  welded  together.  One  contained  the  charcoal  under 
investigation,  and  the  other  was  used  empty.  A  thermometer 
bulb  was  placed  at  the  center  of  each  pot  and  the  apparatus 
placed  in  an  oven  at  180  degrees  C.  Fig.  3  shows  the  rise  of 
temperature  with  time.  The  curve  on  the  left  shows  the 
temperature  at  the  middle  of  the  empty  pot;  those  on  the 
right,  numbered  1,  2,  3,  4,  refer  to  charcoal  of  various  sizes, 
each  containing  approximately  the  same  proportion  of  moist- 
ure and  taken  from  the  same  sack. 

Two  striking  points  are  brought  out  by  these  results: 
First,  the  arrest  of  temperature  at  the  center  at  about  100 
degrees  C.  while  moisture  is  being  driven  off;  and  second,  the 
effect  of  size  of  grain  and  particularly  of  dust  upon  the  dura- 
tion of  the  arrest.  When  the  same  samples  were  again  heated 
the  temperature  rose  much  more  quickly  (see  Fig.  4).  The 
absence  of  any  arrest  is,  of  course,  due  to  the  n'loisture  hav- 
ing been  expelled  during  the  previous  tests. 

A  mixture  which  can  be  used  over  and  over  again  possesses 
the  great  advantage  that  moisture,  oil  and  other  volatile 
constituents  have,  for  the  most  part,  been  already  expelled 
by  the  previous  heatings.  This  is  illustrated  by  the  results 
plotted  in  Fig.  5.  The  curve  on  the  right  refers  to  a  mixture 
of  bone-black  and  bone-dust;  and  the  middle  one  to  the  soda 
ash  and  charcoal  mixture  (consisting  of  three  parts  used 
to  one  part  not  used)  freed  from  all  small  particles  and  dust 
by  means  of  a  sieve  with  round  holes  0.08  inch  in  diameter. 
The  two  mixtures  were  heated  at  the  same  time.  The  curve 
on  the  left  shows  the  rise  in  temperature  of  a  similar  empty 
pot. 

To  see  if  these  results  represented  anything  of  commercial 
importance,  some  tests  were  made  with  pots  ten  inches  high 
by  ten  inches  in  diameter,  with  coarse  and  fine  mixtures 
having  the  same  composition.  The  same  number  and  kind 
of  articles  were  packed  in  each  pot,  and  test^pieces,  1%  inch 
by  1/^  inch  square,  were  placed  near  the  top  and  bottom  and 
at  the  middle  of  the  pot.  The  pots  were  then  heated  to- 
gether for  five  hours,  the  maximum  temperature  being  about 
925  degrees  C.  These  test-pieces  were  reheated  to  760  de- 
grees C.  and  quenched  in  water  to  show  the  depth  of  the 
case.     The  following  table  represents  the  results: 


TAlll.W  II.     OOMPAUATIVH  DHJHTH8  OK  OABE   WITH    KlNI'l 
AND  COAKBU  MlXTUItlCB 
Top  Middle  Ilulloni 

Fine   0.025"  to  0.03"     0.02"  to  0.025"  0.03"  to  0.03" 

Coarse  as  No.  3  0.045"  to  0.05"     0.04"  to  0.04"  0.045"  to  0.05" 

CompoHltion  of  the  Case 
Having  secured  a  considerable  Improvement  in  both  \h:t- 
manence  and  permeability  to  heat,  it  remained  to  ascertain 
whether  this  composition  imparted  a  suitable  percentage  of 
carbon  and  gave  uniform  results  from  day  to  day.  W.  T. 
Flather,  who  has  made  a  great  number  of  determinations  of 
carbon  in  the  successive  layers  of  the  case,  carburized  some 
bars  of  "Ubas"  steel  in  his  standard  pot  and  under  his 
standard  conditions,  but  using  the  dust-free  charcoal  im- 
pregnated with  soda  ash  (three  parts  used  to  one  part  fresh). 
The  bars  were  %  inch  in  diameter  and  6  inches  long,  and 
were  carburized  four  hours  at  925  degrees  C.  Successive 
layers,  0.0025  inch  thick,  were  turned  off  and  the  carbon 
content  of  each  layer  determined.  The  surface  layer  con- 
tained 1.050  per  cent  of  carbon;  the  twentieth  layer,  0.440 
per  cent;  and  the  fortieth  layer,  0.205  per  cent.  The  even 
gradation  of  the  carbon  content  from  surface  to  core  was 
noteworthy. 

In  a  test  on  a  commercial  scale,  extending  over  twenty- 
nine  days,  test-bars  one  inch  in  diameter  were  carburized 
along  with  ordinary  work  at  900  degrees  to  925  degrees  C, 
the  mixture  being  replenished  once  or  twice  a  week  to  make 
good  the  inevitable  waste.  The  bars  were  cooled  in  the  pots, 
and  the  surface  layer  turned  off  and  analyzed.  The  results 
follow: 

New  mixture    0.967  per  cent  carbon 

End  of  first  day   0.909  per  cent  carbon 

End  of  fourth  day   0.981  per  cent  carbon 

End  of  twenty-ninth  day  ....  1.06  per  cent  carbon 
The  author  considers  0.9  to  1.1  carbon  satisfactory,  and 
preferable  to  less  than  0.9  per  cent.  The  cementite  does 
not  appear  to  form  laminse  unless  the  percentage  of  carbon 
is  greater  than  1.05;  and  for  work  that  has  to  be  ground 
a  slight  degree  of  supersaturation  at  the  surface  is  con- 
sidered necessary.  Charred  leather  at  1000  degrees  C.  im- 
parts about  1.3  per  cent  carbon;  at  925  degrees  C.  about  1.2 
per  cent  carbon;  and  Quillet's  composition (  barium  car- 
bonate, 40  per  cent;  wood  charcoal,  60  per  cent)  at  925 
degrees  C.  about  1.2  per  cent. 

These  analyses  disclose  the  average  carbon  content  of 
the  layer  in  question,  but  they  do  not  give  any  evidence 
of  uniformity.  It  is  quite  possible  that  a  composition  hav- 
ing large  grains  may  produce  local  inequalities  in  the  de- 
gree   of   carburization.      To    test    this    point,    the    author   has 


Fig.    8, 


Quadrant    Sclerometer    of    Adjustable 
Three-file    Form 


employed  the  coloring  solution,  also  the  scleroscope  and 
sclerometer  referred  to  later.  Even  when  the  case  on  1-inch 
bars  of  "Ubas"  steel  was  not  more  than  0.012  inch  deep, 
the  color  developed  showed  no  indication  whatever  of  local 
paucity  of  carbon.  These  bars  were  carburized  in  mixture 
made  with  grains  of  charcoal  which  would  not  pass  through  a 
sieve  having  five  meshes  per  linear  inch,  and  the  bars  were 
uniformly  hard  all  over,  even  after  grinding  off  the  out- 
side layers  of  the  shallow  case.  On  account  of  the  low 
specific  gravity  of  the  composition  and  its  comparative  free- 
dom from  dust,  oil  and  moisture,  the  heating-up  period  is 
a  smaller  proportion  of  the  total   time,   so  less  judgment  is 
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required  in  allowing  for  the  size  of  pots,  etc.  The  pro- 
ductive capacity  of  the  hardening  plant  and  staff  Is  corre- 
spondingly increased,  and  the  steel  too  is  all  the  better  for 
the  shorter  heating. 

An  Improvement  In  Temperlntr 
The  use  of  hot  tallow  and  lead  for  tempering  is,  of  course, 
well  known;  but  the  application  of  an  electric  welder,  which, 
the  author  believes,  was  originated  by  V.  A.  Holroyd,  pre- 
sents some  novel  and  advantageous  features.  Fig.  6  shows  an 
electric  welder  arranged  for  tempering  casehardened  articles. 
It  is  particularly  useful  for  local  softening  or  tempering,  and, 
unlike  tempering  in  tallow,  the  core  of  the  article  is  left 
softer  than  the  outside.  This  is  especially  advantageous  for 
casehardened  parts.  The  operation  is  a  very  quick  one,  and 
the  surface  is  left  quite  clean. 

Methods  of  Testing  Hardness 

So  far  as  the  author  is  aware,  very  little  work  has  been 
done  to  provide  commercial  means  for  testing  the  suitability 
of  casehardened  articles.  The  practice  of  examining  test- 
pieces  carburized,  heat-treated  and  hardened  along  with  each 
batch  Is,  of  course,  sound  as  far  as  it  goes.  The  Shore 
scleroscope  and  Brinell  test  have  their  spheres  of  usefulness, 
but   still   the    file   is   the   instrununt   most   used,   and   perhaps 


Fig.    9.      (A)    Quadrant    Sclerometer    for    testing   Flat    Surfaces 
(B)    Quadrant  Sclerometer  for  testing   Concave  Surfaces 

rightly,  for  it  does  give  an  idea  of  the  resistance  the  surface 
of  the  article  offers  to  abrasion  under  pressure,  which  is 
what  most  articles  are  casehardened  to  withstand.  This  and 
the  Brinell  test  are,  we  believe,  the  instruments  in  common- 
est use  for  testing  casehardened  work  and  test-pieces. 

For  small  articles  a  modified  center  punch  is  particularly 
suitable  for  rapidly  getting  a  working  idea  as  to  whether  the 
case  is  above  the  minimum  permissible  depth.  An  ordinary 
six-inch  Brown  &  Sharpe  automatic  center  punch  is  used. 
To  the  end  has  been  fitted  a  screwed-on  container  for  hold- 
ing a  %-inch  bicycle  ball.  The  hard  point  has  been  removed 
and  the  container  screwed  on  in  its  place.  The  ball  pro- 
trudes just  sufficiently  to  prevent  the  container  from  coming 
into  contact  with  the  article  under  tost.  This  tool  is  very 
useful  for  large  as  well  as  small  articles,  and  its  readings 
appear  to  refer  more  to  the  case  and  less  to  the  core  than 
those  obtained  with  a  Brinell  testing  machine. 
An  Improved  Sclerometer 

On  account  of  the  variable  element  in  testing  resistance 
to  abrasion  with  a  file  by  hand,  the  author  sought  to  devise 
means  for  measuring  the  friction  under  a  given  load.     Small 


flat  articles  can  be  placed  on  the  top  of  a  file,  and  the  hard- 
ness gaged  by  raising  one  end  of  the  file  and  observing  the 
angle  when  the  article  slides.  This  led  to  placing  the  article 
under  the  file  so  that  its  weight  causes  relative  motion,  which 
motion  ceases  (if  not  too  rapid)  when  the  frictional  forces 
are  great  enough.  The  instrument  shown  In  Fig.  7  Is  for 
testing  round  surfaces.  A  soft  bar  holds  the  top  file  up  so 
that  it  makes  an  angle  of  about  70  degrees  with  the  bottom 
one.  A  hard  bar  will  not  hold  the  file  up  until  the  angle 
falls  to  about  15  degrees  to  20  degrees.  The  actual  angle 
is  indicated  by  figures  engraved  on  the  slotted  quadrant.  A 
hardened  and  tempered  bar  gives  readings  between  these 
angles  according  to  the  degree  of  temper.  Another  form 
adapted  to  take  larger  articles  Is  made  with  "three-cornered" 
files,  so  that  the  outer  two  can  be  moved  further  apart  at 
will.     This  is  shown  In  Fig.  8. 

For  concave  surfaces,  such  as  the  ball  races  of  motor-car 
bearings,  a  different  type  (seen  at  B,  Fig.  9)  is  employed. 
The  essential  part  of  this  is  a  short  piece  of  round  file  which, 
with  its  two  ends  resting  on  the  bearings,  slides  down  one 
side  or  is  deflected  as  the  bearing  is  rotated.  The  angle  taken 
up  depends  on  the  hardness  and  consequent  friction,  and  is 
measured  on  a  graduated  quadrant.  For  flat  surfaces,  the 
instrument  shown  at  A,  Fig.  9,  is  used.  A  short  file  Is 
mounted  in  a  holder  which  slides  along  a  smooth  bar  until 
friction  arrests  the  motion. 

That  the  quadrant  sclerometer  is  very  sensitive  is  shown 
by  the  way  it  detects  slight  degrees  of  tempering.  Several 
are  in  regular  use  at  both  the  Rudge-Whitworth  Works, 
where  they  have  to  a  large  extent  superseded  the  cruder 
hand  test  with  ordinary  files.  They  are  handy  and  capable 
of  dealing  with  large  quantities  of  work  in  a  short  time. 
Instead  of  files,  carborundum  or  alundum  sticks  or  pencils 
may  be  employed,  but  files  give  very  good  results  and  last 
many  months  without  showing  any  errors  due  to  wear,  pro- 
vided they  are  properly  made  and  appropriately  aged  before 
use.  Various  standards  have  been  adopted  for  different 
articles,  and  the  angle  should  come  between  the  specified 
limits. 

Production  of  Colors  on  Hardened  Work 

Many  articles,  such  as  cups  and  cones,  cannot  be  con- 
veniently tested  with  a  scleroscope  or  sclerometer  on  ac- 
count of  their  shape.  Realizing  the  need  for  some  method 
which  would  enable  articles  of  all  sorts  to  be  tested  in  bulk, 
the  author  turned  his  attention  to  the  production  of  colors 
on  hardened  surfaces  which  would  afford  an  indication  of 
the  nature  of  the  steel  composing  such  surfaces.  The  ordi- 
nary solutions  employed  by  the  metallographer  are  unsuit- 
able for  commercial  application;  some  because  of  their  in- 
flammability, others  because  they  will  not  flow  evenly  over 
a  somewhat  oily  or  greasy  surface.  A  suitable  solution  which 
has  been  found  to  give  satisfactory  results  consists  of  alcohol, 
1  liter;  distilled  water,  1  liter;  nitric  acid,  pure,  100  cubic 
centimeters. 

Articles  ground  or  polished  after  hardening  and  immersed 
in  this  for  one-quarter  to  one  minute  are  stained  brown  or 
light  blue  where  the  structure  is  martensite;  dark  blue  or 
dark  grey  where  there  is  troostite;  and  hardly  stained  at  all 
on  ferrite  or  pearlite.  By  treating  hardened  articles  in  this 
way  inequalities  are  rendered  visible  and  can  readily  be 
detected.  The  fact  that  the  whole  of  the  surface  is  tested, 
and  not  merely  the  parts  touched  by  the  file,  sclerometer  or 
scleroscope  is  an  enormous  advantage  for  commercial  pur- 
poses. The  test  reveals  at  once  spots  that  have  been  splashed 
before  quenching,  also  superficial  tempering  due  to  a  glazed 
surface  on  the  grinding  wheel  or  to  excessive  pressure.  It 
docs  not  appear  to  be  possible  to  obtain  a  colorimetric  scale 
of  hardness  in  this  way,  but  when  a  number  of  articles  are 
dipped  at  the  same  time,  the  eye  readily  detects  those  that 
have  a  different  appearance  and  all  that  is  then  necessary 
is  to  check  the  odd  ones  with  a  file  or  sclerometer.  This  test 
is  also  suitable  for  tools  and  complicated  articles  that  can- 
not conveniently  be  tested  with  an  instrument.  It  also  shows 
the  depth  of  case  if  a  part  is  left  on  and  ground  away,  and 
should  prove  useful  for  ascertaining  whether  an  article  has 
been  properly  tempered  or  not. 
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A  PLEA  FOR  ACCURATE  PATTERNMAKING 

■■^^^~:A   DISCJUSaiON  OK  THE   RELATION   BETWEEN   THE 
PATTERN   SHOP,  FOUNDItY  AND  MACHINE  SHOP 

BY    HAKKY    E.    IIAHKIH' 

Tli('iH>  is  probably  no  factor  In  machine  sliop  work  which 
causes  niiiro  uncortainty  than  the  accuracy  ol'  llie  work  ot  tlic 
patteriiniakiiig  (U-partnieiit.  Where  only  a  few  pieces  are  to 
be  made,  a  little  extra  machine  work  required  to  correct  the 
result  of  the  patternmaker's  lack  of  foreslRht  or  the  moldcr's 
carelessness  does  not  amount  to  much.  But  in  the  case  of 
interchangeable  manufacture  on  a  large  scale,  where  com- 
petition makes  the  price  obtained  for  the  work  relatively 
low,  it  is  safe  to  say  that  too  great  refinement  in  pattern- 
making  is  impossible.  Proper  construction  of  the  pattern, 
making  suitable  allowances  for  coring,  shrinkage,  rapping 
and  fitting  of  the  core  prints,  are  far  more  important  factors 
in  the  cost  of  production  than  is  generally  realized. 

The  removal  of  fins  frequently  left  around  cored  holes  is 
quite  an  item  of  expense  in  the  foundry  and  may  be  re- 
garded as  an  indication  that  the  cores  were  loose  in  the  molds. 

DECIMAL  EQDIVALBNTS  OF  AN  INCH  WITH  CORRECTIONS  FOR 
SHRINKAQB 


Size 

Decimal 
Equiva- 
lent 

Shrinl<agt 
per 

in  Inches 
Foot 

Size 

Decimal 

Equiva- 
lent 

Shrinkage 
per 

in  Inches 
Foot 

i 

ft 

1 

A 

0.01563 
0  03125 
0.04688 
0.0635 

0.0158 

0.0316 
0.0474 
0.0632 

0.0159 
0.0317 
0.0476 
0.0635 

3  3 
6  1 

0.51563 
0.53135 
0.54688 
0.5635 

0.5210 
0.5368 
0.5526 
0.5684 

0.5237 
0.5396 
0.5553 
0.5713 

i 

0.07813 
0,09375 
0.10938 
0.135 

0.0789 
0.0947 
0.1105 
0.1363 

0.0794 
0.0952 
0.1112 
0.1370 

0.57813 
0.59375 
0.60938 
0.025 

0.5842 
0.5999 
0.6157 
0.6315 

0.5872 
0.6031 
0.6189 
0.6348 

A 

0.14063 

0.15625 
0.17188 
0.1875 

0.1421 
0.1579 
0.1737 
0.1895 

0.1428 
0.1587 
0.1746 
0.1904 

u 

i  I 

0.64063 
0.65635 
0.67188 
0.6875 

0.6473 
0.6631 
0.6789 
0.6946 

0.6507 
0.6665 
0.6824 
0.69^3 

-6  4 

i 

0.20313 

0.21875 
0.23438 
0.250 

0.2053 
0.3210 
0.2368 
0.25x16 

0  2063 
0.3332 
0.2381 
0.2539 

a 

n 

0.70313 
0.71875 
0.73438 
0.750 

0.7105 
0.7363 
0.7420 
0.7578 

0.7142 
0.7300 
0.7459 
0.7618 

A 

li 

0.26563 
0.28125 

0.29688 
0.3125 

0.2684 
0.2841 
0.3000 
0.3158 

0.2698 
0.2857 
0.3015 
0.3174 

n 
5  1 

0.76563 

0.78125 
0.79688 
0.8125 

0.7736 
0.7894 
0.8052 
0.8210 

0.7776 
0.7935 
0.8094 

0.8252 

li 
U 
li 
f 

0.32813 
0.34375 
0.35938 
0.375 

0.3316 
0.3474 
0.3631 
0.3789 

0.3333 
0.3491 
0.3650 
0.3809 

n 

5  6, 

0.82813 
0.84375 
0.85938 
0.875 

0.8367 
0.8526 
0.8684 
0.8841 

0.8411 
0.8570 
0.8729 

0.8887 

II 
it 
li 

0  39063 
0.40625 

0.42188 
0.4375 

0.3947 
0.4105 
0.4363 
0.4421 

0.3968 
0.4126 
0.4285 
0.4444 

-n 
u 
lit 

0.89063 
0.90625 
0.92188 
0.9375 

0.8999 
0.9157 
0.9315 
0.9471 

0.9046 
0.9205 
0.9363 
0.9523 

If 

a 

0.45313 
0.46875 

0.48438 
0.500 

0.4579 
0.4736 
0.4894 
0.5052 

0.4602 
0.4761 
0.4920 
0.5078 

n 

1)2 

1 

0.95313 
0.96H75 
0  98488 
1.00000 

0.9631 
0.9789 
0.9946 
1.0104 

0.9681 
0.9839 
0.9998 
1.0157 

larhinenj 

Consequently,  when  the  metal  was  poured,  the  cores  shifted 
sufficiently  to  throw  the  cored  holes  off  center.  The  result  is 
that  an  excessive  amount  of  metal  must  be  allowed  for  finish 
so  this  error  may  be  compensated  for  in  the  machining 
operation,  and  the  removal  of  this  metal  often  requires  two 
or  more  cuts  to  be  taken  where  a  single  cut  might  have  suf- 
ficed. By  keeping  cored  holes  to  their  largest  practicable 
diameter  and  as  close  to  the  central  position  as  pos- 
sible, the  extra  metal  required  and  the  consequent  amount 
of  work  in  machining  is  reduced  to  a  minimum.  In  cases 
where  the  hole  is  to  be  used  for  a  bearing,  a  further  ad- 
vantage is  secured,  owing  to  the  fact  that  the  metal  is  of 
much  closer  grain  than  it  would  be  if  a  heavier  chip  was 
taken.  This  is  but  one  instance  of  the  observance  of  pre- 
cautions in  patternmaking  which  makes  possible  material 
savings  in  the  cost  of  subsequent  machining  operations. 
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In  addition  to  the  saving  In  machine  work,  a  considerable 
I'cononiy  is  effected  by  the  reduction  In  the  amount  of  metal 
rwiulred  for  the  castings.  The  writer  has  a  case  in  mind 
where  a  certain  lever  had  to  have  both  hubs  accurately  fin- 
ished so  that  they  were  exactly  parallel  to  each  other.  This 
was  originally  done  by  leaving  1/lG  inch  of  metal  for  finish- 
ing on  each  face  of  the  hubs,  the  machining  operation  being 
performed  expeditiously  by  straddle  milling.  Multiple  fix- 
tures were  used  in  connection  with  high-speed  steel  cutters 
and  one  operator  was  able  to  look  after  three  machines.  Each 
of  the  machines  was  ocjuipped  with  two  fixtures  which  were 
arranged  one  on  each  side  of  the  cutter  arbor.  Thus  all  three 
machines  were  cutting  practically  continuously,  as  it  was 
possible  for  the  finished  work  to  be  replaced  by  rough  cast- 
ings in  one  of  the  fixtures  while  the  cutlers  were  working  on 
the  four  levers  held  in  the  fixture  at  the  opposite  end  of 
the  table. 

By  changing  the  pattern  so  that  the  amount  of  material  to 
be  removed  in  machining  was  greatly  reduced,  it  was  found 
possible  to  finish  the  faces  of  these  hubs  on  a  double-head 
disk  grinder,  and  in  six  months'  time  the  saving  of  metal 
and  labor  effected  by  this  change  was  sufficient  to  pay  for 
the  new  machine.  The  cost  of  manufacturing  was  not  only 
reduced,  but  the  quality  of  the  work  produced  was  better 
than  that  which  it  had  been  possible  to  secure  by  milling. 
The  operator  of  the  grinding  machine  could  remove  the  few 
thousandths  left  on  the  faces  of  the  hubs  almost  as  fast  as 
he  could  put  the  work  between  the  disks  and  lay  it  down 
again.  The  laborious  clamping,  cost  of  cutter  up-keep,  and 
trouble  with  the  cutters  due  to  hard  scale  on  the  work  was 
eliminated.  It  was  merely  necessary  for  the  operator  to  put 
fresh  abrasive  disks  on  the  wheels  of  his  machine  every 
night  before  going  home;  this  required  about  fifteen  minutes, 
while  the  changing  of  the  disks  during  the  day  took  ap- 
proximately twenty  minutes.  In  order  to  secure  these  ad- 
vantages, it  was  necessary  for  the  pattern  to  be  accurately 
made  with  proper  allowance  for  rapping  and  shrinkage.  It 
was  also  necessary  to  insist  upon  good  work  from  the 
molders.  This  was  obtained  by  furnishing  the  foundry  with 
an  inexpensive  snap  gage  for  testing  the  castings.  These 
castings  were  tested  again  when  they  reached  the  machine 
shop,  and  any  of  them  which  did  not  check  up  to  the  gage 
were  returned  and  not  paid  for. 

There  are  many  other  instances  where  the  ends  of  hubs 
and  other  small  surfaces  on  castings  can  be  economically 
finished  on  the  disk  or  surface  grinding  machine,  if  the  al- 
lowance for  finishing  is  reduced  to  a  minimum.  This  means 
the  saving  of  a  great  deal  of  time  which  would  otherwise  be 
required  for  planing,  milling  or  facing  such  parts.  The 
difficulty  which  lies  in  the  way  of  taking  advantage  of  these 
economies  is  not  physical  but  rather  psychological,  owing  to 
the  fact  that  the  molder  does  not  know  much  about  the  use 
of  gages  or  accurate  work  until  the  necessity  for  it  is  ex- 
plained to  him.  When  he  once  thoroughly  grasps  the  idea, 
however,  that  he  is  to  be  supplied  with  accurate  patterns  and 
that  he  can  do  good  work  just  as  quickly  as  he  formerly  did 
inaccurate  work,  he  will  be  glad  to  cooperate,  particularly 
when  it  is  explained  to  him  that  it  will  no  longer  be  neces- 
sary to  file  cores  and  retouch  patterns  in  order  to  obtain  a 
good  job.  On  the  other  hand,  the  demand  for  good  pattern- 
makers who  really  understand  their  business  far  exceeds  the 
supply. 

It  is  usually  the  case  that  half  the  work  of  the  metal  pat- 
ternmaker in  the  average  shop  consists  of  changing  the  pat- 
terns after  a  run  of  castings  has  been  made  from  them,  in 
order  to  correct  slight  defects  that  the  molder  has  managed 
to  develop  in  the  majority  of  the  castings.  After  the  pattern- 
maker has  added  a  little  metal  at  this  spot,  removed  some 
at  other  places  and  bent  the  pattern  a  little  at  certain  points, 
he  and  his  foreman  feel  satisfied  that  it  is  correct.  It  is 
more  than  likely,  however,  that  the  next  run  of  castings  will 
show  errors,  and  if  such  is  the  case  the  patternmaker  will 
undoubtedly  get  the  blame.  Although  it  is  quite  possible 
that  he  is  not  responsible  for  the  error  in  the  castings,  he  is 
to  blame  for  not  knowing  enough  about  foundry  work  to  know 
how  these  errors  were  developed  in  castings  made  from  pat- 
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terns  that  he  knew  were  accurate.  It  is  quite  possible  by 
proper  cooperation  between  the  foundry  and  machine  shop, 
and  between  the  molder  and  the  patternnialter  to  secure  re- 
sults in  the  way  of  economy  that  should  not  be  overlooked 
by  the  management  of  any  progressive  plant.  It  is  not 
claimed  that  it  is  always  possible  to  make  a  pattern  the  first 
time  so  that  the  castings  will  leave  nothing  to  be  desired; 
but  any  necessary  changes  and  corrections  should  be  accur- 
ately and  intelligently  made  after  conducting  a  careful  study 
of  the  conditions  which  necessitate  such  modifications. 

The  writer  lias  intimate  knowledge  of  conditions  in  a  cer- 
tain firm  engaged  in  the  manufacture  of  relatively  small 
parts,  where  all  allowances  and  dimensions  are  figured  out 
by  the  engineering  department,  after  it  had  conducted  a  care- 
ful investigation.  For  instance,  with  fine  sand  for  light  work 
it  was  found  that  the  minimum  fillet  to  be  allowed  on  any  in- 
side corner  must  be  at  least  0.020  inch.  A  coarser  sand  would 
naturally  require  a  larger  fillet  and  vice  versa.  Sharp  cor- 
ners had  to  be  rounded  to  a  corresponding  degree.  The  ob- 
servance of  these  directions  was  found  to  aid  the  molders 
to  produce  good  clean  molds.  In  order  to  prevent  the  forma- 
tion of  fins,  it  was  necessary  for  the  cores  to  be  an  accurate 
fit  in  the  core  prints  in  the  mold.  A  print  on  the  pattern 
made  the  same  size  as  the  core  box  would  not  give  this  re- 
sult, as  the  rapping  of  the  pattern  and  the  shrinkage  of  the 
cores  would  be  responsible  for  a  serious  inaccuracy.  To  il- 
lustrate, it  was  found  that  a  core  print  1  inch  in  diameter  on 
the  pattern  enlarged  the  print  in  the  mold  approximately 
0.012  inch,  due  to  rapping;  and  that  when  the  cores  were 
baked,  they  shrunk  0.008  inch.  Thus  it  is  obvious  that  the 
metal  core  box  should  be  made  0.008  inch  larger  than  the  de- 
sired size  of  the  cored  hole,  and  that  the  prints  on  the  patterns 
should  be  0.012  inch  smaller.  "Where  the  print  joins  the  body 
of  the  pattern,  a  0.020  inch  fillet  should  be  provided.  Pat- 
terns were  made  according  to  these  specifications  and  the 
molders  were  very  much  pleased  after  they  had  used  them. 

As  this  method  was  used  on  all  of  the  regular  manufactur- 
ing work  done  by  this  company,  there  was  a  good  deal  of 
calculation  to  be  performed  to  determine  the  shrinkage 
in  different  cases.  To  simplify  this  work,  a  table  of 
shrinkages  was  figured  out.  This  table  is  the  means  of 
saving  a  great  deal  of  mathematical  work  in  determining 
shrinkage  to  0.0001  inch,  and  it  is  also  the  means  of  avoid- 
ing errors  in  calculation.  It  is  presented  herewith  in  the 
hope  that  it  may  be  of  value  to  other  readers  of  Machi.neuy. 
As  metal  patterns  become  more  generally  used,  it  is  possi- 
ble that  micrometers  and  vernier  scales  giving  readings  of 
over-size  dimensions  may  be  developed  which  are  made  for 
use  as  shrink  rules.  In  this  way,  dimensions  could  be  taken 
direct  from  the  work  or  drawing,  instead  of  requiring  to  be 
re-figured  to  provide  for  shrinkage. 

By  way  of  conclusion,  it  may  not  be  out  of  place  to  say 
a  few  words  in  regard  to  the  composition  of  metal  patterns 
and  core  boxes.  A  long  series  of  experiments  in  the  foundry 
of  the  company  previously  referred  to,  showed  that  the  cast- 
iron  patterns  and  core  boxes  which  have  rusted  on  the  sur- 
face and  been  subsequently  treated  with  beeswax,  were  cap- 
able of  producing  the  greatest  number  of  castings  with  the 
minimum  amount  of  trouble.  Brass  and  white  metal  patterns 
and  core  boxes  appeared  to  get  greasy  and  sticky,  and  a 
further  disadvantage  was  due  to  the  fact  that  they  were 
heavier  and  more  easily  bent.  Experience  has  also  shown 
that  they  are  not  so  easily  withdrawn  from  a  sand  mold.  The 
chief  advantage  of  brass  for  use  in  making  metal  patterns  is 
the  ease  with  which  an  error  can  be  corrected  or  changes 
made  by  adding  solder  patches.  White  metal  is  inexpensive 
and  patterns  may  be  quickly  made  from  it  for  handling 
"hurry  jobs;"  but  neither  of  these  metals  is  as  durable  as 
iron  or  steel.  They  lose  their  shape  and  accuracy  quite 
quickly,  due  to  the  abrasive  action  of  the  sand,  and  many 
cases  are  on  record  where  large  quantities  of  castings  have 
had  to  be  discarded  because  they  were  under  size,  the  cause 
being  finally  traced  to  the  wear  developed  in  brass  or  white 
metal  patterns.  If  properly  rusted  and  waxed,  however,  cast- 
iron  patterns  will  last  almost  forever.  They  should  be  re- 
waxed  occasionally,  this  being  done  by  simply  warming  them. 


rubbing  the  wax  over  the  surface  and  then  rubbing  the  sur- 
face off  before  the  patterns  get  cold,  in  order  to  remove  the 
excess  wax. 

•     *     * 

HOLDING  COPPER  ON  A  MAGNETIC  CHUCK 
We  all  know  that  copper  is  not  magnetic  and  could  not 
ordinarily  be  held  on  a  magnetic  chuck.  Yet  in  the  accom- 
panying illustration  is  shown  the  method  that  the  Plerce- 
Arrow  Motor  Car  Co.  of  Buffalo,  N.  Y.,  employs  In  holding 
copper  pans  on  the  magnetic  chuck  of  a  vertical  surface 
grinder.  The  grinding  operation  on  the  pans  consists  In 
facing   off   the   upturned    edges    to    the    finished    height.      The 


Grinding  Copper  Radiator  Ends  on  a  Blanchard   Grinder 

metal  of  the  pans  is  about  1/16  inch  thick,  and  the  flange  is 
turned  up  for  a  distance  of  approximately  i{.  inch.  There- 
fore, in  order  to  hold  these  pans  to  the  magnetic  chuck,  steel 
plates  are  placed  inside  the  pan,  through  which  the  magnetic 
chuck  acts,  pulling  the  blocks  and  consequently  the  pan 
down  to  the  chuck.  This  is  a  good  method  of  holding  these 
pieces  and  the  grinding  operation  is  performed  without  dif- 
ficulty. C.  L.  L. 

*      >;      * 

METHOD   OP  NUMBERING  DRA"WINGS 

The  accompanying  illustration  shows  a  method  for  rapidly 

placing  the  drawing  numbers  on  drawings.     A  small  slip  of 

tracing  cloth  is  provided  with  figures  and  letters  as  shown. 

When  the  drawing  number  and  symbols  for  a  drawing  are  to 


^^^^^^i 


Figures  and   Letters   on   Piece  of  Tracing  Cloth   used   as   a   Guide   in 
placing  Numbers  on  Drawings 

be  printed  on  it,  it  is  only  necessary  to  slip  this  piece  of 
tracing  cloth  underneath  the  tracing,  and  copy  off  the  re- 
quired letters  and  figures  free-hand.  In  the  case  shown,  only 
five  letters  were  used  in  addition  to  figures  to  designate  the 
drawing  numbers.  The  whole  alphabet,  of  course,  could  be 
treated  in  the  same  manner.  The  vertical  and  horizontal 
lines  drawn  help  to  locate  the  piece  of  tracing  cloth  in  the 
right  position  beneath  the  tracing  when  numbers  consisting 
of  several  figures  are  to  be  printed. 
*  *  * 
An  endowment  of  $2000  has  been  received  by  the  Ameri- 
can Society  of  Mechanical  Engineers  from  Henry  Hess,  one 
of  its  members,  the  income  from  which  is  to  be  used  for 
prizes  for  technical  papers  prepared  by  junior  and  student 
members. 
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DETAILS   OK   AN    (NUKNIOUH    KORM   (;UINI)INU   MKC;I1ANIHM    USBD  IN  CROWNINCi   THK  TOP  AND  HOTTOM   HOLLH  OF  A  SET 


TIM':  iiuunil'acture  dI'  imper  ri'(|iiircs  some  dT  I  lie  iiio.st  poii- 
(li'i-oiis  and  costly  ninchlncry  used  in  any  line  (if  nianu- 
la(tur(>.  A  coiitiiuions  papor-makinK  machine  of  tlu; 
Fourdrinicr  type  is  perhaps  80  to  90  feet  long,  beginning  at 
the  breast  box,  from  which  the  pulp  Is  deposited  on  the  end- 
less wire  screen  belt,  and  ending  with  the  finished  roll  of 
paper.  The  machine  Is  divided  into  two  parts  known  as  the 
wet  and  dry  ends,  respectively. 
The  wet  end  includes  the  stuff 
box,  sand  table,  strainer,  breast 
box,  deckel  straps,  dandy  roll, 
couch  rolls,  endless  felt  bolts, 
first-press  rolls  and  second- 
press  rolls.  The  dry  end,  as 
the  name  implies,  dries  the 
■wet  paper  web  by  passing  it 
over  massive  drying  cylinders, 
thence  to  the  nip  rolls  and 
over  more  drying  cylinders, 
and  finally  to  the  calender 
rolls  which  give  it  uniform 
thickness,  hardness  and  sur- 
face finish. 

The  great  size  and  weight  of 
the  calender  rolls,  of  which 
there  may  be  two  or  three 
stacks,  are  astonishing  to  one 
unfamiliar  with  paper  making. 
The  illustration  Fig.  1  shows 
a  stack  composed  of  twelve 
rolls,  the  total  weight  of  which 
is  over  40,000  pounds.  This 
stack  is  a  baby,  however,  com- 
pared to  some  that  have  been 
made.  Rolls  200  inches  long 
and  30  inches  in  diameter  have 
been  made  for  some  of  the 
largest  paper-making  machines. 
Now,  when  it  is  taken  into  account  that  these  rolls  must  be  as 
liard  as  the  traditional  "hub  of  Hades"  and  perfectly  round 
and  highly  polished,  the  pro'blem  of  production  seeims  suf- 
ficiently difficult,  but  when,  in  addition,  it  is  considered  that 
the  bottom  and  top  rolls  have  to  be  ground  large  in  the  mid- 
dle, tapering  to  the  ends,  in  order  to  compensate  for  deflection, 
the  problem  becomes  still  more  difficult.  But  like  many  other 
tasks  which  appear  very  difficult  to  the  layman,  it  is 
handled   with    precision    and    certainty    in    several    plants    in 


the    United    States    that    make;    a    specially    of    grinding  cal- 
ender rolls. 

The  LobdcU  roll  grinding  machine  of  the  cledrically-driven 
type,  made  by  the  Lobdcll  Car  Wheel  Co.,  Wilmington,  Del., 
is  shown  in  Fig.  2.  This  machine  is  built  in  three  sizes,  the 
smallest  having  capacity  for  rolls  up  to  18  inches  diameter, 
and  the  largest,  for  rolls  up  to  30  inches  diameter.  The 
length  of  calender  rolls  varies, 
a  not  uncommon  Ic^ngth  being 
about  100  inches.  Some  of  the 
rolls  arc  hollow  for  steam 
coils,  but  as  many  are  solid 
castings  it  is  evident  that  the 
machine  must  be  of  massive 
(■onstruction  to  support  the 
groat  weight  of  the  roll.  The 
largest  size  machine  has  a  bed 
23  feet .  6  inches  long  and 
weig'hs  30,000  pounds. 

The  rolls  are  supported  on 
their  journals  by  V-blocks 
which  are  adjustable  on  the 
bed  for  various  lengths.  The 
V-blocks  have  been  found  best 
for  this  work,  inasmuch  as  the 
journal  automatically  centers 
itself  and  requires  no  lateral 
adjustment.  Two  grinding 
wheels  are  provided,  one  on 
each  side  of  the  roll.  The 
wheels  are  each  driven  by  two 
belts.  The  spindle  bearings  are 
a  plain  taper  and  are  supported 
in  phosphor-bronze  bearings,  a 
construction  peculiar  to  the 
Lobdell  roll  grinding  machine 
and  the  result  of  many  years' 
experience  with  this  peculiar 
type  of  grinding.  Calender  rolls  must  be  ground  with  great 
accuracy  and  to  the  utmost  smoothness,  and  the  metal  is  dense 
chilled  cast  iron.  The  grinding-  wheels  are  mounted  on  a 
carriage,  and  in  the  case  of  the  motor-driven  machine  the 
carriage  also  carries  the  motors  overhead.  In  the  case  of  the 
belt-driven  machines,  two  overhead  drums  are  provided  of  a 
length  equal  to  the  longest  traverse  required. 

The  grinding  wheels  are  mounted  on  opposite  sides  of  the 
roll  and  the  thrusts  of  the  wheels  against  the  roll  are  bal- 


Fig.    2.     Loldell   electrically   driven   Roll   Grinding  Machine 
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Diagram  showing  Crowning  of  Top  and  Bottom  Rolls    to    compensate    for   Deflection 


aiiced.  The  wheels  are  comparatively  narrow,  the  usual 
width  being  about  ly^  inch,  and  the  feed  of  the  carriage  Is 
somewhat  less  than  the  wheel  width,  of  course,  as  is  usual 
in  all  cylindrical  grinding  operations.  The  roll  is  flooded 
during  grinding. 

As  will  be  noted  in  Fig.  1,  a  stack  of  calender  rolls  is  erected 
so  that  the  entire  weight  is  carried  on  the  bottom  roll. 
Besides  this,  additional  load  is  imposed  by  weights  acting 
through  a  system  of  multiplying  levers.  The  effect  of  the 
superimposed  load,   which   may  amount   to   50,000   pounds,   is 


to  deflect  both  the  top  and  the  bottom  rolls  an  appreciable 
amount.  To  compensate  for  this  deflection,  both  the  top  and 
the  bottom  rolls  must  be  ground  with  a  "crown,"  that  is, 
larger  in  the  center  than  at  the  ends.  The  amount  of  crown 
varies  with  the  diameter  and  length  of  roll,  being  0.010  inch 
in  the  case  of  16-inch  rolLs,  116  inches  long. 

It  is  evident  that  an  ordinary  former  or  guide  for  produc- 
ing the  crown  is  open  to  several  objections.  The  crown  is 
so  small  that  it  would  be  difficult  to  make  a  long  guide  with 
the  required   amount  accurately  apportioned  to  each   foot  of 


Fig.    4.     Plan   and   Elevation   of  Lobdell   Roll   Grinding   Machine    showing   Construction    of    Carriage    and   Crowning   Device 
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Its  length.  (See  Fig.  3.)  The  crown  being  so  small,  the  wear 
of  the  guide  shoes  and  deflections  would  tend  to  (i(>stroy  Its 
accuracy.  Another  objection  Is  that  either  a  largo  number 
of  formers  or  guides  must  bo  provided  or  means  for  changing 
the  shape  of  the  guide  by  set-screws.  The  latter  are  objection- 
able because  of  the  practical  impossibility  of  making  the 
crown  uniform.  When  these  dlfflculties  are  understood,  the 
fine  points  of  the  Lobdell  crowning  device  will  be  better 
appreciated. 

The  construction  of  tlie  roll  crowning  device  Is  shown  in 
Figs.  4  and  5.  The  roll  .1  is  mounted  by  the  ends  in  V-blocks 
and  is  ground  by  the  opposite  wheels  B.  The  wheels  are 
given  a  slight  in-and-out  movement  which  makes  the  roll  of 
the  shape  Indicated  In  Fig.  3,  the  movement  being  controlled 
by  the  mechanism  about  to  be  described. 

The  rack  />'  is  bolted  to  the  front  of  the  bed,  and  engages 
with  a  pinion  Q.  This  pinion  carries  a  worm  which  drives 
the  worm-wheel  N.  On  the  worm-wheel  is  a  crankpin  whose 
throw  is  adjustable  by  means  of  a  screw  0.  The  crankpin  is 
connected  to  the  lever  K  by  connecting-rod  M.  The  lever  K 
is  mounted  on  a  transverse  shaft  L  extending  across  the  bed 
under  the  carriage  bridge.  At  each  end  are  two  short  hori- 
zontal levers  mounted  on  L  on  which  rest  vertical  pins  J, 
which,  in  turn,  support  a  bar  G. 


roll,  116  Inches  long.  The  adjustment  required  for  the  crank- 
pin is  0.339  inch  eccentricity,  that  Is,  it  is  set  to  swing  in  a 
circle  of  0.678  inch  diameter.  The  crown  produced  is  a  true 
arc  of  a  circle  in  the  direction  of  Its  length,  this  fact  being 
indicated  by  the  small  diagram  within  the  outline  of  the  roll, 
Fig.  3. 

The  carriage  Is  traversed  by  a  square  feed-screw  which 
boars  throughout  its  entire  length  in  a  groove  In  the  bed. 
The  groove  is  planed  accurately  to  shape  in  order  to  form 
a  solid  support  throughout  the  length.  A  half-nut  of  phosphor- 
l)ronzc  is  engaged  with  the  screw.  The  screw  Is  reversed  at 
the  end  of  the  travel  by  a  feed-rod  T  having  adjustable  col- 
lars which  shift  the   reversing  gears   into   engagement. 

F.  E.  R. 

*     *     * 

BLUEPRINT  MARKING  FLUID 

A  very  useful  and  absolutely  permanent  marking  fluid 
for  writing  in  white  on  blueprints,  may  be  made  by  taking 
a  little  soda  ash  and  making  a  saturated  water  solution. 
This  may  be  done  as  follows:  Take  a  small  bottle  and 
nearly  fill  it  with  water;  then  add  the  soda  ash,  shaking  the 
bottle  from  time  to  time,  until  the  water  will  not  dissolve 
any  more  of  the  crystals.     Next  strain  the  solution  to  remove 


End  View   of   Lobdell   Roll   Grinding   Machine   showing 
Carriage    Construction 

The  function  of  this  train  of  mechanism  is  to  raise  and 
lower  the  grinding  wheel  heads  on  the  pivots  E  and  to  pro- 
vide means  for  making  the  angular  movement  the  same  for 
a  given  adjustment  for  any  diameter  of  roll  within  the 
capacity  of  the  machine.  The  point  of  contact  between  the 
bars  G  and  the  grinding  wheel  cross-slide  heads  is  at  H.  It 
is  evident  that  the  rise  and  fall  will  be  the  same  for  a  given 
adjustment  no  matter  at  what  point  H  contacts  with  G.  The 
wheel  slides  have  two  lateral  adjustments,  one  being  by 
means  of  the  screw  and  handle  which  moves  the  top  slide 
on  which  the  wheel  is  mounted  and  a  lower  slide,  the  base  of 
which  is  bolted  to  the  carriage  but  provided  with  tee-slots 
for  changing  the  position  laterally.  The  springs  S  are  pro- 
vided to  take  up  the  slack  in  the  mechanism  and  insure  the 
movement  of  the  wheels  in  the  crowning  operation  following 
exactly  the  curve  determined  by  the  design  of  the  mechanism. 

The  operator  is  provided  with  a  table  of  roll  lengths, 
diameters,  crowns  and  crankpin  adjustments,  from  which 
he  can  read  the  adjustment  necessary  for  screw  0  to  control 
the  position  of  the  crankpin  on  worm-wheel  N.  The  amount 
of  calender  or  crown  has  been  carefully  determined  for  all 
lengths  and  diameters  of  calender  rolls  within  commercial 
limits.     For  example,  0.010  inch  crown  is  given  to  a  16-inch 


Fig.    6.     End  View   of   Lobdell   Roll   Grinding  Machine   showing 
Driving  Gear  for  Roll  and  Carriage 

the  undissolved  crystals  and  any  dirt  which  may  be  present, 
and  then  pour  it  back  into  the  bottle  ready  for  use.  This 
may  he  kept  indefinitely. 

This  solution  may  be  applied  to  the  blueprint  with  either 
a  drawing  pen  or  ordinary  writing  pen.  It  works  equally 
well  in  either  case.  Where  the  liquid  is  applied  it  bleaches 
the  blue  color  of  the  print  and  leaves  it  a  clear  white.  It 
sometimes  happens  that  if  the  solution  has  been  made  too 
strong,  a  white  powder  forms  on  the  lines  when  they  are 
dry,  but  this  may  be  brushed  off.  In  such  cases,  if  a  little 
water  is  added  to  the  bleaching  solution  there  will  not  be 
any  diflieulty  of  this  kind  the  next  time  it  is  used. 

If  soda  ash  is  not  available,  an  eflScient  substitute  can  be 
prepared  by  using  common  baking  soda.  In  this  case,  how- 
ever, the  lines  are  not  quite  so  clear  and  sharp  as  those 
produced  with  the  solution  of  soda  ash.  If  it  is  desired  to 
make  colored  lines,  a  preparation  for  this  purpose  may  be 
made  by  adding  ink  to  a  solution  prepared  according  to  the 
preceding  instructions.  When  this  is  done,  the  solution 
bleaches  the  blueprints  so  that  the  colored  ink  shows  up 
well.  A.  C.  N. 

*     *     * 

Remember  that  to  pull  a  man  down  you  must  get  below  him. 
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STANDARD  TYPE  OF  TOOLS  USED  ON  THE   CLEVELAND  AUTOMATIC   SCREW  MACHINE 

BY    DOUOLAS   T.    HAMILTON* 


IN  the  following  various  types  of  (•oiiiiterbore,  boring  tool 
and  reamer  holders,  together  with  box-tools  for  straight 
and  taper  turning,  will  be  described. 

Standard  Adjustable  Counterbore,  Boring: 
and  Recessing  Tool-holders 

A  counterbore  holder  of  the  adjustable  type  is  shown  at  A 
in  Fig.  8.  The  front  holder  or  plate  a  is  bolted  firmly  to  the 
shank  6,  and  is  adjusted  by  means  of  four  set-screws  c,  only 
two  of  which  are  shown.  This  holder  is  made  adjustable  in 
order  to  set  the  cutting  tool  pc-rfectly  concentric  with  the 
hole  in  the  work. 

A  somewhat  similar  type  of  holder  is  shown  at  B,  but  in 
this  case  it  is  used  for  retaining  a  boring  tool.  The  front 
part  of  this  tool  is  adjustable  only  by  means  of  two  set- 
screws  d,  which  work  through  the  shank  of  the  clamping 
bolt  e,  and  in  this  way  secure  the  desired  adjustment  to  set 
the  boring  tool  concentric  or  to  the  correct  diameter.  C  shows 
a  standard  type  of  recessing  tool  for  use  in  enlarging  a  hole 
back  from  the  end.  It  comprises  a  shank  /,  to  which  is  ful- 
crumed  a  holder  j;  on  a  stud  h.  This  tool  is  operated  by 
means  of  a  cam  i  held  in  an  arm  ;'  that  is  clamped  to  the 
cross-slide  of  the  machine.  Cam  i  comes  in  contact  with  the 
pin  k  on  the  holder  and  operates  it  after  the  tool  has  ad- 
vanced into  the  hole  in  the  work.     A  stud  in  the  sliding  part 


Fig.   8.     Standard  Adjustable  Counterbore   Boring  and  Recessing 

Tool-hoUters 

of  this  holder  is  spring-controUc  d  and  contacts  with  the  screw 
k  which  acts  as  a  stop  for  setting  the  cutting  tool  in  a  con- 
centric position  to  enter  the  hole  in  the  work. 

Hifrh-speed  Drill,  Boring:  and  Reaming  Tool-holders 
A  high-speed  drill-holder  that  can  be  used  on  the  larger 
sizes  of  machines  for  increasing  the  speed  of  small  drills  in 
the  turret  is  shown  in  Fig.  9.  The  revolving  spindle  a  is 
mounted  in  two  bronze  bearings  with  the  driving  gear  b 
shown  at  li.  The  thrust  is  taken  on  the  ball  bearing  c  shown 
at  C.     The  drill  chuck  d  is  of  the  spring  collet  type.     The 

•  Associate  Editor  of  Macbinert. 


shank  e  is  ground  to  lit  the  tool  hole  in  the  turret  and  the 
rear  end  of  this  shank  is  a  reservoir  for  oil  which  lubricates 
all  the  bearings  in  the  holder.  Sufficient  oil  should  be  put  In 
at  the  point  /  to  completely  fill  the  reservoir.  For  holding 
small  reamers  the  spindle  a  is  especially  constructed  to  re- 
ceive a  floating  type  of  reamer-bolder  instead  of  the  drlll- 


Fig,    9.     High-speed    Driil-hoiaer 

holder  shown.  This  holder  is  driven  by  a  shaft  running 
through  the  turret  shaft  and  a  small  pulley  belted  to  the  over- 
head works. 

The  holder  just  described  is  also  made  up  to  use  with  a 
boring  tool  and  it  is  shown  fitted  up  in  this  manner  in  Fig. 

10.  In  this  case  the  front  end  of  the  holder  comprises  a 
chuck  a  which  is  dovetailed  to  the  front  part  of  the  holder 
and  is  held  in  position  by  two  studs  on  which  nuts,  as  il- 
lustrated, are  fastened.  The  boring  tool  is  held  in  this  holder 
by  means  of  a  hollow  hexagon  set-screw.  This  tool  enables 
boring  to  be  accomplished  at  a  high  rate  of  speed  and  also 
gives  sufficient  adjustment  so  that  the  boring  tool  can  be  set 
to  bore  accurately  to  size.  It  is  especially  adapted  for  driv- 
ing small  boring  tools  at  a  high  rate  of  speed  when  all  the 
other  tools  in  the  turret  are  larger  and  require  a  slow  spindle 
speed  for  the  work. 

Roller  Steadyrest.  Shaving:  and  Roug-hingr  Box-tools 
A  simple  steadyrest  of  the  roller  support  type  is  shown  at 
A  in  Fig.  11.  The  roller  supports  a  are  held  in  slides  b  which 
are  adjusted  by  means  of  screws  c.  The  slides  are  then 
clamped  in  the  desired  position  by  means  of  the  clamp  bolts 
d.     A  simple  type  of  shaving  box-tool  is  shown  at  B  in  Fig. 

11.  This  tool  is  provided  with  V-supports  as  illustrated, 
which  are  adjusted  by  the  collar-head  screw  e  and  are  clamped 
in  position  by  means  of  the  clamp  bolts  /.  The  turning  tool 
g  is  adjusted  by  a  collar-head  screw  h  and  is  held  in  position 
by  a  set-screw  i.  This  tool  is  of  very  simple  construction 
and  is  used  where  only  one  diameter  is  to  be  turned  at  a 
time. 

C  in  Fig.  11  shows  the  standard  roughing  box-tool.  This 
tool  is  provided  with  roller  supports  which  are  held  and 
operated  in  a  similar  manner  to  that  shown  at  A  in  F'ig.  11, 
and  the  turning  tool  j  is  held  in  a  square  hole  provided  in 
the  stud  k;  this  stud  clamps  the  turning  tool  against  the 
face  of  the  box-tool  holder.  Adjustment  for  height  is  secured 
by  means  of  the  set-screw  I.  Two  set-screws,  one  shown  at  m, 
act  as  an  adjustment  for  stud  k. 

The  type  of  box-tool  shown  at  A  in  Fig.  12  accommodates 
three  turning  tools,  and  can  also  carry  a  centering  tool  or 
drill,  which  is  held  in  the  shank  of  the  holder.  The  flat  arm 
or  member  a  of  this  box-tool  has  two  splines  cut  in  its  face 
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Fig.   10.     High-speed  Adjustable  Boring  Tool 

the  full  hMigtli,  in  one  of  which  the  three  holders  b  for  the 
cutting  tools  are  held,  and  in  the  other  two  the  brackets  c 
for  roller  supports.  The  roller  supports  are  held  in  the  same 
manner  as  previously  described.  This  box-tool  can  be  used 
for  turning  three  different  diameters  at  one  setting  and  is 
used  for  roughing  or  finishing  purposes.  The  roller  sup- 
ports may  be  adjusted  to  lead  or  follow  the  cutting  tools  by 
simply  moving  them  along  the  slot  in  the  holder.  The 
brackets  carrying  the  supports  can  be  placed  in  any  desired 
position  and  the  holders  for  the  cutting  tools  can  also  bo 
adjusted  to  suit  the  various  diameters  and  lengths  of 
shoulders  on  the  work. 

An  adjustable  type  of  roughing  hollow  mill  is  shown  at  B 
in  Fig.   12.     This  is  supplied  with   four  cutters  d   which  are 


Fig.    11.     Roller    Steadyrest,    Shaving    and    Roughing    Box-tools 

adjusted  as  shown.  The  flat  arm  e  of  the  box-tool  has  a  spline 
cut  the  full  length,  and  also  a  slot  through  which  the  studs 
enter.  The  studs  are  made  integral  with  the  cutter-heads  and 
are  clamped  by  nuts  as  shown.  The  four  cutters  in  the  head 
are  adjusted  by  removing  the  head  from  the  arm  and  placing 
it  on  a  stand  fitted  with  a  plug  gage  of  the  same  diameter  as 
the  work  to  be  turned.  This  stand  holds  the  cutter-head  in 
the  correct  relation  to  the  plug  gage  so  that  the  tools  can  be 
brought  into  contact  with  the  plug  gage  and  then  clamped. 
This  tool  is  also  supplied  with  a  hole  in  the  shank  for  holding 
a  centering  tool  or  drill.  The  heads  for  the  cutters  are  ad- 
justable along  the  body  of  the  holder. 

Another  type  of  box-tool  is  shown  at  C  in  Fig.  12.    This  is 
of  open-type  construction   and   is   supplied   with   one  turning 


tool  clamped  to  its  face  as  Illustrated,  the  work  being  sup- 
ported at  this  point  by  roller  supports.  The  second  tool, 
which  is  set  at  an  angle  and  held  down  by  a  heel  clair.p,  can 
1)0  used  for  turning  a  second  diameter  on  the  work;  the  work 
is  supported  with  V-supports  held  in  the  projection  of  the 
holder  as  illustratod.  This  tool-holder  is  of  simple  con- 
struction and  embodies  the  general  principhs  incorporated 
ill  the  other  holders  previously  described. 
Taper  Turning'  Box-toolH 
The  taper  turning  box-tool  shown  in  Kig.  13  is  held  by  a 
shank  in  the  turret  of  the  machine  and  is  supplied  with  a 
bushing    on    the    front    (^d    which    guides    the    work.      The 


Fig.    12. 


Multiple    Turning   Tool,    Adjustable    Hollow   Mill    and 
Standard   Three-tool   Box-mill 


circular  slide  A  carries  the  turning  tool  B  and  is  fitted  with 
a  pin  C  which  comes  in  contact  with  the  adjustable  guide  D 
held  on  the  cross-slide.  When  the  turning  operation  is  com- 
pleted, the  cross-slide  recedes,  allowing  a  spring  located  inside 
the  holder  to  move  the  slide  A  back  to  its  original  position. 
The  guide  D  held  on  the  holder  E  which  is  attached  to  the 
cross-slide  can  be  made  of  any  shape  so  that  any  irregular 
form  as  well  as  tapered  work  can  be  secured.  This  guide 
is  fulcrumed  on  a  pin  in  the  bracket  and  is  supported  and 
adjusted  by  two  set-screws  as  illustrated. 


Fig.    13.     Turning   Tool   for    Taper   or   Irregular   Shapes 


Aufriist,   1914 


MACHINERY 


1061 


Fig.    14.     Illustration    showing    Application    of    Taper    Turning 
Tool  presented  in   Fig.    13 

Fig.  14  shows  how  this  taper  turning  box-tool  is  operated. 
Here  it  can  be  seen  that  the  guide  is  fastened  to  the  cross- 
slide  of  the  machine.  The  taper  turning  tool  in  this  case, 
however,  is  held  in  the  spindle  of  the  plain  type  of  machine, 
not  the  turret  type. 

The  peripheral  speeds  in  feet  per  minute  recommended  for 
box-tools  and  external  cutting  tools,  in  general,  when  provided 
with  high-speed  cutters,  are  as  follows: 

Brass    180 — 250 

Cold-rolled  Steel  120—150 

Tool    Steel    50—  60 


Fig.  15.  Overhanging  Turning  Attachment  with  Extra  Cutter-head 
Overhang-iny  'Turning-  Attachment 
The  turning  attachment  shown  in  Fig. 
15  is  attached  to  the  face  of  the  turret 
by  a  clamp  which  surrounds  the  shanks 
of  the  turret  tools.  This  attachment  is 
put  in  position  before  any  of  the  other 
tools  in  the  turret  so  that  the  shanks  of 
the  other  tools  can  pass  through  the  holes 
in  the  five  arms  of  the  holder.  The  vari- 
ous arms,  which  are  split,  are  then 
clamped  by  the  set-screws  shown.  This 
type  of  tool  can  be  used  for  performing 
a  multiplicity  of  operations.  In  this 
particular  case  it  is  set  up  with  roughing 
and  finishing  tools.  The  roughing  tool 
A  and  the  finishing  tool  B  are  mounted 
in  the  stem  C.  Also  an  extra  cutter- 
head  D  is  supplied  with  cutters  E  and  F 
for  rough-  and  finish-counterboring.     The 


cutter-head  can  be  adjusted  longitudinally  so  that  any  desired 
relation  can  be  obtained  between  the  cutter  A  and  the  cutters 
in  the  cutter-head  J).  Attachments  of  this  type  an;  particu- 
larly adapted  for  over-turning  in  connection  with  flat  forming 
tools,  and  for  this  work  it  is  sometimes  necessary  to  have  the 
shank  much  longer  than  is  shown  in  the  illustration.  This 
part  is  therefore  made  according  to  the  requirements. 
Die-  and  Tap-holders 

The  types  of  die-  and  tap-holders  used  in  the  Cleveland 
automatics  do  not  differ  from  those  on  any  other  type  of 
automatic  screw  machine;  two  representative  types  are 
shown  in  Fig.  17.  That  at  A  is  a  releasing  button  die-holder, 
while  that  shown  at  B  is  a  releasing  tap-  or  die-holder.  The 
tap-holder,  of  course,  is  provided  with  bushings  for  holding 
laps  having  shanks  of  different  diameters.  As  a  rule,  auto- 
matic opening  dies  are  used  on  Cleveland  automatics,  but 
spring  or  button  dies  of  the  type  shown  at  C  and  D  can  be 
used  to  good  advantage,  especially  on  brass  work. 
Adjustable  Knurllni^  Tool-holders 

At  C  in  Fig.  2  is  shown  a  knurling  tool-holder  that  can  be 
\ised  on  the  cross-slide  for  knurling  thumb-screws  or  for 
straight  knurling.  It  cannot,  however,  be  used  for  longi- 
tudinal knurling.  This  knurling  tool-holder  consists  simply 
of  a  base  carrying  an  arm  fulcrumed  on  a  pin.  Adjustment 
for  height  is  secured  by  the  set-screw  e  and  the  knurl  is  held 


Fig.    16.     Adjustable   Knurling  Tool  used  in  the   Turret   for 
Spiral   or   Diamond   Knurling 

on   a  stud  by  a   nut,   the   stud   passing  through   the   arm   as 
illustrated. 

A  knurling  tool-holder  which  can  be  used  for  diamond  or 
straight  knurling  is  shown  in  Fig.  16.  This  holder  is  carried 
in  the  turret  and  is  provided  with  two  adjustable  knurling 
holders  that  are  lield  in  a  groove  in  the  face  of  the  shank 
by  a  stud  and  nut  as  shown.  Adjustment  is  secured  by  means 
of  the  headless  screws  A.  The  knurls  are  held  on  plain  studs 
which  are  driven  into  the  adjusting  members  and  held  from 
turning  by  the  small  set-screws  shown.  This  type  of  holder 
is  used  exclusively  for  knurling  longitudinally, 
i     *     * 

It  may  be  a  surprise  to  many  to  know  that  there  are  in  the 
United  States  not  less  than  37,000  electric  vehicles  in  use. 
Of  those  nearly  3000  are  registered  in  Chicago,  2000  in  New 
York,  and  1800  in  Cleveland. 


Fig.    17.     Releasing   Tap-    and    Die-holders 
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INDEXING   MOVEMENTS   FOR   SMALL 
ANGLES  ON  MILLING  MACHINE 

IIY     1'     ,1      UYAN* 

Ordinarily,  it  is  assmnod  tliat  tlio  only  motliod  for  exactly 
IndoxiiiK  small  angles  is  by  moving  Uw  indexing  pin  one  hole 
in  the  27-holc  circle,  which  gives  an  indexing  movement  of 
20  nunut(>s,  or  one  hole  in  the  18-hole  circle,  which  gives  an 
indexing  movcraont  of  30  minutes.  However,  the  writer  has 
used  a  very  simple  method  for  a  number  of  years  which 
makes  it  possible  to  index  angles  accurately  to  1  minute. 
This  consists  of  using  the  rear  pin  which  is  a  part  of  every 
dividing  head,  and  w^hich  is  used  for  holding  the  index  plate 
in  a  fixed  position  while  indexing  in  the  usual  way.  This  pin 
may  also  be  used  to  index  in  an  opposite  direction  to  that  of 
the  regular  indexing-arm  pin,  in  a  different  circle,  or  to  index 
In  the  same  direction,  thus  adding  to  or  subtracting  from  tlie 
movement  made  by  the  indexing-arm  pin. 

The  method  is  very  simple.  For  instance.  If  we  use  the 
plate  with  the  20-hole  circle  on  the  outside,  the  back  pin  will 
be  in  the  20-hole  circle  and  the  regular  indexing  pin  may  be 
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Circular  Rack  on  which  Method  No.   3  ia  used  for  spacing  the  Teeth 

placed  in  the  18-hole  circle;  by  simply  withdrawing  the  rear 
pin  from  the  20-hole  circle  and  turning  the  plate  backward 
or  counter-clockwise  one  hole,  and  again  Inserting  the  pin, 
and  then  withdrawing  the  regular  indexing  pin  from  the  18- 
hole  circle  and  moving  it  one  hole  in  the  18-hole  circle  clock- 
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^Clockwise  movement  in  this  case 

wise,  we  will  have  moved  the  work  through  an  arc  of  exactly 
three  minutes,  and  can,  therefore,  index  any  angle  within  a 
maximum  error  of  XYz  minute.  In  this  way,  any  part  of  an 
angle  greater  than  30  minutes  may  be  indexed  by  first  mov- 
ing one  hole  in  the  18-hole  circle  for  each  30  minutes  and 
then  indexing  the  remainder  within  1%  minute  by  moving 
one  hole  backward  in  the  20-hole  circle  and  one  hole  forward 
in  the  18-hole  circle  for  every  three  minutes. 

A  still  more  accurate  result  may  be  obtained  by  placing  the 
plate  having  the  27-hole  circle  on  the  outside  of  the  20-hole 
plate  and  pinning  the  two  together  through  any  two  holes 
which  happen  to  come  opposite  each  other.  This  is  equiva- 
lent to  having  a  plate  with  both  a  20-  and  a  27-hole  circle. 
With  this  arrangement  an  exact  movement  of  1  minute  may 
be  had  by  moving  the  pins  three  holes  in  the  20-hole  circle 
in  a  clockwise  direction  and  then  the  regular  index-arm  pin 
four  holes  in  the  27-hole  circle  in  a  counter-clockwise  direc- 
tion. This  gives  a  movement  to  the  dividing  head  of  1  min- 
ute in  a  clockwise  direction,  so  that  all  angles  may  be  thus 
Indexed  with  an  error  which  cannot  exceed  30  seconds. 

Table  I  shows  the  two  methods  outlined  above  for  angles 
less  than  30  or  20  minutes,  respectively.     It  is  not  necessary 
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to  show  figur(!s  for  any  greater  angle  tlian  30  minutes  by 
method  No.  1  or  20  minutes  by  method  No.  2,  as  any  angle 
greater  than  those  may  be  Indexed  directly  either  In  the  18- 
hole  or  27-hole  circles  by  well-known  methods.  (These 
methods  are  explained  in  MAciiiMsiiY's  Reference  Book  No. 
18,  "Shop  Arithmetic  for  the  Machinist,"  and  in  M.vciii.neky'.s 
Ha.nduook,  pages  935  to  937,  inclusive.) 

When  it  is  possible  to  use  the  No.  1  method,  it  should  be 
employed  because  of  its  simplicity,  provided  a  degree  of  ac- 
curacy within  1^  minute  is  sufficient.  For  all  ordinary  work, 
this  is  the  case.  If  a  greater  degree  of  accuracy  is  desired, 
the  No.  2  method  should  be  employed.  As  an  example  of  the 
No.  2  method,  assume  that  it  is  required  to  index  for  an 
angle  of  39  degrees  56  minutes.  First  index  by  the  usual 
methods,  as  referred  to  above,  39  degrees  and  40  minutes  by 
direct  indexing  in  the  27-hole  circle;  the  movement  in  this 
case  would  be  four  complete  turns,  and  then  11  holes  in  the 
27-hole  circle.  Next  index  for  IG  minutes  by  moving  the 
back  pin  8  holes  in  the  20-hole  circle  in  a  clockwise  direction, 
and  then  moving  the  indexing-arm  pin  10  holes  in  the  27-hole 
circle  in  a  counter-clockwise  direction.  This  will  give  a 
total  movement  of  the  work  of  39  degrees  56  minutes. 

Table  II  gives  the  movements  necessary  for  method  No.  3, 
which  enables  smaller  angles  to  be  indexed  than  are  obtained 
by  either  of  the  preceding  methods.  While  this  table  is 
arranged  for  indexing  angles,  it  can  also  be  used  to  obtain 
any  number  of  divisions  or  fractions  of  a  division  by  simply 
dividing  the  number  of  seconds  in  a  circle,  i.  e.,  1,296,000,  by 
the  required  number  of  divisions,  the  quotient  being  the 
required  angle  to  index  for  expressed  in  seconds.  The  maxi- 
mum error  of  the  result  obtained  in  this  way  never  exceeds 
7%  seconds. 

This  method  consists  of  using  two  index  plates  as  in  the 
case  of  method  No.  2,  but  an  additional  movement  is  ob- 
tained by  moving  the  outside  plate  in  its  relation  with  the 
inside  plate,  by  means  of  the  small  plug  in  the  16-hole  circle, 
which  is  employed  in  method  No.  2  to  lock  the  plates  to- 
gether. The  illustration  shows  a  piece  of  work  which  we 
recently  handled  by  this  method.  It  was  necessary  to  cut 
10-pitch  teeth  on  a  circular  rack  or  segment  which  was  to 
operate  in  a  slot  14.875  inches  outside  diameter.  On  this 
diameter  we  would  have  had  to  index  for  146.75  teeth  if  the 
teeth  had  been  accurately  cut.  Converting  this  result  to  an 
angular  movement,  it  is  found  that  it  would  be  necessary  to 
index  through  an  angle  of  1,296,000  -i-  146.75  =  8835.8  seconds 
=  2  degrees,  27  minutes,  15.8  seconds  for  each  tooth. 

The  larger  part  of  this  angle,  i.  e.,  2  degrees  20  minutes, 
was  first  indexed  directly  in  the  27-hole  circle,  by  moving 
through  seven  holes  In  a  clockwise  direction.  This  leaves  an 
angle  of  7  minutes  15.8  seconds  to  be  indexed.  The  neces- 
sary movement  can  be  obtained  from  Table  II  and  a  result 
secured  which  is  within  0.8  second  of  accurate.  The  neces- 
sary movement  for  this  angle  of  7  minutes  15  seconds  is 
first,  7  holes  counter-clockwise  in  the  20-hole  circle;  second, 
2  holes  counter-clockwise  in  the  27-hole  circle;  third,  7  holes 
clockwise  in  the  16-hole  circle.  Canceling  the  opposite  move- 
ments in  the  27-hole  circle  we  find  that  the  resulting  move- 
ment necessary  to  obtain  an  angle  of  2  degrees  27  minutes 
and  15  seconds  is  first,  7  holes  counter-clockwise  in  the  20- 
hole  circle;  second,  5  holes  clockwise  in  the  27-hole  circle; 
third,  7  holes  clockwise  in  the  16-hole  circle.  The  error 
should  never  exceed  714  seconds,  as  when  this  error  occurs 
it  is  only  necessary  to  index  for  15  seconds  and  wait  for  the 
error  to  accumulate  again.  This  method  may  appear  compli- 
cated, but  in  reality  it  is  quite  simple  when  it  has  once  been 
thoroughly  mastered. 


ANNEALING  STEEL  CASTINGS 

The  following  method  of  annealing  steel  castings  was 
adopted  by  the  American  Society  for  Testing  Materials,  and 
referred  to  the  members  for  letter  ballot  at  the  Atlantic  City 
meeting. 

1.  The  castings  should  preferably  be  sufficiently  cleaned  of 
adhering  sand  before  annealing  to  insure  thorough  and  uni- 
form heating. 


2.  The  castings  should  be  heated  slowly  and  uniformly  to 
temperatures  (in  degrees  C.)  varying  with  the  carbon  content 
of  the  steel,  and  approximately  as  follows: 

Up     to    0.16 oor 

0.16    to    0.34 87r 

0.35    to   0.54 ocn 

0S5  to  0.79 ::::::::::::::::;::::  Ho 

Nothing  in  these  recommendations  shall  operate  against 
the  temperatures  aimed  at  being  50  and,  in  special  cases,  100 
degrees  C.  higher  than  those  given  in  the  table,  when  neces- 
sary to  attain  the  desired  result. 

3.  The  castings  should  be  kept  at  the  maximum  tempera- 
ture a  sufficient  length  of  time  to  Insure  the  refining  of  the 
grain.  In  general,  the  heavier  the  sections  of  the  casting,  the 
longer  must  be  the  time  of  exposure  to  the  maximum 
temperature. 

4.  (a)  The  castings  should  be  cooled  slowly  and  uni- 
formly in  the  furnace,  when  it  is  desired  that  the  steel  shall 
possess  the  maximum  softness. 

(6)  The  castings  may  be  cooled  at  an  accelerated  rate, 
when  it  is  desired  that  the  steel  possess  rather  higher  tensile 
strength  and  elastic  limit  than  can  be  procured  by  very  slow 
cooling.  This  cooling  must  be  so  conducted  as  to  leave  the 
steel  reasonably  free  from  cooling  stresses. 

The  manner  of  carrying  out  this  accelerated  cooling  should 
be  such  as  will  attain  the  desired  result.  For  instance,  the 
castings  may  be  withdrawn  from  the  furnace  and  buried  in 
a  bed  of  material  that  is  a  poor  conductor  of  heat;  or  the 
annealing  furnace  may  be  so  thrown  open  that  it  will  cool 
more  rapidly  than  if  left  closed.  Should  the  castings  be  of 
such  uneven  section  that  they  cool  at  unequal  rates  at  various 
points  when  the  furnace  is  opened,  especially  if  the  carbon 
of  the  steel  is  high,  the  furnace  should  be  closed  after  the 
castings  have  become  black,  and  their  further  cooling  so  re- 
tarded that  the  stresses  set  up  by  the  unequal  rates  of  cooling 
are  relieved. 

■k        «        * 

A  SPOTTING   JIG 

In  the  drilling  department  of  the  Pierce-Arrow  Motor  Car 
Co.,  Buffalo,  N.  Y.,  a  spotting  or  centering  jig  for  drilling 
heavy  work  is  employed.  This  is  shown  in  the  illustration 
and  its  purpose  is  to  locate  the  drill  while  it  is  spotting  the 
work,  after  which  it  may  be  swung  aside  to  allow  the  chips 
to  emerge  freely.  In  the  illustration  the  work  has  been 
spotted  and  the  arm  swung  clear  to  permit  the  chips  to  leave 


Spotting  Jig 


of   the  Work 


the  drill  freely.  On  the  job  in  question  the  work  is  circular, 
and  is  held  in  the  universal  chuck  A.  After  locating  the 
work,  the  arm  of  the  jig  B  that  has  a  bushing  at  the  center 
is  swung  into  position  and  latch  C  is  thrown  around  the  post 
D  and  held  there  by  lock  E.  After  the  hole  has  been  spotted, 
the  lock  is  loosened,  the  latch  opened  and  arm  B  is  swung 
out  of  the  way,  thus  allowing  plenty  of  chip  room.      C.  L.  L. 
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A   CUTTING   AND   BENDING    DIE 

IIY    Ml'UlNO    (?RAUr 

The  part  shown  at  A  in  the  accoinpiuiylng  illustration  Is 
used  to  support  an  I'lcclrle  liRht  (Ixturc.  Those  parts  are 
sold  in  lots  of  from  10,000  to  100,000;  they  arc  made  or  7/32- 
Int'h  polished  brass  rod,  and  a  particularly  intcnstinK  puncli 
and  die  Is  employed  for  cutting  off  the  blanks  and  Ix'iiilinK 
them  to  the  required  shape. 

It  frequently  happens  that  dlffleult  problems  in  die  work 
find  their  way  to  jobbing  shops  which  arc  the  headquarters 
of  traveling  tool-  and  die-makers.  These  men  seldom  stay 
In  one  place  for  any  great  length  of  time;  they  keep  moving 
from  place  to  place,  and  I  have  known  those  who  have  worked 
in  upward  of  one  hundred  different  shops.  Likewise,  some 
of  the  traveling  mechanics  whom  I  have  met  have  been  across 
the  continent  and  back;  and  in  at  least  one  case  I  came 
across  a  man  who  had  worked  his  way  around  the  world  and 
was  familiar  with  more  languages  than  English  and 
profanity. 

At  that  time  I  was  somewhat  of  a  nomad  myself  and  the 
job  of  making  the  punch  and  die  for  producing  these  parts 
was  turned  over  to  me  after  several  men  had  failed  to  pro- 
duce a  satisfactory  tool.  The  only  requirement  was  that  the 
work  should  be  produced  in  not  more  than  three  operations. 
The  idea  was  to  cut  off  blanks  of  the  form  shown  at  C,  and 
then   bend   them 


CiJ 


TUDINAL  CROSS-SECTIONAL  VIEW  OF  THE  DIE. 


to  shape  in  two 
operations,  as 
shown  at  JS  and 
A.  DiflBeulty  was 
experienced  in 
bending  the 
ends  a  and  after 
some  experi- 
menting we 
came  to  the  con- 
clusion that  in 
performing  the 
second  operation 
the  ends  b 
would  have  to 
be  bent  in  to 
more  than  a 
right  angle.  To 
accomplish  this, 
a  very  expensive 
punch  and  die 
would  have  been 
necessary,  even 
if  the  desired 
result  could 
have  been  ob- 
tained under  any  circumstances. 

After  working  on  the  problem  for  eight  or  nine  days,  I 
decided  to  discard  this  method.  The  proprietor  of  the  shop 
had  put  the  job  up  to  me  and  given  me  a  free  hand  to  work 
my  own  way.  The  result  was  that  I  finally  managed  to  de- 
velop the  punch  and  die  which  form  the  subject  of  the 
present  article.  This  tool  finishes  the  work  complete  in  one 
operation  and  has  a  capacity  for  producing  10,000  pieces  a 
day. 

The  design  will  be  readily  understood  from  the  accompany- 
ing illustration  which  shows  longitudinal  and  transverse 
cross-sectional  views  through  the  punch  and  die.  The  bed 
is  made  of  cast  iron  and  has  four  upright  members  X  cast 
integral  with  it.  The  two  upright  pieces  at  the  right-hand 
end  of  the  die  have  slots  milled  in  them  at  an  angle  of  60 
degrees,  these  slots  being  employed  to  control  the  movement 
of  the  cut-off  slide  N.  The  two  parts  E  are  fitted  between 
the  uprights  X  and  are  machined  to  the  form  of  the  work 
which  it  is  required  to  produce.  These  members  E  are  car- 
ried by  two  hardened  and  ground  pivots  P  about  which  they 
swing  to  bend  the  work  around  the  punch.  The  two  screws 
V  are  adjusted  to  hold  the  dies  E,  so  that  they  cannot  swing 
open  too  far.    The  plunger  M  is  actuated  by  a  rubber  bumper 
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Combination  Cutting  and  Bending  Die  for  making  the  Piece  shown  at  A 


which  holds  the  dies  E  open  except  when  the  punch  comes 
down;  this  bumper  also  opens  the  dies  after  the  punch  has 
completed   its  working  stroke. 

The  cut-off  mechanism  consists  of  two  members  L  and  N 
which  are  made  of  tool  stool  and  have  a  hole  drilled  through 
them  a  little  larger  than  the  stock  which  is  to  be  cut  off. 
The  member  L  Is  held  stationary  while  the  slide  N  is  free 
to  move  up  and  down,  its  movement  being  controlled  by  the 
60-degree  slots  in  the  pieces  X,  which  were  referred  to  In  a 
previous  paragraph.  When  the  ram  of  the  press  descends, 
a  screw  in  the  punch-holder  is  adjusted  so  that  it  pushes  the 
slide  N  through  a  sufhciont  distance  to  cut  off  the  blank.  After 
the  shearing  operation  has  been  completed,  the  spring  under 
the  slide  N  returns  it  to  the  starting  point,  where  the  holes 
In  the  members  N  and  L  are  in  line  ready  to  have  the  stock 
for  the  next  piece  fed  through. 

The  two  pieces  F  are  made  of  tool  steel.  They  are  mounted 
on  top  of  the  uprights  X,  above  the  dies  E.  These  pieces  have 
a  groove  on  their  upper  face  of  the  required  size  to  receive 
the  stock  that  is  to  be  bent  in  the  die.  It  will  be  seen  from 
the  illustration  that  the  ends  of  the  pieces  F  are  machined 
in  such  a  way  that  the  work  will  be  bent  smoothly  over  them 
when  the  punch  D  comes  down.  The  same  ends  are  cut  away 
on  the  sides  a  short  distance  back  to  allow  the  blocks  H  to 
straddle  the  pieces  F.  As  the  ram  descends,  the  punch  carries 
the  work  down  between  the  dies  E,  and  continued  movement 

of  the  ram 
causes  the 
blocks  H  to 
come  in  contact 
with  the  dies  E. 
This  causes  the 
dies  E  to  be 
forced  inward 
with  the  result 
that  the  ends  a 
of  the  work  are 
bent  to  the  re- 
quired  form 
around  the  core 
on  the  punch 
D.  The  punch 
works  in  a  steel 
bushing  W  and 
is  backed  up  by 
a  heavy  com- 
pression spring. 
The  downward 
travel  of  the 
punch  is  limited 
by  having  its 
ends  come  in 
contact  with  the 
blocks  G  which  are  clearly  shown  in  the  transverse  sectional 
view.  The  press  continues  its  travel  for  another  1/16  inch, 
and  it  is  this  1/16  inch  of  over  travel  which  causes  the 
blocks  H  to  engage  the  dies  E  and  set  the  ends  of  the  work  a 
to  the  required  form. 

On  the  up-stroke  of  the  press  the  stripper  J  is  released  and 
pushes  the  work  off  the  punch.  This  stripper  is  made  in  the 
form  of  a  fork,  its  design  being  clearly  shown  in  the  trans- 
verse sectional  view.  It  is  placed  at  the  back  of  the  die  be- 
cause it  would  be  in  the  operator's  way  if  it  were  located  at 
the  front.  The  stripper  J  straddles  the  punch,  and  the  pleco 
Y  is  threaded  at  the  small  end  to  screw  into  the  boss  con- 
necting the  two  prongs.  A  hole  is  drilled  in  the  opposite  end 
of  the  stripper  and  a  hardened  piece  of  drill  rod  K  is  driven 
into  it.  This  piece  of  drill  rod  comes  in  contact  with  the 
forked  cam  0.  When  the  punch-holder  comes  down,  the  cam 
O  engages  the  pin  K  and  pulls  the  stripper  out  of  the  way, 
causing  the  spring  behind  it  to  be  compressed.  This  spring 
is  released  on  the  up-stroke  of  the  press,  thereby  moving  the 
stripper  forward  and  knocking  the  piece  of  work  off  the 
punch.  This  tool  has  given  most  satisfactory  results.  It  re- 
quires very  little  care  to  maintain  it  in  operating  condition 
and,  as  previously  stated,  has  a  capacity  for  producing  10,000 
pieces  per  day. 


LETTERS   ON   PRACTICAL   SUBJECTS 

We  pay  only  for  articles  published  exclusively  In  Machinery 


UNIFICATION  OF  WEIGHTS  AND  MEASURES 
—FOR  AND  AGAINST 

We  notice  with  a  great  deal  of  pleasure  in  tlie  July  number 
of  Machi.neky  your  editorial,  "Unification  of  Weights  and 
Measures,"  and  wish  to  thank  you  for  the  very  sensible  stand 
you  are  taking  in  the  matter,  and  without,  as  you  say,  going 
Into  the  meri*'<  of  the  controversy  "Metric  vs.  English 
System." 

We  here  have  adopted  the  metric  system  and  apply  it  to 
such  things  and  operations  as  we  can  conveniently,  though  It 
is  still  necessary  to  purchase  many  materials  and  to  do  many 
things  with  the  Knglish  system,  but  we  shall  welcome  the  day 
that  will  surely  come  when  the  metric  system  is  universal. 

It  is  only  too  true,  as  you  say,  that  the  longer  the  change 
Is  put  off  the  more  difRcult  it  will  be,  and  so  we  hope  the 
changing  will  not  be  put  off  much  longer. 

The  DkLavai.  Ski'aratok  Co., 

Poughkeepsie,  N.  Y.  T.  H.  Miller,  Supt. 


To  put  it  mildly,  I  was  surprised  to  see  the  editorial  favor- 
ing the  metric  system  in  the  July  number.  You  should  have 
known  better  than  to  express  an  opinion  favorable  to  the 
system,  and  assuming  that  your  words  were  intended  to  mean 
what  they  appear  to  mean,  you  should  have  known  better 
than  to  repeat  the  stale  untruth  "It  is  already  used  by  three- 
fourths  of  the  civilized  world."  Have  you  forgotten  the  of- 
ficial "confession"  of  the  Frencli  minister  of  Commerce, 
Industry  and  Labor,  published  in  the  transactions  of  the 
American  Society  of  Mechanical  Engineers,  Vol.  XXVIII,  page 
877?  Let  me  remind  you  that  this  offlcial  is  charged  with 
the  enforcement  of  the  law  for  the  suppression  of  old  units 
of  measurements  in  France,  and  that  in  this  confession  he 
acknowledges  himself  powerless  to  do  it,  and  plaintively  ap- 
peals to  local  chambers  of  commerce  to  use  their  influence 
to  persuade  where  the  law  is  unable  to  compel.  This  official 
confession  confirms  all  that  has  been  said  regarding  the  con- 
tinued use  of  old  units  in  France  after  more  than  a  century 
of  effort  to  suppress  them.  Explain  if  you  can  in  any  way 
creditable  to  the  system  this  continued  preference  for  old 
units  by  the  French  people. 

This  state  of  things  exists,  although  the  metric  system  was 
introduced  in  France  before  the  large  development  of  or- 
ganized industry  and  when  the  change  was,  comparatively 
speaking,  easy.  Among  the  few  organized  industries  in  ex- 
istence there  at  that  time  was  the  manufacture  of  silk 
fabrics,  and  this  is  precisely  the  industry  which  adheres 
most  tenaciously  to  its  old  units  and  which  illustrates  most 
forcibly  the  impossibility  of  changing  units  of  measurement 
in  organized  industry.  Another  and  wider  illustration  is  the 
lumber  industry,  for  throughout  metric  Europe  lumber  is 
sawn  to  the  inch  and  to  nothing  else;  and  similar  illustra- 
tions can  be  repeated  indefinitely. 

Wherever  the  adoption  of  the  system  has  been  attempted, 
the  result  has  been  a  partial  adoption — adoption  in  fields  of 
use  in  which  the  change  is  easy,  and  failure  to  adopt  in 
other  fields.  Now  the  entire  metric  case  is  based  on  the 
tacit  assumption  that  the  old  units  are  to  disappear,  but  this 
they  have  not  done  in  any  metric  country  on  earth.  If  the 
old  units  are  to  continue,  every  metric  argument  is  annulled 
and  inverted.  Instead  of  uniformity  the  result  is  confusion; 
instead  of  ratios  between  units  being  simpler  and  more  uni- 
form, they  become  more  complex  and  diverse;  instead  of  cal- 
culations being  simplified  they  become  more  complex  by 
reason  of  the  repeated  conversions  required  between  old  and 
new  units.  Witness  the  extended  conversion  tables  of  Englisli 
and  metric  units  with  which  reference  books  are  burdened 
and  which  are  made  necessary  by  the  use  of  two  systems  side 
by  side.  You  should  read  Mr.  Dale's  exposition  of  the  effect 
of  the  superposition  of  metric  commercial  units  on  the  old 
factory  units  of  the  textile  industry  of  all  metric  Europe. 
The   result   is   a  state   of   chaos   that   defies   description,   and 


it  is  precisely  to  this  state  that  the  "adoption"  of  the  metric 
system  in  our  mechanical  industries  would  lead.  So  far  as 
"academic  discussion"  is  concerned  It  is  the  metric  party  that 
is  made  up  of  academicians.  It  is  the  metric  party  that 
chases  rainbows  while  the  anti-metric  party  studies  facts. 
The  metric  party  presents  the  system  as  imagination  con- 
ceives it  to  be,  while  the  anti-metric  party  presents  the  case 
as  it  is. 

I  have,  however,  no  intention  of  presenting  an  extended 
argument  here.  My  forthcoming  book,  "Methods  of  Machine 
Shop  Work,"  contains  a  discussion  of  this  subject  as  releated 
to  the  machine  shop,  and  I  refer  you  and  your  readers  to  It 
in  lieu  of  a  repetition  of  the  same  facts  here.  Let  me  add, 
however,  that  no  candid  man  can  study  the  metric  system, 
not  as  it  is  conceived  to  be.  but  as  it  Is.  and  fail  to  decide 
against  it,  for  there  never  was  a  case  in  which  the  theory 
and  the  facts  are  so  opposed.  F.  A.  Halsey 

New  York  City         Editor  Emeritus,  American  Machinist 


COMBINATION   DRILL  AND   REAMER 

In  modern  machine  shop  practice,  one  of  the  most  fruitful 
methods  of  increasing  efficiency  consists  of  the  elimination  of 
unnecessary  handling  of  the  parts  to  be  machined.  If  it  is 
possible  to  combine  two  tools  so  that  their  work  is  done  in 
a  single  operation,  the  handling  and  time  required  to  set  up 
the  work  is  reduced  in  direct  proportion,  and  there  is  also 
a  reduction  in  the  machining  time.  It  was  to  secure  these 
advantages  that  the  combination  drill  and  reamer  shown 
in  the  accompanying  illustration  was  designed. 

This  tool  consists  primarily  of  an  ordinary  reamer  with  a 
standard    taper  shank   and    tang   to   fit   in   the   spindle   of  an 


Tool    for    drilling    and    reaming    a    Hoi 


upright  drill  press.  The  cutting  end  of  the  reamer  has  been 
lengthened  and  formed  into  a  regular  two-lipped  twist  drill, 
this  drill  first  entering  a  cored  hole  in  the  casting,  cutting 
away  the  metal  and  enlarging  the  hole  to  such  a  size  that 
the  reamer  may  easily  follow  it.  In  this  way  the  hole  is 
finished  to  the  standard  size  in  a  single  operation.  It  has 
been  found  in  practice  that  by  combining  the  two  operations 
in  this  way,  they  can  be  done  almost  as  quickly  as  either  of 
the  individual  operations  was  formerly  performed,  with  the 
result  that  a  great  saving  of  time  has  been  effected. 

A.  C.  Nella 


COLLEGE   OF   THE  MIDNIGHT  LAMP 

In  these  summer  months,  when  schools  and  colleges  are 
sending  out  their  thousands  of  graduates,  one's  thoughts 
turn  naturally  to  the  army  of  men  who  do  not  celebrate  com- 
mencement nor  join  the  friendly  reunions  and  revels  of  "class 
day" — men  who  perhaps  left  school  at  an  early  age  to  take 
their  places  in  the  workaday  world.  Yet  many  of  these  men 
must  be  classed  among  the  educated,  because  they  have  trained 
minds  as  well  as  skilled  hands,  and  are  students  in  one  of 
the  largest  and  best  of  colleges — the  one  that  grants  no 
degrees,  issues  no  diplomas,  and  has  no  alumni,  for  no  man 
worth  his  salt  who  has  once  enrolled  as  a  student  in  the 
College  of  the  Midnight  Lamp,  ever  graduates. 

In  many  other  points  this  college  differs  from  its  sister 
educational  institutions.  It  publishes  no  list  of  its  faculty, 
yet  on  its  teaching  staff  are  many  honored  names,  for  it  In- 
cludes every  man  who  publishes,  in  trade  papers  or  elsewhere. 
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information  of  value  and  Interest  to  any  of  its  .sluiientH. 
Tliis  colloRO  lias  no  students  entered  in  obedience  to 
paternal  mandate  and  supported  by  paternal  checks.  Its 
tuition  fees  are  small  and  are  paid  from  the  students'  daily 
earnings.  Its  pupils,  at  entrance,  are  often  of  mature  age, 
with  very  definite  ideas  of  what  they  wish  to  learn.  They 
are  men  accustomed  to  daily  labor,  who  have  found  that 
mere  labor  brings  small  returns  of  pleasure  or  profits,  while 
the  work  of  the  skilled  hand,  directed  by  the  trained  mind, 
yields  not  only  a  fatter  pay  envelope,  but  the  keen  and  last- 
ing satisfaction  of  mental  growth  and  accomplishment. 

Some  there  are,  as  in  all  schools,  who  start  bravely  but 
soon  fall  out  of  the  ranks,  but  there  remain  those  in  whom 
are  the  insatiable  thirst  for  knowledge  and  the  firm  and  stead- 
fast resolution  that  will  hold  them  unflinchingly  to  the 
arduous  program  of  nightly  study  after  daily  toil.  What 
are  they  studying?  Most  of  those  I  have  met  have  begun  with 
some  subject  directly  related  to  their  daily  work,  but  they 
do  not  stop  when  the  first  topic  is  mastered.  The  curriculum 
is  wide,  and  as  all  courses  are  elective  every  student  is  free 
to  follow  his  own  tastes  and  inclinations. 

One  man,  who  hesitatingly  took  up  geometry  and 
trigonometry  soon  after  completing  his  apprenticeship  in  the 
machine  shop,  followed  on  through  higher  mathematics,  then, 
wishing  to  know  more  of  the  materials  on  which  he  worked, 
studied  deeply  the  chemistry  of  steel,  meanwhile  "as  a 
diversion,"  he  says,  acquiring  a  reading  knowledge  of  three 
languages,  and  learning  shorthand  "to  save  time  in  keeping 
notebooks."  It  can  hardly  be  charged  that  his  devotion  to 
study  has  seriously  interfered  with  his  regular  work,  for  he 
has  risen  step  by 
step  to  the  head  of 
the  mechanical  de- 
partment of  the 
corporation  by 
which  he  has  been 
employed  for  thirty 
years,  and  has 
lately  received  a 
year's  leave  of  ab- 
sence, that  he  may 
give  to  a  similar 
concern  in  another 
country  the  benefit 
of  his  expert  knowl- 
edge.  This,  of 
course,    is    an    ex- 

...  Grinding   Fixture 

ceptional    instance. 

What  does  the  ordinary  student  gain?  To  what  end  does  tie 
employ  in  study  the  hours  which  others  spend  in  amusement 
or  in  sleep? 

While  these  questions  can  be  only  partially  answered  in 
terms  of  dollars  and  cents,  the  consciousness  of  increased 
knowledge  and  broader  outlook  being  a  large  part  of  the 
compensation,  still  the  effect  on  the  pay  envelope  is  of  prime 
importance  to  all  of  us  who  earn  our  living  by  our  trade. 
One  often  reads  tales  of  men  who  have  gained  large  increases 
of  wages  after  taking  a  course  in  a  correspondence  school, 
and  sometimes  hears  these  ridiculed  as  extravagant,  but  I 
have  yet  to  see  one  which  I  cannot  duplicate  from  my  own 
observation.  The  machinist  who  doubles  his  earning  power 
in  two  short  years  is  no  figment  of  an  ad.  writer's  vivid 
imagination.  I've  seen  it  done.  Does  what  he  learns  lead 
to  his  advancement?  Not  that  alone,  but  study  added  to  the 
unrelaxing  bulldog  strain  in  his  make-up  that  led  him  to 
begin  the  study  and  kept  him  at  it,  and  if  his  case  seems 
unusual,  it  is  only  because  most  of  us  lack  just  that  quality. 

We  often  hear  pessimistic  talk  of  the  decadence  of  our 
trade — that  it  is  poorly  paid,  offers  no  future  for  a  young 
man,  etc.,  but  it  seems  to  me  that  it  depends,  mainly,  on  the 
young  man  himself.  He  may  look  enviously  at  those  who 
are  able  to  secure  the  well-rounded,  symmetrical  training 
which  he  thinks  a  properly  equipped  technical  school  bestows; 
he  may  regret  his  inability  to  spare  even  the  moderate  fees 
for  a  correspondence  school  course,  but  if  he  has  it  in  him  he 


can  obtain  all  the  education  he  wants,  all  the  mental  training 
he  desires,  almost  without  money  cost,  from  the  In.stitution 
that  has  given  us  so  many  of  our  best  men — the  College  of 
the  Midnight  Lamp. 

New   London,   N.    11.  Oiy   II.   Gakdnkk 

POWER   PRESS   PUSH   GUARDS 

We  noticed  in  the  July  numltcr  of  Maciii.nkhy,  engineer- 
ing edition,  that  credit  was  not  given  where  credit  is  due. 
The  so-called  Hemphill  push  guard  device  for  safeguarding 
a  power  punching  press  was  (exhibited  by  the  Stiles  &  Parker 
Press  Co.  at  the  Centennial  Exposition  in  Philadelphia  in 
1876.  The  E.  W.  Bliss  Co.,  since  buying  the  Stiles  &  Parker 
press  business,  has  put  a  number  of  these  devices  on  presses. 
Mr.  Hemphill  simply  copied  the  Bliss  device  on  a  press  fitted 
up  for  the  Travelers'  Insurance  (Jo.  by  us  in  1908. 

We  enclose  a  photograph  showing  this  identical  press  from 
which  he  made  his  copy;  also  a  photograph  showing  a  cutting 
press  made  by  us  over  twenty  years  ago  for  a  Baltimore 
concern,  on  which  the  same  device  was  applied. 

Brooklyn,  N.  Y.  E.  W.  Bliss  Co. 


GRINDING  FIXTURE  FOR  HOLDING 
TWIN   CYLINDERS 

A  grinding  fixture  for  holding  gasoline  engine  cylinders 
that  are  cast  in  pairs  is  illustrated  herewith.  This  fixture 
was  designed  for  a  large  internal  grinder  having  a  table 
equipped  with  an  indexing  cross-slide.  As  the  movement  of 
this  cross-slide  was  sufficient  for  indexing  from  one  cylinder 

bore  to  the  other, 
it  was  possible  to 
design  a  compara- 
tively simple  fix- 
ture, but  owing  to 
the  size  of  the 
cylinders  the  fix- 
ture had  to  be  very 
strong  and  rigid  as 
well  as  easy  to 
operate.  The  cylin- 
der casting  is 
shown  in  outline 
in   the   side   view. 

The  cylinders 
are  first  bored  and 
all  other  necessary 
machine     work     is 


for  Twin   Cylinders 


done  before  grinding.  The  holes  in  the  base  are  also  drilled 
and  reamed  by  a  jig  located  from  the  two  bores.  The  fixture 
is  provided  with  two  dowel  pins  A  and  B,  one  of  which  Is 
round  and  the  other  oval.  These  pins  fit  into  the  reamed 
holes  and  accurately  locate  the  cylinder  in  relation  to  the 
bores.  Pin  B  is  made  oval  (see  also  enlarged  view)  to  avoid 
the  binding  which  might  occur  in  case  both  pins  were  round. 
In  other  words,  with  the  oval  pin  the  distance  between  the 
drilled  holes  can  vary  slightly,  whereas  if  both  pins  were 
round  and  fitted  the  holes  closely  there  might  be  trouble  from 
center-to-center  variations. 

The  jack-screw  D  which  supports  the  outer  ends  of  the 
cylinders  is  adjustable.  The  four  bolts  engaging  the  four 
holes  in  the  base  hold  the  cylinder  firmly  in  position.  These 
bolts,  one  of  which  is  shown  in  detail  at  E,  have  keyways 
which  engage  tongues  or  keys  on  washers  that  are  screwed  to 
the  back  of  the  fixture.  This  arrangement  prevents  the  bolts 
from  turning  when  being  tightened  or  released.  The  slip 
washers  which  form  the  heads  are  attached  to  the  fixture  by 
chains  which  prevents  their  being  lost.  When  these  washers 
are  removed  the  bolts  can,  of  course,  be  passed  through  the 
holes  when  inserting  or  removing  work.  M.  W.  W. 


A  DIAL   COMPAROMETER 

We  recently  came  to  the  conclusion  that  the  usual  form  of 
commercial  indicators  were  not  accurate  enough  for  measur- 
ing such  work  as  size  blocks,  plug  gages,  type  and  a  variety 


August,  1914 


MACHINKKY 


1067 


of  other  parts  where  great  accuracy  Is  essential,  and  to  meet 
the  requirements  of  such  cases  the  Indicator  shown  in  Fig.  1 
was  designed.  The  case  of  this  instrument  measures  about 
2.75  inches  in  diameter,  and  the  dial  indicates  0.010  inch  for 
one  complete  revolution  of  the  pointer.  The  arrangement  of 
the  working  parts  is  as  follows:  Lever  A  is  2  Inches  long 
from  the  fulcrum  screw  li  to  the  pin  C,  and  is  %  inch  long 
from  the  screw  li  to  the  flange  on  the  plunger  D.  This  means 
that  when  plunger  D  is  moved  through  0.010  inch,  the  end  of 
lever  A  in  contact  with  the  pin  C  moves  through  a  distance 
of  0.160  inch,  as  the  length  of  the  lever  from  B  to  C  is  six- 
teen times  the  length  from  13  to  the  flange  on  the  plunger  D. 
The  segment  gear  E  measures  1.125  inch  from  the  pivot  /''  to 
the  pitch  line,  and  the  pinion  O  is  Vi-inch  pitch  diameter  or 
0.7854  inch  in  circumference.  As  it  is  desired  to  have  one 
complete  revolution  of  the  pointer  over  the  dial  represent  a 
movement  of  0.010  inch  of  the  plunger  in  contact  with  the 
work,  the  pin  C  must  be  located  on  the  segment  gear  at 
such  a  distance  from  the  pivot  F  that  this  movement  of  0.010 
inch  of  the  contact  point  will  produce  a  movement  of  0.7854 
inch  at  the  pitch  line  of  the  segment  gear  E.  This,  in  turn, 
will  cause  the  pinion  O  to  make  one  complete  revolution. 

Fig.  2  shows  the  method  of  arriving  at  the  result.    We  know 
from  geometry  that  corresponding  sides  of  similar  triangles 


rig.  1. 


Dial  Comparometer  for   measuring:  Size  Blocks  and 
Other    very    Accurate    Work 


are  proportional  to  each  other,  and  applying  this  principle  to 
the  present  case,  we  have: 

FC  1.125 


0.160        0.7854 
0.160  X  1.125 

FC  = =  0.229  inch. 

0.7854 
In  Fig.  2,  F  and  C  represent  the  pivot  on  which  the  segment 
gear  is  carried,  and  the  contact  point  of  the  lever  A,  re- 
spectively. The  value  0.229  inch  represents  the  distance  at 
which  the  pin  C  must  be  located  on  the  pivot  F.  The  dial 
of  the  instrument  is   graduated  to   100  equal  parts,   each   of 


// 

f 

0.100" 

// 
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which  represents  0.0001  inch.  The 
spaces  between  consecutive  gradua- 
tions are  sufficiently  large  so  that 
half  and  quarter  spaces  may  be 
readily  estimated.  This  instrument 
is  very  sensitive  and  is  practically 
'•fool  proof"  as  far  as  breaking  the 
mechanism  by  forcing  in  the  plunger 
D  is  concerned.  It  will  be  seen  that 
two  small  pins  are  provided  to  limit 
the  movement  of  the  .segment  gear 
E  in  either  direction.  The  pinion  is 
always  in  mesh  with  one  side  of  the 
teeth  on  the  segment  gear  owing 
to  the  action  of  the  hair  spring  //. 

The  operation  of  the  comparometer 
may  be  briefly  described  as  follows: 
A  movement  of  the  contact  point  on  the  work  moves  the 
plunger  D,  and  the  flange  on  this  plunger  moves  the  short 
end  of  the  lever  A  with  which  it  is  kept  in  contact  by 
the  action  of  a  spring  J  on  the  segment  gear  and  the 
spiral  spring  on  the  plunger.  In  this  way  a  uniform  con- 
tact is  maintained  between  the  long  end  of  the  lever  A  and 
the  pin  C,  and  also  between  the  flange  on  the  plunger  and 
the  short  end  of  the  lever  A.  The  movement  of  the  lever  A 
in  contact  with  the  pin  C  causes  the  required  movement  of  the 
segment  gear  which  turns  the  pinion  and  the  pointer  that  is 
carried  on  its  shaft.  The  operation  of  this  indicator  is  abso- 
lutely smooth,  there  being  no  tendency  for  the  pointer  to 
"hesitate"  or  "jump." 

New  Britain,  Conn.  W.  C.  Betz 


Fig.    2.     Hetbod    of   comput- 
ing Required  Leverage 


CHECKING  A   CAMSHAFT  WITH   THE 
DIAL  INDICATOR 

Whether  or  not  a  camshaft,  made  from  a  carefully  planned 
design,  will  perform  just  what  it  is  intended  to  do  may  re- 
main a  matter  of  uncertainty  until  it  is  tried  out.  Of  this 
much,  however,  we  are  assured:  if  after  a  careful  checking 
it  meets  all  predetermined  conditions  every  one  interested  is 
relieved.  With  a  new  design  it  is  not  always  possible  or  con- 
venient to  make  an  actual  test  on  a  motor,  and  any  method 
that  makes  it  possible  to  accurately  check  up  the  vital  points 
of  the  camshaft  will  be  welcome.  As  the  measurements  for 
length,  diameter,  etc.,  are  easily  made  with  regular  tools, 
this  article  will  be  confined  to  a  method  of  measuring  the 
relation  of  the  opening  and  closing  points  of  the  cams,  with 
reference  to  some  starting  point  as,  for  instance,  the  keyway 
for  the  camshaft  gear. 

Fig.  1  shows  a  stand  of  simple  construction,  which  was 
made  to  carry  a  Starrett  dial  indicator.  Its  c'losign  could 
have  been  elaborated  by  providing  vertical  and  lateral  ad- 
justments, but  these  were  unnecessary.  The  base  .4  is  made 
suflJciently  heavy  to  stand  firmly,  and  the  vertical  support  B 
is  notched  into  the  base  and  secured  by  screws.  The  upper 
end  of  the  support  is  drilled  and  reamed  to  receive  the  shank 
of  the  indicator  7,  and  also  split  and  provided  with  a  screw 
to  clamp  the  shank.  The  indicator  contact  point  P  is  a  spher- 
ical segment  whose  radius  r  is  one-half  the  diameter  of  the 
cam  roll.  The  center  line  of  the  indicator  must  stand  in  the 
same  relation  with  the  camshaft,  as  the  roll  would  occupy  in 
the  motor,  which  in  this  case  is  on  the  center  line  of  the 
camshaft.  The  distance  d  is  then  one-half  of  D,  and  the 
height  H  is  such  as  to  give  a  good  contact  between  the  point 
P  and  the  cam  C  and  allow  the  full  limit  of  the  indicator 
movement. 

With  the  camshaft  suitably  dogged  and  mounted  between 
the  index  centers,  the  first  move  would  be  to  find  the  center 
of  the  keyway  for  the  camshaft  gear,  as  the  probabilities  are 
that  the  centers  of  the  cams  are  laid  out  with  reference  to 
that  center.  Let  us  assume  that  we  have  our  inlet  cam 
shaped  as  shown  in  Figs.  1  and  2,  and  that  the  center  of 
this  cam  coincides  with  the  center  line  of  the  keyway;  also 
that  the  opening  and  closing  points  are  at  the  positions  oc- 
cupied by  the  cam  rolls  represented  by  the  dotted  circles  R 
in  Fig.  2.  The  actual  opening  and  closing  points  are  then 
one-half  of  102  degrees,  or  51  degrees  in  advance  and  51  de- 
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Fi^s.    1   and  2.      Stand  for  tho  Dial  Indicator  and  Diagram 
showing  Method  of   Procedure 

grees  back  of  the  starting  point.  With  the  indicator  set  on 
the  dwell  of  the  cam,  allowing  for  a  rise  of  0.003  inch  (the 
clearance  under  the  valve  stem)  before  zero,  and  with  the 
indicator  in  the  position  shown,  we  index  the  camshaft  around 
to  the  correct  angle.  If  the  work  has  been  accurately  done, 
the  indicator  needle  should  just  begin  to  rise  at  that  51-degree 
angle;  if  not,  it  will  rise  either  too  soon  or  too  late  and 
the  amount  of  error  is  read  from  the  index  circle.  The  re- 
lation of  all  the  other  cams  to  the  keyway  is  checked  in 
similar  manner,  taking  all  inlet  points  in  their  firing  order 
and  then  all  closing  points.  The  amount  of  error  found,  in 
spite  of  very  careful  workmanship,  is  sometimes  surprising, 
even  when  measurements  with  micrometers  and  a  protractor 
show  up  well;  but,  thanks  to  that  highly  useful  instrument, 
the  indicator,  many  things  in  our  line  are  being  reduced  to 
a  degree  of  accuracy  approaching  perfection. 

Hartford,   Conn.  Eknest   A.   Runge 


DESIGNING  JIGS  AND  FIXTURES 

The  simple  form  of  drill  jig  shown  in  the  accompanying  il- 
lustration, which  is  for  a  small  bearing  cap,  illustrates  a 
very  good  method  of  designing  jigs  and  special  fixtures.  The 
part  for  which  a  jig  is  required  is  first  laid  out,  and  thus  the 
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DriU  Jig  used  to  illustrate  Method  of  designing  Jigs  and  Fixtures 

jig  is  designed  by  working  around  this  lay-out.  The  part 
should  preferably  be  drawn  in  red,  green  or  some  other  light 
colored  ink,  and  one  or  more  views  should  be  shown,  as  this 
will  give  a  clearer  idea  of  its  shape  and  size  and  will  be  a 
help  in  determining  the  best  and  most  accurate  method  of 
handling  work.  This  method  is  particularly  helpful  in  de- 
signing jigs  for  complicated  parts.  By  drawing  the  work  on 
the  tracing  with  some  light  colored  ink,  then  drawing  the 
jig  and  dimension  lines  with  black  ink,  the  blueprint  will 
show  the  distinction  between  the  work  and  jig  very  plainly. 
The  jig  and  dimension  lines  show  on  the  print  in  bold,  white 
lines  while  the  work  is  in  light,  pale  lines.  This  method  is 
a  great  help  to  the  patternmaker  in  working  out  the  pattern 


for  the  jig  or  fixture  because  he  can  more  readily  understand 
the  jig  drawing.  When  the  drawing  is  arranged  In  this  way. 
It  is  also  helpful  to  the  toolniaker  because  he  can  not  only 
understand  the  drawing  better  but  also  has  a  clearer  idea  of 
the  i)arts  whicli   rcciuirc  the   most  accuracy.  M.   W.   W. 

[In  the  illustration,  the  work  is  indicated  by  dot-and-dash 
lines  In  the  usual  manner,  as  the  pale  lines  on  the  original 
blueprint  cannot  be  reproduced. — Editok.] 
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IDEAL  DRAWER  BOTTOM 

Some  time  ago  we  had  occasion  to  build  several  cabinets 
for  filing  tracings  and  pencil  sketches.  The  drawers  were 
261^  by  381/^  inches  in  size  and  were  used  without  partitions 
for  storing  our  largest  size  drawings  which  were  24  by  36 
inches.  Some  of  the  drawers  were  divided  up  with  partitions 
as  shown  in  Fig. 
2  to  accommodate 
drawings  18  by  24, 
12  by  18,  9  by  12 
and  6  by  9  inches 
in  size.  The  par- 
titions were  made 
of  i^-inch  stock. 
Upson  wall  board 
was  found  to  con- 
stitute an  ideal 
bottom  for  the 
drawers.  This  ma-  ^'^'  ^-  '^'^'  °^  ^'""'^  ""'"^  ^"'"  *""^  D^-'wings 
terial  is  about  3/16  inch  thick  and  can  be  bought  in  sheets 
large  enough  to  make  the  entire  bottom  of  the  drawer  from  a 
single  piece,  thus  eliminating  cracks  or  joints.  A  further 
advantage  is  that  the  material  has  no  tendency  to  shrink  or 
warp  out  of  shape.  It  is  flat  and  stiff  enough  to  require  little 
reinforcement,  and  is  considerably  lighter  than  wood.  In 
making  the  drawers,  a  groove  was  cut  in  each  of  the  four 
sides  to  receive  the  edges  of  the  wall  board,  and  a  small 
wood  strip,  %  by  1  inch  in  size,  was  fastened  across  the 
center  of  the  drawer  on  the  under  side  of  the  wall  board  to 
act  as  a  reinforcement.  These  cabinets  have  now  been  in 
use  for  nearly  a  year  and  are  still  in  perfect  condition. 

Pencil  sketches  are  filed  in  these  cabinets  in  alphabetical 
order,  and  owing  to  an  insufficient  number  of  drawers  it  was 
necessary  to  file  the  sketches  coming  under  several  index 
letters  in  the  same  drawer.  In  order  to  keep  the  drawings 
of  different  index  letters  separate,  binders  were  made  for 
each  letter  in  all  of  the  different  sizes.  These  binders  were 
made  of  two  pieces  of  No.  50  strawboard,  fastened  together 
on  the  side  which  is  placed  toward  the  back  of  the  drawer. 
Adhesive  cloth  tape  is  used  for  this  purpose,  the  method  being 
clearly  shown  in  Fig.  1.  It  will  also  be  seen  from  this  illus- 
tration that  a  tab  of  this  cloth  tape  is  fastened  to  the  front 
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Fig.    2.     Design   of  Drawer   equipped   with   Upson  Wall  Board  Bottom 
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of  the  top  sheet  of  the  binder,  the  proper  index  letter  being 
marlicd  on  this  tab.  This  arrangement  mai<es  it  possible  to 
locate  any  required  binder  promptly  and  the  tab  can  also  be 
used  to  lift  tlio  cover.  These  binders  not  only  separate  the 
drawings  of  different  classes,  but  also  prevent  sketches  from 
working  out  at  the  back  of  the  drawers. 
Aurora,  111.  E.  J.  G.  Piiiixips 


The  Work   to  be  punched 


SPRING  STRIPPER  PUNCH  AND  DIE 

The  punch  and  die  illustrated  in  Fig.  2  was  designed  for 
punching  five  holes  in  the  piece  shown  in  Fig.  1.  Owing  to 
somewhat  unusual  conditions  in  gaging  the  work  in  this  die, 
a  spring  stripper  was  found  most  satisfactory.  Referring  to 
the  Illustration,  the  stripper  -will  be  seen  at  A.  It  is  oper- 
ated by  springs  supported  by  the  bolster  B. 

The  first  step  In 
designing  the  die 
was  to  determine 
the  number  of 
springs  required  to 
operate  the  strip- 
per. The  holes  to 
be  punched  are  V2. 
inch  in  diameter 
and  the  thickness 
of  the  work  %  inch, 
the  material  being  malleable  iron.  A  test  was  conducted 
by  forcing  a  i^-inch  punch  through  a  %-inch  malleable  iron 
plate,  stopping  the  press  at  the  bottom  of  the  stroke  and 
releasing  the  punch  so  that  it  could  be  removed  with  the 
plate.  The  plate  and  punch  were  then  taken  to  a  Riehle 
testing  machine  and  it  was  found  that  a  force  of  1200 
pounds  was  necessary  to  pull  the  punch  out.  It  was  obvious, 
then,  that  a  force  of  6000  pounds  was  necessary  to  strip  the 
work  off  five  punches. 

It  was  decided  to  use  springs  coiled  from  wire  5/16  inch  in 
diameter,  the  diameter  of  the  coils  being  li/i  inch.  Referring 
to  the  table  in  Machinery's  Handbook,  giving  the  maximum 
load  in  pounds  w^hich  different  sizes  of  helical  springs  will 
carry,  it  is  found  that  the  load  that  can  be  supported  by 
springs  of  this  size  is  1220  pounds.  Allowing  a  factor  of 
safety  of  1% — as  the  springs  are  not  subjected  to  severe 
vibration^the  total  load  used  in  calculating  is  1.5  X  6000  = 
9000  pounds.  The  number  of  springs  required  is  then  found 
to  be  9000  -i-  1220  =  7.35.  Using  the  next  higher  number,  we 
find  that  eight  springs  are  necessary.  Four  of  the  springs  are 
held  between  the  stripper  A  and  bolster  B  by  means  of  bolts 
C  and  the  other  four  springs  are  secured  by  pins  entering 
into  the  ends  of  the  springs.  One  of  these  pins  is  shown  at 
D  in  Fig.  2.    Two  li,4-inch  guide  pins  line  up  the  die. 

Each  coil  of  a  spring  of  the  size  used  for  the  stripper  may 
be  compressed  0.138  inch.  Allowing  5  inches  between  the 
Btripper  and  the  bolster,  there  will  be  sufficient  room  for 
springs  with  eight  coils.  The  total  allowable  compression  of 
these  springs  will  be  8  X  0.138  =  1.104  inch.  The  stroke  of 
the  press  is  2  inches  and  allowing  the  stripper  to  act  through 
the  last  1 1/16  inch  of  the  stroke,  the  required  pressure  will 
be  secured  to  strip  the  work  from  the  punches. 

Hamilton,  Canada  J.  M.  Harrison 
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Leather  Belts  laced  at  Angles  of  45  and  90  Degrees 

LACING  LEATHER  BELTING 

It  is  a  time-honored  custom  in  splicing  leather  belting  to 
cut  the  ends  of  the  belt  which  are  to  be  laced  together  so  that 
the  splice  makes  an  angle  of  90  degrees  with  the  edge  of  the 
belt.  This  method  is  shown  at  A  in  the  accompanying  illus- 
tration. Anyone  who  has  had  much  to  do  with  the  main- 
tenance of  belting  knows  that  the  rawhide  laces  wear  and 
pull  out  long  before  the  belt  is  worn  out.  The  use  of  steel 
lacing  does  not  eliminate  the  difliculty,  because  the  holes  In 
the  belt  finally  become  so  large  that  the  splice  pulls  apart. 

If  the  belt  is  spliced  at  an  angle  of  45  degrees,  as  shown 
at  B,  and  laced  in  the  usual  manner,  it  will  be  found  that  the 
lacing  will  last  fully  as  long  as  the  belt.  This  Is  due  to  the 
fact  that  with  the  belt  cut  at  a  45-degree  angle,  there  are  more 
strands  of  the  lacing  for  a  given  width  of  belt,  and  the 
strain  of  the  lacing  in  the  holes  is  distributed  over  a  greater 
distance  than  when  the  belt  is  cut  in  the  usual  manner. 

East  Orange,  N.  J.  George  Garbison 

[Mr.  Garrison  has  used  this  method  of  splicing  belts  in 
certain  classes  of  work,  and  finds  the  results  entirely  satis- 
factory. We  have  never  seen  this  method  used  before  and  it 
appears  that  the  practice  of  making  the  splice  on  an  angle 
might  have  a  tendency  to  cause  the  belt  to  run  off  the  pulley. 
If  other  readers  of  Machinery  have  used  this  method,  we 
should  be  pleased  to  hear  of  their  experience. — Editor.] 

CHUCK  FOR  TWIN  SPUR  GEARS 

The  chuck  illustrated  herewith  was  designed  to  produce 
more  gears  on  a  large  turret  lathe  than  were  being  produced 


Fig.    2.     Punch  and  Die   for   which  the   Spring  Stripper   was  designed 


Special   Chuck   for   holding   Twin  Spur   Gears   while   boring   Hub 

on  the  same  lathe  equipped  with  a  regular  chuck  having 
special  jaws  and  clamps.  This  new  chuck  \vas  also  designed 
to  insure  greater  accuracy.  The  dot-and-dash  lines  show  the 
twin  spur  gears  in  place  in  the  chuck.  These  gears  are  of 
cast  steel  and  have  one  long  hub,  the  bore  of  which  must  be 
accurate  in  relation  to  the  teeth.  The  chuck  has  a  finished 
boss  that  fits  into  the  faceplate  of  the  lathe  and  this  boss  is 
provided  with  a  bushing  for  guiding  the  pilot  of  the  turret 
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borliiK-biu'H,    thus    innkiiif;    lint    chiu-k    iiiul    burs    iu;eunit()    lu 
rolalion  to  each  other. 

The  buck  of  the  cluick  contiiiiis  ii  taijcr  ring  of  casehardcnod 
steel,  which  forms  an  ai^curatc  cenl(>rlnK  device  for  the 
smallest  of  the  two  gears,  the  gear  being  centered  by  the  out- 
side of  the  teeth.  The  larger  gear,  wlilch  has  a  number  of 
teeth  divisible  by  3,  Is  set  centrally  In  the  chuck  by  adjusting 
three  screws  that  engage  the  bottoms  of  the  teeth.  These 
screws  provide  a  means  for  locating  the  gears  centrally,  and 
also  act  as  drivers.  The  chuck  is  of  light  construction  and  Is 
well  ribbed.  The  projecting  ring  and  ribs  not  only  strengthen 
the  chuck  but  serve  as  guards  to  prevent  the  screw  heads  from 
Injuring  the  lathe  operator.  As  the  guard  ring  Is  only  a 
trllio  larger  than  the  gear,  it  Is  of  value  to  the  operator  In 
judging  the  position  of  the  gear  when  centering  it. 

M.  W.  W. 


DESIGN   OF   SHEAR  FOR   CUTTING 
ANGLE   IRONS 

I  was  particularly  interested  in  reading  the  answers  to 
J.  D.  Y.'s  inquiry  in  regard  to  the  design  of  shear  blades  for 
cutting  angle  irons,  which  have  been  published  in  Machinery. 
I  have  had  quite  a  little  experience  along  this  line  and  would 
like  to  add  a  suggestion  in  regard  to  the  best  method  of 
handling  this  class  of  work.  Three  or  four  years  ago  I  re- 
ceived orders  to  make  a  shear  for  cutting  angle  irons,  the 
chief  requirement  being  that  it  would  be  capable  of  cutting 
the  pieces  off  square  and  free  from  burrs.     I  made  a  shear 
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Fig:.    1.     Side  and  End  Views  of  Shear  for  cutting  Angle  Irons 

somewhat  similar  to  the  one  described  by  J.  M.  Henry  and 
tried  it  out.  The  first  lot  of  angle  irons  was  cut  fairly  well 
and  I  thought  that  the  problem  had  been  solved  very  satis- 
factorily, but  the  next  lot  of  stock  that  came  in  was  much 
softer  and  when  we  started  to  cut  it  up  our  troubles  began. 
I  tried  all  sorts  of  remedies  but  found  it  impossible  to  get 
satisfactory  results  until  I  finally  hit  upon  the  scheme  of 
making  a  pair  of  shear  blades  equipped  with  spring  pads.  An 
equipment  of  this  kind  is  illustrated  in  Figs.  1  and  2,  from 
which  the  design  will  be  readily  understood. 

Referring  to  Fig.  1,  the  upper  and  lower  blocks  upon  which 
the  shear  blades  are  mounted  are  shown  at  A  and  B,  re- 
spectively.    The  lower  blade   C  is  made   of  

tool  steel  and  formed  to  the  shape  of  the 
inside  of  the  angle  iron.  The  upper  blade 
D  which  is  also  made  of  tool  steel  is  ma- 
chined to  the  same  angle  as  the  outside  of 
the  angle  iron.  The  lower  block  B.  which 
is  shown  in  Fig.  2,  has  a  longitudinal  slot 
cut  in  it  to  receive  the  blade  C  and  a  trans- 
verse slot  to  receive  the  backing  up  pieces 
E  which  support  the  upper  blade.  The 
block  B  also  has  holes  machined  in  it  to  re- 
ceive the  screws  for  holding  the  shear  blade 
in  place,  these  holes  being  elongated  so  that 
the  blade  may  be  adjusted  by  means  of  the 
screw  F  to  compensate  for  the  effect  of 
grinding. 

The  backing  up  pieces  E  fit  snugly  against 
the  upper  blade  and  are  fastened  to  the  block 
B  by  two  fillister-head  screws  and  a  dowel 
pin.     The  spring  pad  for  the  upper  blade  is 


marked  O,  and  // 
is  the  spring  pad 
c  a  r  r  1  e  d  by  the 
lower  blade.  These 
IKids  arc  held  by 
two  shoulder 
screw.s  and  each 
pad  has  f  o  u  r 
springs  under  it. 
The  function  of  the 
pads  is  to  hold  the 
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stock  so  that  it  cannot  move  lengthwise  while  being  cut. 
The  pad  G  extends  Yi  inch  below  the  edge  of  the  upper 
blade  so  that  when  the  ram  descends,  the  pad  grips  the 
angle  iron  before  the  blade  comes  into  action.  As  the 
ram  continues  its  downward  stroke,  the  blade  slides  into 
the  grooves  in  the  side  blocks  E  which  makes  It  impossible 
for  the  upper  and  lower  blades  to  separate. 

A  shear  of  this  kind  may  be  made  to  cut  all  sizes  of  angle 
iron  from  V^  up  to  2  inches.  This  shear  is  used  in 
a  punch  press  and  has  been  in  operation  for  about  three 
years.  Aside  from  replacing  the  blades  when  they  become 
worn  out,  it  has  given  practically  no  trouble.  Of  course  the 
first  cost  of  this  shear  will  be  higher  than  that  of  an  ordinary 
shear  of  the  type  described  in  previous  contributions,  but 
where  it  is  absolutely  necessary  to  cut  angle  irons  without 
leaving  any  burrs,  it  will  soon  pay  for  itself. 

Chicago,  111.  A.  H.  Wilson 


METHOD  OF  CUTTING  PLATE  GLASS 

Among  the  numerous  odd  jobs  met  with  in  the  general 
machine  shop,  there  are  few  so  "ticklish"  as  that  of  cutting 
plate  glass  where  it  is  required  to  have  the  edges  perfectly 
smooth  and  straight.  If  this  work  is  attempted  with  the  aid 
of  a  diamond  glass  cutter  and  rule,  the  glass  will  break  with 
a  ragged  edge.  The  best  method  of  overcoming  this  difficulty 
is  described  in  the  following:  I  have  used  it  in  cutting  plate 
glass  as  thick  as  i/^  inch  and  obtained  excellent  results.  First 
obtain  a  good  diamond  glass  cutter,  and  with  this  tool 
scratch  the  glass  along  the  line  on  which  it  is  to  be  cut, 
using  any  good  straightedge  to  guide  the  diamond.  In  this 
connection  it  may  be  mentioned  that  the  deeper  the  cut  the 
more  uniform  the  surfaces  of  the  cut  edge  will  be.  After 
laying  the  glass  on  a  cold  surface  with  the  cut  side  up,  for 
which  purpose  the  surface  plate  is  very  satisfactory,  an  iron 
or  steel  rod  about  Vi  inch  in  diameter  is  heated  to  a  dull  red. 
This  rod  is  then  laid  along  the  line  scratched  by  the  diamond 
point  and  pressed  lightly  against  the  glass.  When  held  in 
position  for  from  one  to  four  minutes — depending  on  the 
thickness  of  the  glass — it  will  be  found  that  the  glass  will 
crack  along  the  line,  leaving  a  perfectly  uniform  surface. 

Julius  R.  Hansen 


FIXTURE   FOR   GRINDING   INSERTED- 
TOOTH  CUTTERS 

The    accompanying    illustration    shows    a   fixture    that   has 
proved  itself  a  great  time-saver  in  grinding  milling  cutters 


Tool   Grinder  Fixture  for  sharpening  Angular  Inserted-tcoth  Cutters 
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with  inserted  angular  blades.  The  cutter  to  be  ground  Is 
held  on  a  sliding  bushing  which  is  carried  on  a  straight 
mandrel  mounted  between  centers  on  the  grinding  machine. 
This  arrangement  has  been  used  for  years  in  grinding  spiral 
and  straight  milling  cutters,  but  it  is  not  suitable  for  grind- 
ing cutters  with  angular  inserted  blades  without  the  use  of 
the  rest  A.  This  rest  holds  the  cutting  edge  of  the  blade  at 
exactly  the  same  height  at  both  ends  and  gives  excellent 
results   on   both   angular  and   straight   inserted-blade  cutters. 


The  rest  may  be  set  to  the  desired  angle  for  holding  different 
cutters. 

It  will  be  noticed  that  the  line  B  of  the  face  of  the  blade 
has  "drag"  because  it  points  ahead  of  the  center,  and  that 
line  C  at  the  opposite  side  of  the  cutter  has  "rake"  because 
it  points  back  of  the  center.  If  it  were  attempted  to  grind 
an  angular  cutter  with  the  blade  supported  on  an  ordinary 
rest  at  D,  it  will  be  seen  that  the  blade  would  be  at  different 
heights  on  the  emery  wheel  as  it  slides  across  the  rest. 

Franklin,  Pa.  Feed  R.  Irwin 


may  have  jigs  to  lay  out  or  punch  press  tools  to  design 
where  these  sizes  are  called  into  play  will  Hnd  that  the  data 
presented  in  this  table  gives  excellent  results  without  In- 
volving much  expenditure  for  the  replacement  of  taps  which 
break  if  too  much  stock  is  left  for  tapping. 

Hartford,  Conn.  c.   F.   S<riuneb 

A   BALL  BEARING   APPLICATION 

Part  of  a  certain  special  machine  is  shown  in  the  accompany- 
ing illustration.  The  mandrel  shaft  C  carries  the  collar  B, 
which  is  shrunk  on  against  a  shoulder.  A  left-hand  threaded 
stem  extends  beyond  the  collar,  and  on  this  threaded  stem 
there  is  a  cast-iron  flange  A.  Formerly  this  flange  screwed 
up  to  the  collar,  and  the  nature  of  the  work  tightened  the 
flange  against  the  collar,  which.  In  addition  to  the  close  fit  of 
the  long  thread,  made  removal  difficult.  Sometimes  the  flange 
had  to  be  removed  after  running  two  hours,  and  sometimes 
it  was  left  on  for  a  week;  but  it  was  always  diflicult  to  un- 
screw. The  mandrel  would  have  to  be  blocked  and  a  pipe 
wrench  applied  to  the  hub  of  the  flange  in  order  to  unscrew 
it;  this  usually  required  two  men. 

The  writer  was  asked  to  remedy  the  trouble.  An  entirely 
different  construction  seemed  to  be  the  best  remedy,  but  this 
was  not  feasible  at  the  time.  Naturally,  knock-off  arbors  were 
thought  of,  but  were  rejected  as  being  too  complicated  and  too 
delicate    for   the    rough    unskilled    labor   which    operated    the 


PROPER   DIMENSIONS   FOR  A  GIB 

In  the  April  number  of  Machinery,  W.  Butz  invites  a 
discussion  in  regard  to  the  proper  method  of  dimensioning  a 
gib.  As  it  seems  to  be  a  question  of  the  necessary  dimen- 
sions for  both  the  required  size  of  the  stock  and  the  gib  to  be 
machined  from  it,  the  writer  believes  that  none  of  the  three 
methods  shown  by  Mr.  Butz  is  entirely  satisfactory.  In 
dimensioning  the  slide  A,  one  would  naturally  give  the  di- 
mension a.  The  same  dimension  o  should  be  given  on  the 
gib  B.  This  dimension  o,  together  with  the  proportions  6 
and  r  and  the  angle  a,  should  be  given.  Where  the  gib  is 
proportioned  in  this  way,  and  the  required  length  of  the  gib  is 
specified,  the  machinist  has  complete  information  and  can 
proceed  with  the  machining  operations. 

Whitinsville,    Mass.  S.    H.    Helland 
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DRILLED   AND   PUNCHED   HOLES   FOR 
A.  S.  M.  E.  STANDARD  SCREWS 

The  accompanying  table  is  taken  from  my  note-book  and 
gives  the  sizes  of  tap  drills  which  have  been  found  to  give 
satisfactory  results  when  drilling  for  A.  S.  M.  E.  standard 
tapped  holes  in  various  metals.  In  cases  when  it  is  desired 
to  punch  the  hole,  either  for  tapping  size  or  for  the  body  size 
— as  in  the  case  of  sheet  metal  work — this  table  also  gives  the 
diameter  to  which  it  has  been  found  the  punches  should  be 
made   in  order  to   give   satisfactory   results.     Designers   who 

SIZES  OF  DRILLED  AND  PUNCHED  HOLES  FOR  A    S    M.   E    STANDARD  SCREWS 


Flange    screwed    against    Ball    Thrust    Bearine    to    facilitate    Eemoval 

machine.  We  had  in  our  stock-room  different  sizes  of  stand- 
ard ball  thrust  collar  bearings.  One  of  these  was  secured  be- 
tween the  flange  hub  and  the  collar  on  the  mandrel,  as  the 
illustration  shows.  With  this  bearing  in  place,  the  flange 
unscrewed  as  easily  as  it  went  on,  and  twirling  it  on 
with  a  "bang,"  made  no  difference;  neither  would  a  week's 
service,  as  it  always  came  off  readily.  And  curious  to  relate, 
there  was  no  tendency  for  the  flange  to  unscrew  of  itself,  even 
though  it  was  screwed  on  lightly  and  the  machine  run  "light." 
Middletown,  N.  Y.  Donald  A.  Hamps-on 
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RELIEVING   TAPS   BY   HAND 
Having  had  an  experience  of  some  forty  years  in  making 
and  using  taps,  it  seems  to  me  that  a  tap  relieved  by  hand 

with  a  file  will  work  easier 
and  last  longer  than  a  ma- 
chine-relieved tap.  A  tap 
must  be  beveled  at  the  end 
for  several  threads  so  that 
it  will  start  into  a  hole,  and, 
of  course,  it  must  be  re- 
lieved on  top  of  the  beveled 
part.  The  first  tooth  to  cut 
in  starting  cuts  the  whole 
width  of  the  bottom  of  a 
V-thread;  the  next  follow- 
ing tooth  a  little  deeper,  the 
next  still  deeper  and  so  on 
until  the  full  depth  Is 
attained,  and  all  the 
cutting  is  done  by  the 
beveled  or  leading  part  of 
the  tap. 
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My  way  of  relieving  a  tap  la  to  use  a  three-corncrcd  fllo, 
the  teeth  of  which  are  ground  off  on  one  side  so  tiiuy  will 
not  cut  at  all.  I  lUc  the  front  side  of  the  thread  or  tooth  so 
It  will  be  thinner  at  the  back  or  away  from  the  cutting  side 
of  the  tooth.  The  front  side;  is  filed  nearly  up  to  the  cutting 
edge,  the  smooth  side  of  tlie  (lie  Ijcliig  lichl  again.st  the  back 
of  the  tooth.  When  a  tap  is  relieved  In  tliis  way  the  front 
side  of  the  thread  will  do  all  the  cutting  and  the  back  will 
be  smooth,  just  as  tlio  lathe  tool  left  it,  and  the  tap  will  cut 
freely  and  easily. 

Of  course  I  am  aware  that  nearly  all  shops  buy  their  taps 
now,  but  I  have  seldom  seen  taps  that  would  work  so  freely 
and  last  so  long  as  those  relieved  as  described  In  the  fore- 
going. Relieving  both  sides  of  the  thread  or  tooth  is  not 
only  unnecessary,  but  harmful,  as  the  tap  is  more  likely  to 
chatter  and  cut  a  poor  thread.  It  would  probably  be  difficult 
to  machine-relieve  the  thread  on  only  one  side,  but  I  am 
convinced  that  taps  relieved  in  that  way  are  much  more 
satisfactory. 

Cleveland,  Ohio  S.  S.  Jennison 


MAKING   TUBING  FROM   HEAVY  STOCK 

The  illustrations  presented  in  this  connection  show  two  dies 
used  for  making  a  tube  out  of  heavy  stock.  The  method  of 
using  these  dies  is  as  follows:  A  14 -inch  plate  of  cold-rolled 
steel  is  placed  in  position  on  the  die  shown  in  Pig.   1,  and 


Fig.    1.     Novel  Punch   and  Die  for   performing   the   First   Operation 

when  the  punch  descends  it  forces  this  plate  to  the  bottom 
of  the  die,  bending  it  between  the  surfaces  A.  The  punch- 
holder  and  cams  continue  their  downward  movement,  and 
the  cams  force  the  two  surfaces  A  in,  thus  bending  the  work 
to  the  form  shown  at  B.  The  work  is  next  transferred  to  the 
die  shown  In  Pig.  2,  which  closes  it  up  to  form  a  tube. 
Milwaukee,  Wis.  W.  Butzlaff 


TWO   LATHE   TOOLS 

Two  useful  forms  of  lathe  tools  are  shown  in  thi:  accom- 
panying Illustrations.  The  tool  illustrated  In  Pig.  1  is  either 
used  in  the  tailstock  of  the  lathe  or  placed  In  position  against 
the  work  and  supported  by  the  tail-center  at  A.  When  using 
a  lathe  with  badly  worn  spindle  bearings,  the  use  of  this 
tool  docs  away  with  the  tendency  toward  vibration  and  at  the 
same  time  takes  up  end  play.  Por  the  purpose  of  description, 
let  u.s  suppose  that  a  largo  casting  or  forging  is  held  in  the 
chuck  of  such  a  lathe  in  order  to  be  turned  and  faced.  The 
lace  B  Is  brought  up  against  the  work,  upon  which  it  secures 
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Fig.  1.     Auxiliary    Tailstock   for    supporting   Work    in 
a  Lathe  with  Worn  Spindle  Bearings 

a  firm  grip  by  means  of  the  knurled  surface.  The  support  pro- 
vided in  this  way  prevents  the  lathe  tool  from  digging  into 
the  work  and  thus  produces  a  much  better  finish  than  would 
otherwise  be  obtained.  It  will  be  seen  that  the  tool  consists 
of  two  revolving  disks  which  have  races  machined  in  them  to 
carry  ball  bearings.  The  right-hand  disk  has  a  taper  shank 
which  fits  the  lathe  tailstock.  The  knurled  disk  which  en- 
gages with  the  work  is  hardened  and  held  in  position  by  means 
of  a  fillister  head  screw. 

The  tool  shown  in  Fig.  2  is  a  micrometer  stop  that  is  used 
to  eliminate  all  guesswork  when  boring  a  recess  in  a  piece 
held  in  the  lathe  chuck.  Por  instance,  suppose  it  is  desired  to 
bore  out  a  hole  three  inches  deep.  After  roughing  out  the 
hole  to  approximately  the  required  depth,  the  stop  is  placed 
in  position  on  the  lathe  bed  near  the  headstock  and  the  car- 
riage brought  up  to  it.  The  stop  is  clamped  to  the  lathe  bed 
by  means  of  a  C-clamp.  The  next  step  is  to  take  a  light  cut 
on  the  bottom  of  the  hole  or  recess  in  the  work,  after  which  an 
accurate  measurement  of  the  depth  is  made.     By  subtracting 
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Fig.    2.     Punch    and    Die    for    closing    up    the   Tube 


Fig.  2.     Uicrometer  Stop   for  regulating  Depth   of  Final   Cut 

this  measurement  from  the  required  depth,  the  number  of 
thousandths  of  an  inch  that  must  still  be  bored  out  is  deter- 
mined. The  micrometer  screw  is  then  used  to  set  the  stop 
for  the  required  depth,  after  which  the  tool  can  be  fed  into  the 
work  until  the  carriage  engages  the  stop.  This  does  away 
with  all  cut-and-try  methods  and  increases  the  accuracy  and 
rapidity  with  which  the  operation  can  be  performed. 

Brooklyn,  N.  Y.  Edward  R.\ntsch 

*     *     * 

The  imports  of  machinery  to  Germany  during  1913  exceeded 
the  imports  during  1912  by  10  per  cent.  The  exports  during 
1913  also  exceeded  the  exports  during  1912  by  about  10  per 
cent.  The  tota'  imports  during  1913  amounted  to  87,902  tons 
and  the  total  exports  to  593,969  tons.  Of  the  imports,  40  per 
cent  came  from  the  United  States,  and  34  per  cent  from 
Great  Britain.  The  exports  were  mainly  to  Russia,  Austria- 
Hungary,  Prance  and  Great  Britain. 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING    LABOR    AND    MATERIALS 


DIEMAKERS' 
CLAMP 

The  accompanying  il- 
lustration shows  a  con- 
venient form  of  die- 
maker's  clamp.  This 
tool  is  especially  use- 
ful in  transferring  the 
shape  of  the  hole  in  a 
blanking  die  onto  the 
piece  of  steel  from 
whioh  the  punch  is  to 
be  made.  The  use  of 
this  device  practically 
eliminates  the  chance 
of  the  punch  slipping, 
when    scribing    its   out- 


A  Useful   Form   of   Clamp  for   the  Diemaker 

line  on  the  die,  which  would  result  in  an  inaccurate  layout 
Upper  Hamilton,  Ontario,  Canada. 


H.  GitovK.s 


ADJUSTABLE   ANGLE    GAGE 

The  accompanying  illustration  shows  a  useful  form  of  ad- 
justable angle  gage  which  has  several  advantages  over  any 
other  design  that  I  have  seen.  The  only  drawback  is  that 
this  form  of  tool  takes  longer  to  make  than  other  types  which 
are  in  general  use.  It  will  be  seen  from  the  illustration  that 
the  stock  has  a  slot  machined  in  it  which  is  deep  enough  to 
enable  the  blade  to  lie  flush  with  the  upper  surface  when  the 
tool  is  folded  up.  The  hole  in  the  stock  must  be  made  large 
enough   and   the   sides   thin    enough   to   enable   the   screw   to 


Toolmaker's   Adjustable   Angle   Gage 


tighten  up  the  blade  in  any  required  position.  The  blade  is 
made  of  spring  steel.  After  the  stock  had  been  hardened  and 
tempered,  the  blade  was  put  in  place  and  folded  into  the  slot. 
The  stock  was  then  ground  on  all  sides,  a  magnetic  chuck 
being  used  for  this  purpose. 

It  will  be  found  convenient  to  have  the  end  of  the  stock 
graduated  at  A  and  to  have  an  index  mark  on  the  blade  so 
that  any  required  angular  setting  may  be  obtained.  The 
chief  features  of  the  design  are  that  the  gage  is  adjustable  and 
that  the  hole  through  the  stock  enables  a  toolmaker  to 
see  right  along  the  blade  when  he  is  using  the  gage  in  small 
holes.  The  blade  is  also  held  square  with  the  stock  so  that 
the   gage   may   be   used   with   the   blade   edgewise   in   narrow 


STE^L  STRIP 


holes.  The  making  of  this  gage  will  naturally  depend  upoD 
the  ability  of  the  toolmaker  and  the  appliances  which  arc  at 
his  disposal. 

iMeridcn,   Conn.  Jame.s   Gallimobe 

MAKING   THE   T-SQUARE   STICK 

The  article  "Adjustable  Clamps  for  T-square"  by  Murray 
Fahnestock,  in  the  March  number  of  Maciii.nery,  brings  to 
mind  an  arrangement  used  in  the  drafting-room  of  the  Stock- 
bridge  Machine  Co.,  Worcester, 
Mass.  The  illustration  explains 
the  device,  which  is  a  magnetic 
arrangement  for  keeping  the  T- 
square  in  place  against  the  edge 
of  the  drawing-board.  This  is 
especially  to  be  desired  when 
the  T-square  is  to  be  used  in  one 
position  for  a  considerable 
length  of  time.  The  head  is 
mortised  so  that  two  ordinary 
horseshoe  magnets  can  be  se- 
curely held  in  it.  On  the  edge 
of  the  drawing-board  is  screwed 
a  steel  strip  against  which  the 
T-square  bears.  Thus  the  mag- 
nets, and  consequently  the  T- 
square  members,  always  have  an 
attraction  for  the  end  of  the 
drawing-board.  While  this  de- 
vice    is     very     simple,     it     has 

worked  out  effectively.      C.  L.  L.  ^    Magnetic    T-square 
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LOCATING  A  HOLE   TO  BE  BORED 

It  is  sometimes  more  convenient  to  drill  out  the  core  of  a 
large  hole  in  a  die  or  other  piece  of  work  than  it  is  to  drill 
and  bore  the  hole  in  a  lathe.  When  the  core  is  removed  by 
drilling,  it  may  be  conveniently  relocated  in  the  hole  prior 
to  setting  up  the  work  for  finish-machining  the  hole.  When 
this  method  is  to  be  followed,  a:  center  punch  mark  is  made 
at  the  center  of  the  core,  and  a  "witness  line"  A  is  scribed 
on  the  work,  as  shown  in  the  accompanying  illustration. 
After  the  core  has  been  separated  from  the  block,  three 
drill  rod  pins  of  the  same  size  as  the  drill  used  for  making 
the  holes  are  driven  between  the  block  and  the  core,  as  shown 
at  B.  The  block  is  next  mounted  on  parallels  a  little  higher 
than  the  thickness  of  the  block  and  fastened  to  the  lathe  face- 
plate, where  it  is 
accurately  located 
with  a  center  test 
indicator.  The  core 
is  then  driven  out 
of  the  block  from 
the  front  —  the 
space  between  the 
work  and  the  face- 
plate provided  by 
the  parallels  mak- 
ing this   possible — 

,     .,  Use   of   Core   in   locating   a   Hole    to   be  bored 

or    when     a    lathe 

with  a  hoDow  spindle  is  used,  the  work  can  be  fastened  di- 
rectly to  the  faceplate  and  the  core  driven  out  from  the  back. 
The  same  method  can  be  used  to  advantage  on  pieces  with 
irregular  shaped  holes  that  can  be  finished  in  a  lathe,  pro- 
vided, of  course,  that  the  hole  is  large  enough  to  enable  the 
tool  to  clear  all  surfaces  except  the  curve  being  bored. 

New  Britain,  Conn.  W.  C.  Betz 

*     *     * 

The  Westinghouse  strike  at  East  Pittsburg,  Pa.,  was  called 
off  by  the  workmen  July  9,  and  the  day  set  for  return  to  work 
was  July  13,  but  a  large  number  of  the  men  reported  on  the 
Friday  and  Saturday  preceding.  The  works  are  now  running 
full  time. 
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TAPER  BORING  ATTACHMENT  FOR  THE 
TURRET  LATHE 

The  cfoani  separator  bowl  la  full  of  headaches — for  the 
producer.  On  account  of  the  wcIkIiI  and  tlilcknoss  of  the 
stock  it  is  very  hard  (o  draw  up,  and  as  it  must  run  very 
truly,  it  must  be  machined  all  over  carefully. 

At  the  plant  of  the  King  Sewing  Machine  Co.,  Buffalo,  N.  Y., 
which  makes  cream  separators,  as  well  as  sewing  machines, 
tlie  bowls  are  finished  very  carefully,  so  that  they  will  run 
at  liigh  speed  and  still  be  in  balance.  This  requires  that 
the  inside  of  the  bowl  be  machined  perfectly  concentric  with 
the  outside  at  all  points,  and  for  the  purpose  of  finishing  the 
Inside  of  the  tapered  part  of  the  bowl,  as  well  as  the  straight 
part,   the  Warner   &   Swasey   turret  lathe   is   used,   as   shown 
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i  !t;.    1.     Taper-boring    Operation    on    Cream    Separator    Bowls 

in  the  illustration  Fig.  1.  Pig.  2  shows  the  details  of  the 
taper-turning  attachment,  and  Fig.  3  shows  the  cream 
separator  bowl  itself;  in  this  illustration  the  surfaces 
that  this  taper-turning  attachment  machines  on  the  inside  of 
the  bowl  are  indicated.  It  will  be  seen,  that  the  work  done 
by  this  attachment  consists  of  boring  the  straight  section  and 
then  dropping  to  do  the  taper  section  with  the  same  tool. 

Referring  now  to  the  detail  photograph.  Fig.  2,  the  opera- 
tion of  the  device  may  be  seen.  The  tool  itself  is  shown  at  A, 
being  held  on  toolpost  B  that  is  made  fast  in  the  vertical  tool- 
slide  C.  The  tool-slide  is  fitted  into  a  vertical  bracket  which 
Is  held  on  the  face  of  the  turret  in  the  same  manner  as  the 
other  turret  tools.  At  the  upper  part  of  vertical  slide  C  is  a 
roller  mounted  on  stud  D.  This  roller  travels  in  a  groove  in 
the  fixed  bracket  E  at  the  rear  of  the  machine.  This  groove 
is  parallel  with  the  line  of  turret  travel  for  a  short  distance 
and  then  deflects  downward  on  a  taper  of  36  degrees,  to  pro- 
duce the  required  taper  of  the  cream  separator  bowl.  When 
the  turret  is  brought  forward  for  this  operation,  the  cut  con- 
tinues parallel  with  the  ways  until  the  deflection  in  the  slot 
on  bracket  E  is  reached.     At  this  point  the  roll  on  stud  D  is 


Fig.    2.     Taper-boring  Attachment 

caused  to  travel  downward  as  well  as  forward  and  carries 
with  it  the  vertically  moving  slide  C  and  also  the  toolpost  B 
and  the  tool  A.  It  should  be  noticed  that  tool  A  is  sharpened 
at  an  angle  which  will  be  correct  for  cutting  on  the  straight 
section  as  well  as  the  inclined  section.  C.  L.  L. 


HEAT-TREATING   CASEHARDENED 
CARBON   STEEL 

Tli(!  following  practice  for  heat-treating  casehardcned  car- 
bon steel  was  recommended  and  adopted  at  the  Atlantic  City 
meeting  of  the  American  Society  for  Testing  Materials,  and 
ref(!rred  to  the  members  for  letter  ballot. 

1.  When  hardness  of  case  only  Is  desired  and  lack  of 
toughness  or  even  brlttleness  Is  unimportant,  the  carburizcd 
objects  may  be  quenched  from  the  carburlzlng  temperature, 
as  for  Instance,  by  emptying  the  contents  of  the  boxes  into 
cold  water  or  oil.  Hoth  the  core  and  the  case  are  then 
coarsely  crystalline. 

2.  In  order  to  reduce  the  hardening  stresses  and  to  de- 
crease the  danger  of  distortion  and  cracking  in  the  quench- 
ing bath,  the  objects  may  be  removed  from  the  box  and  al- 
lowed to  cool  before  quenching  to  a  temperature  slightly  ex- 
ceeding the  critical  range  of  the  case,  namely,  800  to  825  de- 
grees C.     Both  the  core  and  case  remain  coarsely  crystalline. 

3.  To  refine  the  case  and  increase  its  toughness,  the  car- 
burizcd objects  should  be  allowed  to  cool  slowly  in  the  car- 
burlzlng box  within  the  furnace  or  outside  to  650  degrees  C, 
or  below,  and  should  then  be  reheated  to  a  temperature 
slightly  exceeding  the  lower  critical  point  of  the  case  (in 
the  majority  of  instances  a  temperature  varying  in  accord- 
ance with  the  carbon  content  and  thickness  of  the  case 
between  775  and  825  degrees  C,  will  be  suitable),  and 
quenched  in  water,  or,  for  greater  toughness  but  less  hard- 
ness, in  oil.  The  objects  should  be  removed  from  the  quench- 
ing bath  before  their  temperature  has  fallen  below  100  degrees 
C.  This  treatment  is  more  especially  to  be  recommended 
when  the  carburizing  temperature  has  not  exceeded  900  de- 
grees C.     It  refines  the  case  but  not  the  core. 

4.  To  refine  both  the  core  and  the  case  and  to  increase 
their  toughness,  the  objects  should  be  allowed  to  cool  slowly 
from  the  carburizing  temperature  to  650  degrees  C.  or  below 
and  should  then  be  (o)  reheated  to  a  temperature  exceeding 
the  critical  point  of  the  core,  which  will  generally  be  from 
900  to  950  degrees  C,  followed  by  quenching  in  water  or  in 
oil;  and  (6)  before  they  have  cooled  below  100  degrees  C, 
they  should  be  reheated  to  a  temperature  slightly  exceeding 
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Fig.    3.     Steel    Bowl   showing   Section    covered   by   Boring   Tool. 
Production  20  to  34  Finished  Bowls  in  Ten  Hours 

the  lower  critical  point  of  the  cast  (in  the  majority  of  in- 
stances a  temperature  varying  In  accordance  with  the  carbon 
content  and  thickness  of  the  case  between  775  and  825  degrees 
C.  will  be  suitable),  and  again  quenched  in  water  or  oil. 

The  objects  should  be  removed  from  the  quenching  bath 
before  they  have  cooled  below  100  degrees  C,  in  order  to 
lessen  the  danger  of  cracking,  and  they  should  be  placed  in 
the  reheating  furnace  while  still  at  a  temperature  of  at  least 
100  degrees  C,  likewise  to  lessen  the  danger  of  cracking,  it 
being  Inadvisable  (a)  to  allow  steel  to  cool  completely  in  the 
quenching  bath  and  (&)  to  place  hardened  steel  in  a  hot 
furnace.  Obviously,  if  the  furnace  is  cold  the  hardened  steel 
may  likewise  be  cold  when  placed  in  it  for  reheating. 

5.  In  order  to  reduce  the  hardening  stresses  created  by 
quenching,  the  objects,  as  a  final  treatment,  may  be  tem- 
pered by  re-heating  them  to  a  temperature  not  exceeding  200 
degrees  C. 


NEAAT  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD    OP    NEW    DESIGNS   AND    IMPROVEMENTS 
IN    AMERICAN    METAL-WORKING    MACHINERY    AND    TOOLS 


VAN  NORMAN  AUTOMATIC  RADIAL 
GRINDER 

The  Van  Norman  Machine  Tool  Co.,  Walthani  Ave.,  Spring- 
field, Mass.,  is  now  building  a  No.  'iVz  automatic  radial 
grinder  for  grinding  raceways  in  cups,  cones,  or  end-thrust 
rings  for  ball  bearings.     After  the  machine  has  be(>n  properly 


Fig.    1. 


Van    Norman    No.    3' 2    Automatic    Radial    Grinder    for 
grinding  Single-row  Ball  Bearings 


adjusted  and  the  work  set  up  in  the  work  holder,  the  wheel 
is  brought  in  cutting  contact  with  the  raceway,  after  which 
the  operation  is  entirely  automatic.  Two  important  ad- 
vantages are  obtained  in  this  way:  first,  one  operator  is  able 
to  look  after  a  group  of  machines,  so  that  the  production  cost 
is  materially  reduced;  second,  the  precision  of  the  machine 
rather  than  the  skill  of  the  operator  is  responsible  for  the 
accuracy  of  the  work,  so  that  it  is  possible  to  employ  less 
highly  trained  help  for  grinding  the  raceways  of  the  highest 
grades  of  ball  bearings.  This,  of  course,  means  a  further 
reduction  of  production  costs.  Where  a  considerable  amount 
of  stock  is  to  be  removed,  it  has  been  found  desirable  to 
rough-  and  finish-grind  in  two  operations.  One  machine  or 
group  of  machines  is  arranged  for  the  roughing  cut,  using 
a  coarse  wheel  and  operating  with  a  fast  feed.  The  finishing 
cut  is  done  with  a  fine  wheel  and  slower  feed.  These  ma- 
chines are  built  in  two  styles.  Fig.  1  illustrates  the  machine 
for  grinding  single-row  ball-bearing  races,  while  the  machine 
for  grinding  double-row  races  is  shown  in  Fig.  2.  The  gen- 
eral design  of  these  machines  is  the  same  and  the  description 
applies  to  both  except  that  a  detailed  description  is  given 
of  the  means  for  shifting  the  work-head  in  grinding  double- 
row  bearings  on  the  machine  shown  in  Fig.  2. 

The  most  obvious  features  of  these  mafchines  are  their  com- 
pact and  rigid  construction,  and  the  provision  of  handy  ap- 
pliances which  facilitate  setting  up  the  work  and  operating 
the  machine.     The  extreme  nicety  which   is  required  in   the 


making  of  high-grade  ball  bearings  to  insure  accuracy  and 
interchangeability  of  parts  is  so  well  known  that  It  requires 
no  comment.  This  high  degree  of  accuracy  makes  It  neces- 
sary for  grinders  used  in  finishing  ball  bearing  parts  to  be 
so  constructed  that  there  is  practically  no  vibration.  Par- 
ticular attention  has  been  paid  to  this  point  in  designing 
these  new  Van  Norman  grinders.  Referring  to  the  illustra- 
tions, it  will  be  seen  that  the  slides  upon  which  the  work- 
head  and  wheel-head  are  mounted  are  located  directly  over 
the  main  frame  of  the  machine.  The  slides  are  of  unusually 
massive  construction,  which,  together  with  the  way  in  which 
they  are  supported,  reduces  vibration  to  a  minimum.  The 
work  which  different  manufacturers  grind  on  these  machines 
varies  considerably  in  shape  and  size.  For  this  reason  no 
standard  style  of  work-holding  equipment  is  sent  out  with 
the  machines.  The  work-holding  head  oscillates  about  a 
vertical  pivotal  center,  in  order  to  obtain  the  required  curva- 
ture of  the  race,  and  the  neces.sary  depth  is  obtained  by  the 
cross-feed   of  the  wheel-head. 

In  preparing  one  of  these  machines  for  operation,  there  are 
three  settings  to  be  made:  First,  the  work-head  must  be 
positioned  by  adjusting  the  upper  head  slide  so  that  a  line 
through  the  center  of  the  path  of  the  raceway  to  be  ground 
will  be  exactly  over  the  vertical  pivotal  center.  Second,  the 
work-head  is  positioned  by  means  of  the  cross-slide  of  the 
head  so  that  the  radial  center  of  the  raceway  is  exactly  over 
the  vertical  pivotal  center.  Third,  the  grinding  wheel  must 
be  brought  to  the  correct  grinding  position  over  the  pivotal 
center.  These  settings  of  the  work-head  and  grinding  wheel 
are  accomplished  by  means  of  a  series  of  stops  used  in  con- 
junction with  plugs  or  distance  gages  of  the  required  lengths 
which  are  placed  between  the  stops.  This  will  be  better 
understood  by  the  following  description,  which  explains  the 
method  of  procedure  for  each  case. 


Fig.    2.     Van    Norman    No.    S'™    Automatic    Radial    Grinder    for 
grinding  Double-row  Ball  Bearings 


1076 


MACHINERY 


August,  1914 


As  a  typical  oxaniplo  of  making  tin-  traiisvorse  sotting,  sup- 
pose It  Is  required  to  prlnd  a  nuc  in  which  the  diameter  of 
the  ball  center  circle  Is  1.5  Imli.  It  will  !)<>  necessary  to 
locate  the  head  0.750  inch  off  center,  and  tills  Is  done  by 
means  of  a  plug  or  gage,  the  length  of  which  is  (>.\a(lly  0.750 
Inch.  When  In  contact,  the  stops  shown  at  .1  in  Klgs.  1  and 
2  Icate  the  central  axial  line  of  the  work-holding  spindle 
exactly  over  the  vertical  pivotal  center  of  the  oscillating 
head,  while  the  stops  shown  at  li  in  Fig.  3  locate  the  shoulder 
on  the  spindle  exactly  over  the  pivotal  center  when  these 
stops  are  in  contact.  The  0.750-inch  plug  or 
gage  is  placed  between  the  stops  shown  at  A 
in  Figs.  1  and  2,  and  the  slide  brought  up 
so  that  both  stops  engage  the  ends  of  the 
plug.  The  cross-slide  of  the  work-head  is 
then  locked  in  this  position.  The  next  step 
is  to  move  the  work-head  back  the  required 
distance  so  that  the  radial  center  of  the  race 
held  in  the  work-holder  is  exactly  over  the 
axis  about  which  the  head  swings.  For  this 
purpose  the  sho\ilder  near  the  front  end  of 
tlic  spindle  is  made  the  reference  point,  and 
this  shoulder  is  exactly  over  the  axis  about 
which  the  work-head  swings  when  the  stops 
B  are  in  contact.  Suppose  that  a  work-hold- 
ing fixture  of  the  form  shown  in  Fig.  4  is 
used,  in  which  the  distance  from  the  refer- 
ence point  on  the  spindle  to  the  face  of  the 
work-holding  fixture  against  which  the  race 
is  held  is  1.250  inch.  Further,  assume  that 
the  race  is  0.750  inch  wide.  Under  these 
conditions  it  will  obviously  be  necessary  to 
have  the  reference  point  on  the  spindle 
1.625  inch  from  the  axis  about  which  the 
work-head  oscillates.  This  is  done  by  means  of  a  second  plug 
or  gage  1.625  inch  in  length  placed  between  the  stops  B  on  the 
longitudinal  slide  of  the  work-head,  which  is  shown  in  Fig.  3. 

The  next  step  is  to  locate  the  grinding  wheel  over  the 
center  line  of  the  work,  as  indicated  at  the  left-hand  side  of 
Fig.  4.  The  wheel-head  is  mounted  on  a  slide  which  is 
moved  back  and  forth  by  means  of  a  hand-operated  rack  and 


pinion.  When  the  wheel  Is  in  the  working  position,  the  ad- 
justable stop  shown  at  U  in  Figs.  1  and  2  is  in  contact  witli 
its  bearing  on  the  frame  of  the  machine.  In  order  to  true 
the  wheel,  the  work-head  is  moved  around  to  its  central 
position,  where  a  plunger  D  enters  a  hole  in  the  swivel  slide 
support  and  holds  the  truing  device  securely  in  place.  In 
tliis  position  the  post  J'J  upon  which  the  diamond  holder  is 
mounted  is  properly  located.  The  distance  between  the  axis 
about  which  llii^  worklicad  oscillates  and  the  center  of  the 
stud    upon    wliicli    tlic    lining   device   is   mounted   is   approxi- 


ASSEMBLY  OF  RADIAL  DRESSER 
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Rear    View    of    the    Van    Norma 
Radial   Grinder 


Diagram  showing:  Method  of  setting  up  the  Work  and   truing   the   Wheel 


mately  3  inches.  In  order  to  true  the  wheel,  it  is  obviously 
necessary  to  move  it  back  to  the  diamond  point,  and  this  is 
accomplished  by  means  of  the  distance  plug  shown  at  F  in 
Figs.  1  and  2,  the  length  of  this  plug  corresponding  to  the 
distance  between  the  vertical  pivotal  center  and  the  center 
of  the  stud  E.  In  starting  to  true  the  wheel,  the  wheel-slide 
is  released  and  moved  back  rather  more  than  3  inches;  after 
which  the  3-inch  distance  plug  is  swung  into  place  and  the 
slide  moved  forward  to  bring  the  stop  C  into  contact  with  it. 
This  locates  the  wheel  in  the  correct  position  for  truing. 

With  this  preliminary  statement,  the  method  of  procedure 
in  setting  up  a  new  wheel  in  correct  relation  to  the  work 
may  be  explained.  With  the  stop  C  in  contact  with  the  dis- 
tance plug  F,  the  wheel  is  brought  into  contact  with  the 
diamond  point,  which  may  be  swung  back  and  forth  about 
Its  stud.  The  first  step  is  to  locate  the  wheel  in  such  a 
position  that  the  diamond  point  is  centrally  located  in  regard 
to  the  wheel.  If  it  is  found  that  the  wheel  is  not  located 
centrally  on  the  diamond  point,  the  adjustable  stop  C  is 
regulated  until  the  wheel  is  brought  Into  the  required 
position.  This  also  locates  the  wheel  in  the  correct  relation 
to  the  work,  because  when  the  wheel  has  been  trued,  the  dis- 
tance plug  F  is  removed  and  the  wheel-slide  brought  forward 
to  bring  the  stop  C  up  against  its  bearing  on  the  frame  of  the 
machine,  causing  the  slide  to  be  advanced  exactly  3  inches. 
This  brings  the  wheel  central  in  regard  to  the  work.  After 
the  wheel  has  been  used  for  such  a  length  of  time  that  it  re- 
quires truing,  it  is  merely  necessary  to  move  the  wheel-slide 
back  and  engage  the  stop  C  with  the  distance  plug  F,  as 
previously  described,  and  then  swing  the  diamond  point  back 
and  forth  across  the  periphery  of  the  wheel. 

Fig.  4  also  shows  a  detailed  view  of  the  device  for  truing 
the  wheel.  The  stud  upon  which  the  wheel-truing  device  is 
mounted  is  secured  to  the  base  of  the  oscillating  head;  and 
the  method  by  which  the  wheel  truing  device  is  located  in 
line  with  the  spindle  of  the  wheel-head  has  already  been  de- 
scribed. Referring  to  the  assembly  view  shown  in  Fig.  4,  it 
will  be  seen  that  the  bracket  in  which  the  diamond  holder  is 
mounted  is  slipped  over  the  stud  and  held  in  place  by  a  bind- 
ing screw.  It  is  obviously  necessary  to  have  the  diamond 
holder  located  in  different  positions  in  the  bracket  when  tru- 
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ing  wheels  for  grinding  races  of  different  radii.  Tliis  is  con- 
veniently acconipli.shod  by  having  a  small  disk,  the  diameter 
of  which  is  the  same  as  the  radius  of  the  raceway  to  be 
ground,  set  up  on  a  pin  which  slips  into  a  hole  in  the  bracket, 
as  shown  in  the  illustration.  With  the  proper  sized  disk  in 
place,  the  diamond  point  is  brought  into  contact  with  the 
disk,  after  which  the  binding  screw  is  tightened  to  secure  the 
diamond  holder  in  place.  With  this  device  any  operator  is 
competent  to  adjust  the  diamond  point  for  truing  the  wheel 
to  the  correct  radius,  provided  he  has  been  given  a  disk  of 
the  proper  diameter.  The  bracket  and  diamond  holder  which 
it  carries  are  swung  back  and  forth  on  the  stud  to  true  the 
wheel. 

The  wheel-head  is  arranged  for  both  automatic  and  hand 
cross-feed.  Power  for  the  automatic  feed  is  provided  by  the 
lower  pulley  shown  at  the  right-hand  side  of  the  machine  in 
Figs.  1  and  2,  the  power  being  transmitted  through  gearing 
to  a  vertical  shaft  Inside  the  column  of  the  machine,  which 


pawl  shown  in  the  Illustration.  Manufacturers  using  this 
grinding  machine  have  found  that  the  amount  of  wear  de- 
veloped In  the  grinding  wheel  in  grinding  each  race  can 
be  accurately  determined.  For  instance,  one  manufacturer 
has  found  that  for  the  wheels  and  stock  which  he  uses,  the 
wheel  is  worn  0.00025  inch  for  each  race.  This  wear  Is  easily 
compensated  for  by  setting  the  shoe  on  the  feed  ratchet  after 
grinding  each  race,  so  that  the  wheel-head  is  fed  in  the  neces- 
sary additional  distance  to  compensate  for  the  wear  of  the 
wheel. 

Power  for  o.scillating  the  work-head  is  also  taken  from  the 
shaft  H.  The  edge  cam  /  mounted  at  the  top  of  this  shaft 
engages  with  a  roller  carried  by  the  lever  0.  As  the  cam  / 
rotates,  the  lever  0  moves  to  the  left  and  transmits  motion 
through  the  connecting-rod  P.  This  rod  is  secured  to  the 
double  disk  Q  which  is  loosely  mounted  on  a  pivot  that 
rotates  the  work-head.  It  will  be  seen  that  the  disk  Q  Is 
made  in  two  parts,  which  are  secured  together  by  two  bolts, 


Fig.    5.     Front   Elevation    of   the   Van   Norman   No.    3'i    Automatic    Radial    Grinder 


is  shown  at  //  in  Fig.  5.  At  the  top  of  this  shaft  there  is  an 
edge  cam  /,  on  the  upper  side  of  which  the  face  cam  J  is 
located.  Each  revolution  of  the  shaft  H  brings  the  face  cam 
-/  into  contact  with  the  plunger  K,  causing  this  plunger  to 
be  raised.  The  motion  is  transmitted  by  the  plate  G  to  the 
plunger  L  which  actuates  the  pawl  M,  this  pawl  being  ad- 
justably set  to  pick  the  required  number  of  teeth  on  the 
feed  ratchet  wheel.  Each  tooth  of  the  ratchet  wheel  gives 
a  cross-feed  of  0.000025  inch  to  the  wheel-head.  The  ratchet 
wheel  is  provided  with  a  shoe  which  may  be  set  to  dis- 
engage the  automatic  feed  at  any  point.  When  the  pawl  has 
moved  the  ratchet  wheel  around  to  the  limit  of  the  required 
motion,  the  shoe  comes  under  the  pawl,  disengaging  the 
feed.  When  so  desired,  the  pawl  M  may  be  swung  back  out 
of  engagement  with  the  ratchet  wheel  and  the  small  lever  'N 
used  to  feed  the  wheel-head  by  hand.  Pushing  down  this 
lever  causes  the  ratchet  wheel  to  be  turned  by  the  second 


the  heads  of  which  fit  in  T-slots  in  the  lower  disk.  By 
loosening  these  bolts,  the  two  sections  of  the  disk  Q  may  be 
adjusted  in  relation  to  each  other  in  order  to  regulate  the 
field  of  oscillation  of  the  work-head.  The  angle  through 
which  the  work-head  oscillates  may  also  be  adjusted  by  regu- 
lating the  position  of  the  crankpin  which  secures  the  con- 
necting-rod P  to  the  lever  0.  Below  the  double  disk  Q  there 
is  a  block  splined  to  the  pivot  that  rotates  the  work-head. 
This  block  carries  a  tapered  pin  which  enters  a  hole  in  the 
disk  Q  when  it  is  desired  to  have  the  work-head  oscillated  by 
power. 

When  it  is  required  to  have  the  work-head  free  so  that  it 
may  be  oscillated  by  hand,  the  lever  S  is  swung  over  to  the 
left.  This  draws  the  tapered  plunger  down  out  of  the  disk 
Q,  leaving  the  disk  free  to  oscillate  about  the  pivot  without 
causing  the  work-head  to  move.  The  head  may  then  be 
swung  back  and  forth  by  hand.     When  it  is  again  desired  to 
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brliiK  tho  power  osc-lllation  Into  nrtlon,  the  haiulle  /S  Is 
nioviul  to  the  riKlit.  Tills  roloasos  the  pluiiKor  which  Is  pushed 
up  against  the  bottom  of  the  disk  Q  by  a  eoniprt^sslon  sprliiK, 
and  when  the  hole  in  this  disk  coinos  over  the  plunK<'r,  the 
latter  Is  pushed  up,  thus  eonneetlnR  the  disk  with  the  pivot 
and  brliiKlng  the  power  oselllatlon  Into  action.  The  lorwiird 
oscillation  of  the  work-head  Is  controlled  by  the  cam  /,  as 
previously  described,  and  when  the  hlfth  point  of  this  cam 
has  been  passed,  the  work-head  Is  returned  through  the  action 
of  the  chain  T  and  counterweight  (/,  the  movement  being 
controlled  by  the  contour  of  the  cam.  A  very  smooth  motion 
is  secured  In  this  way,  as  the  cam  and  roller  which  govern 
the  oscillation  of  the  head  are  always  held  In  contact  witli 
each  other  and  there  is  no  lost  motion. 

Fig.  1  shows  the  machine  for  grinding  the  races  of  single- 
row  ball  bearings,  while  a  machine  for  grinding  the  races  of 
double-row  bearings  Is  illustrated  in  Pig.  2.  These  two  ma- 
chines  are    identical    except    that    the    one    shown    in    Fig.    2 


It  desirable  for  each  to  make  his  own  work-holding  (ixtures. 
The  radial  diamond  holder  for  truing  the  whetil  is  part  of 
tlie  regular  e(|ulpnient  but  the  diamond  is  not  supplied  with 
tlie  holder.  The  work-holding  head  swings  9  inches,  and 
iilthough  this  machine  Is  especially  adapted  for  grinding  race- 
ways from  the  smallest  diameters  up  to  4  Inches,  larger  sizes 
can  easily  be  ground.  The  vital  features  of  these  grinders 
ixTK  protected  by  patents  issued  and  pending.  The  net  weight 
of  the  machine  is  IGOO  pounds. 

"UNIDRAFT"   DRAFTING  FABRIC 

'l"he  Universal  Drafting  Machine  (;o.,  Ch'vi^land,  Ohio,  Is 
about  to  place  a  new  drafting  fabric  upon  the  market  which 
provides  for  making  drawings  and  blueprints  by  an  entirely 
new  process.  This  fabric  is  somewhat  similar  to  ordinary 
tracing  cloth  but  it  is  covered  with  an  opaque  surface.  In 
making  a  drawing  on  this  material,  the  draftsman  works 
with  a  pointed  steel  tool  instead  of  a  pencil;  this  tool  is  used 


Fig.    6.     Plan    View    of    the    Van    Norman   No.    SVz    Radial    Grinder 


is  provided  with  means  for  shifting  the  work  after  the  first 
race  has  been  ground,  to  bring  it  into  position  for  grinding 
the  second  race.  Referring  to  the  illustration,  it  will  be 
seen  that  there  are  two  straight  levers  at  the  extreme  left. 
In  shifting  the  work,  the  operator  swings  the  first  of  these 
levers  over  with  his  right  hand.  The  lever  turns  a  pinion 
which  meshes  with  a  rack  on  the  cross-slide  in  the  work- 
head,  and  by  turning  the  handle  the  work  is  moved  back 
away  from  the  wheel.  He  then  takes  the  second  lever  in 
his  left  hand  and  swings  it  over.  This  lever  turns  a  second 
pinion  meshing  with  a  rack  which  actuates  a  longitudinal 
slide  In  the  work-head.  This  slide  causes  the  work  to  be 
moved  over  to  bring  it  into  the  proper  position  for  grinding 
the  second  race.  An  adjustable  stop  is  provided  on  the  longi- 
tudinal slide  which  can  be  set  to  enable  the  work-head  to  be 
brought  into  position  for  grinding  the  second  race.  The  first 
lever  is  then  swung  back  to  return  the  work-head  into  position 
to  start  grinding. 

Machines  of  this  type  are  built  either  with  or  without  a 
pump  and  water  equipment  for  wet  grinding.  The  regular 
equipment  does  not  include  chucking  devices,  as  the  great 
variety   of  work   handled   by   different   manufacturers   makes 


exactly  as  a  pencil  would  be  and  scrapes  away  the  opaque 
surface  along  the  lines  which  make  up  the  drawing.  This 
exposes  the  transparent  fabric  to  permit  the  passage  of  light. 
In  making  blueprints  from  such  drawings,  the  method  of 
procedure  is  exactly  the  same  as  where  ordinary  tracings 
are  used,  but  as  the  lines  are  transparent  and  the  remainder 
of  the  drawing  opaque,  it  will  be  evident  that  the  resulting 
blueprint  has  blue  lines  on  a  white  background  instead  of 
white  lines  on  a  blue  background. 

The  use  of  this  material  eliminates  the  necessity  of  mak- 
ing a  tracing  either  for  the  purpose  of  producing  blueprints 
or  for  providing  a  clear  and  durable  drawing  for  future 
reference.  The  lines  are  clean  cut  and  drawings  may  be 
made  on  this  material  just  as  rapidly  as  it  is  possible  to  make 
them  on  paper  with  an  ordinary  drawing  pencil.  The  sur- 
face of  the  "Unidraft"  fabric  is  a  dull  brown  which  reflects 
very  little  light  into  the  draftsman's  eyes,  thus  reducing  eye- 
strain and  troubles  resulting  from  this  cause.  The  elimina- 
tion of  the  necessity  of  making  tracings  is  the  means  of 
effecting  a  considerable  saving  on  each  drawing,  and  where 
there  are  a  great  many  drawings  to  be  made  on  a  single  job, 
there  is  also  a  great  reduction  of  the  time  required  to  get  out 
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a  lomplete  set  of  drawings.  Another  advantage  is  that  all 
errors  due  to  tracing  are  eliminated  and  the  checking  and 
correcting  of  drawings  is  materially  simplified,  because  the 
lines  stand  out  far  more  distinctly  than  the  lines  of  an 
ordinary  pencil  drawing. 

It  will  be  evident  from  tlu;  preceding  description  that  it 
s  possible  to  make  a  blueprint  at  any  time  before  the  draw- 
ng  is  completed  and  this  is  often  a  very  valuable  feature 
n  the  case  of  drawings  showing  general  layouts.  As  the  sur- 
face of  "Unidraft"  is  a  dull  brown,  it  does  not  show  dirt, 
which  is  another  point  that  will  be  appreciated  by  those  who 
have  had  experience  in  the  making  of  drawings  which  are 
worked  on  for  a  considerable  length  of  time,  or  with  draw- 
ings which  are  allowed  to  lie  about  in  places  where  there  is 


covered  with  an  opaque  brown  surface  which  is  cut  through 
by  a  steel  pointed  instrument.  This  exposes  a  white  line 
which  stands  out  in  strong  contrast  to  the  dark  background. 
An    idta    of    how    strongly    the    drawing    stands    out    will    be 


Fig.    1.     Example    of    a    Complicated    Structural    Dr 


uade   on    "Unidraft" 


a  lot  of  dust  and  dirt.  Another  point  in  favor  of  "Unidraft" 
is  that  the  necessity  for  sharpening  pencils  is  eliminated 
because  the  draftsman  works  with  a  steel  tool  which  does 
not  change  its  shape. 

It    has    already    been    mentioned    that    "Unidraft"    fabric    is 


Simpler  Drawing — Note   how   the   Lines  stand  out 


gathered  from  the  illustrations  which  show  reproductions  of 
several  drawings  made  on  this  material.  Fig.  1  shows  quite 
a  complex  structural  drawing,  while  Fig.  2  illustrates  a 
relatively  simple  design.  It  must  be  clearly  understood  that 
this  material  is  applicable  for  use  In  making  the  most  com- 
plicated mechanical  and  structural  drawings  and  for  all 
other  classes  of  drawings  which  can  be  made  with  pencil  and 
then  traced.  It  is  just  as  easy  to  erase  a  mistake  made  on 
"Unidraft"  as  it  is  to  erase  a  line  from  a  pencil  drawing,  and 
considerably  easier  than  it  is  to  erase  an  ink  line.  The 
erasing  is  done  with  an  ordinary  writing  pen  which  inks  in 
the  line  that  it  is  desired  to  erase — erasing  on  "Unidraft"  is 
merely  a  matter  of  replacing  the  opaque  surface  where  it  has 
been  taken  off  by  mistake.  Either  straight  or  curved  lines 
can  be  erased  in  this  way  and  after  the  erasure  has  been 
made,  it  is  possible  to  redraw  any  part  of  the  line  with  the 
steel  tool.  In  the  event  of  it  being  desired  to  change  a  full 
line  into  a  dotted  line,  this  is  very  easily  done  by  simply 
dotting  in  the  spaces  with  ink. 

It  has  already  been  stated  that  the  blueprints  of  these 
drawings  have  blue  lines  on  a  white  background,  but  where 
so  desired,  the  blueprints  may  be  reversed.  The  width  of 
the  line  may  be  varied  by  varying  the  pressure  on  t'le  point 


1080 


MACIIINEKY 


AuKust,  1914 


of  the  tool  in  tlio  sauu-  way  that  the  widtli  of  a  penci'.  line 
can  be  varied  by  varying  the  pressure.  The  fabric  may  be 
worked  on  with  a  drafting  machine  and  with  the  usual  draft- 
ing Instruments  without  scratching  its  surface  except  at  those 
points  where  it  is  desired  to  draw  the  lines.  Blueprints  of 
drawings  on  "Unidraft"  are  made  at  about  the  same  speed 
as  blueprints  of  ordinary  tracings. 


Fig,    5.     How  Free-hand  Lettering   is   done 

It  is  stated  that  it  is  easier  to  learn  to  draw  on  "Unidraft" 
fabric  than  to  learn  to  make  a  good  tracing.  The  cost  of 
making  drawings  is  reduced  because  the  original  drawing 
can  be  used  to  make  blueprints  without  requiring  a  tracing 
to  be  made.  This  saves  the  cost  of  tracing  cloth,  pencils  and 
ink,  and  also  the  expense  of  a  tracer's  time.     The  elimination 


of  errors  produced  in  tracing  Is  an  important  feature,  and  as 
tli(!  drawing  stands  out  (exceptionally  clear  on  the  dark  back- 
ground, it  is  easier  to  cheek  than  It  is  to  check  a  pencil 
ilrawiiig  uliieli  often  lieeoiiies  SDMiewliat  indistinct  before  it  is 
completed. 

Kigs.  1  and  2  show  reproductions  of  drawings  made  on 
"Unidraft,"  and  these  Illustrations  give  a  good  idea  of  the 
clearness  with  which  the  lines  stand  out.  Fig.  3  Is  an  en- 
larged view  of  the  instrument  used  for  drawing  the  lines.  It 
will  be  seen  that  the  point  of  this  instrument  is  rounded  and 
(iiie  limit  lines  for  lettering  may  be  made  by  using  the  tool 


pencil    provided    with    a    Steel    Drawing    Point 


edgewise.  Fig.  4  shows  the  method  of  procedure  in  drawing 
straight  lines  and  emphasizes  the  point  that  the  lines  come 
up  clearly  and  distinctly  as  they  are  drawn.  In  Fig.  5,  free- 
hand lettering  on  "Unidraft"  is  being  done  and  Fig.  7  shows 
the  use  of  a  bow-pencil  provided  with  a  steel  point  for  draw- 
ing circles  and  arcs  on  this  material.     In  Fig.  6  the  drafts- 


The  Use  of  an  Ordinary  Pen  to  erase  a  Line 


Fig.    8.     A   Full  Line   is   easily   converted  into  a  Dotted  Line 

man  is  using  an  ordinary  pen  and  ink  to  erase  a  line  and  it 
will  be  seen  that  the  portion  of  the  line  already  erased  is  to 
the  right  of  the  pen-point.  Fig.  8  shows  how  a  full  line  is 
easily  converted  into  a  dotted  line  by  simply  inking  in  inter- 
mediate spaces. 
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GARVIN   COPPER   COIL   FORMING 
MACHINE 

The  machine  shown  in  this  illustrtition  was  designed  to 
coil  copper  field  coils  for  automobile  liKhtiiig  systems,  tak- 
ing the  copper  In  strips  and  coiling  it  together  with  a  strip 
of  insulation  on  a  rectangular  arbor.  The  copper  strip  is 
not  only  cut  to  length,  but  has  a  right-angle  bend  at  one 
end,  which  is  used  for  dogging  purposes.  A  powerful  spring 
keeps  the  work  against  the  arbor  and  is  controlled  by  a  foot 
treadle.  The  machine  trips  automatically  on  the  completion 
of  three  revolutions  of  the  spindle.  The  coils  are  stripped 
off   the    arbor    by    turning    the    cjank    handle    shown    in    the 


Garvin    Copper    Coil    Forming    Machine 

center  of  the  spindle.  The  next  strip  is  put  in  place  and  the 
machine  will  start  immediately  on  removing  the  foot  from 
the  treadle.  Other  metals  can  be  used  in  place  of  copper, 
and  the  number  of  coils  and  their  shape  can  be  changed  to 
suit  the  work.  The  machine  is  manufactured  by  the 
Garvin  Machine  Co.,  Spring  and  Varick  Sts.,  New  York  City, 
and  weighs  665  pounds. 


CRESCENT  WOOD  SURFACER 

To  meet  the  requirements  of  shops  that  have  work  which 
is  too  heavy  for  the  24-inch  Crescent  planer,  the  Crescent 
Machine  Co.,  56  Main  St.,  Leetonia,  Ohio,  has  recently  placed 
on  the  market  a  26-inch  machine,  two  views  of  which  are 
shown  in  Figs.  1  and  2.  The  design  is  heavy  and  compact, 
requiring  little  floor  space,  but  providing  a  capacity  for 
handling  lumber  of  large  dimensions.  There  are  four  feed 
rolls,  all  of  which  are  driven  by  flanged  pulleys  on  each  end 
of  the  machine.    The  feed  is  of  the  Crescent  variable  friction 


Fig.    2.     Opposite  Side   of   Crescent  Surfacer   shown   in   Fig.    1 

type  which  has  found  successful  application  on  other  styles 
of  planers  built  by  this  company.  The  range  of  feed  is  from 
15  to  60  feet  per  minute,  and  a  pointer  and  scale  are  provided 
for  setting  the  machine  for  the  proper  feed. 

The  pressure  of  the  upper  feed  rolls  is  obtained  by  springs, 
which  some  shops  have  found  to  be  undesirable  owing  to  the 
fact  that  the  springs  are  not  easily  adjusted  for  different 
pressures,  and  because  a  foot  treadle  cannot  be  used  to  pro- 
vide additional  pressure  when  it  is  necessary.  These  diffi- 
culties have  been  overcome  by  providing  a  small  handwheel 
at  the  top  of  the  machine  which  may  be  turned  until  the  de- 
sired amount  of  pressure  is  obtained.  The  pressure  is 
quickly  adjusted  in  this  way  and  any  pressure  up  to  600 
pounds  may  be  readily  obtained.  Additional  pressure  may 
be  secured  by  operating  either  of  a  pair  of  foot  levers.  The 
springs  which  control  the  pressure  of  the  rolls  are  flexible, 
and  they  act  quickly  and  uniformly  so  that  the  machine  Is 
not  subjected  to  uneven  strains.  The  head  is  usually  fur- 
nished with  two  knives,  but  a  four^ided  head  may  be  ob- 
tained on  special  order.  The  countershaft  for  driving  the 
machine  is  ordinarily  mounted  on  the  ceiling  or  it  may  be 
set  on  the  floor  back  of  the  machine  where  such  an  arrange- 
ment is  found  more  convenient. 


"LITTLE   DAVID"  RIVET   SET   RETAINER 

To  provide  for  the  safety  of  the  operators  of  the  "Little 
David"  riveter  of  its  manufacture,  the  Ingersoll-Rand  Co.,  11 
Broadway,  New  York  City,  has  recently  provided  a  rivet  set 
retainer  for  use  on  this  tool.  This  attachment  consists  of  but 
a  single  piece  of  heavy  spring  steel,  closely  wound  into  a 
spiral  form.     One  end  of  this  spring  fits  over  the  outside  of 


ccn;    26    by    8-ii 


Wood    Surfacer 


"Little   David"    Riveter    equipped    with   an   Improved 
Rivet    Set    Retainer 

the  hammer  nozzle  and  hooks  over  a  projection  integral  with 
the  nozzle.  The  other  end  is  wound  to  a  smaller  diameter. 
Sets  for  rivets  over  %  inch  diameter  are  formed  with  a 
coarse  thread  and  are  simply  screwed  into  place.  Sets  for 
rivets  %  inch  diameter  and  smaller  are  formed  with  a 
shoulder  and  are  slipped  into  the  retainer  while  it  is  de- 
tached from  the  hammer,  the  shoulder  holding  it  in  place. 
The  device  positively  prevents  the  rivet  set  or  piston  from 
being  driven  out,  even  when  the  hammer  is  run  free. 

Other  important  improvements  have  been  embodied  in  the 
"Little  David"  riveter.  There  is  but  a  single  ground  joint 
between  handle  and  barrel,  and  these  parts  are  securely  held 
together  by  two  bolts,  one  on  each  side  of  the  barrel.  This 
construction  eliminates  the  need  of  a  vise  in  taking  the  tool 
apart  for  inspection,  a  feature  of  value  to  the  structural 
worker,  as  well  as  to  others  who  are  not  usually  equipped  with 
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special  facilities  for  repair  work.  There  are  no  threaded 
Joints  on  the  barrel.  Tlie  valve  chamber  Is  placed  beside  and 
parallel  to,  Instead  of  In  line  with  the  cylinder,  obviating  any 
possibility  of  Injury  to  the  valve  by  the  piston.  This  con- 
struction gives  a  very  much  shorter  tool,  addhiK  to  Its  uhc- 
fiilness,  as  It  can  ho.  used  in  closer  ciuartcrs. 

"Little  David"  riveters  are  made  with  either  outside  or 
inside  types  of  'triggers,  in  five  regular  sizes  adapted  for  all 
kinds  of  riveting  work.  In  addition,  there  arc  two  sizes  of 
jam  riveters  which  have  an  exceptionally  short  over-all 
length,  making  them  peculiarly  well  adapted  for  riveting  in 
very  cramped  (inarters. 


COATES  CENTRIFUGAL  CHIPPING 
HAMMER 

One  of  the  recent  products  of  the  ("oates  Clipper  Mfg.  Co., 
Worcester,  Mass.,  is  an  electrically  driven  centrifugal  chip- 
ping hammer.  This  tool  has  found  successful  application  in 
chipping  castings,  cleaning  the  bottoms  of  ships  while  in  dry- 
dock,  making  bolt  holes  in  concrete  and  a  variety  of  similar 
classes  of  work.  Power  is  supplied  by  a  1/5  horsepower  elec- 
tric motor  which  is  connected  to  the  centrifugal  hammer  by 
spur  gears.    There  is  a  spur  gear  on  the  armature  spindle  and 


Coates   electricaUy  driven   Centrifugal   Chipping  Hammer 

a  spur  gear  on  the  spindle  of  the  centrifugal  hammer,  these 
gears  being  connected  by  an  intermediate  gear.  The 
"ducking"  or  centrifugal  hammer  consists  of  a  disk  which 
has  the  hammers  pivoted  at  its  periphery.  The  disk  rotates 
at  high  speed,  and  centrifugal  force  causes  the  hammers  to 
fly  out  and  strike  the  end  of  the  chipping  tool,  after  which 
they  "duck"  back  to  permit  the  disk  to  continue  its  rotation. 
The  hammer  delivers  two  thousand  blows  per  minute  on  the 
chipping  tool. 


STANDARD  ROLL   GRINDING  MACHINE 

The  Standard  Engineering  Co.,  Ellwood  City,  Pa.,  is  now 
building  a  roll  grinding  machine  equipped  with  two  heads, 
both  of  which  are  located  on  the  same  side  of  the  roll 
and  arranged 
for  grinding 
both  the  necks 
and  bodies.  The 
whole  machine 
is  of  very 
massive  con- 
struction  so 
that  a  large 
amount  of  work 
can  be  pro- 
duced  without 
sacrificing  qual- 
ity. The  roll  is 
carried  on  dead 
centers  and 
driven  by  a 
10  horsepower 
variable  speed 
motor  mounted 
on  the  head- 
stock.  The  mo- 
tion is  trans- 
mitted    to     the 


Fig.    1.     Standard   Roll   Grinding   Machine 


roll  by  two  sets  of  worm  gears  entirely  enclosed  in  an 
oil-tight  case,  and  provided  with  ball  thrust  bearings. 
The  headstock  is  fixed  at  one  end  of  the  machine  while 
the  tailstock  is  movable  longitudinally  by  means  of  a 
rack  and  pinion.  In  addition  to  the  longitudinal  move- 
ment, the  tailstock  has  also  a  transverse  adjustment  for  lin- 
ing up  and  grinding  tapers.  Each  of  the  grinding  heads  is 
provided  with  a  26-inch  wheel  driven  by  a  15  horsepower 
motor  mounted  on  the  grinding  wheel  carriage.  This  motor 
is  of  the  variable  speed  type  in  order  that  the  peripheral 
speed  of  the  wheel  may  be  kept  uniform  as  the  diameter  is 
reduced  through  wear.  Each  wheel  is  protected  by  a  heavy 
steel  guard,  that  can  be  easily  removed  when  changing  wheels. 
The  longitudinal  travel  of  each  head  is  obtained  by  a  screw 
driven  by  gearing  and  a  belt  from  the  headstock  motor. 
This  gearing  has  clutches  for  controlling  the  motion  of  the 
grinding  head,  operated  by  a  handle  which  may  be  set 
at  any  convenient  position  on  the  front  of  the  bed.  In  ad- 
dition to  the  handle,  the  clutches  may  be  operated  by  a  stop 
on  the  carriage  so  as  to  obtain  a  continuous  motion  in 
both  directions.  This  motion  of  the  carriage  may  also  be 
obtained  by  means  of  a  handwheel  which  revolves  the  screw 
when  the  clutches  are  disconnected.  The  transverse  travel 
of  each  grinding  head  is  accomplished  by  means  of  a  screw 
having  a  handwheel  mounted  on  its  end.  In  addition,  another 
handwheel  is  provided  which  is  geared  to  the  screw  for  the 
adjustments.  This  last  handwheel  and  the  one  for  operat- 
ing the  carriage  longitudinally  are  placed  in  positions  which 
are  convenient  for  the  operator  while  watching  his  work. 
The  machine  is  provided  with  devices  for  truing  the  grind- 
ing wheels,  so  arranged  that  the  wheels  may  have  their  edges 
rounded  to  suit  fillets  in  the  roll  necks.  In  addition  to  car- 
rying the  roll  on  centers,  the  machine  is  provided  with  hous- 
ings for  carrying  the  roll  by  its  necks  in  case  this  method 

is  desired  when 
grinding  bodies. 
These  housings 
are  adjust- 
able so  that 
rolls  may  be 
"c  r  0  s  s  e  d"  or 
various  kinds 
of  tapered 
work  accom- 
plished. The 
machine  swings 
50  inches  and 
when  provided 
with  a  bed  30 
feet  in  length, 
which  is  the  size 
required  to  ac- 
commodate rolls 
having  a  length 
of  21  feet,  it 
has  a  weight 
of  about  80,000 
pounds. 
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MONARCH  GEARED  HEAD  LATHES 

To  meet  the  di'iiiaml  lor  ;i  latlic  ciiuippcd  with  individual 
motor  drive  or  single  pulley  drive,  the  Monareli  Macliine  Co., 
Sidney,  Ohio,  has  added  to  its  line  the  16-inch  by  6-foot 
and  the  14-inch  by  6-foot  machines  wliicli  are  illustrated  in 
Figs.  1  and  2.  Fig.  1  shows  the  applica- 
tion of  motor  drive,  and  Fig.  2  shows  a 
machine  equipped  with  the  single  pulley 
for  taking  power  direct  from  the  line- 
shaft.  It  must  be  understood,  however, 
that  either  machine  may  be  provided 
with  single  pulley  drive  or  motor  driv(! 
according  to  the  requirements  of  Uw. 
shop  in  which  it  is  to  be  installed.  The 
geared  hcadstoclc  provides  eight  mechani- 
cal changes  of  spindle  speed,  any  of 
which  may  be  instantly  obtained  by  oper- 
ating two  levers  at  the  front  of  the  head- 
stock.  With  the  driving  shaft  running  at 
300  revolutions  per  minute,  spindle 
speeds  of  25,  40,  58,  83,  116,  182,  262  and 
375  revolutions  per  minute  are  obtain- 
able. This  Is  a  wide  enough  range  for 
most  classes  of  work,  but  for  exceptional 
cases  a  two-speed  countershaft  or  a 
variable-speed  motor  may  be  employed  to 
extend  the  range. 

The  geared  headstock  applied  on  these 
lathes  is  the  automobile  sliding  gear 
type  of  transmission  with  positive 
clutches.  There  are  twelve  gears,  eight  of  which  are  con- 
stantly in  mesh.  All  of  the  gears  have  cut  teeth;  they  are 
8  pitch  and  I14  or  1%  inch  face  width.  All  bearings  are 
bushed  with  phosphor-bronze  and  the  changes  are  obtained 
by  two  levers  operating  over  segments  on  the  front  of  the 
headstock.  The  gears  run  In  oil  and  the  bearings  are  thor- 
oughly lubricated  by  the  splash  system.  The  headstock  is 
oil-tight  and  a  drain  is  provided  so  that  the  oil  may  be  run 
out   for   cleaning.      Provision    is   made    for   instantly   stopping 


drive  Is  employed,  a  IV^  or  2  horsepower  motor  Is  used.  The 
motor  should  run  at  from  1000  to  1400  revolutions  per 
minute.  Where  the  motor  Is  mounted  on  the  headstock,  the 
drive  is  through  a  silent  chain,  which  is  completely  enclosed 
to  provide  for  the  safety  of  the  operator.     An  ordinary  starter 


Fig.    1.     Monarch    16-inch    Lathe    equipped 


the  spindle  and  then  starting  it  again  at  the  same  speed. 
This  is  a  particularly  useful  feature  when  it  is  required  to 
stop  the  w^ork  for  measuring. 

For  machines  equipped  with  single  pulley  drive,  the  pulley 
is  provided  with  a  friction  clutch  which  is  operated  by  a 
shipper  rod  at  the  back  of  the  lathe.    Where  individual  motor 


th    Single    PuUey    Drive 

such  as  a  manufacturer  \vould  recommend  for  use  with  a 
constant-speed  motor  can  be  used.  This  starter  is  usually 
mounted  as  shown  in  Fig.  1. 

GLEASON  THREE-INCH  BEVEL 
GEAR  GENERATOR 

The  accompanying  illustrations.  Figs.  1  and  2,  show  a  small 
size,  generating  bevel  gear  planer  developed  by  the  Gleason 
Works,  Rochester,  New  York,  to  meet  the  demand  for 
a  machine  which  will  accurately  and  rapidly  handle  small 
bevel  gears  down  to  the  finest  pitches.  The  machine  in  gen- 
eral follows  the  well-known  lines  of  the  Gleason  two-tool 
generators  and  is  mounted  on  a  pedestal  which  is  integral 
with  an  oil  pan.  There  are  several  new  features  incor- 
porated in  the  design  which  facilitate  rapid  changing  of  the 
work.  Shifting  the  head  is  accom- 
plished by  means  of  a  rack  and 
pinion  operated  by  a  lever,  and  a  mi- 
crometer stop  is  supplied  for  readily 
setting  the  head  to  any  desired  dis- 
tance from  the  cone  center  of  the  ma- 
chine. The  distance  from  the  apex 
of  a  gear  to  the  back  of  the  hub 
being  known,  to  set  the  head  in 
position  all  that  is  necessary  is  to 
set  the  micrometer  stop  to  this  dis- 
tance and  then  bring  the  head  up  to 
the  stop.  The  locking  of  the  head  is 
effected  by  means  of  a  single  locking 
lever. 

The  u.se  of  the  tool  gages  is  also 
simplified  by  supplying  a  limit  gage 
0.0005  inch  over  and  under  for  length, 
with  a  separate  gage  for  the  pressure 
angle.  The  machine  can  be  ar- 
ranged for  either  belt  or  individual 
motor  drive,  and  Fig.  2  shows  the 
method  of  attaching  the  motor.  This 
generator  will  handle  any  bevel  gear 
not  over  2%  Inches  cone  distance  and  %  inch  face. 
The  largest  pitch  recommended  is  8  diametral  pitch 
and  the  smallest  pitch  for  which  tools  are  made  as 
standard  is  32  diametral  pitch.  Smaller  pitches  can  be 
cut,  but  this  is  limited  by  the  tool,  which  must  be  of 
sufficient    thickness    at    the    point    to    stand    up    to    the    cut. 
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Fig.    1.     The    New    Gleason    3-inch    Bevel    Gear    Generator 

The  machine  will  generate  a  tooth  in  four  seconds  as  the 
fastest,  and  forty  seconds  as  the  slowest  speed.  The  ex- 
tremes of  tool  speed  are  400  strokes  per  minute  and  120  per 
minute,  and  a  slip  gear  arrangement  is  provided  for  throw- 
ing the  tools  out  of  gear  while  making  changes.  The  index- 
ing mechanism  is  positive  and  runs  in  an  oil  bath;  and  the 
feed  mechanism  is  similarly  provided  for.  All  the  wearing 
surfaces  on  the  machine  are  square  gibbed  and  the  shaft 
bearings  are  bronze  lined.  All  gears  are  pack-hardened,  and 
an  oil  pump  is  part  of  the  regular  equipment.  The  machine 
weighs  1250  pounds  and  takes  44  by  32  inches  floor  space. 


BROWN    &    SHARPE    NO.   OG    AUTOMATIC 
SCREW   MACHINE 

.\  r('('ont  addition  to  the  lino  of  automatic  scr(!W  machines 
iiiaiiul'actured  by  tlic  Ilrown  &  Sliarpe  Mt'g.  (;o..  Providence, 
U.  I.,  is  shown  in  the  accompanying  illuHtratioii.  A  notable 
feature  of  this  machine  Is  the  method  of  driving  it,  only  one 
belt  being  used.  The  main  driving  pulley  runs  in  one  direc- 
tion at  a  constant  speed  and  is  equipped  with  a  friction  clutch 
for  starting  and  stopping,  allowing  the  machine  to  be  belted 
directly  to  the  lincshaft,  with  all  overhead  works  eliminated. 
Not  only  does  this  permit  the  belt-driven  machines  to  be 
placed  to  much  better  advantage  on  the  shop  floor,  but  It 
makes  the  arrangement  for  individual  motor  drive  compara- 
tively simple.  A  constant-.sp(!ed  motor  is  employed,  it  being 
attached  to  the  rear  of  the  cabinet  base.  The  main  driving 
shaft  runs  through  the  base  of  the  machine.  Power  is  trans- 
mitted from  this  shaft  to  the  spindle  by  a  pair  of  belts,  one 
for  driving  forward  and  one  backward,  an  automatically 
operated  friction  clutch  controlling  the  change. 


Brown   &   Sharpe    No.    OG    Automatic   Screw   Machine 

Speed  changes  are  made  by  means  of  a  pair  of  change  gears 
located  outside  of  the  base  at  the  right-hand  end,  under  the 
hinged  cover.  An  automatic  speed  change  is  incorporated  in 
the  driving  mechanism  and  operated  by  the  machine  feed 
shaft.  This  serves  to  slow  down  the  spindle  in  the  ratio  of 
1  to  2Vi  for  threading  and  similar  operations.  This  machine 
handles  bar  stock  up  to  i/^  inch  in  diameter  and  turns  work 
to  1%  inch  in  length.  It  is  known  as  the  No.  OG  auto- 
matic screw  machine.  The  details  of  construction  and  opera- 
tion of  the  driving  mechanism  on  this  machine  are  similar  in 
general  to  those  on  the  No.  OOG  automatic  screw  machine, 
which  was  fully  illustrated  and  described  in  the  April,  1913, 
number  of  Machinery. 


Partial    Cross-sectional    View    showing    Application    of 
Electric    Motor   Drive 


"CAPITAL"    GRINDER 

A  small  rapid  production  internal  grinder  has  recently 
been  placed  on  the  market  by  the  Lansing  Stamping  &  Tool 
Co.,  Lansing,  Mich.  This  machine  is  rigidly  built  and  is 
an  accurate  and  economical  producer.  The  grinding  spindle 
is  rigidly  mounted  and  driven  by  two  belts,  which  overcomes 
vibration  or  any  tendency  for  the  spindle  to  run  out  of 
truth.  The  machine  is  designed  to  finish  holes  from  %  inch  to 
2  inches  in  diameter  and  up  to  2  inches  in  length.  Power 
feed  for  the  table  is  not  provided,  because  it  has  been  found 
that  for  a  short  hole  more  satisfactory  results  are  obtained  by 
using  hand  feed.  The  feed  is  accomplished  by  means  of  a 
handwheel  which  operates  a  rack  and  pinion.  The  table  is 
of  heavy  construction  and  the  ways  are  automatically  oiled 
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with  rolls  set  in  the  bed;  this  gives  a  particularly  smooth 
action  and  makes  it  possible  to  produce  work  with  a  very 
liiKh  finish.  Chatter  marks  are  also  entirely  eliminated  by 
this  construction. 

One  of  th<!  principal  features  of  this  machine  is  the  means 
provided  for  stopping  the  work  chuck  in  order  to  gage  the 
hole.  This  is  accomplished  by  the  mechanism  shown  in  Fig. 
2  which  consists  of  a  roll  carried  by  a  bracket  at  the  back 
of  the  table  which,  through  a  tripping  device,  operates  a 
clutch  on  the  countershaft  when  the  table  is  moved  to  the 
extreme  of  its  travel.  This  clutch  i.s  of  the  conical  type  and 
furnished  with  cork  inserts.  A  spring  on  the  countershaft 
throws  the  clutch  back  into  engagement  when  it  is  desired  to 
start  the  machine.  The  clutch  is  operated  by  a  fork  at  the 
end  of  a  bcllcrank  lever  which  receives  its  motion  from  a 
tie-rod  operated  by  a  tripping  dog.  This  dog  is  engaged  by 
the  roll  carried  on  a  bracket  fastened  to  the  table  of  the 
machine.  As  the  table  is  thrown  back  out  of  the  operating 
position,  this  roll  comes  into  contact  with  the  tripping  dog, 
throws  the  clutch  out  of  engagement  and  operates  the  brake, 
thus  stopping  the  rotation  of  the  work  instantly.  The  clutch 
can  also  be  thrown  out  by  a  foot  lever  shown  in  Fig.  2. 
The  provision  of  this  means  for  stopping  work  is  of  such  im- 
portance that  one  automobile  manufacturer  who  is  using 
these  machines  for  certain  grinding  operations  has  found  it 
possible  to  increase  his  rate  of  production  50  per  cent.  Also, 
many  parts  which  were  formerly  finished  by  lapping  are  now- 
ground  on  this  machine. 


Fig.    1.      "Capital"    Internal    Grinder 

Fig.  3  shows  a  cross-sectional  view  of  the  headstock  which 
is  very  rigid  in  design  and  provided  with  phosphor-bronze 
tapered  bearings  that  enable  adjustment  to  be  made  to 
compensate  for  wear.  The  spindle  is  fitted  for  carrying 
spring  chucks  but  jaw  chucks  can  also  be  used.  The  spindle 
is  made  from  50  point  carbon  crucible  steel;  it  has  a  114-inch 
hole  through  its  center  to  provide  for  handling  collet  work 
and  is  large  enough  to  accommodate  a  dust  collecting  pipe 
used  in  connection  with  the  machine  when  dry  grinding 
operations  are  being  performed.  The  table  upon  which  the 
headstock  is  mounted  is  made  of  cast  iron;  it  is  36  inches 
long  with  wide  V  and  flat  ways  and  has  oiling  rollers  set  in 
the  bed. 

The  internal  grinding  spindle  is  made  of  hardened  and 
ground    tool    steel    and    runs    in    Hess-Bright    ball    bearings 
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liow   the   Work   Ch 


Capital"    Internal   Grinder,    showing 
uck  is  stopped   automatically 


which  have  a  four-point  bearing  at  the  front  and  a  three-point 
bearing  at  the  rear.  This  spindle  is  provided  with  felt 
washers  to  prevent  dust  getting  into  the  bearings  and  is 
capable  of  running  at  a  speed  of  22,000  revolutions  per 
minute.  It  is  driven  by  two  belts  which  not  only  afford  a 
steady  drive  but  also  eliminate  any  binding  of  the  spindle 
In  its  bearing.  This  tends  to  equalize  the  belt  pull  and  in- 
sures a  true  running  spindle.  The  grinding  head  is  set  by 
a  handwheel  and  dial  which  has  two  hundred  graduations 
and  can  be  set  to  0.001  inch. 

The  following  will  give  an  idea  of  the  productive  capacity 
of  this  machine.  On  cams  for  automobile  cam-shafts  the  holes 
in  which  are  %  inch  in  diameter  by  %  inch  long,  and  from 
which  0.008  inch  has  to  be  removed  from  the  inside  diameter, 
a  production  of  60  cams  per  hour  is  secured.  The  cams  are 
heat-treated  steel.  Another  job  handled  on  this  machine 
consists  of  grinding  a  hole  %  inch  in  diameter  by  1%  inch 
long  in  spindle  bushings,  and  this  work  is  produced  at  the 
rate  of  sixty  pieces  per  hour,  the  same  amount  of  metal 
being    removed    from    this    hole    as    in    the    preceding    case. 
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lUisliiiiKs  for  roller  boarings  which  arc  VA  Inch  In  diameter 
liy  2  lncli(>s  loiiK,  and  which  are  recjiilred  to  have  an  cx- 
troiiu'ly  liinh  (liiish  and  to  be  perfectly  accurate  as  regards 
thf  (•oiiccntrlcity  of  the  bore  from  end  to  end,  are  finished 
on  this  machine  In  a  very  satisfactory  way. 

As  previously  mentioned,  the  feature  of  this  nuuhinc  which 
makes  possible  such  high  rates  of  production  is  the  fact  that 
the  work  chuck  can  be  instantly  stoiipcd  for  Kaslng  the 
work.  The  machine  has  only  one  belt  shifter  which  is  oper- 
ated by  moving  the  table  back.  The  workman  can  caliper 
the  work  very  rapidly,  and  in  addition  to  allowing  him  to 
turn  out  work  more  quickly,  the  machine  is  also  capable  of 
the  highest  possible  accuracy.  The  following  gives  the 
principal  dimensions  of  these  grinders:  traverse  of  table,  10 
inches;  greatest  distance  from  wheel  spindle  to  work  spindle. 
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Fig.    4.     Special  Head  for  Use  in  grinding  Valve   Seats 

12  inches;  swing  of  work-head  over  table,  8  inches;  swivel 
of  work-head,  60  degrees;  size  of  nose  on  work  spindle,  2 
inches  in  diameter  with  eight  left-liand  threads  per  inch;  and 
length  of  cross-slide,  15  Inches. 


WHITOOMB-BLAISDELL  PLANER  WITH 
GEARED  SPEED  BOX 

The  accompanying  illustration  shows  a  planer  recently 
built  by  the  Whitcomb-Blaisdell  Machine  Tool  Co.,  134  Gold 
St.,  Worcester,  Mass.,  which  is  equipped  with  a  geared  speed- 
box.  This  is  nothing  more  than  the  sliding  gear  automobile 
transmission  applied  to  a  planer. 

It  will  be  seen  from  the  illustration  that  the  gear-box  is 
mounted  on  a  bracket  secured  to  the  housings  of  the  planer. 
At  the  side  of  the  machine  there  is  a  dial  with  four  stations  in 
which  a  spring  plunger  can  be  entered  by  operating  a  suit- 
able hand  lever.  By  locating  the  plunger  in  any  of  these 
holes,  the  corresponding  pair  of  gears  in  the  change  gear  box 
are  engaged  to  give  the  required  forward  speed.  The  forward 
speed  shaft  telescopes  inside  the  return  speed  shaft.  Four 
cutting  speeds  of  25,  35,  45  and  60  feet  per  minute  are  avail- 
able, and  the  return  speed  is  constant  at  100  feet.     The  illus- 


Sliding    Gear    Speed    Box    for    Whitcomb-Blaisdell    Planer 

tration  shows  the  machine  equipped  for  belt  drive,  but  it  is  a 
very  easy  matter  to  mount  a  motor  on  the  bracket  and  pro- 
vide the  necessary  gearing  for  individual   motor  drive. 


M.  B.  HILL  CLAMP 

The  accompanying  illustration  shows  a  clamp  made  by 
the  M.  B.  Hill  Mfg.  Co.,  Worcester,  Mass.,  which  is  so  de- 
signed   that   one   side   is   prevented    from   dropping   down  by 


means  of  a  pin 
placed  in  front  of 
the  roar  screw. 
This  clamp  can 
b{!  operated  with 
one  hand,  leav- 
i  n  g  the  o  t  li  e  r 
hand  free  to 
handle  the  work. 
It  is  claimed  that 
the  work  can  be 
held  more  se- 
curely and  with 
less  strain  on  the 
screws  than  is 
possible  with  the 
old  style  of  clamp, 

as  the  pin  causes  the  jaws  to  have  a  more  even  contact  on  the 
work.  These  clamps  are  made  in  three  sizes  to  meet  the  re- 
quirements of  different  classes  of  work. 


B.    Hill   Cla 


AKRON   MULTI-CONE   CLUTCH 

The  accompanying  illustration  shows  a  cross-sectional  view 
of  the  "Ideal"  multi-cone  clutch  which  is  a  recent  product  of 
the  Akron  Gear  &  Engineering  Co.,  Akron,  Ohio.  This  is 
what  might  be  called  a  multiple-disk  cone  clutch  and  its  de- 
sign represents  a  departure  from  the  usual  types  of  friction 
clutclies.  In  order  to  avoid  too  sudden  engagement  of  the 
cones,  the  face  angles  are  greater  than  those  of  the  ordinary 
two-cone  clutch,  and  the  clutching  force  and  pulling  power 
lost   in   this   way   is   compensated    for   by   the   addition   of   a 


^:rdm 
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Cross-sectional  View   of   Akron   Multi-cone   Clutcn 

third  cone  which  practically  doubles  the  pulling  power.  The 
cones  run  in  oil  and  have  oil  films  between  them  which 
permit  the  clutch  to  slip  before  the  films  are  broken  down 
by  the  contact  pressure.  In  this  way  the  too  sudden  en- 
gagement of  the  clutch  is  avoided. 

The  design  of  the  cones,  togetlier  with  the  application  of 
the  oil  bath,  permits  immediate  disengagement  of  the  clutch 
when  it  is  thrown  out.  Very  little  force  is  required  to  throw 
in  the  clutcli  and  the  movement  of  the  shifter  is  relatively 
small  so  that  the  clutch  is  suitable  for  foot  control  or  for  use 
in  places  where  long  levers  cannot  be  employed.  The  hori- 
zontal pressure  exerted  by  the  throw-in  mechanism  is 
equally  distributed  over  the  complete  surface  so  that  there 
is  no  tendency  to  distort  the  cones.  When  the  clutch  is 
thrown  out  of  engagement,  the  throw-in  mechanism  is  at 
rest  and  there  is  no  danger  of  centrifugal  force  engaging 
the  clutch. 

Referring  to  the  illustration,  the  driving  ring  A  is  keyed 
to  the  shaft  and  the  middle  or  driving  cone  B  is  driven  from 
the  ring  A  by  means  of  two  feather  keys.  Both  friction  sur- 
faces of  the  cone  B  are  provided  with  oil  grooves.  The 
driven  cones  D  and  E  are  brought  into  contact  with  the 
middle  cone  B  when  the  shifter  sleeve  F  is  pushed  in.  When 
this  lever  is  pushed  in  the  rollers  G  are  thrown  outward  and 
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forward  against  the  ring  //,  carrying  the  cone  K  forward  into 
contact  with  the  middle  cone  B,  and  then  carrying  the  middle 
cone  into  contact  with  the  outer  cone  D.  Having  these 
cones  come  into  contact  singly  prevents  the  clutch  from 
engaging  too  suddenly.  The  inner  cone  E  is  made  to  re- 
volve with  the  outer  cone  I)  by  means  of  lugs  /  which  pro- 
ject outward  from  the  ends  of  the  cone  K  and  ride  between 
lugs  J  located  on  the  inside  of  the  casing.  The  faces  of 
these  lugs  J  are  turned  true  and  serve  to  hold  the  ring  H 
centrally.  The  casing  screws  onto  the  outer  cone  D  and  is 
locked   in  place  by  set-screws. 

The  inner  end  of  the  locking  screw  K  enters  one  of  the 
slots  in  the  outside  of  the  ring  //,  causing  this  ring  to  revolve 
with  the  casing.  The  adjustment  of  the  clutch  is  made  by 
inserting  this  screw  into  one  of  the  slots.  The  rollers  G  and 
the  pivots  on  which  thoy  arc  supported  are  of  large  diameter 
and  bearing  area  to  afford  long  life  and  easy  operation.  In 
throwing  the  clutch  out  the  rollers  O  strike  the  lugs  M  and 
pull  the  cone  E  forward  to  give  the  required  clearance  for  the 
oil  Alms  between  the  surfaces  of  the  cones.  The  face  angle 
of  the  cones  is  large  enough  to  enable  them  to  disengage  In- 
stantly. The  throw'-in  mechanism  is  very  powerful,  the 
multiplication  between  the  horizontal  force  on  the  shifter 
sleeve  F  and  the  pressure  on  the  cone  faces  being  ap- 
proximately 100  to  1  for  all  sizes  of  clutches. 


"NATOO"   HIGH-SPEED   MULTIPLE   DRILLS 

The  National  Automatic  Tool  Co.,  Richmond,  Ind.,  has 
recently  added  to  its  line  two  high-speed  multiple  drills 
which  embody  many  features  of  high  productive  value. 
These  meet  the  demand  for  powerful  machines  capable  of 
drilling  up  to  %-inch  holes  in  cast  iron  at  heavy  feeds.  The 
"Natco"  No.  18  drill  shown  in  Fig.  1  is  of  the  table  feeding 
type,  the  head  being  tongue  grooved  and  bolted  solidly  to  the 
column.     It  is  designed  to  drive  eight  Vz-,  twelve  %-  or  twelve 


Fig.    1.     No.    18    ■Natco"    High-speed   Multiple    Drill 


Fig.    2.     No.   20   "Natco"   High-speed  Multiple  Drill 

5/16-lnch  drills  in  cast  iron  at  a  feed  of  5  inches  per  minute 
'vith  the  drills  running  at  a  peripheral  velocity  of  75  feet 
per  minute.  Under  a  test  it  carried  a  much  heavier  com- 
plement of  drills  than  the  above  with  ease  under  the  heaviest 
feeds.  The  "Natco"  multiple  drill  embodies  weight,  proper 
distribution  of  metal  to  Insure  maximum  rigidity,  proper 
speeds  and  feeds  for  high-speed  drills  and,  above  all,  a 
machine  with  all  its  parts  designed  to  deliver  the  power 
necessary  to  obtain  the  above  results. 

The  column  is  of  heavy  box  section,  the  metal  being  so 
distributed  as  to  Insure  a  maximum  of  strength  and  rigidity. 
It  has  a  wide  face  to  which  a  steel  rack  is  securely  fastened. 
The  drive  is  by  means  of  a  two-step  cone  and  continuous 
belt.  The  idler  pulleys  are  of  large  diameter  and  are 
mounted  on  Hyatt  high-duty  roller  bearings.  The  cone  pul- 
ley on  the  base  is  also  mounted  on  Hyatt  high-duty  roller 
bearings.  This  insures  a  high  transmission  efficiency.  The 
knee  has  an  extended  top  providing  a  support  where  it  is 
needed  most  and  the  main  part  is  of  box  section  which  in- 
sures a  very  stiff  support  for  the  work  to  be  drilled.  It  is 
counterbalanced  with  sectional  weights  which  may  be  added 
to  or  removed  to  suit  the  work  being  drilled.  The  table  is 
made  with  a  large  oil  channel  around  the  outer  edge  to  catch 
the  overflow  of  lubricant,  and  a  screen  oil  pocket  in  this 
channel  prevents  chips  from  choking  up  the  pipe.  The  feed 
box  is  located  near  the  top  of  the  column  on  the  side,  which 
provides  three  changes  of  feed  that  may  be  made  while 
the  machine  is  running.  The  feed  gears  are  hardened  and 
run  at  moderate  speeds  in  a  bath  of  oil.  All  the  bearings 
are  bronze  bushed.  The  feed  worm-gear  is  made  of  bronze, 
the  worm  being  provided  with  an  extra  heavy  ball  thrust, 
and  the  bearings  at  this  point  are  bronze  bushed.  A  guard 
is  provided  which  completely  covers  these  parts. 
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Tho  rack  pinion  sliall  is  ni.idc  ol'  criiclblo  stool  and  tlio 
pinion  ia  rut  liom  ilic  sciliil.  'I'liis  construction  Insures 
great  strcnutli.  Tlu<  ri^;llt  hniid  end  ol'  tliis  sliiil'l  is  pro- 
vided with  an  adjustable  liand  lever  or  a  rour-arin  pilot  lor 
rapid,  easy  advance  and  return  ol'  the  table.  The  power  feed 
whl<'h  Is  of  the  worm  knockout  construction  may  be  tripped 
by  hand  or  automatically  »t  any  point.  Tho  table  returns 
automatically  to  its  "hom(>"  position  after  behiK  tripped. 
Pressing  down  on  tho  feed  lover  releases,  and  pullluK  up  en- 
gages tho  feed.  This  machine  is  provided  with  a  9  by  l.''>-uich 
roctangular  hi-ad  which  can  he  e<iuipped  with  from  two  to 
sixteen    adjustable    spindles.       All     gears     in     the     head     ai-c 

hardened  and  ground 
and  run  in  oil.  All 
bearings  are  b  r  o  n  z  c 
bushed.  The  head  may 
be  otiuipped  with  vari- 
ous combinations  of 
arms  or  cluster  boxes. 
The  drill  spindles  are 
made  of  special  steel 
hardened  and  ground 
and  provided  with  ball 
thrust  bearings  at  the 
lower  end  and  lock- 
nuts  at  the  upper  end 
to  take  up  any  end 
wear  that  may  develop. 
The  spindles  are  made 
to  carry  either  straight 
shank  or  Morse  taper 
shank  drills,  as  re- 
quired, and  the  ma- 
chine may  be  provided 
with  a  reservoir  to 
carry  lubricant  to  the 
point  of  the  drills. 
The    bronze    bearings 

Fig.    3.     "Natco"    Spindle    Adjustment  which     Carry     the     drill 

spindles  are  provided  with  vertical  adjustment  to  compensate 
for  variation  in  the  drill  collets.  This  adjustment  is  quickly 
and  easily  secured  by  simply  loosening  one  nut  which  is  al- 
ways accessible,  regardless  of  liow  close  the  spindles  may  be 
clustered  together.  This  spindle  adjustment — which  is  a  pat- 
ented construction — holds  the  bearing  rigidly  to  the  end  of  the 
arm,  and  the  arm  may  be  moved  to  cover  any  layout  within  the 
range  of  the  liead.  The  construction  is  illustrated  in  Fig.  3. 
In  making  the  adjustment,  it  is  only  necessary  to  loosen  the 
nut  A,  as  mentioned.  This  allows  the  steel  beam  B  to  rock 
on  its  fulcrum  and  loosen  the  bearing  to  provide  for  making 
the  adjustment.  The  ball  thrust  bearing  on  this  spindle  is 
shown  at  C  and  the  lock-nuts  and  washer  for  taking  up  end 
wear  are  illustrated  at  D.  It  will  be  seen  that  an  oil  chamber 
is  provided  in  the  bronze  bearings  in  order  to  insure  ade- 
quate lubrication  of  the  spindles.  The  universal  joints  used 
on  the  "Natco"  multiple  spindle  drills  are  milled  from  the 
solid  and  carefully  hardened.  One  of  these  joints  is  shown  at 
E  in  Fig.  3.  This  is  composed  of  only  five  pieces  and  does  not 
depend  upon  a  cross-pin  that  may  be  broken,  or  upon  screws 
that  may  work  loose.  The  weight  of  this  No.  18  drill  is 
1400  pounds  without  the  adjustable  arms. 

The  "Natco"  No.  20  drill  shown  in  Fig.  2  is  a  heavier  ma- 
chine equipped  with  larger  sizes  of  lieads  and  a  greater  num- 
ber of  spindles.  It  is  an  extremely  powerful  machine  capable 
of  driving  up  to  %  inch  high-speed  drills  in  cast  iron.  The 
table  feeds  the  work  up  to  the  drills,  the  head  being  tongue 
grooved  and  bolted  securely  to  the  column.  It  was  designed 
to  drive  from  six  to  eiglit  %-inch  drills  or  their  equivalent  in 
cast  iron,  at  a  feed  of  5  inches  per  minute  with  the  drills  run- 
ning at  a  peripheral  velocity  of  75  feet  per  minute.  The 
No.  20  drill  embodies  all  the  essentials  for  liigh-speed  drill- 
ing results,  namely,  weight,  proper  distribution  of  metal  to 
insure  rigidity,  proper  speeds  and  feeds  for  high-speed  drills. 

The  column  is  of  heavy  box  section,  and  has  a  wide  face  to 
which  the  steel  rack  is  securely  fastened.  The  drive  is  by 
means  of  a  two-step   cone  and  continuous  belt,  the  two-step 


cone  being  mounted  on  Hyatt  roller  bearings.  The  idler 
pulleys  are  of  largo  diamotor  and  also  mounted  on  Hyatt 
roller  bearings.  The  knee  has  an  extended  top,  providing  a 
support  where  it  la  most  needed,  and  the  main  part  is  of  box 
section.  It  Is  counterbalanced  and  is  provided  with  a  new 
friction  power  feed  which  Is  an  entirely  new  principle  ap- 
plied to  multiple  spindle  drills.  The  advantage  of  tho  friction 
power  feed  is  that  the  drills  can  be  brought  up  against  the 
work  before  throwing  in  the  feed,  thereby  saving  time  in 
bringing  the  work  to  the  point  of  the  drills.  It  also  elimin- 
ates any  danger  of  breakage  to  the  power  feed  mechanism, 
because  should  anything  become  caught,  the  friction  would 
slip  when  the  pressure  reaches  a  certain  point.  The  friction 
is  adjustable  to  compensate  for  the  different  loads  that  are 
being  drilled.  The  rack  pinion  shaft  is  made  of  crucible 
steel  and  the  pinion  is  cut  from  the  solid,  insuring  great 
strength.  The  right-hand  end  of  this  shaft  is  provided  with 
either  an  adjustable  lever  or  four-arm  pilot  for  rapid,  easy 
advance  or  return  of  table.  The  power  feed  may  be  tripped 
by  hand  or  automatically  at  any  point,  the  table  returning 
automatically  to  its  "home"  position.  The  table  is  made  with 
a  large  oil  channel  to  catch  the  overflow  of  cutting  lubricant 
and  a  screen  pocket  prevents  chips  from  choking  up  the  oil 
pipe. 

The  feed  box  is  located  on  the  side  of  the  column  near  the 
top.  It  provides  three  changes  of  feeds.  The  feed  gears  are 
hardened  and  run  at  moderate  speeds  in  a  bath  of  oil.  All 
the  bearings  are  bronze  bushed.  Several  sizes  of  heads  are 
provided,  all  of  which  may  be  equipped  with  various  com- 
binations of  adjustable  arms  or  cluster  boxes.  Some  of  the 
heads  are  equipped  with  the  "Natco"  independent  drill  speed 
feature  which  gives  two  independent  changes  of  speed  in  the 
head  for  each  step  on  the  cone,  thereby  making  possible  the 
drilling  of  large  and  small  holes  in  tlie  same  operation  at  cor- 
rect cutting  speeds.  All  gears  in  the  head  are  hardened  and 
ground  and  run  in  oil.  All  bearings  are  phosphor-bronze 
bushed.  The  smaller  sized  heads  are  arranged  with  from  two 
to  sixteen  adjustable  spindles  and  the  larger  sizes  have  from 
two  to  twenty-four  adjustable  spindles.  The  adjustable  arm, 
drill  spindles  and  universal  joints  are  of  the  same  construction 
as  illustrated  in  Fig.  3  for  the  description  of  the  No.  18  drill. 
The  main  points  of  advantage  of  the  No.  20  drill  over  the 
No.  18  is  greater  capacity,  the  independent  drill  speed 
feature,  larger  sizes  of  heads,  greater  number  of  spindles  and 
the  new  friction  power  feed.  The  weight  of  the  No.  20  drill 
is  2300   pounds  without  the  adjustable  arms. 


OOATES    FLEXI-SHAFT   SCREW-DRIVER 

The  power-driven  screw-driver  which  forms  the  subject 
of  this  article  is  a  recent  product  of  the  Coates  Clipper  Mfg. 
Co.,  Worcester,  Mass.  Tliis  tool  is  driven  by  one  of  the 
flexible  shafts  manufactured  by  this  company,  wliich  trans- 
mits power  to  the  screw-driver  through  a  worm  and  worm- 
wheel.  The  thrust  of  the  worm  is  taken  by  a  ball  bearing  so 
that  the  tool  runs  very  smoothly  at  all  times. 

The    blade    of    the    screw-driver    remains    stationary    until 


Coates    Flexi-shaft    Screw-driver 


pressure  is  applied  to  the  breast-plate.  This  pressure  en- 
gages a  friction  clutch  and  starts  the  tool  operating.  The 
clutch  may  be  adjusted  so  that  it  will  release  at  different 
pressures  according  to  the  work  which  is  being  liandled. 
This  feature  prevents  marring  the  slots  in  the  heads  of  the 
screws  wlien  they  have  been  driven  home.  When  the  pressure 
on  the  breast-plate  is  released,  the  clutch  is  disengaged. 

Different  sizes  of  screw-driver  blades  may  be  mounted  in 
the  tool  to  adapt  it  for  different  classes  of  work.  The  tool 
may  also  be  used  for  drilling  operations.  For  this  purpose, 
a   drilling   attachment   is   provided   which   has   a   slot   at   its 
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upper  end  into  which  the  blade  of  the  screw-driver  fits.  The 
arrangement  will  be  readily  understood  from  the  illustra- 
tion  without  r('(|uirinK   further  description. 


GREENFIELD   NO.    1  PLAIN   GRINDER 
WITH   HYDRAULIC  TABLE   FEED 

The  Greentield  Machine  Co.,  Grecnlicld,  Mass.,  is  now  build- 
ing a  plain  grinding  machine  for  handling  cylindrical  work 
up  to  12  Inches  in  length  and  up  to  4  inches  in  diameter. 
For  those  plants  manufacturing  small  parts  which  can  be 
finished  by  grinding,  this  machine  has  several  features  that 
commend  it.  The  most  noteworthy  point  in  the  design  is  the 
application  of  a  hydraulically  operated  table.  This  method 
of  driving  does  away  with  all  gears,  clutches,  etc.,  usually 
employed  for  this  purpose  and  it  is  claimed  by  the  manu- 
facturers that  it  is  far  superior  in  smoothness  and  evenness 
of  operation.  The  machine  is  adapted  for  either  straight  or 
taper  grinding  and  is  essentially  a  manufacturing  machine. 
Front,  rear  and  plan  views  are  shown  in  Figs.  1,  2  and  3; 
and  Fig.  4  shows  the  way  in  which  the  hydraulic  table 
mechanism  operates. 

The  method  by   which  the  table  operates  is   clearly  shown 


Fif.    1.     Front  View  of   Greenfield   Grinder 

in  Fig.  4.  In  the  base  of  the  machine  there  is  an  oil  supply 
tank,  which  supplies  oil  to  the  hydraulic  cylinder.  This 
oil  is  pumped  by  means  of  a  rotary  pump  which  will  be  seen 
at  the  rear  of  the  machine  in  Fig.  2.  Referring  to  this  illus- 
tration it  will  be  seen  that  the  oil  piping  extends  around  the 
left-hand  end  of  the  machine  to  the  relief  valve.  This  valve 
is  usually  set  to  give  about  75  pounds  pressure  which  is  in- 
dicated on  the  gage  directly  above.  The  oil  held  back  under 
pressure  by  the  relief  valve  goes  to  the  operating  valve, 
which  is  illustrated  in  Fig.  4.  In  one  position  the  oil  passes 
to  the  left  of  the  piston  within  the  cylinder,  which  is  shown 
In  Fig.  3,  forcing  the  piston  toward  the  right  until  the  operat- 
ing valve  is  shifted — either  by  hand  or  automatically — -when 
it  reverses  by  causing  the  oil  to  flow  into  the  cylinder  from 
the  opposite  end  and  thus  moves  the  piston  and  table,  to 
which  it  is  attached,  in  the  other  direction.  The  speed  with 
which  the  table  is  traversed  is  governed  by  a  supply  valve 
which  controls  the  amount  of  oil  passing  to  the  cylinder,  and 
any  desired  speed  between  0  and  2.54  feet  per  minute  may  be 
obtained  with  a  pressure  of  75  pounds.  It  will  be  noted  that 
all  working  parts  of  this  mechanism  are  lubricated  by  a  con- 
tinuous bath  of  oil. 


The  mechanism  for  operating  the  automatic  cross-feed  will 
be  seen  at  the  extreme  right  of  the  machine  In  Fig.  1.  The 
pawl  which  operates  the  feed  Is  moved  by  the  horizontal 
lever,  which,  in  turn,  Is  actuated  by  the  V  bottom  of  the 
vertical  shifting  lever.  Just  beneath  the  horizontal  lever 
there  is  an  adjusting  screw  which  governs  the  amount  of 
motion  of  this  lever.     By   turning   this   screw    the  action   of 


Fig.    2.     Opposite  Side  of  Machine  shown  in  Fig.    1 

the  pawl  may  be  regulated  to  enable  it  to  pick  up  the  re- 
quired number  of  teeth  on  the  ratchet  wheel,  each  notch  on 
which  represents  a  movement  of  the  head  of  0.00025  inch. 
Revolving  with  tlie  ratchet  wheel  there  is  a  mechanism  which 
is  provided  for  the  purpose  of  throwing  out  the  pawl,  thereby 
stopping  the  cross-feed  when  the  work  has  been  ground  to 
the  desired  size.  On  the  front  of  this  mechanism  there  is  a 
casehardened  knob  with  a  knurled  edge,  upon  the  face  of 
which  the  figures  "1"  and  "',4"  are  stamped.  A  little  lever 
or  key  projects  from  this  mechanism,  and  when  the  figure 
"1"  is  turned  sc  that  it  is  in  line  with  the  key,  the  depression 
of  the  key  moves  the  mechanism  0.001  inch  or  four  notches 


Fig.    3.     Plan  View  of   (  '      ndcr  showing  Hjdraulic  Cylinder 

of  the  ratchet  wheel.  When  the  knob  is  turned  so  that  the 
figure  "1/4"  is  in  line  with  the  key,  the  depression  of  the  key 
moves  the  mechanism  0.00025  inch  or  one  notch  of  the 
ratchet  wheel. 

In  practice,  this  would  be  used  as  follows:  after  one  or  two 
cuts  have  been  made  across  the  work,  it  is  calipered  and  the 
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will  take  care  of  the  wear  on  Uw  wheel. 
A  fciiturc  of  this  grinder  1h  that  all  handles 
and  levers  for  controlllnR  the  nu^chanlKin  are 
within  easy  reach  of  the  operator.  Pro- 
vision Is  made  for  dellverlnR  an  ample  sup- 
l)ly  of  water  for  eoolhiK  tli('  work,  and  the 
(IcslKii  has  heen  worked  out  In  such  a  way 
tliiit  th(!  tend(!ncy  of  the  water  to  be  fanned 
away  from  the  wheel  Is  overcome.  The 
principal  dimensions  of  the  machine  are  as 
follows:  Kxtreme  distance  between  centers, 
12  inches;  swing,  4  inches;  maximum  travel 
of  table,  14  Inches;  diameter  of  grinding 
wheel,  10  Inches;  face  of  grinding  wheel,  % 
inch;  speed  of  wheel,  2100  revolutions  per 
minute;  number  of  work  speeds,  3;  floor 
space  occupied,  70  by  29  inches;  net  weight 
of  machine,  1385  pounds. 


Fig.    4.     Diagram   showing   how    Oil   circulates   to   operate   the  Table  Travers 


amount  of  stock  still  to  be  removed  to  bring  it  to  the  desired 
size  is  determined.     The  mechanism  is  then  brought  around 


WARNER   &   SWASEY   NO.    4 
TURRET  SCREW  MACHINE 

The  Warner  &   Swasey   Co.,   Cleveland,   Ohio,   has   recently 
added    to   its   line   a   No.    4    universal    turret   screw   machine. 


r^.'irf^ 


Fig.    1.     Warner    &    Swasey   No 

until  the  shield  on  the  ratchet  wheel  touches  the  pawl;  this 
shield  is  then  set  back  the  proper  amount  by  depressing  the 
key.  For  instance,  suppose  it  is  found  that  0.0025  inch  is 
still  to  be  removed  from  the 
work.  The  shield  mechanism  is 
brought  forward  so  that  the  shield 
just  touches  the  pawl,  after  which 
the  knurled  knob  is  turned  until 
the  figure  "1"  is  brought  in  line 
with  the  key.  The  key  is  then  de- 
pressed twice,  which  will  move  the 
mechanism  back  0.002  inch.  The 
knurled  knob  is  then  turned  until 
the  figure  "V4,"  is  in  line  with  the 
key  and  depressed  twice  more 
which  will  move  the  shield  back 
0.0005  inch.  When  this  has  been 
done  the  machine  is  again  started 
and  when  the  necessary  0.0025  inch 
has  been  removed  from  the  work, 
the  cross-feed  will  be  automatically 
disengaged.  In  producing  dupli- 
cate work,  this  device  will  have  to 
be  set  only  once  and  will  then 
throw  out  on  each  piece  at  the  same 
point  so  the  required  dimension  is 
obtained.  An  occasional  depres- 
sion of  the  key  in  the  "i^"  position 


4   Universal   Turret    Screw   Machine    with   Bar  Equipment  and   Cone  Pulley  Drive 

The  improvements  incorporated  are:  the  power  longitudinal 
feed  for  the  carriage,  tlie  arrangement  on  the  carriage  for 
chasing  threads,  and  the  fact  that  the  carriage  and  turret  are 


Fig.   2. 


&    Swasey    No.    4    Universal    Turret    Sere 


th   Single   Pulley  and   Geared   Head 
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driven  by  separate  shafts.  These  features  add  greatly  to 
the  efficiency  of  the  machine  and  have  been  developed  as 
the  result  of  this  company's  wide  experience  in  building 
turret  screw  machines. 

For  a  long  time  screw  machines  have  been  built  with  power 
cross  feed  on  the  carriage,  but  this  is  the  first  machine  to 
be  fitted  with  power  longitudinal  feed.  In  order  to  add 
greatly  to  the  possibility  of  working  with  the  carriage,  it  is 
driven  by  a  separate  feed  shaft.  Another  important  feature 
is  the  fact  that  the  feeds  of  this  carriage  can  be  reversed  en- 
tirely independently  of  the  feeds  of  the  turret;  thus,  the 
turret  can  be  fed  toward  the  chuck  while  the  carriage  feeds 
away    from    the    chuck    if    necessary.      In    this    wav,    two    di- 


Turrct,    Turret    Saddle    and    Adjustable    Stops 


ameters  can  be  turned  at  once,  or  the  outside  of  a  piece  may 
be  turned  with  the  carriage  while  the  hole  is  being  bored 
from  the  turret.  The  longitudinal  feed  to  the  carriage  has 
si,\  independent  adjustable  stops  for  gaging  the  length 
turned.  These  stops  trip  the  power  feed  and  act  also  as 
dead  stops. 

To  return  to  the  chasing  attachment:  This  is  well  shown 
by  Fig.  3.  By  placing  the  chasing  lever  in  its  horizontal 
position,  the  chasing  follower  is  brought  into  engagement 
with  the  chasing  leader.  When  the  thread  has  been  chased 
the  chasing  lever  is   lifted,   thus   bringing  the   returning  fol- 


lower into  engagement  with  the  returning  leader,  and  throw- 
Ing  the  chasing  follower  out  of  engagement  with  il.s  leader. 
As  the  returning  leader  and  follower  are  threaded  in  a  direc- 
tion opposite  to  that  of  the  chasing  leader  and  follower,  the 
carriage  is  thus  returned  to  its  starting  point.  It  Is  not 
necessary  to  reverse  the  countershaft  nor  spindle  for  return- 
ing the  chasing  tool  to  its  starting  point.  Kach  leader  and 
follower  cuts  threads  in  multiples  of  1  and  4  of  its  own 
pitch. 

The  turret  slide,  shown  in  Fig.  4,  has  a  length  of  feed  of 
10  inches,  which  is  an  extremely  long  travel  for  this  size 
machine.  It  lias  also  a  very  long  bearing  in  Its  saddle.  The 
saddle  is  provided  with  a  supp'.ementary  taper  base,  and  the 
slide  is  fitted  with  taper  gibs  on  each  side,  these  being  fitted 


ii»^l^<Vl 

^^ 

^^ \= 

Fig.    6.     Head — showing:    Cone    Pulley    and    Feed    Box 


for  realignment  of  the  turret  after  it  has  worn  slightly,  al- 
though in  the  ordinary  course  of  events  it  will  not  be  neces- 
sary to  adjust  any  of  these  parts  for  a  very  long  time.  The 
power  feed  to  the  turret  is  through  a  taper  friction  instead  of 
the  ordinary  worm  and  worm  gear. 

Fig.  5  illustrates  the  taper  attachment.  The  cylindrical 
arm  of  this  attachment  fits  into  a  corresponding  boss  on  the 
back  of  the  bed.  At  the  other  end  of  the  arm  is  the  T-block, 
and  the  base  of  the  attachment  bolts  into  the  T-slots  at  the 


Fig.    5.     Taper    Attachn 


rear  of  the  cut-off  slide.  To  this  base  is  fitted  the  tool-block 
itself,  this  being,  in  turn,  operated  by  the  taper  bar  at  the 
back,  this  taper  bar  being  adjustable  for  tapers  up  to  3  inches 
to  the  foot.  In  doing  taper  work  it  is  not  necessary  to  dis- 
connect the  cross  feed  screw,  inasmuch  as  the  taper  is  not 
obtained  from  the  cut-off  slide  itself,  but  from  the  tool-block 
of    the    attacl'.ment.      This    tool-block    is    arranged    for    either 
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Insiilo  or  mitsldo  tapers.  Tlio  taper  nttaclinicnt  docs  not 
iiiti'rrfro  with  tlie  operation  of  tlio  turret  or  tlie  siiuare 
turret.  Ilolh  eylindricnl  and  taper  work  ean  bo  done  on  tlio 
same  pieee  with  tlie  carriage,  witliout  removiuK  tlie  taper 
attiicliiiient. 

'I'lie  machine  ean  he  litteii  with  geared  head,  driven  hy 
single  pulley  as  shown  in  Fig.  2  or  with  tlio  throo-step  eono 
head  shown  in  Fig.  6,  the  latter  being  the  standard.  The 
aiitomatie  ehiick  and  wire  feed  handle  bar  stock  up  to  IVi  inch 
capacity.  The  machine  swings  16  inches  over  the  bed  and 
8»^  inches  over  the  carriage  cross-slide;  the  total  longitudinal 
travel  of  the  carriage  is  17  inches  and  the  cross  travel,  8 
inclios;  and  the  longitudinal  travel  of  the  turret  is  10  inches. 

WALDEN  WRENCH 

A  recent  product  of  the  Waldon  Mfg.  Co.,  Worcester,  Mass., 
is  a  w-rench  for  adjusting  the  reverse  and  brake  pedal  bands 
of  the  Ford  automobile.  This  wrench  is  of  exceptionally 
simple  construction,  being  made  of  three  pieces  of  steel  which 
are  secured  together  by  four  rivets.  The  head  of  the  wrench 
is   formed   by   a   single   piece   of  steel   which   is   bent   to   the 


Simple    Form    of   WaUlen   Wrench 

required  shape  with  the  ends  extended  to  form  a  handle. 
Two  center  pieces  are  held  between  the  ends  which  form 
the  outsides  of  the  handle.  The  forward  ends  of  these  center 
pieces  are  bent  so  that  they  form  one  angle  of  the  "hex." 
The  peculiar  shape  of  the  handle  is  for  the  purpose  of  pro- 
viding the  necessary  clearance,  and  the  Walden  Mfg.  Co.  is 
prepared  to  make  wrenches  of  this  type  of  a  form  which  will 
give  the  necessary  clearance  around  the  nuts  of  other 
machines. 


"SATCO"   DRILL  HOLDER 

The   Steel-Art   Tool    Co.,   Machinery   Hall,    Chicago,    111.,    is 
now    manufacturing   the   "Satco"    safety   drill   and    tool-holder 


Fig,    1.     "Satco"    Drill    Holder    performing    a    Drilling    Operation 

for  lathes,  four  applications  of  which  are  shown  in  the  ac- 
companying illustrations.  This  tool  w*ll  hold  taper,  square 
and  straight  shank  drills,  taps,  reamers,  boring-bars,  and 
various  other  lathe  tools.  It  is  quickly  attached  to  or  de- 
tached from   the  machine,  and  the  tool  can  be  instantly  re- 


Fig.    8.     The  "Satco"   Drill  Holder  is  well  suited  for  Reaming  Operations 

leased    from    the    holder    without    requiring    the    use    of    a 
hammer  and  drift. 

Referring  to  the  illustrations,  it  will  be  seen  that  the  holder 
is  provided  with  a  split  bushing  which  fits  over  the  tailstock 
spindle.  With  the  tool-holder  in  place  on  the  spindle,  the  cap- 
screw  is  tightened  to  bind  this  bushing  in  place.  The  tool  fits 
in  a  socket  at  the  opposite  end  of  the  holder  and  when  it  is 
required  to  remove  it,  it  is  merely  necessary  to  turn  the 
small  lever  on  the  holder.  This  draws  a  wedge  up  against 
the  end  of  the  tool  shank  and  forces  it  out  of  the  socket 
in  the  holder.     This  arrangement  forms  a  substitute  for  the 


Fig.    4.     Taper  Reamer  mounted  in  the   "Satco"  Drill  Holder 

use  of  a  drift  and  hammer  and  eliminates  the  possibility  of 
accidents  which  occasionally  occur  in  removing  tools  in  this 
manner. 


Fig.    2.     Boring-har   held   in    the    "Satco"    Drill   Holder 


SOUTHWICK  "LITTLE  GIANT" 
BELT   TIGHTENER 

The  George  W.  Southwick  Co.,  35  Warren  St.,  New  York 
City,  has  recently  brought  out  the  "Little  Giant"  belt  tight- 
ener which  forms  the  subject  of  this  article.  The  most  note- 
worthy feature  of  this  device  is 
that  the  belt  can  be  brought  to 
the  proper  tension  and  the  ends 
fastened  while  they  are  held  in 
position  over  the  pulleys.  This 
eliminates  all  guesswork  in  re- 
gard to  the  amount  to  be  cut  out 
of  the  belt  to  take  up  the  slack. 
Another  feature  is  that  the  pull 
exerted  by  this  device  comes 
centrally  so  that  the  tension  is 
uniform  and  draws  the  ends  of 
the  belt  squarely  together. 

Referring  to  the  illustration, 
it  will  be  seen  that  this  belt 
tightener  consists  of  two  clamps 
which  are  secured  in  place  on 
the  belt  by  means  of  thumb- 
screws, one  of  these  clamps  be- 
ing stationary  while  the  other 
may  be  adjusted  by  means  of  a 
rack  and  pinion.  The  gear  is 
turned  by  a  worm  which  is 
operated  by  the  handle  at  the 
top  of  the  tightener.  By  this 
means  the  required  tension  of 
the  belt  is  obtained.  These  belt 
tighteners  are  made  in  four  sizes  southwiok  Belt  Tightener 
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with   capacities    for   belts    up    to    4,    6,    10    and    14    Inches   In 
•width. 

The  location  of  a  belt  does  not  affect  the  efficiency  with 
which  a  fastening  can  be  made,  and  it  is  claimed  by  the 
manufacturers  that  this  tightener  can  be  adjusted  to  the  belt 
and  the  belt  drawn  to  the  required  tension  and  made  ready 
for  the  fastening  in  less  than  three  minutes.  An  important 
feature  of  this  device  is  the  offset  in  the  draw-bar  which  per- 
mits of  the  use  of  a  block  for  hooks  and  a  clamp  for  cemented 
joints.  The  manufacturers  of  this  tightener  believe  it  will 
be  greatly  appreciated  by  those  who  use  the  wire  hinge  joint 
for  fastening  the  ends  of  their  belts,  from  the  fact  that  before 
the  belt  is  removed  from  the  pulley  the  proper  amount  to  be 
removed  can  be  determined  and  when  the  belt  is  replaced  on 
the  pulley  the  ends  can  be  drawn  together  and  the  raw- 
hide fastening  pin  can  be  quickly  inserted  through  the  inter- 
locking wire  loops. 


MILLERS  FALLS   POWER   HACKSAW 

The  Millers  Falls  Co.,  Millers  Falls,  Mass.,  is  now  build- 
ing the  No.  90  "Star"  power  hacksaw  which  is  illustrated 
herewith.  This  machine  is  equipped  with  a  geared  drive 
which  gives  an  exceptionally  uniform  cutting  stroke  and  a 
quick  return  stroke.  The  saw  is  returned  at  twice  the  cutting 
speed.  The  usual  provision  is  made  for  lifting  the  saw 
clear  of  the  work   on   the   return   stroke   and   an   attachment 


of  bod,  28  Inches;  floor  space  occupied,  20  by  46  inches ;  suit- 
able speed,  60  strokes  per  minute;  size  of  driving  pulley,  6 
inches  in  diameter  by  2  Inches  face  width;  cutting  capacity 
of  machine,  5  by  5  inches;  length  of  blade,  12  inches;  net 
weight  of  machine,  215  pounds. 


EDGEMONT   FRICTION   CLUTCH 

In  the  December,  1912,  number  of  M.vciii.neiiy,  the  plate 
type  friction  clutch  manufactured  by  the  Edgemont  Machine 
Co.,  2700  National 
Ave.,  Dayton,  Ohio, 
was  illustrated  and 
described.  Since 
that  time  this  com- 
pany has  brought 
out  an  enclosed 
friction  clutch 
which  forms  the 
subject  of  the  y- 
present  description.  ^ 
This  clutch  was 
designed  to  meet 
the  demand  for  a 
powerful  friction 
clutch  of  simple 
design  that  could 
be  adjusted  with- 
out removing  the 
cover  and  still 
have  none  of  the 
parts  exposed  in  a 
way  which  would  make  them  likely  to  catch  belts  or  the 
clothing  of  men  employed  to  look  after  the  shafting. 

This  new  Edgemont  clutch  is  equipped  with  an  improved 
expanding  type  of  friction  with  metal-to-metal  contact. 
Ample  provision  is  made  to  adjust  for  wear  and  the  sleeves 
are  made  in  sizes  to  provide  for  using  them  in  connection 
with  standard  wood  or  steel  pulleys,  rope  sheaves,  sprocket 
wheels  or  gears.  These  clutches  are  made  in  fourteen  dif- 
ferent sizes  which  have  a  range  for  transmitting  from  2  to  25 
horsepower. 


Edgemont   Friction    Clutch 


CLEVELAND  OPEN-SIDE  PLANER 

The  Cleveland  Planer  Works,  3150-3152  Superior  Ave., 
Cleveland,  Ohio,  has  recently  built  a  special  open-side  planer 
for  use  on  the  United  States  Government  torpedo  boat  de- 
stroyer, tender  No.  2,  Melville.  The  installation  of  this 
planer  between  decks  made  it  necessary  for  the  over-all 
height  not  to  exceed  8  feet  5  inches,  which  is  16  inches  lower 
than  the  height  of  the  regular  36-inch  machine  of  this  type. 
The  design   was  finally  worked  out  in   such   a  way   that   the 


Millers   Falls    No.    90   Po 

Is  provided    which   enables    the   saw    to   be   suspended    above 
the  work  when  it  is  necessary  to  make  measurements  or  to 
adjust  the  position  of  the  work  in  the  vise.     By  simply  turn- 
ing a  small   lever,   the  operator  is  able   to  lift  the  saw   out 
of   engagement   with    the    work    for    the    purpose    of    making 
such  measurements  or  adjustments.     Another  feature  of  this 
machine  is  a  support  on  the  cut-off  side  which  prevents  the 
material  from  dropping  when  the  cut  is  nearly  finished.     An 
adjusting  screw  in  the  head  provides  for  taking  up  wear  on 
the  arm  and  the  vise  nut  in  the  bed  Is  re- 
movable so  that  it  may  be  replaced  when 
necessary.     The  working  parts  of  the  ma- 
chine   are    located    under    the    bed    where 
they    are    protected    from    dust    and    dirt. 
The  machine  stops  automatically  when  the 
cut  is  completed. 

The  principal  dimensions  of  this  power 
hacksaw  are  as  follows:  ratio  of  back 
gears,    3    to    1;    height    from    floor    to    top 


Cleveland  Open-side  Planer  built  for  the  V.  S.   Government 
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niiu'lilno  was  built   to  moot   tho   ro(|iilrpnionts  niul   still    have 
the   full   plaiiiiiK  cnpaoity   of  tho   standard   niachliio. 

OwliiK  to  tho  weight  of  tho  Clovolaiul  opon-sidc  planors,  no 
provision  is  noconsary  for  boltInK  thoni  to  tho  foundation 
wlion  set  up  under  normal  oonditions.  In  the  present  case, 
however,  it  was  necessary  to  provide  for  anchorhiK  the  planer 
owlnR  to  the  roll  of  the  ship.  Referring  to  tlio  illustration, 
it  will  be  seen  that  power  is  provided  by  an  individual  elec- 
tric motor  which  was  built  by  the  Reliance  Kloctric  &  lOn- 
glneerlng  Co.  under  government  specifications. 

WHITCOMB-BLAISDELL  RELIEVING 
ATTACHMENT 

The  Whitcomb-ir.aisdell  Macliino  Tool  Co.,  134  Gold  St., 
Worcester,  Mass.,  is  now  equipping  lathes  of  its  manufacture 
with  the  relieving  attachment  shown  in  the  accompanying 
illustration.  The  features  of  this  equipment  are  that  it  is  of 
simple  design,  that  it  can  be  used  for  relieving  either  spiral 
or  straight  fluted  cutters,  and  that  the  full  range  of  the 
compound  rest  Is  available  in  connection  with  the  attachment. 

Referring  to  the  illustration,  it  will  be  seen  that  the  reliev- 
ing attachment  is  geared  to  the  lathe  head  by  a  train  of  spur 
gears  carried  by  a  suitable  bracket.  Change  gears  are  pro- 
vided so  that  for  each  revolution  of  the  lathe  spindle  the  re- 
lieving attachment  makes  anywhere  from  three  to  twenty- 
seven  strokes.  By  compounding  the  gearing,  the  tool  may  be 
made  to  lag  sufficiently  for  relieving  spiral  fluted  cutters. 

The  horizontal  shaft  carries  a  cam  as  shown,  and  as  the 
shaft  rotates,  this  cam  rocks  the  bellcrank  on  the  relieving 
attachment.  This  bellcrank,  in  turn,  rocks  a  second  crank 
which  is  carried  on  the  end  of  the  transverse  shaft.  The 
oscillation  of  this  shaft  is  transmitted  through  'a  pair  of 
bevel  gears  to  a  small  vertical  spindle,  at  the  upper  end  of 
which  there  is  a  disk  almost  half  of  which  has  been  milled 
away.  The  flat  side  of  this  disk  contacts  with  a  pin  in  the 
tool-slide,  and  as  the  shaft  oscillates  the  disk  causes  the 
slide  to  be  moved  forward.  The  movement  of  the  slide  is 
against  the  tension  of  a  spring  and  when  the  shaft  oscillates 
back — thus  releasing  the  pressure  of  the  disk  on  the  pin  in 
the  slide — the  slide  and  tool  are  withdrawn  from  the  work. 
As   the   power   to    the    vertical    spindle   carrying   the   disk   is 


BESLY   NO.   41  DISK   GRINDER 

'i'ho  ai  lomijanyiiiK  illuslration  shows  an  iniiirovid  diroctp 
connected  motor-driven  disk  grinder  developed  by  Charles 
II.  liosly  &  Co.,  120-H  N.  (;iinton  St.,  Chicago,  111.,  and  de- 
signated as  the  No.  41  Uesly  grinder.  Heretofore,  disk 
grinder  bearings  have  usually  been  grease  lubricated,  owing 
to   (Ufliculty   in   automatically    luliricating   the   thrust   bciu'ings 


Relieving    Attachment    for    Whitcomb-BlaisdeU    Lathe 

through  bevel  gears,  it  is  possible  to  set  the  compound  rest 
to  any  required  angle  as  previously  mentioned.  By  adjust- 
ing the  throw  of  the  cranks  which  operate  the  relieving  at- 
tachment, the  amount  of  relief  can  be  varied  as  required. 


Charles   H.    Besly  No.   41   Disk   Grinder 

with  liquid  oil.  In  this  new  grinder,  the  Besly  Co.  has 
worked  out  a  system  of  ring  oiling  for  both  the  radial  and 
thrust  bearings.  Owing  to  the  extremely  severe  duty  and 
accuracy  required  of  the  modern  disk  grinder,  the  design  and 
construction  of  the  spindle  and  its  mountings  is  especially 
important.  In  the  manufacture  of  the  No.  41  Besly  grinder 
the  motor  is  equipped  with  special 
end  castings  carrying  extra  large 
bearings  suitable  for  disk  grinder 
service.  All  wearing  parts  are  re- 
newable. The  rotor  shaft  is  of  hard 
crucible  machine  steel,  the  wheel 
collars  are  drop-forged  from  hard 
crucible  steel,  and  the  bearing 
bushings  are  cast  iron,  lined  with 
high-grade  bearing  metal.  These 
bushings  are  ground  over  the  out- 
side and  carefully  fitted  into  bored 
and  reamed  holes  in  the  motor  end 
casings,  so  that  new  bearings  may 
be  inserted  when  necessary,  v/ith- 
out  affecting  the  alignment  of  the 
spindle. 

End  thrust  in  both  directions  is 
taken  on  hardened  and  ground  tool 
steel    thrust   collars   of   large   area, 
running  at  each   end   of  the  right- 
hand  bearing  bushing.    End  play  of 
the    spindle   is   taken   up    on    these 
thrust  collars  by  means   of  adjust- 
ing collars  which  are  threaded  on 
the    spindle.      With    this    construc- 
tion   the    heating    of    the    bearings 
when    running    does    not    tend    to 
tighten  and  bind  them,  because  the 
longitudinal  expansion  from  heat  is 
greater  in   the   spindle  than   in   the   bearing  bushing.     How- 
ever, the  expansion  is  so  nearly  uniform  that  the  change  in 
adjustment    due    to    temperature    changes    is    practically    nil. 
Therefore  this  machine  can  be  run  safely  with  all  end  play 
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taken  up,  providing  for  the  KrindinK  of  work  witliin  closer 
limits.  Tlie  motor  is  IVz  liorsepower,  running  fully  enclosed 
for  alternating  current.  When  operating  on  60  cycle  current, 
this  machine  carries  20-inch  disk  wheels  and  runs  1200 
K.  I".  M.  When  operating  on  25  cycle  current,  the  machine 
runs  at  1400  R.  P.  M.,  and  is  eciuipped  with  18-inch  disk 
wheels  to  give  the  correct  abrasive  speed.  The  machine  may 
be  eciuipped  with  any  type  of  work  table.  As  illustrated,  it 
carries  on  the  right  a  geared  lever  feed  table  and  on  the  left 
a  plain  tilting  table.  It  is  started  and  stopped  by  means  of 
a  single-throw  switch  located  inside  of  the  base  casting.  The 
floor  space  occupied  is  28  by  28  inches  and  the  weight  of  the 
machine  with  all  equipment  is  2000  pounds. 

REED-PRENTICE  AUTOMATIC   LATHE  FOR 
STRAIGHT   TURNING   AND   FACING 

An  automatic  lathe  for  straight  turning  and  facing  opera- 
tions on  forgings  and  castings,  which  was  recently  built  by  the 
Reed-Prentice  Co.,  Worcester,  Mass.,  for  the  Ford  Motor  Co., 
Is  shown  in  Fig.  1.  These  machines  are  of  unusually  rugged 
construction  to  insure  an  absolute  absorption  of  vibra- 
tion and  to  withstand  the  severest  service  which  can  be 
demanded  of  machines  of  this  type.  The  power  is  in  excess 
of  any  demand  made  upon  the  lathe.  The  wide  double  belt 
drives  to  a  large  diameter  pulley,  and  then  through  a  pair 
of  herringbone  gears  running  in  oil,  to  the  main  head  spindle. 
This  arrangement  gives  a  constant  spindle  speed,  no  me- 
chanical changes  being  provided.  A  feature  of  these  lathes 
is  the  one-feed  and  one-speed  idea  which  guarantees  a 
maximum  production  when  the  machine  has  been  set  at  the 
proper  feed  and  speed  for  a  given  operation.  Change  gears 
can  be  used  if  desired  to  vary  the  feed  to  suit  the  class  of 
work,  although  when  once  set  up  the  feed  is  rarely  changed. 
In  order  to  obtain  the  desired  spindle  speed  the  counter- 
shaft speed  must  be  changed  accordingly. 

The  object  of  this  machine  is  to  furnisli  a  second  opera- 
tion   machine   that    will    produce   a    large    quantity    of   work 


lubrication  of  all  head  bearings.  The  driving  pulley  which 
is  mounted  on  a  shaft  at  the  rear  of  the  head,  and  which  ar- 
rangement entirely  eliminates  any  belt  tension  on  the  main 
spindle,  is  well  guarded  to  protect  the  operator,  the  same 
guard  entirely  covering  all  end  works  gearing. 

The  tailstock  is  extremely  rigid,  being  of  the  four-bolt  type. 
It  is  made  in  one  piece  in  preference  to  the  regulation  two- 
piece  tailstocks,  as  this  prevents  any  chance  of  sideways 
shift  of  the  tail  spindle.    The  carriage  and  apron  are  also  very 
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Tig,    2.     Examples    of    Work    do 


the    Reed-Prentice    Lathe 


Fig.    1.     Reed-Prentice    Automatic    Lathe    for    turning    and    facing   Forgings 

which  will  be  equal  in  quality  to  that  produced  on  the  best 
types  of  engine  lathes.  In  the  construction  of  this  machine 
careful  consideration  has  been  exercised  in  the  distribution 
of  material.  The  head  spindles  are  made  of  heat-treated 
chrome-nickel  steel,  the  bearings  are  hardened  and  run  in 
phosphor-bronze  journals,   and   sight-feed   oilers  are  used   for 


heavily  constructed,  the  rack  pinion  being  made  of  hardened 
steel,  engaging  with  a  hardened  rack  on  the  bed.  A  cam  feed- 
ing-in  attachment  is  incorporated  in  the  construction  of  the 
apron  and  carriage,  which  arrangement  con- 
stitutes an  adjustable  bracket  on  the  side  of 
the  bed  carrying  cam  surfaces,  and  a  link 
motion  inside  of  the  apron  that  transmits  a 
cross-feed  action  to  the  front  tool-block.  The 
longitudinal  travel  of  the  carriage  causes  the 
link  motion  and  cam  surfaces  to  deliver  this 
feed-in  motion  to  the  block,  feeding  the  tools 
into  the  work  to  a  predetermined  diameter. 

The  back  arm  facing  device  is  an  attach- 
ment mounted  on  a  large  shaft  or  bar,  which 
is  supported  in  bearings  cast  integral  with 
the  head  and  tailstock,  and  bored  in  perfect 
alignment  with  the  main  spindles.  A  cam 
attached  to  the  rear  of  the  carriage  actuates 
the  bar  by  means  of  a  roll  carrier  arm  which 
projects  from  the  bar,  and  is  in  contact  with 
the  cam  surface.  The  longitudinal  travel  of 
the  carriage  which  carries  the  rear  cam 
causes  a  rotating  motion  to  the  bar,  and  this 
motion  feeds  the  facing  tools  in  toward  the 
center  of  the  spindle.  It  will  be  noted  that 
the  longitudinal  travel  of  the  carriage  actu- 
ates both  the  feeding  in  of  the  front  tools 
and  the  feeding  in  of  the  facing  tools.  When 
the  work  is  completed  the  feed  is  auto- 
matically tripped,  and  the  carriage  and  all 
tools  almost  instantly  return  to  their  start- 
ing position. 

The  complete  cycle  of  operations  on  a  piece 
is  as  follows:  The  work  mounted  on  an  arbor 
is  placed  between  centers,  the  countershaft 
started,  and  the  feed  latch  lifted  into  position.  Both  feeds  are 
thus  started,  the  work  progressing  until  all  diameters  are 
turned  and  all  shoulders  and  ends  faced  down,  after  which 
the  feed  is  automatically  tripped,  and  all  tools  return  to 
their  starting  position.  This  completes  the  cycle  of  opera- 
tions, and  the  machine  is  then  ready  to  receive  another  piece 
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wliich  has  aln'ady  bt'cii  prcssod  on  anoUiiT  arbor.  Tluia  It 
will  bo  soon  that  11  Is  (lulto  posslblo  and  jjractioal  to  permit 
one  oporntor  to  have  oliarRo  of  two  or  more  machlnea.  It  will 
be  noted  from  Fig.  1  tliat  the  entire  machine  Is  very  com- 
pactly deslKncd  to  eliminate  any  spring  due  to  long  arbors 
or  excessive  overhang  of  tall  spindle.  Tlio  door  space  oc- 
cupied Is  5  feet  by  3  feet  4  Inches. 

Figs.  2  and  3  Illustrate  the  adaptability  of  the  machine  to 
the  usual  run  of  work.  It  happens  that  the  pieces  shown  arc 
all  steel  forgings  and  In  most  cases  the  production  obtained 
on  this  new  Reed-Prentice  lathe  has  been  practically  double 
that  previously  obtained.  Referring  to  Fig.  2,  at  A  the  hub 
and  back  of  the  bevel  gear  blank  are  finished,  three  tools  being 
provided  for  this  purpose — two  tools  for  facing  and  one  for 
turning.  The  actual  time  required  to  finish  these  pieces  is  % 
minute.  The  steel  gear  blank  shown  at  B  is  turned  and  faced 
with  three  tools  for  facing  and  two  tools  for  turning.  The 
actual  time  required  to  finish  these  pieces  is  also  14  minute. 


cnod,  ground  and  lappi^d  to  an  accurate  finl.sh.  The  pointer 
is  free  to  float  in  any  direction  over  the  surface  of  the  face- 
I)late  and  the  head  1)  is  ground  to  a  diameter  of  O.'lUi)  inch. 
When  used  in  the  chuck  of  a  boring  licad,  the  chuck  is  first 


Yig.    3.     Machining   a   Wheel   Hub   on   the   Reed-Prentice  Lathe 

The  flange  of  the  piece  shown  at  C  is  turned  and  faced  and  the 
stem  notched  as  shown,  in  l^^  minute.  The  stem  is  turned 
in  a  previous  operation,  while  the  flange  is  held  in  the  chuck 
and  the  stem  supported  on  centers.  Four  tools  are  used  for 
this  turning  operation  as  shown  at  D  and  the  time  required 
is  45  seconds.  Another  example  of  turning  and  facing  is 
shown  at  E  where  it  will  be  seen  that  three  turning  and 
three  facing  tools  are  employed.  This  piece  is  finished  in 
11/4  minute.  A  somewhat  similar  operation  is  illustrated  at 
F,  in  which  three  facing  tools  and  two  turning  tools  are  em- 
ployed. The  time  required  to  finish  this  piece  is  li/4  minute. 
Fig.  3  shows  the  way  in  which  a  wheel  hub  is  turned  and 
faced  on  the  Reed-Prentice  automatic  lathe,  the  actual  time 
required  to  finish  this  hub  being  2i^  minutes.  These  are 
merely  examples  of  work  which  tend  to  show  that  this  type 
of  lathe  is  adaptable  for  use  in  the  production  of  small  pieces 
in  a  great  number  of  factories. 


MARVIN  &  CASLER  CENTER  INDICATOR 

A  rotary  center  indicator  particularly  adapted  for  use  on 
the  easier  offset  boring  head  has  recently  been  placed  on 
the  market  by  the  Marvin  &  Casler  Co.,  Canastota,  N.  Y. 
This  instrument  is  designed  to  indicate  the  center  of  any 
rotating  spindle  or  shaft.  It  is  small,  compact  and  strongly 
built  so  that  it  is  not  likely  to  be  injured  by  careless 
handling.  When  used  in  connection  with  the  Casler  offset 
boring  head,  it  enables  the  operator  to  locate  holes  without 
removing  the  boring  head  from  the  spindle  of  the  machine. 

The  indicator  consists  of  a  shank  A  which  is  gripped  in 
the  chuck  of  the  boring  head  or  a  draw-in  collet  in  the 
spindle.  A  pointer  B  is  held  against  the  faceplate  C  by 
means  of  a  spring  carried  in  the  shank  of  the  tool.  The 
contact  surfaces  between  the  pointer  and  faceplate  are  hard- 


Fig.    1.     Diagram  showing  how  Marvin  &  Casler  Center  Indicator  operates 

brought  concentric  with  the  head.  It  is  not  necessary  to 
have  the  shank  of  the  indicator  run  true,  as  it  is  designed  to 
operate  satisfactorily  without  paying  attention  to  this  point. 
The  pointer  B  is  next  brought  in  contact  with  a  finished  sur- 
face F  near  the  center  of  the  hole  which  is  to  be  bored,  after 
which  the  pointer  B  is  moved  to  one  side  of  the  faceplate  C 
so  that  it  will  describe  a  circle  when  the  spindle  is  rotated. 
With  the  spindle  rotating,  the  table  E  carrying  the  work  W 
is  slowly  raised.  Under  these  conditions,  the  head  D  of  the 
pointer  will  strike  the  finished  surface  F  of  the  work  and  be 
forced  back  toward  the  center  of  the  faceplate  C.  The  dis- 
tance which  the  head  is  forced  back  at  each  revolution  be- 
comes less  as  the  work  is  raised,  until  the  pointer  has  finally 
been  brought  to  the  exact  center  of  the  faceplate  C. 

The  operator  continues  to  raise  the  table  until  the  pointer 
runs  true,  i.  e.,  does  not  recede  from  the  work.  The  grad- 
uated dial  indicating  vertical  movement  of  the  table  can  now 
be  set  to  zero  and  as  the  diameter  of  the  head  D  is  exactly 
0.250  inch,  the  table  can  be  raised  %  inch,  which  will  bring 
the  center  of  the  spindle  in  line  with  the  finished  surface 
of  the  work.  For  the  case  shown  in  the  illustration,  a 
further  movement  of  1  inch  will  bring  the  spindle  on  a 
horizontal  line,  passing  through  the  center  of  the  hole  to  be 
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bored.  It  will  be  evident  that  lateral  distances  ean  be  de- 
termined in  a  like  manner  by  setting  tlie  pointer  B  to  en- 
gage with  any  vertical  finished  surface  on   the  work. 

NEW  MACHINERY  AND  TOOLS  NOTES 

Autogenous  Welding  Outfit:  Tolnian  Mfg.  Co.,  Doston, 
Mass.  An  eciuipnicnt  consisting  of  the  usual  pair  of  oxygen 
and  acetylene  cylinders  connected  to  a  cutting  torch. 

Pipe  Cutter:  Borden  ('o.,  Warren,  Ohio.  A  pipe  cutter 
in  which  the  frame  of  the  tool  damps  onto  the  pipe.  The 
cutters  are  carried  in  a  ring  and  are  fed  in  by  spring  pres- 
sure as  the  ring  is  revolved  about  the  pipe. 

Drop  Hammer:  Henderson  Maclilne  Co.,  5032  German- 
town  Ave.,  Philadelphia,  Pa.  A  steam-  or  air-lift  drop  ham- 
mer adapted  for  the  rapid  handling  of  work  where  it  Is 
necessary  to  raise  the  hammer  a  slight  amount  and  drop  it 
repeatedly. 

Combination  Vise  and  Drilling  Machine:  Diamond  Ex- 
pansion liolt  Co.,  90  West  St.,  New  York  City.  A  tool  known 
as  the  "trident"  combination  drill  press  and  vise  whicli  con- 
sists of  a  vise,  anvil  and  a  drilling  machine  mounted  on  a 
swivel  base. 

Rack-cutting  Attachment:  Kearney  &  Treeker  Co.,  Mil- 
waukee, Wis.  A  milling  machine  attachment  adapted  for 
milling  racks,  sawing  off  stock,  milling  slots  which  have  to 
be  accurately  indexed,  cross-milling  operations  and  similar 
classes  of  work. 

Graphite  Lubricant:  Lumen  Bearing  Co.,  Buffalo,  N.  Y. 
A  semi-fluid  grapliite  lubricant  prepared  in  such  a  way  that 
the  graphite  is  held  in  suspension  when  mixed  with  lubricat- 
ing oil  or  grease.  Tliis  product  has  been  given  the  trade 
name  of  "Lesoyl." 

Offset  Pliers:  H.  D.  Smith  &  Co.,  Plantsville,  Conn.  Slip- 
joint  offset  pliers  which  are  drog-forged  and  made  with  a 
serrated  opening  between  the  jaws.  Tlie  gripping  surfaces 
at  the  ends  of  the  jaws  are  checkered  and  there  is  a  wire 
cutter  at  tlie  rear. 

Bending  Machine:  Garrison  Brass  &  Machine  Works, 
New  York  City.  A  machine  for  cold-bending  rods  or  tubes  of 
steel  or  brass.  The  machine  is  also  applicable  for  use  in 
bending  band  iron  into  different  forms  for  handles,  coils, 
hooks  and  similar  parts. 

Punching  Machine:  Cleveland  Punch  &  Shear  Works 
Co.,  Cleveland,  Ohio.  An  open-gap  punching  machine  of 
unusually  heavy  construction  which  was  built  for  the  Cambria 
Steel  Co.  The  machine  will  be  used  in  the  fabrication  of 
splice  bars  and  tie  plates. 

Die  Cutting  Machine:  Alfred  H.  Schiitte,  New  York  City. 
In  operating  this  machine  a  light  sheet-metal  templet  the 
shape  of  the  die  to  be  cut  is  secured  on  top  of  the  die  blank. 
This  serves  as  a  guide  for  the  cutting  tool  which  is  made 
with  a  single  relieved  cutting  tooth. 

Hydraulic  Press  Valve:  Hydraulic  Press  Mfg.  Co.,  84 
Lincoln  Ave.,  Mt.  Gilead,  Ohio.  A  pilot-operated  hydraulic 
press  valve  for  use  in  operating  high-pressure  hydraulic 
presses  where  a  very  large  volume  of  water  is  required.  The 
valve  is  controlled  by  two  small  pilot  valves. 

Drilling  and  Boring  Machine:  Pawling  &  Harnischfeger 
Co.,  Milwaukee,  Wis.  A  horizontal  drilling  and  boring  ma- 
chine which  has  a  working  area  of  60  square  feet.  The  de- 
sign follows  the  general  lines  of  the  No.  3  machine  which 
has  been  built  by  this  company  for  some  time. 

Washer  Making  Machine:  Joseph  M.  Mason  Machine  Co., 
Philadelphia,  Pa.  A  washer  making  machine  provided  with 
a  carrier  plate  that  removes  the  product  after  it  has  been 
stamped.  In  addition  to  cutting  washers,  the  machine  is 
suitable  for  making  various  small  hardware  specialties. 

Motor-driven  Planer:  Niles-Bement-Pond  Co.,  Ill  Broad- 
way, New  Y'ork  City.  A  72-inch  planer  eciuipped  with  elec- 
tric motors  for  operating  the  feed  mechanism  and  power 
traverse  of  all  the  heads.  This  machine  is  e(iuipped  with 
the  Niles-Bement-Pond  Co.'s  standard  reversing  motor  drive. 

Gear  Testing  Machine:  Peicht-Bevington  Mfg.  Co.,  Cleve- 
land, Ohio.  A  machine  for  testing  the  accuracy  of  gears. 
Readings  can  be  made  to  0.0005  inch  and  the  dial  gradua- 
tions are  large  so  that  they  are  easily  read.  The  multiply- 
ing levers  of  the  indicators  on  this  machine  have  a  ratio  of 
250  to  1. 

Boring  Tool:  Allen  &  Curtiss,  South  Rend,  Ind.  A  boring 
tool  intended  for  use  on  the  lathe,  milling  machine  or  drill 
press,  whicli  is  provided  with  simple  moans  of  adjustment. 
The  body  is  slotted  to  receive  the  cutting  tool  which  is  ad- 
justed by  two  set-screws  tapped  into  the  body  at  the  ends 
of  the  slot. 

Muffle  Furnace:  Eclipse  Fuel  Engineering  Co.,  Rockford, 
III.  A  vertical  muffle  furnace  for  heating  high-speed  steel 
tools.  The  muffle  is  5  inches  inside  diameter  and  11  Vj  inches 
high.  The  furnace  is  heated  by  six  burners  which  deliver 
the  heat  to  the  annular  space  between  the  muffle  and  the 
lining  of  the  furnace. 


Die-sinking  Machine:  Jackson  Machine  Tool  Co.,  Jackson, 
Mich.  A  duplex  die-sinking  and  cherrying  machine  which 
was  formerly  manufactured  by  the  Melling-Northrup  Co. 
and  taken  over  by  the  present  builders  about  six  months 
ago.  Numerous  improvements  have  been  made  whloh  add 
to  the  tfliciency  and  durability  of  the  machine. 

Elevator  Guide  Planing  Machine:  Niles-Bement-Pond  Co., 
Ill  Broadway,  New  ^■ork  City.  A  planer  designed  for  ma- 
chining elevator  guides.  It  measures  52  inches  between  the 
housings  and  the  maximum  distance  from  the  table  to  the 
cross-rail  is  18  inches.  The  table  is  20  feet  long  and  ma- 
terial ranging  from  2  to  6  inches  in  height  can  be  accom- 
modated. 

Electric  Annealing  Furnace:  Electric  Furnace  Co.  of 
America,  Alliance,  Ohio.  An  electrically-heated  furnace  for 
use  in  annealing  brass  and  German  silver  blanks.  The 
framework  is  made  of  steel  and  is  15  feet  long  by  8  feet  wide 
by  7  feet  6  inches  high.  Doors  are  providc^d  at  both  ends 
of  the  furnace  and  a  mechanical  pusher  actuated  by  com- 
pressed air  operates  the  charging  mechanism. 

Multiple-spindle  Chucking  Machine:  C.  M.  Conradson, 
Madison,  Wis.  A  hy(lraulically-o|)erated  six-spindle  auto- 
matic chucking  machine  for  boring  and  turning  operations. 
It  is  equipped  with  tools  for  cutting  both  vertically  and 
horizontally,  and  has  a  wide  range.  Both  the  spindle  speeds 
and  feeds  may  be  changed  at  any  time  while  the  machine  is 
under  cut,  which  is  an  especially  valuable  feature  when 
operating  on  pieces  of  large  diameter. 

Manufacturing  Lathe:  Greaves-Klusman  Tool  Co.,  Cin- 
cinnati, Ohio.  An  automatic  machine  in  which  the  use  of 
cam  drums  or  pins  for  moving  the  tool-slides  has  been  elim- 
inated. The  feed  movement  is  secured  through  large  di- 
ameter screws  of  coarse  pitch  which  work  in  long  nuts 
set  close  to  the  guides.  The  shifting  mechanism  which  con- 
trols the  feeds,  speeds  and  indexing  is  operated  by  dogs  on  a 
drum  which  shift  levers  connected  to  positive  clutches. 

Grinding  Machine:  Landis  Tool  Co.,  Waynesboro,  Pa.  A 
grinding  machine  designed  with  a  stationary  work-table  and 
a  traversing  grinding  wheel.  Wherever  possible,  ball  bear- 
ings have  been  used  in  preference  to  plain  bearings,  and 
forgings  have  been  used  in  place  of  castings  for  those  parts 
of  the  machine  which  are  subjected  to  severe  strains.  The 
grinding  spindle  runs  in  bearings  which  are  self-adjusting 
to  compensate  for  expansion  due  to  an  increase  of  tempera- 
ture. These  bearings  can  also  be  adjusted  to  take  up  wear. 
These  machines  are  built  to  swing  10  and  12  inches  and  to 
take  from  18  to  96  inches  between  centeis. 


SWEDISH   ENGINEERING   CONVENTION 
IN   THE   UNITED   STATES,  1915 

Plans  are  being  made  for  a  meeting  or  convention  of 
Swedish  engineers  visiting  the  United  States  in  1915  on  ac- 
count of  the  San  Francisco  Exposition  and  engineers  of 
Swedish  birth  permanently  residing  in  this  country.  The 
meeting  will  be  held  in  early  September  in  Chicago,  where 
papers  will  be  read  by  visiting  engineers  as  well  as  by  resi- 
dent members  of  the  organization.  All  engineers  of  Sv/edish 
birth  are  invited  to  enroll.  The  fee  for  enrollment  is  ^'j.  The 
secretary  of  the  Eastern  Organization  Committee  is  Erik 
Oberg,  associate  editor  of  MAciii.xEiiY;  home  address  185 
Sixty-eighth  St.,  Brooklyn,  N.  Y.  The  chairman  of  the  com- 
mittee is  C.  J.  Mellin,  consulting  engineer,  American  Loco- 
motive Works,  Schenectady,  N.  Y. 

*  *     * 

The  Marconi  Telegraph-Cable  Co.  in  connection  with  the 
Marconi  Wireless  Telegraph  Co.  of  America,  has  announced 
that  the  Marconi  high-power  trans-oceanic  stations  now 
being  constructed  in  the  vicinity  of  New  York  are  nearing 
completion,  and  that  public  messages  for  direct  wireless 
transmission  between  the  United  States  and  Great  Britain 
and  Ireland  will  be  accepted  soon.  The  tariff  for  full  rate 
marconigrams  will  be  seventeen  cents  a  word,  and  for  the 
other  classes  of  service  the  w'ireless  rates  will  show  a  cor- 
responding reduction  from  regular  cable  rates. 

*  *     * 

The  forest  departments  of  the  states  of  Washington  and 
Oregon  intend  to  discontinue  the  use  of  barbed  wire  for 
fences.  The  claim  is  that  barbed  wire  has  no  advantage  over 
smooth  wire,  that  it  injures  stock,  and  that  it  is  more  likely 
to  be  broken  down  by  snow.  Stockmen  in  Oregon,  who  re- 
cently constructed  fences  of  smooth  wire  with  some  mis- 
givings, now  say  that  they  will  never  use  barbed  wire  again. 
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G.  E.   HIGH   VOLTAGE   OUTDOOR 
OIL    SWITCHES 

Tlio  general  priiieiples  ol'  ()|)(>riili()ii  of  indoor  and  outdoor 
oil  switches  are  the  same,  but  soiiii'  ol'  the  details  ol  con- 
stnu'tloii  are  obviously  dilTerent.  In  addition  to  perlorniinK 
the  usual  duties,  the  outdoor  switch  must  l)e  so  conslrueted 
that  successful  service  will  result  while  exposc^d  to  the  effects 
of  the  severest  weather;  neither  rain,  snow  nor  sleet  should 
be  able  to  interfere  with  satisfactory  operation.  All  movins 
and  operatiiiK  parts  must  be  totally  encrlosed  and  fully  pro- 
tected. The  Type  F,  Form  K-22  oil  switches  illustrated 
lierewitli  meet  these  conditions  fully.  They  are  built  in 
single-pole  elements  and  are  operated  by  hand,  solenoid  or 
air.  The  mechanism  for  each  element  is  self-contained  and 
mounted  on  the  top  of  a  steel  tank.  The  switches  trip  free 
from  the  operating  mechanism,  so  that  the  automatic 
switches  cannot  be  held  closed  on  overload  or  short  cir- 
cuits; and  all  the  switclies,  non-automatic  or  automatic,  arc 
always  opened  at  the  same  quick  rate  of  speed.  The  stand- 
ard hand  operating  lever  consists  of  a  removable  wooden 
handle  attached  directly  to  the  switch  mechanism.  This 
handle  is  removable  to  guard  against  unauthorized  opera- 
tion. The  solenoid  mechanism  is  similar  to  the  hand  mech- 
anism, except  that  a  direct-current  solenoid  with  a  rod  for 
connecting  to  the  mechanism  is  used  instead  of  the  operating 
handle.  The  air-operated  mechanism  is  rather  special  and 
needs  individual  consideration. 

Since  the  insulating  properties  of  oil  are  superior  to  those 
of  air,  the  bushings  are  inserted  through  the  cover  at  an 
angle  converging  at  the  lower  end,  which  materially  reduces 
the  size  of  the  oil  tank  necessary  for  any  given  voltage.  The 
bushings  extend  below  the  oil  level  down  to  the  stationary 
contacts  of  the  switch,  and  an  iron  cap  forms  the  top  of  the 
bushing.  The  bushings  are  supported  by  metal  clamps  bolted 
to  the  tank  cover  and  may  easily  be  removed  for  inspection 
or  repair.  The  contacts  are  of  the  well-known  "sliding- 
wedge"  construction.  Each  phase  contains  two  contacts  in 
series.  The  stationary  ones  consist  of  widely  flared  fingers 
and  extra  long  arcing  tips  of  drop-forged  copper.  The  mov- 
able element  of  the  contact  is  a  wedge-shaped  copper  blade. 


Fig.    1.     Triple  Pole  Single  Throw  Oil  Switch  for  300  Amperes 
at  22,000  Volts 

This  blade  moves  in  a  vertical  plane,  being  drawn  up  by 
the  switch  mechanism  when  the  switch  is  closed  and  dropped 
by  gravity  assisted  by  springs  when  the  switch  opens.  As 
the  wedge-shaped  movable  contact  enters  the  stationary  flared 
contact,  a  steady  and  increasing  pressure  is  exerted  on  the 
contact  surfaces,  which  insures  good  contact,  especially  since 
these  surfaces  are  kept  clean  and  bright  by  a  rubbing 
motion  each  time  the  switch  operates.  By  the  use  of  the 
sliding    wedge    contact,    the    arcing    set    up    by    opening    the 


Hvvilch  iin(l<'r  load  occurs  between  the  extended  portion  of 
the  stationary  contact  lingers  and  the  upper  extremity  of  the 
movable  blade,  which  sections  are  not  in  contact  when  the 
switch  is  fully  closed. 

The  switches  are,  as  a  rule,  tripped  on  overload  by  trij) 
coils  acting  directly  on  the  switcli  toggle  and  operat(!d  by 
buHlilng  type  current  transformers,  altliounh  the  other  meth- 
ods of  tripping  oil   switches   in   Kcm  r;il    ii   .■   cuii.   n\  course,  be 


applied.  These  transformers  consist  of  the  switch  stud  as 
the  primary  and  a  copper  ribbon  wound  on  an  iron  core 
around  the  bushing  as  the  secondary.  From  one  to  six  trans- 
formers with  from  one  to  three  trip  coils  may  be  used  on  a 
three-phase  circuit,  depending  on  the  protection  required. 
The  bushing  transformer  has  been  designed  to  furnish  at  a 
lost  cost  a  series  transformer  for  high  tension  systems.  It 
may  also  be  used  to  furnish  current  for  ammeters  where  only 
approximate  accuracy  is  required.  These  switches  have  been 
developed  by  the  General  Electric  Co.,  Schenectady,  N.  Y., 
and  are  for  use  on  lines  from  22,000  volts  upward. 

When  the  additions  and  alterations  to  its  huge  grain 
elevator  at  Kansas  City  now  under  way  are  completed,  the 
Missouri  Pacific-Iron  Mountain  R.  R.  will  have  one  of  the 
largest  plants  of  its  kind  in  the  world.  As  originally  con- 
structed, the  elevator  consisted  of  ten  concrete  circular  stor- 
age tanks,  with  a  capacity  of  80,000  bushels  each,  or  800,000 
bushels  in  all,  and  the  elevator  building  proper,  with  a 
capacity  of  200,000  bushels,  a  total  plant  capacity  of  1,000,000 
busliels.  Forty  additional  concrete  circular  storage  bins,  22 
feet  in  diameter  and  84  feet  deep,  with  a  capacity  of  25,000 
bushels  each  or  1,000,000  bushels  all  told,  are  under  con- 
struction, besides  nineteen  smaller  bins,  with  a  capacity  of 
7000  bushels  each  or  133,000  bushels  total.  The  latter  are 
what  is  known  as  "interstice"  storage  bins,  and  they  will 
occupy  the  space  formerly  left  vacant  between  the  circular 
bins  of  this  style  of  elevator.  The  elevator  will  have  a  total 
of  sixty-nine  units  of  storage  space,  with  a  capacity  of 
2,133,000  bushels,  which  is  more  than  double  its  present 
capacity. 

*     *     * 

Interesting  sidelights  are  being  thrown  upon  the  results 
of  the  great  national  aeroplane  subscriptions  inaugurated 
two  years  ago,  when,  as  the  result  of  voluntary  contributions 
by  citizens,  208  aeroplanes  were  presented  to  the  French 
army.  It  is  alleged  that  certain  manufacturers  of  aeroplanes 
seized  on  this  opportunity  to  dispose  of  machines  that  were 
not  of  the  most  recent  and  improved  types,  and  that  many 
of  the  machines  bought  for  the  money  collected  by  the 
national  subscription  were  not  new.  The  French  army  has 
acquired  nearly  one  thousand  aeroplanes  since  the  beginning 
of  1911.  The  Bleriot  Works  alone  have  built  181  military 
aeroplanes  and  Farman  105.  This  indicates  why  the  aero- 
plane industry  in  France  has  developed  to  such  an  extent 
as  compared  with  that  in  other  countries. 
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WHAT   TO   PATENT 

BY     CON    WIBB 

This  is  not  an  attempt  to  cataloKue  tin;  mimorous  things 
for  which  the  world  is  clamoring  and  which  are  sure  to  bring 
tmliniited  wealth  to  the  patentee  at  a  moment's  notice.  It 
is  an  attempt  to  start  a  discussion  as  to  what  inventions  it  is 
worth  while  to  protect.  The  big  values  are  in  basic  patents 
skillfully  followed  up  by  minor  combination  patents  taken 
out  at  such  intervals  that  they  practically  extend  the  life 
of  the  original  patent.  As  F.  W.  Harris  pointed  out  in  the 
July  number  of  M.vchinkkv,  it  is  possible  to  obtain  a  patent 
that  has  no  value  except  to  the  holder  of  the  bottom  patent 
or  else  which  makes  the  bottom  patent  unworkable.  If  the 
holder  of  one  patent  won't  buy,  then  the  other  is  worthless, 
but  there  are  a  number  of  men  who  have  made  a  comfortable 
living  following  up  inventions  in  this  way.  Hardly  any 
inventor  is  far-sighted  enough  to  protect  himself  fully  in  his 
original  patent  and  still  fewer  attorneys  are  shrewd  enough 
to  secure  this  protection,  or  it  may  be  that  they  are  just 
shrewd  enough  to  see  the  possibility  of  getting  another  patent 
to  take  out  if  their  client  should  happen  to  think  of  an  im- 
provement which  he  might  also  protect.  For  this  very  reason 
it  is  wise  to  file  an  application  on  as  broad  a  ground  as  pos- 
sible and  then  take  advantage  of  the  slow  procedure  of  the 
patent  ofBce,  to  consult  as  many  people  as  possible  as  to  the 
working  out  of  your  idea. 

Suppose,  for  example,  you  have  invented  a  one-legged  shop 
stool  which  maintains  its  balance  by  means  of  a  gyroscope 
under  the  seat  (any  one  that  wishes  to  borrow  this  invention 
is  welcome — I  haven't  money  enough  to  pay  the  fees).  You 
might  as  well  write  up  a  description,  make  a  drawing  your- 
self and  mail  the  whole  thing  to  the  patent  office,  paying  due 
regard  to  the  rules  which  they  publish,  and  which  are  clear 
enough  so  that  you  cannot  go  far  wrong;  then  put  the  thing 
up  to  people  who  might  buy  your  stools  in  some  quantity. 
You  will  have  to  do  this  eventually,  so  you  might  as  well 
begin  that  way.  You  may  find  that  there  is  no  market  for  a 
stool  of  any  kind  in  a  shop  unless  you  create  the  market  your- 
self. Will  your  capital  hold  out  while  you  are  making  shop 
superintendents  see  the  value  of  having  men  sit  at  their 
work?  Possibly  someone  may  object  to  your  stool  on  the 
ground  that  their  work  requires  that  their  men  should  have 
a  back  to  lean  against,  and  yours  won't  stand  leaning  against. 
Someone  else  may  sit  down  and  prove  to  you  by  mathe- 
matics that  the  seat  of  your  stool  will  have  to  be  four  feet 
seven  and  a  quarter  inches  in  diameter  to  cover  a  gyroscope 
that  will  keep  it  steady,  and  that  it  will  require  a  fifty  horse- 
power motor  to  keep  it  running,  and  they  won't  believe  to 
the  contrary  even  if  you  bring  around  a  sample  to  show  them. 
After  you  have  tried  to  play  salesman  for  about  a  week  you 
will  get  a  totally  different  view  of  what  you  have  invented^ 
that  is  unless  you  w-ere  entirely  crazy  about  it.  You  need 
not  fear  that  anyone  will  take  you  up  and  actually  order  one 
of  the  things.  No  inventor  ever  sold  anything  he  invented — 
he  knows  too  much  about  it.  Wait  till  you  hear  some  pro- 
fessional salesman  sell  a  hundred  of  your  one-legged  milking 
stools  to  some  rich  agriculturist,  one  for  each  cow.  Then 
you  will  realize  that  Inventing  and  selling  are  for  two  en- 
tirely different  sets  of  consciences. 

But  to  get  back  to  the  subject.  It  is  hardly  to  be  expected 
that  anyone  without  abundant  time  and  funds  at  his  com- 
mand will  make  fundamental  inventions  in  the  future  with 
any  great  frequency.  The  field  is  pretty  well  covered  and 
large  concerns  are  spending  large  amounts  of  money  trying 
to  do  just  that.  The  field  for  the  individual  inventor  has  nar- 
rowed down  to  improvements  on  already  existing  devices, 
which  may  be  sold  to  the  holders  of  the  fundamental  patents 
or  which  may  be  worked  with  small  capital.  For  example, 
one  of  my  neighbors  has  recently  made  a  fortune  out  of  a 
labelling  machine.  There  are  and  have  been  for  years  patents 
galore  on  such  a  machine,  but  there  have  been  very  few  ma- 
chines because  those  that  would  work  were  too  expensive 
and  those  that  were  reasonable  in  price  would  not  label. 
This  man  studied  the  situation  and  finally  bobbed  up  with  a 
simplification  of  the  complicated  machine.  He  had  not  really 
invented  a  new  machine,  but  none  of  the  old  ones  were  worth 


anything  at  all,  so  he  was  able  to  gather  In  the  previous 
patents  for  a  song  and  then  he  came  out  with  a  patent  that, 
with  the  others,  made  a  pretty  strong  combination.  Mind  one 
thing  though,  he  knew  the  ins  and  outs  of  the  machines  that 
had  been  built  before,  because  he  had  built  a  number  of 
them.  Don't  try  to  invent  something  that  you  don't  know 
anything  about  yourself.  You  may  find  that  what  you  are 
trying  so  hard  to  invent  has  been  invented  before  and  used 
and  forgotten.  Of  course  it  gives  more  play  to  your 
imagination  to  get  up  something  about  which  you  know  noth- 
ing, but  it  also  gives  more  play  to  the  pocket-book.  If  your 
job  is  chucking  pulleys  invent  a  new  chucking  drill  or  a 
chuck  or  something  that  you  are  familiar  with;  don't  start 
to  invent  a  dish  washer— let  your  wife  do  that. 

Just  because  you  can  get  a  patent  allowed  is  no  sign  it 
is  worth  the  paper  it  is  written  on.  I  do  not  doubt  you 
could  get  a  patent  on  a  dining  room  chair  with  a  bouquet 
holder  on  one  side,  and  your  next-door  neighbor  could  prob- 
ably get  one  on  the  same  chair  with  a  holder  on  each  side, 
but  what  would  they  be  worth,  unless  it  was  the  fashion  to 
wear  flowers  that  way?  And  if  you  get  a  patent  that  is  good 
for  something  it  is  worth  nothing  to  you  unless  you  can  sell 
it.  The  place  to  sell  it  is  where  they  are  taking  out  patents 
as  a  regular  thing.  They  have  ten  chances  to  one  of  anyone 
else,  of  being  able  to  use  it.  It  may  be  that  they  want  to  ward 
off  an  attack  by  some  competitor,  or  it  may  just  supplement 
some  more  important  invention  of  their  own,  or  it  may  point 
a  way  to  them  that  is  worth  following  up.  In  any  of  these 
cases  they  would  much  prefer  to  put  the  thing  through  the 
office  in  their  own  way  and  at  their  own  expense. 

*  *     * 

DENATURED    ELECTRICITY 

An  interesting  method  of  preventing  the  improper  use  of 
electric  current  has  been  devised  by  an  Italian  engineer.  The 
practice  of  making  especially  low  rates  for  current  to  be 
used  in  electric  power,  heating  and  cooking  devices  is  becom- 
ing more  and  more  general,  but  with  the  ordinary  constant 
potential  current  it  is  difficult  to  detect  the  use  of  lighting 
devices  on  circuits  intended  only  for  power  and  heating  pur- 
poses. This  engineer  advocates  the  use  of  special  circuits 
on  which  the  current  is  subject  to  extreme  fluctuation  of 
voltage  at  rapidly  recurring  intervals,  which  would  make  it 
practically  impossible  to  use  lamps,  because  of  the  flicker  in 
the  lights.  As  the  current  is  not  entirely  interrupted  and 
the  normal  voltage  is  almost  immediately  restored  the  proper 
operation  of  power  or  heating  apparatus  is  not  interfered 
with  and  the  rightful  use  of  the  circuits  for  their  respective 
purposes  is  assured. 

*  *     * 

Henry  J.  Galsman  of  New  York  City  lately  received  a  check 
for  $300,000  for  his  invention  of  means  for  identifying 
photographic  negatives  at  the  time  of  exposure.  Mr. 
Gaisman's  invention  was  bought  by  the  Eastman  Kodak  Co. 
of  Rochester,  N.  Y.  It  comprises  a  window  in  the  back  of  the 
camera  which  when  opened  exposes  a  red  strip  of  paper  on 
which  a  legend  can  be  written  with  a  stylus.  The  writing 
makes  a  break  in  a  strip  of  chemically-prepared  paper  under- 
neath, and  sufficient  light  is  admitted  to  print  the  writing  on 
the  negative.  Hence  when  the  negative  is  developed  the  writ- 
ing develops  also,  and  it  appears  on  the  prints  made  from 
the  negative.  The  value  of  the  invention  will  bo  apparent  to 
all  who  have  taken  any  photographs;  oftentimes  it  is  difficult 
to  identify  the  various  negatives  even  if  careful  memoranda 
are  made  of  each  at  the  time  of  making  the  exposure. 

*  *     * 

The  three-hundredth  anniversary  of  the  invention  of 
logarithms  by  John  Napier  is  celebrated  this  year.  Napier 
published  in  1614  his  work,  "Description  of  the  Admirable 
('anon  of  Logarithms,"  in  which  the  statement  appeared  on 
the  title  page  that  he  was  the  author  and  inventor,  which  was 
the  fact,  as  he  was  the  inventor  of  the  method  of  logarithmic, 
calculation  and  of  the  word  logarithm  itself.  The  debt  owed 
to  Napier  by  the  scientific  world  can  hardly  be  overestimated. 
The  advent  of  logarithms  marked  an  epoch  in  the  history 
of  science.  Napier  was  born  in  1550  at  Merchiston  Castle, 
near  Edinburgh,  and  died  in  1617. 
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Work  Control  in  Four  Motion: 


1st    starting  the  Table— The 

first  piece  is  in  position; 
take,  for  example,  a  V/^' 
diameter  shaft.  Pull  up 
on  the  long  lever  and  the 
mechanism  for  rotating  the 
work  and  traversing  the 
table  starts.  The  grinding 
wheel  is  already  running, 
for  it  is  independent  of  the 
work,  and  does  not  stop 
when  the  work  is  stopped. 


2nd — Speeding   Up    Rotation — 

The  lever  marked  "Head" 
has  previously  been  set  to 
give  a  trial  speed  of  rota- 
tion of  172  R.  P.  M.,  as 
indicated  by  figures  on 
outer  dial.  This  is  too  fast, 
so  the  lever  is  moved 
around  the  dial  until  the 
speed  is  right.  The  de- 
crease is  gradual  and  not 
by  jumps. 


iio,   10  Plain  Grinding  Machine 
Capacity:    To  6"  diameter  and  20"  length 


This  simple  control  system  increases 
output  by  reducing  setting-up  time, 
by  making  correct  speed  and  feed 
combinations  quickly  available,  and 
by  providing  for  rapid  changes  for 
different  diameters  on  the  same  piece. 


BROWN  &  SHARP] 

PROVIDENCE 
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Makes  Rapid  Grinding  Easy 


3rd     Rej^ulatinj*  Table  Traverse 

— The  trial  rate  of  table 
traverse  of  80"  per  min- 
ute is  found  too  slow,  so 
the  lever  marked  "Table" 
is  moved  in  the  proper  di- 
rection until  the  speed  and 
feed  are  in  the  correct  com- 
bination. The  Head  and 
Table  Levers  are  indepen- 
dent so  any  desired  com- 
bination can  be  obtained. 


4th— Shifting  to  a  Finish  Feed 

— After  the  work  is 
brought  quickly  to  size 
with  a  rapid-table  travel, 
the  lever  behind  the  hand 
wheel  on  the  right  is 
turned.  This  slows  down 
the  table  in  the  ratio  of 
1  to  21/^,  so  the  work  re- 
ceives a  smooth  finish, 
without  disturbing  the 
lever  for  roughing  table 
traverse. 


There  are  many  other  interesting 
production  features  in  addition  to 
the  above.  Have  you  ever  investi- 
gated our  Universal  Back  Rests  and 
Automatic  Cross  Feed  ?  We  should 
be  glad  to  send  descriptive  matter. 


^FG.  COMPANY 

fHODE  ISLAND 


No.    11  Plain   Grinding  Machine 
Capacity:     To  6"  diameter  and  32'  length 


Roari    papro   71 
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EXHIBITS  AT  PANAMA-PAOIFIO  INTER- 
NATIONAL  EXPOSITION 

More  tluui  sixty  thousaiui  cxliiblts  have  already  boi'ii  ac- 
ceptod  by  the  division  of  exhibits  of  the  I'anama-I'acillc  In- 
toriiatlonal  Kxposltion  and  there  is  every  lilielihood  of  this 
number  beinR  increased  to  eighty  thousand  before  the  last 
of  the  final  allotments  of  spaee  liave  been  made.  The  Jirst 
installation  was  started  on  May  27  in  the  palaee  of  machinery 
when  a  500  H.  1'.  Diesel  euKiue  was  plac(>d  in  tlie  center  of 
the  building.  On  the  following  day  live  tliousand  cases  of 
exhibits  arrived  at  the  exposition  and  these  are  now  being 
placed  in  their  respective  positions.  It  can  be  safely  asserted 
that  the  finest  collection  of  electrical  and  machinery  exhibits 
ever  assembled  under  one  roof  will  be  displayed  in  the  palace 
of  machinery.  About  five  thousand  exhibits  will  be  shown 
there.  Although  the  building  is  967  feet  long  and  367  feet 
wide,  the  space  has  been  over-applied  for. 

A  feature  of  the  palace's  display  will  be  the  fact  that  every 
operating  exhibit — and  practically  all  of  them  will  be  in 
operation — will  be  equipped  with  "safety-first"  appliances. 
The  exhibitors  have  also  cooperated  with  the  oflicials  in  so 
associating  their  exhibits  with  others  that  complete  operation 
will  be  possible,  and  tlie  merits  of  the  various  exhibits  will 
be  well  displayed.  Machines  will  be  shown  in  parts,  with 
cross-sections,  and  the  various  workings  of  the  different  parts 
of  the  interior  construction  open  to  the  view.  The  products 
of  the  machines  shown  in  the  various  stages  of  manufacture, 
from  the  raw  material  to  the  finished  article,  will  call  par- 
ticular attention  to  the  machine. 

Electric  current  for  any  use  desired  will  be  available  to 
exhibitors  in  all  of  tlie  buildings.  The  charge  will  be  small, 
based  on  the  actual  cost.  Steam  will  be  supplied  in  the 
palace  of  machinery  from  the  Gas  and  Fuel  Building  which 
is  adjacent.  When  the  product  of  the  machines  is  turned 
over  to  the  exposition,  the  air,  steam  and  electricity  will  be 
supplied  free.  This  applies  to  boilers,  engines,  compressors, 
ice  machines,  gas  producers,  machine  tools,  etc.,  which  may 
be  placed  as  exhibits  in  the  service  of  the  exposition. 

Fuel  oil  will  be  supplied  in  part  from  stills  in  a  model  oil 
exhibit,  which  will  be  located  in  a  building  east  of  the  palace 
of  machinery  and  operated  by  the  United  States  Government. 
Engine  tests  will  be  made  on  the  different  grades  of  refined 
oil  coming  from  this  interesting  exhibit  which  will  be  open 
to  the  public.  A  large  number  of  manufacturers  are  arrang- 
ing to  send  their  expert  shop  men  with  tlie  exhibits  so  that 
the  public  may  gain  a  clear  idea  of  the  efficient  methods  by 
which  the  finished  products  are  made.  The  latest  types  of 
conveying  machinery  will  be  so  arranged  and  the  construc- 
tion and  operation  so  clearly  shown  that  the  carrying  of 
small  packages,  as  well  as  large  and  bulky  boxes  on  the 
same  conveyor  to  any  height  or  distance  will  be  as  well 
demonstrated  as  it  would  be  in  a  modern  and  up-to-date 
factory.  Working  exhibits  of  the  latest  type  of  hydraulic 
motors,  such  as  impulse  wheels  and  turbines,  with  the  neces- 
sary regulating  and  control  apparatus  will  be  shown  con- 
nected with  pumps  and  electric  generators  with  the  working 
parts  of  the  wheels  and  turbines  exposed  through  glass  plates. 

In  the  palace  of  mines  and  metallurgy  will  be  intensely  in- 
teresting exhibits  of  all  phases  and  features  of  the  mining 
and  metallurgical  industries.  The  United  States  Steel  cor- 
poration and  its  subsidiary  companies  intend  having  a  com- 
prehensive exhibit  of  its  operations  and  will  begin  with  the 
ore  fields  and  carry  on  an  educative  picture  of  its  operations 
in  ore  mining,  rail  and  water  transportation,  dock  operations, 
coal,  coke  and  pig-iron  production,  steel  manufacturing  in 
its  various  lines,  and  will  also  present  the  processes  of  manu- 
facturing of  many  of  its  subsidiary  companies'  products;  also 
how  it  utilizes  its  by-products  and  the  display  of  many  of 
the  uses  in  which  its  general  products  are  employed,  typify- 
ing the  advancement  in  uses  of  this  country's  resources. 

Two  hundred  and  thirty-six  national  and  international 
organizations  have  already  accepted  the  invitation  of  the  ex- 
position to  hold  their  1915  conventions  in  San  Francisco,  and 
many  thousand  visitors  will  thus  attend  as  delegates  and 
representatives  of  these  organizations. 


VANADIUM  STEEL  FOR  BLOW-PIPE 
HEADS 

An  Interesting  characteristic  of  chrome-vanadium  steel  has 
been  demonstrated  by  tests  made  on  blow-pipes  used  in  glass 
factories  by  glass  blowers.  The  pipes  used  by  incandescrent 
lamp  manufacturers  have  been  soft  steel  or  Norway  iron,  inas- 
much as  they  are  easy  to  weld  and  do  not  oxidize  rapidly.  I5ut 
blow-pipes  made  of  common  steel  or  iron  must  be  frequently 
repaired,  becau.se  the  hot  glass  clings  to  them  so  tightly  that 
they  have  to  be  hammered  to  remove  it,  but  not  .so  with 
chrome-vanadium  steel.  The  glass  cracks  off  freely  and  con- 
sequently the  repairs  on  the  chrome-vanadium  steel  pipes  are 
less  than  on  pipes  mad(!  of  iron  or  machinery  steel. 
*     «     * 

PERSONALS 

Jesse  W.  Reno  of  New  York  was  awarded  the  John  Scott 
legacy  medal  and  premium  by  the  city  of  Philadelphia,  acting 
on  the  recommendation  of  the  Franklin  Institute,  for  his 
escalator. 

E.  K.  Morgan  has  been  promoted  from  the  position  of  fore- 
man to  superintendent  of  the  Rockford  Drilling  Machine  Co., 
Rockford,  111.  Mr.  Morgan  takes  the  position  of  John  S. 
Langwill,  lately  deceased. 

F.  C.  Kent,  formerly  general  superintendent  of  the  Fierce- 
Arrow  Motor  Car  Co.,  Buffalo,  N.  Y.,  is  now  connected  with 
the  Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio,  in 
the  capacity  of  works  manager. 

Dudley  A.  Johnson  has  been  made  manager  of  the  Chicago 
branch  of  the  Joseph  Dixon  Crucible  Co.,  succeeding  the  late 
Sam  Mayer.  Mr.  Johnson  was  assistant  to  Mr.  Mayer  for  a 
number  of  years  and  has  had  extensive  experience  in  the  lead 
pencil  and  stationery  business  with  other  concerns. 

Adolph  Spielman,  inventor  of  an  electrically-driven  port- 
able machine  for  cutting  cloth  up  to  150  thicknesses  to  any 
desired  pattern  at  one  time,  was  awarded  the  John  Scott 
legacy  medal  and  premium  by  the  city  of  Philadelphia,  act- 
ing on  the  recommendation  of  the  Franklin  Institute. 

Charles  Eisler,  for  the  past  two  years  employed  as  designer 
of  general  tools  and  special  machinery  by  the  United  In- 
candescent Lamp  &  Electrical  Co.,  Ujpest,  Austria-Hungary, 
and  previously  as  general  tool-room  foreman  with  the  Metzger 
Motor  Car  Co.,  Detroit,  Mich.,  has  taken  a  position  as  special 
machine  designer  with  the  Westinghouse  Lamp  Co.,  Bloom- 
field,  N.  J. 

Thomas  H.  Mirkel,  Jr.,  formerly  general  manager  of  the 
Southwark  Foundry  &  Machine  Co.,  Philadelphia,  Pa.,  and  for 
the  past  four  years  vice-president  and  general  manager  of  the 
Poole  Engineering  &  Machine  Co.,  Baltimore,  Md.,  joined  the 
Treadwell  Engineering  Co.,  Easton,  Pa.,  July  1.  Mr.  Mirkel 
will  represent  the  company  in  Philadelphia  and  vicinity,  and 
will  have  offices  in  the  Mutual  Life  Bldg.,  Tenth  and  Chestnut 
Sts.,  Philadelphia. 

Henry  J.  Marks,  manager  of  the  New  York  office  of  the 
American  Engine  &  Electric  Co.,  has  been  made  sales  manager 
of  the  company.  Mr.  Marks  is  a  member  of  the  American 
Society  of  Mechanical  Engineers,  and  of  other  engineering 
societies,  and  has  liad  about  twenty  years  active  experience  in 
the  operation,  manufacture,  design  and  sale  of  steam  engines. 
He  will  divide  his  time  between  the  New  York  office,  90  West 
St.,  and  the  main  office  of  the  company  at  Bound  Brook,  N.  J. 

Charles  S.  Batdorf  of  New  York  was  awarded  the  John 
Scott  legacy  medal  and  premium  by  the  city  of  Philadelphia, 
acting  on  the  recommendation  of  the  Franklin  Institute,  for 
his  coin  counting  and  wrapping  macliine,  which  accurately 
counts  and  wraps  coins  of  one,  five,  ten,  twenty-five  or  fifty 
cent  denominations  into  crimped  cartridges  containing 
twenty,  twenty-five,  forty  or  fifty  coins  as  desired.  The  ma- 
chine handles  350  coins  a  minute  and  automatically  rejects 
counterfeit  coins. 

Albert  Pott,  sales  manager,  Baird  Machine  Co.,  Bridgeport, 
Conn.,  sailed  July  15  on  the  steamship  France  for  a  two 
months'  trip  through  Great  Britain  and  France,  to  visit  the 
company's  foreign  representatives  and  to  get  in  touch  with 
foreign  trade  in  general.  The  company  has  experienced  a 
revival  of  its  foreign  trade  in  the  past  few  months,  and  Mr. 
Pott  is  making  tlie  trip  at  this  time  in  order  to  become  thor- 
oughly acquainted  with  any  new  phases  of  foreign  business, 
and  to  provide  for  its  extension. 

Albrecht  F.  Leue,  recently  purchasing  agent  of  the  Triumph 
Electric  Co.,  Cincinnati,  Ohio,  resigned  June  30  to  enter  upon 
the  practice  of  law.  Mr.  Leue  was  born  in  Cincinnati  in 
1877,    and    graduated    from    the    University    of   Cincinnati    in 
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THE  Cincinnati  No.  5  Plain  High  Power  Milling  Machine 
has  removed  as  high  as  37VL'  cubic  inches  of  steel  per 
minute  —  the  heaviest  recorded  cut  ever  handled  by  a 
Knee  and  Column  Milling  Machine — and  not  once  nor  twice 
only;  this  was  a  frequent  performance  in  our  Demonstrating 
Room  during  a  period  of  nine  months.  This  is  MODERN 
MILLING! 

"Stream  Lubrication,"  the  patented  Cincinnati  Work  and  Cut- 
ter Cooling  System,  makes  this  heavy  cutting  not  only  pos- 
sible, but  practical.  The  essential  factor  is  the  hood  which 
keeps  the  cutter  in  an  inverted  bath,  effectually  cooling  every 
part  of  it. 


"COLD  CHIPS"  tells  the  whole  story.     You  should  send 
for  a  copy.     There  is  something  of  interest  on  every  page. 


THE  CINCINNATI  MILLING  MACHINE  CO. 


CINCINNATI,  OHIO,  U.  S.  A. 
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1898.  Ho  ontorod  the  employ  of  the  Triumph  Electric  Co.  In 
Jiiminry,  1900,  bolnj?  oiiKiiKod  successlvoly  In  the  alock,  order, 
eorrespondonce  iind  lulvertisiiiK  departments;  lie  Iuih  l)een 
piireliasinK  agent  sinee  April.  1900.  He  studied  law  at  the 
y.  M.  C.  A.  ni-^tht  law  school,  Cincinnati,  and  was  admitted  to 
the  Ohio  bar  in  1905.  It  is  Mr.  l.eue's  Intention  to  give  special 
attention  to  commercial  and  corporation  law  work. 
*     *     • 

OBITUARIES 

riiarle.s  S.  Harton,  president  of  the  Rice,  Barton  &  Fales 
Miuhine  &  Iron  Co.,  Worcester,  Mass.,  died  July  11  of  a 
cancer  in  the  throat,  aged  l!fty-six  years. 


Jolin  S.  Langwill,  superintendent  of  the  Rockford  Drilling 
Machine  Co.,  Rockford,  111.,  died  June  22  from  cen-bral 
heniarrhage,  following  an  illness  of  about  three  months.  He 
is  survived  by  his  widow  and  one  child. 

Morris  G.  Loder,  sales  manager  of  the  Carborundum  Co.'s 
branch  store  in  Cleveland,  Ohio,  died  after  a  long  illness  July 
9  at  his  home  in  Cleveland,  aged  forty-one  years.  He  was 
born  at  Strongsville,  Ohio,  near  Cleveland.  For  some  years 
be  was  connected  with  the  purchasing  department  of  the 
Deering  Harvester  Co.,  Chicago,  111.,  and  entered  the  employ 
of  the  Carborundum  Co.  as  sales  manager  of  the  Cleveland 
branch  store  in  1902.  He  is  survived  by  Mrs.  Loder,  his 
mother,  three  brothers  and  a  sistf'r. 


COMING  EVENTS 

Septombor  6-11.— roiiiKlry  iiinl  inncliinc  oxiiibltlon, 
sliowliiK  niachliuTy.  tools,  cquliniu'iit  niul  supplies 
for  the  foundr.v  and  machine  shop,  Chlongo,  111. 
C.  R.  Iloyt,  spcrotiir.v.  Koundr.v  &  Mnelilne  Kx- 
hibltlon   Co.,   lOlO   \V.    Madison   St..    Chicago,    111. 

Septombor  15-18. — T\vent.v-second  annual  conven- 
tion of  the  Traveling  Knglnpers'  Association  at  the 
notol  Sherman,  Chicago.  III.  \V.  O.  Thompson, 
secretar.v.  c/o  New  York  Central  Car  Shops,  Kast 
linftalo,   N.  y. 

September  17-22. — Autumn  meeting  of  the  Iron 
and  Steel  Institute  In  Paris,  Trance.  OHlcPs  of 
secretar.v.   28  Victoria  St.,    London,   S.    W.,   England. 

September  20-26  (1916) International  Engineer- 
ing Congress.  San  Francisco,  Cal.,  in  connection 
with  the  PanamaPacillc  International  Exposition. 
AV.  V.  Durand,  chairman,  Foxcroft  Bldg.,  San 
Francisco.    Cal. 

SOCIETIES,  SCHOOLS  AND 
COLLEGES 

Upper  lo-wa  University,  Fa.vette,  Iowa.  Cata- 
logue 1913-1014. 

University  of  Utah,  Salt  I,nl;e  Citj",  Utah.  Cata- 
logue for  1914-1015,  and  announcements  for  the 
School  of  Arts  and  Sciences,  School  of  Education, 
State  School  of  Mines,  School  of  Medicine  and 
School  of  Law. 

National  Association  of  Corporation  Schools. 
Papers,  reports  and  discussions  of  the  Brst  annual 
convention.  Dayton.  Ohio.  September  16-19.  and  pro- 
ceedings of  the  organizing  convention.  New  Torlc 
City,  June  24.  1913.  438  pages,  6  by  9  inches.  Lee 
Galloway,  secretary,  New  York  University,  New 
Y'ork  City. 

Johns  Hopkins  University,  Baltimore,  Md.  Five 
lectures  by  Logan  G.  McPlierson,  as  follows:  "The 
Economic  Transition."  "Railway  Competition  and 
Combination,"  "Government  Ownership  of  Bail- 
ways,"  "The  Valuation  of  Railways,"  and  "The 
Service  of  Accounts  and  Statistics."  110  pages,  6 
by  9  inches. 

American  Institute  of  Metals.  Transactions  of 
the  seventh  annual  meeting  held  in  Chicago,  111., 
October  13-17.  Edited  by  W.  M.  Corse,  secretary. 
381  pages,  6  by  9  inches,  exclusive  of  bulletins  20 
to  26,  containing  abstracts  of  metallurgical  patents, 
notes  and  reports  during  1913.  together  with  a  list 
of  members.  Published  by  the  American  Institute 
of  Metals,  Buffalo,  N.  Y.  W.  M.  Corse,  secretary 
and   treasurer,  106  Morris  Ave. 


Electrical  Engineering.  Russell  Sage  T,aboratory, 
Rensselaer  Polytechnic  Institute.  Troy.  N.  Y., 
as    Engineering    and    Science    Series    Bulletin    C. 

The  Electrical  Resistance  and  Temperature  Co- 
efficient of  Copper-Nickol-Manganeso  Alloys,  By 
George  L.  Gray.  20  pages,  0  by  9  Inches. 
Published  by  the  Department  of  Electrical  En- 
gineering, Uiissell  Sage  Laboratory,  Rensselaer 
Polytechnic  Institute,  Troy,  N.  Y.,  as  Engineer- 
ing and   Science  Series  Bulletin   4. 


edition  Is  the  fourteenth  enlarged.  The  scope  of 
the  work  is  Indicated  from  the  fact  tliat  1800 
movements  arc  Illustrated  and  briefly  described 
under  the  following  heads:  The  Mcclianlcal 
Powers,  Transmission  of  Power.  Measurement  of 
Power,  Steam  Power,  Steam  Apidiances.  Motive 
Power,  Hydraulic  Power  and  Devices.  Air  Power 
Appliances,  Electric  Power  and  Construction,  Navl- 
gation  and  Roads,  Gearing,  Motion  and  Devices  Con- 
trolling Motion,  Horological,  Mining,  Mill  and 
Factory  Appliances.  Construction  and  Devices, 
Drafting    Devices,    Miscellaneous    Devices. 


Metric-English   ajid  English-Metric  Lengths.     By  G 

A.    Roselti.      80   pages,    3V&    by   4    inches.      Pub-    „   „  ^  j    -,iv       t,  ^-         ^   .,.,     ^     ,     •      . 

llshed   by   B.   &  P.   N.   Spon,   linden,   and   Spon    ^^^^uJ^f   ^"'"  ^"P^^Vr   °^  Electrolytic  Iron 

&    Chamberlain,     New    York    City.      Price,    40  »    <>      ,,,       o„„/,         „      ,.„„„„    ■> 

cents. 
This  useful  work  gives  equivalents  In  millimeters 
(to  five  significant  figures)  of  English  lengths  from 
1/04  inch  to  10  feet,  advancing  by  1/64  inch;  and 
equivalents  to  the  nearest  1/64  inch  of  all  metric 
lengths  from  1  to  3200  millimeters,  advancing  by 
millimeters. 


Melted    in    Vacuo.      By    Trygv 
pages,    0    by    9    inches.      Published    by    the    En- 
gineering    Experiment     Station.     University     of 
Illinois.    Urbana,    111.,    as   Bulletin   72. 
The     efBciency     of    electrical     machinery     depends 
largely   upon   tlie  magnetic  quality  of   the   iron   used 
in    the    pole    pieces    and    armatures.      Many    Investi- 
gations   have    been    conducted    with    a    view    to    de- 
m        rp       i-         T>     •  i  r  n,        .       .  .  ,  .         creasing    the   hysteresis    and    eddy    current    losses   of 

The     Tractive     Resistance     of     a     Twenty-eight-ton    iron   and   to  increase  its  permeability.     The  bulletin 


Electric   Car. 
6 


By    Harold    H.    Dunn.      53    pages,     records     the     results 


obtaii 


9    inches.      Illustrated.      Published    by    the    ;roi'yHcaIl7%efi.'i«i"'i'ion"7n '7\acu\im"fur'na^ce.'  "t 

Engmeenng    Lxpenment    Station,    University    of    ig    ,,ossible    by    this    means    to    obtain    iron    with    a 

Bulletin    1 4.  carbon    content    of    0.01    per    cent    or    less    without 

the    results    of_  tests _  made    oxidation   of   tlie   iron.     The   maximum   permeability 

of    this    iron    at   ordinary    temjieratures    is    shown    to 

be     19,000,     occurring     at    a     flux     density    of    9.500 

ausses.      Tlie    hysteresis    loss    is    from    one-half    to 


Illinois,    Urbana, 
The    bulletin    record 
with   a    twenty-eight-ton   electric   car  of   the   double- 
end   type  for  the  purpose  of  determining  the  resist- 
ance offered  to  its  motion  when  running  on  straight 


,  „„,    X ,     .        ^.,,      .         .         ,, ^     "  ''^'"•fe"'-    gausses.       Jlie    liysteresis    loss    is    from    one-half    to 

isccL^n  the   .  ^I'l-      ""■  .«t.  tiniform    speed,    and    to    one-third    of    that    for    the    best    transformer    steel 
ascertain  the  relation   existing  between   that  resist- 
ance and  the  speed  of  the  car. 


used    at    the    present    time. 


Tnnotinn   «f  ■«„*»•„„  1     i>  Til      i.   m       VI       «  J.      Mothods   of   Machino   Shop  Work,     By    Frederick   A. 

Location  of  Motorcycle  Power  Plant  Troubles  Made  „„,„„,.       ocr    „„„„=«    ).„    q    i„„i,o=       oa.;    u. 

Easy.       Chart    arranged     by     Victor    W. 


Size,  31  by  22  inches.  Published  by  Norman 
W.  Henley  &  Son,  New  York  City.  Price,  25 
cents. 

chart    contains    a     sectional 


nrMvor  Tiionf  „f  n  „,„*„         1       n                    .         ,           i  autuor   beiorc    the   students   in    mechanical   enginee 

power  plant  of  a  motorcycle,   tlie  name  of  each  nart  -           ,.    ^  ,       ,  .      t-   .         .^      ^     .        i,             ^    ^^ 

heino-    T^i„,-„i,T    i„,n  „♦    1        n^,        ,         ■   ,."     '^"t"  ?<>"  mg    at    Coluuibia    University    during    the    past    thr 

being    plainly    indicated.      The    descriptive    part    ot  „„*:,.„       t,,,„„„    io„t,„.o„    „,,>V„    ,,„i.iTei,„.i    L    ti,,.    h 


NEW  BOOKS  AND  PAMPHLETS 

Report  of  the  Commissioner  of  Education  for  the 
Year  Ending  June  30,  1913.  Volume  I.  931 
pages,  6  by  9  inches.  Published  by  the  United 
States  Bureau  of  Education,   Washington,  D.   C. 

Acoustics  of  Auditoriums.  By  F.  R.  Watson.  34 
pages,  6  by  9  inches.  Illustrated.  Published 
by  the  Engineering  Experiment  Station  of  the 
University  of  Illinois,  Urbana,  111.,  as  Bulletin 
73. 

International  Conference  of  Mine-experiment  Sta- 
tions. By  George  S.  Uiee,  99  pages.  6  by  9 
inches.  Published  by  the  Department  of  the 
Interior,  Bureau  of  Mines,  Washington,  D.  C, 
as  Bulletin  82. 

Lumbering  Industry  of  the  Philippines.  By  John 
R.  Arnold.  22  pages,  C  by  9  inches."  Pub- 
lished by  the  Department  of  Commerce,  Bureau 
of  Foreign  and  Domestic  Commerce,  Wash- 
ington,  D.   C,  as  Special  Agents  Series.    No.   88. 

The  Effect  of  Titanium  on  the  Magnetic  Properties 
of  Iron.  By  Kenneth  P.  Applegate.  19  pages. 
6  by  9  inches.  Published  by  the  Department  of 
Electrical  Engineering,  Russell  Sage  Labora- 
tory. Rensselaer  Polytechnic  Institute,  Troy, 
N.  Y.,  Engineering  and  Science  Series,  Bulle- 
tin D. 

Relative  Effects  of  Carbon  Monoxide  on  Small 
Animals.  By  George  A.  Burrell,  Frank  M. 
Seibert  and  I.  W.  Robertson.  23  pages,  6  by 
9  inches.  Published  by  the  Department  of  the 
Interior,  Bureau  of  Mines,  Washington,  D.  C, 
as  Technical  Paper  62. 

Investigations  on  Drain  Tile.  112  pages,  6  by  9 
inches.  Published  by  the  Engineering  Experi- 
ment Station  of  the  Iowa  State  College  of 
Agriculture  and  Mechanic  Arts,  Ames,  Iowa, 
as  Bulletin  36.  authorized  by  the  American 
Society  for  Testing  Materials. 

Effect  of  an  Iron  Core  on  the  Secondary  Currents 
of  a  Telephone  Transformer,  By  Eugene  C. 
llelwig.        Published     by      the     Department     ot 


Halsey.      286    pages.    6    by    9    inches.      285    il- 
lustrations.       Published     by     the     McGraw-Hill 
Book  Co..    Inc.,    New   York   City.      Price,   $2.50. 
This    interesting    and    valuable    book    contains    the 
substance  of  a  number  of  lectures   delivered  by   the 
thor   before    the   students   in    mechanical   engineer- 

"ree 
years.      These    lectures    were    published    in    the    be- 
lief   that    they    would    prove    useful    elsewhere    In 
the   trade   as  well   as   in    engineering   schools   and   to 
apprentices.      The   volume  presupposes  a   fair  knowl- 
edge of  the  common  machine  tools  and  their  general 
construction,    use    and   application,    such    as    an    ap- 
Link   Motion,   Valve   Gears   and  Valve   Setting,     By    prentice    would    have    acquired    during    one    or,    at 
Fred   II.   Colvin.      101  pages,  4  by  6  inches.     45    most,    two   years'    work   in   a   modern    machine   shop, 
illustrations.     Published   by   Norman   W.    Henley    The  chapters   are  headed   as  follows:     Two  Systems 
&   Son,    New   York   City.      Price,    50   cents.  of   Machine   Production;    Precision    Work   and    Work- 

This  practical  work  on  locomotive  valve  motion  manship;  Measures  of  Length;  Measurement  of 
was  first  published  in  1905.  and  the  present  edition  Errors;  Gages.  Fits  and  Limits:  Driving  Systems 
is  the  third  enlarged  and  revised.  Contents  by  '"'■  Machine  Tools;  Turning  and  Boring;  Floorplate 
chapter    heads    are    Locomotive    Link    Motion;    Valve    Work;    Drilling;    Milling;    Gear    Cutting    and    Grind- 


the  chart  contains  a  list  of  the  common  derange- 
ments that  interfere  with  the  proper  action  of  the 
engine  and  auxiliary  systems,  enabling  the  user 
to  discover  quickly  the  trouble  under  different 
conditions. 


Movements;  Setting  Slide  Valves;  Analysis  by 
Diagrams;  Modern  Practice;  Slip  of  Link  Block; 
Slide  Valves;  Piston  Valves:  Setting  Piston  Valves; 
Other  Valve  Gears  (comprising  Joy-Allen.  Gooch, 
Allfree-Hubbell,  Walschaerts,   Baker,  and  Southern). 


ing.  The  book  gives  a  good  general  Idea  of  the 
most  important  machine  shop  methods  and  opera- 
tions. It  is  to  be  regretted  that  ten  pages  of 
Chapter  III  are  devoted  to  an  attack  on  the  metric 
system,  a  digression  hardly  warranted  in  a  work 
of   this  kind. 


Fitchburg  Plan  of  Cooperative  Industrial  Educa- 
tion. By  Matthew  R.  McCann.  28  pages,  6  by 
9  inches.  Illustrated.  Published  by  the  Bureau 
of  Education,  Washington,  D.  C,  as  Bulletin 
1913,  No.  50. 
The   bulletin    describes   the   successful   high    school 

cooperative    course    begun    in    Fitchburg.    Mass.,    in 

1908,    in    which    high    school    students    work    in    the 

shops  one  week  and  go  to  high  school  the  following 

week,    alternating  with   another  student  so   that   the 

places    in    the    shop    and    the    school    are    constantly  ,.,  .     .,   ,    , 

tilled.      This    method    has    proved    so   successful    tha"t    F''''f''''^.a'"'""Vat«'(l^and^  understood   by   anyon 

it   has  been   widely  noticed   and   is  known  generally     '    * 

as   the   "Fitchburg  plan." 


Motorcycles,   Side   Cars  and  Cycle  Cars.     By   Victor 
W.    Page.      550    pages,    5    by    714    Inches.      350 
illustrations.      Published  by  Norman   W.    Henley 
&    Son,    New   York   City.      Price,    $1.50. 
This     book     deals     with     the     construction,     man- 
agement  and    repair  of  motorcycles   and    cycle    cars. 
The  subject  is  handled   as  far  as  possible  in   a  non- 
technical   manner,     and    while     some     technical     in- 
formation  and  data  are  given,    the  material   for   the 
most    part    is    of   a    practical    nature    and    should    be 

The 


instructions  given    for  the   control,    maintenance   and 

repair  of   the   machines   dealt   with    should    be    valu- 

.  able   to  any   user  of   motorcycles  or   cycle   cars,    and 

Methods    of   Oil    Recovery   in    California.      By    Ralph  the  discussions  of  mechanical  principles  will   appeal 

Arnold    and    V.    R.    Garfias.      .57    pages. "  6    by    9  to   a  still  wider  circle   of   readers,   including  dealers 

inches.      Illustrated.      Published    by    the    Depart-  and     those     connected     with     the     trade     in     various 

nient  of  the  Interior.  Bureau  of  Mines.  Washing-  capacities.     An  effort  has  been  made  to  discuss  the 

ton.    D.    C,    as    Technical    Paper    70,    Petroleum  salient    points    of    representative    domestic    and    for- 

Technology  16.  eign    makes    and    to    show    clearly    the    mechanical 

The     report     was     published     by     the     Bureau     of  points   and    distinctive   features   of   each.      The   book 

Mines,   as  one  of  a   series  describing   the   investiga-  is   divided    into   eight   chapters,    headed   as    follows: 

tions     conducted    by     the    bureau     in     an     effort     to  Motor   Cycle    Development   and    Design;    Motor   Cycle 

minimize  waste  in  the  production  of  petroleum  from  Power    Plant    Group;     Construction    and     Design    ot 

lands    belonging     to    or    controlled     by     the     United  Engine     Parts;     Lubrication,     Carburetion     and     Ig- 


States  government.  It  treats  of  the  factors  con 
trolling  production,  recoverable  oil,  oil  pumping, 
plunger  pumps,  air  lifts,  bailing,  swabbing,  tunl 
neling,  generation  and  distribution  of  power,  in- 
cluding steam  engines,  gas  engines,  electric  motors 
and    windmills. 


Mechanical  Movements,  Devices  and  Appliances.     By 

Gardner   D.    Hiscox.     409   pages.   6  by   9   inches. 

Published    by    Norman    W.    Henley    &    Son,    New 

York  City.     Price  $2.50. 
This    treatise,     describing    mechanical    movements 
and  devices  used  in  machinery,   which  is  practically 

a     mechanical    dictionary,     was     first     published     In     _      _ _    „ 

1899.      It   has   been   weU   received    and    the   present    melting   brass   and   bronze,   and   1000  "of   these'  melt 


nition;  Power  Transmission  System  Parts;  Design 
and  Construction  of  Frame  Parts;  Constructional 
Features  of  Cycle  Cars;  Motorcycle  Maintenance, 
Operation  and   Repair. 

Brass-Furnace    Practice    in    the    United    States.      By 
H.    W.    Gillett.      298  pages,    6   by  9   inches.      Il- 
lustrated.     Published   by   the  Department  of   the 
Interior,    Bureau    of   Mines,    Washington,    D.    C, 
as  Bulletin  73,   Mineral  Technology  14. 
The    bulletin    records    the    investigations    made    by 
the    Bureau    of   Mines,    with    a    view   of    eliminating 
waste      in      America's      miscellaneous      mineral      in- 
tries.      There   are    in    America    aliout    .",000   plants 
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A  COMPLETE  LINE  OF  COMPLETE  MACHINES 


3  §??HE  "PRECISION" 

BORING,  DRILLING  AND  MILLING  MACHINE 


(ALL  OF  THE  SAME  GENERAL  DESIGN) 


With  or 

Without 

Vertical 
Milling 
Attach- 
ment 

We  Can 
Serve  You 
Well 


It  is  sometimes  a  good  thing  to  know  when 
to  let  go. 

The  LUCAS 
Power    Forcing    Press 

lets  go  automatically  at  the  right  time, 
because  it  is  IMPOSSIBLE  to  apply  the 
friction  that  transmits  the  power  unless 
there  is  something  to  PUSH  AGAINST. 

For  instance,  in  pushing  anything  OUT,  the 
power  action  of  the  Press  CEASES  as  soon 
as  the  thing  is  out;  therefore,  the  Press 
does  not  (and  cannot)  "race." 


Lucas  Machine  Tool  Co., 


NOW  AND   ^ 
.ALWAYS  OF- 


Cleveland,  0.,  U.S.A. 


AGENTS:  C.  W.  Burton.  Grifllths  &  Co.,  London.  Alfred  H.  Schuttc,  Cologne 
I'.ill.ri...  In.iKiuvMTk  y.nxft  Kraii'i-  &  Co..  Vlpiina.  lUidnppst.  Pnisuc.  An.ir.ws 
(MiKKln         il      W       r,ln.'.     M.I,,      li.ri.nto.    Ont. 


Bnissels,    Paris.    Milan.    St.    Pctorslinrg.    Baroplona. 
■.    Yokohama.    Japan.      Williams    vV:    Wilson.    Montreal. 
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nonfiri-oiis  nllo.vii  oxi-liiwlvrly.  II  wn«  hIiowii  tlint 
In  Ihr  inillliiK  of  liciiiriTloilH  iillo.vH  1)0  to  O.'i  piT 
ci'iit  i<(  till'  liciit  milts  III  III,,  fiwl  lU)  no  useful 
niirk.  On  tin-  IiiihIm  of  SlL'O.fXIO.onO  lii-liiB  tlio  viiliie 
of  till-  nictiil  niclliMl  ciich  yi'iii-  n  -''ii   per  d-nt  im-lt- 

hiK    loKK.    iM|iilvMli'iil    to    .-,    per    It    loKH    on    nirlcil 

houKlit  niiNiiiK  Mil  iiiiiiiiiil  losH  of  $:t,(M10.()00  III  nirliil 
nionr,  Itidii.linr  tlio  iivniicf  niital  Ionb  to  that 
of  tho  prcsi'iit  licNt  i.ractl,'..  wonlil  nii'iiii  n  Biivlni; 
of  ovcT  $l.r.{IO. 0(1(1  n  .year.  The  liullillii  (rents  of 
till-  niiiKiiltiKl.'  of  tho  hrass  ImluBlvy ;  the  kimuthI 
tyjios  of  furnnoos  In  nso:  (U'sitIIios  pit  fnrnncos; 
iiatnnil  ilrnft.  pit,  ooko  or  coal  furnncps;  forced- 
draft  cokp  or  conl  pit  fiiniiues;  oil  or  gas  pit 
fiiniaci's  with  burners;  tlltliiK  furnaces;  tilting 
forced  ilrnft  coke  furnaces;  tlltlUK  oil  furnaces; 
open  Ihuuo  tlltlUK  fiininees;  reverlieratory  furnnces; 
cupola  furnnces;  nnd  senilproducer  furnaces.  Tos- 
»lhle  liuproypiuonts  In  furnaces  and  accessories  are 
discussed.  The  causes  of  disease  nnd  dnniter.  nnd 
esscntliils  for  health  nnd  safety  nrp  also  dwelt  upon, 
forniluj.'  an  Iniportniit  and  vnlunhlc  conclusion  to 
the  work. 

Spur  nnd  Bevel  Gearing.  Sflf!  pnKP.«,  fi  liy  n  Inches. 
1-t'-'  ouKniviUKs.  Pulillshed  hy  the"  Industrial 
I'ri'ss,  New  York  City.  Trice.  .$2..W. 
Purluir  the  pnst  six  years  M.uiiinkry  has  pul)- 
lished  over  12,-i  25. cent  reference  hooks.  These 
wellknown  hooks  Include  the  hest  of  the  material 
that  nppenred  In  M.vciiixeuy  during  the  pnst  years. 
Many  subjects,  however,  cannot  be  adequatelv 
covered  In  all  their  phases  in  books  of  this  slzci, 
and  in  order  to  meet  the  demand  for  more  compre- 
hensive and  detailed  treatments  on  the  more  im- 
portant mechnnical  subjects,  it  has  been  deemed 
advisnble  to  bring  out  n  number  of  larger  volumes, 
each  covering  one  subject  completely.  The  book 
nnder  review  is  one  of  these  volumes.  In  bringing 
out  this  book  the  first  consideration  was  to  make 
Its  contents  meet  the  practical  needs  of  the  ma- 
chine building  trade.  Mere  theory  and  academic 
discussions  have  been  avoided.  The  rules,  foi-mulas 
and  instruction.?  are  illustrated  whenever  practic- 
able, and  examples  are  given  to  show  applications 
to  everyday  problems.  Theoretical  considerations, 
however,  have  not  been  neglected  in  cases  where 
they  are  necessary  to  fully  explain  .a  practical 
process.  Hence,  this  hook  on  spur  and  bevel  gear- 
ing is  a  treatise  on  both  the  practice  and  tlie  theor.v 
along  such  lines  as  will  make  it  especially  useful 
to  practical  men.  The  book  contains  fifteen  chap- 
ters headed  as  follows:  Principles  and  Dimensions 
of  Spur  Gearing;  Materials  used  for  Gears;  Strength 
and  Durability  of  Spur  Gearing;  Simplified 
Formulas  for  Strength  of  Gears;  The  Stub-tooth 
Gear;  Noisy  Gearing;  The  Design  of  Spur  Gear- 
ing; Methods  of  Cutting  Spur  Gear  Teeth;  Pro- 
duction and  Heat-treatment  of  Gears;  Bevel  Gear 
Rules  and  Formulas;  Strength  and  Design  of  Bevel 
Gears;    Methods    for    Forming    the    Teeth    of    Bevel 

«h''"'r\'^'i"'""  *'■'"  ^<'<"*"  '"  '^"•<-l  Gears;  Ixmg  and 
Short  Addendum   Gears;   Skew   Bevel   Gears. 

NEW  CATALOGUES  AND 
CIRCULARS 

Cutler-Hammer  Clutch  Co.,  Milwaukee  Wis 
Bulletin  15020  on  magnetic  couplings,  clutches  and 
brakes   for  rubber  mill   service. 

James   Clark,   Jr.,   Electric   Co.,   520  W.   Main   St 
I.oiii.sville.    Ky.      Leaflet    showing    "WilleV    direct- 
and    alternating-current    sensitive    drills. 

Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio 
Catalogue  S  of  "Brownhoist"  suspended  concrete 
bins  for  coal,  ashes,  ore  and  other  materials. 

William  Gaertner  &  Co.,  .5345-.5.S49  T.ake  Park 
Ave.  Chicago,  III.  Catalogue  of  universal 
lahoratnry  supports,  balances,  weights,  glassware 
and   siiiiplies. 

J.  DavidofF,  5G3  Forty-eighth  St..  Brookl.vn  N  T 
Circular  of  the  Davidoft  automatic  driving  belt' 
clutch  and  cam  protector  for  preventing  accidents 
on   type-setting  machines. 

Yale  &  Towne  Mfg.  Co.,  Stamford.  Conn. 
Pamphlet  entitled  "Safety  First"  illustrating  and 
describing  a  simple  device  for  the  prevention  of  ac- 
cidents on  power  presses. 

S,  K.  F,  Ball  Bearing  Co.,  .'iO  Church  St..  New 
York  City.  Leaflet  treating  of  the  operating  princi- 
ple of  S.  K.  F.  ball  bearings  and  the  advantages 
to  be  secured   through   their  use. 

Marvin  &  Casler  Co.,  Canastota,  N.  Y.  Leaflet 
descriptive  of  rotary  center  indicator,  an  instru- 
ment designed  to  indicate  quickly  and  accurately 
the   center  or  a.xis  of  a   rotating  spindle  or  shaft. 

Kasenit  Ltd.,  8-9  Ludgate  Square,  Ludgate  Hill 
Loudon,  England.  Circular  of  the  Keen  impact 
ball  tester  described  in  the  July,  1913,  number  of 
Ma<iii.\eki-.      Kasenit   Ltd.    is    marketing   the   tester 


nnd  wherever  eyenlght  U  endangered  l).v  flying 
pnrtlcleM;  mIho  of  c<doreil  glaMBcH  for  electric  nrc 
niid    oxy  ncetyleue    welding    o|ieiat(UH,    etc. 

Chicago  Pnoumatic  Tool  Co.,  FlHlicr  Bldg.,  Chi- 
cago, III.  niilletin  :il  N.  describing  clnBB  "N" 
"Chicago  I'nennintic"  Bleani  nnd  power  driven  en- 
chiNed  coinprcsBoiB.  Simplicity,  rigidity,  exception- 
ally large  bearing  surfaceH,  nutiuiintic  luhrlcntlon 
mill  liidcHlriietlble  lint  diHk  valves  are  the  Bnlient 
fentnres  of   this   type  of  compresBorM. 

Stow  Mfg.  Co.,  Blnghnnilon,  N.  Y.  Cntnlogne  14, 
9(1  pages.  0  by  9  liicheB,  deBcrlblng  the  genernl  line 
of  portable  toolK  of  this  company'rt  manufacture, 
liicdiiilliig  llexlbh.  shaftB,  drill  iircsses,  tapping  nnd 
reaming  niachlncB.  grliidiTs,  iimtorB  anil  electric 
drills,  boring  machines,  etc.  The  company  also 
liiakcK    motors    and    grinders   of    the    stntionary    type. 

Spragtio  Electric  Works  of  General  Eleotrio  Co., 
ra-Ml  W.  ;i4tli  St.,  New  York  City.  Bulletin 
4WI0I,  describing  the  constnytlon  and  giving  dlnien- 
siona  of  electric  wIncheB  and  winding  driiiUB.  These 
innchlneB  nre  designed  for  use  on  work  for  which 
the  ordlnnry  overhend  hoist  is  not  ndnpted.  The 
nppllcatlon  for  hauling  cars,  locomotives  in  repair 
shops,  and  heavy  trucks  up  Incllnos  at  ferries.  Is 
illustrated. 

Joseph  T.  Ryerson  &  Son,  Chicago,  III.  Bulletins 
9071  and  LIOTl,  illustrative  of  the  Ityerson  high- 
speed friction  saw  and  the  Lennox  serpentine  shear, 
respectively.  Books  Nos,  4  and  8  of  the  Technical 
Library  Series,  treating  of  Internal  furnace  boilers 
with  ,  Morison  corrugated  furnaces,  and  concrete 
reinforcing,  respectively.  The  last  book  sliows  steel 
bars,  expanded  metal  and  corrugated  sheet  steel 
centering   used    in   reinforcing   concrete. 

Allen-Bradley  Co.,  Milwaukee.  Wis.  Bulletin 
B-n71  illustrating  type  CU  speed  '  regulators  for 
reducing  the  speed  of  two-  and  three-phase  slip 
ring  motors  and  containing  tables  of  dimensions  and 
prices.  The  features  claimed  for  this  device  are 
compactness,  overload  capacity,  and  .infinite  speed 
adjustment  between  minimuu!  and  full  speed  of 
motor,  regardless  of  load.  The  company  will 
gladly  furnish  additional  details  to  those  interested. 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  has 
issued  a  special  anniversary  number  of  its  monthly 
house  organ  "Drill  Chips"  which  contains  an  inter- 
esting description  of  the  making  of  a  twist  drill, 
from  the  inspection  of  the  bar  stock  in  the 
laboratories  to  the  testing  of  the  finished  product. 
The  booklet  is  illustrated  with  views  taken  in  the 
plant  of  the  Cleveland  Twist  Drill  Co.,  and  the  in- 
formation    contained     is     of     considerable     general 
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Newark  Gear  Cutting  Machine  Co.,  C7  Prospect 
St..  Newark,  N.  J.  Leaflet  advertising  "Newark" 
gears.  This  company  makes  gears  of  all  kinds  of 
tlie  highest  degree  of  precision,  for  heavy  duty 
and    for  ordinary   work. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio.  Cata- 
logue of  No.  4  universal  turret  screw  machine  for 
manufacturing  duplicate  parts  from  bar  stock,  cast- 
ings and  forgings.  The  machine  is  provided  -with 
power  traverse  for  both  carriage  and  turret  simul- 
taneously. 

National  Machinery  Co.,  Tiflin.  Ohio.  National 
Forging  Machine  Talk  No.  4  discusses  the  im- 
portance of  large  die  opening  and  shows  how  this 
effects  economy  in  the  forging  machine.  National 
heavy-pattern  forging  machines  are  made  with  four- 
five-  and  sis-inch  die  openings. 

F.  W.  King  Optical  Co.,  Euclid  Arcade,  Cleve- 
land, Ohio.  Circular  of  the  "I-Safe"  goggle  for 
workers    in    steel    works,    foundries,    machine    shops 


Colburn  Machine  Tool  Co.,  Franklin,  Pa.  Bulle- 
tins 68.  G9.  and  71,  illustrating  and  describing 
Colburn  vertical  boring  and  turning  mills  of  -42, 
48,  and  60-inch  capacities,  respectively.  Bulletins 
55.  67  and  70,  treating  of  special  attachments  for 
Colburn  boring  mills  including  pulley  crowning  at- 
tachment, faceplate  Jaws  and  chucks,  adjusting  and 
safety  devices,  etc.  Bulletins  53,  62,  and  64  on 
Colburn  I)-5  heavy-duty  drill  press  of  36inch  swing 
and  attachments. 

Tate-Jones  &  Co.,  Inc,,  Pittsburg,  Pa.  Cata- 
logue on  heat-treating  furnaces,  telling  of  the  uses, 
features  of  construction  and  points  of  advantage 
of  Tate-Jones  annealing,  packhardcning,  casehard- 
e'ning,  general  hardening,  muffle,  lead  hai'dening, 
cnicible  oil-tempering  and  other  furnaces.  The 
various  types  of  furnaces  are  illustrated  and  tables 
giving  stock  si^es  of  each  are  included.  The  book 
is  an  attractive  publication,  illustrated  "with  good 
half-tones  and   tastefully   arranged. 

Halcomb  Steel  Co.,  Syracuse,  N.  Y.  Booklet  on 
"Ketos"  tool  steel,  containing  49  pages,  4H  hy 
8  iiwhes.  "Ketos"  steel  is  of  especial  value  for  use 
in  intricate  tools  where  the  labor  cost  greatly  ex- 
ceeds the  cost  of  the  steel.  The  features  claimed 
for  it  are  durability,  keen  cuttiilfe  power,  and  non- 
shrinkage  and  non-warping  properties.  The  book  is 
illustrated  with  views  showing  a  number  of  'intri- 
cate tools  made  from  "Ketos"  steel  without  dis- 
tortion,   warping    or    cracking    troubles. 

Link-Belt  Co.,  Chicago,  111.  Section  A  of  cata- 
logue 110  on  Ewart  detachable  link-belt,  and 
sprocket  ■wheels,  containing  complete  information  on 
detachable  link-belt  and  illustrated  with  halftones 
made  from  unretouched  photographs  of  chain  links, 
full  size.  Rules  for  obtaining  the  working  strains 
and  horsepower  of  link-belts  are  given,  and  direc- 
tions for  determining  the  position  of  link-belt  on 
siirockets  showing  whether  the  hook  or  the  bar  of 
the  chain  should  run  first.  Users  of  link-belt  will 
find  this  sectional  catalogue  a  valuable  instruction 
book. 

Colonial  Steel  Co.,  Pittsburg,  Pa.  Catalogue  13 
descriptive  of  the  process  of  manufacturing 
Colonial  tool  steel.  49  pages,  5  by  7  inches,  printed 
in  colors.  The  method  of  manufacturing  tool  steel 
rs  described  step  by  step,  and  tlie  illustrations 
sliow  the  iron  being  melted  in  the  crucible  furnace, 
drawing  tlfe  ball,  drawing  off  the  slag,  packing  the 
crucibles,  casting  the  metal  into  molds,  stripping 
ingots  from  molds,  hammering,  and  inspection. 
Information  is  also  given  on  anneaHng.  hardening 
and  tempering  carbon  steels,  and  selecting  tool 
steel.  '  « 

J.  H,  Williams  &  Co,,  61  Richards  St..  Brooklyn, 
N.  Y.  Booklet  outlining  the  company's  plan  of  pen- 
sioning employes  and  its  life  insurance  and  vacation 
allowance  systems.  A" fund  is  set  aside  by  the  com- 
pany for  p.'iyments  on,  account  of  the  pension,  life 
insurance  and  vacation  systems.  Any  emplo.ve  who 
has  reached  the  age  of  63  and  has  been  for  twenty- 
five  years  continuously  in  the  employ  of  the  com- 
pany may  be  retired  on  a  pension.  Employes  may 
also  be  retired  at  55  at  the  option  of  tho  compan.v. 
Special  provision  is  made  for  those  engaged  in  hard 


phyBlcnl  Hervlce  In  the  forKO,  bluekBUiith  and  pol- 
iBhliig  depnrtmentB.     All  eniployi's  who  have  worked 

coiitlnuouhly    for    tlirr-e   or    more    years    fur    II oiii- 

pany  nre  entitled  to  hnve  InBuranee  paid  tn  their 
iH'iieflelnrleM  in  case  of  death.  EniployeM  who  have 
workeil  two  or  more  years  for  the  company  arc 
given  one-hnlf  wi'ck'B  pay  as  u  vacation  allowanco 
and  thoBe  who  have  been  live  or  more  yeurH  with 
the   com|iaiiy   are  allowed   one  week's  pay. 

Kearney  &  Trockor  Co.,  Milwaukee,  WU.  Cata- 
logue on  "Milwaukee"  iiilllliig  ninehincB,  SO  pageB, 
0  hy  !)  inclies.  This  hook  eoiitnlllH  n  complete  de- 
Bcrlptlon  of  the  line  of  milling  machlne«  nnd  their 
various  parts  nnd  nttiichmentH  nianufactiired  by  thiH 
company.  The  "Mihvaukei!"  milling  inaclilnes  are 
made  In  both  horlzoiitnl  and  vertical  types.  A 
special  feature  of  the  horizontal  type  is  the  double 
overnrm  which  provides  exceptlonnl  rigidity  to 
the  cutter  and  InsurcB  poBltlve  alignment  of  the 
arbors.  The  cascade  syBtem  of  lubrication  I"  also 
an  exclusive  feature  of  the  "Milwaukee"  milling 
uiachlneH.  The  lubricant  is  stored  in  a  reservoir 
nt  the  bottom  of  the  mnchlne,  nnd  pumpeil  to  the 
top.,  from  where  it  "cascades"  down  over  all  geurs 
and  hearings,  providing  a  continuous  system  of 
litlirlcntlon.  There  Is  a  separate  lubricating  sys- 
tem for  the  cutter,  which  operates  onl.v  when  the 
spindle  is  rotating.  Special  safety  provisions 
have  been  made,  all  gears,  belts,  pulleys,  etc.,  being 
carefully  guarded. 

R,  K,  Le  Blond  Machine  Tool  Co.,  Cincinnati. 
Ohio,  has  brought  out  a  treatise  on  Lc  Blond  mill- 
ing machines,  and  milling  practice.  This  book 
contains  220  pages,  6  by  9  Inches,  and  sells  at  .50 
cents  per  copy.  It  contains  information  on  kinds 
of  milling,  feeds  and  sjieeds,  cutter  design,  milling 
machine  construction,  care  and  adjustments  of  mill- 
ing machines,  dividing  heads  and  systems  of  in- 
dexing, spiral  cutting,  and  data  on  bevel,  worm  and 
spur  gearing.  Tlie  section  on  milling  practice 
shows  a  variety  of  interesting  examples  of  milling, 
including  slab  and  face  milling,  form  milling,  sur- 
face Hiilling,  straddle  milling  and  a  great  many 
special  jobs.  A  number  of  tables  giving  the 
equivalents  of  millimeters  in  inches  and  imhes  in 
millimeters,  Morse  tapers,  cutting  .speeds,  decimal 
equivalents,  angles  for  fluting  spiral  milling  cutters, 
sines  and  cosines,  tangents  and  cotangents,  etc.,  are 
included.  The  table  of  leads  obtainable  with  the 
change  gears  furnished  with  Le  Blond  spiral  cut- 
ting head  covers  twenty-nine  pages.  This  book 
should  be  of  great  value  to  all  engaged  in  milling 
machine  practice,  and  practically  indispensaliie  to 
those  using  Le  Blond  nulling  inacliihes. 

TRADE  NOTES 

Bosch  Magneto  Co.,  223  W.  42nd  St..  New  York 
City,  has  taken  over  the  Rushmore  Dynamo  Works 
of  Plainfield.  N.  J.,  which  will  be  operated  in  con- 
junction with  the  company's  factory  in  Springfield, 
Mass.,  in  the  manufacture  of  Bosch  lighting  and 
starting  systems. 

Adams-Campbell  Co,,  Los  Angeles,  Cal.,  has  Just 
completed  a  modern  factory  building  at  17.30-1734 
S.  Los  Angeles  St.,  and  will  install  additional 
equipment  in  shop,  foundry  and  plating  plant,  for 
the  manufacture  of  brass  goods,  sheet  metal  and 
wire  novelties,  for  tool  and  die  making  and  gen- 
eial  machine  work. 

National  Business  Bureau,  Fourteenth  St.  and 
Pennsylvania  Ave.,  Washington,  D.  C.  offers  its 
services  to  corporations  and  various  business  in- 
terests in  matters  affecting  trade  conditions  and 
business  relations.  The  bureau  advises  its  sub- 
scribers of  all  legislation,  past,  present  and  jiend- 
ing,  affecting  tariff,  banking  currency,  income  tax, 
etc. 

Clipper  Belt  Lacer  Co.,  1020  Front  Ave..  Grand 
Rapids,  Mich.,  shipped  a  carload  of  No.  2  "Clipper" 
lacers  and  hooks  to  its  European  agents.  Schuchardt 
&  Schutte,  Berlin,  Germany,  the  latter  part  of  June. 
This  w'as  the  company's  first  shipment  abroad,  and 
was  placed  through  tlie  efforts  of  W.  K.  Lee,  who  is 
spending  some  time  in  Europe  in  the  company's 
interest. 

Michigan  Electric  Welding  Co.,  314  Hart  Ave., 
Detroit,  Mich.,  has  completed  an  addition  of  4017 
square  feet  area,  making  the  total  increase  of  floor 
area  within  the  year  8070  square  feet.  Equipment 
has  been  added  which  increases  the  scope  of  the 
work.  The  company  manufactures  automobile  parts 
and  does  butt  and  spot  job  welding.  Drag  links 
and   brake   rod    assemblies   are   its   specialties. 

Titanium  Alloy  Mfg.  Co.,  Niagara  Falls.  N.  Y., 
has  organized  a  bronze  department  for  the  manu- 
facture of  titanium-bronze  specialties  under  its  vari- 
ous patents.  William  M.  Corse,  formerly  works 
manager  of  the  Lumen  Bearing  Co.  of  Buffalo, 
and  latel.v  general  manager  of  the  Empire  Sn^elt- 
ing  Co..  Depew.  N.  Y.,  will  be  associated  with  the 
company   as   manager   of   this  new  department. 

Butterfield  &  Co.,  Derby  Lane,  Vt.,  and  Rock 
Island.  Quebec,  are  building  an  addition  to  tlieir 
factory  at  Rock  Island.  The  building  will  be  18.5 
feet  long.  60  feet  wide  and  tliree  stories  high,  and 
will  be  constructed  of  brick  and  concrete.  A  por- 
tion of  the  new  structure  will  be  used  for  manu- 
facturing twist  drills  and  milling  cutters;  it  is 
hoped  that  the  new  factory  will  be  in  operation 
January  1,   1915. 

H.  A,  Strauss  Data-Card  Service,  Harris  Trust 
BIdg.,  Chicago.  III.,  has  begun  the  publication  of 
technical  data  cards  5  by  8  inches,  which  are  in- 
tended to  cover  the  entire  field  of  engineering  and 
the  allied  trades  and  sciences.  The  copy  for  the 
cards  is  done  in  India  ink.  -free-hand.  The  cards 
are  printed  from  zinc  etchings  reduced  to  the  re- 
quired size,  and  the  data  is  thus  presented  in  a 
very   compact  but   readable   style. 
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Greenfield    No.     1     Plain    Grinder    with 

Hydraulic  Table  Feed 1089  753 

Warner   &   Swasey    No.    4   Turret    Screw 

Machine    1090  754 

Walden    Wrench 1092  756 

"Satco"  Drill  Holder 1092  756 

Southwick  "Little  Giant"  Belt  Tightener  1092  756 

Millers   Falls   Power   Hacksaw 1093  757 

Edgemont    Friction    Clutch 1093  757 

Cleveland  Open-side  Planer 1093  757 

Whitcomb-Blaisdell      Relieving      Attach- 
ment       1094  758 

Besly  No.  41  Disk  Grinder 1094  758 

Reed-Prentice      Automatic      Lathe      for 

Straight   Turning  and   Facing 1095  759 

Marvin  &  Casler  Center  Indicator 1096  760 
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Classifying  the  Reader 

One  of  the  most  interesting  things  about  human  beings  is  their 
variety.  The  moment  you  attempt  to  classify  them  specifically 
you  find  that  your  labels  don't  fit.  Take  the  reader  of  Machin- 
ery for  example.  Each  advertiser  has  a  label  in  his  mind,  more  or 
less  definitely  outlined,  which,  from  his  viewpoint,  fits  the  average 
reader.  We  have  no  doubt  that  in  general  terms  it  does  fit,  but 
we  know  that  the  labels  themselves  differ,  especially  in  the  effort 
to  define  the  habits  and  viewpoints  of  readers. 

It  is  our  business  to  know  definitely  not  only  who  Machin- 
ery's readers  are,  and  where  they  are,  but  what  they  are.  By 
which  we  mean  that  we  must  know  their  business  and  occupation 
as  well  as  their  name  and  address.  In  most  cases  we  know  who 
they  are  and  their  business  or  occupation  long  before  they  sub- 
scribe, because  it  is  of  the  utmost  importance  for  us  to  know  it. 
The  names  of  more  than  90  per  cent  of  new  subscribers  for  Ma- 
chinery come  out  of  our  own  ivorking  lists,  which  is  ,  we  think, 
definite  enough. 

Machinery's  working  lists  are  in  two  divisions.  One  divis- 
ion, comprising  only  principals  and  mechanical  executives,  con- 
tains nearly  65,000  names.  The  other,  with  nearly  180,000  names, 
is  a  list  of  designers,  toolmakers,  machinists  and  others  variously 
occupied  in  the  mechanical  field.  From  the  names  in  this  list,  Ma- 
chinery's mail-order  work  constantly  segregates  the  intelligent, 
ambitious  and  progressive.  Our  readers  are  necessarily  the 
brightest  minds  in  the  metal-working  industries.  The  others 
neither  read  nor  study  and  Machinery  is  not  for  them  any  more 
than  Shakespeare  is. 

The  labels  which  form  unconsciously  in  the  minds  of  our  470 
advertisers  agree  in  classifying  the  reader  as  a  man  engaged  in 
mechanical  work — proprietor,  works  manager,  chief  designer, 
master  mechanic,  foreman,  head  machinist,  or  by  whatever  titles 
the  responsible  men  are  designated.  They  differ  only  in  trying 
to  classify  the  reader  rigidly  as  to  his  habit  of  reading  advertising. 
Some  read  all  the  advertising  regularly,  but  a  great  many,  having 
familiarized  themselves  at  one  time  or  another  with  the  tools  ad- 
vertised, read  only  the  new  points  developed;  while  the  busiest 
men  in  the  field  aim  only  to  keep  posted  on  the  latest  tools  and 
practice  and  use  the  journal  as  a  directory  of  the  trade.  No  label 
fits  them  all.  But  the  facts  emphasize  the  vital  importance  to  the 
advertiser  of  keeping  his  advertising  always  up  to  the  highest 
standards,  keeping  it  fresh  and  interesting  and  putting  definite 
information  into  it. 
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30-inch 

Compound 

Table 

Geared 

Motor 

Drive 


SNYDER  DRILLS 

None  better,  and  few  equal.  Accurate  in  Construction, 
Rigid  in  Operation,  Great  Time  Savers  in  Production. 
They  have  met  the  demands  for  all  purposes,  at  all  times, 
in  all  countries  for  the  past  thirty  years.  We  have  sold 
thousands  of  them,  and  none  have  been  returned.  On  these 
statements  our  reputation,  established  for  thirty  years,  is 
based. 

MANNING.    MAXWELL  &  MOORE,  Inc..  SHIinK  Agents 

J.  E.  SNYDER  &  SON 

WORCESTER,   MASS. 

Sizes  20",  21",  23",  25",  28",  30",  36"  and  46" 


Small 
Drills   in 
Multiple 

For  drilling  small 
holes,  working  fast 
and  holding  its 
accuracy,  the 
Taylor  &  Fenn 
manufacturing  Mul- 
tiple Spindle  Drill- 
ing Machine  cannot 
be  surpassed.  It 
affords  the  right 
speed  and  the  right 
feed  for  drilling  up 
to  %"  diameter,  and 
a  1/2"  hole  one  inch 
deep  can  be  drilled 
in  cast  iron  in  four  seconds.  A  series  of  gears 
and  silent  chains  have  proven  much  better  and 
more  efficient  than  belts  for  driving  a  machine 
of  this  type — they  will  not  slip,  there  is  less 
friction,  and  speed  changes  are  more  readily 
made. 

Send  for  specifications — ask  for  catedogue. 

THE  TAYLOR  &  FENN  COMPANY 

HARTFORD,  CONN. 

EUROPEAN  AGENTS:  E.  Sonnenthal.  Jr..  Rirlin,  Cologne  nnd 
Vienna.  H.  .S.  Stokvis  &  Zonen,  Ltd..  Kottcrdani  and  Urusscls. 
Alfred  H.  Schutte.  Paris,  Milan  and  Barcelona.  Scliucliardt  &  Schutte, 
Stockholm,  Copenhagen  and  St.  Petersburg.  C.  W.  Burton,  GriHlths 
&  Co.,   London. 


YV<Vk««l«tlri'M  V   t^ri'Vl'VlCVX:  t'i. 
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WALWORTH 

MAKES    THEM  1$, 


THE  OLD  RELIABLE 
WALWORTH  VISE 


Walworth  Mfg.  Co. 


BOSTON,  U.  S.  A. 


NEW  YORK 
42  Broadway 


CHICAQO 
15-21  So.. Desplalnes  St. 
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WOODWARD  &  POWELL 

Reversing  Motor  Planers 

ADVANTAGES 

Elimination  of  belt  slippage, 
Increased  output  with  less  power. 
Variable   speeds  on  both  cut  and   return 

Woodward  &  Powell  Planer  Co. 

WORCESTER,  MASS.,  U.  S.  A. 

AGENTS:  Manning,  Maxwell  &  Moore.  Inc.,  New  York. 
Boston.  Buffalo,  Chicago,  Cincinnati,  Cleveland.  Detroit. 
Milwaukee.  Philadelphia.  Pittsburgh,  St.  Louis,  San  Fran- 
cisco. Alexander  &  Garsed,  Charlotte,  N.  C.  The  Allied 
Machinery  Co.  of  America,  Paris,  France;  Brussels. 
Belgium. 
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NcTv  Design  Niles  Boring  Mills 

Many  Improvements.  Ease  and  Convenience  of  Operation— Special  Features 


Rapid  Power 
Traverse 

provided  for  sad- 
dles and  bars,  and 
can  be  engaged  in 
either  direction  by 
means  of  lever  at 
side  of  table. 

Central  Control 

All  feed  changes 
and  reversal,  power 
traverse  and  hand 
adjustment  of  sad- 
dles and  bars,  cross 
rail  adjustment  and 
table  control  are 
within  easy  reach 
from  operator's 
working  position. 

Ratchet  Hand 
Adjustment 

The  bars  and  the 
saddles  have  con- 
venient hand  ad- 
justment by  releas- 
ing ratchets  located 
on  feed  shafts. 

Three  Track  Cross 
Rail 

Cross  rail  is  of 
three  track  type 
with  so-called  ''nar- 
row guide."  Saddle 
traversing     screws 

are  located  between  two  lower  tracks, 
giving  best  possible  condition  for  accu- 
rately guiding  saddles. 

All  Feed  Changes  in  Gear  Box 

All  feed  changes,  eight  in  either  direc- 
tion, are  made  in  a  gear  box  located  on 
side  of  mill. 

Push  Button  Control  and  Dynamic  Brake 

With  direct  current  motor-driven  mills, 
push  button  control  and  dynamic  brake 


Mill,    showing   general   design    of    44",    53",    62"    and    73"    sizes. 

are  provided  for  instantly  starting  and 
stopping  table  from  front  of  machine. 

Continuous  Bar  Caps 

Boring  bars  are  fitted  with  continuous 
bearing  caps,  with  binder  bolt  in  lower 
part  for  clamping  bar  when  cross 
feeding. 

Write  for  neiv  four-page  circular 
giving  complete  description. 

Niles-Bement-Pond  Co.,  ^^VlrHrs''e/L7„do„":'s.''w': 

SALES  OFFICES  AND  AGENCIES:  Boston:  S3-95  Oliver  St.  Philadelphia:  21st  and  CallowliiU  Sts.  Pittsburgh:  Frick  Bldg.  Cleveland:  The 
Nlles  Tool  Works  Co..  Kockel.ai.T  Hlds.  Hamilton.  0.:  The  Niles  Tool  Works  Co.  Chicago:  -McCormick  Building.  St.  Louis:  .510  North  Third 
St.  Agent  for  Gulf  States:  N.  ('.  Wiili«)l<-,  L'ol.-,  I'irst  Ave.,  Birmingham.  Ala.  For  Colorado:  lU'inlric  &  Holthoff  Mfg.  &  Supply  Co..  Denver. 
For  California,  Nevada  and  Arizona:  Ilarnni.  Kickard  &  McCone.  San  Pranoisi-o  and  l.os  Ancili's.  For  Washington  and  Idaho:  Hallidie  Mcby. 
Co.,  Seattle  and  Spokane.  For  Oregon:  I'ortlaml  Machinery  Co.,  Portland.  Agents  for  Canada:  The  Canadian  Fairbanks-Morse  Co.,  Ltd.-.  Mon- 
treal, Toronto  and  Vancouver.  Japan:  The  F.  W.  Home  Co..  6  Takiyama-cho.  Kyobashi-ku,  Tokio.  Italy;  Ing.  Ercole  Vaghi,  Milan.  Germany: 
F.  G.  Kretschmer  &  Co.,  Frankfurt.  a/M.  France:  Glaenzer  &  PerreauJ.  IS  Faubourg  du  Temple,  Paris.  Austria- Hungary :  E.  Krause  &  Co., 
Vienna,  Prague  and  Budapest.  Holland:  It.  S.  Stokvis  &  Zonen.  Ltd.,  Rotterdam.  For  Mexico:  The  Railway  Supply  Co.,  S.  A.,  Cinco  de 
Mayo,  6,  Mexico  City.  Russia;  S.  G.  Martin  &  Co.,  Ltd.,  St.  Petersburg  aud  Moscow.  Brazil;  Comptoir  Technique  Bresilien,  P.  O.  Box  802, 
Eio  de  Janeiro. 
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Production   Figures   Furnished 

Send  Samples  or  Drawings 


Pratt  &  Whitney  Turntable  Lathe 

Sho^ng  second  operation  on  an  axle  part 


High  Production 

In  the  first  place,  the  Turntable  Lathe  has  ample  weight 
and  liberal  bearing  surfaces;  in  fact,  its  design  through- 
out is  such  as  to  afford  unquestioned  stability.  Secondly, 
In  points  of  strength,  the  gearing,  shafting,  etc.,  are 
designed  with  ample  factor  of  safety  to  transmit  all  the 
power  the  best  high-speed  steel  can  use.  Therefore  cuts, 
feeds  and  speeds  are  not  limited  by  the  machine. 

The  next  requirement  for  high  production  is  ease  and 
convenience  of  operation,  which  has  been  very  carefully 
worked  out.  Six  feeds  and  eight  speeds  with  a  range 
covering  all  requirements  are  instantly  available  by 
levers  within  easy  reach  of  operator  while  watching  the 
work.  Speeds  can  be  changed  while  machine  is  run- 
ning. The  nine  carriage  stops  are  located  on  front  of 
machine  and  are  easily  set  for  duplicate  work.  Stops 
are  positive,  insuring  accuracy. 


Accuracy 

Ample  weight,  proper  design  for  utmost  rigidity,  liberal 
bearing  surfaces  and  careful  workmanship,  combine  to 
make  the  Turntable  Lathe  the  most  accurate  tool  of 
its  type.  Perhaps  the  most  important  reason  for  the 
rigidity  and  accuracy  of  this  lathe  is  the  cross  sliding 
turret,  the  headstock  being  bolted  solidly  to  the  bed. 
Thus  the  tool  is  given  absolutely  rigid  support  for 
any  cut. 

The  mounting  of  the  cross  slide  upon  the  carriage  with 
liberal  bearing  surface  and  a  dovetail  narrow  guide 
with  taper  gib,  assures  the  necessary  stability  and  con- 
tinued accuracy.  The  Turntable  is  rigidly  bound  to  the 
slide  by  a  very  efficient  binder  located  directly  under 
the  tool  in  operation. 

Send  drawings  or  samples.  We  shall  be  pleased  to  give 
you  production  figures. 


PRATT  &  WHITNEY  CO.,  Hartford,  Conn. 

SALES  OFFICES  AND  AGENCIES:  New  York:  111  Broadway.  Boston:  O.-i-O.-i  Oliver  St.  Philadelphia:  40.5  Norfli  21st  St.  Pittsburgh.  Pa.: 
I'rick  lUilfr.  Cleveland:  Kockilfn.T  HMl-.  Cincinnati:  .•!,3C  West  4th  St.  Detroit:  Majestic  Bide.  Chicago:  12  North  Jofforson  St.  St.  Louii: 
.'■ilO  North  Third  St.  Agent  for  Gulf  States:  N.  C.  Walpole,  2015  First  Ave..  Birmingham.  Ala.  For  Colorado:  Ilendrie  &  Bolthoff  Mfg.  A  Supply 
Co..  Denver.  For  California,  Nevada  and  Arizona:  Ilarron,  Ulckard  &  .MrCone.  San  Francisco  and  I.<is  AnKdes.  For  Washington  and  Idaho: 
IlalUdle  Machinery  Co..  Seattle  .tiuI  Spi.kiin.-.  For  Oregon:  Portland  Machinerv  Co..  Portland.  Agents  for  Canada:  The  Canadian  Fairhanks- 
Morse  Co.,  Ltd.,  .Montreal.  St.  Jolin.  Toronto.  WinnlpeB.  Caljtar.v  and  Vancouver.  London,  E.  C. :  Buck  &  ITlckinan,  Ltd..  2  and  4  Whitcchapel 
Road.  London,  S.  W. :  Niles  Benient-Pond  Co..  2.'>  Victoria  St.  Birmingham.  Eng. :  Buck  &  Hickman.  Ltd.  France.  Belgium,  Switzerland  and 
Colonies:  It.  S.  Stokvis  &  Kils.  in:!  Itue  Lafayette.  Paris.  Japan:  The  F.  W.  Il"rnc  Co..  (>  Taklyafua-cho.  Kyol.Mshl  ku,  lokin.  Italy:  Ing. 
Krcolo  Vaghl,  Milan.  Germany:  K.  O.  Krefschiner  &  Co..  Kriinkfurt.  n,.\I.  Austria-Hungary:  E.  Krause  &  Co..  Vienna.  Pracue  and  Budapest. 
Holland:  It.  S.  Stokvis  &  Zonen.  Ltd..  Kotterdam.  Mexico:  The  nallwav  Supply  Co.,  S.  A..  Cinco  dc  Mayo.  0.  Mexico  City.  Russia:  S.  O. 
Martin  &  Co..   Ltd..   St.   Petersburg  and  Moscow.     Brazil:     Comptolr  Technicfue  Bresllien,   P.   O.   Box  802,   Rio  de  Janeiro. 
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The  Flanged  Spindle 

Has  for  more  than  five  years  been  an  extremely  valuable  feature 

of  Milwaukee  Millers 


In  the  b  e  g  i  n  n  in  g  we 
threaded  the  end  of  the 
spindle.  Cutters,  chuclcs, 
arbor  drive  collars,  etc.,  were 
screwed  onto  this  thread. 

But  we  changed  this 
method  because  in  some  in- 
stances it  gave  trouble  to  the 
usee's  of  our  machines. 

This  was  due  to  the  de- 
velopment of  the  milling  ma- 
chine itself  which  was  begin- 
ning to  grow  into  the  great 
popularity  it  possesses  today. 
To  meet  the  demands  upon 
them  for  increased  produc- 
tion, the  machines  were  built 
larger  and  more  powerful. 
This  growth  naturally  en- 
tailed greater  power  being 
delivered  to  the  cutting  tool. 

With  greater  power  being 
delivered  the  threaded  spin- 
dle proved  unsatisfactory. 
Face  cutters  that  were 
screwed  directly  on  the 
threaded  spindle  would  set 
tight  and  could  not  be  re- 
moved    without     difficulty — 


frequently    resulting    in    de- 
stroying the  tool. 

So  we  designed  a  drive  that 
would  eliminate  this  trouble 
— it  was  the  flanged  spindle 
and  arbor  drive  collar. 

Instead  of  threading  the 
spindle,  we  use  a  flange  of 
large  diameter  which  is  in- 
tegral with  the  spindle.  This 
flange  carries  keys.  A  collar 
with  recessed  notches  to  re- 
ceive the  dogs  on  the  arbor 
is  held  to  the  face  of  the 
flange  by  four  screws. 

This  construction  is  ideal 
and  furnishes  an  effective 
drive  for  the  arbor,  the  re- 
cessed collar  taking  the  driv- 
ing strains.  This  collar  also 
forms  a  perfect  shield  for  the 
end  of  the  spindle,  thus  en- 
abling it  to  maintain  its  orig- 
inal accuracy.  This  insures 
face  milling  cutters  running 
true  when  attached  in  place 
of  the  collar.  Moreover,  with 
the  flanged  spindle,  cutters 
can  be  run  right  or  left  hand 
as  desired. 


The  illustration  above 
shows  the  end  of  the  spindle 
and  also  collar  and  face  mill 
which  interchange  with  each 
other  on  the  flanged  spindle. 
The  centering  plug  is  used  for 
centering  face  milling  cutters 
that  are  attached  directly  to 
the  face  of  the  flanged  spin- 
dle. The  standard  arbor  is 
for  spiral  mills,  side  mills, 
etc.  There  is  also  shown  an 
end  mill  arbor  adapted  for 
use  witTi  our  spindle. 

The  flanged  spindle  and 
arbor  drive  collar  have  been 
valuable  features  of  every 
Milwaukee  Miller  built  during 
the  past  five  years.  The  con- 
struction was  patented  on 
February  18,  1913. 

The  flanged  spindle  and 
why  we  designed  it  is  only 
one  of  the  many  interesting 
chapters  of  our  new  Cata- 
logue No.  19.  This  book  has 
just  left  the  printer's  hands. 
Send  for  your  copy. 


KEARNEY  &  TRECKER  COMPANY 

MILWAUKEE,  WISCONSIN 
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The  Oil  Well  Supply  Co., 

Grant  Hubley,  Sec'y,  Pittsburgh,  Pa., 

writes  as  follows: 


"The  battery  of  twenty-five  27"  Lodge  &  Shipley 
lathes  as  shown  in  the  picture  has  been  in  service  for  four  years, 
day  and  night,  the  output  per  lathe  being  materially  increased, 
and  the  upkeep  during  these  years  has  been  practically  nothing." 

This  bears  eloquent  testimony  to  the 
durabiUty  of  Lodge  &  Shipley  lathes 
and  their  value  as  manufacturing  units. 


THE  LODGE  &  SHIPLEY  MACHINE  TOOL  COMPANY 

CINCINNATI,  OHIO,  U.S.A. 

EUROPEAN    AGENTS:      Alfred    Herbert,    Ltd..    roviiitrj.    liuKland,    Berlai.    ri;iiikiiirl.    n/.M.;     V.     l.owoner,    Copcnimgen,    Cbrlstlania,    Stockholm; 
iiciiaiiHc  rk    lOrnst    Krause    &    Co.,    Vienna,    Prague,    Kudapeat;    It.    S.    Stokvis  it   Zonen,    Ltd..    Kottenlani;    It.    S.    Stokvis  &   Fits,   S.    A.,    Paris,    lirus- 
s.ls:    s.liuclKirdt   &   Scliiitte,    St.    Petersburg,    Ilelslngfors;    W.    Vogel,    Milan:    Sebaufellierger   Co.,    Zurieh. 
OTHER   AGENTS:     An.lriHs   ,.v    f;iiirKc.    Yokuhania:    Kra.|e\vskl-Posant   Co.,    Havana;    Mussens,    Ltd.,    Montreal.    Toronto,    Quehei'.    Cobalt,    Winnipeg, 

L'alt-ar.v,    Vancouver. 
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A  Gear  Driven  Baush  "Multi 


99 


Powerful 


Adjustable 


wu 


The    No.     100    Baush 
'Multi"  Drilling    Machine    is    a    heavy 
machine.     It    will    drill    from    one    to   eight 
loies  or  practically  any  layout,  m  extra  large  castings, 
drill  them  fast,  smoothly  and  accurately. 


duty 
)f 


For  d 


the  h 


rilling  pipe  nanges 


flc 


oles  are  arranged  an  eq 


automobile  hubs,  gears  and  similar  work,  where 
istance  from  the  center,  this  No.  1  00  Baush 
is  unexcelled.      A  pair  of 
spiral  gears    running    m    oil 
constitute  the  head  drive  and 
the  spindle  is  driven  by  single 
contact  spur  gearing. 

The  regular  feed,  automatic  feed 
stop,  radial  attachment  and  vertical  ad- 
justment for  the  spindles — all  help  to 
widen  the  range  and  increase  production. 

If  you  produce   in   quantity,  you  need 
the  Baush  "Multi."    Talk  it  over  with 
our  representative.     He'll  call  at  your 

request.     Anyway,  write    for 

further  details. 


Chicago  Office— McCormick  Building 
New  York  Office— 50  Church  Street 

AGENTS:     Fenwick    Frires    cS:    Co.,    France,    Holland,    Belgium,    Switzerland.    Italy,    Spain,    Portugal.      F.    G.    Kretschmer 

Budapest.      Selson    Engineering   Co.,    London. 


Baush 
Machine 
Tool  Co. 

200  Wason  Ave., 
SPRINGFIELD, 
MASS.,    U.S. A. 

Co.,    Vienna,    Frankfurt,    a/M., 
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THE  "BRADFORD" 

A  SERVICE  LATHE 


The  Bradford 

MachineTooI 

Company 

Cincinnati,  Ohio,  U.S.A. 


AGENTS:  Swiiid  MiichiiuTy  Co.,  PI.IIm- 
lirliihiii.  Hill.  Cliirke  &  Co..  Now  York. 
■Invlor  M;i<liiiu  ly  Co..  Boston,  Mass.  The 
II.'  A.  Stciikir  M:irliincry  Co..  Cliicngo,  111. 
M:irsli!ill  .V  lluschart  .Mnclilnor.v  Co.,  St. 
I.ouis  .Mo.  Soniers,  Fitlor  &  Todd  Co., 
riltslmrgh.  I'll.  E.  A.  Klnsey  Co..  Cln- 
riiiniiti.  O.,  ami  Indianapolis,  Ind.  The 
.Miuf  &  Smelter  Supply  Co..  Denver.  Colo. 
PaciUc  Tool  &  Supply  Co.,  San  Francisco. 
Cal.  The  F.  W.  Home  Co.,  Toltlo,  Agent 
for  .lapan,  China  and  the  Far  East.  Chas. 
Churchill  &  Co..  Ltd.,  London,  Birininghani, 
(ilasgow,  Xewcnstleon-Tyne.  Donauwerk 
Krnst  Krauac  &  Co..  Vienna.  Budapest  and 
I'rague.  Agents  for  Germany,  liilgluni, 
I'nuice.  Spain.  Portugal.  Italy,  Sweden, 
Norway  and  Uussla.  Alfred  H.  Schutte. 
Koln-Deutz  and  its  branches  In  Berlin  W. 
S7.  Brussels.  Paris.  Barcelona,  Bilbao, 
.Mihin    and    St.    Petersburg. 


\o\ 


M 


(M^HAT  service  can  I  expect  from  your 

ii^l    machine?     This  is  the  natural  ques- 

Mj  tion  of  a  buyer,  and  whatever  else 


the  machine  may  have — simplicity  of 
design,  solid  construction,  easy  manipulation 
or  other  advantages — the  one  great,  all  com- 
bining feature  must  be  maximum  production 
and  durability — in  other  words — service. 

Bradford  Lathes  render  exceptional  service 
in  many  ways.  They  have  large  capacity,  but 
are  compact  enough  for  small  space;  they  are 
equipped  with  quick-change  gears,  friction 
double  back  gears,  heavy  bed,  improved  apron 
and  compound  rest;  bearings  are  liberal  and 
range  of  feeds  and  threads  the  widest.  A 
special  spindle  construction  permits  use  of 
draw  bars  and  tubes  for  draw-in  attachments 
without  change  of  spindle. 

Bradford  Lathes  are   built   in  sizes 

from  14-inch  to  42-inch  swing. 

New  catalog  on  request. 
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Originality  in  Design 

DISTINGUISHES  THE 

New  Line  of  "Dreses''  Radials 


21/2  to  7  ft 
Plain 

4  to  7  ft. 
Universal 


Here  Are  a  Few  of  the  New  Features 

Pulley  shaft  on  speed  varlator  has  annular  ball  bearing,  gears  are  of  steel  and  hardened 
and   run   in  oil   baths. 

Base  has  oil   groove  so  designed  to   increase  the  working  surface. 

Column  is  greatly  enlarged  at  lower  end  and  has  a  third  bearing  in  the  nniddle,  doubling 
the   strength   and    rigidity. 

Arm  has  double  webbed  box  shaped  lower  rib,  preventing  twisting. 

Head  has  a  third  bearing  in  the  rear,  adding  to  the  support,  preventing  bending  and  strain- 
ing of  rear  shaft  and  rapid  wear  of  bevel  gears  and  bearing.  Friction  bevel  gears  and 
worm  wheel   run   in  oil   bath. 

Quick  return  has  four  levers  serving  as  pilot  wheel  to  move  spindle;  each  lever  engages 
and  disengages  the  feed. 

Friction  for  starting,  stopping  and  tapping  is  double  expanding,  powerful  in  gripping,  easy 
to  operate  and  adjust. 

Steel    gearing,   hardened;    phosphor   bronze   bushes;    ball   bearings   in   all   places  essential. 
High  spindle  speeds. 
Least  friction  and  power  consumption. 

DRESES  MACHINE  TOOL  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 

REPRESENTATIVES:  Manning,  Maxwell  &  Moore,  Inc.,  New  York,  Boston,  Philadelphia,  Cleveland,  Chicago,  Detroit,  Atlanta, 
Mexico  City;  Carey  Machinery  and  Supply  Co.,  Baltimore;  Baird  Machinery  Co.,  Pittsburgh;  William  C.  Johnson  &  Sons  Mchy. 
Co.,  St.  Louis;  Mine  &  Smelter  Supply  Co.,  Denver  and  Salt  Lake  City;  Paciflc  Tool  &  Supply  Co.,  San  Francisco  and  Los  Angeles; 
Schuchardt  &  Schutte,  London,  Berlin,  Cologne,  Vienna,  Prague,  Budapest  and  Stockholm;  Moscow  Machine  Tool  &  Engine 
Co.,  Moscow;  Stussi  &  Zweifel,  Milan;  R.  S.  Stokvis  &  Zonen,  Rotterdam;  R.  S.  Stokvis  &  Fils,  Paris  and  Brussels;  Shewan 
Tomes    &    Co.,    Shanghai,    Peking    and    Canton;    Pacific    Engineering  Co.,   Manila. 
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The  LANDIS  Chaser  Has  Three  Inches 
of  Cutting  Edge,  Tangentially  Disposed 


NEDATIVEi 
RA^E 

SQ' 
FLEXIBLE 
FIANC   ANCLE 


4S'  PO  S  ITIVE 
RAK,E 


PERMANENT 
THROAT 


fa>A^  TV  V^->-VAAAAAr 


NATURAL    Clearance 


THIS     END  usee  FOR 
RIGHT    HANO  WQ  RK 


THIS   ENO    USED    rOR 
LEFT    HaMD  \A/0RK 


The  chasers  of  the  LANDIS  DIE  are  rigidly  supported  in  sub- 
stantial holders.  After  each  successive  grinding  (which  is  done 
at  the  cutting  end),  they  are  advanced  in  their  holders  until  they 
become  too  short  to  use. 

One  customer  writes :  "A  i/i"  of  the  Landis  Chaser  equals  two 
sets  of  hobbed  dies."  As  there  are  twelve  of  these  (VV)  avail- 
able, the  Landis  Die  has  twenty-four  times  the  life  of  the 
hobbed  type. 


I*"   Double   Head   Machine 


Hardened  Steel  Chaser 


Our  Catalogue  No.  21  contains  valuable  information  on 
thread  cutting.   Shall  ive  send  you  a  copy? 

LANDIS  MACHINE  COMPANY,  Incorporated 

WAYNESBORO,  PENNSYLVANIA 

Walter  11.  Foster  Co..  ."lO  Churcli  St.,  New  York;  Marshall  &  Iluscliart  .\I<li.v.  Co..  ChicaKo.  St.  LouLs  and  Indianapolis;  Ecclos 
&  Smith,  San  Francisco,  Cal. ;  Los  Angeles,  Cal.,  and  Portland,  Oregon;  Ilcndriu  &  Ilolthoff  Mfg.  &  Supply  Co.,  Denver,  Colo.; 
R.  H.  Whltacre  &  Co.,  St.  Paul,  Minn.;  Uallidle  Macliinery  Co..  Seattle,  Wash.;  A.  H.  Williams  Mchy.  Co.,  Toronto;  Williams 
&  Wilson,  Montreal,  Canada;  Schuchardt  &  Schutte,  London,  England;  Alfred  II.  Schutte,  Kerlin,  Paris,  Cologne,  Brussels,  Milan, 
Bilbao,  Barcelona  and  St.  Petersburg;  Ernst  Krause  &  Co..  Vienna.  Austria;  1).  Druiy  &  Co.,  Johannesburg,  South  Africa;  Benson 
Brothers,   Sydney   and   Melbourne,   Australia. 
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Only  Highest 
Grade  Screw 

Machine 
Output   Goes 


25'' 
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0.20  TO  0.30  P.C.  CARBON  OPEN-HEARTH    STEEL 


IT  is  in  plants  where  quality  as  well  as 
quantity  of  output  counts  that  New 
Britain  Automatic  Screw  Machines  are 
most  popular.    One  of  these  plants  is  that 
of   the    Perry-Fay    Manufacturing-   Com- 
pany, Elyria,  Ohio. 

One  of  the  many  good  examples  of  New 
Britain  Automatic  production  in  this  plant 
is  the  push  rod  shown.  This  is  made  from 
a  1^/4"  bar  of  20  to  30  point  carbon  open- 
hearth  steel,  to  accurate  dimensions  and 
satisfactory  finish  in  every  respect.  It's  a 
good  job  and  g-ood  production,  also  a  good 
example  of  the  work  you  can  expect  when 
you  install  New  Britain  Automatic  Screw 
Machines, 

We'd  like  to  show  you  the  advantages 
of  five  spindles,  open  construction,  the  im- 
proved New  Britain  method  of  indexing, 
etc.  Also  to  show  you  production  figures 
on  some  of  your  own  work. 

There's  a  Catalogue. 


THE  NEW  BRITAIN  MACHINE  COMPANY 


64  BIGELOW  STREET 


WESTERN  OFFICE:     2008  West  Grand  Boulevard.  Detroit,  Mich. 


NEW  BRITAIN,  CONN. 


FOREIGN  AGENTS:     Holland:     R.  S.   StoUvis  &  Zonen,   Ltd.,   Rotterdam.     France  and  Belghim:     R.   S.   Stokvis  &  Fils,   S.  A.,   Paris  and  Brussels. 
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A  New  Type  Beaman  &  Smith 


Boring  and  Milling  Machine 


BEAMAN  &  SMITH  Boring  Machines  have  always  lived  up  to  expecta- 
tions. Now  that  much  more  is  expected  from  machines  of  this  class 
than  heretofore,  the  New  Type  No.  10  B  &  S  Boring  Machine  becomes 
a  necessity.  Instead  of  supporting  table  and  work  on  the  ends  of  two 
vertical  screws  and  moving  both  work  and  table  when  vertical  adjust- 
ment is  required,  we  have  built  a  machine  in  which  the  work  is  secured 
to  a  table,  which  in  turn  is  rigidly  supported  by  a  substantial  bed  of  cylin- 
drical form.  All  longitudinal  and  cross  adjustments  are  made  by  accurately 
cut  steel  screws,  and  for  vertical  adjustment  the  counterbalanced  head  and 
outer  support  for  boring  bar  can  be  moved  up  or  down  in  unison  by  power. 

A  special  design  feed  box  provides  a  full  complement  of  feed  changes  and 
there  are  many  other  reasons  why  this  New  Model  No.  10  Beaman  &  Smith 
Boring  Machine  is  well  adapted  to  handle  your  boring  work  satisfactorily. 

We  specialize  in  making  machines  for  special  purposes. 
Just  write  that  you're  interested.     Ask  for  Circular  No.  22. 


THE  BEAMAN  &  SMITH  CO.,  Providence,  R.  I. 
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THE  CHIP 


This  is  a  life  size  chip  produced  on  a  6-foot 

"AMERICAN"  RADIAL  with  a  2-inch 

twist  drill    running    at    1 62    feet   per   minute 
with  .019  inch  feed. 

The  material  is  machinery  steel  and  the  rate 
of  penetration  is  6  inches  per  minute. 


THE    AMERICAN    TOOL    WORKS 

LATHES  PLANERS 


August,  1914 
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FEATURES 


which  make  such  results  possible: 

High  initial  driving  power. 

Patented   Double   Band  Frictions  in  tapping 

mechanism. 

Frictions  run  at   higher  speeds   than   on   any 

other  Radial. 

Very  high  gear  ratios. 

STEEL  GEARS  throughout. 

All  Bearings  BRONZE  BUSHED. 


OMPANY,  CINCINNATI,  U.S.A. 

SHAPERS  RADIALS 
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The  Flat  Turret  Lathe 


The  Flat  Turret  Lathe  has  many  advantages  even  on  small  quantity  lots,  on 
which  limits  must  be  held  close  and  which  must  be  produced  at  reasonable  cost. 
The  Michigan  Wheel  Company,  Grand  Rapids,  Michigan,  has  proved  this.  Five 
Flat  Turret  Lathes  are  used  in  this  plant  for  screw  machine  products,  parts  for 
motor  boat  accessories  principally. 

At  the  time  these  photographs  were  taken,  this  company  had  three  Flat  Turret 
Lathes  set  up  and  in  operation,  but  since  then  has  installed  two  more  machines 
to  meet  increased  demands.  The  Flat  Turret  Lathe  installation  gave  such  ex- 
cellent results  that  it  was  a  foregone  conclusion  the  line  would  be  added  to. 
Among  the  features  which  make  the  Flat  Turret  Lathe  an  efficient  and  steady 
producer  are  the  Cross  Sliding  Head  with  nine  changes  of  feed  controlled  by  a 
single  lever,  rigidity  of  the  turret,  broad  clamping  surface  for  the  tools,  and 
means  for  locking  after  indexing. 

Investigate  the  possibilities  and  see  for  yourself. 


Springfield,  Vermont, 
U.  S.  A. 


JONES  &  LAMSO^ 


Germany,   Holland,   Switzerland,   Austria-Hungary,   M.   Koyemann,   Charlottenstrasse   112,   Dusseldorf,    Germany. 
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)n  Motor  Boat  Parts 

One  of  the  many  parts  turned  out  by  the  Michigan  Wheel  Company  on  Flat  Turret 
Lathes  is  a  30  per  cent  carbon  steel  clutch  sleeve  (a  compleied  piece  is  shown  on 
the  turret).  This  clutch  sleeve  is  made  from  a  2%"  bar;  the  largest  diameter  is 
2^Xi"  and  the  length  2-"',s".  The  operations  are  forming,  turning,  chamfering, 
drilling,  boring  and  reaming.  The  reamed  hole  is  IV.s"  diameter.  The  rate  of 
production  is  six  minutes  per  piece. 

This  is  not  the  highest  production  which  can  be  obtained  because  the  most  efficient 
tooling  equipment  is  not  used.  Only  a  small  number  of  pieces  of  this  type  were 
required  and  standard  tools  were  used.  Nevertheless,  this  particular  piece  proves 
our  claim  to  most  profitable  production  on  small  jobs  of  this  character. 

The  Flat  Turret  Lathe  is  equally  efficient  on  bar  and  chucking  work.  You  can  use 
it  for  either.  It  is  not  a  special  machine  by  any  means.  Standard  tools  are  used 
in  most  cases,  and  changes  from  bar  workmg  to  chucking  tools  and  equipment  are 
readily  made. 

We'd  like  to  shoiv  you  more  Flat  Turret  Lathe  advantages.    Write  us. 


lACHINE  COMPANY 


97  Queen  Victoria  St., 
LONDON,  E.  C. 


France,  Spain,  Belgium,  F.  Auberty  &  Co.,  91  Rue  de  Maubcuge,  Paris.      Italy,  W.  Vogel,  Milan. 


18 


MACHINERY 


August,  1914 


THE  BO  YE  &  EMMES  MACHINE  TOOL  CO. 


THREE-STEP  CONE, DOUBLE  BACK  GEAR,  permitting  of  a  wide  belt  at  a  high  velocity 
for  high  cutting  speeds.  DOUBLE  PLATE  APRON  preventing  all  overhang  and  strain- 
ing of  studs  and  pinions.  INSTANTANEOUS  CHANGE  GEAR  DEVICE,  all  changes 
for  feeds  and  screw  cutting  made  without  removing  a  gear  and  without  duplication. 

(MAXIMUM  BELT  PULL  TRANSMITTED  TO  THE  CUTTING  TOOL) 

THE  BO  YE  &  EMMES  MACHINE  TOOL  CO. 


ENGINE  LATHES 


Successors  to  Schumacher  &  Boye 


CINCINNATI,  OHIO,  U.  S.  A. 


A  Challenge 
Without  Limitation 


We  challenge  you  to  put 
up  any  job  on  any  Cone 
Type  Milling  Machine  on 
the  market  today  which 
cannot  be  equaled  or  bet- 
tered in  every  sense  of 
the     word     on     the     new 

"OHIO" 

model  Cone  Type  Miller 
of  equal  range  under 
equal  surrounding  condi- 
tions.  Ask  us  for 
particulars.  Why  not 
investigate? 


The  Oesterlein  Machine  Company 

Manufacturers  of  Milling  Machines,  Universal 
Cutter  and  Tool  Grinders 

CINCINNATI.  OHIO,  U.  S.  A. 
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The 
Fay 
Lath( 


o 

For 

Bevel 

Gears 


THE  Fay  Lathe  is  well  fitted  for  second  operation  work  on  ring  bevel 
gears.  The  method  of  handling  is  shown  in  the  illustration.  The  blank 
has  been  bored,  faced,  back-faced  and  the  inner  ends  of  the  teeth 
finished  in  the  turret  lathe  for  the  first  operation.  It  is  then  mounted  on 
the  special  arbor  shown,  where  it  is  gripped  by  the  finished  surfaces.  A 
roughing  and  a  finishing  tool,  held  in,  the  rear  tool  holder,  follow  each  other 
down  the  face  of  the  gear.  A  similar  pair  of  tools,  held  in  the  carriage  tool 
post,  rough  and  finish  the  outer  edge  of  the  blank. 

Note  in  the  first  place  that  the  Fay  Lathe  requires  no  extra  mechanism  to 
turn  the  two  beveled  surfaces  shown.  The  taper  attachment  on  the  rear 
is  set  at  the  angle  desired,  and  finishes  the  face  without  further  complica- 
tion. An  angle  former  on  the  front  of  the  bed  swings  the  carriage  tool  in 
as  it  feeds  along.    The  motions  are  extremely  simple. 

Note  also  that  the  roughing  and  finishing  cuts  follow  each  other  without 
any  wait  for  turning  a  turret,  or  for  any  other  idle  movement ;  and  that  the 
cuts  on  both  face  and  edge  are  taken  simultaneously.  Combine  this  with 
the  fact  that  the  operator  can  change  the  work  on  one  arbor  while  the  other 
is  in  use,  and  you  have  a  combination  that  gives  the  greatest  output  per 
machine  and  per  man.  But  more  than  that  is  possible  on  small  gears  8 
inches  diameter  and  under;  they  can  be  put  on  the  arbor  two  at  a  time, 
and  one  man  can  run  two  machines. 

JONES  &  LAMSON  MACHINE  COMPANY 


Springfield,  Vermont,  U.  S.  A. 


97  Queen  Victoria  Street,  London,  E.  C. 


Germany.   Holland.   Switzerland.   Austria-Hungary:     M.    Koyema 
France,    Spain    and    Belgium:     F.    Auberty    &    Co..    91    Rue    d 


1.    Cliarlottenstrasse   112.   Busseldorf,    Germany. 
Maubeuge.     Paris.      Italy:      W.  Vogel.    Milan. 
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Rigid 
Accurate       Powerful 

Catalogue  G  on  Request 


16",  20",  24"  and  32",  B.  G.  Shapers  in  Stock. 

The  Cincinnati  Shaper  Co. 

Cincinnati,  Ohio 

AGENTS.  Manning,  Maxwell  &  Moore.  Inc..  New  Yni-k.  Philadelphia,  Chicago 
Boston,  St.  Louis,  Detroit,  Cleveland,  Buffalo,  Milwaukee  and  Mexico  I'ii.v 
Brown  &  Zortman  Machinery  Co.,  Pittsburgh.  The  National  Supply  Co..  Toledo 
Ohio.  Eccles  &  Smith  Co.,  San  Francisco.  Cal.  Zimmerman-Wells-Brown  Co. 
Portland,  Oregon.  C.  T.  Patterson  Co.,  Ltd.,  New  Orleans,  La.  Chas.  Churchill 
&  Co.,  Ltd.,  Londou.  Kirniiiigham,  Manchester,  Neweastleon-Tyne.  Glasgow 
A.  H.  Schutte,  Colognc-Deutz.  IBerlin.  Brussels,  Paris,  Milan,  Barcelona,  Bilbao 
St.  Petersburg.  Doiiauwerk  Ernst  Krause  &  Co.,  Vienna,  Prague  and  Budapest 
McPhiTson'.s   ProprietMry.  Ltd..  Melbourne,  Sydney.     Andrews  &   George,  Yokoliama 
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INTENSELY  PRACTICAL 


iL  doesn't  require  a  "student  of 
economics"  to  realize  the  practical 
woi-king  value  of 

THE  LeBLOND 
RAPID  POWER  TRAVERSE 

It  has  a  cold  dollars  and  cents  appeal 
to  the  man  who  pays  the  bill. 

The  use  of  this  feature  enables  the 
pieces  illustrated  to  be  finished  at 
the  rate  of 

40  SECONDS  EACH. 


Full  Size  Detail  of  Buttons 


These  pieces  are  milled  from  the  solid 

.A      -^  ^^  in  40  seconds  each.     They  are  tough 

^mi^mami^m  j|  bronze  buttons,  to  be  used  in  orna- 

mental iron  work  and  are  I'V'  '^"^ 
by  ■%"  wide  (see  full  size  detail). 
There  are  8  milled  surfaces  on  each 
piece.  The  cutters,  4"  in  diameter, 
run  240  R.  P.  M.  at  a  feed  of  .041"  per  revolution.  The  fixture  consists  of  a  battery  of 
six  chucks,  each  holding  four  pieces  or  24  at  each  loading.  The  chucks  are  indexed 
through  90  degrees  with  a  single  index  crank.  The  cutters  are  so  placed  that  one  set  of 
cutters  finishes  the  ends  of  2  pieces,  while  the  other  cutters  are  milling  the  length  of  the 
remaining  pieces  in  the  same  chuck.  After  indexing  through  90  degrees,  the  chuck  is 
again  passed  under  the  cutters,  completing  the  operations. 


The  table  is  returned 
and  the  space  between 
the  chucks  traversed 
at  the  rate  of  25  feet 
per  minute  by  a  move- 
ment of  one  lever. 

Apply  the  possibilities 
of  this  intensely  prac- 
tical machine  to  your 
work. 

A  miller  not  equipped 
with  the  LeBlond 
Rapid  Power  Traverse 

could  never  equal  this 
production. 


THE 

R.K.  LeBLOND 
MACHINE  TOOL 
COMPANY 

Cincinnati,  Ohio 
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Milling  Engine  Frames  for  Traction  Engines 

The  demand  for  internal  combustion  traction  engines  for  farm  purposes  has  in  a  very 
short  period  grown  from  practically  nothing  to  tremendous  figures.  Of  the  machine  tools 
which  have  enabled  manufacturers  to  meet  this  ever  increasing  demand,  none  has  shown 
greater  individual  efficiency  on  duplicate  work  than  the  Milling  Machine,  and  for  finishing 
duplicate  parts  such  as  engine  housings,  frames,  etc. — 

THE  INGERSOLL  MILLING  MACHINE 

stands  at  the  head.  The  work  of  these  machines  is  at  once  a  revolution  and  a  revelation 
in  manufacturing  methods. 

A  recent  installation  is  shown  in  the  illustration — a  50"  x  16'  Five  Spindle  Ingersoll  Milling 
Machine  milling  engine  frames  for  the  Rumley  "Oil  Pull  Tractor" — and  this  is  the  third 
large  Ingersoll  Milling  Machine  to  go  into  this  plant.  Repeat  orders  are  concrete  evidence 
that  Ingersoll  Milling  Machines  have  not  only  made  good  but  have  become  indispensable 
— in  many  places  we  have  cut  down  planing  time  twenty-five  to  seventy-five  per  cent. 

If  you  are  interested  in  securing  greater  production  and  at  the  same  time  reducing  cost 
of  production,  write  us  your  requirements — no  expense  nor  obligation  attached.  We 
should  be  glad  to  tell  you  what  an  Ingersoll  Milling  Machine  would  do  on  your  work. 

We  specialize  on  Milling  Machines  exclusively. 

THE  INGERSOLL  MILLING  MACHINE  COMPANY 


Eastern  Office  : 

FOREIGN   AGENTS: 

Zoii 


Main  Office  and  Works— ROCKFORD,  ILL.,  U.  S.  A. 

50  Church  Street,  The  Walter  H.  Foster  Co..  Mgrs.  Detroit  Office  :  827  Pord  BIdg.,  H.  C.  Rose  &  Co.,  Mgrs. 

K.    S.    Stokvis    & 


ptscliiner   &   Co..    Frankfurt.    a/M..    Germany. 
..      P.-liiu'liiirdt   &   Sfhntto.    Yokoliani.T.    Japan. 


August,   1914 


MACHINERY 


23 


Kempsmith  Universal  Millers 


FOR  TOOL  ROOM 


FOR  MANUFACTURING 


IMPROVED 
13'i-INCH 
UNIVERSAL 
DIVIDING  HEAD 


COMPACT 
BUT  LIBERAL 
SWIVELING 
MEMBERS 


ABUNDANCE 
OF  METAL 
AROUND  V'S 


LARGE 

DIAMETER  CONE 
AND  DOUBLE 
BACK  GEARS 


TOTALLY 
ENCLOSED 
FEED   CHANGE 
MECHANISM 


COLUMN 

AND  BASE  CAST 

IN  ONE  PIECE 


No.  3  UNIVERSAL  MILLER 

If  you  are  considering  the  purchase  of  only  one  Milling  Machine  for  all-around  work  why  not 
consider  one  of  these 

Kempsmith  No.  3  Universals 

This  machine  is  built  to  fulfill  the  most  exacting  requirements  of  the  tool-room.  The  align- 
ments are  of  the  highest  accuracy.  Every  lead  screw  is  tested  in  a  machine  especially  designed 
for  this  purpose  and  every  lead  screw  has  the  amount  of  error  stamped  in  plain  sight. 

The  machine  is  built  of  the  very  best  material.  The  table,  saddle  and  knee  are  each  made  from 
semi-steel  castings. 

No  Milling  Machine  on  the  market  excels  this  machine  in  convenience  of  operation.  All 
operating  levers  are  concentrated  at  the  front  of  the  knee. 

Each  of  these  machines  is  furnished  with  one  of  our  improved  131/4"  Universal  Dividing 
Heads.  The  machine  and  dividing  head  are  fully  described  in  our  catalog  and  book  on 
the  Dividing  Head.     Literature  (/ladlij  furnished  on  request. 

THE  KEMPSMITH  MANUFACTURING  CO. 

MILWAUKEE,  WISCONSIN,  U.  S.  A. 

DOMESTIC  AGENTS:  Bacon  Furii urn  Co..  Sprlngflcld.  Mnss. :  Carollnn  Sii|  plv  Co..  Grocinlllo.  S.  C. :  V..  L.  Ks.slev  Mihy.  Co..  Chicago,  111., 
:iii(l  .Milwaukee.  Wis.;  Fairbanks  Co..  Boston,  Mass..  anil  Baltimore.  Mil.:  C.  K.  Fales  Mcby.  Co..  Detroit.  Mich.;  Laughlln  Barney  Mchy.  Co.. 
Piltsburgb,  Pa.;  National  Supply  Co..  Toledo,  O. ;  NortUem  Mcliy.  Co.,  Minneapolis,  .Minn.;  Osborne  &  .*!e.\ton  .Mehy.  Co.,  Columbus.  O. ;  L.  .M. 
Uumsey  Mfg.  Co..  St.  Louis.  Mo.;  Salt  Lake  Hardware  Co..  Salt  Lako  City.  Utah.;  Smlth-Rootb-Usher  Co.,  Ijob  Angeles.  Cal. ;  Smith  Courtney 
Co..  Ulehniond.  Va.;  Syracuse  Supply  Co..  Syracuse,  .\.  Y..  and  Buftalo.  .N.  Y. ;  Tbomas  &  I>owc  Mcby.  Co..  Providence,  R.  1.;  Vandyck 
(Jbureblll    Co..    New    York.    N.    Y..    and    Pblladelpbia.    Pa.;    Fred    Ward   &   Son.    San    Francisco.   Cal. 

FOREIGN  AGENTS:  David  K.  Blair  &  Co..  Wellington.  N.  Z. ;  Baranrlianin.  .Metivler.  Gazeau  &  Co..  San  Sebastian.  Spain;  Bevan  &  Edwards 
Propty..  Ltd..  Millmnrne.  Australia;  Edgar  Bloxbani.  Paris.  France:  A.xel  Cbrlstiernsson.  Abo,  Finland;  A.  Kngelniann  &  Co..  Liege.  Belgium; 
Kann  &  Helbr.  Budaiiest.  Hungary:  Parke  &  Lacy  Co..  Ltd..  Sydney.  N.  S.  W..  Australia;  Post  Van  dcr  Burg  .it  Co..  Kotterdam.  Holland; 
<).  K.  San  Gain,  St.  Petersburg,  llussia:  Scbaufelberger  &  Co.,  Zurich,  Switzerland;  Hans  Schulze,  Vienna.  Austria:  ScImiu  Kngi:  Co..  Ltd.. 
London.    England,   Sweden   and    Norway;    StussI   &   Zwelfel,    Milan,    Italy;   Tbielii  ke  &   Co..    Berlin.   Germany. 
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SIMONDS 


aw 


Blad 


es 


Yes !  Hack  Saw  Blades 
have  made  some  great 
strides  in  quality  in  the 
past  year  or  two. 

Formerly  they  broke ; 
the  new  Simonds  Hard 
Edge  Blades  overcome 
that  difficulty — they  are 
practically  unbreakable. 

Think  of  what  a  tre- 
mendous advantage  that 
is,  especially  when  this 
blade  for  all  general  work 
will  cut  as  much — and  as 
fast  —  as  the  all  -  hard 
blades  you  have  used. 

It's  the  newest  blade  on 
the  market — and  the  most 
economical ;  it  lasts  longer 
and  will  save  you  fifty 
per  cent  on  your  hack- 
saw blade  purchases  in 
a  year's  time  over  other 
kinds  of  blades. 

Select  the  kind  of  blade 
you  require  for  your  work 
— for  general  purposes  18 
teeth  are  the  best — and 
order  a  gross  on  trial 
from  your  supply  dealer; 
if  he  does  not  have  them 
we  will  send  them  to  you 
on  receipt  of  price ;  8-inch 
$4.80,  9-inch  $5.40;  10- 
inch  $6.00,  or  12-inch 
$7.20.  No  man  ever  made 
money  buying  poor  goods ; 
buy  the  best. 

Simonds  Mfg.  Co. 

Fitchburg,  Mass. 

40  Murray  Street,  New  York 
17th  Street  and  Western  Avenue,  Chicago,  111. 
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The  Efficiency  of  Cincinnati  Planers 


Convenience  and  practical  design  are 
"Cincinnati"  features  very  apparent  in 
the  piiotograph,  wliicli  sliows  a  Three- 
head  Cincinnati  Planer  at  work  on  the 
bases  of  special  machines  manufac- 
tured by  the  Buffalo  Forge  Company 
in  their  plant  at  lUiffalo,  N.  Y.  Among 
the  (lifliculties  of  this  job  are  the  num- 
ber of  pieces  being  machined  and  the 
iiitcrtriillcnt   cuts   that    must    be   taken. 


Let  us  tell 

you  more 

about 

Cincinnati 

Efficiency 

Planers 

Planer 

Efficiency. 


CINCINNATI    PLANER   COMPANY,   Cincinnati,  Ohio 


A  Winning 
Combination 


The  Cincinnati-Acme  Combination  Flat  Turret  Lathe  is  a  winner.  The  bed  is  exceptionally  heavy,  made 
of  box  section,  and  well  ribbed  to  resist  torsional  strain  when  taking  the  heaviest  cuts;  alignment  is 
perfect;  the  head  is  (ciuipped  with  friction  back  gears  and  three-step  cone;  the  frictions  are  large  and 
of  taper  cone  type,  insuring  powerful  drive;  the  friction  head  and  triple  friction  countershaft  provide 
twelve  forward  speeds,  four  of  which  can  be  had  without  belt  change;  all  spindle  bearings  are  genuine 
babbitt   and   renewable.     Write  for  the  rntalogiie  and  further  details. 

THE  ACME  MACHINE  TOOL  COMPANY,  Cincinnati,  Ohio 

MANUFACTURERS  OF  SCREW  MACHINES  AND  TURRET  LATHES 
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WE  SAY  THAT 

WE   ALWAYS   ORIGINATE   AND 

Better  Improvements  Were  Never  Made 
on  Upright  Drills 


aNCINNATI 


20"    to    42"    Latest    Design 
Heavy  Pattern  Upright  Drill 


NOTE : — The  column,  spindles,  sleeves  and 
shafts  are  accurately  ground. 

NOTE : — The  bevel  gearing,  planed  theo- 
retically correct. 

NOTE : — The  patent  positive  geared  feed, 
indexed,    located    directly    on    head. 

NOTE: — The  patent  geared  tapping  attach- 
ment, located  on  spindle. 

NOTE  : — The  friction  back  gears,  for  instanta- 
neous engagement. 

NOTE : — The  auxiliary  locking  device  for 
head. 

NOTE: — The  enlarged  table  and  table  arm 
bearings. 

NOTE : — The  choice  of  round,  square  or  com- 
pound tables. 

NOTE : — The  choice  of  drives,  cone,  speed  box, 
motor  (geared  or  belted),  or  right 
angle. 

NOTE : — Each  size  may  be  furnished  in  gangs 
from  two  to  six  spindles. 

NOTE : — Complete  catalog  describes  this  en- 
tire line. 

NOTE  : — We  manufacture  nothing  but  drilling 
machinery  in  two  distinct  classes ; 
one  for  the  use  of  the  regular  twist 
drill  to  its  limit  of  endurance;  the 
other  for  high-speed  twist  drills  to 
the  point  of  their  destruction. 


THE  CINCINNATI  BICKFORDTOOL 

DOMESTIC   AGENTS:     Prentiss   Tool    and   Supply   Co..    New   York    City,    Buffalo.    Rochester  and  Syracuse.    N.    T. ;   Boston,    Mass.;    Scianton,  Pa. 

.Marshall    &    Huschart    Machinery    Co.,    Chicago,    111.:    Indiapanolis,    Ind.;     St.    Louis,    Mo.;    Motch    &    Merryweather    Mchy.    Co.,    Cleveland  and 

Cincinnati.    O. ;    Detroit,    Mich."    W.    E.    Shipley    Machinery    Co.,    PhiladeUihia,      Pa.       Brown     &     Zortman     Machinery     Co.,     Pittsburgli,  Pa. 
narron,     licliard    &    McCone,    San    Francisco    and    Los    Angeles.    Cal.       Robinson,    Cary    &    Sands    Co.,    St.    Paul    and    DulutU,    Minn.      Hallidie 

Machinery    Co.,    Seattle,    Wash.      The   Hallidie    Co..    Spokane,    Wash.      C.   T.    Patterson   .oC,   Ltd..    New  Orleans,    La.      Dewstoe  Machine   Tool  Co.. 

Birmingham,    Ala.      Seeger   Machine  Tool   Co.,    Atlanta.    Ga.      Kemp   Machinery    Co..    Baltimore,    Md.      H.    W.    Petrie.    Ltd.,    Toronto,    Ontario  and 
Montreal,    Quebec,    Canada.      Taylor  &    Young,    Ltd.,    Vancouver,    B.    C,    Canada.      General    Sujiply    Co..    Winnipeg.    Man. 
Wells-Brown   Co..   Portland.    Ore.     Galligher  Machinery   Co..    Salt  Lake  City.  Titali.     Ilendrie  &  Kolthoff  Mf 
Equipment  Co..   Kansas  City,   Mo.     The   Charlotte  Supply  Co.,   Charlotte,    N.   C. 


Canada.      Zimmermnn 
and  Supply  Co.,   Denver,   Colo.     Th 


August,  1914 


MACHINERY 


27 


WE  SAY  THAT 

WE   ALWAYS   ORIGINATE   AND 

Better  Improvements  Were  Never  Made 
on  Radial  Drills 


NOTE: — The  new  massive  arm  with  widened  bearing 
surfaces  for  head. 

NOTE: — The  long,  narrow  gibbed  bearing  of  head  on 
arm,  the  mechanically  correct  method. 

NOTE: — The  convenient  position  at  which  the  back 
gear  speed  changing  lever  is  placed,  enabling 
the  operator  to  handle  same  in  conjunction 
with  clutch  lever  at  right  of  spindle,  thus  per- 
mitting the  slowing  up  of  the  spindle  while 
making  changes  of  speed,  thereby  saving  gears 
and  clutches  from  clash  and  damage. 

NOTE:^The  square  shaft  and  interlocking  device,  pre- 
venting engagement  of  gears  to 
raise  or  lower  arm  before  it  is 
undamped    and    thereby   wreck- 
ing the  machine. 

NOTE: — The  entirely  enclosed  head,  com- 
plying with  the  most  stringent 
laws. 


second,  an  arrangement  operated  from  a  lever 
placed  at  the  end  of  the  arm;  third,  an  ar- 
rangement by  the  use  of  compressed  air 
operated  directly  at  the  head. 

NOTE: — Circular   R-3-A    describing    in    detail    this    last 
word  in  radial  drilling  machinery. 


NOTE:- 


-We  manufacture  nothing  but  drilling  ma- 
chinery in  two  distinct  classes;  one  for  the 
use  of  the  regular  twist  drill  to  its  limit  of 
endurance;  the  other  for  high-speed  twist 
drills  to  the  point  of  their  destruction. 


NOTE: 

NOTE: 


-Patents  on  the  above  new  feat- 
ures are  now  pending. 

-Three  types  of  column  binders 
can  be  furnished.  First,  the 
arrangement  shown  in  the  cut; 


SQUARE  SHAFT  AND 
INTERLOCKING   DEVICE  TO 
PREVENT  GEARS   BEING 
ENGAGED   BEFORE   ARM   IS 
UNCLAMPED 


WIDENED  BEARING 
SURFACES  ON  ARM 
FOR   HEAD 


'Cmmil  BICKFORD 


4,  5  and  6  ft. 
Latest  Design 
Regular  Plain 
Radial  DrUls 


PATENT    PENDING 


:OMPAN  Y,  Oakley,  Cincinnati,  Ohio 

FOREIGN  AGENTS:  Alfri-d  II.  SiliiUto,  Cilufru'  ami  I!(rlli..  Germany;  I'.russcls.  IJulgiuiii;  I'uris.  rriiiuc;  Mllau.  ltal.v;  Barcelona  and  lillbao, 
.Spain;  .St.  Petersburg,  Russia.  Donauwcrk  Kriiat  Krause  &  Co.,  Vienna  and  Prajiue,  Austria;  Budapest.  Hungary.  Cbas.  Churchill  &  Co.,  Ltd.. 
I.iindou,  Birmingham,  Manchester.  N'encastieon-Tyne,  Bristol  and  Glasgow.  Krojewski-Pesant  Co.,  Havana,  Cuba.  Thomas  McPbersou  &  Son. 
.Melbourne.  Australia.  Andrews  &  George.  Yokohama.  Japan.  Robert  Pusteria  &  Co..  Buenos  Aires,  South  America.  V.  Lowener,  Cbristianin. 
Norway.  Sam  Lagerlofs,  Stockholm.  Sweden.  Bartle  &  Co.,  Johannesburg.  South  Africa.  M.  Buarque  &  Co.,  Rio  de  Janeiro,  Brazil.  David 
S.  nays.  New  Tork  City. 
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The 
"GIANF 


No.  5— With  a  4  7=8"  Post 


A  Keyseater  of  the  Right  Design 

Many  of  the  keyseaters  on  the  market  are  made  especially  for  certain 
lines  of  keyseating,  and  must  be  adapted  for  other  work  as  it  comes. 
This  Keyseater  will  cut  a  keyway  in  any  piece  of  work,  of  any 
size  or  shape,  and  the  work  can  be  fastened  and  released  in  the 
time  usually  required  by  other  machines  for  "getting  ready."  In  this 
machine  the  work  is  fastened  by  the  bore  alone ;  the  hub  does  not  need  to 
be  faced  and  a  quantity  of  parts,  spur  gears  or  similar  pieces,  may  be 
keyseated  at  the  same  time;  taper  keyseats  as  easily  cut  as  straight  key- 
ways. 

Accuracy  is  not  a  matter  of  guess  on  this  machine,  for  the  post  which 
holds  the  work  serves  as  a  guide  for  the  cutting  tool.  Six  different  sizes 
to  handle  the  lightest  and  the  heaviest  work.  When  thinking  of  keyseat- 
ing think  of  the  GIANT. 

Our  catalogue  describes  all  sizes.    Want  one? 

MITTS  &  MERRILL,  Saginaw,  Mich. 

843   WATER   STREET 

FOREIGN   AGENTS:     C.    W.    Burton,   GriflBths  &   Co.,   London,    England.      Heinrich    Dreyer,    Berlin,    Germany;    Austria    and 
Russia.      Leon    CLapuls,    Paris,    France;    Belgium    and    Switzerlantl.      V.    Lowener,    Stockholm,    Sweden. 
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"MORSE" 

A    skilled    workman    may 
turn   out  good   work   with 
poor  tools,  but  consider  the 
handicap. 

Are  you  helping-  all  you  can 
by  giving  your  mechanics  a 
fair  start?     Fine,  accurate 
tools  have  come  to  be  an  ab- 
solutely essential  feature  of 
up-to-date  equipment,  and 
those  marked 

1864 

"MORSE" 

are  the   logical   results  of 
fifty    long    years    of    ex- 
perience. 

Drills,  taps,  cutters,  ream- 
ers,   counterbores,    chucks, 
sleeves,     sockets,     gauges, 
etc.,  are  all  made  with  the 

"MORSE" 

name  and  all  measure  up  to 
the  high  standard  of  excel- 
lence set  for  themselves  by 
the  makers. 

1914 

MORSE  TWIST  DRILL  AND  MACHINE  CO. 

NEW  BEDFORD,  MASSACHUSETTS,  U.  S.  A. 
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latic  Milling  Machines  Double  Production 
>ecause  they  are  Continuous  Millers 


Horizontal  Automatic  Milling  Machine 

The  finished  work  is  never  returned  under  the  cutter,  thus 
avoiding  all  marks  or  scratches  on  the  milled  surface. 

The  operator  is  loading  one  vise  or  fixture  while  the  cutter 
is  operating  on  work  carried  in  the  other  vise. 

The  machine  is  actually  cutting  metal  sixty  minutes  to  the 
hour  every  working  hour  of  the  day. 

Let  us  send  you  a  copy  of  Bulletin  No.  30. 

Also  Patentees  and  Builders  of  Manufacturing 
Automatic    Chucking    and    Turning   Machines. 

POTTER  &  JOHNSTON,  Pawtucket,  R.  L,  U.  S.  A. 

OFFICES  AND  REPRESENTATIVES;  Office  tor  Great  Britain  and  Frume:  OS  Avenue  rte  la  Grand  Arniee,  I'arls.  .1.  Itvan.  Mananer. 
New  York  Office:  Fulton  Bldg.,  r,0  Cliurch  St..  Walter  H.  Foster,  Manager.  Detroit  Office:  Modern  Machinery  and  Engineering  Co.. 
lliH  Ford  Uldg.  Chicago  Office:  1228  McCormick  Bldg.,  Chas.  H.  Sbaw,  Manager.  Toronto  Office:  Modern  Machinery  &  Engineering 
Co.,   1410  C.    P.    R.    iildg. 

FOREIGN  AGENTS:  Chas.  Churchill  &  Co..  Ltd..  London,  Birmingham.  Manchester.  Newcastle-on-Tyne,  England  and  Glasgow,  Scot- 
land.     Alfred    H.    Schutte.    Cologne,    Brussels,    Milan.    Barcelona.      Schuchardt    &    Schutte.    Berlin,    Vienna,    Stockholm.    St.    Petersbuig. 
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RESULTS  COUNT 


DRILLS  ARE  JUDGED  BY  WHAT  THEY  DO  — NOT 
BY  WHAT  SOMEONE  SAYS  THEY  SHOULD  DO- 
NOR BY  WHAT  THEY  COST.  flTHEY  MAY  LOOK 
ALIKE  BLTT  IN  THE  RESULTS  OBTAINABLE  THE 
DIFFERENCE  LOOMS  LARGE.  §  IN  THE  FINAL 
ANALYSIS,  A  DRILL'S  REAL  WORTH  MUST  BE 
ESTABLISHED  BY  ITS  POTENTIAL  HOLE  PRODUC- 
TION—ITS ABILITY  TO  MAKE  HOLES  QUICKLY, 
IN  LARGE  VOLUME,  AND  WITH  THE  MINIMUM 
LABOR  FOR  GRINDING.  §AS  IN  THE  PAST,  OUR 
MEASURE  OF  SUCCESS  SHALL  BE  DETERMINED 
BY  THE  RESULT-GETTING  QUALITIES  OF  CLEVE- 
LAND  TOOLS. 

THE  CLEVELAND  TWIST  DRILL  CO. 

CLEVELAND 

CHICAGO;    9  NORTH  JEFFERSON  ST.  NEW   YORK;    30  READE  ST. 


AGENTS:  ALFRED  HERBERT,  LTD,  COVENTRY,  FOR  GREAT  BRITAIN;  FENWICK 
FRERES  &  CO.,  8  RUE  DE  ROCROY,  PARIS,  FOR  FRANCE,  SWITZERLAND,  AND 
ITALY;  V.  LOWENER,  STOCKHOLM,  CHRISTIANIA,  COPENHAGEN,  FOR  SCANDI- 
NAVIA; E.  SONNENTHAL,  JR.,  BERLIN  AND  VIENNA,  FOR  GERMANY  AND  AUS- 
TRIA; IGNACZ  SZEKELY,  BUDAPEST,  FOR  HUNGARY;  R.  D'AUUGNAC,  CORTES 
559,  BARCELONA,  FOR  SPAIN;  S.  G.  WEINBERG,  i  KIRPICHNIE  PEREULOK,  ST. 
PETERSBURG,  FOR  RUSSIA;  A.  ASHER  SMITH,  56  MARKET  ST.,  SYDNEY,  N.  S.  W., 
FOR  AUSTRALIA  AND  NEW  ZEALAND. 
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Whythe"Double-PointDog?" 

The  uiipcr  point  first  tmiclics  the  timiblcr  ami  iiaving 
a  ioiiK  l("V(-raj?c  on  tlio  l)cit  sliil'tinK  nicciiaiiisni,  it  nuvcij 
tlic  bolt  Kontly  and  sniootlily,  oven  at  tlic  liiglust  cuttlnj? 
speed.  As  soon  as  tlie  l)clt  lias  started  to  shift,  the  lower 
point  conies  in  contact  with  a  cam-shaped  projection  on 
the  tumbler  and  completes  the  shift  at  a  very  high 
speed.  The  belt  is  thus  shifted  quickly  and  without  a 
jerk,  no  matter  at  what  speed  the  planer  may  be  run- 
ning.   This  is  one  of  the  exclusive  features  of 

GRAY  PLANERS 

\Vril<'  for  ciitiiliifi  ih-srrUi'nid  Ihcw  (lU. 

The  G.  A.  Gray  Company 

CINCINNATI,  OHIO,  U.  S.  A. 


Note  The 
Double-Point 
Front  Dog 


ONE  HUNDRED  AND  FOUR  INCHES 

Between  Housings  would  be  Necessary  for  Handling  this  Casting 


A  48"  "CLEVELAND" 
OPEN  SIDE 

Handles  it  with  Ease. 

There  are  doubtless  many  jobs  coming 
through  your  plant  which  could  be 
taken  care  of  in  the  same  way. 

A  comparatively  small  size  "Cleveland" 
handles  a  large  amount  of  work,  as  it 
is  rigid  and  accurate;  the  simplest 
planer  on  the  market  today,  with  all 
gears  in  the  drive,  except  the  bull  gear 
and  its  pinion,  enclosed  and  running 
in  oil. 


THE  CLEVELAND  PLANER  WORKS 

3150-3152  SUPERIOR  AVENUE  CLEVELAND,  OHIO,  U.  S.  A. 


JAMES  G.  DORNBIRER 


GEO.  W.  FORD 
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SLOCOMB" 


Slocomb  Micrometers  have  many 
features  exclusive  to  themselves 
— advantages  which  contribute 
accuracy  and  durability — con- 
structional features  not  found 
in  other  micrometers. 

The  screw,  or  spindle,  which  is 
the  heart  of  the  micrometer,  we 
make  of  the  very  highest  quality 
unannealed  tool  steel — as  hard 
as  it  can  be  and  still  be  ma- 
chined. 

Naturally,  this  screw  wears 
longer  than  one  made  of  ma- 
chinery steel  or  some  other  steel 
which  cannot  be  hardened. 


J.  T.  Slocomb 

PROVIDENCE 


The  Longest  Lived 
Micrometer  that 
Can    Be    Bought 

Some  of  the 
Reasons  Why 


.."^^ 


The  Slocomb  screw  runs  in  a 
soft  steel  nut  inserted  in  the 
frame  and  readily  renewable. 
Wear  takes  place  in  the  nut — 
the  part  which  can  be  replaced 
at  the  least  cost. 

There  aire  other  features,  too,  all 
illustrated  and  described  in  the 
catalogue.  It  shows  also  the 
Slocomb  combination  sets  in 
sizes  up  to  24",  the  new  Fric- 
tion Micrometer  and  other 
Slocomb  tools  of  precision. 


Ask  for  Catalogue  H-M. 


Company 

RHODE    ISLAND 
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NICHOLSON  FILES 

THE  BEST  FILES  MADE 

The  best-   yes!    and  here's  why: 

Finest  equipped  file  factory  in  the  world;  exclusive 
methods;  highest  grade  materials;  intimate  knowledge  of 
file  users'  requirements  gained  by  50  years'  experience  de- 
voted exclusively  to  file  making;  world-wide  sales. 

NICHOLSON  FILES 

CANNOT  BE  EQUALLED 

Every  "Nicholson"  file  is  rigidly  examined  for  shape, 
cutting  qualities,  soundness,  and  temper  before  it  is  w^rapped 
in  our  anti-rust  paper,  boxed  and  sealed. 

These  rigid  examinations  guarantee  to  the  purchaser  of 
this  Company's  files  a  uniformly  high  efficiency  not  possible 
by  any  other  system. 

Most  every  dealer  can  supply  you  with  "Nicholson" 
brand  files.     Never  sold  under  any  other  name.     Boxes  so 
plainly  labeled  you  cannot  make  a  mistake. 

Find  the  "Nicholson"  dealer  in  your  town. 
He  is  a  good  man  to  know. 

NICHOLSON  FILE  CO. 

PROVIDENCE,  R.  L,  U.S.A. 


"To  have  the  file  truly  and  firmly 
handled  is  the  first  step  in  point  of  econ- 
omy as  well  as  in  the  production  of  good 
work." 

{ONE  of  many  valuable  hints  to  file  users 
n  our  booklet,  "FILE  FILOSOPHY.") 


A  copy  sent  FREE  on  request 


^  "XT 


% 


U.S.A. 


THE  MARK  OF  TRADE 
THAT  MEANS  BEST  GRADE 
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The  "Heald"  InstaDation  at  the  Ford  Plant 


Piston  Ring  Grinding  as  it  Should  Be 


^▼A 


The  Heald  Piston 
Ring  Grinder  is 
recognized  as  the 
one  successful 
machine  for  this 
type  of  work.  Learn 
more  about  it  by 
getting  our  latest 
catalogue.  Study 
it  out  for  yourself. 


'^AV 


There  are  thirteen  Heald  Piston  Ring  Grinders  in  the  Ford 
plant  used  exclusively  for  grinding  piston  rings.  Each 
machine  turns  out  from  2000  to  2400  piston  rings  in  eight 
hours,  grinding  one  side  of  the  ring  only,  two  operators  as  well 
as  two  machines  being  required  to  complete  a  ring, 

Heald  Ring  and  Surface  Grinding  Machines  have  many 
features  which  adapt  them  for  grinding  surfaces  on  work, 
such  as  small  washers,  piston  rings,  thrust  collars,  etc. — a 
magnetic  chuck  for  holding  work,  micrometer  adjustment  for 
obtaining  the  exact  thickness,  angular  adjustment  for  grinding 
convex  or  concave  surfaces,  adjustable  bearings  for  taking  up 
all  wear,  variable  cross  feed  to  the  grinding  wheel,  and  a  de- 
magnetizing switch  for  the  magnetic  chuck.  These  all  help 
production  without  sacrificing  accuracy. 


THE  HEALD  MACHINE  CO.  ^'t^e^"'  Worcester,  Mass. 

CHICAGO  OFFICE:     24  South  Jefferson  Street. 

FOREIGN   AGENTS;     Alfred   Ilcrbcrt,    Ltd.,    Ensland.    Italy,    France,    BelKiuin,  Switzerland.   Spain  and  Tortugal.     Liidw.   Ix>f\vo  &  Co.,   Germany 
Austria,    Russia,    Holland,    licnniark  and   Norway.      Wllh.    Soncsson   &   Co.,    Sweden. 
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TheB-C 
No.  12 
Mobbing 
Machine 


These  Features  Help  Reduce  Your 
Gear  Production  Costs 

Machine  is  extra  heavy  and  compact,  with  weight 
carefully  and  properly  distributed.  Bed  and  column 
are  of  rigid  box  section.  Hob  slide  is  close  to  the  solid 
bed.  Work  sets  close  up  to  spindle  bearings  in  the 
work  slide. 

Control  handles  are  on  one  side.  Hob  slide  is 
mounted  on  horizontal  ways.    Work  arbor  is  horizontal. 

You  can  readily  see  how  these  features  give  ease  of 
operation  and  ability  to  take  fast,  heavy  cuts — and  those 
are  what  increase  your  rate  of  production  and  so  reduce 
production  costs. 

If  you  produce  spur  or  spiral  gears  in  quantities,  you 
can  cut  costs  by  installing  a  B-C  No.  12  Machine.  Send 
samples  or  blue  prints  for  estimated  rate  of  production. 

BARBER-  COLM AN   COMPANY 

ROCKFORD,   ILLINOIS,    U.  S.  A. 
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Grind  Em-Don't  Chip 
Better  Finish,  Faster 


U.  S.  Portable 
Electric  Grinding 
Sf  Drilling  Outfits 


You  can  grind  rough  castings  ready  for 
painting  in  less  time  than  it  takes  to  chip 
away  the  high  spots  by  hand — not  to 
mention  the  time  required  for  hand  filing. 
Therefore,  why  not  grind? 

You  can  get  a  better  job  and  a  smoother 
finish  which  requires  less  filler.  Why  not, 
therefore,  grind? 

The  Cincinnati  (Ohio)  Planer  Company 
does  grind  with  U.  S.  Electrical  Port- 
able Grinders.  Beds,  housings,  rails,  etc., 
are  all  finished  this  way,  and  the  U.  S. 
outfits  pay  for  themselves  more  than  once 
in  a  year's  time. 

You  should  grind  because  it  pays.  We'll 
prove  it  right  on  your  own  floor  if  we  may. 

We  make  this  Grinder  in  five  sizes — 1/4, 
1/2,  1,  2  and  3  H.  P.  Other  grinding 
outfits,  too;  Center,  Internal  and  Bench 
Grinders;  also  Portable  Drilling  Ma- 
chines in  many  sizes. 

Write  for  the  complete  catalogue. 


THE  UNITED  STATES  ELECTRICAL  TOOL  COMPANY 


CINCINNATI,  OHIO,  U.  S.  A. 


BRANCH    OFFICES 


NEAV  YORK-50  Church  Street 
BOSTON     12  Pearl  Street 


CHICAGO    <>  South  Clinton  Street 
ST.  IvOUIS     014  Victoria  Building 
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BARDONS  &  OLIVER 
TURRET  LATHES 

are  productive  machines  always.  Here  is  a  particularly 
good  example — a  malleable  iron  casting  for  an  auto- 
mobile wheel  hub,  made  by  the  Kelsey  Wheel  Company, 
Detroit,  on  which  two  operations  are  necessary. 

The  accompanying 
drawing  shows  this 
hub  better  than  it  can 
be  described;  3/32"  is 
removed  from  each 
machined  surface  and 
all  dimensions  are  held 
within  close  limits — 
one  inside  diameter,  in 
particular,  must  be 
machined  to  a  limit  of 
0.0006". 

These  limits  consid- 
ered, we  doubt  if  you 
can  find  a  machine  to 
equal  the  output  of  the 
B  &  0  Turret  Lathe— 
eighty-five  hubs  in  ten 
hours. 

This  is  one  of  several  sizes  of  hubs  on  which  the  Kelsey 
Company  have  found  B  &  0  machines  most  productive. 
We  can,  perhaps,  offer  suggestions  which  will  show  equal 
savings  on  some  of  your  work.     Will  you  let  us  try? 


85  Hubs 

in 

10  Hours 

is 

''Going  Some'' 


Material: 
Malleable  I 


BARDONS 
&  OLIVER 

CLEVELAND 
OHIO  U.  S.  A. 
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TO  grind  a  milling  cutter  ac- 
curately is  fully  as  important 
as  to  buy  a  correctly  formed, 
properly  tempered  cutter  in  the 
first  place,  for  the  efficiency  of  the 
tool  largely  depends  on  how  well  it 
is  sharpened.  Union  Milling  Cut- 
ters and  Union  Cutter  Grinders  are 
an  ideal  combination — the  Cutter 
correct  to  begin  with  and  the 
Grinder  to  keep  it  so  until  it  is 
worn  out. 

This  Union  No.  2  Formed  Cutter 
Grinder  is  entirely  new,  and,  we 
believe,  a  great  improvement  over 
the  old  form  of  grinder.  The 
grinding  wheel  on  this  new  ma- 
chine is  mounted  on  a  stationary 
vertical  arbor,  and  the  work,  which 
is  on  a  horizontal  table,  is  passed 
back  and  forth  across  the  face  of 
the  wheel.  A  gauge  is  provided 
which  regulates  the  cut  so  that  each 
tooth  of  the  cutter  is  ground  on  an 
exact  plane  with  the  center  of  the 
cutter  and  equally  distant. 


UNION   TWIST 
DRILL  COMPANY 

Twist   Drills,  Gear   and   Milling   Cutters 

ATHOL,    MASSACHUSETTS 


Grind  Milling 
Cutters  More 
Accurately 


Cutters  up  to  8"  diam- 
eter by  3"  face  can  be 
sharpened  on  this  Union 
Grinder,  which  has  a  6" 
wheel  with  a  4"  adjust- 
ment to  or  from  the 
work. 

''Union"  milling  equip- 
ment is  unsurpassed. 

May  ive  mail  further 
details? 
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STOP  PAYING  FANCY  PRICES 


Many  users  pay  entirely  too  much  for  their 
hollow  set  screws. 

They  must  be  hypnotized,  because  there  is  no 
justification  for  fancy  prices. 

Combine  special  steel  bar  stock  and  up-to-date 
hardening  with  knowing  how,  and  the  product  is 

The  "STANDCO " 

That  can't  be  beat  for  quality  and  price. 

Cut  with  either  U.   S.   S. — V — or  Whitworth 
threads. 

All  styles  of  points;  any  length  and  diameter. 
t5hQ  "STANDCO"  is  NOT  made  of  pressed  st^ 

SPECIFY  and  INSIST  upon  the  "STANDCO" 


PATENT    APPLIED    FOR 


PATENTED  PROCESS  CUTS  COST 

The  new  ''Hallowell"  SAFETY 
COLLAR  of  COLD-ROLLED 
STEEL— just  out— is  so  NEAT 
and  HIGHLY  POLISHED  that 
it  improves  the  looks  of  any 
machine. 

Machinery  manufacturers  the 
world  over  have  quit  making 
collars  and  now  buy  the  "HAL- 
LOWELL"— because  IT  PAYS 
THEM. 

They  get  a  FAR  BETTER 
PRODUCT,  or  a  MUCH 
LOWER  PRICE,  or  BOTH. 


PATENTED 


Fitted  with  "STANDCO"  if  specified. 

SPECIFY  and  INSIST  upon  the 
"HALLOWELL" 


NOTE: — You   might   as   well  make    your   own 
nuts    and    bolts    as    make    your    own    collars. 


STANDARD    PRESSED   STEEL 
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LAES  DETTE!! 


The  Cut 

Shows 

The  New 

Completely 

Redesigned 

and 


Perfected 

1914 

rioneer 


Safety 

Steel 

Hanger 


Originated   1904 


Perfected   1914 


PATENTED 


Reverse  the  case  and  suppose  that  the  1914   "Pioneer"  UNBREAKABLE  Steel  Hanger  had 
been  on  the  market  first,  that  for  years  past  it  had  been  the  only  hanger  sold. 
Then,  suppose  that  somebody  came  along  and  tried  to  introduce  a  Cast  Iron  Hanger  to  take  the 
place  of  the  SAFETY  Steel  Frame. 
What  would  happen? 

The  Cast  Iron  Frame  would  be  rejected  in  short  order,  and  why? 

Its  more  than  twice  the  weight  would  condemn  it  in  the  minds  of  all  millwrights  and  mechanics. 
And  its  liability  to  snap  and  break  would  effectually  eliminate  it  from  consideration  as  a  sup- 
port for  shafting  transmitting  power. 

And  there  would  be  no  gain  neither  in  Rigidity,  nor  in  Price. 

So  why  a  Cast  Iron  Hanger-?  Think  it  over  BEFORE  you  decide  on  your  hanger  equipment — 
then  you  will 

SPECIFY  and  INSIST  upon  the  1914  "PIONEER" 

Unbreakable  Steel  Countershaft  Hangers  a  Specialty 


:OMPANY,  Philadelphia,  Pa.,  U.  S.  A. 
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Gould  &Eberhardt 

Gear  Hobbers 

Cutting  Steering  Worm  Gears 

The  worm  gears  for  the  steer- 
ing units  in  Overland  cars  are 
cut  on  our  Robbing  Machines — 
cut  to  close  limits  of  accuracy, 
and  fast.  The  drop  forgings 
are  of  alloy  steel;  there  are  20 
teeth  of  1/^"  pitch;  and  output 
is  70  per  day  on  each  machine. 
Three  of  our  Hobbers  are  used  on  this  work  exclusively. 

There  are  many  groups  of  our  machines  in  the  Willys- 
Overland  plant,  used  for  all  kinds  of  gear  cutting,  all 
giving  the  best  of  service  or  they  wouldn't  be  there. 

Our  Gear  Hobbers  are  built  in  many  sizes  and  for  many  classes 
of  work;  they  are  used  in  the  largest  and  best  shops  throughout 
the  country.     We  would  like  to  show  you  why. 


■■■mil     C 


\¥iW:9^W)Vm 


■ 
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1 

^m^ft 


**»HI€a»-l     DUTY**  SHA.PERS 

AUTOMATIC  GEAR  AND   RACK  CUTTING   MACHINERY 

ESTABLISHED   1833 


NEWARK,  N.J.  U.S.A. 
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One  of  the  Latest 
New  Britain  Automatic  Chucking:  Machines 


One  of  the  latest  Ne.v 
Britain  Automatic  Chucking 
Machines  is  installed  at  the 
Hays  Manufacturing  Com- 
pany's plant  at  Erie,  Pa. 
The  photograph  was  taken 
after  one  month's  service — 
hardly  time  enough  to  get 
the  machine  running  in 
good  shape  —  yet  lots  of 
good  work  is  being  turned 
out  every  day. 

The  job  on  the  machine  is 
a  good  one  for  illustration. 
The  sketch  shows  what 
the  work  is — a  pipe 
fitting  on  which  there 
is  drilling,  counterbor- 
ing,  seat  finishing  and 
threading.  It  is  a  very 
accurate  job,  the  sizes 
being  held  very  closely. 


The  speed  on  this  work  is 
240  pieces  per  hour — every 
hour — ten  hours  a  day. 

How  much  quicker  this  is 
than  the  old  hand  turret 
method ! 

Besides  being  quicker,  it  is 
a  more  positive  way  of  do- 
ing the  work,  less  wearing 
on  the  operator  and  re- 
quiring a  less  skilled  work- 
man. 


Let  us  show  you 
samples  of  New  Britain 
production  similar  to 
your  own,  or  let  us 
send  estimates  from 
your  blue  prints. 

Write  us. 


THE  NEW  BRITAIN  MACHINE  COMPANY 


64  BIQELOW  STREET 


NEW  BRITAIN,  CONN.,  U.  S.  A. 


WESTERN  OFFICE:     200S  West  Grand  Boulevard,  Detroit.  Mich. 

AGENTS:     Alfred  H.   Schutte.   Paris,    Cologne,    Brussels,   MiUn.    Bilbao.   Berlin    and    St.    Petersburr.       Schuchardt    &    Schutto.    London        Donauwcrk 

iiinst    KiwUse   &    Co.,    Wien,    Prague    and    Budapest. 
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LIBBY  HEAVY  DUTY  TURRET  LATHES 


FOR  CHUCKING 
OR  BAR  WORK 


18"  Swing  (17  1-2"  swing  over  carriage) — 3  1-8"  hole  in  spindle 

22"  Swing  (20"  swing  over  carriage)  — 4  1-8"  or  6  1-4"  hole  in  spindle 

26"  Swing  (24"  swing  over  carriage) — 4  1-2"  or  7  1-2"  hole  in  spindle 


We  can  furnish  a  machine  adapted  to  any  style  of  heavy  turret  lathe  work,  and  no  matter 
what  this  work  is,  we  can  point  the  way  to  greater  economy  in  manufacturing.  Get 
our   guaranteed    production    estimate    to    prove    this.      Send    for    descriptive    catalogue. 

INTERNATIONAL  MACHINE  TOOL  COMPANY,  Indianapolis,  Indiana 

EUROPEAN    AGENTS:     Schucbardt    &   Scbutto,    Berlin,    Vienna,    London,    I'ari.s.    St.    Tetersburg,    Cologne,    Budapest,    Stockbolm,    Copenbagen. 


Why  Purchase  a  Special  Grinder 

When  All  You  Really  Want  is  an  Automatic  Die? 

With  some  automatic  dies,  a  special  grinder  is  quite  an  essential  part  of  the 
Automatic  Die  Outfit.  The  chasers  of  the  Hartness  Automatic  Die  do  not  require 
a  special  grinder  or  complicated  fixture  for  sharpening  them.  Mount  the  chasers 
in  the  jig  furnished  with  Hartness  Dies,  shown  above,  and  the  grinder  used  for 
general  purposes  will  sufl[ice. 

This  ease  of  sharpening  will  permit  the  keeping  of  your  chasers  in  good  condition 
and  obtaining  the  maximum  of  efficiency  at  a  minimum  cost. 

JONES  &  LAMSON  MACHINE  COMPANY 


Springfield,  Vermonf,  U.  S.  A. 


97  Queen  Victoria  Street,  London,  E.  C. 


Boyer-Campbell  Co.,  Detroit,  Mich.;  E. 
Mcby.  &  Supply  Co.,  Baltimore,  Md.;  ' 
E.   A.    Kinsey   Co.,    Cincinnati,    Ohio. 


AMERICAN    AGENTS    FOR    DIES    AND    CHASERS: 

L.    Bssley    Machinery    Co.,    Chicago,    111.:    Bobinson.    Cary  &  Sands  Co..   St.    Paul,    Minn.;    Carey 
/.    M.    Pattison    Supply    Co.,    Cleveland,    Ohio;    Pacific   Tool    &    Supply    Co.,    San    Francisco,    Cal. ; 
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ANOTHER  -GEOMETRIC"  INSTALLATION 

THE  USUAL  "EFFICIENCY"  STORY 

The  Garford  Company  (Elyria,  Ohio)  is  another  automobile  manufacturer 
that  has  found  tlie  Geometric  Tlireading  Machine  the  clieap  and  practical 
way  to  thread  studs.  One  machine  is  Icept  on  this  work  almost  entirely, 
threading  studs  after  they  have  been  cut  off  in  the  automatic  screw 
machine.  The  particular  stud  shown  is  %"  diameter  by  24  pitch,  %" 
length  of  thread,  and  production  is  350  per  hour.  Material,  cold-rolled 
steel.  If  it  is  threading  in  quantities,  any  l{ind,  any  size,  any  machine, 
you    need    Geometric    Machines    and    Die    Heads.      Let    us    show    you. 

THE  GEOMETRIC  TOOL  COMPANY,  New  Haven,  Conn. 

REGULAR  AGENTS:  Tlip  Cliiis.  A.  Stn-UnBiT  Co.,  Dftioit.  Mich.:  Hill.  Cliirko  &  Co.,  Boston:  Vand.vck  Churchill 
Co.,  .New  York  anil  Philadelphin :  lirown  &  Zortman  Macliinery  Co..  rittshnreh.  Pa.;  The  K.  A.  KInse.v  Co..  Cin 
cinnati.  (). :  StroiiK.  Carlisle  &  Hammond  Co..  Cleveland,  O.  PACIFIC  COAST:  The  Comiiressed  Air  and  General 
Machinirv  Co.,  San  Francisco.  Cal.;  Ferine  Mchy.  Co.,  Inc..  Seattle.  Wash.  CANADA:  The  A.  H.  Williams 
Machinery  Co..  Ltd.,  Toronto;  Williams  &  Wilson,  Montreal.  FOREIGN:  Chas.  Churchill  &  Co.,  Ltd..  London. 
Blrmlnghaui,  Manchester,  Newcastle-on-Tyne.  Glasgow.  Alfred  II.  .Schutte,  Cologne,  Herlin,  Brussels.  Paris, 
Milan,  liarcelona,  Bilbao,  Lisbon  and  St.  Petersburg.  Uonnnwerk  lOriist  Krause  &  Co.,  Vienna.  V.  Lowener's 
Maskinforretuing,    Sverre    Mobn,    Norway.     Also   all    manutacturers  of  Screw   Machines  and  Turret  Lathes. 
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Users  of  "REED"  LATHES 


An  Inquiry 
from  Manchuria 


There  is  a  world-wide  market  for  "Reed"  Lathes — a  market  which  these  machines  have  built 
up  for  themselves  solely  through  past  and  present  performances.  This  man,  in  Manchuria, 
had  used  "Reed"  Lathes  in  this  country — consequently,  when  he  needed  lathe  equipment  he 
wanted  "Reed"  Machines. 

And  this  is  the  way  with  all  "Reed"  purchasers.  Once  a  buyer — always  a  buyer.  Many 
of  the  largest  and  best-known  concerns  in  this  country  and  abroad,  those  whose  product  re- 
quires extreme  accuracy  and  A-1  finish,  are  constantly  reordering  "Reed"  Lathes. 

There  are  many  reasons.     May  we  show  you? 

REED  -  PRENTICE  COMPANY 

Selling  Agents:    Manning,  Maxwell  &  Moore,  Inc.,  119  West  40th  St.,  New  York  City 

_^         .  Buffalo  Yokohama,   Japan 


San    Francisco      Cleveland 
_|  Philadelphia  Chicago 


Boston 
New   Haven 


Mexico  City 


St.  Louis 


Pittsburgh 


&., 
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Always  Come  Back  for  More 


'^ 


■  ■-*■'■  v-'imffii'T.  -■ 


Extra  Heavy  Plain  Turning  Lathe 

This  "Reed"  High  Power  Turning  Lathe  is  especially  designed  for  the  rapid 
production  of  duplicate  parts  in  large  quantities,  at  the  same  time  maintaining, 
day  in  and  day  out,  the  highest  degree  of  accuracy  attainable. 

A  lathe  of  low  swing  that  has  all  the  Strength,  Rigidity  and  Producing  Capacity 
of  the  ordinary  20-inch  Lathe. 

With  One  Lever  Control  of  Spindle  for  starting  and  stopping  instantly,  thus 
eliminating  entirely  the  shifting  of  countershaft  levers. 

Workmanship   and   Material   are   "Reed"   Standard. 
Complete  descriptive  matter  on  request. 

A^ORCESTER,  MASS.,  U.  S.  A. 

Brownell  Machinery  Co.,  Providence,  R.  I.  H.  A.  Smith  Mchy.  Co.,  Syracuse,  N.  Y.  Alexander  &  Garsed,  Charlotte, 
N.  C.  Fenwick  Freres  &  Co.,  Paris,  France.  Charles  Churchill  &  Co.,  Ltd.,  London,  England.  Van  Rietschoten  & 
Houwens,  Rotterdam,  Holland.  Moscow  Machine  Tool  &  Engine  Co.,  Moscow,  Russia.  C.  &  J.  W.  Gardner  Co., 
St.    Petersburg,    Russia.      F.    G.    Kretschmer   &    Co.,    Frankfurt,  a/M.,  Germany.      H.    W.    Petrie,    Ltd.,    Toronto    and 


Montreal,  Canada. 


id^ 
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Efftciei 
Get 


Those  cost-reducing  chaps  are  mighty 
thorough — there  isn't  much  that  gets  by 
them.  Every  up-to-date  plant  is  systema- 
tized, every  needless  expense  is  eliminated 
and  production  costs  are  reduced  to  a 
minimum.     That's  their  business. 


eef 


Efficiency  engineers  do  not  always  try  to 
reduce  first  cost;  they  endeavor,  rather, 
to  better  production  both  in  quantity  and 
quality.  To  accomplish  this  end  they  are 
pretty  sure  to  put  their  ''0.  K."  on  stand- 
ard tools  such  as  CARD  TAPS. 


S.  W.  CARD  MFG.  COMPANY 

EUROPEAN    AGENTS:      Chas.    Churchill    &    Co.,    Ltd.,    London,     Birmingham,     Manchester    and     Glasgow;     Markt    &    Co., 
R.  S.  Stokvis  &  Zonen,   Ltd.,   Rotterdam;    R.  S.   Stokvis  &   Fils,    Brussels;     Andrews    &    George,    Yokohama,    Tokio,    Osaka; 
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TAPS 


What  if  Card  Screw  Cutting  Tools  do  cost  more  at  first — "tliere's  a 
reason."  They  wear  longer,  cut  better,  work  faster  and  are  cheaper 
in  the  long  run.  Card  Tools  are  dependable;  they  have  all  the  quality, 
uniformity,  temper  and  finish  that  go  to  make  up  a  high-grade  tool, 
and  when  the  time  of  reckoning  arrives,  the  results  produced  by  Card 
Taps  will  be  found  recorded  on  the  profit  side  of  the  ledger. 

If  Card  Taps  are  used  in  your  shop,  the  efficiency  engineer  won't  have 
to  spend  time  on  the  cost  sheets  of  your  screw-cutting  department. 


ussrfl 


It'sACittcfi 
Hef  O.  K. 

CAl^D 
T 


5 

CSTQ 


/lansfield,    Massachusetts,    U.    S.    A. 

Ltd.,    Paris;     Fenwick    Freres   &    Co.,    Turin;     Ignacz    Szekely,    Budapest;    V.    Lowener,    Stockholm,    Copenhagen,    Christiania; 
J.  Lambercier  &  Co.,  Geneva;    R.  D'Aulignac,  Barcelona,  Spain;    Arthur   Kayser,   Berlin,  S.  W.  68,   Oranienstr.,   126,   Germany. 
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Broaching  Two  Keyways  at  One  Stroke  on  a 

J.  N.  Lapointe  Broaching  Machine 

The  J.  N.  Lapointe  Broaching  Machine  which  we  furnished  the  American  Gear 
&  Manufacturing  Company,  Jackson,  Michigan,  is  setting  a  pace  which  only 
another  J.   N.   Lapointe  Machine  could    follow. 

Cutting  two  keyways  at  a  single  stroke  in  alloy  steel  drop  forgings  as  shown 
above  is  one  of  many  good  examples  of  broaching  production  by  this  machine. 

These  steering  arm  forgings  have  two  keyways — one  14"  x  14"  and  the  other 
%"  X  i/a"-  The  work  is  hard  both  on  the  broach  and  on  the  machine,  but  in 
10  hours  an  output  of  250  is  secured. 

No  special  fixtures  are  required.  The  steering  arm  is  located  on  the  faceplate 
by  two  small  blocks  fastened  to  the  latter  to  keep  the  forging  in  the  correct 
position. 


Illustration  of  sample  work  which  can 
be    practically   and    rapidly   broached 
on  our  machines. 


For  speed  and  good  work  you  need 
the  J.  N.  Lapointe  Broaching  Machine. 
Let  us  tell  you  more  about  the  exclus- 
ive features  of  this  No.  3  and  the  other 
many  sizes  that  we  build. 


The  J.  N.  Lapointe  Co. 

NEW  LONDON       CONN. 
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PUTYOVn 
JiOVSE-  — 
^  TUL SHOP- 
IN  ORDBR 

Dy  lining 

The  Stctndui'cl 
tfetal  Drill  Holder  and  Cau^e 

with 

"Sliield  BriutYd"  Drills 


M 


ETAL  DRILL  HOLDERS 
AND  GAUGES 


co.vrr.s/o.v  ouueh 

WHERE  is  the  drill  you  took  from  your  drill  press  a 
short  time  ago?  You  need  it  at  once.  No  other  size 
will  do — and  you  cannot  remember  where  you  have 
placed  it. 

The  Standard  Metal  Drill  Holder 
and  Gauge  prevents  this  confusion. 

It  keeps  the  drills  in  plainly  marked  holes  and  in  graduated 
size,  making  it  possible  to  take  out  or  put  in  any  of  them 
easily  and  quickly.  It  is  always  ready  for  systematic  ser- 
vice. Therefore,  "Put  Your  House — The  Shop — In  Order" 
by  getting  one  of  them — NOW. 

The  Standard  Tool  Co. 

HIIIIIHIIIIIIH  ;- 

1 1  (Bveland 


piiiiiiiiiiiiiiiiiiiiiiiiiiiaiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiyiiiiiiiiiie 

I     CHICAGO 

I  552  W 

I  Washington  Bl 


NEW  YORK 

94 
READE  STREET 


Representatives  in  all  Foreign  Countric 


it^fiifliii^i;'' 


fl  IIU^ 
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Concerning  Fay  &  Scott 
Gap  Bed  Lathes 

Lathes  are  perhaps  the  most  important  factor  of  shop 
equipment,  and  for  that  reason  it  pays  to  make  careful 
selection. 

The  Fay  &  Scott  gap  bed  lathe  has  peculiar  advantages  for 
the  everyday  shop.  It  is  an  all-round  lathe,  suited  for 
light  or  heavy  v^^ork  and  is  equipped  v^ith  every  appliance 
for  turning  out  accurate  w^ork  fast.  Double  back  gears 
provide  w^ide  range  of  feed  and  speed  changes,  the  bronze 
spindle  bearings  assure  perfect  alignment  and  there  is 
plenty  of  power  for  the  heaviest  cuts. 

Before  you  purchase  the  new  lathe  you  will  doubtless  look 
into  the  merits  of  various  makes.  Ask  us  about  the 
F  &  S  line — you  can  learn  more  about  the  Fay  &  Scott 
Lathes  in  a  half-hour's  talk  with  our  representative  than 
from  all  the  catalogs  ever  issued.  Drop  in  and  see  us, 
or  let  us  drop  in  on  you. 

THE  PRENTISS  TOOL  &  SUPPLY  CO. 

Singer  Building,  149  Broadway,  New  York 

Warehouse:    439  Communipaw  Ave.,   Jersey  City,   N.   J. 

BOSTON,   MASS.  SCEANTON,  PA.  ROOHESTEE,    N.    Y.  SYEACUSE,  N.   Y.  BUFFALO,   N.   Y. 

John    Hancock    Bldg.  720   Prescott  St.  315   E.    &   B.    Building      620     University     Block       607  D.  S.  Morgan  Building 
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THE 

SPRINGFIELD 
MACHINE 

TOOL 
COMPANY 

SPRINGFIELD,  OHIO 

Manufacturers  of  "Springfield^  LatKes' and  SKapers 
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Important   Announcement 

We  take  pleasure  in  announcing  to  our  customers  and 
friends  that  we  have  now  brought  out  a  complete  line  of 
Solid  Reamers.  The  same  guarantee  is  back  of  these  tools 
that  has  been  back  of  all  McCrosky  products  for  years, 
which  means  that  any  tool  proving  defective  in  either  work- 
manship or  material  will  be  replaced  at  once,  no  charge. 

Our  earnest  endeavor  to  deserve  our  rapidly  increasing 
business,  and  our  sincere  purpose  to  render  real  service  in 
the  larger  sense,  have  created  a  confidence  in  McCrosky 
products,  which  we  believe  will  find  expression  in  a  ready 
demand  for  this  new  line  of  tools. 

We  are  in  a  position  to  quote  most  attractive  discounts 
on  these  tools.  A  yearly  contract  with  us  on  your  complete 
Reamer  requirements  should  save  you  money. 

Ask  for  Bulletin  A-4 

Our  McCrosky  and  Ideal  Adjustable  Reamers,  Wizard 
Quick-Change  Chucks  and  Collets,  McCrosky  Expanding 
Mandrels,  Wizard  Variable  Speed  and  Reversing  Attach- 
ments, Searchlight  Universal  Lamp  Brackets,  etc.,  are  fully 
described  in  our  general  Catalog  No.  4.  May  we  send  you 
a  copy  along  with  the  Solid  Reamer  bulletin?  It  may 
point  the  way  to  some  big  savings  in  your  production  cost. 

THE  McCROSKY  REAMER  CO. 

MEADVILLE,  PA.,  U.  S.  A. 

EXPORT    AGENT- Benjamin  -WKittaRer,   21    State   St.,   New  YorK 
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ANOTHER    little 
facts-and-figures 
story  which 
shows  what  can  be  done 
with  Novo  Superior. 

This  flat  forming  tool, 
5  3-8"  width  over  all,  is 
made  in  three  parts — 
2",  1  9-16",  1  13-16" 
wide,  respectively.  It 
turns  the  thirty-two 
different  surfaces 
simultaneously  and 
completes  six  of  these 
Bessemer  Steel  Clutch 
disengaging  Thrust 
Flanges  in  ten  hours. 
It  is  necessary  to  grind 
only  once  in  every  fifty 
finished  flanges. 

This  is  a  good  example 
of  what  Novo  Superior 
does  for  the  Perry-Fay 
Company,  Elyria,  Ohio. 
No  wonder  this  con- 
cern uses  Novo  Superior 
exclusively ! 


NOVO  SUPERIOR 

will  do  the  same  for  you.  It  is  uniform — always  the  same. 
It  requires  less  grinding  than  other  high-speed  steels.  It 
is  ideal  for  forming  tools,  counterboring  tools,  milling  cut- 
ters, tips  for  high-speed  drills,  etc.  It  has  no  equal  for 
screw  machine  tools. 


*^     One  Tool 

'4^  Three  Parts 

Thirty-two 
^1^  Surfaces 


Your  next  high  speed 
steel  order  should 
read"Novo  Superior." 
Ask   for  the  hooklet. 


HERMANN  BOKER  &l  COMPANY 


lOl  Duane  Street 

CHICAGO  MONTREAL 


Pacific  Tool  and  Supply  Company,  San  Francisco 
Agents  for  Pacific  Coast. 


NE^V  YORK  CITY 

PHILADELPHIA  CLEVELAND 
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M  AMCO  DIES 


Self'Opening  Die  Head  for 
Threading  where  the  Die  it* 
not  revolved — on  Screw  Ma- 
chines,    Turret    Lathe. 


Automatic  Adjustable  Die 
Head  for  Threading  on 
Revolving  Spindle  Machines. 


tc. 


'  .# 


For  Better  Threads  and  More  of  Them 


The  NAMCO  Self-Opening  Die  Head  is  for  threading  on  Screw 
Machines,  Turret  Lathes,  and  other  machines  where  the  Die  is  not 
revolved  for  thread  cutting. 

The  Automatic  Adjustable  Head  is  for  revolving  spindle  machines, 
or  where  both  work  and  die  are  revolved. 

On  these  two  styles  note  the  wide  bearings  back  of  the  cutting 
edges  of  the  chasers  to  give  strength  in  cutting.  The  open  design 
and  few  parts  permit  a  free  flow  of  oil  through  the  tool  and  pre- 
vent chip  clogging,  making  the  Die  substantial  and  practically 
self-cleaning  in  use. 

The  NAMCO  Adjustable  Spring  Die  has  unusual  thickness  back  of 
the  cutting  edges  to  give  support  to  the  Die  and  better  lead  to  the 
threads  cut.  It  has  perfected  rake  and  clearance  for  the  teeth,  ample 
chip  room,  and  correct  temper.  In  use,  it  is  held  rigidly  accurate 
by  the  Clamp  Collar,  but  is  easy  to  adjust  to  size. 

The  NAMCO  Pipe  Die  (of  the  Spring  Die  type)  with  Inserted 
Chasers,  is  exceptionally  free  cutting.  Replacement  of  Chasers  makes 
the  Die  as  good  as  new,  and  is  most  economical  for  pipe  threads. 

NAMCO  Dies  are  not  merely  theoretical  tools,  but  embody  all  the 
improvements  for  substantial  design,  fewer  parts  and  perfected 
cutting,  gathered  from  our  experience  in  cutting  more  than  a 
million  threads  a  year  under  the  widely  varying  conditions  in 
our  product  department. 

We  are  in  a  position  to  furnish  from  stock  the  four  styles  of  dies 
shown,  also  chasers  for  all  standard  work,  and  to  make  them  up 
quickly  for  threads  varying  from  standard.  Catalogs  mailed 
promptly  on  request. 


The  National-Acme  Manufacturing  Co. 
Cleveland,  Ohio 


Adjustable  Spring  Die. 


NEW   YORK  BOSTON  CHICAGO 


DETROIT         ATLANTA  MONTREAL 
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RAIL 
SAWING 

Hardest  of 

Cutting-Off 

Work 


steel  rails,  with  a  carbon  content  of  0.85  and 
manganese  of  0.75  are  pretty  tough  subjects 
for  the  best  of  cutting-off  machines — except  the 
Newton. 

This  Newton  Saw  has  been  in  operation  for  foui- 
years.  During  all  this  time  it  has  been  work- 
ing on  steel  rails  just  as  you  see  it  in  the  photo- 
graph. It  has  given  excellent  service  at  the 
highest  efficiency.  It  is  capable  of  driving  any 
blade  at  a  feed  three  times  as  fast  as  is  economic. 

There  are  two  other  Newton  Cutting-off  Ma- 
chines in  these  shops,  which  is  conclusive  evi- 
dence that  they  have  "made  good." 

We'd  like  to  tell  you  more  about  our  Saws,  Rail 
Drilling  Machines,  Milling  Machines,  Crank 
Slotting  Machines  and  other  special  purpose 
tools.    May  we? 

NEWTON  MACHINE  TOOL  WORKS,  Inc. 


PHILADELPHIA 


PA.,  U.  S.  A. 


FOHEICN  REPRESENTATIVES:  Berlin,  Helnrlch  Dreyer.  Vienna,  Rudolf  Salzer. 
Italy,  Spain,  Switzirlunil,  Bilgiuin  and  France,  Fenwlck  Freres  &  Co.,  Paris, 
i'rauce.     Williauis  &  Wilson,  Montreal,  Canada. 
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The  Cleveland 
Automatic 

Double  Cross  Slide 
Milling  and  Threading 
Attachment 


STUDY  closely  the  cut  that  appears  on 
this  page,  then  get  it  into  your  mind 
that  there  is  shown  a  combination  of 
box  mill  and  die  holder.  Think  along 
further  that  this  milling  and  threading 
attachment  can  be  placed  on  the  cross 
slide  of  our  Model  B  machine,  and  this 
machine  has  only  a  single  spindle  in  the 
tailstock. 

Consider  the  work  that  can  be  pro- 
duced on  one  of  our  simplest  machines 
with  the  aid  of  this  attachment.  You  can 
form  on  the  cross  slide;  you  can  mill  one 
or  many  shoulders  with  the  box  mill  and 
thread  the  piece  and  separate  it  from  the 
bar.  In  looking  at  a  sample  of  work  that 
can  be  produced  with  this  attachment  on 
our  Model  B  machine,  you  would  wager 
most  any  amount  that  this  piece  would 
have  to  be  made  on  a  turret  machine. 


We  wish  to  say  right  here,  without 
any  fear  of  contradiction,  that  we  have 
more  simple  attachments  for  our  machines 
and  can  go  further  in  operations,  giving 
the  best  of  satisfaction,  than  any  of  our 
competitors. 

The  tool  movements  are  controlled  by 
the  arm  A  engaging  in  slot  in  the  front 
end  of  tailstock  spindle  of  the  machine 
when  the  cross  slide  brings  either  tool  into 
alignment  with  the  live  spindle.  See  page 
91  of  our  latest  catalog. 

This  attachment  is  shown  on  page  92 
of  our  catalog,  but  there  is  a  possibility 
that  you  might  see  same  and  not  give  it 
serious  thought,  and  that  is  why  we  are 
calling  attention  to  it  so  forcibly  at  this 
time. 


Always  remember  that  what  we  say  in  our  ads 
means  something.  False  statements  react  with 
great  force  when  least  expected,  so  don't  mis- 
trust us  when  we  say  things  that  seem  impossible. 


Cleveland  Automatic  Machine  Company 

Cleveland,  Ohio,   U.  S.  A. 

EASTERN  REPRESENTATIVE :  J.  K.  Auderson.  211  Gowan  Ave..  Mt.  Airy,  PLiladelphia.  WESTERN  REPRESENTATIVE:  Herbert 
E.  Nunn,  565  West  Washington  St.,  Chicago.  FOREIGN  REPRESENTATIVES:  C'has.  Churchill  &  Co.,  Ltd.,  London.  Manchester,  Birm- 
ingbaui,  Newcastle-on-Tyne  and  Glasgow.  Alfred  H.  Schutte,  Cologne,  Brussels,  Paris,  Milan,  Bilbao,  Barcelona,  Berlin.  St.  Peters 
burg.  Stockholm  and  Copenhagen.  Donauwerk  Ernst  Krause  &  Co.,  Austria-Hungary  and  the  Balkan  States.  Andrews  &  George,  P.  O. 
Box  G6,  242  Yokohama,  Japan. 
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Chrome  Nickel 
Steel  (iears; 
Continuous  Flow 
System  of 
Lubrication 


THE   SIDE   HEAD 

Of  The  Bullard  Vertical  Turret  Lathe 

is  carried  by  a  Side  Rail  or  vertical  guide-way  (patented)  secured  to  the  bed  and  column 
in  such  manner  as  to  rigidly  support  and  absorb,  without  chatter  or  vibration,  the  most 
severe  strains  which  may  be  imposed  on  the  cutting  tools. 

There  is  no  overhang  of  the  Side  Head  Saddle  (note  wide  bearing  in  illustration)  and  the 
feeding  power  is  applied  at  a  point  close  to  the  work,  obviating  any  tilting  and  binding 
tendency  under  cutting  strain. 

This  construction,  the  result  of  fourteen  years'  experience  with  the  type,  is  absolutely 
essential  if  the  Side  Head  is  to  be  fully  efficient. 

It  will  never  be  necessary  to  replane  a  Bullard  bed  to  maintain  alignment  and  take  up 
wear  in  the  Side  Head  bearing  surfaces — the  Side  Rail  takes  the  thrust  and  has  provision 
for  realignment.  The  Bullard  Side  Head  is  usable  and  fully  efficient  throughout  the  full 
actual  range  of  the  machine. 

Send  for  Book  MV-25  for  full  details  of  this  and  other  features. 

The  Bullard  Machine  Tool  Company 

Bridgeport,  Conn.  United  States  of  America 


DOMESTIC  AGENTS:     Mnisliall  &  Huschart  Mdiy.   Co..  Chicago.  III.      The    Motch 

MMihiiie   'lool   Co..    Atlanta,   Ca.      Pacific  Tool   &   Sujiplj-   Co..   San   Fnincisco.    Cal. 

A.    li.    Williams   Mcli.v.   Co..   Toronto,   Ont.      Wlllains  &   Wilson,    Ltd.,    Montreal,    F 

Kemp    Mchy.    Co..    Haltlmore.    .Mil.      W.    K.    Shipley    Mchy.    Co..    Phiia  Niphia,   Pa. 

FOREIGN    AGENTS;     Alfred    Herbert.    Ltd.,    Coventry,    England.      Ilcnson    Bros.,    Sydney,    Australia. 

iiuiiiv.      I'.nwick  rriTPs  i.V  Co.,   Paris,   France,     I^andre  &  Gllnrterman,    Amsterdam,    The   Netherlands.      Sa 


z  Merryweather  Mchy.  Co.,  Cleveland.  Ohio.  Seeger 
C.  T.  Patterson  Co.,  Ltd..  New  Orleans,  La.  The 
Q.     Prentiss   Tool   &   Supply    Co.,    New   York,    N.    T. 

Helnrlch    Dreyer.    Berlin,    Ger- 
1   T.agerlofs.    Stockholm,    Sweden. 
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A  New  Model  "Diamond"  Automatic 
Surface  Grinding  Machine 


0  countershafts,  no  overhead  belt- 
ing or  other  "extras"  on  the  new 
Diamond  Automatic  Surface  Grind- 
ing Machine.    The  motor  drive,  for 

either  alternating  or  direct  current,  makes  the 

new   "Diamond"   complete.      Two   motors   are 

employed — one  of  2  H.  P.  which  runs  at  1200 

R.  P.   M.,  and  a   1/2   H.   P. 

specially    wound    reversing 

motor    running    at    600 

R.  P.  M.    The  2  H.  P.  motor 

has  a  drum  attached  to  its 

shaft,  and  the  drive  to  the 

spindle    is    through    belting 

which  runs  over  this  drum 

and  over  the  pulley  on  the 

driving  shaft  of  the  ma- 
chine,  the   belt   being   kept 

tight  by  an  idler  pulley.    A 

second    belt    transmits    the 

power     from     the     driving 

shaft  to  the  spindle,   as   is 


With 
Motor 
Drive 
Attached 


usual  on  belt-driven  machines  of  this 
type.  The  table  is  driven  through  a 
noiseless  pinion  which  transmits  the 
power  from  the  small  motor  to  the 
feed  pulley  shaft  on  the  table. 

"Diamond"  Grinding  Machines  keep 
production  up  to  the  limit  and  turn 
out  positively  accurate,  satisfactory 
work. 

I  M  II  If  you  have  any  surface 

I  ^1    grinding  in  your  shop,  or 

I  ^J  have  considered  the  ad- 

I  visability  of  this  method  of 

^  finishing,  it  will  pay  you  to 

I  w^rite  for  details  of  the  varied 

I  Diamond  installations.     Send 

I  for  our  circular  which  merits 

I  your  attention — 

I  "Now  is  better  than  later" 


DIAMOND  MACHINE  CO.,  Providence,  R.  I.,  U.  S.  A. 
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There  Are  Many  Reasons  for 
Van  Norman  Precision  Lathes 

Many  features  of  design  and  construction  which 
make  for  positive  accuracy  and  long  life;  many 
highly  developed  attachments  which  give  the  lathe 
capacity  for  various  classes  of  work;  many  other 
advantages,  some  of  which  are  exclusive  to  this 
lathe. 

For  manufacturing  purposes,  in  the  tool-room  and  on  ex- 
perimental work,  the  Van  Norman  Precision  Lathe  has  no 
equal.  Index  head,  vise,  upright  angle  slide,  etc.,  are  all 
adapted  to  fit  web-end  bed.  The  No.  5  Lathe,  adapted  for 
milling  jobs  by  its  web  bed,  has  a  9"  swing  and  takes  18" 
between  centers.  The  lathe  head  is  reversed  on  the  end 
of  the  bed  and  the  slide  rest  mounted  on  the  upright  angle 
slide  with  vise  placed  on  the  slide  rest;  or  the  index  head 
may  be  used  instead  of  the  vise  for  index  milling.  Attach- 
ments for  grinding  and  other  uses  will  be  supplied  on  order. 


The  circular  fully  describes 
both  this  machine  and  the 
Nos.  3  1-2  and  5  1-2.  May 
we     mail     you     a     copy? 


VAN  NORMAN 
MACHINE  TOOL 
COMPANY 


-Waltham  Avenue- 


SPRINGFIELD,  MASS.,  U.S.A. 


Upright  Angle 
Slide — adapted 
to  fit  web-end 
bed 
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STEWART 

Combined  Oven- 
Crucible-Forge 

FURNACE 

is  ideal  equipment  for  the  ma- 
chine tool  builder. 

The  forge  section  is  a  necessity — 
one  of  the  really  busy  accessories 
in  every  plant.  The  center  or 
crucible  section   is  used  for  lead 

or  cyanide  hardening  or  for  oil  tempering.  The  Oven-Muffle  is  used  for  hardening 
machine  parts,  sleeves,  gears  and  all  sorts  of  tools.  It  is  a  handy  furnace,  con- 
venient, efficient,  economical — a  popular  outfit,  and  deservedly  so. 

There  are  a  hundred  different  Stewart  Furnaces  to  meet  every  requirement. 
Catalogue  shows  them  all. 

Chicago  Flexible  Shaft  Company 

149  La  Salle  Avenue  CHICAGO,  ILL.,  U.  S.  A. 
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F  your  hardening-   losses   are 
eliminated,  if  your  high-priced 
kii   workmen's  time  is  spent  en- 
tirely on  production,  and  none 
of  their  time  consumed  in  fitting"  or  re- 
making- warped  or  cracked  tools,  what 
would  it  mean  to  you? 

"Ketos"  Tool  Steel  has  accomplished 
this  in  many  shops,  and  continuous 
experience  with  it  for  a  decade  has 
demonstrated  that  it  is  in  a  class  by 
itself. 

Use  "Ketos"  for  master  tools,  test 
plugs,  gauges  and  bushings;  for 
punching,  forming,  blanking,  trim- 
ming, thread  rolling  and  thread  cut- 
ting dies;  for  taps,  reamers,  broaches, 
under  cutting  tools,  and  tools  for 
finishing  brass;  and  reduce  your  unit 
tool  cost  to  a  minimum. 

Wherever  safety  in  hardening  and 
non-shrinking  is  the  first  considera- 
tion, without  sacrificing  durability  and 
cutting  power,  "Ketos"  tool  steel  is 
without  an  equal. 

Halcomb  Steel  Co. 


SYRACUSE 


N.  Y.,  U.  S.  A. 


SAL[£S  BRANCHES  AND  STOCKS 
CHICAQO        CLEVnuAND        PHILADELPHIA        NEW  YORK 


Write  for  new 

thoroughly 

revised 

Shop  Edition 

"Ketos" 

booklet 
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ANY  TOOL  SENT  ON  TRIAL 

SPECIAL  FEATURES 

Air  Cooled.  Ball  and  Thrust  Bearings. 
All  working  parts  hardened.  Overload 
allowance.  Guaranteed  Mechanically 
and  Electrically. 


HAND  OR  BREAST  DRILLS 
'.i".   %",   Ml"  ciipncltlfs.     Weights 
from   7  pounds  up.      Gears   run   In 
grouse.      Single    and    two    speeds. 


SCREW    FEED    DRILLS 
With   old   man   attachment   as   an 
extra.       Drills    made    in    6    sizes. 
%"     to     2^4"      capacities.        Also 
Scotch    Radial    Drills. 


TOOL    POST    GRINDERS 
V4    to  3   H.    P.      Weight    from    16   pounds 
up.      Free    hand    feed.      Bearings    adjust- 
able   to    wear.      Horizontal    and    vertical 
feeds.      Different   types   for  all   purposes. 

Universal  Drills 
for  Use  on  Either  Current. 


BENCH    GRINDER    OR    BUFFER 
five  sizes,   V,   to  .1  II.  V.    Also  PedfHtul 
•Moor  Grinder   1    to  I)  II.    P.      Fully  en 
•losed.      Dirt-    and    dust-proof. 


HAND  AERIAL  GRINDER 
For  cleaning  castings  or  surface  work 
of  any  kind.  Made  in  four  sizes,  '^  to 
2  H.  P.  Weight  from  18  pounds  up. 
End,  side  or  adjustable  body  handle 
furnished  as  desired.  Shaft  extended 
for  internal  work  where  necessary. 
Cuaranteed    for    hard    usage. 


CINCINNATI  ELECTRICAL  TOOL  CO. 


NEW  YORK  OFFICE:    50  C  HURCH  STREET 
STOCK  AND  SERVICE  DEPARTMENT 


Cincinnati,  Ohio 


CARRIED  IN  STOCK:  New  York,  Manning.  Maxwell  &  Moore,  Inc.;  Chicago.  II.  Channon  Co.;  Cleveland,  Strong,  Carlisle  &  Hammond  Co.,  Pitts- 
burgh, Somers,  Fitter  &  Todd  Co.;  Baltimore,  Kemp  Machinery  Co.;  St.  Louis,  Sligo  Iron  Store  Co.;  Indianapolis,  Indianapolis  Belting  &  Supply 
Co.;    Los   Angeles,    Union    Hardware    &    Metal    Co.;    Montreal,    Mussens,    Ltd.;    London,    Universal    Machinery    Corporation;    Christiania,    V.    Lowener. 


A 
Mark 


Look  for  the  R-T  Trade  Mark  on  the  next  lathes 
you  buy.  It  stands  for  everything  right  in  lathe 
design.  Rockford  Lathes  take  heavy  cuts  in 
tough  stock,  are  accurate,  easily  handled  and 
rapid  producers. 

Complete  details,  prices,  time  estimates,  etc., 
cheerfully  furnished — write  us. 

Rockford  Tool  Company 

Harrison  Ave.  and  Eleventh  Street  ROCKFORD,  ILL. 


KERN"  DRILLING 


IS 

EFFICIENCY 

DRILLING 


No  time  wasted  in 
adjusting  pulleys 
or  tightening 
belts  after  chang- 
ing speeds.  The 
"Kern"  has  an 
endless  belt  drive, 
with  four  speed 
changes,  is  ball 
bearing  through- 
out, has  graduated 
spindle\sleeve  with 
adjustable  collar 
and  every  other 
convenience. 


Send  for  the 
catalog  and  be 
convinced  that 
your  next  pur- 
chase should  be  a  Kern  High 
Speed   Drilling  Machine. 


The  Kern 
Machine  Tool 
Company 


Hamilton,  Ohio,  U.S.A. 
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No  Question  Where  This  Job  Belonged 


When   this   drawing   for   a   hammered   steel   electric 
trolley  jig  was  handed  him,  there  was  no  question  in 
the  mind   of  the  foreman   for  the  Brown   Hoisting 
Machinery    Company    (Cleveland,    Ohio)    where   the 
job  should  be  finished.    He  sent  it  to  the  Dill  Blotter, 
where  the  tapered  end,  tongue  and  slotted  section, 
2%"  wide  by  5"  long,  were  finished, 
two  pieces  at  a  time,  easier  and  faster 
than  was  possible  with  any  other  ma- 
chine or  method. 

He  said:     "Provided  it  comes  within 
the  range  of  the  Dill,  we  prefer  to 
take  the  work  to  this  machine.     It  is 
fast,  easy  to  set  up  and  most  accurate. 
We  can  stop  the  stroke  instantly  and 
we  have  a  power  quick  adjustment  to 
the    circular    table. 
It  is  an  indispens- 
able   tool    for    our 
work." 

We'll  gladly  shoio  you 
the  many  Dill  Slotter 
advantages.      May    lue? 

The  DILL 
SLOTTER 
PEOPLE 

Kensington, 
Philadelphia,  Pa. 
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The  efficiency  and  the  salabihty  of  any  machine  tool 
are  increased  when  it  is  equipped  with  the  Hyatt 
Flexible  Roller  Bearing. 

The  efficiency,  because  a  Hyatt-equipped  machine  tool 
can  be  operated  at  higher  speeds,  which  mean  in- 
creased production. 

The  salability,  because  the  machine  which  will  give 
maximum  production  is  what  the  buyer  wants. 

Therefore,  if  you  build,  adopt,  and  if  you  buy,  specify, 
the  Hyatt  Flexible  Roller  Bearing. 


Hyatt  Rouer  Bearing  Co. 

General  Sales  0fficl1128  Michigan  Aye.. Chicago,Ill 

Works,  Newark,  N.  J.  Detroit,  Mich. 


uL.. 


.^ 
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Another  New 
Multiple  Drill 


A  Powerful  Machine 
that  will  drive  High 
Speed  Drills  to 
best  Advantage. 

CAPACITY: 

8y2  X  12%  Drills  at 

5  inch  Feed  per  minute 

in  Cast  Iron — 9  x  15  Head 

Some  of  its  Good  Points: 


Continuous  Belt  Drive. 
Three  Changes  of  Gear  Feeds. 
Pilot  or  Lever  on  Knee. 
Automatic  Drop  Table. 
Hyatt  Roller  Bearings. 
All  Gears  Hardened. 

A  New  Patented  Adjustable 
Arm. —  One  nut  controls  vertical 
adjustment  of  spindles  —  always 
accessible  regardless  of  position  of 
Arms.  Universal  Joints  guaranteed 
for  2  years. 

We  invite  a  comparison  with  any  Mu 
tiple  Drill  on  the  market  of  like  capacity 
and  pnce. 

Further  details  on  request, 

NATIONAL  AUTOMATIC 
TOOL  COMPANY, 

RICHMOND,  INDIANA,  U.S.A. 
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BARNES  DRILLS 


WITH     THE 


POSITIVE  FEED  that  "makes  them  talk" 

8  changes  of  feed  on  26  to  50  inch  Drills 
4  changes  of  feed  on  20  to  25  inch  Drills 

Our  Peed  is  adapted  to  Drilling,  Boring,  Reaming,  Etc. 

UPRIGHT  DRILLS    -    8  to  50  inch  Swing 
GANG  DRILLS— HORIZONTAL  DRILLS 

SEND    FOR     CATALOGUE 

W.  F.  &  John  Barnes  Company 

231  RUBY  STREET 


ROCKFORD,  ILLINOIS 


FOREIGN   AGENTS:     Fenwick   Freres   &   Co.,   Paris.     Chas.   CliurchlU 
&  Co.,  Ltd.,  London.    Heinrich  Dreyer,  Berlin.    F.  W.  Home  Co.,  Tokio. 
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A'o.   }  Universal  Turret  Screw  Machine  with  Bar  Ktjuiitminl. 
Bar  Capacity— 1  1-2"  x  ID". 


A  New  Development  inTurret  Screw  Machines 

WITHIN  its  range,  this  latest  product  of  The 
Warner  &  Swasey  Company  is  truly  a  uni- 
versal machine.  It  is  equally  efficient  on  bar  stock, 
castings  or  forgings.  Both  carriage  and  turret  are 
power  operated — simultaneously.  And  the  compre- 
hensive tool  equipment  adds  to  the  adaptability  of 
this  Warner  &  Swasey  No.  4  Universal  Turret 
Screw  Machine. 

Note  the  following  desirable  features: 

Power  Longitudinal  and  Cross  Feeds  for  Carriage 

Independent  Power  Longitudinal  Feeds  for  Turret 

Eight  Feed  Changes 

Eleven  Tools  Operate  at  One  Setting 

Screw  Cutting  Carriage 

Taper  Attachment 

Cone  Drive  or  Single  Pulley  All  Geared  Head 

The  power,  accuracy  and  great  adaptability  of  this  new  machine 
make  it  highly  economical — either  for  manufacturing  in  quantity 
or  where  a  small  number  of  duplicate  pieces  is  desired.  You 
should  know  its  advantages.  Write  for  illustrated  circular  de- 
scribing the  machine  and  tool  equipment. 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

TURRET  LATHES— TURRET  SCREW  MACHINES— BRASS  WORKIXG  MACHINE   TOOLS 

New  York   Office — SitiKor  Hide  Boston   Office— Olivpr   Blilu-.  Buffalo  Office — Iroquois   Bldg. 

Detroit  Office — Ford   ItldR.  Chicago    Office   and   Show   Booms — 01S-G22    Washington    Hlvd. 

FOREIGN   AGENTS:     Clins.    ('hurpliill   &   Co..   Ltd.,    I/)ndon,    nimilnBli.im,    Manclii-stpr,   Npwcastlpon  T.vno  and  (llasRow.     Srhuchnrdt  &  Si-hutte.   Berlin,  Vienna, 
r.udiiiicst.    St.    I'l'tcrshiirB.    SttKkholin,    Copenhagpn,    ShanRhal   and    Toklo.      Alfr<Ml  11.  Schntte.  Coloenp.  Paris,  nrussols.  Milan,  Rllbao  and  Barcelona.     A.  Asher 

Smith.    Svcliii'V.      A.    It.    WilliaiLis    .Mnchinnv    Co..    Toronln,    St.    .lolms.    Wiliiilpe:;    :uu\    \'nn.  ,,uv.T.      Willi.-iriis   \    Wilson.    M..ntrc!il. 
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In  the  world's  great  engineering*  feats,  where  millions  upon  millions  of  dollars 
are  involved,  there  is  no  such  thing  as  a  compromise  on  the  material  em- 
ployed.   The  specifications  invariably  read — 

Cramp  Bearing  Metals  and  Gear  Bronzes 


This  fact  is  highly  significant  and  a  fitting  tribute 
to  the  quality  of  CRAMP  products.  For  years  they 
have  held  the  preference  of  the  most  renowned 
engineers. 

When  the  United  States  Government  designed  the 
stupendous  Panama  Lock  Gates,  requiring  enor- 
mous gearing  and  bearings,  it  unhesitatingly  speci- 
fied CRAMP  METALS. 

The  world's  greatest  battleships  have  spread  the 
fame  of  CRAMP  METALS  world  wide.    The  high 


standard  of  precision,  accuracy  and  quality  set  in 
these  battleships  is  not  approached  in  any  other 
engineering  feats. 

Everywhere  and  every  day  CRAMP  METALS 
become  a  part  of  some  great  commercial  enter- 
prise, simply  because  their  quality  is  known. 

There  is  no  necessity  of  your  importing  metals;  it 
costs  you  time  and  money.  The  very  metals  you 
would  import  are  those  that  have  been  discarded 
in  foreign  countries  in  favor  of  CRAMP  METALS. 


THE  WILLIAM  CRAMP  &  SONS  SHIP  &  ENGINE  BUILDING  COMPANY 


Philadelphia,  Pennsylvania,  U.  S.  A. 


Screw  Cutting  Tools 
That  Pass  the  Test 
Of  Hard  Use 


Hard  work  to  a  tool  is  what  hard  knocks  are  to  a  man;  it  brings  out  the  good 
qualities,  shows  up  the  bad  and  generally  demonstrates  what  the  tool  is  good  for. 
Brubaker  Screw  Cutting  Tools 
are  made  for  hard  work;  only 
carefully  selected  materials  are 
used;  the  toughest  cuts  fail  to 
stop  them  and  the  finished 
threads  are  free  from  burr  or 
other  imperfection.  ''Brubaker" 
tools  in  your  shop  will  give  per- 
fect satisfaction.  Select  them 
from  our  latest  small  tool  cata- 
logue. 


W.  L  BRUBAKER  &  BROS. 

MILLERSBURG,  PA.,  U.  S.  A. 

F.  E.   Harrison,   Eastern  Representative,   50  Church 
Street,   New  Yorls. 


Common  Sense  Screw  Plates 
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Quick  and  Accurate  Indexing 
of  the  Gear  Blank 


THESE  are  important  points  with 
an  automatic  gear-cutting  ma- 
chine. Our  index  wheel  and  in- 
dexing mechanism  work  with 
rapidity  and  accuracy. 

The  indexing  mechanism  is  positive  and 
works  without  shock  at  a  constant  high 
speed  which  is  independent  of  cutter  speed 
or  feed.  It  has  an  accelerating  motion  when 
starting,  but  is  retarded  just  before  stopping 
to  avoid  a  jar  which  would  disturb  fine  ad- 
justments.    The  cutter  feed   is  disengaged 


while  indexing  and  only  resumes  operation 
on  completion  of  indexing. 

The  index  ivheel  is  extremely  accurate  and 
the  diameter  unusually  large  in  proportion 
to  the  size  of  work.  The  utmost  care  is  ex- 
ercised in  cutting  this  wheel  on  special  pre- 
cision machinery.  Great  care  is  taken  in 
finishing  the  bearings  of  the  index  wheel  and 
in  mounting  it  to  avoid  error  at  this  point. 
By  enclosing  it,  protection  is  assured  against 
dirt  and  chips. 


B.  ®  S.  No.  4  Automatic 
Gear  Cutting  Machine 


This  representative  of 
our  line  will  cut  spur 
gears  of  any  size  up 
to  48"  diameter  and 
10"  face,  using  cutters 
to  3  diametral  pitch 
on  cast  iron  and  4 
diametral  pitch  on 
steel. 

All  parts  are  amply 
proportioned,  while 
convenient  control 
makes  operation  easy. 


May  we  send  a  circular  giving  full  description? 

BROWN  &  SHARPE  MFG.  COMPANY 


PROVIDENCE,  R.  I.,  U.  S.  A. 


See  pages  88-89 
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THE   DETRICK    &    HARVEY 
OPEN    SIDE    PLANER 
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The  Adaptability  of  the  $o-Mm/fUY 

to  the  Manufadure  of 

Automobile  Parts 


Do  You  Machine  Yours  on  the  ^-Muin^? 

A  WORD  FROM  YOU  WILL  BRING  DATA 
ON    ANY    OF    THE    ABOVE    SUBJECTS. 

FITCHBURG  MACHINE  WORKS,  Fitchburg,  Mass.,  U.S.A. 

SOLI)    DIRECT    BY    OUR    REPRESENTATIVES    IN    THE    UNITED    STATES    AND   CANADA 

FOREIGN    AGENTS:     Alfred  H.  Schutte.  Cologne,  Berlin.  Paris.  Brussels.  Milan,  Barcelona,  Norway  and  Sweden.      Schuchardt  &  Schuttc.  Vienna 
and  St.  Petersburg.     Buck  &  Hickman,  Ltd.,  London,  Birmingham,  Manchester,  Glasgow.    The  F.  W.  Home  Co.,  Tokio,  Japan. 
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LEES-BRADNER 

The    Patented    Hyperboloid    Generating 


The  Hobs  are  as  important  as  the  Machine.  They  must  be  uniform  if 
the  machine  is  to  show  the  full  possibilities  of  bobbing  methods.  This 
means  Hobs  must  be  ground  after  hardening. 

The  Lees-Bradner  Hyperboloid  Generating  Tool  is  ground  both  as  to 
side  and  top  relief  as  well  as  to  lead  and  cutting  surface. 

The  flutes  in  these  Hobs  are  theoretically  correct,  are  a  straight  line 
and  very  easy  to  sharpen. 

THE  LEES-BRADNER  COM 
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:}EAR  HOBBING 

"ool  and  a  Few  Things  it  Makes  Possible 

When  in  operating  position  they  present  a  true  rack  to  the  work.  This 
rack  is  ground  all  over  and  any  distortion  in  hardening  is  corrected, 
and  being  ground  on  the  sides,  the  cutting  edges  of  the  tool  generate 
without  heating  up  the  gears  under  operation.  There  is  also  this  addi- 
tional advantage — when  worn  out  the  tool  may  be  returned  and  new 
racks  inserted. 

These  hobs,  with  the  rigid,  powerful  Lees-Bradner  Gear  Generating 
Machine,  have  set  new  standards  of  accuracy  and  production  in  auto- 
matically hobbing  spur  and  spiral  gears  up  to  14"  outside  diameter. 
Worm  gears  up  to  1"  C.  P.  and  14"  outside  diameter  and  worms  of 
any  lead  not  over  1"  C.  P.,  8"  long  and  8"  outside  diameter  can  also 
be  cut. 

Let  us  send  the  Lees-Bradner  booklets. 


m 


^ANY,  Cleveland,  Ohio,  U.  S.  A. 
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After  You  Have  Turned  It — What? 

After  you  have  turned  up  a  difficult  piece — a  gear,  a  shaft,  a  universal 
joint — and  your  inspector  has  put  the  0.  K.  on  it,  what  then?  How  about 
the  heat  treatment?  Is  it  uncertain?  Are  there  delays?  Is  there  a  loss 
in  this  department?     Then  it  is  high  time  you  investigated 

The  Infuso  Process 

With  new  materials  and  new  methods,  perfected  by  specialists,  "Infuso" 
makes  easy  results  in  heat  treatments  heretofore  considered  impossible. 
It  reclaims  materials  scrapped  by  ordinary  methods.  It  adds  to  the  life 
of  treated  metals  as  much  as  300  per  cent  in  some  cases.  Intricate  cast- 
ings, or  difficult  heat  treating,  where  only  a  part  of  the  piece  is  hardened, 
we  can  treat  by  the  "Infuso"  Process — and  guarantee  results  and 
minimum  loss. 

"Infuso"  has  accomplished  such  remarkable  results  for  some  manufac- 
turers that  they  have  closed  up  their  expensive  and  uncertain  heat-treat- 
ing departments  entirely.  We  give  them  the  results  they  want — quicker, 
surer  and  cheaper. 

Let  us  prove  it  on  your  samples.    The  booklet  explains. 

THE  STEEL  IMPROVEMENT  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 
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NATIONAL 

Hum  Speed  Twist  Drills 


National  Drills  have  an  international  reputation.  They  are  used  wherever  there 
are  machine  shops.  The  final  test,  the  service  test,  proves  National  Drills  true 
to  size,  almost  unbreakable  in  use  and   tempered  to  exactly  the  right  degree. 

National  High  Speed  Twist  Drills  are  more  economical  because  they  are  more 
durable — the  best  reason  in  the  world  why  you  should  use  them. 

Catalogue  on  request. 

NationalTwist  Drill  &Tool  Company 


DETROIT 


120  White  Street,  NEW  YORK,  N.  Y. 


104  So.  Jefferson  Street,  Chlcauo.  ILL. 


MICHIGAN 
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Costs  Are  Lowest  on  the  Gear  Shaper 

Let's  consider  the  question  of  cost — the  cost  per  gear  to  produce — which  is  impor- 
tant. The  following  figures,  compiled  from  actual  cases,  tell ;  the  Gear  Shaper 
story  concisely  and  back  up  our  claim  that  costs  are  lowest  on  this  machine. 

Take  the  case  of  one  concern  which  uses  over  fifty  Gear  Shapers.  Formerly  other 
types  of  gear-cutting  machines  as  well  as  Gear  Shapers  were  used.  It  was  decided 
best  to  use  one  type  of  machine  only,  on  account  of  familiarity  with  the  machine 
by  the  operators,  and  standardization  of  practice.  So  a  test  was  conducted  to  find 
out  which  machine  was  to  go.     Here  are  the  figures: 

To  get  out  1000  gears  a  day  required  20  rotating  gear  cutters — each  one  of  which 
would  do  fifty  33-tooth  gears  of  3  1-2  percent  nickel  steel,  6-8  pitch.  Each  Gear 
Shaper,  it  was  found,  would  produce  74  of  the  gears.    On  each  type  of  machine  the 

THE  FELLOWS  GEAR  SHAPER 


Germany  and   Switzerland,    M.    Koyemann,    Dusseldorf. 


FOREIGN  AGENTS: 

France,   Belgium,   Italy  and  Spain,  Ph.   Bonvillain  &  E.    Ronceray,  Paris. 
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operator  received  $2.75 
per  day;  therefore,  the 
comparative  costs  were : 

For  20  rotating 
gear  cutters,  5  oper- 
ators at  $2.75  $13.75 

For  14  Gear  Shapers, 

3  operators  at  $2.75      8.25 

One  operator  could  run 
four  ordinary  gear  cut- 
ters while  one  operator 
could  run  five  Gear 
Shapers. 

Now  consider  cutter 
costs.  The  rotary  mill- 
ing cutter  costs  $6.54 
and  cuts  300  gears  be- 
fore giving  out.  The 
Gear  Shaper  cutter 
costs  $11.50  and  cuts 
600  gears  before  giving 
out. 

Here  are  the  figures  for 
cutting  a  lot  of  3000 
gears : 

Cost  on  ordinary  gear  cutters: — 20 
machines  run  by  5  operators  for  3 
days  at  $2.75  $41.25 

10  cutters  at  $6.54  65.40 

Total  $106.65 


Average  cost  per  gear 


035 
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Cost  of  cutting  3000  gears  on  the 
Gear  Shaper:  — 14  machines  run 
by  3  operators  for  3  days $24.75 

5  Gear  Shaper  cutters  at  $11.50  57.50 

Total. $82.25 

Average  Gear  Shaper  cost  per  gear  .027 


And  bear  in  mind  that 
gears  from  the  gear 
shaper  were  much  bet- 
ter quality  than  those 
secured  from  the  other 
types  of  machines.  This 
concern  now  uses  Gear 
Shapers  exclusively  for 
roughing  and  finishing 
transmission  gears. 

How  do  you  do  this 
work? 


OMPANY,  Springfield,  Vermont 


Groat    Britain,    Henry    Kellpy    &    Co.,    iManchester. 


FOREIGN  AGENTS: 
Austria.    Whitf.   ClUhl   &    licnpy,    Vienna. 


Japan.  Manning,   Maxwell  *  Moore,  Inc. 
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The  Fast  Way  to 
Rough  Bore 
Cylinder 
Castings 


This  Foote-Burt  Cyl- 
inder Borer  is  used  in 
one  of  the  largest  automo- 
bile and  marine  engine  build- 
ing plants  for  roughing  out  the 
bores  in  twin  cylinder  castings. 
Two  castings  (four  cylinders)  are 
roughed  at  a  time;  5-16  inch  is  re- 
moved on  the  diameter  to  a  depth  of 
10  inches;  and  production  is  124  castings 
in  nine  hours. 


The 

Foote-Burt 

Way 


Foote-Burt  Machines  are  equally  efficient  on  the  semi-finishing  and  finish-reaming  cuts,  and  in- 
formation regarding  the  accuracy  which  can  be  obtained  will  be  gladly  furnished  upon  request. 
Wouldn't  production  like  this  lower  costs  on  your  work?  Then  install  Foote-Burt  Cylinder  Borers. 
The  profit  earning  capacity  of  these  machines  has  been  proved — and  that  is  what  counts. 

WRITE  FOR  MORE  DETAILS. 

THE  FOOTE-BURT  COMPANY 


DETROIT  OFFICE -827  Ford  Building 


MILWAUKEE  OFFICE— 436  Wells  Building 


FOREIGN  AGENTS— Buck  &  Hickman,  Ltd.. 
London,  Birmingham.  Manchester  and  Glasgow. 
iVloscow  Tool  &  Engine  Co..  Moscow.  Ing. 
Ercole  Vaghi.  Milan.  R.  S.  Stokvis  &  Zonen. 
Rotterdam.  R.  S.  Stokvis  &  Fils.  Brussels. 
Heinrich   Dreyer,    Berlin. 


(Sveland 

^^^      OHIO 


Glaenzer  &  Perreaud,  Paris.  Agents  for  France, 
Switzerland.  Spain  and  Portugal.  Thomas 
McPherson  &  Son.  Melbourne.  Mitsui  &  Co., 
Agents  for  Japan.  Korea  and  Manchuria.  Wilh. 
Sonesson  &  Co.,  Malmo,  Sweden  and  Copen- 
hagen,  Denmark. 
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Vfiiltiple 
i    Drilling 

^      "We     couldn't     get     by 
H^     without    our    Fox 
^B     'Multi,'  "  said  the  super- 
J^k    intendent  in  the  motor- 
^H    cycle    plant   where    this 
^H   machine  is  installed.    "It 
^H   is  one  machine  we  know 

^B   The     aluminum     crank 
^B    case     cover     shown     is 
HV    drilled   with  eleven  let- 
Hf     ter  F  drills,  the  greatest 
Rr      depth  being  IVs"- 

y         An  open   type  jig  with 
^          removable    top    plate    is 
used    for    guiding    the 
drills,  and  this  top  plate 
is  held  down  by  a  lever, 
as  illustrated,  to  keep  it 
from    lifting    when    ex- 
tracting the  drills  from 
the  work. 

S          Aluminum   castings  are 
very  difficult  to  drill  be- 
cause the  drills  bind  in  . 
the  holes.                           r 

t  a  good,  strong,  rigid  all-round 

sfully,  which  is  a  good  indica- 
ilaim  and  it  is  what  users  say. 

ogue   and   get   posted   on   our 
es  before  making  any  further 

SK  COMPANY 

GRAND  RAPIDS,  MICH. 

OFFICE:     1201  Lytton  Buildlnjr.   U  B.  Jackson  Boulevard 

r 

■  '  IJ^  M  M,  M    "t^  1 

i/i 

'L%  *^_     J 

4 

Alumi 
Ic 

It  requires  n 
machine  to 

Fox  Machin 
tion  that  th( 

You  should 
many  Multij 
purchases. 

inuiii  Casting! 
mgh  Work 

ot  only  a  positive  drive,  bu 
drill  aluminum  successfully 

es  handle  this  work  succes 
3y  are  right.     That's  our  ( 

send  for  our  latest  catal 
3le  Spindle  Drilling  Machin 

5>  MACHir 

WENUE,  N.  W. 

Church  Street                                       CHICAQO 

641  FRONT  . 

NEW  YORK  OfFICE  :     3( 
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"I  Bought  These  Three 
B  &  S  Hammers  Just 
After  the  Chicago 
World's  Fair 

1  was  making  good  money  then  for  a 

youngster  just  out  of  his  apprenticeship, 
and  I  bought  the  best  tools  I  could  get.  I 
have  put  at  least  ten  handles  in  the  small- 
est hammer,  and  many  in  the  others,  too; 
but  the  hammers  themselves  are  just  as 
good  as  they  were  over  twenty  years  ago, 
when  I  bought  them." 


G.  O.  Carlson,  Die  Sinker,  Wethersfield, 
Conn.,  now  runs  a  successful  business  of 
his  own,  and  the  longer  he  uses  his  Billings 
&  Spencer  Hammers  the  better  satisfied  he 
is  with  them. 

This  is  the  verdict  of  all  users  of  B  &  S 
Tools.  The  longer  you  use  them  and 
the  more  of  them  you  use,  the  better  you'll 
like  them.     May  we  send  the  catalogue? 

THE  BILLINGS  & 
SPENCER  CO, 

HARTFORD,  CONN.,  U.S.A. 


Riveting  Both 
Sides  at  Once 


This  Grant  Rivet  Spinning  Ma- 
chine spins  the  heads  on  two 
rivets  at  opposite  ends  of  the 
piece  of  work  simultaneously. 
There's  no  reversing  of  the  piece 
nor  doing  the  job  one  head  at  a 
time— just  a  case  of  laying  the 
work  between  the  heads  and  put- 
ting your  foot  on  the  pedal. 
There  are  six  1-8  inch  rivets  in 
each    one    of    these    automatic 


stropping  frames,  and  an  unskilled  operator  heads  them  faster  than  they  can  be  assembled  by  a  girl. 

There  isn't  a  class  of  riveting  where  Grant  machines  won't  fit,  from  work  as  large  as  agricultural 
implements,  to  as  small  as  that  of  the  clip  cap  on  a  fountain  pen.  Your  work  lies  somewhere 
between  these  two  extremes  and  we  stand  ready  to  demonstrate  what  a  Grant  machine  will  do 
with  it.    Costs  nothing  to  have  a  few  pieces  riveted. 


GRANT  MANUFACTURING  &  MACHINE   COMPANY 


N.  W.  Station 


BRIDGEPORT,  CONNECTICUT,  U.  S.  A. 
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YES! 


PRICE  ADVANCES  ARE  SURELY  COMING! 

WE  ADVISE  YOU  TO  CONTRACT  NOW 
FOR  YOUR  STAPLE  NEEDS. 

WE  HAVE  SOME  INTERESTING  PROPOSI- 
TIONS ON:- 


GENUINE  MORSE  DRILLS 

KEARNEY  &  FOOTE  and  NICHOLSON  FILES 

BOLTS 

SCREWS    ALL  KINDS 

TAPS 

DIES 

NUTS 

REAMERS,  ETC.,  ETC. 


YOU    CAN    COVER    AND    WE   CAN   ARRANGE 
DELIVERIES  AND  TERMS  TO  SUIT. 

THERE   ARE   SOME    LEGITIMATE   AND    VERY 
SENSIBLE  REASONS  FOR  PROMPT  ACTION. 


Hammacher,  Schlemmer  &  Co. 

HARDWARE,  TOOLS  AND  SUPPLIES 
New  York,  Since  1848  4th  Avenue  and  13th  Street 
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Thmlow    Slm.l    &    Forging    Co.,    TliOHtor,    I'll.,    Im8 

IIK    plMiil    I nillim    for    miimirnilurliiK    forKlnsN, 

iimiikKlmriM.  (Ill'  lilmkB,  ImiK,  iMi'.  'I'lu'  plant  In 
I'ljiilpiird  III  |.r,„lii,,.  ii.iKliiKs  WflithliiB  from  1  to 
III.IKHI  iKMiiKls.  Ihi'  iMiiiiiiin.ril  Irii'Inillii);  Hti-nm  liniii- 
im-iH  anil  a  1(1(1(1  Ion  fiMcIni;  |m-.sh  fur  lu'Ovy  foig- 
liiKM  and  till'  w.irk.  Ilial-lrcalliin  fiiniBi-cM  liovo 
mIbo  Ixiii  pruvlilnl  anil  ii  niaililiir  tiliiip  for  roiijih- 
iiiK  anil  lliilslihiK  rraiikKhaflH,  rli-.  Tin'  plant  la 
innliM-  thi'  inanaiti'ini'iit  of  John  I.  liovtiTs*  ami  Daniel 
t".    KiiKan. 

Joseph  T.  Ryerson  &  Son,  Clilcano.  III.,  an 
nmnuv  tin-  I'ntaMlshnn'nl  of  wart'liiniscN  In  SI. 
I.onls.  Mo.,  for  Iniiin'illiiti'  siTvli'i-  In  tlii-lr  lln.'s  of 
tinislu'd  MliM'l  Id  I'listonurH  In  llii'  territory  tributary 
to  St.  I/)ul».  The  plant,  inercliaiidl.se,  ciiulpnient 
mid  good-will  of  the  \V.  C.  Ilnttar  Iron  Co.  have 
lieen  taken  over.  The  faellltle.s  of  this  plant  will 
lie  linnirdlately  snpiileinented  with  eoniplete  mod 
orn  warelioiises  and  etinlpment  for  the  hainlllnK  and 
enttlni;  of  shape.i,  platea,  relnri.reinK  liars  ami 
xlnillar   heavy    material. 

Bortsch  &  Co.,  Cambridge  City,  1ml..  Iniihlers  of 
Rhears.  piniehes.  rolls,  jiresses  and  special  ma- 
I'lilnery  for  falirieatinK  sln^et  metal,  plates  and 
sirnelnral  steel,  have  erected  new  machine  sliop 
niid  fonndry  hnildinKs.  The  foundry  Is  of  the 
monitor  roof  type  having  a  flftoen-ton  traveling 
erane  in  the  center  bay.  The  building  is  hen'ed 
by  hot  air  forced  draft  system.  Fenestra  steel 
window  sash  in  the  side  walls  and  monitor  ndnilt 
fl  I  great  volume  of  light.  The  machine  sliop  Is 
of  the  same  general  design,  having  large  window 
area.  The  center  bay  is  provided  With  a  thirty- 
ton  traveling  crane  and  the  building  Is  heated  and 
ventilated   by    the   forced   draft   system. 

Ansonia  Mfg.  Co.,  Ansonin,  Conn.,  has  purchased 
the  Hampden  Machine  Screw  Co.  of  Sprlngneld, 
Mass.,  and  the  business  and  equipment  will  be 
moved      to     Ansonia     immediately.       Archibald      R. 


I.emieux,  who  was  necrelary  and  manager  of  the 
Hampden  Machine  Hcrew  Co.,  lieconieH  general  nuin- 
ager  of  the  Ansonlu  Mfg.  Co.  The  conaolldatlon 
will  enable  the  AiiNonla  Mfg.  ('o.,  maker  of  brasH 
guilds  from  aheet  wire  and  rod,  wind  shleldH,  pumpa 
Mini  anio  acceasoricH,  to  Herve  lis  custoniera  better, 
generally. 

Kouffol  Ic  EsBor  Co.,  Hoboken,  N.  J.,  has  moved 
lis  (Ihlcago  branch  lo  tlic  seven  slory  KeufTcl  & 
Ksser  Illdg.,  fiUl  .'iL-O  S.  Dearborn  St.  The  company 
ri'ccnlly  purchased  thia  building  and  will  oceiiiiy 
Ilie    greater    part    of    It.       II    is    sllnaleil    near    the 

iiiop"  lialf  a  block  from  an  I'levnled  slallon,  mid- 
«a.v  lii'lwien  Van  liuren  and  Harrison  Sis.,  and 
near  the  Important  olllcc  bnlliliiigs  wiilch  house 
many  of  Keun'el  &  Esscr'a  cuslomers.  A  complete 
lilmpr'iil  ileparlment  has  been  Inslallcii.  with  much 
lictlcr  |-|ir'l  lies  than  that  In  llie  old  Inciillon  at 
(IS    W.    .Madison    St. 

H.  W,  Johns-Manvillo  Co,,  Madison  Ave.  and  •list 
St..  New  Vork  City.  Is  Inlroduclng  a  system  for 
cooling  and  distribuling  drinking  water  known  as 
Ihe  .I-.M  system,  wh'eli  furnislies  water  at  a  tem- 
perature of  .''lO  to  W  degrees  F.  Investigation  made 
by  Dr.  Darlington,  secretary  of  Ihe  welfare  com- 
mittee of  Ihe  American  Iron  &  Steel  lustltule, 
shows  tliat  water  is  most  enjoyable  at  this  temper- 
ature, having  a  stlinulnting  action  on  the  heart  and 
relieving  fatigue  and  e-xhanstion  by  equalizing  the 
temiierature  of  tin'  body.  The  water  Is  cooled  by 
nil  AS  refrigerating  ninciilue  and  is  then  piped  to 
bubbler  fountains  placed  at  convenient  locations 
tlirougliout  tile  plant.  A  booklet  describing  the  sys- 
tem in  detail  may  bo  olitalncd  on  request. 

Potter  &  Johnston  Machine  Co.,  I'awtucket.  R.  I., 
and  the  Windsor  Macliinc  Co..  Windsor.  Vt.,  have 
begun  llie  erection  of  works  iit  Tyseley,  Birming- 
ham, Kngland,  for  the  manufacture  of  Potter  & 
Johnston  automatic  chucking  machines,  automatic 
center     turning     machines,     automatic     milling     ma- 


clilneH,  automalic  eutting-orr  mnehincH,  unlversnl 
shaping  machini'N  and  nhavlng  machines,  Orl(]ley 
four  splmlie  aiilomatlc  bar  mnchineH  and  automatic 
mnltiiilc  spindle  drilling  mnehlneH.  All  the  fore- 
going imii'lilneH  are  lovereii  by  llrlllsh  and  foreign 
pulenls:  ami  Ihe  establlHliment  of  the  liritish  works 
will  enable  the  conipanlcH  to  better  Hcrve  their  evor- 
Inerciislng  number  of  Knropean  cuHtoiners.  In  ad- 
dition to  til anufactiire  of  the  machines  men- 
tioned a  specially  orgnnl/ed  toolmaking  depart- 
ment for  the  prompt  lining  of  orders  for  tools  re- 
(inlred  liv  Knroiii'iin  I'lislomers  will  be  cHtabllahed. 
The  service  of  this  deparlment  will  avoid  the  de- 
lays caused  In  transport  when  shipped  from 
American  shops.  The  new  works  will  be  ready  for 
occupancy   next   fall. 

Billings  &  Sponcer  Co.,  Hartford,  Conn.,  has 
lionghl  Ihe  plant  of  the  Colunilila  Motor  Car  Co.  of 
llarti'ord.  iiiclnding  K"/,  acres  of  ground.  The  [lur- 
chase  price  was  .$:!riO.(M)0.  The  Hillings  &  Spencer 
Co.  has  outgrown  Its  present  quarters,  and  the  pur- 
chase of  the  Columbia  factory  will  atTord  room 
for  much  needed  expansion.  The  tract  has  a  front- 
age of  'J^l  feet  on  Laurel  St.  and  lO'J-l  feet  on 
Park  St.  The  land  covered  by  buildings  is  2.2!) 
acres  and  tiie  lloor  area  of  the  building  is  227.0r)"2 
si.unre  feet.  The  plant  is  Ideal  for  Ihe  manu- 
facture of  drop-forgliigs,  maehinists'  tools,  wrenclies, 
etc.  The  lilliings  &  Spencer  Co.,  which  was 
or'.;!iiiized  in  1872,  has  grown  steadily,  and  it  turns 
out  from  10.000  to  12,000  tons  of  steel  forglngs 
annually.  It  was  founded  by  C.  K.  Billings  and  C. 
M.  Spencer,  wlio  were  the  pioneer  drop-forgers  in 
Hartford.  They  were  interested  in  the  ISoper 
Sporting  Anns  Co.  of  Amherst,  Mass.,  maker  of 
repeating  sliot  guns,  which  concern  was  taken  to 
Hartford  in  ISfiS.  Tlie  newly  acciuircd  plant  has 
excellent  rallrond  facilities,  a  spur  track  from  the 
N.  Y.,  N.  H.  \-  H.  It.  H.  rimnilig  into  tlie  pbint 
wliich  will  make  tlic  haiullliig  of  heavy  tonnage 
economical. 


Classified  Advertisements— Situations,  Help  Wanted,  For  Sale,  etc. 

Advertisements  in  tiiis  column,  20  cents  a  line,  seven  words  to  a  line.    The  money  should  be  sent  with  the  order.     Answers 
addressed  to  our  care  will  be  forwarded.    Original  letters  of  recommendation  should  not  be  enclosed  to  unknown  correspondents. 


HCI^P   •WA.tiTE.D 

WANTI'Jl). — A  thoroughly  practical,  hustling  ma- 
chine shop  foreman,  experienced  on  engine  and 
pump  work;  a  thorough  mechanic,  able  to  produce 
the  maximum  output  of  Al  quality  at  lowest  cost, 
and  familiar  with  best  and  latest  up-to-date  prac- 
tice. State  age,  experience,  references,  and 
compensation  expected.  Address  Box  65.'>,  care 
Machinert,   140  Lafayette  Street,   New   York. 

WANTED.— DRAFTSMAN  experienced  in  design- 
ing printing  presses  and  paper  working  machinery. 
Address  Box  652,  care  Machinery,  140  Lafayette 
St.,    New   York. 

WANTED.— A  man  24  to  30  years  of  age,  who 
desires  to  improve  his  position  and  condition.  Must 
be  possessed  of  all  the  qualiflcations  for  big  suc- 
cess: common  sense;  honesty;  imagination;  energy 
combined  with  unusual  mechanical  ability,  and 
diplomatic  et.ough  to  be  a  fine  executive.  Technical 
education  not  a  necessity;  experience  as  a  draughts- 
man, more  experience  as  a  machinist.  A  man  who 
knows  that  given  a  fair  amount  of  time  and  chance, 
he  can  run  anything  he  undertakes.  Write  stating 
age;  experience;  salary;  where  last  employed. 
Communications  will  be  considered  confidential. 
Address  Box  658,  care  Machinery,  140  Lafayette 
St.,    New  York. 

WANTED. — A  man  of  ability  to  take  charge  of  a 
shop  manufacturing  Taps.  Dies,  and  similar  cutting 
tools,  of  about  200  hands.  State  age,  whether 
married  or  single,  salary  expected,  with  reference 
as  to  experience.  A  good  opening  tor  the  right 
man.  Address  Box  654,  care  Machinery,  140 
Lafayette  St.,   New  York. 

SITUATIONS    WANTED 

SITUATION  WANTED.— Young  man,  thirty 
years  old.  milling  machine  foreman  and  expert  on 
duplicate  production  wishes  change.  Gas-engine 
(Shop  preferred.  Address  Box  650,  care  Machinery, 
140   Lafayette   St.,    New   York. 

GEAR  CUTT'ER.— Experienced  on  Bilgram  Bevel 
Gear  Cutters  6"  and  16";  also  Whiton  Spur  Machine. 
Desires  position;  distance  no  objection.  Address 
Box  656,  care  Machinery,  140  Lafarette  St.,  New 
York. 

SITUATION  WANTED  as  manager  or  assistant 
of  manufacturing  plant  by  married  man  30  years 
old;  thoroughly  familiar  with  foundry  and  shop 
methods,  as  well  as  acquainted  with  modern  pro- 
duction, store-room,  purchase  and  shop  order  sys- 
tems. At  present  employed.  Can  furnish  highest 
references.  Address  Box  651,  care  Machinery,  140 
Lafayette  St.,   New  York. 

FOR.   SALE. 

FOUNDRY  FOR  SALE. — Ixicated  in  best  rail- 
road town  in  Northwest  Ohio.  Will  sell  entire 
equipment  and  supplies,  or  any  part  of  same.  If 
interested,  send  for  schedule.  Address  Box  657, 
^are   Machinery,    140  Lafayette   St.,    New   York. 

FOR  SALE.— A  40  H.  P.  Otto  Stationary  Engine, 
about  five  years  old  but  used  very  little;  serial 
number  8962.  This  engine  is  in  perfect  condition, 
thoroughly    guaranteed,    and    to    a    quick    buyer   we 


will     make     an     exceptionallv    low    price.       Address 
BltUXS.    KIMBALL  &   COMPANY,   115  Liberty   St., 

New  York  City. 

FOR  SALE.— U.  S.  Patent  1102678  for  sale  or 
manufacture  on  royalty.  Latest  Invention  in 
Mortising  Machines.  D.  NIEMI,  Box  796,  Glass- 
port,  Pa. 

FOR  SALE  OR  LEASE.— GREY  IRON  FOUNDRY, 
fully  equipped;  a  good  proposition  to  a  practical 
man.  Address  VULCAN  IRON  WORKS,  Houston, 
Texas. 

FOR  SALE.— 18  X  42  Greenwald-Brown  Auto- 
matic Steam  Engine,  first  class  conditon.  24"  x  14' 
fly-wheel.  THE  HAUSER-STANDER  TANK  COM- 
PANY,   Cincinnati,   Ohio. 

GET  A  "LAST  WORD."— The  Test  Indicator 
Par  Excellence.  H.  A.  LOWE,  1374  E.  88th  St., 
Cleveland,    O. 

DISC  CALCULATING  CHARTS  for  draftsmen 
and  designers.  CARPENTER  DRAFTING  CO.,  49 
Oakland    Terrace,    Hartford,    Conn. 

FOR  SALE. — One  20  horsepower  two  cylinder 
No.  62  Nash  Gas  Engine  complete  with  batteries, 
etc.  In  perfect  running  condition.  $125  spot  cash 
FOB  cars.  PARKS  &  WOOLSON  MACHINE  CO., 
Springfield,    Vermont. 

FOR  SALE. — Ijong  established,  favorably  known, 
and  successful  gas  engine  business,  building  single 
cylinder  engines  from  2  to  125  H.  P..  and  four 
cylinder  engines  from  65  to  400  H.  P.  Will  include 
all  drawings,  tracings,  patterns,  jigs,  materials, 
repair  business,  orders  on  hand,  and  good  will.  It 
desired,  will  also  include  plant.  Exceptional  bar- 
gain for  quick  buyer.  Address  Box  649,  care 
Machinery,   140  Lafayette  St.,   New  York. 

WANTED.  —  Agents,  machinists,  toolmakers, 
draftsmen,  attention!  New  and  revised  edition 
Saunders'  "Handy  Book  of  Practical  Mechanics" 
now  ready.  Machinists  say,  "Can't  get  along 
without  it."  Best  in  the  land.  Shop  kinks, 
secrets  from  note  books,  rules,  formulas,  most  com- 
plete reference  tables,  tough  problems  figured  by 
simple  arithmetic,  valuable  information,  condensed 
in  pocket  size.  Price  postpaid,  $1.00  cloth;  $1.25 
leather  with  flap.  Agents  make  big  profits.  Send 
for  list  of  books.  E.  H.  SAUNDERS,  216  Pur- 
cliase  St.,    Boston,    Mass. 

CONTRACT  "WORK 

HARDENING.  Carbonizing.  Galvanizing.  C.  U. 
SCOTT,    Head   of    Wall    St.,    Davenport,    Iowa. 

AUTOMATIC  AND  SPECIAL  MACHINES  de- 
signed. Working  drawings.  Tracings.  Special 
Tools  and  Fixtures  designed.  C.  W.  PITMAN,  3519 
Frankford   Ave.,    Philadelphia,   Pa. 

WE  ARE  EXCEPTIONALLY  WELL  FITTED  to 
build  your  light  and  medium  weight  machines  on 
contract  in  reasonable  lots.  Can  store  finished  ma- 
terial, shipping  direct  to  consumer  your  single 
orders  or  in  lots  and  take  the  factory  end  entirely 
off  your  hands.  Best  of  shipping  facilities.  Prompt 
and  etficient  service.  High-class  workmanship. 
Prices  right.  HOYSRADT  &  CASE,  Kingston, 
N.  Y. 


WANTED.  Itli;  WOltK  ON  CONTRACT.  We 
are  well  equipped.  Our  men  are  experienced.  All 
work  is  thorouglily  inspected  and  tested.  We  want 
just  one  small  order  to  show  .vou  what  we  can 
do.  May  we  have  it?  ACME  TOOL  &  DIE  WORKS, 
1621  Prospect   St.,    Imiianniiolis,    Ind. 

PATENTS 

PATENTS  SECURED.— C.  L.  PARKER,  Ex-mem- 
ber Examining  Corps,  U.  S.  Patent  OtHce.  Instruc- 
tions upon  request.  900  G  St.,  N.  W.,  Washing- 
ton,  D.   C. 

PATENTS.— H.  W.  T.  JENNER,  patent  attorney 
and  mechanical  expert.  606  F  St.,  Washing!on, 
D.  C.  Established  1883.  I  make  a  free  examina- 
tion and  report  if  a  patent  can  be  had,  and  the 
exact    cost.      Send    for    full    information. 

DRAFTSMEN  AND  MACHINISTS.— American  and 
foreign  patents  secured  promptly;  reliable  re- 
searches made  on  iiatentability  or  validity;  twenty 
years'  practice;  registered;  responsilile  references. 
EDWIN  GUTHRIE,  Corcoran  Building,  Washing- 
ton, D,  C. 

CORRESPONDENCE  SERVICE 

UNDERSIGNED  COUNSEL  will  confidentially 
negotiate  preliminaries  for  important  executive, 
technical,  administrative  and  professional  positions, 
insuring  strictest  privacy.  Not  an  agency,  but  a 
highly  endorsed,  high-grade  metiiod  of  negotiat- 
ing preliminaries  only,  for  $3,000  to  $12,000  men. 
Send  address  only  for  explanation.  R.  W.  BIXBY, 
Lock    Box    134-F2,    Buffalo. 

EMPLOYMENT    AGENCIES 

ENGINEERS.  SUPERINTENDENTS,  designers, 
draftsmen,  production  engineers,  master  mechanics, 
auditors  and  other  high-grade  men  are  invited  to 
file  their  professional  records  with  us  for  vacancies 
now  open  and  in  prospect.  Only  high-grade  men 
whose  records  can  stand  investigation  need  apply. 
THE  ENGINEERING  AGENCY,  Inc.— 20th  Year- 
Chicago. 

MISCELLANEOUS 

WANTED  AGENCIES.  —  Mechanical  Engineer, 
Member  A.S.M.E.  wants  commission  agencies  for 
machine  tools  and  specialties  or  bridge,  structural 
and  pipe  contract  work.  Six  years'  experience  as 
manufacturer.  Thoroughly  familiar  with  above 
lines.  Address  320  Lissner  Building,  Los  Angeles, 
California. 

REPRESENTATIVE. — Gentleman  retiring  from 
manufacturing  business  wants  to  represent  reliable 
manufacturing  concern  in  Philadelphia  and  vicinity. 
JOS.  H.  HINES,  5115  Baltimore  Avenue,  Phila- 
delphia,  Pa. 

PATENTED  ARTICLE  WANTED.— We  want  a 
simple  patented  article  of  merit  to  manufacture 
and  sell  to  railroads,  power  stations  and  manu- 
facturing plants.  Address  Box  6.53,  care 
M.vcHiNERY,    140  Lafayette   St.,    New   York. 

LIVE  SHOP  AGENTS  WANTED  to  distribute 
our  tools.  WELLES  CALIPER  CO.,  Milwaukee, 
Wis. 

AGENTS  IN  EVERY  SHOP  WANTED  to  sell  my 
sliding  calipers.  Liberal  commission.  ERNST  G. 
SMITH,    Columbia,     V.i. 
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I     The  Superintendent  Found  a  Way 

to   Meet   Competition 


Competition  was 
sharp,  prices  were 
l)einf2^  cut  and  "the 
other  fellow"  was 
getting  away  with 
the  business. 

Then  the  superin- 
tendent saw  an  il- 
lustration in  a 
ti-ade  paper  that 
suggested  s  o  m  e- 
thing  to  him.  He 
found  that  he  could 
take  a  piece  that 
had  been  laborious- 
ly tapered  on  the 
steam  hammer,  and 
produce  it  in  less 
than   a   minute   on 


Ajax  Taper  Forging  Rolls 


(Trade  Mark  KeKJatered) 


He  investigated  this  proposition  at  once  and  not  only  cut  the  cost  on  this 
important  part  of  the  product,  but  produced  a  forging  free  from  hammer 
marks  and  defects  which  proved  a  valuable  selling  argument. 

The  cost  of  maintaining  and  repairing  hammers, 
and  the  frequent  delay  in  operations  has  also  been 
done  away  with  in  this  plant. 

Even  if  you  are  not  worried  by  competition  it  will 
pay  you  to  investigate  this  method  of  producing 
the  tapered  pieces  you  use  in  your  product. 

If  in  doubt  as  to  what  can  be  done,  consult  the  Ajax 
Engineers.  Their  advice  is  free  and  they  have  to 
make  good  on  their  estimates. 


Here  are  some  of  the  pieces 
successfully  produced  by  this 
method : 

Automobile   Truck  Axles. 

Trolley  Poles. 

Drag    Bars    (for   implements). 

Seat  Springs. 

Wedges. 

Brake  Shoe  Keys. 

Tong  Jaws. 

Track  Wrenches. 

Brake   Levers. 

Ship    Liners. 

Gun    Barrels. 

Pliers. 

Tubing. 

Carriage  and  Wagon  Axles. 

Body    Irons. 

Bailey  Body  Loops. 


The  Ajax  Manufacturing  Company 


Chicago  Office 
,621    Marquette  Bldg. 


Cleveland,  Ohio 


New  York  Office 
1369  Hudson  Terrnhnai : 
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THERE'S  AN 


ARMSTRONG  BORING  TOOL 

TO  MEET  YOUR  REQUIREMENTS 

Forged  Boring  Tools  are  expensive     inefficient.     They  are  wasteful    of    time  and   tool 
steel    and    very    expensive    to    maintain,    especially    if    high    speed    steel    is    used 
ARMSTRONG  BORING  TOOLS  use  high  speed  steel  efficiently  and  economically,  and 
are  made  in  a  range  of  sizes  suitable  for  all  classes  of  work,  light  or  heavy. 

Armstrong  Boring  Tools  require  no  forging  or  tem- 
pcM-ing  and  very  little  grinding.  They  are  always  ready 
for  use,  are  very  stiff  and  will  bore  close  up  to  a  shoulder 
or  bottom.  One  Armstrong  Boring  Tool  will  take  the 
place  of  a  dozen  forged  boring  tools.      Made  in  seven  sizes. 


Tliis  rut  shows 
Donlile  Ended  Cut 
ter  roughing  out 
cored  hole ;  also 
angle  cutter  boring 
and    facing    end. 


3 


Armstrong  Adjustable  Boring  Tool 


This  tool  combines  Convenience,  Adjustability  and 
Rigidity  to  a  remarkable  degree  and  is  well  adapted  to 
a  very  wide  range  of  work.  The  holder  is  easily  adjust- 
able to  different  heights  and  will  hold  bars  of  various 
diameters.  The  bars  are  made  from  high  carbon 
steel  seamless  tubing  of  heavy  gauge  and  are  ex- 
tremely stiff.  The  cutter  can  be  adjusted  and  solidly 
fixed  at  various  angles  for  Boring,  Facing  or  Turning. 
Made  in  four  sizes. 


Armstrong  3-Bar  Boring  Tool 


The  many  points  of  advantage  of  this  lathe  attach- 
ment will  be  appreciated  by  practical  machinists.  A 
slight  turn  of  one  nut  releases  or  fastens  both  bar  and 
holder.  Bars  can  be  changed  as  needed  almost  instantly, 
thus  allowing  the  operator  to  use  the  stiffest  bar  pos- 
sible for  each  job,  with  the  result  that  speeds  and  feeds 
can  be  increased  and  time  saved.     Made  in  four  sizes. 


Armstrong  Boring  Tool  Holder 


This  tool  will  be  found  very  handy  in  the  Tool  Room 
or  in  Boring  work  of  small  internal  diameter.  Thread- 
ing, Brass  Turning,  etc.  The  boring  bars  furnished  are 
made  from  the  best  tool  steel  properly  hardened,  tem- 
pered and  ground  ready  for  use.  The  holder  is  re- 
versible, and  can  be  used  for  turning  either  right  or 
left  hand.    Made  in  four  sizes. 


For  Small,  Light  Boring, 
Threading,  Etc. 


Catalog  A-12  sent  upon  request 

ARMSTRONG  BROS.  TOOL  CO. 

••THE  TOOL   HOLDER.   PEOPLE" 

313  N.  FRANCISCO  AVENUE  CHICAGO,  U.  S.  A. 
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When  You                 1 
Hunt  for 
Stiffness  in 
A  Radial                     ^ 
Investigate  the          4 
Column                      1 
Thoroughly              / 

\ 

1 

1 

k 

1  ie  SmQf  p  I  iprp                      9        1 
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Column  construe-         /iJBBHB^^ 
tion  is  one  of  the     |^^^|Bin 
features  of              HP'I'^^K  P^ 

jm 

mm^^^^ 

•r-wlm^^ 
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The   New    Mueller   Radial    Drill 

In  the  new  Mueller  Radial  the  column  is  one  piece.    The 
arm  swings  around  the  column,   which   is   stationary   at 
all  times,  and  no  matter  how  high  up  the  arm  may  be  it 
can  be  rigidly  clamped  to  the  column,  and  retain  its  rigidity. 

The   Mueller   column   is   cast  with  four  webs  extending 
from  top  to  bottom  —  practically  an  I-beam  construction 
which  is  exclusive  with  this   machine   and  which   does 
away  with  all  "spring"  in  the  radial  arm,  no  matter  how 
severe  the  service  required. 

This  exclusive  Mueller  column  is  only  one  of  many  reasons 
why  this  machine  is  the  best  buy  in  its  field.    The  catalogue 
shows  the  other  reasons  in  detail. 

Send  for  a  copy. 

THE  MLELLER  MACHINE    lOOL  CO. 

Radial   Drills  and  Lathes                                           CINCINNATI,  OHIO,   U.  S.  A. 
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A  NEW  ERA  IN 
CHUCKING  METHODS 


Heretofore  the  application  of 
magnetic  chucks  has  been  some- 
what limited  owing-  to  the  lack  of 
holding-  power  and  the  develop- 
ment of  various  details  to  adapt 
them  satisfactorily  for  the  vari- 
ous uses  to  which  they  may  be 
applied. 

The  Heald 
Magnetic  Chucks 

entirely  overcome  these  difficul- 
ties. 

They  have  a  holding-  power  of  112 
pounds  or  more  per  square  inch 
which  is  uniform  over  the  entire 
magnetic  surface. 

There  is  no  leakage  from  the 
chucks  to  the  machines  on  which 
they  are  used,  as  the  chuck  bodies 
are  not  magnetized. 

They  can  be  used  either  wet  or 
dry  and  furthermore  will  not 
heat  up  or  burn  out. 

They  can  be  used  for  holding 
small  pieces  or  large  without 
change  of  faceplate. 

These  chucks  are  made  in  both 
the  FLAT  and  ROTARY  types 
for  use  with  PLANERS,  MILL- 
ING MACHINES,  GRINDING 
MACHINES,  LATHES. 

Write  for  full  particulars. 


Photograph  shows  actual  test  made  with  HKALD  Magnetic 
Chuck.    Note  holding  power  and  uniform  pull. 


THE  HEALD  MACHINE  COMPANY 


24   So.   Jefferson   St.,   Chicago. 

602  Provident  Bank  Bldg,,  Cincinnati, 


20  New  Bond  St.,  Worcester,  Mass. 


1030   Engineers   Bldgr.,    Cleveland. 
S6  Cadillac  Square,  Detroit. 
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P'ir^*»¥r    1V/loY^    interested  in  the  slightest 
ILVery    IVian    degree  in  High  Speed  Steel 

Should  Write 


for  a  Copy  of  this 
Book— IT'S  FREE. 

Whether  you  are  an  expert  or 
a  novice,  you  will  find  many 
valuable  hints  in  this  book, 
such  as  suggestions  for  work- 
ing high-speed  steels,  heating 
for  forging,  heating  for  hard- 
ening, lathe  and  planer  tools, 
milling  cutters,  hardening  wa- 
ter hardening  steels,  alloy 
steels.  Vanadium,  P^'erro  Vana- 
dium types,  physical  proper- 
ties, etc.,  etc. 

All  so  simply  and  clearly  ex- 
plained that  it  is  a  pleasure  to 
read  it. 

Naturally  you  will 
note  some  state 
ments  relative  to 
our 


z>^ 


Red-Cut 
Superior 
High  Speed 
Tool  Steel 


Superior  in  Name  and  Performance 


VANADIUM-ALLOYS  STEEL  CO. 

PITTSBURGH,   PA.,   U.  S.  A. 

CHICAGO       ST.  LOUIS       DETROIT       CLEVELAND       BUFFALO       CINCINNATI       BOSTON       PHILADELPHIA 
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A  NEW  BOOK 


New  Ideas 
New  Tools 
New  Facilities 

and  Privileges 
New  Tables 

of  Information 


Send  for 


Your  Copy  Today 


The  /JWrmm  Tap 

was  the  first  Tap  to  provide  these 

3  Cardinal  Virtues — 


1 .     A   cutting   edge   that   gradually   curls 
and  finally  breaks  the  chips 


t'-'-^Vw^-VVvA 


2.  A  relief    built  into  each  tooth 

3.  A   flute    stronger    toward    the    shank  C 
than  at  the  point 


IF  A  BETTER  TAP  IS  EVER  MADE  W.  &  R.  WILL  MAKE  II 


Wiley  &  Russell  Mfg.  Co.  Division 

Greenfield  Tap  and  Die  Corporation 


GREENFIELD,  MASSACHUSETTS,  U.  S.  A. 


New  York  Store,  28  Warren  Street 


Philadelphia  Store,  38  N.  6th  Street 


Chicago  Store,  545  Washington  Boulevard 
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The  Original 
Lapointe 
Broaching 
Machine 
and  the 
Automobile 
Parts  Manu- 
facturer 


A  great  field  for  the  broaching  machine  is  in  the  manufacture  of 
automobile  parts—  and  the  great  machine  for  making  these  parts  is  the 
Original  Lapointe  Broaching  Machine.  This  is  the  machine  which 
made  the  economical  production  of  some  automobile  fittings  possible- 
square  holes,  for  example,  in  change  speed  gears,  steering  cranks,  etc. 

The  first  machine  in  the  above  illustration  is  in  operation  on  steer- 
ing cranks.  A  square  hole  15-16"  across  the  flats,  1  1-8"  across 
the  corners  by  1  3-16"  long  is  broached  through  this  drop-forged 
steel  crank.  The  machine  further  down  the  line  is  broaching  four 
splines  in  chrome  nickel  steel  sliding  gears.  These  splines  are 
0.383"  wide  by  3-16"  deep  and  2  3-8"  long. 

There  are  many  other  examples;  but  these  are  sufficient  to  show 
the  efficiency  of  the  Lapointe  Machine  on  either  square,  round  or 
splined  hole  work.  Automobile  parts  are  broached  on  this  machine 
at  the  rate  of  from  20  to  40  pieces  per  hour  according  to  conditions. 

Let  us  tell  you  more  about  the  possibilities  of  broaching. 

THE  LAPOINTE  MACHINE  TOOL  CO. 

HUDSON,   MASSACHUSETTS,    U.  S.  A. 

DOMESTIC  AGENTS :  Motch  &  Mcrryweather  Machinery  Co..  Cleveland,  Detroit.  Cincinnati.  Pittsburgh.  Prentiss  Tool  and  Supply  Co..  BufTalo. 
Syracuse,  Rochester.  W.  E.  Shipley  Machinery  Co.,  Philadelphia.  Penn.  Vonnegut  Machinery  Co.,  Indianapolis.  Ind.  Hill.  Clarke  &  Co.,  Chi- 
cago, III.  FOREIGN  AGENTS :  F.  G.  Kretschmer  &  Co.,  Germany.  Louis  Besse.  Paris.  France.  C.  VV.  Burton.  Griffiths  &  Co.,  London,  Eng- 
land. Wilh.  Sonesson  &  Co..  Ltd.,  Malmo.  Sweden.  A.  H.  Schutte.  St.  Petersburg.  Stokvis  &  Fils.  Brussels.  Phillip  Roedcr.  Mexico.  D.  Drury. 
Johannesburg,  So.  Africa.     Alfred  Herbert.  Yokohama.     Benson  Bros..  Sydney.  Australia. 
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Important  Development  ii 


LANDIS 


AN  IMPROVED  machine,  a  development,  a  step  in  advance  of  anything  which 
has  gone  before— this  is  the  LANDIS  New  Plain  Grinding  Machine— self- 
contained  motor  or  line  shaft  drive,  embodying  the  most  advanced  and 
efficient  principles  in  cylindrical  precision  grinding  machine  design. 

The  general  arrangement  and  construction  are  radical  departures;  but  the 
original  and  distinguishing  LANDIS  feature,  traversing  the  wheel  carriage  (a 
fixed  weight),  has  been  retained.  The  machine  is  massive  in  design,  symmetrical 
in  outline,  convenient  in  arrangement  of  operating  levers  and  has  thorough 
safety  protection. 

Particular  attention  is  directed  to  the  complete  belted  drive  for  the  work. 
Many  features  common  to  the  previous  types  of  LANDIS  grinding  machines  are 
retained;  i.  e.,  the  alignments  are  preserved  by  the  LANDIS  method  of  chilling 
such  surfaces  on  which  they  are  dependent;  no  overhanging  of  the  work  table  as 
it  is  solidly  clamped  to  the  bed  of  the  machine;  all  working  parts  or  surfaces 
thoroughly  protected  from  grit;  centralized  control,  with  the  greatest  of  ease 


LANDIS  TOOL  COMPANY, 


MAIN  OFFK 


Universal  Grinding  Machines 


Plain  Grinding  Machines 


Roll  Grinding  Machine! 


New  York  Office,  Fulton  Building,  50  Chi 


AGENTS:    Dewstoe  Machine  Tool  Co.,  Birmingham,   Ala.     Harron,   Rickard  &  McCone,  San  Francisco  and  Los  Angeles.     C.  W.  Burton,   Griflaths 
&  Co..   London  and  Glasgow.     Alfred  H.   Schutte,   Cologne,   Berlin,   Brussels,    St.    Petersburg,    Milan,    Paris,    Barcelona    and    Bilbao.      Donauwerli 
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irinding  Machine  Design 


for  the  operator;  wheel  trued  in  any  position  of  its  travel  without  removing  the 
work;  LANDIS  simple  positive  reversing  dogs;  and  the  LANDIS  wheel  feeding 
and  sizing  device  as  well  as  the  LANDIS  wheel  balancing  device. 

Conspicuous  in  the  construction  of  this  improved  machine  are:  bronze  bear- 
ings in  parts  subjected  to  wear;  hardened  and  ground  spindles  provided  with 
complete  continuous  lubrication;  wheel  spindle  bearings,  self-compensating  for 
heat  expansion  and  adjustable  for  wear;  centralized  oiling  system;  ball  bearings 
wherever  practical;  clutchless  device  for  starting  and  stopping  the  work  inde- 
pendent of  the  wheel  traverse;  single  lever  starts  or  stops  work  and  traverse 
simultaneously;  variable  tarry  device  for  regulating  the  duration  of  the  pause 
of  the  wheel  carriage  at  reversing  points;  work  rests  with  stops  for  limiting  the 
feed;  powerful  belted  drives— especially  noticeable  in  the  one  directly  connecting 
the  wheel  spindle  pulley  to  the  main  drive;  and  complete  separation  of  the 
variety  of  independent  work  and  traverse  speeds. 


IS. 


We'll  be  glad  indeed  to  show  you  what  this  machine  does  as  well  as  what  it 
Write  us,  now. 


jD  WORKS:  Wayncsboro,  Pa.,  U.  S.  A. 


>ank  Grinding  Machines  Internal  Grinding  Machines 

it,  Walter  H.  Foster,  Company,  Managers. 

Ernst  Krnuse  &  Co.,   WIen,  Prague  and  Budapest.     A.   R.   Williams  Maililiicry   Co..   Toronto. 
Georsc    Yokohama,   Japan.     M.   Buarque  &  Co.,   Rio  dc  Janeiro,   Brazil. 


Cam  Grinding  Machines 


Williams   &    Wilson,    Montronl.    Can.      .\ndrpws   & 
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One  of 
Twelve 

NORTON 
GRINDING 
MACHINES 

in  the 

Willys-Garford 
Plant 


The  cam  shaft  in  the  Willys-Knight  sliding  sleeve  motor  has  eight  throws  and 
three  bearings,  each  1  3-16"  diameter.  0.025"  is  allowed  for  grinding,  and  the 
limit  is  0.0005".  It  is  an  accurate  job  first,  and  because  it  is  ''Norton"  ground  it 
is  a  profitable  job,  production  being  one  completed  shaft  every  forty  minutes. 

There  are  reasons  for  Norton  Grinding  Machine  superiority.  The  principle  of 
carrying  the  work  past  a  fixed  grinding  point  is  right.  The  method  of  driving 
the  wheel  and  the  proportion  and  design  of  the  carriage  are  carefully  worked 
out_  to  support  this  principle.  Norton  Grinding  Machines  are  built  with  con- 
venience of  operation  constantly  in  mind.  They  are  accurate  and  convenient  and 
rapid  work  producers.  They  carry  large,  heavy  wheels  which  remove  stock  quickly. 

These  are  a  few  of  the  reasons  why  there  are  twelve  Norton  Grinding  Machines 
in  the  above  plant — and  why  Norton  machines  are  used  by  nearly  all  the  auto- 
mobile builders.       „.  .^  .  .    ,. 

Write  us  concerning  your  grinding  problems. 

NORTON   GRINDING   COMPANY 


WORCESTER 


Chicago  Store,  11  No.  Jefferson  Street 


MASS.,  U.  S.  A. 


AGENTS:  Vonnegut  Mchy.  Co..  Indianapolis.  Robinson.  Cary  &  Sands  Co..  St.  Paul  and  Duluth.  Manning.  Maxwell  &  Moore,  Inc..  St.  Louis.  The 
Motch  &  Merryweather  Mchy.  Co.,  Cleveland.  Pittsburgh.  Cincinnati  and  Detroit.  Eccles  &  Smith  Co.,  San  Francisco.  Portland.  Ore.,  and  Los  Angeles. 
Prentiss  Tool  &  Supply  Co..  New  York.  Boston.  Rochester.  Buffalo,  Syracuse  and  Scranton.  Canadian  Fairbanks-Morse  Co.,  Montreal.  Toronto,  Winnipeg 
and  Vancouver.  Alfred  Herbert,  Ltd.,  Coventry,  England,  Paris  and  Milan.  Schuchardt  &  Schutte,  Vienna.  Prague.  Budapest,  St.  Petersburg  and  Stock- 
holm.    The   F.    W.   Home   Co.,    Tokio,   Japan. 
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THE  center  line  of  the  headstock  and 
tailstock  is  back  of  the  center  line  of 
the  bed  in  Greaves-Klusman  Engine 
Lathes.  This  feature  eliminates  tool  over- 
hang and  permits  the  use  of  an  extra  large 
driving  cone,  which  furnishes  more  power 
than  is  possible  to  obtain  from  other  lathes 
of  equal  swing. 


Engine 
Lathes 

have  a  heavily 
reinforced  bed 
construction  di- 
rectly under  the 
"V  s"  which 
minimizes  tor- 
sional strains  in 
the  bed.  Every 
operating  con- 
venience is  em- 
bodied in  G-K 
design.  These 
lathes  are  easy 
to  run,  long 
wearing  and  ac- 
curate. 


No  Tool  Overhang 
Means  More  Power 

Further  particulars  on  request.    Write  today. 


Kng.  &  Mchy.  Co.,  Los  Angeles.     Hallidle  Mchy.  Co..  Seattle. 
Co..   Spokane.      H.    W.    Petrie.    Ltd..   Toronto  and   Montreal. 
FOREIGN:     Want   &   Co.,    liirnilnKliani.      1{.    S.    Stokvis  &  Zonet 
Holland   and    Delginni. 


Set  the  Work — Then  Adjust  Machine 


THIS  new  type  No.  2  Rockford  Drilling 
and  Boring  Machine  assures  accurate 
work.     It  is  designed  along  lines  that 
have  proven  most  satisfactory,  namely,  set- 
ting the  work  rigidly  and  making  ad.iust- 
ments  of  the  machine  rather  than  work. 

Rockford  Drilling  Machines  are  built  with 
Two  or  Four  Step  Cone  Drive,  Speed  Box 
Belt  Drive  or  Speed  Box  Geared  Motor 
Drive,  and  with  Variable  Speed  Motor  Drive. 


The 

Rockford 

Drilling 

Machine 

Company 

ROCKFORD,  ILLINOIS,  U.  S.  A 


FOREIGN    MACHINERY  MERCHANTS 


austria.>hi;ngary 


DONAUWKKK    KKNST   KUAUSli)   iV  CO., 
Vli.niiiv.  XX   ::   HiiKoiIlinlrriMMO  106. 
AMKKICAN   MArlllNllKY   AND  TODI.S. 
Onblon     Douiviiw.Mk.    Vli'iiim      I.l.ibi.rn  C<)ili>. 


F.  G.  KBETSCHMER  cSj  CO., 

Vlt'iimv.   IX   •?,   MI('hiiIbouorn(jaBflO  lA. 
BmlupoBl.   VI   llyiir  iitc/a  :'.\. 
IMPOnTBRS  OV  AMUmCAN   MAOIIINIO  TOOLS. 
Miiln  oOloe;  Fninkrvirt  a/  Mivlii,  Oormiiny. 


SCHUCHARDT  &  SCHUTTE, 

Vlmiim,  I,  I'raiiz  JoMiiph  Qual  7-0. 

Builiii)i>»t.  t.nt.z  Itoru  46. 

PniKno,  KoliKTiilii,  II.    Hnvllookplatz  28. 


BCIvGITJM 


E.  ISBECQUE  &  CO., 

33  Ruo  dos  Polgnea,  Antwerp. 
AMERICAN  MACHINEKY  AND  TOOLS. 


ALFRED  H.  SCHUTTE, 

34,  Rue  Melsens,  Brussels. 
MACHINERY  AND  TOOLS. 


W.  STEINHAUS  &  CO.,  Bruss 

MACHINE  TOOLS. 
Showrooms,  1 1  ,O0O  Square  Feet. 
Cables:  Stelnhaua.  Bril.-faels.     Code:  Lleber. 


R.  S.  STOKVIS  &  FILS,  Soc  An. 

No.   I  Boulevard  du  Jardln  Boutaulque.  Brussels. 

MECHANICAL  ENGINEERS. 

Rotterdam,  Amsterdam.  Gronln^eii.   Paris,  Bucarest, 

Soerabala.  Batavla,  Semarantf. 

Established   1847.     Cable:  "Metallicus." 

MACHINERY  AND  TOOLS. 


A.  ENGELMANN  &  CO.,  Liege. 

IMPORTERS  AMERICAN  MACHINERY,  TOOLS 

AND  ENGINES. 


PENWICK  FRERES  &  CO., 

1,  Avenue  Blonden,  Liege. 
AMERICAN  MACHINERY  AND  TOOLS. 


CHINA 


SCHUCHARDT  &  SCHUTTE, 

24  Kiangse  Road,  Shanghai. 
MACHINERY  AND  TOOLS. 

DENMARK 


SCHUCHARDT  &  SCHUTTE, 

Norregade  7,  Copenhagen 

MACHINERY  AND  TOOLS. 


■WILH.  SONESSON  &  CO.,  Ltd., 

Copenhag-en  City  and  Preeport. 


ENGLAND 


RICHARD  LLOYD  &  CO., 

Steelhouse  Lane,  Birmingham. 
IMPORTERS  OF  AMERICAN  MACHINERY,  TOOLS 
AND  ENGINEERING  SPECIALTIES. 
Established  1856.     Cable   Address,  "Cogs,"  Birming- 
ham.    Lieber's  and  ABC  Codes. 


ALFRED  HERBERT,  Ltd.,  Coventry. 

IMPORTERS  OF  AMERICAN  LABOR  SAVING 
TOOLS  OF    AT.T.  DESCRIPTIONS. 
Sho^vrooms:      London,     Manchester,    Glasgo^v     end 
Coventry.     Cable:    "Lathe,    Coventry."    Codes:  Lieb- 
er's, A  B  CSth  edition,  and  private. 


BUCK  &  HICKMAN,  Ltd., 

2  and  4  "Whitechapel  Road,  London. 
TOOLMAKERS,  ENGINEERS  AND  IMPORTERS 
of  High  Class  American    Machinery,  Tools  and  Sup- 
plies,     Telegrams  and    Cables,   "Roebuck,  London." 
Lieber's  and  ABC  Codes  used. 


C.  W.  BURTON,  GRIFFITHS  &  CO., 

Ludgate  Square.  Ludgate  Hill,  London,  E.  C. 

IMPORTERS  OP  AMERICAN  MACHINE  TOOLS. 

Also  at  Manchester  and  Glasgow. 

ABC  and  Lieber's  Codes  used.    Telegrams, 

"Hibou,"  London. 


CHAS.  CHURCHILL  &  CO.,  Ltd., 

9  to  15,  Leonard  St.,  London,  E.  C. 
THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 
IN  GREAT  BRITAIN. 
Established  1865.     Large  Warehouses  in  Birmingham, 
Manchester,   Newcasfle-on-Tyne.    Glasgow.     See   ad- 
vertisement in  this  journal  for  agencies. 


GEO.  W.  GOODCHILD  &  MACNAB. 
66-57-58  Eagle  St.,  Southampton  Row,  London,  W.  C. 
IMPORTERS  AND  EXPORTERS  OF  AMERICAN  MA- 
CHINERY, TOOLS  and  ENGINEERING  SPECIALTIES. 
Cables:  "Wbizzing."  Codes;  Lieber's,  ABC  5th  edition, 
■Western  Union  and  Private. 


GEORGE  HATCH,  Ltd., 

20-21,  Queenhithe.  Upper  Thames  St.,  London,  E.  C. 
IMPORTERS    OP  MACHINE  AND    HAND  TOOLS.  EN- 
GINEERING SUPPLIES.    SPECIALTY  :  NEW  TOOLS. 
Cable,  George  Hatch,  London.    Codes,  ABC  and 
Lieber's. 


SCHUCHARDT  &  SCHUTTE, 

34,  Victoria  St.,  'Westminster,  London, 
MACHINERY  AND  TOOLS. 


HENRY  KELLEY  &  CO., 

26,  Pall  Mall,  Manchester. 
AMERICA:!  MACHINERY  AND  TOOLS. 
Telegrams:  "Advantage,  Manchester."  Lieber's  Code, 


POLLOCK  &  MACNAB,  Ltd., 

Bredbury,  Manchester. 
IMPORTERS  OP  AMERICAN  MACHINE  TOOLS. 
Cables:  Macnab,  vroodley.  Codes:  AB  C,  AI,  Lieber's. 


FRANCE 


ALLIED   MACHINKHY   COMPANY 
of  Amorlcii, 

a.  ltii.>  Paul  Dubiiln,  ParlB. 
HIGH  GRADE  AMERICAN   MACIIINB  TOOI.B. 
BrnnohoM:  HruMri..l»,   Turin,  Oonoa.  /.urlch,  Budapest. 
Cable  AddroMH:  "AJnia.ua," 


LEON  CIIAPUIS  &  CIB.. 

IMPOHTEHS  OF  MAOHINIil  TOOLS 
18  Hun  <lu  Plat,  Lvon. 
36  Bouliivanl    Mauunta,  Paris. 


LOUIS  BESSE,  30  Ruo  de  Lappe,  Paris. 

IMPORTKH  OK  AMERICAN  MAOHINEUY  AND 

TOOLS   -LARUBBT  STOCK  IN  PARIS. 

Aifent  for  the  Whltcomb-BlalHdoU  Machine  Tool  Co., 

Wni.  H.  Gang  Co.,  J.  K.  Snyder  &  Son, 

Lapolnlo  Machine  Tool  Co.,  etc. 

Cable  addroHM  :   BoHMolap,  Paris.  Lieber's  Code. 


EDGAR  nT;OXHAM,  M.  I.  F.  E., 

Offlci'.M  uii.l  SImu  -routn.M.  IK.  Rue  du  Delta,  Paris 
IMl^ORTER  OF  AND  DEALER  IN  AMERICAN 
MACHINERY, 'I'OOLS  AND  SUPPLIES. 
Telegrams:    Bloxham-Parls     Code  :    Woatorn  Union 


PH.  BONVILLAIN  &  E.  RONCERAY, 

Main  Otnce  :  9-11.  Rue  ties  Envierges.  Paris 
ENGINEERS.  IMPORTERS  OF  AMERICAN  TOOLS. 
3ranches:  Dusseldorf- Rath-Germany,  Turin.  48  Via 
Sacchi.  Italy  ;  Leeds.  Albion  Works.  England  ;  Barce 

1-,/na.    Concejo    de    Clento.    Spa  "    '  '        "     

is.     Lieber's  and  ABC  Code 


Cable  :  Bonvillain, 


DE  FRIES  &  CIE.,  Paris- 

Charles  Kratz  Successor,  10,  Bue  de  Rooroy 

AMERICAN  MACHINERY  AND  TOOLS 

Cable:  Aleseuse,  Paris.      Code:  Lieber's. 


FENWICK  FRERES  &  CO., 

8,  Rue  de  Rocroy,  Paris. 
AMERICAN  MACHINERY  AND  TOOLS. 
Branches  or  Representatives:   Liege,  Turin,  Zurich, 
Barcelona  and  Lisbon. 


GLAENZER  &  PERREAUD, 

18-20,  Faubourg  du  Temple,  Paris. 
IMPORTERS  OP  AMERICAN  MACHINERY 
and  Mechanical  Supplies.  Agent  for  the  Niles-Bement- 
Pond  Co,  etc,  Lieber's  Code,  Al  Code,  ABC  Code. 
Cable  Address:  Blakeniles,  Paris.  New  York  Office: 
43-47  West  33rd  Street. 


ALFRED  HERBERT  (France),  Ltd., 

47,  Boulevard  de  Magenta,  Paris. 
IMPORTBRS   OP  AMERICAN  LABOR  SAVING 
TOOLS  OF  ALL  DESCRIPTIONS. 
Cable:     "Hexagon,    Paris."    Codes:     Lieber's     and 
private. 


ALFRED  H.  SCHUTTE, 

22-24,  Rue  des  Petits-Hotels,  Paris. 
MACHINERY  AND  TOOLS. 


R.  S.  STOKVIS  &  FILS,  Soc.  An. 

Rue  Lafayette,  ISO,  Paris. 

MECHANICAL  ENGINEERS,  MACHINERY  &  TOOLS. 

Rotterdam,  Amsterdam,  Groningen,  Brussels, 

Bucarest,  Soerabala,  Batavia,  Semarang. 

Established  1847.  Cable:  Stokvis. 


AUX  FORGES  DE  VULCAIN, 

3  Rue  Saint  Denis,  Pans 
IMPORTERS  OP  MACHINB  TOOLS. 
■VERY  IlARGE   stock. 


Etablissements    W.  STEINHAUS  &  CIE. 

18  Avenue  Parmentier,  Paris. 
MACHINE  TOOLS. 
ShOTPrrooms:  14, GOO  Square  Feet, 
Cables:  Steinhauco,  Paris,     Code:  Lieber. 


GERMANY 


HEINRICH  DREYER, 

Kaiser  ■Wilhelmstr.  48,  Berlin. 
IMPORTER  AMERICAN  MACHINERY. 
Telegrams:  "Firstclass." 


ALFRED  HERBERT,  G.  m.  b.  H., 

Potsdamer  Strasse,  60,  Berlin. 
Nibelungen  AUee,  53,  Frankfurt  a/  Main. 
IMPORTERS  OP  AMERICAN   LABOR  SALVING 
TOOLS  OP  ALL  DESCRIPTIONS. 
Cable  :  "Capstan  Berlin"  and  "Hexagon,  Frankfurt- 
main."     Codes:  A.  B.  C,  5th  Edition  and  private. 


SCHUCHARDT  &  SCHUTTE, 

IMPORTERS  OP  MACHINE  TOOLS. 

Berlin,  Vienna.  Budapest,  Shanghai,  Tokio,  Londo 

Stockholm.  Copenhagen,  St,  Petersburg. 

New  York  Office:  OO  W^est  Street. 


THIELICKE  &  CO., 

Berlin,  Cbarlottenburg,  Kaiser  FrIedrichstrasse  66-67. 
MACHINE  TOOLS  AND  SPECIAL  MACHINERY. 


ALFRED  H.  SCHUTTE,  Cologne. 

MACHINERY  AND  TOOLS. 

Brussels,  Belgium  ;  Paris.  Prance  :  Berlin,  Germany  ; 

MUan,  Italy :  St.  Petersburg.  Russia ;  Barcelona, 

Bilbao,  Spain. 

New  York  Office  :  90  West  Street. 


FRANZ   KUSTNER,  Dresden,  N. 

AMERICAN  MACHINERY  TOOLS  AND  SUPPLIES. 
Cable:  Ambition-Dresden   Lieber    and  ABC  Codes. 


M.  KOYEMANN,  Dusseldorf. 

IMPORTER  OP  AMERICAN  MACHINE  TOOLS. 


F.  G.  KRETSCHMER  &  CO.,  Frankfurt  a  Main. 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 

Branch  offices  in  Austria  and  Hungary 

Cable:  "Micrometer  Fraukfurtmain."  Codes:  Lieber's 

and  ABC,  4tb  Edition. 


HOLLAND 


PECK  &   COMPANY,  Anml,..<lui, 

IMPORTI'.RS  Ol'  AMl'lRICAN  MACHINKHY. 
TooIm.  liiiiory  BMi,|illi.r(.     I.lcb,.r'H  and  A  11  (;  Cortnii 


FRED.   STIELTJES  &   CO.,  Amsterdai 

ENGINEERS  AND  IMI'OHTKRS  OF  AMERICAN 

MAi;HlNERY. 


H.  G.  AIKEMA  &  CO.,  Rotterdam. 

ENOINEKHINO  AliKNTS  AND  MERCHANTS. 
ImporlurM  ol  Amnrlran  Machlni.ry  and  ToolM. 


SPLIETHOFF,  BEEUWKES  &  CO., 

BottiTda 
ENGINEERING  AGENTS  AND  MERCHANTS 


R.  S.  STOKVIS  &  ZONEN,  Ltd. 

MECHANICAL   BNUINBKH8,  TECHNICAL 

DEPARTMENT  II. 

Rotterdam.  (Amsterdam.  Groningen,  Brussels,  Paris, 

Bucarest.  Soerabala,  Batavia,  Bemaranw). 

Established  1847.  Cable:    "Metallicus." 

MACHINERY  AND   TOOLS. 


VAN  RIETSCHOTEN  &  HOUWENS, 

West  Zeedyk.  654.  Rotterdam. 
LARGEST  DEALERS  IN  AMERICAN  MACHINERY 
In  Holland.    New  showroom,  ll.OOO  sq,  feet.    Cable  : 
"Macinnery."  Codes  used:  ABC.  6th  edition;  Lieber's. 


WYNMALEN  &  HAUSMANN,        Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 

Glashaven.    4-14.      E,-!tabllshed    1875.     Special   Tools, 

Metal  and  'Wood  "Working  Machinery. 


ITALY 


GRIMALDI  &  C,  Casella  320.  GenovB. 

AMERICAN  MACHINERY  AGENTS. 
Branch  House  in  Milan,  Italy. 


ALFRED  HERBERT,  Ltd.,  Milan. 

19  Via  Pontacclo 
IMPORTERS  OP  AMERICAN  LABOR  SA'^NQ 
TOOLS   OF  ALL  DESCRIPTIONS. 
Cable:    "Herbert,  Milan.  "     Codes:    Lieber's  and  pri- 
vate.   


ALFRED  H.  SCHUTTE, 

Viale  Venezla,  22,  Mlla 
MACHINERY  AND  TOOLS. 


ING.  ERCOLE  VAGHI, 

MACHINE  TOOLS.  Corso  Porta  Nuova  34,  Mlla 


■W.  VOGEL,  Piazza  Castello  3,  Milan 

AGENT  FOR  AMERICAN  MACHINERY. 


INGR.  A.  BALDINI   &  CI.  Pontedera. 

IMPORTERS  OF  AMERICAN  MACHINES  AND  TOOLS. 
Telegrams:  Macchine,  Pontedera.  Codes:  Lieber's 
and  ABC  5th  edition. 


FENWICK  FRERES  &  CO., 

6  Via  Lagrange,  Turin 
AMERICAN  MACHINERY  AND  TOOLS. 


JAPAN 


SCHUCHARDT  &  SCHUTTE, 
No  21,  Minami  Demmacho  Sanchome,  Kyobashi- 
Ku.    Tokyo. 
MACHINERY  AND  TOOLS. 


ALFRED  HERBERT,  Ltd., 

14.  Yamashita-Cho,  Yokohama. 
IMPORTERS  OP  AMERICAN  LABOR  SAVING 
TOOLS  OF  ALL  DESCRIPTIONS. 
Cable:   "Lathe.  Yokohama."    Codes:  Lieber's,  A  B  C 
5th  edition,  and  private. 


RUSSIA 


SCHUCHARDT  &  SCHUTTE, 

Newsky  Prospect  11,  St.  Petersburg. 
MACHINERY  AND  TOOLS. 


ALFRED  H.  SCHUTTE  St.  Petersburg. 

MACHINERY  AND  TOOLS 


SPAIN 


LA  M AQUINARIA  ANGLO-AMERICANA, 

R.  d'Aulignac.  Cortes  659— Barcelona, 

MACHINERY,  TOOLS  AND  SUPPLIES. 


ALFRED  H.  SCHUTTE, 

Calle  Lauria  18,  Barcelona. 
Gran  Via  29,  Bilbao. 
MACHINERY  AND  TOOLS. 


SVITEDEN 


■WILH.  SONESSON  &  CO.,  Ltd., 

Malmo,  Gothenburg  and  Stockholn 


SAM  LAGERLOF'S  MACHINE-BUREAU, 

Stockholm. 
SPECIALTY:  MACHINE  TOOLS. 
Cable  :  "Machmlagerlof."    ABC  and  Lieber's  Code. 


AKTIEBOLAGET   V.  LOWENER, 

Vasagatan  14,  Stockholm. 
MACHINERY  AND  TOOLS. 
Cable:    Stallowener.  Codes:    Lieber's  and  ABC. 


SCHUCHARDT  &  SCHUTTE, 

Vasagatan  N.  R.  24,  Stockholn 
MACHINERY  AND  TOOLS. 


SWITZERLAND 


J.  LAMBERCIER  &  CIE,  Geneva. 

IMPORTBRS  OP  AMERICAN  MACHINERY. 

Technical  Appliances. 


THE  AMERICAN  MACHINERY  IMPORT 
OFFICE,  24,  ^Veinbergstrasse,  Zurich. 
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Look  at  this  Combination! 


A  Hendey  heavy  pattern  24"  tool-room  lathe,  8'  bed,  double 
back  gears,  and  equipped  with  type  "C"  relieving-  attach- 
ment. The  lathe  is  built  with  all  the  care  and  finished  with 
all  the  accuracy  which  are  applied  to  and  expected  in  every 
Hendey  lathe. 

The  relieving-  attachment  is  capable  of  handling  any  work 
which  will  swing  over  cross  slide.  It  will  relieve  either 
straight  or  spirally  fluted  work,  formed  cutters,  hollow 
mills,  right-  and  left-hand  taps,  etc. 

Toolmakers  are  realizing  more  and  more  the  value  of 
relieved  teeth  in  special  hobs,  formed  cutters  and  taps  such 
as  they  have  been  in  the  habit  of  making  themselves,  but 
have  not  been  able  to  accomplish  these  results  before  on 
the  larger  sizes  of  work.  This  24"  lathe  meets  this  need  in 
a  very  satisfactory  manner. 


THE   HENDEY    MACHINE   CO 

TORRINGTON,  CONNECTICUT,  U.  S.  A. 


no 


MACHINERY 


August,  1914 


Everything 

But  the  Cam 

At  One 

Setting 


The  Jackson  Duplex  Die  Sinking  Machine  finishes  everything  but  the  cam  on 
this  drop  forge  camshaft  die  at  a  single  setting  of  the  work.  You  know  what 
this  means — the  elimination  of  nearly  all  the  bench  work  in  die  sinking  and 
the  saving  of  about  50  per  cent  in  the  cost  of  the  average  die.  The  Jackson 
Machine  will  pay  for  itself  in  most  shops  in  a  very  short  time.  One  user  said : 
"It  is  a  gold  mine" — and  he  is  right. 

You  can't  afford  to  be  without  this  machine.  It  is  a  big  profit  earner.  The 
"cherrying"  attachment  enables  holes  to  be  "cherried"  below  center,  and  when 
the  work  leaves  the  machine  it  is  finished  completely;  no  hand  work  is 
necessary. 

We'll  gladly  show  you  how  to  save  50  per  cent  on  this  work-  We'll  send  a 
representative  or  the  bulletins  on  request.     Write  us  now  before  you  forget. 

JACKSON  MACHINE  TOOL  COMPANY 

JACKSON,   MICHIGAN,   U.  S.  A. 
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COLONIAL  STEEL 


Five  Tons  of  Colonial  Steel  Went 
Into  One  Plant  Last  Year 


A  fact  we  state  to  prove  that 
"There  must  be  something  in 
it."  There  is  —  profit  for  any 
concern  that  uses  it. 

A  company  making-  dies  to  the 
amount  of  five  tons  a  year  knows 
what  is  best.  It  has  had  oppor- 
tunities to  try  everything.  And 
when  Colonial  Steel  is  purchased 
almost  exclusively,  it  proves  the 
claims  we  make  for  Colonial 
superiority  for  many  purposes. 

Furthermore,  in  this  plant 
Colonial  Steel  has  been  used  for 
die  making  ever  since  it  was 
first  marketed  some  years  ago. 
Colonial  Steel  is  better  today,  of 


course,  than  it  was  then;  but  it 
is  similar  in  one  respect — the 
best  steel  to  be  had  for  the  pur- 
poses we  recommend.  And  die 
making  is  only  one  of  these 
purposes. 

The  two  dies  shown  are  fair  ex- 
amples of  the  work  in  this  shop. 
One  is  a  blanking  die  and  the 
other  a  drawing  die  for  the  same 
job.  Both  are  used  on  18  gage 
soft  steel.  These  dies  were  made 
seven  or  eight  years  ago  and 
have  been  blanking  and  draw- 
ing ever  since.  They  are  made 
of  Colonial  Special  Tool  Steel,  a 
steel  that  machines  nicely  and 
hardens  at  a  low  heat. 


Your  order  need  not  be  five  tons.     Colonial  superiority  can  be  dem- 
onstrated on  just  a  small  quantity — a  trial  order.     Will  you  try  it? 

COLONIAL  STEEL  COMPANY 

PITTSBURGH  BOSTON  NEW  YORK  CHICAGO 

DETROIT  ST.  LOUIS  PHILADELPHIA 
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The  Only  Way 
to  Judge  a  File 
is  to  Use  it 


The  object  of  our  advertising 
is  to  induce  file  users  to  give 
"American  Swiss"  Files  a  trial 
and  thus  demonstrate  v^^hy  they 
are  the  choice  of  file  users  of 
experience. 


We'll    be   glad    to    send    you 
samples   of  our   Files.     Give 
them  to  the  men  in  the  shop 
and  get  their  opinions. 


Write  on  business  letter  head, 
mention  sizes,  shapes  and  cuts 
required.     We'll   do   the    rest. 


American  Swiss 
File  iS:  Tool  Co. 


24  John  Street 


New  York 


Monarch  Quick 
Change  Gear  Lathes 

are  rigidly  constructed  and  are  extremely 
accurate.  They  have  all  the  modern 
features  found  in  the  higher  priced  lathes, 
yet  MONARCH  LATHES  are  sold 
at  a  very  low  price. 

The  design  and  construction  of  the 
Quick  Change  Gear  Box  used  on  all 
MONARCH  lathes  is  typical  of  the 
construction  of  the  entire  lathe.  Note 
the  specifications  below. 


Gears  are  7-8  inch  face,  cut  1  2  pitch  with  20  degree 
angle  tooth  and  engage  without  burring  with  lathe 
at  highest  speed.     Gears  are  all  of  the  best  of  steel. 

Shafts  are  I  1-4  inch  diameter  of  CHROME- 
VANADIUM  STEEL.  Shafts  and  all  operating 
gears  are  phosphor  brofize  bushed  with  oil 
grooves  and  are  provided  with  ample  oiling  facilities. 
The  gear  box  is  attached  to  the  lathe  with  four  screws. 

Cuts  all  standard  threads  from  3  to  46  per  inch. 

Lower  in  price  than  any  similar  Quick  Change  Gear  Box. 

THE  MONARCH  MACHINE  CO.         SIDNEY,  OHIO 


Back  View  of  Quick  Change  Gear  Box  Used  on  all  Sizes  MONARCH  Lathes. 
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A  Good  Reamer  is  Keen  Cutting,  Hard,  Tough 

INTRA  STEEL  possesses  every  quality  to  make  a  good  reamer.    When 
soft  it  may  be  worked  easily  and  readily.     When  hardened  it  will 
take  the  keenest  kind  of  an  edge — and  hold  it.     it  is  tough  and  ex- 
tremely hard  to  break,  and  it  will  withstand  the  most  severe  strains. 

Isn't  this  the  reamer  you  want?  One  which  works  up  well  and  stands 
up  well  after  it  is  hardened?     The  answer  is  obvious,  use  Intra  Steel. 

The  manufacturer  of  reamers  (a  big,  successful  concern  it  is,  too)  in 
whose  shop  the  above  photograph  was  taken,  says,  "We  can  always  de- 
pend upon  Intra  Steel  from  the  stock  to  the  satisfied  customer." 

Pass  up  troubles  when  you  can,  for  there  are  many  you  can't.  This 
means  Intra  Steel  for  reamers — and  for  many  other  purposes,  too. 

We'll  send  the  Booklet  and  show  you  for  just  what  uses  Intra  Steel  is 
best,  and  why,  if  you'll  write. 

HERMANN  BOKER  &  COMPANY 


101  DUANE  STREET 

CHICAGO  MONTREAL 


Pacific  Tool  &Suppl>  Co..  San  Francisco     TV  T7  \}17   "VO  W  K"    ^^fTV 

Agents  for  Pacific  Coast  i^  IL  T T       1.  V-TVIV    V^l  1.    1 


PHILADELPHIA 


CLEVELAND 
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"THEM'S  OUR  SENTIMENTS,  TOO" 


The  John  Wanamaker  Store  in  New  York  printed  the  follow- 
ing as  part  of  its  advertisement  on  Monday,  July  1  3  th. 

WHEN  THE  NORTH  RIVER  BY  REASON  OF  THE  FOGS 
becomes  a  River  of  Doubt,  and  the  foghorns  and  whistles  of 
the  boats  are  screeching  and  the  bells  tolling  along  the  shores 
to  locate  the  landings,  there  is  naturally  some  concern  to  the 
people  on  the  ferry-boats,  but 

THE  FOG  CLEARS  UP 

and  there  is  clear,  safe  sailing  in  the  next  hour  or  two  or 
the  next  day. 

Whatever  the  real  or  imaginary  causes  may  be  of  slack- 
ness in  business  at  times,  it  is  never  improved  by  the  Fog- 
maker's  family  and  the  Messrs.  Croakers  &  Chokers. 

These  are  our  sentiments.  They  express  the  feeling  behmd 
this  year's  Foundry  and  Machine  Exhibition;  the  frame  of  mind 
of  every  exhibitor  and  every  visitor. 

The  presidents,  managers,  superintendents,  purchasing  agents  and 
others  who  attend  the  Foundry  and  Machine  Exhibition  year  after 
year  are  serious  minded  men  who  study  outside  conditions  as  closely  as 
their  own  businesses.  They  know  the  trend  of  affairs.  They  are  com- 
ing to  Chicago  in  September  to  select  and  buy  and  demonstrate  and  sell. 

Seven  Thousand  Actual  Buyers  from  thirty-four  States 
of  the  Union,  four  Canadian  provinces  and  five  foreign  countries 
attended  last  year's  Exhibition  and  the  coming  event  will  do  better 
still,  for  each  year  has  seen  a  large  increase,  both  in  attendance 
and  number  of  exhibits. 

This  Great  Central  Market  of  Foundry  and  Machine  Tools 
and  Supplies  has  no  parallel  in  the  world's  industrial  history  for 
direct  money-saving  power  to  both  exhibitor  and  visitor.  You 
can't  afford  to  stay  away,  if  you  have  a  machine  worth  show- 
ing you  can't  afford  not  to  show  it. 

For  full  particulars,  either  as  to  exhibit  space  or  hotel  accommodations 
for  visitors,  address,  C.  E.  HOYT,  Secretary. 


FOUNDRY  &  MACHINE  EXHIBITION  CO. 

Room  408  Hotel  Sherman  CHICAGO,  ILLINOIS 
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We  Saved  the  Manufacturer 
Half  the  Cost  of  this  Shalt 


Making  this  little  shaft  for  an  automobile 
starter  proved  very  expensive  for  a  certain 
manufacturer,  until  Sloan  &  Chace  were 
asked  to  take  a  hand.  It  was  formerly  milled 
from  the  solid — a  difficult  and  unsatisfactory 
method.  Our  engineering  staff  saved  prac- 
tically half  the  cost  by  tooling  up  for  two 
simple  operations. 


One  was  a  screw  machine  operation  which  produced  the  plain  shaft  as 
shown;  the  other  piece  came  from  the  punching  press  and  was 
ingeniously  designed  so  that  when  wrapped  around  the  plain  shaft  it 
formed  the  completed  starter  shaft. 

If  your  manufacturing  is  costing  too  much,  let  us  show  you  a  simpler 

method;  or  if  you  want  to  put 

more  time  on  the  selling  end 

we    have    the    men,    machines 

and  experience  for  taking  over 

the  manufacture  of  your  entire 

product. 

Try  us  on  tool  work.  Any- 
way, let's  get  acquainted.  Will 
you  write? 

SLOAN  &  CHACE   MFG.  CO.,  Limited 


6th  Avenue  Corner  13th  Street 


NEWARK,  N.  J.,  U.  S.  A. 
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TRADE 


If  you  require  "Screw 
Machine  Parts"  made 
in  either  small  or  large 
quantities  that  de- 
mand a  little  more 
accuracy  than  the 
average  so-called 
"Screw  Machine  Pro- 
duct," submit  us  your 
blueprints  for  prices. 


Screw  Machine 

Service  is 

Better 


# 


Our  equipment  em- 
braces Hand  Screw 
Machines  of  all  sizes 
and  Single  Spindle 
Automatics  with  a 
capacity  from  the 
smallest  sizes  up  to 
3"  in  diameter.  We 
guarantee  accuracy 
and  prompt  delivery. 
In  other  words  REAL 
SERVICE. 


TheTaft-Peirce  Manufacturing  Company 


WOONSOCKET,  RHODE  ISLAND 

NEW  YORK      -^ ^  District  Sales  Offices  ^- ^ 


DETROIT 
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Around  the  World  with  the  VICTOR 

No     fi  , ■  ■     'Ji      -  III  III   Liiii  Morfi       Dock.      iSorV* 

AUSTRALIA  ^^JJS^''^  ^-^=^^>^        ..nev.  x. «.  w. 


In   Australia    tlie    relations    between    workman    and 

employer    are    rig-idly    regulated    by    a    system    of 

industrial    arbitration. 

The  average  weekly    pay   is:     Fitters   and   turners. 

f  17.50;    machinists,    $15.00;    toolmakers,    $15.00. 

"Dirt   money,"    two   cents  extra  per  hour,    is  paid 

for  especially  dirty  work. 

A   full   week   is   forty-eight   hours.      Regular   half 

holiday    every    Saturday,    and    nine    full    holidays 

during  the  year. 

Overtime  is  at  rate  of  time  and  a  half — not   over 

twenty   hours   overtime   in   any   one    week. 

Might   shifts  are  paid   time  and  a  quarter  for   not 

over   five   nights   per   week. 

Apprentices    have    to    serve    for    five    years    before 

drawing    regular    wag:es.    and    usually    do    not    pay 

for  privilege  of  learning  trade. 

Most  mechanics   belong  to  trade   unions   which  act 

independently,    but   under    a   controlling   body.    The 

Trades   and    Labor   Council. 

Old-age   pensions    are    paid   by    the    Government   at 

the  age  of  sixty-five,   or  for  permanent  incapacity 

at  the   age  of   sixty,   not   to   exceed   $125   per   year 

paid   in   fortnightly  instalments. 

Under   the   Workmen's    Compensation   Act.    in    case 

of  death   from   accident   the   employer   pays   $1000, 

or   a    sum    equal    to    three    years'    earnings,    but    in 

no  case  to  exceed  $2000. 

Workmen's      Loan      Banks 

are      not      established      in 

Australia.     Savings    Banks 

are  conducted  by  the 

Government. 


Extremes  meet — Australia,  on  the  opposite  side  of  the  globe,  agrees 
with  America  that  there's  nothing  to  it  but 

VICTOR  Hack  Saws 

The  Australian  railroads — government  owned — use  VICTOR  Hack 
Saws  in  their  shops  and  on  their  tracks.  The  leading  shipyards 
and  engineering  concerns  like  Mort's  Dock  &  Engineering  Com- 
pany— one  of  the  biggest  in  the  Commonwealth — have  proved  that 
VICTORS  do  more  work  in  less  time,  and  at  smaller  cost  for  blades 
and  wages,  than  any  other  make. 

VICTORS  will  prove  the  most  efficient  and  economical  blade  for 
yon7-  work. 

VICTOR  All-Hards,  made  of  VICTOR  Private  Formula  Steel  care- 
fully milled,  scientifically  hardened,  set  with  VICTOR  Patent  Shear 
Set  which  prevents  binding,  lessens  crooked  cutting  and  practically 
eliminates  stripping  of  teeth. 

VICTOR  Flexibles,  made  exactly  like  VICTOR  All-Hards,  except 

the  teeth  are  tempered  entirely  for  cnttiny  qualities,  and  back  is 

left  flexible.     Will  not  break  unless  intentionally   abused.     Will 

outcut  and  outlast  any  blade  made  for  hand  frame  use — 

all  hard  or  flexible. 

VICTOR  All-Hard  Power  Blades— the  VICTOR  idea  ap- 
plied to  power  machine  blades. 

"Get  a  box  and  try  'em."  Be  sure  to  get  the  VICTOR  that 
is  made  especially  for  the  material  you  have  to  cut.  Ask 
your  dealer,  or  write  us  giving  full  details  and  we  will 
help  you.      Catalocj  on  request. 

Massachusetts  Saw  Works  A 


Springfield         Mass.,  U.S.A. 

CANADIAN     FACTORY:       Hamilton.    Ontario 
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The  Federation 
of  Trade  T*ress 
Associations 


F.  D.  PORTER,  President 
Chicago 

JOHN    CLYDE    OSWALD, 

Vice-President,  New  York 

E.  E.  HAIGHT,  Secretary- 
Treasurer,  Chicago 


For  further  Information 
Address: 

E.  R.  SHAW, 

Chairman  Committee  on 
Arrangements 

537  South  Dearborn  Street, 
Chicago 


<E 


c/1  Special  Invitation  to  Every 
Manufacturer,  Sales  Manager,  Ad- 
vertising Man,  Trade  Paper  Editor 
and  Publisher  in  the  Country* 

Regardless  of  what  your  interest  in  trade  journals 
may  he,  you  are,  in  one  way  or  another,  a  partner 
in  the  development  of  business  building  and  busi- 
ness expansion  through  the  medium,  of  the  Busi- 
ness Press.  Any  advance  in  trade  journalism  is 
of  more  than  pocket-book  interest  to  you.  That 
your  individual  influence  may  be  recorded — that 
you  may  add  the  light  of  your  experience  to  that 
of  the  notable  technical,  class  and  trade  journal 
editors  and  publishers  in  the  country — you  should 
cross  three  red-letter  days  on  your  desk  pad  and 
attend  the 

Ninth  Annual  Convention  of  The 
Federation  of  Trade  Press  Associa- 
tions at  the  Congress  Hotel,  Chicago, 
September  2U,  25,  26. 

Bring  with  you  anything  you  have  to  offer  in  the 
way  of  suggestions  bearing  on  editorial  circula- 
tion, or  advertising  policies.  Or,  if  you  do 
nothing  more,  come  and  listen  to  those  who  are 
making  the  trade  press  movement  so  tremendous 
a  factor  in  modern  business  efficiency.  One  new 
idea  gleaned  from  this  fraternity,  banded  to- 
gether for  YOUR  interests,  will  make  your 
presence  at  this  convention  pay  you  dividends. 

business  building  Through 
the  business  Tress* 
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BLUE 


v^tttOOW^ 


CHIP 


AND  OTHER 


■  of  Sheffield  combined  witHTOig^'est 
Pittsburgh  practice  have  made  these 
steels  the  standards  of  Quality  and  Uni- 
formity wherever  Tools  are  used. 


I 


FIRTH -ST 
STEEL  CO 


McKEESRORT,   PA 


BOSTON^^^^W  YOK^^^'HILADE 


I  I  I      I  I  till  IM^  III     I  III  I   II       DETRi 


CHICAGO 
lANCISCO 
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Do  Legitimate  Savings  Interest  You? 


>^':!^-  CA 


Then  write  to  us  if  you  use  small 
machine-finished  parts. 


We  want  to  send  you  samples, 
figures,  and  unquestionable  proof 

that  DOEHLER  DIE- 
CASTINGS  are  accurate,  ser- 
viceable, satisfactory,  and  SAVE 
much  money. 


Made  in  aluminum  and  white 
metal  ALLOYS 

All  we  ask  is  that  you  send  us  a  typical  part 
or  blue  pnnt  and  advise  what  machine  opera- 
tions you  now  find  necessary,  so  that  we  can 
submit  (without  charge)  similar  samples  in  die- 
cast  work.  If  interested  in  the  samples  shown, 
let  us  know  which  ones  you  would  like  to  see. 

After  you  have  seen  the  beautiful  finish  of 
these  parts — after  you  have  our  guarantees  as 
to  accuracy  and  uniformity — after  you  have 
considered  our  prices  and  investigated  the  sav- 
ing and  satisfaction  we  have  shown  other  promi- 
nent manufacturers,  we  know  you  will  thank  us 
for  bringing  these  matters  to  your  attention. 

Die-castings,  exactingly  accurate,  are  supreme 
within  a  wide  field  of  utility  and  aside  from 
being  quickly  made  in  any  quantity,  can  be 
bought  at  small  cost  in  comparison  with  the 
expense  for  special  tools,  jigs  and  fixtures, 
power  and  labor  requirements,  and  burden  of 
machine  finishing. 

Durability,  strength,  lightness,  etc.,  and  quali- 
ties to  meet  special  conditions  are  at  your  ser- 
vice in  our  castings  and  are  the  result  of  much 
research  and  experience  in  our  metallurgical  de- 
partment. 

Will  you  not  give  our  engineering  depart- 
ment the  opportunity  of  submitting  suggestions 
and  data?  No  obligation  on  your  part  and  our 
services  are  at  your  command. 


®  COURT  a  NINTH  STS.  BROOKLYN,  N.Y.    (| 


I|lllllllili|||||llllll1ll|{|||ll|{l!llllllll|ll||llll|||llllllllll{|lllll1lllll1llll1lllllllillllllllll[||||||||il^ 


Western  Plant:-E.  Woodruff  and  N.  12th  Sts.,  TOLEDO,  OHIO 
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NEW  TRIMO 
MONKEY  WRENCH 


Drop  -  forged  from  se- 
lected Steel.  At  present 
only  sizes  10,  12  and  15 
inch  are  ready  for  ship- 
ment. 


Send  for  Catalog  No.  38. 


Jaw  opens  outward, 
thus  giving  increased 
leverage  with  i  n- 
creased  size  of  nut. 
When  adjusted,  nut 
guards  keep  adjust- 
ment perfect. 


Made   by 


TRIMONT   MANUFACTURING    COMPANY 


55  to  71  Amory  Street 


Roxbury  (Boston),  Mass.,  U.  S.  A. 
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Each  Equal  to  its  Respective  Requirements 


Williams'   Heavy 
Service  "Vulcan" 


Williams'  Medium 
Service  "Agrippa" 


itio«,    »B    to   18". 
standard    thread 


Williams'   "Vulcan" 
Tool    Makers' 


sizes, 
Copacitios,     1    to 
With   or    without 
removable-swivel 
screw. 


Williams'  "Light 
Service" 


Williams' 

"Vulcan" 

Tool    Makers' 


Secure  free, 
dependable  tools 
catalogue. 


61   Richards  St., 
Brooklyn,  N.  Y.  City. 


DROP-FORGED 

"C"  CLAMPS 

^     FOR  EVERY  PURPOSE 


32A    So.   Clinton    St., 
Chicago,  III. 


Champion  Tools 
Lighten  WorR 


THE  quality,  design  and  durability 
of  Champion  Tools  reduce  labor. 
Champion  Tool  Holders  are  strong, 
the  support  under  the  cutting  edge 
prolongs  the  life  of  the  tool,  and  the 
big  head  adds  strength  for  heavy  cuts. 
"Western"  Shop  Furniture  is  made  in 
various  designs — Steel  Vise  Stands,  Tool 
Stands,  Tables,  etc.,  and  is  primarily 
built  for  service.  Portable  under  full 
load  and  adjustable  to  all  requirements. 
Equip  your  shop  with  Champion  Tools; 
they  make  work  a  pleasure  and  profit  a 
surety.     Our  catalogue  goes  into  detail. 

THE  WESTERN  TOOL  ®  MFG.  CO. 

SPRINGFIELD,  OHIO,  U.  S.  A. 

FOREIGN  AGENTS:  Alfred  Herbert,  Ltd.,  Great  Britain,  Italy,  etc. 
A.  B.  V.  Lowener,  Coiienhagen.  Stockholm.  Alfred  H.  Schutte,  Russia, 
Germany,  Spain,  France,  etc.  E.  Krause  &  Co.,  Austria-Hungary,  Balkans. 
LOCAL  AGENTS:    Any  first-class  Hardware  House. 
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are  used  by  the 

men  wiho  ptrive 

for  greiter 

efficiency 


The  use  of  a  Starrett  Surface  Gage  and  Com- 
bination Square  by  the  man  at  the  planer  below 
is  a  good  example  of  efficiency  in  measuring. 

Accuracy  is  insured  because  they  are  Starrett 
Tools,  while  speed  and  wide  range  of  usefulness 
are  obtained  because  all  Starrett  Tools  are  de- 
signed to  give  just  that  service. 

The  Surface  Gage  may  be  set  at  the  proper 
height  by  sliding  the  blade  of  the  .square  to  the 
desired  position  and  bringing  the  scriber  into 
contact  with  the  top  of  the  blade. 

You  men  with  up-to-date  ideas  on  shop  manage- 
ment know  how  much  can  be  saved  by  watching 
the  little  motions  and  operations.  You  realize 
that  a  few  seconds  saved  by  each  man  on  a 
single  operation  makes  a  large  total. 


Let  Starrett  Tools  help  save 
those  seconds. 

Send  for  our  big,  new,  free  cataloji: 
20=D  describing  the  full  line 
of  Starrett  Tools  and  Mack  Saws. 


RV    (WrflTATiO*. 


'^e  L.S.Starreit  Co. 

r^  ^-J^^  Athol,Mass. 

V 


H  '  "  "»?!^^^^33?S?5 


Starrett  Tools 


Worlds  Standard 
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TheStarrettVise"StaysPut" 


The  new  Starrett  Vise  with 
swiveled  base  is  entirely 
new.  Two  faults  are  us- 
ually accredited  to  swivel 
base  vises.  The  pin  type 
always  has  backlash ;  the 
clamping  bolt  type  has  a 
tendency  to  slip.  We  use 
the  clamping  bolt  scheme — 
but  note  the  clamping  bolt 
we  use.  The  corrugated 
edges  pull  up  in  the  corre- 
sponding corrugations  at 
base  of  the  vise;  all  other 
clamping  bolts  are  smooth 
instead  of  corrugated. 


Your  strongest  men  cannot  budge  the  Starrett  Vise  from  a 
clamped  position.  Here  is  one  of  our  "big  fellows"  trying  to, 
but  he  couldn't  stir  it. 

We  make  this  swivel  vise  with  that  new  style  handle  which  is 
so  popular — adjustable — any  position  when  you  need  it;  out  of 
the  way  when  you  don't.    Let  us  send  you  more  vise  details. 

ATHOL  MACHINE  CO.,  Athol,  Mass. 


AN    HONEST    DRILL 

like  an  honest  man,  is  a  good  friend  and  a  good  servant. 

Lincoln-Williams   Tw^ist   Drills 

never  disappoint  the  user  —  they  meet  requirements  from  the 
standpoint  of  adaptability  and  they  stand  high  speeds  and  heavy 
service.  The  best  Vanadium  Steel  is  used  in  Lincoln-Williams  Tools, 
and  they  are  made  by  a  special  process  that  insures  toughness,  good 
temper  and  long-wearing  cutting  edges. 

Styles  and  sizes  for  your  needs  today  and  tomorrow.  Catalog  for  list. 


Lincoln-Williams  Twist  Drill  Company 

TAUNTON,  MASS.,  U.  S.  A. 
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OPARTAN 

f^  BELTING 

KJ   GUARANTEE 
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GRATON  6L  KNIGHT 

MFG.  CO. 
WORCESTER 
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THE  NORMA  COMPANY 

OF  AMERICA 

1790  BROADWAY  NEW  YORK 

"NORMA"  Ball, Thrust  and  Combination  Bearings 


Double  the  load  capacity  of  a  ball  bearing 
of  the  same  dimensions — large  overload 
capacity — silent  running  at  all  speeds — 
the  bearing  to  use  where  shocks,  jars  and 
vibration  must  be  met. 

Send  for  Bulletin  103. 


You  Find  Baldwin  Chains  Everywhere 

The  explanation  is  simple.    By  using  Baldwin  Chains,  you  secure  a  drive  equal  to 
the  gear  drive,  for  most  purposes,  without  employing  a  long  train  of  gears,  and 

at  a  much  lower  cost.  Unlike  a 
gear  drive,  the  load  is  transmitted 
around  almost  half  of  the  driving 
sprocket  instead  of  at  the  meshing 
point  of  the  gears.  The  drive  is 
positive  under  any  condition,  more 
than  can  be  said  for  belt  drives. 

Baldwin  Chains  are  space  savers — 
can  be  used  where  room  is  at  a 
premium.  They  are  easily  re- 
paired —  remove  the  broken  link 
and  replace  it  with  a  new  one. 
Dampness  or  hot  air  has  no  effect. 
Let  us  solve  your  driving  problems.    Address  Dept.  S  for  Catalog  and  Price  List. 

Baldwin  Chain  &  Manufacturing  Company 

WORCESTER,  MASSACHUSETTS 


AGENTS:    H.   V.   Greeuwood,   122  So.   Michigan  Blvd.,   Cbrasro.    111.     C.   J.    Iveu,    Kocliestcr,    N.    Y. 
788  Mission  St.,   San  Francisco,   Cal. 


M.    A.    Kryte, 
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•Little   David. 
Scaler. 


PNEUMATIC  TOOLS 


FOR   THE 


il 


Boiler  Maker— Machinist— Foundryman— Iron  Worker 


Little     David" 


Safety    Retainer. 


i 


"Crown" 
Floor     Rammer. 


The  Ingersoll-Rand  pneumatic  tool 
line  is  the  most  extensive  offered 
the  trade,  and  covers  all  the  re- 
quirements of  the  railroad  shop, 
the  boiler  shop,  machine  shop, 
foundry  and  iron  work. 

It  comprises  such  well  -  known 
tools  as  the  "Little  David"  Drills, 
Calkers,  Riveters  and  Chippers, 
"Imperial"  Hoists  and  "Crown" 
Rammers. 

In  the  pneumatic  tool  field  the 
trade  names,  "Little  David,"  "Im- 
perial" and  "Crown,"  are  recog- 
nized as  representative  of  the 
very   best   practice.      They   stand 


for  an  efficiency  and  economy  of 
operation  unapproached  by  others. 

In  designing  these  tools,  such 
factors  as  ease  of  operation,  large 
work  capacity  and  adaptability, 
low  maintenance  and  air  consump- 
tion have  been  so  well  provided 
for,  that  many  plants,  including 
some  of  the  very  largest,  have 
standardized  on  them. 

They  are  built  as  well  as  it  is  pos- 
sible to  do  so.  Metals  of  quality 
are  used  throughout;  wearing 
parts  are  of  hardened  and  ground 
special  alloy  steels,  and  special  oil 
treatment  of  metals  results  in 
a  product  of  exceptional  lasting 
qualities. 


I 


"Crown" 
Bench   Rammer. 


SEND  FOR  BOOKLET  698 

containing     full     information 


'Imperial"   Motor. 


Little    David"    Jam    Riveter. 


"Little  David"  Wood  Boring  Drill. 


'Imperial"  Air  Hoist. 


"Little   David"    Drill. 


INGERSOLL-RAND   COMPANY 


^ 


NEW  YORK 

Air  Compressors 


Office*  the  World  Over 


LONDON 

Air  Lift  Pumping 


l|\ 
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THE  "WHITNEY"  HAND  AND  WEIGHT  (FEED)  MIUING  MACHINE 

For  Cam  Cutting,  Gear  Cutting,  Key-seating,  Profiling,  Slotting,  Slabbing, 
etc.,   this    machine   is    the    handiest    and    most    adaptable    on    the    market. 


Keyseating 


No  machine  shop  or  tool- 
room is  complete  with- 
out a  "Whitney"  Milling 
Machine.  Its  wide  range 
of  work  will  pay  for  it- 
self in  a  short  time. 


straddle    Milling 


Sprocket  or   Gear  Cutting 


This  Universal  High 
Speed  Milling  Attach- 
ment permits  the  use 
of  end  mills  and  makes 
the  machine  desirable 
for  die  sinking,  profiling, 
drilling  and  all  classes  of 
light  milling  where  small 
cutters  and  high  speeds 
are  necessary. 


THE  WHITNEY  MFG.  CO.,  Hartford,  Conn. 

Manufacturers  of  High  Grade  Driving  Chains,  Keys  and  Cutters  for 
The  Woodruff  System  of  Keying,   Hand  (feed)  Milling  Machines. 

FOREIGN  AGENTS;     C.    W.   Burton,   Griffiths  &  Co.,   London.     Fenwick  Frercs  &  Co.,   Paris.     F.   G.   Kretschmer  &  Co.,   Frankfurt,   a/M.,   Germany. 
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PUTNAM 
Latest  Pattern  42"  Coach  Wheel  Lathe 


All  Steel  Gearing.     Heaviest  and  strongest  built.    Belt  or  motor  driven,  as  desired.    Combination 
Tool  Holder.     Putnam  Driving  Dogs.     Automatic  Tailstock  Binding  Device.     Calipering  Device. 


PUTNAM 
Latest  Pattern  79",  85",  90"  Driving  Wheel  Lathes 


Lathes  can  be  arranged'for'Quartering  also 
Journal  Turning.  Special  Attachments  for 
Trailer  and  Truck  Wheels. 


All  Steel 
Gearing. 
P'orged  Steel 
Driving  Shaft. 
The  most 
powerful 
lathes  built. 
Can  be 

furnished  belt 
and  motor 
driven,  as 
desired. 


MANNING,  MAXWELL  &  MOORE,  Inc. 

119  WEST  40th  street,  NEW  YORK 
Machine  Shop  and  Foundry  Equipment  of  Every  Description 


M 


BRANCH   OFFICES 
Boston  Chicago  Cleveland  Mexico  City,  Mexico  New  Haven 

Buffalo  Cincinnati  Detroit  Milwaukee  Philadelphia 

San  Francisco  Yokohama,  Japan 


Pittsburgh 
St.  Louis 


Mj 
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THE  WHITON 


REVOLVING  CENTERING  MACHINE 

FOR  ACCURATELY  CENTERING  FINISHED  SHAFTS 


The  cut  shows  new  Revolving 
Centering  Machine— a  large  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout 
and  has  capacity  to  center  shafts 
up  to  5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the 
special  features. 

Circulars  and  prices  sent  upon 
application. 


THE  D.  E.  WHITON  MACHINE  COMPANY 

NEW  LONDON  CONNECTICUT,  U.  &  A. 


Tire  Molds  Turned  on  a  "New  Haven"  are  Accurate 


New  Haven  Lathes  are  used  in  the 
shops  of  J.  E.  Thropp  &  Sons,  Tren- 
ton, N.  J.,  for  turning  steel  tire 
molds,  which  are  made  from  very 
stringy,  tough,  flfty-point  carbon 
steel.  The  finished  work  must  be 
accurate,  perfectly  smooth,  free  from 
chatter  marks  or  rough  cuttings 
that's  why  the  "New  Haven"  is  pre- 
ferred. The  proof  of  "New  Haven" 
service  in  this  shop  lies  in  the  fact 
that  it  is  only  live  years  since  the 
first  New  Haven  Lathe  was  installed 
and  now  there  are  seven,  running 
twenty-three  and  one-half  out  of 
every  twenty-four  hours. 

//  your  work  requires  a  heavy  duty, 
accurate,  durable  lathe,  investigate 
the  Neiv  Haven.  Catalogue  on  re- 
quest. 


NEW  HAVEN  MFG.  COMPANY,  New  Haven,  Conn. 
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The  Flather  Quick  Change  Gear  Lathe 


Latest  and   Best. 
Strong   and  Simple. 
Least  number 
of  Gears. 
Greatest  number  of 
Threads  and  Feeds. 

Send  tor  descriptive  circular. 


Flather  &  Company,  incorporated,  Nashua,  N.  H. 


This  is  tiie  Fastest  Cold  Sawing  Maciiine  in  the  World 


THE  ESPEN- LUCAS  MACHINE  WORKS,  ^fiTLADELPHiXTI 
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Attachments 


Vertical  Attachment 

Adding  a  good  attachment  to  a  good  ma- 
chine is  a  step  forward  every  time.  We 
make  Rnckfonl  Universal  Milling  Machines 
as  good  as  they  can  be  made  and  the  at- 
tachments the  same  way.  There  is  an  attach- 
ment for  Vertical  milling  that  appeals  where 
work  is  varied,  where  time  is  limited  and 
where  only  accurate,  fast  machine  work  is 
accepted. 


Rear   view   showing   geared    drive  for   attachments 

There  is  a  Slotting  Attachment  which  widens 
the  range,  making  the  milling  machine  into 
a  first-class  Slotter  in  short  order.  With 
these  facilities  many  jobs  can  be  accom- 
plished on  the  "Rockford"  at  one  setting  of 
the  piece,  which  would  ordinarily  require 
several  different  operations. 

If  this  outline  appeals  to  you,  send  for  more 
solid  "Rockford"  facts. 


Slotting  Attachment 

Rockford  Milling  Machine  Co. 

ROCKFORD,  ILL.,  U.  S.  A. 


Cutting  for  Fun  or  Profit? 

How  does  the  work  you  send  to  the 
Shaper  department  come  through  ? 
Is  there  profit  in  it?  Are  results 
perfectly  satisfactory  ? 

No  matter  how  hard  you  are  to  please, 
the  design,  workmanship  and  general 
construction  of  "Kelly"  Shapers  will 
appeal  to  you  at  once,  as  will  the  quality 
and  quantity  of  "Kelly"  output.  We 
have  paid  special  attention  to  accuracy, 
believing  that  a  shaper  should,  above 
all,  be  accurate  and  stay  accurate. 

"Kelly"  Crank  Shapers  do  not  chatter 
on  the  cutting  stroke,  and  planing  to 
an  exact  line  on  heavy  cuts  is  made 
possible  by  table  supports  which  pre- 
vent sagging. 

Ask  for  circular  when  you  write. 

The  R.  A.  KeHy  Company 

XENIA,  OHIO 


A  Matter  of  Screws 

If  you  are  one  of  the  increasing  number  of  manu- 
facturers wlio  talies  pride  in  building  up  to  a 
high  efficiency  standpoint,  in  stopping  the  leaks 
and  increasing  profits,  it's  time  to  take  up  the 
Screw  question.  Do  you  make  them  or  buy  them? 
A  Davenport  Multiple  Spindle  Automatic  Screw 
Machine  leaves  no  doubt  about  the  best  way.  If 
you  don't  believe  it,  ask  those  who  use  them. 


Complete  specifications  and  details  on  request. 
Write  noic. 

DAVENPORT  MACHINE  TOOL  CO. 

MASSACHUSETTS 


NE'W  BEDFORD 

AGENTS:       Mot 


iV     MtTrvwoatlier    Maohiner.r    Co 
1    I'ittsliiirKli.      F.    G.    Krptschmi'l- 
aiid    Wii-M    IX/2    ^iichelhem•nstrassp.    lA. 
Ltd.,     Loiulon,     Manelicster,     Biriningliain. 


..  ClpTeland,  Cin- 
&  Co.,  Frankfurt, 
Charles  Cburchill 
Newcastle  on-Tyne 
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LOOKING  AHEAD 

Safety  Grinders 
and  Safety  Wheels 

Long  bearings  mean  long 
life,  substantial  construction 
I)revents  vibration  and  con- 
;  iMluent  wear,  large  steel 
:  pindles  running  in  very 
lieavy  boxes  hold  their  ac- 
curacy longest.  We  have 
incorporated  all  these  feat- 
ures and  many  more  in 
Safety  Grinding  Machines. 
This  "Safety"  No.  'M)2  Ring 
Wheel  Edge  Grinder  is  one  of  the  heaviest  "Hand  Feed"  machines  built, 
yet  very  easy  to  handle.    Ring  wheel  shown  is  24"  x  8"  x  2"  rim. 

Concerning  Safety  Wheels  and  Collars,  a  prominent  foundry  company  says:  "We  have 
used  Safety  Emery  Wheels  and  Collars  for  the  last  eight  years  and  only  had  one  break. 
The  pieces  were  held  by  the  Safety  Collar  and  no  damage  done." 

Make  yours  a  "Safety"  (grinding  Department.  Machines,  wheels  and  collars  bearing  the 
"Safety"  stamp  are  the  best  to  buy. 

The  new  No.  <S  catalog  gives  valuable  information.    Send  for  a  copy. 

THE  SAFETY  EMERY  WHEEL  COMPANY 


No.  302  kins  W  heel  HdRe  Urinder 


SPRINGFIELD,  OHIO,  U.  S.  A. 


Foreigrn   Representatives:     Pfcil   &   Co..    I,« 


;.,    Diiss.-Morf.    Rcrlin.    Wi.n    ami    Par!- 


Cool  Under  Fire" 


When  some  grinding  wheels  are  speeded  up 
they  get  so  hot  that  spoiled  work  results. 

Vitrified  Grinding  Wheels 

attain  high  speeds  and  keep  cool  with 
consequent  satisfactory  results.  The  ma- 
terial, hard  crystal  Corundum,  9.5  per  cent 
pure,  has  much  to  do  with  cool,  fast  cut- 
ting— likewise  the  vitrified  process  of  con- 
struction. 

We   make   wheels  for  all   your  grinding   needs  — 
ask   for   the   catalogue. 

Vitrified   Wheel   Company 

W^estfield,  Mass. 


WET  GRINDING 
THAT  PAYS 


Clean 
water  is 
essential 
to    good 

wet  grinding ;  dirt 
or  other  foreign 
matter  is  likely  to 
cause  trouble.  Mil- 
waukee Wet  Grind- 
ers put  wet  grind- 
ing on  a  paying 
basis ;  the  Patented 
Air  Jet  allows  only 
clean  water  to  pass 
— ail  dirt  and 
sediment  s  e  t- 
tles;  a  foot 
pedal  regulates 
ilow  and  an  ex- 
tra large  bowl 
provides  for  the  overflow. 
Milwaukee  wet  grinding  machines  make 
grinding  easy — no  dirt  or  grit.  You  don't 
have  to  stop  for  water — press  the  pedal. 
The  price  is  reasonable.  Write  for  details 
on  this  grinder  and  the  "Milwaukee 
Shaper." 

LUTTER  &  GIES  CO. 


AGENTS:     O     I.    I 


MILWAUKEE,  WIS. 

M.kiir.l    M:,.liiii.iv   r..  .    .\Til«Mnk.- 


Conipri'ssod  Air 
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CYLINDRICAL    STEEL    GRINDING  —  ALOXITE    WHEEL 


THERE  is  joy  on  the  job  when  the  grinding  wheel  is  right- 
when  it  is  cutting  fast,  free,  clean,  without  filling  up  or 
losing  its  shape,  giving  just  the  finish  you  want,  turning  out 
more  work  at  a  greater  profit. 

There  isn't  any  one  wheel  that  will  do  all  your  grinding  —  the  secret  real 
grinding  ability,  of  getting  out  the  most  and  the  best  work  in  the  least  time  is 

to  get 

The  Right  Wheel  in  the 
Right  Place 

^Our  Service  Department  is  ready  and  willing 
to  lend  its  years  of  experience  to  help  you  get 
this  wheel. 

^If  you  are  grinding  brass,  bronze,  cast  iron,  or 
aluminum  — CARBORUNDUM. 

^If  you  are  grinding  steel  of  any  I^ind — reamers, 
cutters,  drills,  malleables  —  JlLOXlTE. 

The  Carborundum  Company 

Niagara  Falls,  N.  Y. 

New     York     Chicago     Bolton     Philadelphia 

Pittsburgh     Cleveland     Cincinnati 

Grand  Rapids     Milwaukee 

London.  Eng. 


GRINDING    ALUMINUM    CASTING 
CARBORUNDUM    WHEEL 
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DISC  GRINDING  MACHINERY 


Gardner  No.  20  Combination 

Patternmakers'  Machine 


A  New  Machine  for  Generating  Flat  Surfaces, 
External  and  Internal  Curves 

THE  new  No.  20  is  not  an  experiment.  It  incorporates  the  disc  wheel  and  the 
sanding  roll,  both  of  which  have  demonstrated  beyond  question  their  great 
value  in  the  making  of  patterns.  You  are  doubtless  familiar  with  our  pattern- 
makers' disc  grinders.  You  know  the  great  economy  a  good  ffisc  wheel  effects  in 
any  pattern  shop.  So  let  us  turn  your  attention  to  the  sanding  roll  end  of  this 
machine. 

In  the  first  place,  the  table  always  remains  flat,  regardless  of  the  angular  position 
of  the  roll,  which  can  be  tilted  to  45  degrees  each  side  of  perpendicular.  The  angje 
is  indicated  on  graduated  segment  located  directly  behind  the  handwheel.  The 
sanding  roll  has  an  up-and-down  reciprocating  motion  of  5/16  inch,  resulting  in 
faster  and  smoother  cutting.  Four  different  diameter  sanding  rolls,  made  of  cast 
aluminum  and  perfectly  balanced,  are  furnished  with  each  machine.  Provision  is 
made  for  speed  variation  when  using  different  size  rolls.  Clutch  lever,  for  starting 
and  stopping  the  roll,  is  located  at  front  of  machine.  The  roll  spindle  is  mounted 
in  high-grade  ball  bearings. 

Our  No.  20  machine  is  made  with  overhead  belt,  under  belt  and  direct  con- 
nected motor  drives.  It  can  also  be  furnished  with  the  main  spindle  mounted 
in  ball  bearings. 

Get  our  complete  specifications  and  prices  for  prompt  delivery. 

Gardner  Machine  Company 

The  Disc  Grinding  Authorities 

BELOIT,  WISCONSIN,  U.  S.  A. 
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Experience  is  a  vital  factor  in  deter- 
mining the  correct  wheel  to  meet 
existing  conditions — or  in  correcting 

the  conditions.    Correct  conditions  mean 

greater  profits. 

Science  has  been  the  vital  factor  in  the  develop- 
ment of  Norton  Alundum  and  Norton  Crystolon 
and  in  the  perfecting  of  the  manufacturing  proc- 
esses that  are  largely  responsible  for  the  quality  of 

Norton  Grinding  Wheels 

Results  that  take  the  form  of  larger  production — 
lower  operating  cost — better  finish — constitute 
the  substance  of  reports  upon  the  performance  of 
Norton  wheels  from  foundries  and  machine  shops 
everywhere. 

If  you  have  a  grinding  problem  there  is  abundant 
reason  why  you  should  inquire  if  Norton  experi- 
ence can  aid  in  its  solution. 

You  have  only  to  write 


Norton  Company 

Worcester,  Mass.,  U.S.A. 

New  York  Store  Chicago  Store 

151   Chambers  Street  II  North  Jefferson  Street 

Electric  Furnace  Plants 
Niagara  Falls,  N.  Y.;  Chippawa,  Ont.,  Can. 
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A  New  Bryant 
Chucking 
Grinder — 
Phenomenally 
Fast 


BRYANT  CHUCKING 
GRINDER  COMPANY 

SPRINGFIELD      VERMONT,  U.  S.  A. 

Builders  of  One,  Two  and  Three 
Spindle  Chucking  Grinders 

EUROPEAN  AGENTS:  Ciiniaiiy.  llolliiiiil 
ItclKinin,  SHit/.M-liuid.  Italy  and  Austria 
Huiigar.v,  M.  Koyciiiann.  C'liarlotti'iistiassi 
112.  Dusseldorf.  Gorniany.  Groat  llritaiii 
Jaiiios  It.  Kelly  &  Co..  Ltd.,  3  lliUK'c  Kiul 
l.<'cds.  Knglaiid.  Itussia.  Sclui.hanlt  f 
Scliiittc.    St.    retersl>urg.    llussia. 


THIS  is  the  new  Bryant  Chucking  Grinder 
in  action — a  machine  we  furnished  the 
Brown-Lipe-Chapin  Company,  Syracuse, 
N.  Y.  We  have  claimed  it  was  fast — here  is  an 
example  which  shows  just  what  we  mean  by 
fast. 

The  work  is  high  carbon  steel  side  bevel  gears 
for  differentials.  Dimensions  of  hole,  IV4"  by 
2".    Production,  400  in  nine  hours. 

Phenomenal?    Yes. 

If  you  are  grinding  work  within  the  range  of 
this  new  Bryant  machine,  we'll  show  you  pro- 
duction possibilities  which  you  probably  won't 
believe — till  we  prove  them.  This  sounds  big. 
It  is  big — the  biggest  thing  in  the  grinding 
field  today. 

You  should  know  all  about  it.    Will  you  wnte? 


i;^8 
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AMERICAN  GRINDING  WHEELS 

What  we  are  Doing  in  Other  Shops 

still  more  instances  in  which  AMERICAN  wheels  have  proved  more  eilicient  than  other 
Th  -  .  '  j^^'^'^^y-^'^'^  P^'''  ^"ent  oi"  our  new  business  is  gained  through  competitive  tests. 
1  nose  are  but  a  few  of  them.  Note  the  wide  range  of  operations,  sizes,  grains  and  grades. 
iNo  oiner  wheel  manufacturer  can  offer  you  such  complete  service  as  we  can. 

BOLT  AND  NUT  WORKS:     %  x  '/i   x  V,"  No.  5860  grade  K  Corundum  wheels 

for  dry  grinding  teeth  of  high-speed  milling  cutters  on  Brown  &  Sharpe  cutter 

grinder. 

SCREW   FACTORY:— 6"  Dish  wheels.  No.  5860  grade  IV4   W  for  dry  grinding 

sides  of  small  high-speed  steel  slotting  saws  on  Norton  Tool  and  Cutter  grinder. 

STREET  RAILWAY  SYSTEM:— 10  x  2  x  1"  No.  24  grade  Q  lOmery  wheels  for 

hand  dry  grinding,  with  swing  frame  grinder,  of  street  railway  rails   (grinding 

out  corrugations,  grinding  off  welded  joints,  etc). 

AUTOMOBILE   MANUFACTURE:— 18  x  6  x  8"  No.  5824  combination  grade  M 

Corundum  wheels  for  automatic,  wet,  cylindrical  grinding,  of  hardened  drive 

shafts,  on  Landis  grinders. 

GENERAL  MACHINE  SHOP:— 20  x  4  1/2  x  5  15/16"  No.  361  grade  R  Carbolite 

wheel   for  general   rough   machine   shop    work,    principally   snagging   cast-iron 

castings. 

TOOL    GRINDING:— 24    x    2%"    Special    Corundum    wheel    No.    2824    grade    3 

for  automatic  grinding,  wet,  of  high-speed  steel  and  high  carbon  tool  steel  tools 

on  Sellers  No.  1  grinder,  in  structural  steel  plant. 

The  nanies  of  the  users  cited  above  will  be  given  on  request,  and  we  extend  to  you  the  same 
proposition  made  to  them — we  will  send  wheels  for  test  on  your  own  work,  on  the  basis 
that  unless  they  are  'mo7'e  efficient  and  economical  than  those  you  are  now  using,  there 
is  no  charge  to  you.     Write  today — 710  time  like  the  present. 

AMERICAN      EMERY      ^VHEEL      AVORRS 

PROVIDENCE,    RHODE    ISI^AND.    U.    S.   A. 

stnlHn?  i^'^^'°*°i  I-.ta-  London,  Sheffield,  Birmingham,  Manchester,  Glasgow;  R.  S.  Stokvis  &  Zonen.  Ltd.,  Rotterdam,  Holland;  R.  S. 
siokns   &   Fils,    Pans,    France,    and    Brussels,    Belgium;    F.    G.    Kretsclimer  &   Co.,    Frankfurt,    a/M.,    Germany;    Heinrich   Dreyer,    Beriin, 


Corundum    Wheels 
Carbolite  Wheels 
Emery  Wheels 

Processes: 

VITRIFIED 

SILICATE 

ELASTIC 

For  Every 
Grinding  Operation. 


All  Kinds  of  Tool 
Sharpening  and 
Special  Grinding. 


Are  You  Getting  Out 
Something  New? 

Probably  you  have  a  lot  of  SPECIAL  TOOL 
AND  JIG  WORK  to  do.  Such  work  is  ex- 
pensive, but  if  you  have  proper  equipment 
you  can  keep  the  cost  down  wonderfully.  OUR 
UNIVERSAL  GRINDER  handles  all  kinds  of 
special  grinding  in  a  most  economical  fashion. 
It  is  furnished  with  a  large  line  of  Attachments 
which  are  simple  and  easy  to  use ;  there  are  no 
complicated  adjustments  to  be  made. 

This  Grinder  will  handle  all  the  tool 
sharpening  and  special  grinding  of  most 
shops  and  is  very  inexpensive  consider- 
ing its  great  usefulness. 

We  have  a  catalog  showing  each  of  these 
Attachments  set  up  on  the  machine  and 
ready  for  a  grinding  job;  it  might  be 
very  interesting  to  you;  send  and  get  it. 

Greenfield  Machine  Co. 

Greenfield,  Mass.,  U.  S.  A. 
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BESLY  GRINDER 

Reducing    Cost    of   Kitchen    Cleavers 


No.  26-^12"  Besly  Double  Spindle  Ring  Wheel  Grinder 


With  circulating  pump  and  waterhood  for  flooding  the  work  with  water 
while  grinding.  Both  sides  of  the  work  are  ground  simultaneously.  The 
cleavers  come  to  the  Besly  Grinder  stamped  from  rough  hot  rolled  sheet 
tool  steel — tempered.  Grinding  is  accomplished  in  one  operation  and  leaves 
a  fine  accurate  finish  which  results  in  a  very  exact  and  neat  looking  cleaver. 
Production  averages  100  cleavers,  200  sides  per  hour. 


Get  posted  on  what  the  Besly  Grinder  will  do  in  your 
shop.  Send  samples  of  your  flat  surface  work  so  our 
Experimental  Department  may  grind  same  and  give  you 
an  authoritative  report  and  Kuarantood  production. 
There  is  no  charge  for  this  donionstration.     If  samples 


are  not  convenient,  send  sltctches  or  drawings.  Our 
Disc  Grinding  Treatise,  "Besly's  Modern  Disc  Grinding 
Practice,"  should  be  studied  by  every  live  Machine 
Manufacturer.  It  contains  112  pages  and  103  pictures. 
A    copy    will    be    niailcil    on    receipt    of    your    request. 


CHARLES  H.  BESLY  ®  COMPANY 

120-B  North  Clinton  Street 

CHICAGO  U.    S.    A. 

ORIGINATORS    OF    DISC    GRINDERS 


Registered  Trade  Mark 


Refriitorcd   Tr«de   Mark 
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Ball  Bearing,  Long 

Wearing  Polishing 

Lathes 

Wc  hnvc  made  nn  instiillatioii  (40)  of  llicsc 
iniK  hiiics  ill  a  IniKO  elcilrical  plant  ahout 
0  montlis  ago  they  ju:t  advise  us  dial 
"Machines  are  very  salislactory,  have  never 
given  die  least  bit  of  trouble." 

Why  not  elimincle  bearing  troubles  as  wi  II 
as  gel  the  benefit  of  the  great  power  saving 
—  suffu  ient  to  pay  for  the  installation  in  a 
very  short  tinu  ?      Catalog  ? 

The  Webster  &  Perks  Tool  Co. 

SPRINGFIELD,  OHIO,  U.  S.  A. 


Cheaper  and  Better 
Than  Diamonds 

Diamond  wheel  dressers  are 
expensive;  one  must  usually 
serve  several  grinding  wheels. 

Diamo-Carbo 

C'jrinding  Whe<'l  1  Jre.ssers  are 
so  reasonable  in  price  that 
one  can  be  supplied  for  each 

machine.       They    wear    away    slowly,    dress    any    win  i  I    a 
diamond   will  cut,   and  give  perfect  satisfaction. 
10",  $3.50     12",  $4.00. 
Free  trial  and  cataloKue  on  request. 

Desmond-Stephan  Manufacturing  Co.,  Urbana,  0. 


Grinding' 
Machines 


EMERY  WHEEL  DRESSERS 


These  Dressers  in  connection  with  our  Cutters  make  a  most 
powerful  and  eflicient  tool,  especially  our  No.  2  which  is  made 
proportionately  larger  and  stronger  for  large  wheels. 

CUTTERS 

We  make  the  regular  "Huntington"  (pattern)  Paragon  Cutter 
and  Roughing  Cutter  for  Dresser  No.  1,  and  the  "Huntington  " 
(pattern)  and  Roughing  Cutters  for  Dresser  No.  2. 

Let  v^  se}ii!  i/oii  descriptive  circular  and  prices. 

GEO.  H.  CALDER,   Lancaster,  Pa.,    U.  S.  A. 


•'Thomson  Wel- 
der" suited  for 
welding-  round 
stock    up    to 


ELECTRIC  WELDING 

is  at  its  best  when  liandled  on 
"Thomson"  Electric  Welders.  Welds 
are  made  economically  on  this  ma- 
chine. No  wasted  heat — low  up-keep 
cost — satisfaction  guaranteed.  Buy  a 
"Thomson"  for  results. 

Catalogue  E  on  request. 
BUTT  WELDERS  A  SPECIALTY 

Thomson  Electric  Welding  Co. 

LYNN,  MASS.,  U.  S.  A. 


THe  Pioneer  Manufactui 


PATTERN  WORK 

on  a  CRESCENT  Universal  Wood  Worker  is 
five  times  easier  than  handling  your  patterns  on 
different  machines. 

Save  time  by  conveniently  doing  your  pattern 
work  on  the  CRESCENT.  It  combines  a  band 
saw,  jointer,  single  spindle  shaper,  saw  table  and 
borer  in  one  machine. 

Save  in  the  lower  investment  price  of  one  in- 
stead of  five  machines  for  your  work. 

THE  CRESCENT  MACHINE  COMPANY 


56  Main  Street 


LEETONIA,  OHIO 


"Union  Tool  Chests" 

A  good  workman  takes  pride  in  his  tool 
kit — wants  only  the  best  tools  and  the 
finest  chest  to  keep  them  in — that's  why 
"Union  Suit  Case  Tool  Chests"  are  so 
popular.  Built  in  sizes  to  meet  your 
needs,  and  sold  at  a  price  that  fits  your 
pocketbook.  Send  for  circulars,  illus- 
trating several  styles  of  "Union  Chests." 

Union  Tool  Chest  Works 


10=16  Railroad  St., 


Rochester,  N.  V. 


Even  the  Bond  Cuts 


Yes,  the  very  material  that  holds  the 
various  particles  of  an  ABRASIVE  Wheel 
together  has  cutting  properties.  Tlius  you 
get   a    wheel   tliat   cuts   thru   and   thru. 

ABRASIVE 

Fast-Cutting  Wheels 

"Every  Grain  Bites." 
Tliere  is  an  ABRASIVE  suited  to  every 
grinding  condition,  and  if  you  will  tell  us 
the  kind  of  work  you  require  them  tor 
we  will  send  you  the  wheel  best  suited  to 
your   purpose    to   trj'   out. 

Send     the     letter     now     before     you     forget 
There's    no   obligation  ' 

ABRASIVE  MATERIAL  CO.,  Philadelphia,  Pa. 

Chicago.   6C6  W.    Randolph  St. 


OUR  SPECIALTY: 


Automatic  Machinery 

Wood  Screws 

Asa  S.  Cook  Co.,  H^J^^Ts.a. 


for 
making 


MOTOR  GRINDERS 

the    kind    that    neverj  gives    trouble 


For  quality  you 
will  find  our 
grinders-  u  n  s  u  r- 
passed.  Model 
ir.G  has  12"  X  2" 
wheels  mounted 
on  a  1"  spindle 
which  is  carried 
on  the  highest 
grade  of  ball 
bearings.  The 
motor  is  of  the 
squirrel  cage  type, 
fully  enclosed,  2 
or  3  phase,  25  or 
60  cycle,  110  to 
5.50  volt. 

Other  styles  for 
use  on  lighting 
circuits,  and  for 
many  kinds  of 
work. 


FORBES   &  MYERS 

178  Union  Street        WORCESTER,  MASS 
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The  Bath  Universal 


Bath  Universal  Grinding 

Machine  arranged  for 

Internal  Grinding. 


Grinding  Machines 


THE  "STAR"  CARBON  DRESSER 

Best  for  dressing  Emery  Wheels. 
Inexpensive  to  buy  and  long 
wearing.  Much  cheaper  than 
diamonds  in  the  long  run.  Made 
in  three  types. 

Ten-day  free 
trial.  Send 
for  a  "Star" 
today. 

No.    1 — Seamless   Steel  Tube,    10"   long $3.60 

No.    2— Welded   Steel   Tube,    10"   long 2.60 

No.    3— Welded    Steel    Tube,    8""    long 2.00 

C.  H.  STEPHAN  MFG.  COMPANY,  Springfield,  Ohio,  U.  S.  A. 

AGENTS;      Allrc.l     II.     Siliutlc.     Cnlocno.     lii-usscls.     I'miU.     .Milan.     Ilill.ao 


THE  "WHEELS  OF  FORTUNE" 


When  the  jjurchas- 
Ing  agent  says 
"Sterling"  on  bis 
grinding  wbeel  or- 
der, it's  fortunate 
for  the  whole  shop. 
Sterling  Wheels 
arc     made     in     all 


for 


pry 


purpose.  Try  one 
on  something  hard 
to  grind  —  use  it 
every  day — all  day 
— and  note  Its  dur- 
ability and  good 
service,  then  you'll 
understand  why 
we  call  thorn 
"Sterling."  A  test 
is  best — will  you 
make   it? 

IHE  STERLING  GRINDING 
WHEEL  COMPANY 

Factories  &  Office..  Tiffin.  O. 

SELLING  AGENCIES;  Sew  York.  4 


Chicago.  .10  N.  Clinto 


Always  Ready  to  Grind 


Use  a  machine  thals  always  ready;  no  time 
is  lost  adjusting  "Rowbottom"  Disc  Grinders. 
They  run  true  at  every  speed.  Hess-BriRht  Rail 
Bearings  keep  the  spindle  In  perfect  alignment 
all  the  time.  Every  operating  convenience  is  in- 
corporated and  construction  is  strictly  high  grade. 

Accuracy,  speed  and  maximum  service  are  at 
your  command  when  you  use  a  "Uowbottom"  Disc 
Grinding  Machine. 

Full  (Iftdils  on  nqucat. 

THE  ROWBOTTOM  MACHINE  COMPANY 

Waterbury,  Conn.,  U.  S.  A. 

Factory:      WhI.  rvillc.    Conn. 


SURFACE 
GRINDERS 

Hand  or  Power  Feeds — 
Large   or  Small  —  Wet  or    Dry 

THE  KIND  THAT 
OPENS  YOUR  EYES 


Ask  for 

Special 

Surface 

Grinder 

Circulars 

Free 


It  Takes  Sharp  Tools  to  Cut  Costs 

Keep  your  tools  sharp  with  W.  &  M. 
Grinders.  We  make  a  complete  line 
for  grinding  Drills,  Cuttex's,  Reamers, 
Dies,    Lathe    and    Planer    Tools,    etc. 

Wilmarth  &  Morman  Company 

1180  Monroe  Ave.,  GRAND  RAPIDS,  MICH. 
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FOR  BETTER,  FASTER  DIE-MAKING 

The  Simplex  Filing  Machine 


THE  Simplex  Filing  Machine  provides  the 
means  for  better,  faster  punch  and  die 
making.  With  this  machine,  skilled  labor 
is  not  essential;  an  ordinary  workman 
can  quickly  work  out  even  a  difficult  die 
proposition. 

The  machine  is  simple  in  design,  and  simple  in 
operation.  The  adjustable  stroke,  one  of  the 
advantageous  features,  puts  in  the  clearance  at 
the  same  time  the  die  is  being  finished,  and  as- 
sures the  closest  degree  of  accuracy. 

The  working  parts  in  the  Simplex  Machine  are  all 
above  the  table.  Filings  cannot  get  into  the  bear- 
ings or  other  parts.  A  hack  saw  can  be  substi- 
tuted for  the  file  as  needed,  without  loss  of  time. 

There  are  other  features  we  shall  be  glad  to  ex- 
plain if  you  will  write. 

THE  EXTENSIVE  MANUFACTURING  CO. 


Cedar  and  West  Streets 


NEW  YORK  CITY 


Good 
for 
One 
Con- 
tinuous 
Grind 


This    Blount    No.    5 
heavily  built  Grinding 
Machine  may  be  used 
constantly      with      no 
fear  of  "overdoing  it." 
Self-oiling     bearings 
assure   ample   lubrica- 
tion.   The  carbon  steel 
spindle    is    ground    to 
size  and  runs  in  self- 
oiling   babbitted   bear- 
ings which  are 
line-reamed    to 
size.      Wheel 
guards,  adjust- 
able   to    wear, 
are  provided  to 
protect    the 
operator. 

You'll  be  interested  in  our  various  styles. 
Full  data  on  request. 

J.  G.  BLOUNT  COMPANY 

EVERETT,  MASS.,  U.  S.  A. 


The   Fitchburg 
SIX-FIFTEEN 

High  Duty  Manufacturing  Grinding  Machine. 


Fitchburg  Grinder  Co. 

Fitchburg,  Mass. 
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Forty  hardened  steel  rollers,  2"  diameter  by  2"  long,  are  held  In  a  special  fixture 

and  .005"  stock  ground  off  each  end.     Limits  are  ±  .001". 

Output,  800  rollers  per  day. 


Just  as  Accurate  after 
Three  Years  as  the 
Day  it  was  Installed 

'I'he  Railway  Roller  Hearing  Com- 
pany of  Syracu.se,  N.  Y.,  installed 
this  BLANCHARD  HIGH  POWKR 
VERTICAL  SURFACE  GRINDER 
over  three  years  ago.  It  has  been 
in  constant  service  ever  since,  grind- 
ing the  ends  of  hardened  steel  rollers. 

When  this  photograph  was  taken,  the 
oporator  was  checking  with  micrometers 
the  setting  of  the  Caliper  Attachment, 
which  is  used  to  measure  the  rollers  while 
in  place  for  grinding.  The  dial  of  the 
Caliper  can  be  seen  just  in  front  of  the 
operator.  The  front  waterguard  has  been 
removed  in  order  to  show  the  rollers  and 
fixture. 


Let  us  show  vou 


You  too  can  get  output,  accuracy  and  durability  by  installing  the  Blanchard. 
how  the  Blanchard  would  save  you  money.     Write  today. 

THE  BLANCHARD  MACHINE  COMPANY 

64  STATE  STREET,  CAiVlBRIDQE,  MASS.,  U.  S.  A. 

DOMESTIC  AGENTS:  rrontiss  Tool  &  Supply  Co..  Mntoh  &  Morr.Tweat'HT  .Mm.  Iiii,,r.v  Co.,  Marshall  &  Ilns.  hart  Machinery  Co.:  W.  E.  Shipley 
Machinery  Co.;  Kemp  Machinery  Co.;  Uohlnson.  Cary  &  Sands  Co.;  Pacillc  Ti.ol  and  Sujiply  Co.  CANADA:  Willianjs  &  WilHon,  Ltd.;  A.  R 
Williams    Machinery    Co.,    Ltd.      GREAT    BRITAIN:      C.    W.    Burton,    Gritliths    &    Cu.      EUROPE,    CHINA    AND    JAPAN:     Sehuchardt    &   Schutte. 


For  General  Tool  Giinding 


Use  Wells  Rack  P'eed 
They  are  well  built, 
operate,  fast  and  ac- 
curate. Work  can  be 
easily  set  up  and  re- 
leased in  the  spring 
center  and  swivel 
bearings.  Prices  and 
further  details  if  you 
want  them. 

Write  today. 


Grinders, 
simple    to 


CAPACITY— Worlt  to  8"  diameter. 
Work    to    IG"    lonB. 

IMPROVEMENTS— Rack  table  feed. 
Swivel    bearings.       Spring    center. 

LOCKING  COLLAR  so  that  Table  can 
be  raised  and  lowered  at  any  angle 
without    changing    position. 

FEATURES— No  ovrhanging  slides. 
Simple.     Compact.    All  attachments. 

DOES  WORK  equal  to  any  of  the 
large   machines. 

Your  CHOICE  of  No.  184  Plain  Cutter 
and  Reamer  Grinder  or  extra  at- 
tachments up  to  No.  190  Full 
Universal.       (See    illustration.) 


Ml 


MA("IIINKIIY 


AuRust,  1914 


65%  Cheaper  Than  Riveting 


WELDING   FENDERS 
This  man  is  saving  the  manufacturer  65  'i  over  the  old  methods  of  riveting,  and  is  making  a  better,  neater  job. 


No    Holes    to    Punch  — No    Rivets   Used 

He  is  spot  welding  it  so  cheaply  that  no  method  of  riveting  can  compete. 
It's  the  saving  way — the  electric  way — and  that's  the  quick  way. 

HERE'S  OUR  OFFER 

If  you  are  now  doing  a  large  amount  of  riveting  and  have  work  that  a  welder 
can  do  to  advantage,  we  will  make  you  a  present  of  one  or  more  spot  welders.  Costs 
you  absolutely  nothing  and  we  will  pay  the  freight.  If  that  isn't  good  enough,  let 
us  know  and  we  may  make  you  a  more  attractive  offer.  If  you  can't  reduce  your 
riveting  costs,  you  don't  want  a  welder  even  on  these  terms.  If  you  don't  believe 
we  mean  what  we  say,  write  and  we  will  explain  our  co-operative  plan  of  giving 
away  welders. 

BUTT  WELDERS  a  specialty.     Get  the  benefit  of  years  of  experience. 
NO  LEASE  NO  LICENSE  NO  ROYALTY 

The  Toledo  Electric  Welder  Co. 


Knowlton  and  Langland  Streets 

CHICAGO  OFFICE 
313  N.  Sheldon  Street,  A.  M.  Searles,  Mgr. 


CINCINNATI,  OHIO,  U.  S.  A. 

HARTFORD  OFFICE 
450  Asylum  Street,  A.  V.  B.  Cutler,  Mgr, 
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The  Causes  and 
the  Meaning  of 
Noise  in  Ball 
Bearings 

As  you  well  know,  Neighbor,  noise  in  a  machine 
is  usually  a  danger  signal.  In  bearings,  it  in- 
dicates the  presence  of  looseness  and  friction 
that  shouldn't  be  there.  And  friction,  you 
know,  means  wear. 

In  ball  bearings — which  are  supposed  to  be 
almost  frictionless — noise  is  a  sure  sign  of 
trouble  a-brewing.  Stop  that  noise  at  once — 
or  you'll  soon  have  to  get  a  new  bearing. 

Noise  results  from  vibration.  Vibration  comes 
— in  a  ball  bearing — from  looseness  of  com- 
ponent parts;  from  too  much  play;  from  im- 
perfectly finished  races  ;  from  imperfect  balls  ; 
from  sliding  friction  where  rolling  friction  is 
supposed  to  be ;  from  loose  mounting  of  the 
bearing;  and  from  other  causes.  Look  out  for 
all  these — they're  dangerous. 

The  fit  of  the  bearing  in  the  housing  and  upon 
the  shaft  is  also  of  importance  in  the  reduction 
of  noise.  Tight  fits — rigid  mounting  of  both 
races — eliminate  looseness.  Your  question  is — 
rigid  mounting,  or  floating  mounting? 

Then,  there  are  many  types  of  ball  retainers  or 
cages  that,  in  the  verj^  nature  of  things,  are 
bound  to  create  noisy  conditions.  Study  the 
cage  proposition  and  you'll  know  why — you'll 
know  that  a  noisy  bearing  is  a  wearing,  in- 
efficient bearing. 

Finally,  the  way  a  bearing  is  put  together — the 
fit  of  the  parts — their  dimensional  accuracy  or 
otherwise — the  way  it  is,  or  must  be,  mounted 
and  assembled — the  way  the  parts  are  retained 
(all  points  of  design  and  workmanship) — de- 
termine whether  that  bearing  is  going  to  be 
noisy  or  to  run  quietly. 

Consider  now.  Neighbor,  the  "NORMA"  Ball 
Bearing  from  this  standpoint  of  noise  or  silence. 

In  the  "NORMA"  Bearing  it  is  almost  impos- 
sible (except  under  misuse  and  abuse)  to 
create  conditions  where  sliding  friction  exists 
—Point  One  for  "NORMA"  Silence. 


"NORMA"  ball  races  must  be  rigidly  mounted, 
outer  rate  held  tightly  in  the  housing  and  inner 
race  held  without  any  chance  of  movement  on 
the  shaft.  This  eliminates  all  chance  for  vibra- 
tion between  bearing  races  and  machine  parts 
—Point  Two  for  "NORMA"  Silence. 

"NORMA"  ball  cages  yieldingly  hold  the  balls 
at  the  extremities  of  the  axis  of  ball  rotation 
with  a  light  elastic  pressure  and  with  a  very 
small  contact  surface.  Friction  between  balls 
and  cage  is  minimized  and  vibration  here  abso- 
lutely prohibited— Point  Three  for  NORMA" 
Silence. 

The  parts  of  "NORMA"  Bearings  are  uniform- 
ly made  to  the  highest  degree  of  dimensional 
precision.  This  means  absolutely  correct  rela- 
tions of  those  parts  within  the  bearing —  per- 
fect freedom  of  movement  without  the  narrow 
e.xcess  of  freedom  which  permits  vibration,  or 
chattering — Point  Four  for  "Norma"  Silence. 

And  then,  the  materials  used  in  "NORMA" 
Bearings  are  so  carefully  selected  in  the  light 
of  bearing  requirements,  and  so  carefully 
treated,  as  to  give  maximum  resistance  to 
every  wearing  tendency  which  might  destroy 
the  perfect  relation  of  parts — Point  Five  for 
"NORMA"  Silence. 

Now,  Neighbor — let's  get  right  down  to  brass 
tacks. 

You  want  your  bearings  to  last.  They  never 
will,  if  they're  noisy. 

You  probably  want  them  to  run  at  high  speed. 
They  can't — for  very  long — if  they're  noi.sy. 

You  want  them  to  run  true,  and  keep  alignment 
and  adjustment.  They  can't,  if  they're  loose — 
for  that  means  they're  noisy;  which,  in  turn, 
means  they're  wearing. 

What's  the  answer?  Use  "NORMA"  Silent- 
Running,  High-Precision  Bali  Bearings.  Our 
Engineering  Department  is  anxious  to  show 
you  how. 

THE  NORMA  COMPANY 
OF  AMERICA 


1790  Broadway 


New  York 


•NORMA" 


Ball,  Roller,  Thrust  and   Combination   Bearing* 
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Facts  About  Shelby  Seamless  Steel  Tubing 

No.  4 — Mechanical  Manipulations  of  Shelby  Seamless  Steel  Tubing 

FORGING 

^  The  July  issue  of  Machinery  (see  pages  166-167)  contained  the  third  article  of  this 
series,  illustrated  by  two  plates  showing  the  various  stages  of  the  flanging  operation  on 
Shelby  Seamless  Steel  Tubing.  The  illustrations  on  these  pages  show  the  successive  steps 
in  the  forging  of  a  ball  at  the  end  of  a  tube,  besides  tapering  the  tube  itself. 

^  Figures  1  and  2  (Plate  2)  show  the  upsetting  operation  of  the  ball  end  of  the  tube.  The  ball  on  the 
end  of  this  tube  is  to  be  of  larger  diameter  than  the  tube  itself,  and  therefore  the  original  tube  must  be 

upset    or    thickened    in    the 


roRGiNG  A  Ball  Axle  Tube. 


^idyaiBMifii 


riG.4. 


riG.s 


,  ..  Exew^Dwa. 


Tig.  6. 


Forming 


Fig.  7. 


t 


Finished   AR-ncn^e 

Fig, 8. 


walls  so  that  in  the  subse- 
quent operations  this  end  can 
be  expanded  to  its  required 
diameter  and  still  retain  the 
same  thickness  of  wall  as  the 
original  tube. 

Figures  3,  4  and  5  (Plate 
2)  show  the  swaging  or 
tapering  operations  which  are 
accomplished  by  a  steam  ham- 
mer, the  anvil  of  this  steam 
hammer  being  one-half  of 
the  swaging  die  and  the 
hammer  proper  the  other 
half.  The  tapering  opera-^ 
tion  consists  simply  of  feed- 
ing the  tube  in  through  this 
die,  at  the  same  time  turning 
it  while  the  upper  part  of 
the  die  is  working  rapidly 
through  the  action  of  the 
steam  hammer. 

^  When  long  tubes  are  tap- 
ered two  or  more  sets  of  swag- 
ing dies  are  employed,  one  set 
of  dies  always  overlapping  the 
other  in  the  work,  so  as  to 
prevent  any  breaks  in  the 
true  taper  of  the  tube.  Fig- 
ure 6  (Plate  2)  shows  the  ex- 
panding operation  of  the  ball 
end,  which  is  accomplished  by 
holding  the  tube  in  a  split 
stationary  die,  as  indicated, 
and  with  a  punch  expand- 
ing the  end  to  the  proper 
diameter. 


PLATE     NO.     2 


NATIONAL  TUBE  COMPANY,  (9glt^S!^^^) 


Atlanta 
Bostop 


Chicago 
Denver 


Kansas  City 


DISTRICT    SALES     OFFICES 

New.Orlsans  New  York 


Philadelphia 


Pittsburgh 
Salt  Lake  City 


St.  Paul 
St.  Louis 
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that  Every  Machine  Designer  Should  Know 


Swaging  and  Upsetting   Operation: 


Swaging 


rir,.l. 


Swaged  Tube 


FiG.2. 


Upsetting   Operation 


G  Opera 


Upsetting  Operation  Completed 


MG.3. 


FlG.A. 


Finished  AR  ticle 


Fig. 5. 


€\  FiKuri'  7  (I'late  2)  shows 
another  hammering  or  swajf- 
inif  operation  in  a  set  of  dies, 
in  which  the  ball  is  rounded 
up  so  as  to  conform  to  the 
shape  required  in  the  finished 
article,  figure  8  (Plate  2). 

q  Plate  No.  4  shows  another 
variation  of  upsetting  and 
swaging.  Here,  however,  the 
operations  are  reversed.  The 
swaging,  or  reducing  of  the 
diameter  of  a  portion  of  the 
tube,  is  done  before  the  up- 
setting. The  tube  has  three 
different  diameters,  which 
have  to  be  produced  with  dif- 
ferent wall  thicknesses,  and 
the  most  economical  method 
of  producing  intricate  articles 
is  always  adopted.  The  swag- 
ing operation,  with  the  sub- 
sequent operation  of  upset- 
ting, brings  out  in  sharp  con- 
tours the  shape  required  in 
the  finished  article. 

q  As  previously  indicated, 
this  series  is  designed  par- 
ticularly for  the  busy  man — 
the  illustrations  suggesting 
(at  a  glance  perhaps)  new 
possibilities  for  Shelby  Seam- 
less Steel  Tubing  in  machine 
design. 

^  Next  month  the  operation 
of  the  spinning  machine  will 
be    illustrated,   and   also   the 
flow   of   metal   during  the 
spinning  operation. 


PLATE   NO.   4 

*No. 

1 — Facts  About  Shelby  Seamless  Steel  Tubing  that   Every   Machine   Designer   Should   Know.       (Published 

May.  pages  152-153.) 

No. 

2—  Mechanical  Manipulations  of  Shelby  Seamless  Steel  Tubing.      (Published  June,  pages  1  10-1  1  1.) 

No. 

3 — Mechanical  Manipulations  of  Shelby  Seamless  Steel  Tubing — Flanging.     (Published  July,   pages  166-167.) 

No. 

4  — Mechanical  Manipulations  of  Shelby  Seamless  Steel  Tubing— Forging.     (Published  August,  pages  146-147.) 

For  the  convenience  of 
customers  desiring  im- 
mediate delivery,  stocks 
of  Shelby  Seamless  Steel 
Tubing  are  kept  in  many 


large  cities;  the  location 
of  stock  nearest  to  any 
specified  point  will  be 
given  on  request. 


PITTSBURGH,    PA. 

PACIFIC  COAST   REPHE8ENTATIVES: 

U.    S.    Stoel    Products    ('•>..    S;in    I'-rnnrisfo.    I.os    Aiavli's,    Portland.    Seattle 

EXPORT  REPRESENTATIVES: 

V.   S.   Steel   Products  Co.,    New   York   City. 


^O^ 


^v 


■o  \ 
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Machining  Gear  Blanks  on  tlie  Single  Spindle  Qridley  Automatic 

The  bevel  pinion  shown  is  one  of  the  many  good 
jobs  turned  by  the  Warner  Gear  Company  on 
Gridley  Single  Spindle  Automatics.  This  gear 
blank  is  made  from  a  2^/2"  bar  of  0.35  per  cent 
carbon  steel  to  the  dimensions  shown,  at  the  rate 
of  157  in  101/2  hours.  The  operations  on  the  gear 
blank  are  as  follows:  Stop,  spot,  drill,  form,  ream 
and  cut-off,  and  the  work  must  be  accurate  in  all 
respects.  For  those  screw  machine  jobs  where 
accuracy  is  absolutely  necessary  you  need  a 
Gridley  Automatic. 


WINDSOR  MACHINE  COMPANY, 

OFFICES  AKD  REPRESENTATIVES:  Wpstprn  Sales  Offices,  1229  McCorniick  Building,  Cliicago,  111.  Mwlern  Machinery  &  Engineering  Co.,  1410  C.  P.  R. 
Buildinj;,  Toronto^  {pp  ranada.  Windsor  Maoliinerv  Comiianv,  (!8-Avenue  de  la  Grande  Armee,  Paris,  J.  Ryan,  Manager,  for  Great'  Britain,  France, 
Belgium    ifcd    .'SwitzofTmi.U.      Craven    Bros.,    Ltd.,    Manchester,    England,    Great    Britain   and   Colonies. 
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The  Single  Spindle  Gridley  Auto- 
matic is  built  for  handling  a  large 
range  of  work  accurately.  There  are 
three  sizes  for  handling  bars  up  to 
214",  314"  and  iW  in  diameter  re- 
spectively. The  design  of  the  turret 
permits  the  doubling  up  of  the  tools, 
one  behind  the  other,  on  certain 
work,  thus  affording  a  means  for 
performing  several  operations  from 
one  turret — a  great  advantage  where 
the  work  is  long  or  where  many  dif- 
ferent operations  are  to  be  per- 
formed. The  design  of  this  turret 
eliminates  all  overhang  of  the  cut- 
ting tools,  thus  making  it  possible  to 
take  heavy  cuts  without  chatter  and 
loss  of  accuracy.  It  is  adaptable  to 
accurate  work,  but  not  at  the  expense 
of  time,  because  the  rigid  machine  is 
backed  by  rigidly  supported  tools. 

The  Multiple  Spindle  Gridley  Auto- 
matic has  not  the  range  of  the  Single 
Spindle;  but  it  is  a  greater  producer, 
holding  four  bars  of  stock  in  the 
spindle  carrying  cylinder,  which  re- 
volves step  by  step,  bringing  each 
spindle  with  its  bar  successively  into 
alignment  with  each  tool — a  con- 
struction which  makes  for  enormous 
outputs. 

Send  for  complete  descriptive 
matter  on  these  three  machines. 

WINDSOR,  VERMONT,  U.  S.  A. 

Cliiis.    Churchill    &    Co.,    Ltd..    Jjonihm,    Ilirinlncliaiii.    Manchpator    and    Newcnatle-oiiTjiie.    EiiRland.    and    Glasgow.    Scotland.      M.    Koyemann,    CharlottenatraMe 
11-'.     I>usseldorf.    Germany.    Austria  Ilniiciiry.     Italy.     Norway,    Sweden.      ScUlmunek    &    Company,    Mo.scow,    Itussia,    for    Itussla.      F.    G.    Kretschmer    Sc    Co., 

Frankfurt  on-Main,   Germany,    for  the   Halkiin   Stntrs. 


Sinj^le  and  Multiple  Spindle 
Gridley  Automatics 
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GARVIN 

MILLING  MACHINES 

Made  to  Stand  Long  and  Hard  Usage 


GARVIN  No.  13  Plain  Milling  Machine 
Use  Code     .     .     Accession 


Known  for  their  Rigidity,  Sim- 
plicity, Efficiency  and  Maximum  of 
Output.  In  the  manufacture  of 
these  machines  the  best  materials 
are  used,  hardened  and  ground 
where  necessary. 

Equipped  with  our 

SQUARE  LOCKED 
SOLID  TOP  E^ffS"  KNEE 

doing  away  with  all  possibility  of 
weakness  or  chattering. 

Rigid  and  powerful  under  the 
most  exacting  cuts. 

There  are  other  exclusive 
GARVIN  Features. 

Adjustments  of  No.  13  Plain  Miller 

Table    Feed 24  in. 

In  and  Out  Adjustment 7  in. 

Vertical    Adjustment 19  in. 

Weight       1725  lbs. 

Ask  a  GARVIN  User 


Send  for  our  1911,.  Catalogue. 

FOR  FURTHER  INFORMATION '^^'^^^^'^''^^'^^'^^'^ 


WRITE  US  DIRECT 


Immediate  Deliveries 


MANUFACTURED  BY 


THE  GARVIN  MACHINE  CO. 

Spring  and  Varick  Streets  45  Years  in  NEW  YORK  CITY 

VISITORS  WELCOME 
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The 
Becker 

Model  B 

Made  Chips 
Fly  on  This 
Job 


BECKER 
MILLING 
MACHINE 
CO. 

HYDE  PARK 
MASS..  U.  S.  A. 

AGENTS:  Nilcs-IScnuiitrond  Co.,  Niw 
York.  11.  n.  Slate,  Ilnrtford,  Conn 
National  Supply  Co.,  Toledo,  Otilo 
Rumley-Waclis  Machinery  Co.,  Chicaso 
The  Syracuse  Supply  Co.,  Syracuse 
N.  Y.  Selson  Kngineering  Co.,  Ltd. 
IX)ndon,  England.  Schuchardf  &  Sclmtte 
Berlin,  Germany:  Vienna.  Austria;  Stock 
holm,  Sweden;  St.  Petersliurg,  Itussia 
Copenhagen,  Denmark;  Budapest,  Htm 
gary;  Shanghai,  ('liina;  Toklo.  Japan 
Allied  Machinery  Co.  of  America.  Paris 
France;  Relgium.  Holland,  Portugal 
Spain    and    Switzerland. 


THE  production  rate  on  this  job  is 
startling-.    It  shows  the  great  power 
behind    the    cutting    tool    on    the 
Becker  Milling  Machine. 

A  Novo  Superior  Steel  Inserted  Tooth 
Milling  Cutter  was  placed  at  a  20-degree 
angle,  feed  started  at  .250"  per  revolu- 
tion and  gradually  increased  to  .321"  at 
which  speed  the  table  moved  at  201-:"  a 
minute,  removing  45  cubic  inches  of  cast 
iron  in  one  minute  or  .75"  per  second. 
The  back  gear  ratio  was  5  to  1,  the  cutter 
diameter  6V2"  with  a  periphery  speed  of 
125"  and  a  spindle  speed  of  64  R.  P.  M. 
Such  an  arrangement  produced  a  cut  6" 
wide  and  %"  in  depth. 

You,  no  doubt,  have  similar  milling  which 
could  be  done  quicker,  better  and  more 
economically  on  a  Becker  Model  *'B" 
than  on  any  other  machine.  Write  for 
full  particulars. 
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Where  Lightness 
and  Strength  Count 

LIGHTNESS  and  strength  are  the  essen- 
tials  of  good  vehicle-construction.     Steel 
gives  strength,  but  to  obtain  lightness 
with    steel    construction    is   a  more    difficult 
matter. 

So  far,  steel  tubing  has  proved  to  be  the 
most  satisfactory  material  for  vehicle-construc- 
tion. And  the  most  satisfactory  steel  tubing 
has  proved  to  be 

STANWELD 
STEEL  TUBING 

More  Stanweld  Steel  Tubing  is  used  in  vehicle- 
construction  than  any  other  make.  It  is  used  by 
the  world's  largest  manufacturer  of  go-carts;  by  the 
world's  largest  manufacturer  of  bicycles;  by  the  world's 
largest  manufacturer  of  motorcycles;  by  the  world's 
largest  manufacturer  of  automobiles. 

Why  do  these  people  prefer  Stanweld  Steel  Tub- 
ing? They  prefer  it  because  it  combines  the  qualities 
they  most  require — strength  and  lightness.  Also, 
Stanweld  Steel  Tubing  has  the  finest  finishing  surface 
known  to  steel  tubing. 

If  you  are  manufacturing  any  article  that  demands 
these  qualities,  investigate  Stanweld  Steel  Tubing. 
We  can  bend  it  to  almost  any  form.  We  can  furnish 
it  in  almost  any  length.  We  can  size  it  to  the  thou- 
sandth part  of  an  inch. 

You  can  buy  it  plated  in  almost  any  finish,  or 
enameled  in  almost  any  color.  You  can  get  finished 
tubular  parts  of  the  most  intricate  design.  You  can 
get  many  shapes  and  sizes — oval  tube,  square  tube, 
reinforced  tube,  tapered  tube,  in  fact,  almost  anything 
you  require  in  the  steel  tubing  line. 

Our  facilities  are  practically  unlimited,  and  we  think 
you'll  find  our  costs  surprisingly  low. 

Send  a  letter  or  post-card  today. 

THE  STANDARD  WELDING  CO. 

Edgewater  Park  CLEVELAND 
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The  Transformation 
to  the  Fabroil  Gear 

First,  the  material  in  its  raw  state.  Then  the  com- 
pleted gear,  silent,  tough,  wear-resisting — stronger 
than  iron. 

You  can  depend  on  the  strength  of  Fabroil  Gears — 
their  elasticity  of  teeth  which  resists  the  hard  shocks 
of  alternate  light  and  heavy  loads — their  long  wear- 
ing qualities — greater  than  iron  or  brass. 

Fabroil  Gears  are  proof  against  damage  by  water, 
dampness,  dryness,  heat  or  cold,  and  are  actually 
improved  by  oil. 

Bulletin  No.  A-4110  gives  further  details. 

General  Electric  Company 

General  Sales  OfBce      fl|^      Schenectady,  N.  Y. 

SALES      OFFICES      IN      ALL      LARGE     CITIES 


FABKOII.  UHAR 
(formerly   known  as  Cloth  Pinions)  5076 
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Hi  Ah 


lUM 

d  Steel 


Iridium  High-Speed 
Steel  Tools  can  be 
M^orked  from  9  to 
36  hours  on  one 
grinding,  at  high 
speeds,  taking  heavy 
cuts.  The  secret 
lies  in  the  Cobalt  in 
Iridium  —  the  addi- 
tion of  which  is 
patented. 


iiillRiiliiii 


Let  us  send  the  Iri- 
dium Steel  Booklet 
and  show  you  facts 
of  actual  perform- 
ance— time  saved  in 
tool  grinding — why 
Iridium  cuts  faster 
and  cleaner  and 
longer.  The  whole 
story  for  the 
asking. 


BECKER   STEEL   COMPANY  OF   AMERICA 


90    ■WTEST    STREET 


NEW    YORK    CITY 


TRADE  MARK    R<,g  u  S  Pat  Off 

Tools  of  Quality  Bear  These  Marks 

Unload 
Your 
Drill 
Troubles 
On  Us 


Catalog  82=B  on  request 


Make  Known  the  Facts 


This  is  a  day  of  evolution.  More  and  more  the 
efficient  shop  manager  wants  to  know  whether 
things  are  being  done  well  and  to  capacity.  In 
the  operation  of  Twist  Drills  in  factories  this 
means  the  greatest  number  of  holes  per  grinding 
at  lowest  cost. 

Close  co-operation  between  the  manufacturer  of 
Twist  Drills  and  the  user,  if  established,  results 
in  determining  this  principle  of  efficiency. 

We  maintain  a  corps  of  efficiency  engineers  to 
analyze  Twist  Drill  problems  and  see  that  our 
customers  get  maximum  results  from  the  opera- 
tion of  Drills  in  their  factories.  They  know  every 
detail  of  the  manufacture  and  what  must  be  done 
under  all  working  conditions  in  all  kinds  of 
metals.  This  knowledge  enables  them  to  intel- 
ligently "size  up"  difficulties  and  work  out 
remedies. 

Avail  yourself  of  this  service  by  consulting  us 
now  and  give  us  the  particulars.  If  you  will  let 
us  investigate  your  drilling  problems  you  will 
find  the  results  profitable. 

Treat  your  factory  well  by  getting  "W  &  B" 
Twist  Drill  and  Reamer  Service, 


w: 


:b 


^CO' 


TRADE  MARK'Re^.U.S.Pit  Of' 

Tools  of  Quality  Bear  These  Marks 

THE 

WHITMAN  & 
BARNES 
MFG.  CO. 

Bstahllshed  60  Years 

Manufacturers  of  Twist 
Drills  and  Reamers 

GENERAL  OFFICE: 

AKRON,  O.,  U.S.  A. 

New  York  Store.  64  READE  ST. 

Factories: 

Akron,  Ohio  Chicago.  111. 

St.  Catharines,  Ont. 

European  Office:  149  Quoon 
Victoria  Street,  London,  E.  C. 
Export  Sales  Agent:  A.  J 
Barnes,  90  West  Street,  New 
York   City. 
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You  "will  alzuays  Win 

if  you  submit   the    production  of 
your  screw   thread   work  to   the 

Wells  Self- Opening  Die 


adaptable  to 

Turret    Lathes,    Engine    Lathes, 

Automatic  Screw  Machines, 

Hand  Screw  Machines, 

Drill    Presses, 

Bolt  Cutters, 

Etc. 


SPEED 


In  one  case  thousands  of 
screws  were  made  by  mis- 
take with  a  set  of  carbon 
steel  chasers  at  an  excep- 
tionally high  speed,  the 
machine  operator  believ- 
ing that  the  chasers  were 
of  high-speed  steel. 

The  work  is  exceedingly 
good.  The  chasers  show- 
no  sign  of  the  unusua 
strain. 

The  cause?  The  adjust- 
ment of  chasers  to  the 
body  part  after  they  are 
hardened,  and  a  support 
behind  them  directly  op- 
posite the  cutting  teeth. 


Demonstrated 

for  your  benefit 

at  our  expense 
whenever  you  say  the  word. 


Write  for  the  new  illustrated  hook. 


ENDURANCE 

Several  hundreds  of  tliou- 
sands  of  small,  difficult 
screws  have  already  been 
produced  with  one  Wells 
Self-Opening  Die  on  an 
automatic  screw  machine, 
and  the  die  is  still  work- 
ing, turning  out  work  as 
well  as  ever. 

Several  sets  of  chasers 
have  been  used  up.  Sev- 
eral more  will  be.  But  the 
Die  is  just  as  good  as  the 
day  it  started. 

The  cause?  Correct  design 
— placing  the  wear  where 
it  does  not  affect  the  ac- 
curacy or  the  life  of  the 
tool. 


Wells  Brothers  Company 

DIVISION 
Greenfield  Tap  and  Die  Corporation 

Greenfield,   Massachusetts,  U.  S.  A. 


NEW  YORK: 

107  Lafayette  Street 


CHICAGO: 

13  South  Clinton  Street 


IN  CANADA: 
Wells  Brothers  Company  of  Canada.  Limited.    Gait.  Ontario 
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GasF 


urnaces 


Oven  Furnace  No.  38 

For  Hardening  High  Speed  or  Tool  Steel  Tools 
Especially  Milling  Cutters 

MADE   IN  VARIOUS   SIZES 


are  highly  recommended  by  makers  of 
high  speed  and  tool  steels.  More  uniform 
results  are  assured ;  perfect  control  of 
temperature  to  within  five  degrees  is  a 
distinct  advantage;  no  fuel  is  better 
adapted  for  heating  and  tempering  tools, 
dies,  cutters  and  small  machine  parts. 

The  cost  of  coal  is  soaring.  Gas  is  cheaper 
than  it  used  to  be.  Not  the  cheapest  fuel 
in  first  cost ;  but  its  adaptability  for  heat- 
ing metals,  etc.,  makes  it  the  most  eco- 
nomical fuel  for  manufacturing. 

Specify  "American"  when  ordering  your 
next  Gas  P'urnace  or  Heating  Machine. 
We  carry  a  full  line — would  be  glad  to 
take  the  matter  up  with  your  buyer,  either 
by  mail  or  personally.     Will  you  write? 


American  Gas  Furnace  Co. 

24  John  Street  New  York,  U.S.A. 


Toolmakers! 

You  can  use  to  good  advantage  this 


JH'M.fcJ 


Tap  and  Die  Set 


Lock  it  up  in  your  tool  chest  every  night 
No.  BXlO-cuts  lO  sizes 


40 


40 


32 


20 
1/4 


1/16   .'i/64   3/32   7/04   1/8  9/G4  5/32   3/10   7/32 

Has  combination  Tap  Wrench  and  Stock 

Sixty-five  other  tap  and  die  sets  are  illustrated 
and  described  in  new  catalog,   just  out. 

A.  J.  Smart  Mfg.  Co. 

Division  Greenfield  Tap  and  Die  Corporation 

Greenfield,  Maissachusetts,  U.  S.  A. 


TAYLOR-NEWBOLD  MILUNG  CUTTERS 


Wear  longest — cut  fastest- most  economical.     Made 
in  4"  diameter  for  general  machine  shop  use. 

Wri/e /or  Bulletin.  R.P. 

The  Tabor  Mfg.  Company 

18th  &  Hamilton  Streets  PHILADELPHIA,  PA. 


LEA-SIMPLEX 

Cold  Cutting-of  f  Saws 

Best  Machine  Tools  on  the  market. 
Always  shipped  from  stock.  Ask 
your  machinery  dealer  about  them, 
or  write  us  direct. 

The  Earle    Gear    &   Machine    Co. 

Successor  to  LEA  EQUIPMENT  CO. 
Wyoming  &  Stenton  Aves.  PHILADELPHIA,  PA. 
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Have  Yo\i  Heard  Abo\it 

RASENIT? 

NON-POISONOUS 
Open-Fire  Hardening  Compound 

Rapid  and  Uniform  surface  hardening  without  poisonous  smoke 

and  fumes     Replaces  dangerous  materials  heretofore  used. 

Auk  Your  Dealt  r  vr  Wnli   (  Vi. 


"Kasenit  No.  4" 

Is  the  Perfect  Carbonizer  for  oven  work.     Absolutely  uniform 
and  dependable  results  at  low  cost. 

HASENIT  COMPANY,  II  Water  St.,  New  York 


SPECIAL  WASHERS 


•OOQ 


ALL  STAMPED  NOTCHES 


Send  for  oor 
list  of  703 
Special  Round 
Washer  Dies 


SHEET 

METAL 

STAMPINGS 


Ratchet    Sectors 


i^  KALES-HASKEL  ^ 


A  New  Steel  Tool  Rack 


Portable,       Adjustable,       Strong 

The  New  Britain  Steel  Tool  Rack,  always  parallel 
with  the  floor — has  easy  running  castors  which 
make  it  readily  portable  when  the  shelves  are 
filled  with  tools,  and  its  adjustability  to  height 
adds  greatly  to  its  convenience.  New  Britain 
Steel  Tool  Racks  are  made  of  excellent  steel, 
rigidly  reinforced,  and  particularly  designed  for 
holding  tools,  finished  work,  small  castings,  etc. 
"Steel    Shop    Furniture"    Catalogue    on    request. 

THE  NEW  BRITAIN  MACHINE  CO. 

64     BIGELCW    ST.,     N£Wr    BRITAIN.    CONN. 


^ 


DIE  CASTINGS 


No  machine  work 
ExirGmG  accuracy 
Smooth  on  surfac© 
Fre©  from  blow-holes 
Hard  tou^h  metals 
Very  economical 


Wrile  for  sampl©s.Quo- 

.  tafions  submiiiGcl  from 

bluQ  prinl"s  or  models 

TheLeglerEilermanOdi 

DAYTON,  OHIO 


.y^K^NVv"  WAND  Srff^ 


For^  over  thirty  years,  the 
name  Hawkridge  Bros. 
Company  has  stood  in  the 
steel  world  for  intelligent 
service  and  fair  dealing, 
and  highest  grade  of  Steel. 

If  this  combination  appeals 
to  you,  send  your  orders  to  us. 

HAWKRIDGE  BROS.  CO. 

303  Conjrress  St.,  BOSTON,  .MASS. 


STEEL   OF   EVERY    DESCRIPTION 
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0.    K.    ScR- 
VELLS&  Son  Co. 

-^-REENFIFLD,    MASS.,U.S.A. 


The  New  0.  K.  Screw  Plates 

with  O.  K.  Hammered  Dies 

'I'lie   only    Dies   Hammered   out   of   lliKh   Grade 

Flat  Har  Steel. 

Tlie  Dies  with  the  (hitting  Edges  made  so  they 

roll  the  chiijs  right  out. 

().   K.    Dies   have  plenty   of  chip   clearance  and 

room  to  apply  oil  whore  it  belongs. 

O.  K.  Stocks  have  Adjustable  Guides  of  pressed 

steel.     Have  you  seen   them?     Better  send   for 

our    new    illustrated    catalog    telling   all    about 

them. 

F.  E.  Wells  &  Son  Company 

GREENFIELD,  MASS.,  U.  S.  A. 


MONEY  SAVED 
FOR  ENGINE   BUILDERS 


^ 


jul 


^=czr 


\J±= 


^ 


Reduce  Manufacturing  Costs 
by  the   Use  of   LEARD'S 

Milled  Connecting  Rod 
Forgings  and  Strap  Joints 

stronger,  better  and  less  costly  than  those 
made  in  your  own  forging  department.  Can 
be  furnished  in  any  size  or  type.  Connecting 
rods  are  forged  from  billets  in  accordance 
with  standard  or  your  own  designs.  Strap 
joints  are  made  of  the  finest  forged  steel 
that  will  weld  without  a  flaw.  Our  brasses 
are  accurately  machined  from  a  special 
composition  metal. 

Standard  types  usually  ready  for  immediate 
shipment.     Write  for  full   particulars  now. 

WM.  E.  LEARD,  New  Brighton,  Pa. 


YOU'LL  WANT  ME 


I   am    a    Tool    Case   made    in    Dayton, 
Ohio,    by    H.    Gerstner    &    Sous.      My 
business  is  to  talie  good  care  of  your 
tools,  keep  tbem  in  good  condition  and 
orderly  arranged.    I  am  big  enough  to 
hold   a   full   kit  of   tools,   without  pil- 
ing one  on    top   of   another.    Look    m 
over    and    you'll    see    that    l)eauty    i 
more  than  skin  deep.    I  was  not  mad 
for    show    alone;    they    put 
me    together   to   give   good 
service    to    the    man    who 
gets  me.    Compare  me  with 
other  makes  and  .vou'U  see 
1  :im  the  aristocrat  of  the 
Tool  Case  family. 

Write  for  a  catalogue  for 
more  information. 


'e/i^. 


13-19  Columbia  St. 
DAYTON  OHIO 


SPRINGS 

H  We  can  handle  your  every  requirement 
for  high-grade  springs.     We  make  them 
from    steel,    brass    or    phosphor    bronze, 
either   fiat   stock   or   wire. 
t  Special     attention     is     given     here     to 
careful     manufacturing     and     tempering 
and    we    invite    your   inquiries    for  goods 
having    special    requirements. 
H  All    springs    are    made    to    order    and 
guaranteed    to    be    satisfactory. 
Ask  for   Booklet  5-1. 
Established  1657 

THE  WALLACE  BARNES  CO. 

South (aParallel  Sts.,  BRISTOL,  CONN. 


COIL  SPRINGS 


OF  ANY  SIZE  OR  DESIGN 
MADE  TO  HOLD  THE 

LOAD 

AT  THE  TRAVEL 

YOU  SPECIFY 

COOK  SPRING  CO. 

lOSthSt.nd  East  River 
NEW  YORK     U.  S.  A. 


Hjorth  Perfection  Spring  Winder 


factory    complete    without    one.      Makes 
nd   of  springs.      Right  or  left  hand. 
Capacity  to  3/32  wire  $1.00  „   i,,,„.p,ted     send 
capacity   to  3/10  wire     2.00         \t  ™iar 
Capacity  to  5/lG  wire     4.00 


Hjorth 

Lathe  &  Tool 
Company 

101    Tremont    St., 
Boston,    Mass. 

Works; 
Woburn,  Mass. 


PEERLESS  High  Speed  Steel 

Also  full  line  of  Regular  Crucible  Steels 
and  Steels  for  special  needs. 

Write  us  for  particulars. 

HELLER  BROS  CO.,  Newark,  N.  J. 
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Get  Our  Pyrometer  Booklet 

Bi  i.:.i:ri\    ;i    is    m    ii<ii.ki,i    \..m 
uill    i<-:u\    and   keep.       It    is    iiill 
.U    ri-al    iiiriiniialioii    i>ii    the    snlij.-.t 
of     pyroiiii'tcrs.     their     consIriKtion 
and    use.        Also    gives    a    complete 
leserlpton    of    Iloskins    I'yrometera — which 
lie    built    III    Portable.    Indicating,    Illumi- 
nated   Scale    anil    Hecordlng    Types. 
Ask    for    Bulletin    3. 


Needed  in  Your  Heat-  Treating 
Room  NOW    is  this 

Portable   Pyrometer 

Whatever  the  extent  of  your  heat-treating  work,  this  fine  little 
^ttN/i/\\    Pyrometer  is  needed  in  your  plant. 

If  you  only  hardfii  a  few  tools  now  and  then,  it  will  pay  for  llstlf 
on  the  first  lot. 

Or,  if  your  production  involves  case-hardening  or  annealing  on  the 
most  extensive  scale,  this  pyrometer  will  nil  a  long-felt  want,  for 
it  can  be  carried  handily  anywhere  in  the  plant  and  will  give  you 
the  true  temperature  of  any  furnace,  bath  or  pot. 

If  you  already  have  a  pyrometer  installation,  you  neod  this  portable 
pyrometer  as  a  checking  and  general  utility  instrument. 

This  is  the  smallest,  lightest  and  least  expensive  hUjh-grade  port- 
able pyrometer  made.  Meter  has  aluminum  case,  measures  about 
six  inches  square  by  three  deep  and  weighs  only  five  pound.s.  Com- 
plete pyrometers  (choice  of  four  scales  up  to  2.500  degrees  F.), 
twenty  feet  of  flexible  leads  and  three-foot  Hoskins  Special  Alloy 
Thermo-couple,  $40  f.  o.  b.  Detroit. 

Hoskins   Manufacturing    Company 

ELECTRIC  FUKNACE.s,  PYROMETERS.  AND  HEATING  AHPLIANCES 
-INTERNATIONAL"  A.MMtTERS  AND  VOLTMETERS 

4S9  Lawton  Avenue,  Detroit 

Otis  Building,  Chicago  Oliver  Building,  Pittsburgh  30  Church  Street,  New  York 

Canadian    Tactory:      Canadian  Hopkins.     I. til..     Walkervllle.     Ontario. 


Oil  Cans 

Large  and  small,  all  shapes, 
for  every  purpose  of  lubri- 
cation— an  oil  can  that  is 
in  truth  a 


"GEM 


>» 


Tempered  spring  steel  bot- 
toms, spelter  brazed  seams, 
cold-rolled  steel  bodies, 
are  a  few  features  of  the 


U 


GEM" 


Oil  Can,  and  one  of  these 
cans  will  outlast  many  ordi- 
nary "tin"  oilers.  There  is 
some  satisfaction,  too,  in  a 
can  that  "Keeps  its  Shine 
through  Grit  and  Grime." 

Catalogue  with  full  line  of 
shapes  and  sizes  mailed  on 
request. 


Gem  Manufacturing  Company 

PITTSBURGH,  PA.,  U.  S.  A. 


The  Long  Slot  in  the 

Shaw  One-Piece 
Patented  Wrench 


provides   a   quick-grip, 
never -slip,     quick -re- 
lease   wrench    of    the 
highest  efficiency.    The 
Shaw    Wrench    is 
forged    in    one    piece, 
bevel-jawed,     and     re- 
quires no  adjustments.     Slip 
tlie    jaws    over   the    pipe    or 
nut — the    slot    provides    the 
necessary     spring  —  the 
harder    you    pull,    the    more 
powerful    the    grip    on    the 
work.    A  Shaw  Wrench  does 
the    work    of    the    monkey, 
alligator,   "S"   or   other   flat 
wrench     and     gives     better 
service. 

Eight,  Ten  and   Fifteen 
Inch  Sizes. 

Circular  for  Prices. 


The  Shaw  Propeller  Co. 

619-620  Board  of  Trade  Building 
J*  Boston,  Mass.,  U.  S.  A. 
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''Standing  In"  with  the 
Health  and  Fire  Boards 

Provide  sanitary  and  fire-proof  equip- 
ment in  your  shop  and  you  won't 
dread  the  visit  of  an  inspector. 


Our  sanitary  drinking  fountains  are 
the  "germ-proof"  approved  type  and 
provide  a  cool  and  refreshing  drink 
to  all  comers.  Storage  bins,  shelves, 
boxes,  racks,  etc.,  made  under  our 
guarantee  are  positively  fire-proof, 
durable  and  easy  to  handle. 

IndividusJ  sanitary  wash-bowls  in  battery, 
Sanitary  drinking  fountains,  with  or  without  ice- 
cooler. 
Metal  lockers  of  any  type— in  any  quantity. 
Metal  stools  and  chairs — metal  throughout, 
Metal   stools   and    chairs   with    laminated    wood 

seats, 
Metal  stock  racks  —  many  standards  -  and  to  any 

specifications. 
Metal  vault  fixtures;  shelving;  and  cabinets, 
Instantaneous  water  heaters  and  mixers. 
Work  benches;   soda  kettles;   metal  boxes,  etc. 

Send  for  complete  catalog  to-day. 

MANUFACTURING  EQUIPMENT 
&  ENGINEERING  COMPANY 

209  Washington  Street 

Boston  Mass. 
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,^|  A  Necessity  in  Modern  Drafting  Rooms  4     I 

The  Universal  Drafting  Machine  gives  greater  oppor- 
tunity for  undivided  attention  to  what  you  are  drawing, 
eliminates   a   vast   amount  of   purely   mechanical   drudgery, 
greatly  increases  the  proportion  of  time  and  energy  spent  on 
the  mental  side  of 
an  essentially  men- 
tal occupation,  with 
a  direct  saving  of 
25  to  50  per  cent  of 
the  time  required  to 
make  a  drawing. 

Write    for   further 
information. 

Universal    Drafting 
Machine   Company 


CLEVELAND, 


OHIO,   U.  S.  A. 


Still  Worrying  Along 
With  the  Old  Rawhide? 

If  so,  why?  You  know  the  time  it  takes  to  lace  a  belt 
properly  by  the  old  method.  You  know  every  minute 
wasted  is  a  minute  lost.  You  know  belts  must  stretch 
— that  they  do  break. 


Why  not  clip  the  waste 
time  with  a  "Clipper" 
Belt  Lacer  outfit.  Over 
20,000  are  in  use,  most  of 
them  installed  within  the 
past  three  years. 

The  "Clipper"  system  is 
rapidly    replacing    every 


TRADE    MARK 

BettJ[aper' 


other  method  of  belt  fast- 
ening. The  machine  is 
light,  substantial,  oper- 
ated successfully  by  any 
one,  even  the  boy.  The 
fastening  is  durable,  flex- 
ible, low  in  cost  and 
quickly  made. 


The  machine  is  guaranteed  forever.  It  is 
delivered  free  for  thirty  days'  trial  on  our 
make-good-or-no-cost  offer.  Let  us  send  you 
an  order  on  your  own  dealer  for  a  "Clipper" 
outfit.    Write  us. 

CLIPPER  BELT  LACER  CO. 

1020  Front  Ave.,  Grand  Rapids,  Mich. 


in: 
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I  liis  procliu't  la  nrw  onr)  has  Ikk-ii  tl)<>rou);hiy  tested  in  practice, 
and  is  good.  It  sans  oil  and  improves  lubrication.  You  want  it 
lor  liol  bearings.    No.  I  can  (sufficient  for  mixing  with  live  gallons 

A  Semi-fluid  Graphite  Compound     "' '"' "' "" '""""'' "' «"""' 

.tl.OO  POHTI'AID   IN   THE   UNITKD   HTATEH 

LUMEN  BEARING  COMPANY  R'.Ca,...  Buffalo,  N.Y. 


A  DRILL  HEAD 

For  Any  Layout 


Simple,  strong,  well 
built  and  adjust- 
able to  almost  any 
layout. 

Close  centers  can 
be  easily  ar- 
ranged.     Bronze 

journals,  ball  thrust 
bearings  and  ample 
lubrication  are  pro- 
vided. 

Let  us  show  you 
the  advantages. 
Three  sizes,  up  to 
12  drills  in  a  15" 
circle. 


Sellew  Machine  Tool  Co. 

Pa^vtucKet        RHode  Island 


Mumford 

Pneumatic 

Vibrators 

DROP    FORGED    BODIES 


Mumford  Molding  Machine  Company 

2069  Elston  Avenue,  Chicago 

Sales  Agents: 

VULCAN    ENGINEERING    SALES   CO. 


STOP  THAT  RUST 
WITH  COROL 

"Corol"  will  protect  your  luacliin- 
ory,  tool.s,  etc.,  against  ni.st  and  cor- 
rosion. Gives  thin  but  impervious 
coating.  Very  ecoiioniical  because  it 
goes  live  times  farther  than  slush 
or  otlier  compounds.  Does  not  rub 
oft"  and  even  scratched  spots  will 
not  rust. 

Big  Users  Recommend  It 

Erie  Forge  Co.,  Erie,  Pa.,  says: 
"Used  Corol  eighteen  months  with 
very  good  results  on  shipments  of 
finished  steel  forgings.  Never  had 
complaint  of  rust  or  spotting.  More 
economical  than  slush  formerly 
used." 


Gallon     cans, 
$1.65   each. 
5    gallon    cans 
$1.60  gallon. 
50    gallon    lots 
$1.50    gallon. 


Send  For  Trial  Order 

).  B.  Chicago, 
0.  B.  Chicago, 
0.    B.    Chicago, 


Trial 
Can 
50 
cents 

Guaranteed    satisfactory   or    money   back. 

COROL   SALES  COMPANY 

1422  Fisher  Bldg.,  Chicago,  111. 


GEARING 

Pour  compact  books   covering  this 
important  subject  completely. 

No.  1— Worm  Qearing. 
No.  15 — Spur  Gearing. 
No.  20— Spiral  Gearing. 
No.  37 — Bevel  Gearing. 

All  units  in  Machinebt's  Reference 
Series.     25  cents  each. 


Keyseating        E^    BURR 


The  Burr  Shaft  Keyseating 
Machine  not  only  saves  time 
by  making  it  unnecessary  to 
remove  the  shaft  from  its 
hangers  to  cut  keyways,  but 
it  also  assures  positively  ac- 
curate keyways  up  to  5" 
diameter  and  12"  long.  The 
"Burr"  will  pay  for  itself  in 
no  time — and  the  first  cost 
is  only  $40.00. 


May  we  send  the  "Burr"  Catalogue? 

JOHN  T.  BURR  ®  SON,  "^^I  Brooklyn,  N.  Y. 


I 


The  Best 
Carbon  Paint 

lOvcrjr-t  Is  a  lustrous,  lilaek  car- 
bon j.Miiit  that  couililnca  the  (|uali- 
tics    of    cheapness    and    durability. 

It  is  a  bitnminons  product  and  la 
clastic,  adhesive:  will  not  rub,  peel  or 
scale;  will  not  become  brittle  and  crack; 
is  impervious  to  moisture;  can  be  used 
in  any  climate;  resists  all  action  of 
acids,   alkalies,   gases,   steam   vapors,   etc. 

Kvcrjet  Elastic  Taint  meets  every  re- 
quirement of  a  proper  protective  [lalnt 
for  metal  surfaces  and  is  also  adapted 
for  use  on  all  woodwork  exposed  to 
weather  or  moisture. 

It  penetrates  tborouKhly  the  wood 
fibers,  fills  up  the  pores  and  cracks, 
and   prevents  dei-ay. 

liooklcl  o„  rc/uetl 

Barrett  Manufacturing  Co. 

N'cw  York     Chic.-iKO     I'hiladclpl 
.'^t.    I.ouis  Cleveland 

f'incinn.Tti  Pittsburffh 

Birmingham      Kansas   City 
Minneapolis  Seattle 


QUICK  OPERATING  LEVER  VISE 

Of  excellent  design  and  thoroughly  well  made, 
■iou    can   ri-ly   on    it    for   satisfactory   service. 
A    trial    will    convince    you. 
We  shall  be  glad  to  send  full  details. 

The  Carter  ®  Hahes  Company 

sterling  Place,  WINSTED,  CONN. 


Morton  Manufacturing  Co. 


Draw  Cut  Pillar  Shapers,  Special  Draw  Cut 
Locomotive  Axle  Box  Shapers.  Locomotive 
Cylinder  Planers,  Portable  Blotters,  Steel 
Foundry  Shapers,  Frog  and  Crossing  Shapers, 
Stationary  and  Portable  Keyway  Cutters. 

Finished  Machine  Keys. 

Office     and     Works,     MUSKEGON     HEIGHTS. 

MICH.,    U.    S.   A. 


Professional 


PATENTS 

C.    I^.    PARKER. 

Ex-member  Sxamining  Corps  U.  S.  Patent  Office 

AHORNEY-AT-LAW  AND  SOLICITOR  OFPATENTS 

American  and  foreign  patents  secured.  Searches 
made  to  determine  patentability,  validity  and  in- 
fringement. 

Handbook  for  inventors  sent  upon  request. 
200  McQllI  Bulldlnx  WASHINGTON,  D.  C. 
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JIGS  AND  FIXTURES 

WE  SPECIALIZE  IN  THE  MANUFAC  lURING  OF  ALL  KINDS  OF 

DRILLING   AND    MILLING   JIGS   AND   FIXTURES 

PROMPT  DELIVERY  GUARANTEED 
THE  COLUMBUS  DIE,  TOOL  &  MACHINE  CO.,  COLUMBUS,  OHIO 


The  Tool  Holder  with  Five  Advantages 


4.  Special  treatment 
-    hard  and  touch. 

5.  HlKh-speed  cut- 
ter—Taylor- White 
treatment. 


THE  READY  TOOL  CO.,  ''"^"^:i^rr''''- 


"ELGIN" 
Precision  Attachments 

Precision  work  requires  machlnea  built 
to  the  very  closest  standards  of  accuracy. 
Elgin  rreclsion  Rencli  I-atlies  meet  every 
demand  for  flue,  accurate  machining,  and 
with  their  ninny  Precision  Attaclimenis 
are  adaptable  to  a  wide  range  of  work 
In  the  tool  room,  ex|FcrinicMta!  shop  or 
for  light  niMinifiicturiiig.  When  in  the 
market  for  Precision  Tools,    write  us. 

THE  ELGIN  TOOL  WORKS 

ELGIN,  ILLINOIS 


A.  G.  BUTLER 

PATTERN    LETTERS E 

For  Iron  and  Brass  Castings. 
Verious  styles  and  sizes.  For 
Machines,  Bridges,  Tablets,  etc. 

Leather  Fillet.    All  sizes  in  slack, 
alth  Building,284-286  Pearl  St..  New  York 


Duplex  Hose  Coupling  Co. 

512  Jeannette  Street     WILKINSBURG,  PA. 


Both  ends  alike  —  no  reducers 
needed  between  V4" — %" — %"  or 
%".     Made  for  hose  or  pipe. 


Fine  MacHines  For 
Fine  >Vork 

Tool-makers,  electricians,  model- 
makers,  machinists  in  all  classes 
of  accurate  manufacture  should 
know    the   advantage   of 

StarK    Precision    loathes 

Cdttilogue  B  iviU  be  mailed 
on  request. 

STARK  TOOL  COMPANY 

"WAl^THAM.  MASS. 


Coventry,  England 

Advertiser  having  up-to-date  Works  with  modern  equipment, 
is  prepdred  to  manufacture  for  English  trade  Patents  or  any  smart 
line  of  Machine  Tools,  or.  would  erect  and  equip  large  engineer- 
ing works  on  suitable  terms. 

Coventry  is  situated  in  the  centre  of  the  country,  is  very  acces- 
sible and  supplied  with  first-class  engineering  labour  and  transport 
facilities.    Further  particulars  on  application. 

w.  P.  McCarthy 


COMPARE     with    your   pre- 

sent   Handle 

costs,  our  prices  for  Ball  Cranks  and 
Machine  Han<ilea  of  every  descrip- 
tion, from  liar  steel.  Accurate,  highly 
finished,  complete  in  every  detail  and 
ready  to  attach. 


Thi  Cincinnati  Ball  Cranic  Company 

Cincinnati,  Ohio 

Successors  to  this  dept.  of  the  SrHACllT  Mfg.  Co. 


SHARERS 

[il  EXCLUSIVELY 

lU  12   to    32    Inch    Stroke 


Smith  &  Mills  Co. 

CINCINNATI.    OHIO.    U.    S.    A. 

FOREIGN  AGENTS:  C.  W.  Burton.  Griffiths 
\-  Co..  London.  O.  &  F.  I.imhourg  Freres. 
Itrussels.  Van  Hietschoten  &  Ilouwens. 
Uolterdam.  Glaenzer.  Perreaud  &  Thonilne. 
r.qris.      StussI    &    Zwiefel,    Milan. 


w^ 

Electric  Buffer 

and  Emery  Grinder 


Bulling  Aulomobilcs.  Signs,  Oflicc 
Fixtures,  Sliver  Plate,  etc.  Can  be 
used  lor  Emery  Grinding  up  to  and 
including  4x5"  wheels.  Can  be 
fitted  to  any  standard   lamp   socket. 

Stow  Mfg.  Company 

Binghamton,  N.Y. 

Chicago  Office;     Barton  Tool  &  Supply  Co., 
lOG   So.    Ji-lfcrson    St. 


CONTRACT  MANUFACTURING 

PATENTED  ARTICLES 

LIGHT  MACHINES 

IVIACHINE    PARTS 

METAL  STAMPINGS 

J.  Edward  Dunn  Co. 


N£W  YORK 


f^mmmm 


MODtLDCOUNTn?  I 

THEWUDlllIAHTCOIIMKYj 


You  don't  count  paiH.  producl  or  opctolioni  except  lo  acl  (acl». 
Then  gel  cold,  exact  f.icl«  in  figurej  ihol  can  he  depended  on. 

Durant  Counting  Machines 

on  your  stamping  pres,vs.  conveyors,  screw  machines,  etc..  Tau 
till  ir  irmi.     Biillianl  figures,  quick  reselling,  widely  adaptable, 
and  above  all.  al.solulely  dependable.     Catalofmr  -'  ••' 
THE  W.  N.  DURANT  COMPANY.  Milwaukee.  Wi«. 

PHOTOGRAPHS 

Commercial  photographs  o(  machinery  and  machine  operations 
made  anywhere  within  200  miles  ol  Chicago. 

HIGH    GRADE   WORK    GUARANTEED 

c.  w.  FORD  *  CO 

Machinery  Photographer* 

2918     MADISON     STREET.     CHICAGO 

Phone  Kedsic  5312. 
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A  Good  Example  of 
Nelson  Die  Making 

This  Ktci'l  stamping  forms  tlie  base  of  a 
lliousaiid  dollar  moviiiK  picture  camora.  It 
must  b(!  aci'uratf.  Tlic  vviiolo  caiucra  is  built 
up  on  it.  That's  oiii^  of  the  reasons  why  we 
wore  commissioned  to  make  the  punc:h  and  die. 

It  i.s  the  difficult  job  on  which  wo  can  show 
the  best  results-  the  grc^atest  economy.  Wo 
have  the  experience,  the  e(iuipment  and  the  men 
to  turn  out  the  most  accurate  work  at  a  rea- 
sonabli"    cost.      It    will    pay    iiou    to   consult   us. 

NELSON  TOOL  CO.,  Inc. 

7S1   7X3  Hast  142nd  Street,  Ni:W  YORK  CITY 


BUNTING'S 

Bronze  Bushings 


MACHINED  COMPLETE 

MADE  IN 

A  Factory  Devoted  to  Bushings 

ASK  FOR  PRICE  LIST  "G"  OF  1300 
STANDARD  SIZES 

When  you  buy  Bunting  Bushings 
you  obtain  without  charge  the 
use  of  the  Greatest  Pattern  and 
Tool    Equipment    in    Existence. 

BUNTING  BRASS  &  BRONZE  CO. 

748  SPENCER  STREET         TOLEDO,  OHIO 


M  II    Our  own  work  demands  absolutely  accurate  gears — the  geaurs  we 
^J     make  for  you  will  be  the  same  kind. 

"Kutrite"  Gears  are  the  product  of  a  plant  equipped  with  every 
facility  for  turning  out  high-grade  work. 

Spur,  Spiral  and  Worm  Gears  of  our  manufacture  are  correct  in  design, 
every  tooth  uniform — absolutely  "Kutrite". 

Prices  are  as  right  as  the  cut,  and  deliveries  prompt. 

We  also  build  special  machinery  from  your  specifications  or  will 
work  up  designs  and  submit  for  your  approval.        Write  us. 

The  Bickett  Machine  *Sl  Manufacturing  Company 


Hopkins  and  Cutter  Streets 


CINCINNATI,  OHIO 
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McKENNA 
HIGH  SPEED 
DRILLS 


Are  by  far  the 
best  because 
they  are  made 
from — 


Milling 

the  web  makes  these  drills 

absolutely  true  at  all  points. 

We  believe  that   these 

few    reasons  are   sufficient 

to  convince  any  buyer  or  user 

that  McKenna  Drills  are  the 

most    efficient,   and   economical    to 

purchase. 

Write  for  Price*  and  Discount. 

McKenna  Bros.  Brass  Co. 

PITTSBURGH,    PA. 

Send  us  trial  order  for  test. 


The  Colbum  Heavy  Duty  Drill  Press  makes  high 
speed  drilling  a  reality,     it  is  capable  of  driving  high  speed 
drills  to  the  limit  of  their  endurance.     Several  sizes. 
Get  the  Bulletins. 

Colburn  Machine  Tool  Co. 

FRANKLIN,  PA. 


Bolts  and  Screws 
That  Hold 

Made  by  our  proce.s.s  of  electric  weld- 
ing, they  show  50  to  60  per  cent  greater 
strength  when  i)ut  to  the  breaking  te.st. 


If  strength  and  good  finish  are  neces- 
sary in  your  product,  send  us  your 
inquiries  for  large  and  special  size  bolt 
and  screw  work. 

Ask  lor  a  snmplc  and  our  record  of  tests. 

The  Electric  Welding 

O         J  J.      /^^     Cleveland 

r  roducts  Co.      o  h  i  o 
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IT'S     A    BAKER 


No.  314  High  Speed  Drill 

Driving  a 

2y2"  Drill  6"  Per  Minute 

From  the  Solid 

Material — Drop-forged  Wrought  Iron. 
These  saddles  2%"  thick  were  pierced 
in  37 V2  seconds  each. 

This  is  the  kind  of  production  you  may 
expect  from  the  Baker  Drill. 

WHY?  Because  of  rugged,  simple  con- 
struction, annular  ball  bearings,  hard- 
ened gearing  and  a  multitude  of  minor 
details,  all  combining  to  make  the  most 
efficient  drilling  machine  ever  built. 

Nor  should  the  ease  of  operation,  speed, 
feed,  table  changes  and  the  like  be  over- 
looked. We  can  furnish  interesting 
data  in  reference  to  your  own  work. 
May  we? 


Two  and  one- 
half  Minutes  was 
all  the  Time 


^      that  the  ^^  r  4 

Automatic  Threading  Lathe 


required  to  cut  this  Cast  Iron 
Worm  2V3"  outside  diameter 
and  IVs"  face  with  a  one-inch 
double  thread. 


Let  us  estimate  on  your  threading 
requirements. 

Automatic  Machine  Co, 

BRIDGEPORT,  CONNECTICUT 
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A  "Star"  for  Contract  Work 

For  getting  a  job  done  on  time,  and  satisfactoriiv,  a  "Star"  Engine  Lathe 
IS  unsurpassed.  Light  duplicate  parts  can  be  turned  economically,  everv 
adjustment  for  close  accuracy  and  rapidity  in  operation  is  easily  made, 
and  all  operating  levers  are  placed  witliin  easy  reach  of  the  operator. 

The  price  of 
"Star"  Lathes 
is  very  low. 
We  build 
them  in  (|uan- 
tities,  in  plain 
linish  and  on 
simple     lines. 

You'll     find 

The  Seneca  Falls      M  besf suilSi  for 

Manufacturing  ^^  general     tool- 

^  ^v  room     and 

Company  ML  manufactur- 

330  Water  Street  B^fe-^  ing  WOrk. 

SENECA  FALLS,  N.  Y. 


CANADIAN  SALES  AGENTS:  The  Canailiiin 
KnlrliMiiksMiiisi'  Co.,  Ltd..  Montreal,  Tor- 
onto. St.  Johns.  N.  B.,  CalRary,  Saskatoon, 
\Viiirii|„>K.    Vani'onvi  r. 


Send  for  the  catalogue 
and  details 


We  Make  Drills  Only 


A  complete  line 
from  16"  to 
30"  inclusive, 
stationary, 
sliding  and 
traveling  head, 
sensitive  a  n  d 
high  speed. 
Equipped  with 
tapping  at- 
tachment, 
belted  or 
geared  motor 
drive,  or  quar- 
ter turn  coun- 
tershaft for 
arranging  in 
series. 


11'  rite  for 
oiw  catalo;;. 
Published  in 
English. 
SiKinish  and 
Fix'nch. 


28  ■   TRWELI.NC   IIE.AI) 


SIBLEY  MACHINE  TOOL  CO. 

8  Tutt  Street,  South  Bend,  Ind.,  U.  S.  A. 


SPEED  AND  SERVICE 

ARE  COMBINED  IN  THIS  NEW 

HIGH  SPEED  DRILLING  MACHINE 


Equipped  with  Hess-Bright  Ball 
Bearings  throughout 

Drives  high  -  speed 
drills  to  capacity  of 

steel. 

Gives   long   service 
under  severest  con- 
ditions   of    modern 
practice. 
Capacity  of  chuck, 


'U 


drill. 


Bulletin    302   contains 

complete    details    and 

specifications. 

Send  for 
it  noir. 


LELAND-GIFFORDC0.5^2?J.%"s':J: 
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CARE 


In  tlioir  fillKiiniciit,  in  llic  Hclcrtioii  (il  lirst-Ki"ulc  matorlal,  In 
niiicliiiiiiiK  lo  jiKH,  In  tli(!  use  of  modern,  pracllcal  ('(luipnuiiit, 
and  no  siicelal  hurry  to  put  throuKli  oIIkt  llian  good  work 
la  the  main  roaaon  why  (;HAMIM()N  LATHES  arc;  a  Htandard 
for  accurate  boring,  turninK,  fatdnj;  and  acrcw-cuttlnn  lathe 
opcratloiiH. 

Designed  with  extra  wciiglit  and  every  convfuiu^nce  makes 
thoni  tlie  ideal  machine  for  Tool   Room  and   l''actory. 

Five  Sizes:     10-12-14-16-  and   18-inch. 

CHAMPION  TOOL  WORKS  CO. 


2422  Spring  Grove  Avenue 


CINCINNATI,  OHIO,  U.S.A. 


AN  UP-TO-DATE 

ToolRoom 
Drilling 
Machine 


Every  First -Class 
Factory 


The  machine  illustrated 
herewith  is  one  of  the 
specials  m  the  line   of 

Ball  Bearing  Drilling 
Machines 


It  is  strictly  high-class  in 
every  respect. 


WE  HAVE  MACHINES 
TO  SUIT  EVERY  FIELD 
O  F  SENSITIVE  DRILLING 


Whatever  your  needs,  let  us  have  your  inquiries. 
We  will  be  glad  to  give  you  full   information. 

THE  CINCINNATI  PULLEY  MACHINERY  COMPANY 

CINCINNATI,  OHIO,  U.  S.  A. 


The  Bickford  Thread  Milling  Machine 


Selected  by  the  Walworth 
Manufacturing  Company  of 
Boston  as  the  best  machine 
they  could  get  for  threading 
taps  quickly  and  accurately. 
The  "Bickford"  threads  a 
tap  and  relieves  the  thread 
at  one  revolution  of  the  tap. 
Many  other  prominent 
manufacturers  are  enthusias- 
tic over  this  latest  Bickford 
Thread    Milling    Machine. 

Details? 

BICKFORD  MACHINE 

COMPANY 
Greenfield,  Mass.,  U.  S.  A. 


Dayton  Swaging  Machine 


THE  EXCELSIOR  NEEDLE  CO.,Torrington,  Conn- 

Covfiitry  .Swaging  Co.,  Ltd.,  White  Friars  Lane,  Coventry,  England.  Agents 
lor  Great  Britain.  Fenwiek  Freres  &  Co.,  8  Itue  de  Rocroy,  Paris,  France, 
Agents   for    France,    Italy.    Belgium,    Spain,    Portugal   and    Switzerland. 


44 


FOX^^  LATHES 

Are  rarely  for  sale 

SECOND  HAND 

RELIABLE  TOOLS  OF 
GREAT    DURABILITY 


THE  AMERICAN  TOOL  &  MACHINE  CO. 


Incorporated  1864 


BOSTON 
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PULL 


/   To  Draw  towards  one;   /    WKHSTKRIAN 

\   To  Drag  or  Haul  \  DICTIONARY 

AND  THAT'S  THII 


CISCO    LATHES 


THEY  DRAW 
Customers'  Attention 
Users'  Approval 
Employees' 

Satisfaction 

They  Are 

STRONG 
They  Are 

ACCURATE 
They  Are 

EFFICIENT 


THEY  HAUL 

Your  Profits 
Your  Comfort 
Your  Content 


BUY  TODAY 

FOR 

EVERYDAY  USE 


THE  LATHE  WITH  THE  PULL 


THE  CINCINNATI  IRON  AND  STEEL  CO.  "^^^^^TNa^NAV.^Hfa  JT  a/^^"" 

Ilarron,  Hiokaiil  &  MiCoi.c.  Sai.  liMii.is.o  anil  I.os  AiirpU-s.  A.  IS.  WilliMins  Mrliv.  (^o..  \Vliiiii|..-i,',  St.  J0I1118  1111. 1  ■loroiit...  ''""■  ''"lir 
Canada  Macblncry  Agpney.  Mimtrcal.  Can.  Carvln  Marlilnc  Co.,  New  York.  Hi-n<lri.-  &  Boltboff  Mfg.  &  Su|i|)ly  Co..  In-nvir,  Colo  Knicht 
&  Wall  Co.,  Tampa,  I'la.  SnnderlanO  Mcliy.  &  Supply  Co.,  Omaha,  Ncl).  C.  'J'.  Tattprson  Co.,  Now  Orlcanr),  Jjt.  A.  I>.  Wbltc  "'"y-  '-'>■■ 
ChicaRO,  111.  Park  &  I.ncy  Co..  Sydney,  N.  S.  W.  Perine  Machinery  Co.,  Koattle,  Wash.  Carlln  Mch.  &  Supply  Co..  I'lttnluirgh.  Ta.  "»»■?* 
Machinery  Co.,  Fort  Wayne,  Ind.  United  Iron  Works,  Spokane,  Wash.  Southern  Mchv.  E.tehance.  Jacksonville.  Fla.  J.  I-  Undsay.  IJ'^n- 
niond,  Va.  Stratton  &  Hragg  Co.,  Petersburg.  Va.  Marshall  &  Huschart  Mcliy.  Co.,  St.  T/)ul«.  Mo.  C.  E.  Fales  Mchy.  Co.,  Detroit,  Mich. 
The  Equipment  Co..  Kansas  City.  Kansas.  Vandyck  Churchill  Co..  Philadelphia,  Pa.  San  Antonio  Mchy.  &  Supply  Co.,  San  Antonio,  Texa». 
Bacon-Farnum    Co.,    Springfield,    Mass. — Agents. 


S  &  S  Gear  Hobbers  run 
smoothly  without  vibra- 
tion and  produce  uniform, 
positively  accurate  gears. 


The  Generating  Method 
of  Gear  Cutting 

IT  is  much  more  economical  to 
cut  gears  on  a  Schuchardt  & 
Schutte  Generating-  Gear  Hob- 
ber  than  with  the  reciprocating 
saddle  and  single  cutter  machine 
There    is    no    idle   return 
motion    or    extra   traverse 
required  for  dividing,  and 
the  hob  is  always  in  contact 
with  the  work. 

Copies  of  our  catalogues,  "Gear 
Robbing  the  S  &  S  Way,"  will 
be  mailed  to  those  interested. 
Use  them  as  a  guide  in  purchas- 
ing gear-cutting  machines. 

SCHUCHARDT  &  SCHUTTE,  Cedar  and  West  Sts.,  New  York,  U.  S.  A. 
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Knowing    Where   to    Buy   Satisfaction 
is    Knowing    trade  SEMHI  mark    Saws 

Huther  Bros.  Saw 
_JJ'    Manufacturing  Co. 

1108  University  Avenue 

Rochester,  N.  Y. 


What  a  "REED"  Will  Stand 

When  you  want  a  Vise  that  must  stand 
up  under  very  heavy  work,  choose  a 
Reed.  No  matter  how  severe  the  strain, 
you  can't  break  a  Reed  Vise  because  it 
is  guaranteed  to  stand  up  under  any 
working  strain  to  which  it  may  be 
subjected. 

You  should  use  Reed  Vises.  They  cost 
no  more  than  several  other  Vises  that 
are  not  so  strong.  Don't  you  think  our 
guarantee  of  absolute  freedom  from 
breakage  is  a  strong  enough  protection 
for  anybody? 

Write  for  catalog. 

REED  MANUFACTURING  CO. 

ERIE,  PA.,  U.  S.  A. 


Qualified  Accuracy 

Anything  that  is  close  enough  to  actual  size  tor  the  conditions  in 
hand,  is  accurate  [or  that  particular  case.  So  accuracy  is  merely 
relative.     Accuracy  must  be  qualified,   definite,  to  mean  anything. 

Atlas  Steel  Balls 

are  guaranteed  absolutely  accurate  within  one  ten-thousandth  o( 
an  inch  I     Here's  accuracy  that  means  something.     It  distinguishes 

ATLAS  BALLS  from  merely  balls. 

It  ties  you  down  to  the  one  ball  you 

can   use.       Write   for   the    "ATLAS 

BALL  BOOK"  now. 

ATLAS   BALL   CO. 

203  Olenwood  Ave.  Philadelphia 


my^B 


TESTING  APPARATUS 

MAKING   SURE   OF   QUALITY 

There  is  only  one  way  to  make  sure 
of  quality  in  the  materials  you  buy, 
.■ind  in  the  products  you  sell — that  is, 
to  test  them.  The  two  instruments 
shown  herewith  are  the  simplest  and 
most  economical  for  their  respective 
purposes. 

To  determine  how  hard  or  tough  is 
any  metal — what  is  the  resistance  to 
wear    or    shock — you    need    the    Shore 
Scleroscope.      For   control   of   tem- 
pering,    annealing    or    any    other 
heating  opwation.  the  Shore  Pyro- 
scope   is   the   practical  device. 

"Write    today    for   "booklets   fully         Scleroscope 
describing  the  uses  and  benefits  of    (World  Standard 
these   instruments.  Hardness  Tester) 

Shore  Instrument  &  Manufacturing  Co.,  555-557  W.  22d  St.,  N.  Y. 

FOREIGN   AGENTS:     Sclmclianlt   &    SL-liiitto,    Rerlin.    London.    Shanghai, 
sbuig,    Copenhagen,    Hndapest. 


Pyroscope 
(Tempera- 
ture 
Tester) 


BND  THRUST  FRICTION  TROUBLES  OVERCOME 


state  your  difficulties  or 
ask  for  bulletins. 


Steel,  Brass  and 
Bronze  Balls 


AUBURN    BALL  THRUST  BEARINGS 

AUBURN  BALL  BEARING  COMPANY,  33  Elizabeth  Street,  ROCHESTER,  N.  Y. 


IVITH   A  FOUR   POINT 
CONE  CONTACT 
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"COES^THE  LEADING  WRENCH 

"Coes"  Genuine  Wrenches   have  held  fronl  |)hice  ior  iiiDre  than 
seventy  years — in  spite  of  the  sharpest  competition  and  the  most 

persistent  imitation. 

Stronger  than  other  wrenches,  they  are  more  efficient — made  in 
a  wide  range  of  sizes,  they  are  more  adaptable  to  requirements. 

Simplest  in  design  and  construction,    they  stand  hard  usage  and 

hold  their  own  under  all  conditions. 

Three  Styles  in  "Coes" 

The  Knife  Handle  "Coes"  for  general  utility  6"  to  21"  sizes — hard-wood 
handle,  head  and  bar  in  one  piece. 

The  All  Steel  "Coes,"  for  extra  hard  service — construction,  steam,  water 
4"  to  21"  sizes. 

The   Key   Model   "Coes,"   for  the  engine   room   and   railroad   plant — the 
largest  of  the  "Coes"  wrenches — 28",  36",  48"  and  72"  sizes. 

Pick  your  "Coes"  and  order  by  name  from  your  dealer. 

Coes    Wrench    Company,    Worcester,    Mass. 


AGENTS       J.    C.    McCARTY    &    CO..    21    Murray   Street,    New    York.      438   Market   Street,    San   Francisco,    Cal.      1515   Lorimi-r   Str. 
AGENTS:    JOHN  H.   GRAHAM  &  CO.,   113  Chambers  Street,  New  York.      14  Thavies  Inn,   Holborn  Circus,  London.   E.   C.      Copinhe 


■ct,    Denvnr.    Colo, 
gen.    0.   Denmark. 


Dudgeon  Appliances 

Hydraulic  Pumps,  Jacks,  Rail- 
benders — hydraulic  machinery  of 
all  kinds  bearing  the  name 
"Dudgeon"  can  be  relied  upon  to 
give  positive  satisfaction. 

The  Triple  Plunger  "Dudgeon"  Pump 
for  instance,  has  the  durability  to 
stand  continuous  "twenty-four- 
hour-a-day"  service  and  still  up- 
hold the  Dudgeon  reputation  for 
quality  service. 

The  "Dudgeon"  Universal  Hydraulic 

Girder  and  Rail-bender 
is   so   constructed   that   the 
ram  can  be  run  against  the 
v^^ork  by  a  rack  and  pinion; 
the  first  stroke  is  therefore  made 
under  pressure.    Double  pumps  as- 
sure rapid  operation,  and  a  sub- 
stantial clamping  device  holds  the 
work  firmly. 

If  heavy  castings  mast  be  lifted,  materials  ben'  or  any 
hydraulic  force  employed,  use  "Dudgeon"  appliances. 

RICHARD  DUDGEON 


TRIPLE    PLUNGER    PUMP 


Broome  and  Columbia  Sts. 


NEW  YORK  CITY 


HYDRAULIC    RAIL-BENDER 
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Triplex  Block 

"From-hook-to-hook- 
a-Une-of-steel" 


THE  modern  hoist 
used  and  endorsed 
as  best  in  hundreds 
of  industries  where  the 
safe,  efficient  handling  of 
loads  is  a  factor  in  the 
conduct  of  business. 

Each  Yale  Triplex  Block 
is  rated  on  the  long  ton 
basis  (2240  pounds)  and 
tested,  with  3360  pounds 
for  each  ton. 

Tell  us  your  hoisting 
and  conveying  problems. 
Our  staff  of  engineers  is 
always  available  for  ad- 
vice and  suggestions.  Let  us  send  you 
our  Book  of  Hoists.  A  request  will 
bring  it. 

The  Yale  &  Towne  Mfg.  Co. 

Makers  of  YALE  Products: 

Locks,  Padlocks,  Builders'  Hardware,  Door  Closers 

and  Chain  Hoists 

9  East  40th  Street  New  York  City 

Chicago:      74    East    Randolph    Street 
San   Francisco:     134    Rialto   Building 


There's 
Profit  in  the 
Sumnier  Lull 


Durmg  the  sweltering  summer  days, 
when  the  thermometer  sizzles  around 
the  nmeties;  when  everybody  lets  up; 
when  profits  go  down,  but  over- 
head stays  where  it  is — that's  the 
time  to  make  profits  bigger  for  the 
busy  fail  and  winter.  You  can  best 
afford,  during  the  slack  season,  to 
install 

"SELLS" 
Roller  Bearings 

the  dependable,  all-split  line  shaft  bearings, 
that  interchange  with  plain  bearing  boxes.  If 
you  install  them  now,  or  later  in  the  summer, 
you  will  be  drawing  profit  out  of  the  low- 
profit  summer  months — the  lull  time  of  the 
year — by  preparing  for  a  lower  power  expense 
as  soon  as  business  picks  up.  The  thousands 
of  "Sells"  bearings  in  use  are  your  best  guar- 
antee of  the  service  that  you'll  be  building 
into  your  plant.    Write  today.     Catalog? 

Also  "Sells"  Commercial  Roller  Bearings, 
Power  Transmission  Machinery,  Punches 
and  Shears,  Grinders  and  "RoIIerine." 

Royersford  Foundry 
®  Machine  Co. 

54  NORTH  5th  STREET 
PHILADELPHIA 


"Use 
Kollerine. 
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YOU  WILL  DO  BETTER  WHEN 
YOU  ORDER 

"TOLEDO  CRANES" 


THE  TOLEDO  BRIDGE  &  CRANE  CO. 

2950  Dorr  Street  TOLEDO,  OHIO 


It  Would  Require  Six  Men  to 
Lift  this  Casting 


Can  you  afford  to  take  six  men  away 
from  their  regular  work  just  to  carry 
some  heavy  castmg  to  a  machine?  Not 
when  a  Canton  Portable  Crane  and  one 
man  can  do  the  work,  not  an  experi- 
enced, high-priced  man  at  that. 

Canton  Floor  Cranes  are  well  built, 
simple  to  operate  and  they  sure  can 
lilt.  Prices  nre  reasonable.  Ask  (or 
Booklet   E-IO.   when   writmg. 


THE  CANTON  FOUNDRY  &  MACHINE  CO. 

CANTON,   OHIO,   U.  S.  A. 


"IMPERIAL" 

The  Perfect  Hoist 


"Safety  First"  is 
the  universal  cry 
all  over  the  coun- 
try— KuardaKain.st 
breakage  in  your 
lilting  apparatus ; 
install  "Imperial" 
Chain  Hoists.  The 
new  automatic 
brake  control,  solid 
steel  cut  gear  s, 
perfect  balance 
and  reinforced 
construction  are 
advantages  which 
work  for  your  in- 
terests. 


Buy   safety,    strength    and  durability  by 
specifying  "Imperial"  on  that  hoist  order. 

THE  FRANKLIN  MOORE  CO 

WINSTED,  CONN.,  U.  S.  A. 


In  this  application  of  New  Departure  ball  bearings,  tbe  front  end 
of  tlic  spliiillc  is  suiiporlid  by  two  Nfw  licpartiir.'  Slnglt  Uow 
bciirlncs    iit   licuvv    sirii-s.    tin-   unter    thiik   of    wlii<li    lloat    so    tbat 


vlii<'li  lloat  so  tbat 
tluv  takf  only  "r.idial  lonils.  Tbe  rear  mil  of  tbf  spindle  Is 
mounted  on  New  l)c|iartui-e  lioubli-  Uow  bearinR  »o  clamped  that 
It  takes  all  thrust  on  tbe  spindle  and  larrli's  the  radial  loads  as 
well,  Tbe  puliev  cone,  mounted  on  a  SlnRb-  Uow  ball  bearlnK. 
turns  with  mililn'ilini  frirtlon  wbcn  tbe  l)a(k  Riurs  art'  thrown  in 
c.u   licavy  cuts. 

New  Departure  Ball  Bearings 

in   Milling  Machine  Head 

Ball  Bearings  can  be  as  successfully  applied  to  mill- 
ing machinery  as  they  have  been  to  drilling  ap- 
pliances. The  use  of  ball  bearings  in  machines  of 
this  type  reduces  power  consumption  and  increases 
production  capacity.  In  the  example  shown  above. 
Now  Departure  Double  Row  or  combined  radial  and 
thrust  ball  bearings  arc  used  to  excellent  advantage. 

Other  applications  of  New  Departure  ball  bearings  to 
machine  tools  are  shown  In  data  sheets  which  will 
be  mailed  free  to  manufacturers,  purchasing  agents, 
mechanical  engineers,  master  mechanics,  etc.,  writ- 
ing on  the  letterhead  of  their  firm. 

The  New  Departure  Mfg.  Co. 

BRISTOL,  CONNKCTICUT 

WESTERN  BRANCH:     I0K.-17   Ford  Bulldlnir,   Detroit.  .MlchUan 
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Evidence  of  Efficiency  of 
Curtis    Air    Compressors 


-READ  THIS- 


Cmtii 


St.    Lo 


April   28,    lilll. 
alio    Mcl.y.    Co., 
Mo. 


W(>  huvo  a  Curtis  Compressor  in 
u.sc  nt  prosont  that  is  Htartcd  at 
4  P,  M,  on  Sunday  and  runs  con- 
tinually until  8  A,  M.  the  following 
Sunday  morning,  and  then  closes 
down  only  long  enough  to  examine 
the  bearings  and  look  over  it  care- 
fully, when  it  is  again  started  for 
intermittent  use,  until  again  put  in 
operation  at  four  o'clock  the  same 
day. 

Yours   very  truly, 
(Name    on    application.) 


Double   Cylinder  Compressor 


II  inlerested  in  AIR  COMPRESSORS, 
wrile  for  our  Bulletin  C-l. 

CURTIS  PNEUMATIC  MACHINERY  CO. 

1568  Kienlen  Ave.  St.  Louis,  Mo. 

New  York  Office:  530  G  Hudson  Terminal  Building 


JHE  ^M^  E.  G^G  C2= 

CINCINNATI.   OHIO 

FOREIGN  AGENTS:  The  Canadian 
Fairbanks  Co.,  Ltd..  Dominion  of 
Canada.  Sanford  &  Co.,  Monterey, 
Mexico.  Limbourg  Freres,  Brussels, 
Belgium.     Louis  Besse.  Paris,  France. 


THE  GANG  DRILL  HAS  AN  ADJUST- 
MENT SO  FINE  THAT  IT  CAN  BE 
STOPPED,  STARTED  AND  CONTROLLED 
ALMOST    AS   EASILY    "AS   THE    EYE    IS." 


No.  8-G  Blowpipe  for  natural  gas  $4.25 


.Blowpipe  Troubles 


are  quickly  overcome 
by  writing  for  our 
Catalog  "B.  M."  and 
information  as  to 
proper    kind    of   blow- 


pipe to  use  with  your  gas  supply.  Bear  in  mind  different  kinds  of  gases 
require  different  kinds  of  blowpipes,  and  we  manufacture  them  all.  We  can 
give  you  the  maximum  of  heat  with  a  minimum  consumption  of  gas  because 
our  forty  years'  experience  gives  us  the  "KNOW  HOW."    Write  today. 

BUFFALO   DENTAL   MANUFACTURING  CO. 

BUFFALO,  N.  Y.,  V.  S.  A. 


The  Importance  of  a  Good  File  Handle 

is  often  underestimated.  Re- 
sult, broken  handle,  some- 
times broken  file  and  fre- 
quently an  injured  hand. 
All  these  are  overcome  by 
using  an  Osgood  "Inde- 
structible" File  Handle  in 
which  a  thin  steel  tube  takes  all  the  pressure  and  locks  the  ferrule  on; 
wood  can't  split,  file  can't  pull  out.  Six  sizes:  3%"  to  6".  Sample  for 
four  cents  in  stamps,  or  free  to  dealers  and  manufacturers. 

J.  L.  OSGOOD  TOOL  COMPANY,  43-45  Pearl  Street,  BUFFALO,  N.  Y. 


/9Sfc^— - 

,..,-     Elecfric!   Cranes 

L^liMrnMi^i lY^JP'^^    ^^l^^'                   ¥Af^otrio    Hoisf s 

WW^^\ 

^H^^^^^V    Hand  Cranes 

P^jJ^""               Electric  Monorail 

Mj^                         Equipment 

Maris 

Brothers 

PHILADELPHIA 

HOISTS 


New  Patent  Whip 

Patent    Friction    Pulley ■ 

NONE  BETTER 

MANUFACTURED  BY 

VOLNEY  W.  MASON  &  CO..  Providence.  R.  I..  U.S.A. 


Wrought  Steel  Bar 
Combination   Base 

MERRILL  BROS..  Maspeth.  N.  Y. 


Machinists'  Swivel  Vise 

with  self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
adjustment  to  right  or  left,  and  is  solid 
and  firm  at  any  angle.  We  make  all  sorts 
of  good  vises,  and  have  been  leaders  in 
this  line  for  twenty  years.  Send  for 
catalogue  and  price  list. 

PRENTISS   VISE   COMPANY 

NEW  YORK 


106-110  Lafayette  St 


for    (ir,.nt    Britain.    OIuis.    Noat    &  -Co.,    112 
Uuei'ii    Vipturia    St.,    I.ondun,    E.    C. 
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Send  fur  Cdtaloinic  1>   icliich 
shous  thctic  hoists. 


Brownhoist 

Electric 

Hoists 

;iri'  used  for 
quick  and 
^a^e  lifting 
<>  I'  heavy 
loads. 

l''ach  hoist 
is  guaran- 
teed to  do 
its  full  ca- 
pacity work 
day  and 
night  con- 
tinuously. 

T h  e  y  are 
used  on  any 
type of  crane 
or  trolley. 

THE  BROWN 
HOISTING 
MACHINERY 
COMPANY, 

Cleveland,  Ohio 

NtwYoik  Piiubuigh 
Chicago  San  Francisco 


FOR  STATIONARY,  PORTABLE 
OR  OVERHEAD  CRANE  WORK 

outdoors  or  indoors,  you  will  find  the  "Peer- 
less" a  quick-acting,  easily  operated  hoist — 
noiseless  and  safe  under 
every  condition  of  ser- 
vice. The  "Peerless" 
will  automatically  hold 
any  load 
from  500 
to  40,000 
pounds, 
(accord- 
ing to 
size),  just 
where  you 
want  it. 
And  it 
r e 1 e  ases 
just  as 
e  ffi  c  i  e  n  t- 
ly.  Dust- 
proof  case  keeps  out  dirt ; 
changeable ;  other  features. 

Send  for  catalog.     It  shous  all  styles — 
gives  full  details. 

EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


parts    inter- 


Philadelphia 


Pennsylvania 


A  free  running 
and  safe  hoist 

which  lowers  smoothly  and  rapidly 
and  holds  its  load  securely.  These 
ai-e  a  few  of  the  merits  of  a 

Ford 
Tribloc 

The  P'ord  Tribloc  is  also  built  with  a 
factor  of  safety  of  Sy^  to  1  in  its 
weakest  part — the  greatest  factor  of 
safety    of    any    Chain       ^^ 
Hoist  made. 


Eighty  per  cent  of  the 
power  applied  to  the 
hand  chain  of  a  Tribloc 
is  converted  into  lifting 
energy. 

The  Tribloc  has  the 
planetary  type  of  gear- 
ing and  steel  parts.  It 
is  so  good  that  we  guar- 
antee it  for  five  years. 

Write  for  our  catalogue 
todav. 


Ford  Chain  Block 
iS:  Mfg.  Company 

137  Oxford  Street,  Philadelphia,  Pa. 
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HOW  DO  YOU  DO  YOUR  DRILLINC,? 

Ever  try  a  "VAN  DORN" 

Portable  Electric  Drill? 

No  modern  plant  is  complete  without  tlioni.  Connect  to  any  ordinary 
electric  light  socliot  and—  GO   AHIOAD. 

"VAN  DOUN"  I'ortabln  Electrically  Operated  DRILLING,  REAMING 
and  GRINDING   MACHINES. 

Twenty    thousand    "VAN  DORNS"    in    use    and    they    are    built   to    stay 

^^    ^^^-  Wdiit  (I  rntalog? 

THE  VAN  DORN  ELECTRIC  TOOL  COMPANY 

General  Office  and   Works:    CLEVELAND,  OHIO 

DISTRICT  SALES  OFFICES:  New  York,  lioston.  lialtlmore,  I'lttsburKli,  liuflulo.  Detroit.  Chicago,  St.  Ix)u1k.  MlnneapoUs,  Ix)a  AngelcH.  San  Fran- 
I'lsco.  FOREIGN:  U.  I-:.  T.  rringlc.  special  Canaillan  rciircsentutive.  Moii.real,  Toronto,  Winnliicu.  Aifrcd  Herbert.  Ltd..  Coventr.v  Englanci  Sole 
Agents  for  (ireut  liritain.  Alfred  Herbert  (France),  Ltd.,  Paris,  Pranee.  'I'ekni.sk  Conipani,  Cliristiimla,  Norway.  Axel  liyden,  StockUolin,  Sweden. 
Frank    Saunders,    Ltd.,    Sydney,    Anstr:llia. 


Brown  Pyrometers 


Are  the  standard  for  use 
wherever  accurate  tempera- 
ture measurements  are  de- 
sired. Brown  Pyrometers  are 
making  good.  Brown  service 
men  insure  your  securing 
good  results  by  checking  your 
Pyrometers  when  desired. 

Send  for  new  6i-page  Catalogue  No.  3. 

The  Brown  Instrument  Co. 

PHILADELPHIA,  PA, 

New  York  Pittsburgh  Chicago 


ELECTRIC 
MOTORS 

for  application  to  all 
classes  of  machinery. 

1-32  to  20  H,  P, 

Tell  us   your   needs. 


Eck  Dynamo  and  Motor  Co. 

BELLEVILLE,  NEW  JERSEY 

Specialists  in  the  manufacture  of 


iC 


r» 


TRIUMPH' 

ADJUSTABLE  SPEED  MOTORS 

ARE  IDEAL  FOR  MACHINE  TOOL  DRIVE 

They  have  excep- 
t  i  o  n  a  1 1  y  heavy 
overload  capacity ; 
wide  range  of 
speed ;  the  frame 
is  strong,  of  close- 
grained  steel,  mak- 
ing a  compact  mo- 
tor; greatest  torque  is  developed  at  lewdest 
speed,  and  most  machine  tools  require  a 
heavy  starting  torque. 

Light  w^eight,  compactness  and  the  mini- 
mum amount  of  vibration  developed  are  all 
advantages  when  motors  are  to  be  mounted 
directly  upon  machines. 

Bulletin  1010  for  more  details. 


TRIUMPH  ELECTRIC  CO, 

Cincinnati  Ohio,  U.  S.  A. 


RELIANCE  ADJUSTABLE  SPEED  MOTORS 


Run  at  any  speed 
over  any  range  up  to 
1  to  10.  They  de- 
velop full  power  and 
will  carry  heavy  over- 
loads  at   all   speeds. 

No  electric  controller  used. 

For  details  write  for 
Folder  10-M. 


We  also  build  Constant  Speed  Motors. 

RELIANCE  ELECTRIC  &  ENGINEERING  COMPANY 


1056  Ivanhoe  Road 


CLEVELAND,  OHIO 
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John  Has  Never  Scrapped 
a  Westinghouse   Motor 


"it's   old,    but   it's    still   O.N    THE   JOB." 


n 


OHN,"  said  the  manager  to 

I    the  superintendent,  "that's 

a  pretty  old  motor  we  have 

there.  I  got  it  when  we  started 

business  fifteen  years  ago." 

"It's  old,"  replied  John,  "but 
it  is  still  on  the  job  and  is  good 
for  several  more  years.  That's 
what  I  like  about  Westinghouse 
motors.  They're  not  only  good 
when  you  get  them,  but  they 
stay  good.  Why,  as  long  as  I've 
been  here  I've 
never  scrap- 
ped a  West- 
inghouse mo- 
tor. 


"And  these 
modern  West- 
inghouse mo- 
tors we  have 
here  with 
their  rolled 


Thp  old    Wi-stlnghousc  Tji 

e  il   Motor 

which  has  an  international 

reputation 

for   rtliablllty  and   good   si 

rvice. 

steel  frames  and  sparkless  com- 
mutation are  better  in  every 
way  than  the  old  types.  I  ex- 
pect your  children's  children 
can  come  here  and  find  these 
motors  still  working." 

Westinghouse  motors  are 
built  for  long  life.  Every  de- 
tail of  the  design  is  the  result 
of  years  of  experience  in  motor 
building.  The  use  of  the  high- 
est grade  of  materials,  expert 
workman- 
ship,  rigid 
i  n  s  p  e  ction 
and  thorough 
tests  before 
shipment, 
insure  the 
purchaser 
receiving 
apparatus  of 
greatest  re- 
liability. 


(drrn   Wrstlnchonsc  tvpv 
iiitntUif;     poll-     uiittor. 


Westinghouse  Electric  &  Mfg.  Co, 

East  Pittsburgh,  Pa. 


Atlanta.    On. 
rsaltinioic.    Md. 
l<lniiiMt;hain.  Ala. 
Boston.    Mas8. 
Blnofleld,    W.    Va. 
Huffalo.   N.   Y. 
Bntte.  Mont. 
Charlosfon.  VV.  Va. 
Chariot  to.   N.   C. 
Chlcat'o.    III. 
Cincinnati,    Ohio 


Clevpland,  Ohio 
Columbn-'.   Ohio 
Dalla-s.    Tex. 
Dayton.  Ohio 
Denver,    Colo. 
Detroit.   .Mkh. 
KI   PaHO,   Tei. 
Houston.  Tex. 
Indianapolis,   Ind. 
Joplin.    Mo. 
Kiinsas  City,  Mo. 


Knoxville.    Tenn. 
I.oui.^viiie.    Ky. 
iMti  Angeles,   Cal. 
Memphis,   Tenn. 
Milwaukee.   Wis. 
MinnenpolLs.    Minn. 
New   Orlians.    La. 
New  York,   N.  Y. 
Omaha,    Neb. 
Phlliidelphla.    Pa. 
Pittsburgh.    Pa. 


Portland,    Ore. 
Kochesler.   N.  T. 
St.   Louis,   Mo. 
Salt  Lake  City.  T'tnh 
San  Francisco,  Cal. 
Seattle,    Wnsh. 
Spokane,    Wash. 
Syracuse,    N.    Y^. 
Ta<*onia,    Wash. 
Toledo.    Ohio 
Washington,    D.   C. 
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Reamers, 

Measuring  Standards, 
Adjustable  Hollow  Mills, 
Mandrels,  Etc. 


ROGE«L^-r 

tOOLS 


1865 


THE  JOHN  M.  ROGERS 
WORKS,  INC. 

Gloucester  City,  N.  J.,  U.  S.  A. 

Catalogue   8. 


Solid  Steel  Rings  Re- 
enforce  these  Independ- 
ent Lathe  Chucks 

making  them  strong  where  other 
chucks  are  weak,  providing  for 
tensile  stresses  and  screw  thrusts, 


Insuring  greater  durability  and  better  service. 

"National" 
Round  Body  Drill  Chuck 

Made   with    three   distinct   grips   which 
can  be  applied  at  the  same  time  when 
necessary — a   positive  gripping  chuck — 
all  sizes  up  to  2  inches. 
Catalogf 

Oneida  National  Chuck  Co. 


ONEIDA, 


N.  Y.,  U.  S.  A. 


Wie 


Safety  DriD  &  Tap  Holder 

is  the  only  attachment  for  the   purpose  that  gives 
universal  satisfaction    and  is 

UNEQUALED  in  Efficiency, 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Nothing   to  break  or  get    out    of    order.       Made  in 
4  sizes,  covering  from  0  to  2'/2  in.  diameter. 

The  Beaman®  Smith  Co.,  Providence,  R.  I. 


1874  TRUMP  DRILL  CHUCKS  1914 


Illustrated  list  for  the  asking. 


40  years  unbroken  experi- 
ence means  something; 
that's  why  the  TRUMP 
is  so  good  a  Chucic.  Hold 
Straight  or  Taper  Shank 
Drills.       3  Sizes: 

No.  1        No.  2        No.  3 
0  to  %"    0  to  W    0  to  ^S" 


TRUMP  BROS.  MACHINE  COMPANY,  Wilmington,  Delaware 


Send  for  our  new 
catalogue  and  learn 
how  to  save  money 
on    Turning   Tools. 


THE  O.K. TOOL  HOLDER  CO. 

SHELTON,  CONN.,  U.  S.  A. 


Pow^er 

Is  your  Engino  or  Motor  di'Volopingr  its  full 
power?  You  don't  know  unlutis  you  know  tlie 
spued   you    arc    attaining'. 

Why  not  drtormino  this  "by  tahin^^  readin^rs 
occasionally   with   tlie 

Speed  Counter 


PRICE   $3.00   EACH 
FULLY     GUARANTEED 


on  request. 


straight    Reading.    Non-Magnetic,    Ball    Bearing, 

Clutch    Mechanism    which    insures 

accurate  readings. 

The  Veeder  Manufacturing  Co. 

39  Sargeant  St.,   HARTFORD,   CONN. 

Makers  of 

Cyclometers,    Odometers,   Tachometers, 

Tachodometers,      Counters      and      Die      Castings. 


COIT 

Chucks 


No  key,  no  com- 
plicated mechan- 
ism. A  twist  of 
tlie  wrist  loosens  or  tightens  the 
jaws  of  a  Coit.     Send  for  one  now. 

NARRAGANSETT  MACHINE  COMPANY 

PROVIDENCE,  R.I..  U.S.A. 


SECTIONAL  BLUE  PRINT 

FILING    CABINET 

Ton  can  biij  one  sec- 
tion or  ten  and  add  to 
tht'Ui  as  your  business 
demands.  Perfectly 
made  of  best  oak. 
These  cabinets  can  be 
used  for  a  variety  of 
purposes,  and  should 
Be  in  every  office.  We 
also  make  all  kinds  of 
drauphting^  -  room  fur- 
niture and  our  prices 
are  rijjht.  Send  at  once 
for  our  descriptive  mat- 
ter   and    prices, 

FRITZ  MANUFACTURING  COMPANY 

60   Alabama   Street         GRAND   RAPIDS,    MICH. 


The  Famous  McCullough-Dalzell  Crucibles  prove  themselves  a  true 
economy,  saving  money  every  working  hour— for  you.  We  like  to 
convince  the  skeptical.    Send  us  your  next  order. 

MCCULLOUGH-DALZELL  CRUCIBLE  COMPANY,  PITTSBURGH,  PA. 
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"D  &  W"  Demagnetizing  Machines 

Are  Independent  Units 

They  aiu  readily  pKrlabk-,  since  no 
countershafts,  belts  or  intricate  elec- 
trical connections  are  required.  Made 
in  two  separate  types  for  use  on  alter- 
nating or  direct  current. 

Write  for  further  information. 

D  S  W  Fuse  Company 

Providence,  R.  I. 

Ituck  &  Hlckmaii.  Ltd.,  I^milon.  IllruiliiEliiini.  Manchntir,  Khrflleld. 
CliiKKDW.  Leon  riia|>ul«.  rarU.  I.j-rHi..  Akllclwlacrt  V.  Uuwrnrr, 
Sio.kholiii. 


T.  R. 

Almond 

Mfg. 

Co. 

2  Maple  Ave. 
"*;  Ashbuniham, 
0  Mass. 


London 
Office, 

S  Wlilte  St., 
DENED  BUSHING      „„„rfieids, 
IN  EACH  PINION  HOLE.     London,  B.C. 


Skinner  Universal  Chuck 

Geared  Screw  Type 


For  extremely  ac- 
curate work,  this 
chuck  has  no  equal. 
It  is  made  also 
in  the  Combination 
pattern  with  three 
or  four  jaws. 

yew  catalogue  just 
issued.     Copy.' 


THE  SKINNER  CHUCK  COMPANY 


ctoiy  anil  Main  Office 
Mew    Britain,    Conn. 


HOW  TO  DRILL  CHEAPLY 


c 


oiP'tL 


One  way  is  to  use  the  Key- 
less time-saving  "Kupke" 
Drill  Chuck.  It  is  simple 
and  correct  in  design.  It 
has  a  small  chuck  body. 
No  screws  or  protruding 
parts.      It    is    guaranteed. 

Write  for  descriptive 
^  ^    i  circular. 

^*  I  GronKvist  Drill  ChucK  Co. 


18  Morris  Street 


Jersey  City,  N.  J. 


There  is  Always  Roo 

for  better  tools  in  your  shop,  and  it  pays  to  vsr 
them.  Discard  the  anti(iuat(d  liroast  Drill  and  re- 
place it  with 

"MILLERS  FALLS"  BREAST 
DRILL  No.  2100 

A  modern  tool  suited  to  the  demands  of  today,  hence  a 
time  and  money  saver.  Has  adjustable  Breast  Plate, 
Speed  instantly  changeable  from  \^/^  to  1  and  4  to  1;  Cut 
Gears,  small  Gears  of  steel;  auxiliary  side  handle  and 
Star  Chuck  taking  round  shanks  0  to  ',■;"•  No  expensive 
frills  on  this  drill. 

With  the  Breast  Drill  you  can  do  more  and  better  work 
than  with  other  drills.    Try  it. 

A  Postal  will  brine  NEVT  Catalogue  showing  hundreds  of 
Tools  on  sale  at  all  good  Dealers.  If  your  Dealer  does  not 
handle  Breast  Drill  No.  2100  and  Millers  Falls  Tools,  write 
us,    and    we    will    gladly    recommend    one    who    does. 


MILLERS  FALLS  COMPANY       Millers  Falls,  Mass. 


^amiiir, 


J 


Prevention  Better  than  Cure 


The  Fairbanks  Co.,  Sales  Agents. 


applies  particularly  to 
leaking  pipe  joints. 
Dart  Unions  cannot 
leak  —  bronze-to-bronze 
seats  ground  together 
insure  a  non-corrosive 
union  that  lasts  as 
long  as  the  pipe. 
Dart  Unions,  Ells, 
Toes.  M  &  F  and  air 
pump  u  n  i  o  n  s  are 
standard  for  strength. 
Sanipli'  for  the  asking. 

E.M  DART  MFG.  CO. 

PR.OVIDENCE,     R.     I. 

)art   Union  Co.,   Ltd.,   To;  onto.    C.in 
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HortOn  Heavy  For  Extra  strength 
—.  ^^-  -        "^       Extra  Gripping  Power 

Duty   Chucks  Extra  capacity 

These  chucks  have  been  redesigned,  strengthened, 
improved  in  every  way  to  meet  the  demands  of 
modern  manufacturing  and  high-speed  steels.  They 
are  adapted  for  railroad  work,  unusually  heavy 
turning  —  exacting    service    of    all    descriptions. 

Let  us  send  circulars  of  the  Horton  All-Steel  Chucks  or  catalogue 
which  covers  the  whole  Horton  line. 

THE  E.  HORTON  &  SON  CO.,  S^E^c^rcuV^gii: 


THE  IMPORTANCE 
OF  GOOD  CHUCKS 


SWEETLAND 


Send  for  the  booklet  "Chucking  for  Profit"  and 
the  new  catalogue  of  Sweetland  Lathe  Chucks. 


Buy  chucks  which  are  safe,  which 
save  chucking  time  and  which  assure 
positive  accuracy — buy 

Sweetland  Chucks 

The  new  "Liability"  laws  make  safety 
appliances  essential  on  all  machines. 
Sweetland  Chucks  won't  slip,  shift  nor 
dislodge  the  work,  and  there  are  no 
projections  to  catch  and  tear  hands  or 
clothing.  They  are  quickly  adjustable 
to  work  of  differing  shapes  and  require- 
ments,  have  great  gripping  power,  are 
easily  applied  and  controlled,  and 
their  accuracy  cannot  be  questioned. 
JSweetland  Chucks  can  be  counted  on  for 
excellent  service  under  all  conditions. 

THE  HOGGSON  &  PETTIS 
MANUFACTURING  CO. 

NEW    HAVEN,    CONNECTICUT 


If  you  want  the  best  Lathe  or  Drill  ChacKs— buy  Westcott's 


I,ittle  Giant  Auxiliary  Screw  Drill  Cliucks,  Uttlo  Giant  Doutile 
Grip  Drill  Chucks.  Little  Giant  Iniprovcil  Drill  Gluicks,  Oneida 
Drill  Chucks.  Spur  Geared  Scroll  Comliinaticin  Lathe  Chucks. 
Scroll  Combination  Lathe  Chucks,  ([eared  Combination  Lathe 
Chucks,  Geared  Universal  Lathe  Chucks.  Spur  Geared  Scroll 
Tniversal  Lathe  Chucks.  IXL  Independent  Lathe  Chucks, 
Cutting-off   Chucks. 


Strongest  Grip  Greatest  Capacity 

Great  Durability  and  Accuracy 


WESTCOTT  CHUCK  CO.,  Oneida,  N.Y.,  U.S.A. 


Spur  Geared  Scroll  Combination  Lathe  Chuck 


Ask   for   English,    French,    Spanish   or    German   catalogrue* 


Little    Giant 
Auxiliary   Screw 
Dnll   Chuck 
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GRADUATED  ADJUSTABLE  FRICTION  SELF-CENTERING 

TAP  HOLDER  FOR  TURRET  LATHE 


ERRINGTON 

41    CORTLAND!    STREET,    NEW   YORK 


TAPS  STEEL  as  Safely  as  Cast  Iron 


Regulates  the  Whole  Power  of  Machine  to  Just  Drive,  but  Cannot  Douw^ciutth  si.... 

Break   Tap.      When   Tap   Sticks    (or   Strikes   Bottom)    the   FRICTION   SLII'S,  and  Tap  can  thus 

be  Run  In  and  Out  until  the  Toughest  Metal  is  Quickly  Tapped. 

Especially    Good    for    Roughing    and    Finishing    Taps,    Running    Sohd    Dies    Up 
Against  a  Shoulder,  etc. 


Hi 


Int«rchanKcable    Sprint;    Shank    for    Rough    and 
Finish    Taps  OccupyinK  Une    turret  Hole 


Diiittlif    Kutalog    veil    Arthur    Kiiyner,    UiTlIn, 
Ostcrrelcli-l'iiBarn.      Catalogue    Francalu 


W..    OraiilcriMlr.    i:;i),    Aki-iiI    fur    Ui-u(rhUud    uiwl 
Kilgar   lllMXlium,    Tarlx,    VJ    Itui-   dii    Di-lta. 


DriU  Chucks 

Lathe  Chucks 

Centering  Chucks 

Portable  Face  Plate  Jaws 

Iron  Bodies       Steel  Bodies 

Many  styles  and  sizes 
All  designed  for  hard  and   exacting  Service 

Catalog  Free 


THE  CUSHMAN  CHUCK  CO. 

Hai:*tf  ord.  Conn.,  U.  S.  A. 


It  Has 
Made 
Good 


Manufacturers  of  up-to-date  Portable  Drilling  Machines  equip 
such  machines  with  the  Jacobs  Improved  Drill  Chuck.  Why? 
Because  their  customers  demand  it.  A  manufacturer  wrote  us, 
"Our  customer  has  finally  decided  that  he  will  not  accept  the 
drills,  (ten  pneumatic)  unless  they  are  equipped  with  Jacobs 
Chucks."      Send   for  Catalogue   M. 

THE  JACOBS  MANUFACTURING  CO.,  Hartford,  Cono. 


A  Positive  Driver 

When  you  slip  a  drill  into 

the  Pratt  Chuck,  the   flat- 
tened   end    of    the    shank 

passes  through  a  patented 

floating  dog  which  assures 

a  positive  drive.    The  jaws 

serve  only  to  align  the  drill 

and  hold  it  in  the  driving 

dog.        This      construction 

makes  it  impossible  for  a 

drill  to  slip.     It  adds  to  the 

life   of   the   drill,    as    it   is 

never  necessary  to  grip  it 

hard  enough  to  mar  it. 
Another  Pratt  Chuck  ad- 
vantage— it  takes  either 
straight  or  taper  shank 
drills. 

A  hand-operated  chuck 
which  drives  positively, 
wears  well  and  never  in- 
jures the  tool  shank.  Try 
one  at  our  expense. 

Send  for  the  booklet  now. 

The  Pratt  Chuck  Company 

Frankfort,  N.  Y.,  U.  S.  A. 

EUROPEAN    AGENTS;     Selson    EnglnecrlnR    Co..    Ltd..    8r>    Queen 
Victoria    Street,    I.mulon.    England. 


If  you  haven't  seen  our  Treatise 

on  Boring,  you  don't  know  all 

there  is  to  know 

about  boring  holes  at 
a  minimum  cost. 


The  Casler 
Offset  Boring  Head 


is  a  new  tool  worth  investigating.     Send  for  the  Treatise  on 
Boring.     It's  free. 

MARVIN  &  CASLER  COMPANY,  Canastola,  New  York,  U.S.A. 
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A  NEW  EVOLUTION 

This  is  Our  Self-oiling 
20 "   All    Geared    Drill 

All  gears  and  their  bear- 
ings fully  enclosed  and 
continuously  Iiibric.itod 
automatically. 

Unequaled    Efficiency 

A  Great  Machine  for 

Factory  Use 

Its  virtues  are: 

EXTREME 
RIGIDITY, 
DURABILITY, 
ACCURACY, 
HIGH  POWER, 
HIGH    SPEED, 
AND 

MULTIPLIER 
OF  OUTPUT. 

One  customer  says: 
"It  is  doing  more 
worlc  tlian  any 
three  otlier  drills 
in  our  shops." 

New  bulletin  just 
off  the  press,  free 
on    request. 

BARNES  DRILL  CO.  -  tiSt""' 

814  Chestnut  Street         Rockford,  111.,  U.  S.  A. 

Ag-ents  for  Germany  and  Austria:  E.  Sonnenthal.  Jr..  Kerlin,  Cologne, 
Dortmund  and  Vienna.  Great  Britain:  C.  W.  Burton,  Griffltbs  &  Co., 
London.  E.  C.  Belgium:  G.  &  F.  Limbourg  Frercs.  Brussels.  Japan: 
Roku-lioku  Shoten.  Tokio.  Canada:  Canadian  Fairbanks-Morse  Co., 
Ltd.,   WinniiK'g,   1'orontu,   Montreal. 


Save  the  Minutes 


Quality 


Machinery 

Finishing 

Paints 


These  paints 
should  be 
used  when  it 
is  desired  to 
stripe.  They 
should  be 
thinned  with 
G  1  i  d  d  e  n's 
Machinery  Reducer  or  turpen- 
tine. They  dry  without  luster 
in  thirty  minutes,  when  the  ma- 
chine may  be  striped  and  var- 
nished. Any  shade  made  to 
order.  Put  up  in  Barrels,  one- 
half  Barrels,  100  pound  Kegs 
and  25  pound  Cans. 

Write  us  for  full  information. 


The  Glidden  Varnish  Co. 

CLEVELAND,  OHIO 

FACTORIES:         CLEVELAND,       OHIO;       TORONTO,       CANADA. 
BRANCH    WAREHOUSES:      NEW    YORK,    CHICAGO,    LONDON. 


Easy  ad.ju.stments,  cen- 
tralized controls,  auto- 
matic mechanisms,  all 
help  to  save  time  on 
production. 

The  Knight 
No.  2 

Milling  and 

Drilling 
Machine 

has  every  operat- 
ing convenience. 
Set  the  piece  and 
both  milling  and 
drilling  operations 
can  be  accomplished 
without  resetting. 


Send  for  the 
Folders. 

W.  B.  Knight  Machinery  Co. 

2019-25  Lucas  Ave.  ST.  LOUIS,  MO. 

FOREIGN  AGENTS:  Schuchardt  &  Soliutte,  Berlin.  Vienna.  Stockholm,  St. 
Peti'rslmrg.  London.  Copenhagen.  Prague,  Budapest,  Shanghai  and  Tokio. 
R.   L.   Scrutton  &   Co.,   .S.vdney.   Australia. 


^^Look  Here,  Please 


A  SENSITIVE  DRILL  WITH  SIX  SPINDLE 
SPEEDS  FROM  600  TO  2400. 

Ample  power  for  J^"  drill; 
right  speed  for  smallest  drill. 

Net  Price  Only  $50.00 

If  your  dealer  doesn't  have 
them,  write  us. 

FRANCIS  G.  REED  COMPANY 

43  HAMMOND  ST.,  WORCESTER,  MASS. 


Turner 

lURRET 

New  Model  "C"^a  heavy,  flexible  turret  ma- 
chine, built  to  handle  heavy-duty  work  quickly. 
Range  is  wide,  accuracy  assured,  reliability 
guaranteed — the  machine  that  meets  all  your 
needs.  Descriptive  catalogue  if  you'll  ask  for  it. 

TURNER  MACHINE  COMPANY 

DANBURY.    CONN.,    U.  S.  A. 


August,  1914 


MACHINERY 


183 


Nutter  &  Barnes  Machines 

For  Greater  Metal  Cutting -off   Efficiency 

For  greater  efficiency,  more  economical  metal  cutting,  you 
need  Nutter  &  Barnes  Machines — an  Automatic  Cutting-off 
Machine  to  drive  a  saw  at  its  highest  efficiency,  and  a  Saw, 
Gear  and  Cutter  Sharpener  to  keep  the  saw  in  perfect  con- 
dition and  to  care  for  other  cutters. 

Nutter  &  Barnes  Metal 
Cutting-off  Machines 


have  the  widest  range — size  of 
saw  considered — of  any  ma- 
chines on  the  market.  They 
are    rigid,    accurate    machines, 

safe  to  operate  and  convenient.     Several  sizes  for  varying 

conditions. 

The  Saw,  Gear  and  Cutter  Sharpener 

is  a  necessity  in  practically  every  tool-room.  Let  us  tell 
you  about  it.  Send  for  the  new  complete  catalogue — a 
Treatise  on  Cutting  Metals. 

NUTTER  &  BARNES  COMPANY 

The   Metal  Cutting-off  Machinery   SpeciaHsts 


13  So.  Clinton  St.,  Chicago 


HINSDALE,  N.  H.,  U.S.A. 


Four  Tools  Always  Ready 

For  the  job  requiring  the  use  of 
two    or    more    cuttings    tools,    the 

F  &  S  SELECTIVE  TOOL  POST 

is  unsurpassed.  From  one  to  four 
tools  can  be  clamped  securely  in 
this  Tool  Post  and  brought  into  in- 
stant action  by  moving  the  index 
handle. 


FAY  &  SCOTT,  Dexter,  Maine 


Why  Do  You  Do  It? 


Heat  treat  those  parts  of  your  machines  that  are 
subject  to  extra  heavy  duty  and  wear,  and  make 
oiling  of  all  important  bearings  certain. 

Machine  Tools  with  soft  journals  and  squirt-can 
methods  of  oiling  are  behind   the  times. 

The  question  is,  "Are  you  going  to  buy  these  back 
numbers  or  tho  Queen  City?"  No  amount  of  talk- 
ing points  are  as  important  as  the  above  features. 
Investigate  before  you  buy. 

Queen  City  Shaper  Company 

Station  V,  Cincinnati,  Ohio,  U.  S.  A. 


FOREIGN  AGENTS: 
Sliinlinns  *:  Co..  Hn 
(>...     I-rnnkfurt.    .t/M. 


Alfrpd     II.Th.Tt. 

..ll.-s    nil.)    r'nrls: 

.■Mlloil     M.liv.     (•( 


Ltd..  Coventry;  W. 
F.  (J.  Krptschmpr  & 
.    of    AniiTica.    Turin. 
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The  Latest  "Fosdick"-A  5-ft.  Radial 


The 

liber 
into 


There  are 
many  other 
features 
that  have 
made  all 
"Fosdick" 
Machines 
popular. 
Will  you 
write  for 
details? 


improved  system  of  lubrication  is  a  prominent  feature  of  this  machine.  A 
al  oil  channel  is  cast  around  the  base  and  extends  around  the  column,  draining 
a  larjre  reservoir.     This  channel  provides  for  handlinj?  lubricant  for  heavy 

drilling  and  tapping  operations.  The  table 
is  also  provided  with  oil  channels  drain- 
ing into  a  pocket  at  one  corner,  doing  away 
with   the  necessity   for  pump  and  pipe. 

THE  FOSDICK 
MACHINE  TOOL  CO. 

#    CINCINNATI,  OHIO 

U.  S.  A. 

DOMESTIC  AGENTS:  The  Taylor  Machinery 
Co.,  Hoston,  Mass.;  Falrhanks  Co.,  New 
York,  Baltimore;  Baird  Machinery  Co., 
Pittsburgh,  Ta.;  C.  C.  Wormer  Machinery 
Co.,  Detroit.  Micli.;  E.  A.  Kinsey  Co.,  Cin- 
cinnati. O.,  and  Indianapolis,  Ind.;  H.  A. 
Stocker  Mchy.  Co.,  Chicago,  111.,  and  Mil- 
waukee, Wis.;  Colcord-Wright  Mchy.  Co., 
St.  Louis.  Mo.:  Swiud  Machinery  Co.,  Phila- 
delphia, Pa.;  Eccles  &  Smith  Co.,  San  Fran- 
cisco, Los  Angeles,  Cal.,  and  Portland,  Ore.; 
A.  It.  Williams  Mchy.  Co.,  Toronto,  Van- 
couver, Winnipeg  and  St.  Johns,  Canada; 
General  Supply  Co.,  Mexico  City,  Mexico. 
FOREIGN  AGENTS:  Fenwick  Freres  &  Co., 
France.  Belgium,  Switzerland  and  Italy; 
Bevan  &  Edwards  Propty.,  Ltd.,  Australia; 
Wynmalen  &  Hausmann,  Holland:  Roku- 
Roku  Shoten,  Japan;  Selson  Engineering 
Co.,    England. 


^Xlass  B" 

The  Improved 
Henry  &  Wright 
Drilling  Machine 

8-  and  12-inch 
Overhang 

1  to  8  Spindles 


Our  new 
models  are  of 
jheavier  design, 
Ibetter  propor- 
tioned, better  adapted 
for  the  demands  of 
high  speed  steel  drills, 
and  are  equipped  with 
operatmg  features  that 
assure  the  easiest 
handling.  Where 
there  is  drilling  to  be 
done,  especially  the 
finer  class  of  drilling, 
you  II  find  Henry  & 
Wright  Drilling  Ma- 
chines. 

THE  HENRY  &  WRIGHT  MANUFACTURING  CO. 

760  Windsor  Street  HARTFORD,  CONN.,  U.  S.  A. 

DOMESTIC  AGENTS:  Hill,  Clarke  &  Co.,  New  York.  Boston,  Chicago. 
W.  E.  Shipley  Machinery  Co.,  Philadelphia.  Chas.  A.  Streiinger  Co.. 
Detroit.  Mich.  Colcord-Wright  Machinery  Co.,  St.  Louis,  Mo.  Brown 
&  Zortnian  Alachinery  Co.,  Pittsburgh.  The  Brandes  Machinery  Com- 
pany.   71.5  Marion   Bldg.,   Cleveland.   Ohio. 

FOREIGN  AGENTS:  Wilh.  Sonesson  &  Co.,  Ltd..  Malmo,  Sweden, 
Norway,  Copenhagen  City  and  Freeport.  G.  Koeppen  &  Co.,  Moscow, 
Russia.  iDg,  Ercole  Vaghi,  Milan,  Italy.  Bevan  &  Edwards  Propty.. 
Ltd.,  Melbourne,  Australia.  Allied  Machinery  Company  of  America, 
55  Wall  St.,   New  York. 


Geared  Tapping  Attachment 

The  tapping  attachment  used  on  Mechanics  Drillers  is 
strong  and  simple.    Gears  are  made  from  crucible  steel, 

the  clutch  is  solid  steel 
and  the  clutch  sleeve  is 
lined  with  hard  bronze. 

are  particularly  adapted 
for  using  attachments, 
as  the  solid  con- 
struction and  sim- 
ple design  help  out 
the  work  of  the 
attachment  by 
keeping  alignment 
true  and  eliminat- 
ing vibration. 

Write  for  details — sizes  from  Hi"  to  36".     We 
make  gang  drills  with  from  2  to  6  spindles. 

MANUFACTURED  BY 

Rockford  Machine  Tool  Co. 

Manufacturers  of  the  RnrWforcl      111        USA 

Rockford  Planer  and  Shaper  IVOCKIOra,    111.,    U.    .3.    /\. 
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Unexcelled  for  Special  Work 

Auxiliary  Drill  Head 

As  a  time  and  labor  .sav>;r  on  special 
(IrilliiiK  jobs,  the  "Hoefer"  is  unsurpassed — 
drills  all  the  holes  at  once  and  saves  reset- 
ting work. 

Hoefer  Auxiliary  Drill  Heads  can  be 
made  to  fit  any  layout.  Hardened  chrome- 
nickel  steel  gears  and  high-grade  heavy- 
duty  ball  thrust  bearings,  enclosed  in  a  dust- 
and  dirt-proof  easing,  provide  a  positive, 
smooth  drive  with  a  minimum  amount  o; 
loss  by  friction. 

We  will  show  you  conclusively  that  a 
Hoefer  Head  can  greatly  reduce  the  pro 
duction  cost  of  many  jobs  if  you'll  let  us. 
Mow  about   it? 

Estimates  chevrfuUij  furnished. 

^^^J^FERjf^FG.%) 

FREEPORT,  ILLINOIS,  U.  S.  A. 

Auxiliary  Head  AkcrIs  : 

J.  R.  STONE  TOOL  &  SUPPLY  COMPANY 
24  Goebel  Building,  Detroit 


^ 


^<iJ'fi*"'>M'  t  <S  T 


The  National  Bolt  Cutter 

always  cuts  perfect  threads — imiform  in  diameter  and  accurate  in  pitch,  no  mat- 
ter what  class  of  threading,  what  quality  of  material,  or  what  variation  is 
encountered  in  diameter  or  hardness  of  the  stock. 

The  National  Die  Head  has  a  positive  lock 
that  makes  it  as  rigid  as  a  solid  die,  and 
insures  the  same  high  degree  of  accuracy 
in  cutting.  Once  set  for  size,  the  National 
Die  Head  retains  that  size  until  changed  by 
the  operator.  This  eliminates  constant 
gauging  and  frequent  adjustments  on  the 
Head,  hence  eliminates  this  element  of 
waste  time  by  the  operator,  and  insures 
greater  output. 

Leading  Railways  and  Industrials  are  using 
National  Bolt  Cutters,  and  many  shops  are 
installing  National  Die  Heads  on  other 
types  of  Threaders  to  secure  bigger  output 
and  greater  accuracy. 

National  Bolt  Cutters  are  built  in  sizes  of 
■^1.  to  6  inch  capacity,  single,  double,  triple 
and  quadruple  spindle,  belt  or  direct  motor 
drive. 


Ask  for  Bulletins  Nos.  10  and  20  on  National  Bolt  Cutters,  and  let  us  assist  you 
in  eliminating:  your  threading  difficulties. 

THE  NATIONAL  MACHINERY  CO.,  Tiffin,  Ohio,  U.  S.  A. 

ORIGINATORS  OF  MODERN  BOLT,  NUT  AND  FORQINO  MACHINERY 
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FULL  SWING 


SIDE  CARRIAGE  TURRET  LATHES 

STEINLE  TURRET  MACHINE  COMPANY 

— =  MADISON,  WISCONSIN,  U.  S.  A.  ^— 


Plenty  of  Power  in  a 
Willard  Engine  Lathe 

No  matter  how  tough  the  job,  a  "Wil- 
lard" will  turn  it.  Willard  13"  Engine 
Lathes  have  four  feed  changes  secured 
by  one  lever,  the  gears  are  quickly 
meshed  for  the  right  speed  and  a  safety 
device  prevents  two  feeds  being  thrown 
in  at  once. 

Willard  Lathes  take  up  little  floor  space, 
are  efficient,  convenient,  adaptable  and 
accurate  to  the  finest  degree.  Cabinet 
Leg  model  also. 

Details  ? 

The  Willard  Machine  &  Tool  Co. 

Cincinnati,  Ohio,  U.  S.  A. 


WIDE  RANGE— EASY  CHANGE 

The  exceptionally  wide  range  of  the 
Davis  24"  Turret  Lathes,  combined 
with  quick-change  features,  pro- 
vides a  lathe  which  has  few  equals. 
The  extra  heavy  bed,  cast  in  one 
piece,  eliminates  vibration  and  as- 
sures rigidity.  Now  fitted  with  auto- 
matic independent  stops  for  each  face 
of  turret.  Ask  for  latest  bulletin  and 
circular  of  other  Davis  machines. 

The  W.  P.  Davis  Machine  Company 

305  St.  Paul  St.,  ROCHESTER,  N.  Y.,  U.  S.  A. 


Read  Our  Specifications 

Before  going  ahead  get  a  copy  of  our  specifica- 
tions of  this  14"  engine  lathe.    It's  a 

CarroU-Jamieson 
Screw  Cutting  Lathe 

It  has  double  back  gears,  quick-change  gears  giving 
thirty-two  changes  of  feed  without  removing  a  gear,  nine 
Bpindle  speeds,  2^i"  belt  drive  from  three-step  cone. 

Drop  a  line  now  for  a  set  of  specifications. 

The  Carroll-Jamieson  Machine  Tool  Company 


257  Davis  Street 


Batavia,  Ohio 
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cJttCCijp,  Philadelphia,  Pa.,  U.S.A. 

PLANKRS 


LABOR 

SAVING 

MACHINE 

TOOLS 


WcNcrsiiin  >\i)tiir 
ShifliiiK  IWII 
I'licuniatic  Clutch 

Table  (Irlvf-n  by  our 
well-known  Kplral 
pinion,  Riving  a  Hinooth- 
ncHH  of  motion  unob- 
tainable by  any  other 
method.  Ways  lubri- 
cated by  power  pump, 
insuring  abundant  oil 
on  short  as  well  as  long 
stroke. 

Cro.sH  head  extended 
back  between  uprights, 
bolted  front  and  rear, 
raised  and  lowered  by 
power,  and  stopped 
automatically  at  top  of 
upright.?.  Patent  feed 
motion. 


Machine      shown 
pneumatic    clutch. 


has 


CRANES 


INJECTORS  AND  VALVES 


POWER  TRANSMISSION 


MILLER 


BIG  CUTS    FAST 

Let  a  Briggs  Miller  handle  that  next  heavy  job.  Built 
substantially,  from  a  special  design  wliich  reinforces 
the  cutter,  a  Briggs  takes  big  cuts — and  there's  plenty 
of  power  and  strength  to  take  them  in  short  time. 

Adaptability  is  another  Briggs  asset  and  an  ample  lubri- 
cation system  assures  long-lived  bearings.  Ask  for 
Briggs  details. 

GOO  LEY  &  EDLUND,  l^'Ricu's'r-N  ?: 

FOREIGN  AGENTS:  .\lliid  Mucliinpry  (■..nipiiiiy  of  AniiTli-a.  Paris. 
Unissels.  Zurioli,  Turin  and  Itmlaiiost.  ('.  W.  Unrlun.  Grlllltlis  &  Co., 
London.  Manchester  and  Glasgow.  Spain,  Barandlarnn,  Mctlvler, 
Cazeau   &   Cla.    San   Sebastian. 


U/)e 


Cleveland   Horizontal 


Boring,  Milling  and  Drilling 

A  thoroughly  practical  machine,  built  to  "stand 
the  racket."  The  operator  who  runs  a  "Cleveland" 
is  protected  from  injury  by  covers  over  the  mov- 
ing parts;  every  operating  convenience  is  within 
easy  reach  and  twelve  speed  changes  are  avail- 
able. The  spindle  is  ground,  lapped  and  fitted 
with  a  No.  5  Morse  Taper  with  provision  for  a 
retaining  key  for  fastening  boring  bars,  shank 
milling  cutters,  etc. 

The  "Cleveland"  is  a  feature  machine.  Let  our 
representative  talk  with  you.  Ask  for  the  circular. 

Cleveland  Machine  Tool  Works 

Cleveland,  Ohio,  U.  S.  A. 
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Safety 

Efficiency 

Economy 

Send  for  particulars 


Stocked  and  Sold  by 
Dealers 


In  sizes  from  3"  to  66"  diameter 

Larger  sizes  on  application 


Safety Beaded  Edged  Rim. 

Efficiency — Correct  Crown  and  Grooved  Face. 
Economy — Arms  that  cut  the  air. 


MADE   BY 


PHILADELPHIA 
CHICAGO 


THE  AMERICAN  PULLEY  CO. 


NEW  YORK 
BOSTON 


Improved  Belt  Conveyers 

We  manufacture  Improved  Belt  Conveyers  of  several 
styles,  troughing  the  belt  or  running  it  flat,  as  con- 
ditions may  warrant.  These  conveyers  are  economical 
of  power,  simple  in  design,  capable  of  running  24 
hours  per  day,  and  require  little  time  or  attention 
from  any  one.  There's  no  harm  in  writing  us.  Send 
for  Catalogue  No.  38. 

H.  W.  Caldw^ell  &  Son  Co.  S'lstifst  Chicago 

New  York  :  Fulton  Bldg.,  Hudson  Terminal,  50  Church  St. 


QURNEY  BALL  BEARINGS 

ARE  SPECIALLY  DESIGNED  FOR  HIGH  SPEED 

Our  RADIO-THRUST  BEARING  carries 
either  Radial  or  Thrust  load  or  both.  A  self- 
contained  Thrust  Bearing  with  radial  capacity. 
Two  bearings  at  the  cost  of  one. 

BALL  BEARING  SHAFT  HANGERS 


Qurney  Ball   Bearing  Co. 

JAMESTOWN,  N.  Y. 
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A  Thirty   H.  P. 


Blower  |i 
Makes  This 
A  Clean 
Grinding  Shop 


This  is  what  the  13  Volume  Kx 
hauster  Is  doinK  in  the  grindinK 
room  of  the  Utica  Drop  Forge  & 
Tool  Company's  Plant.  You  can't 
afford  to  install  any  exhaust  sys- 
tem until  you  have  investigated 
the  "Buffalo."  It  is  unequaled  in 
its  adaptability  to  your  needs,  in 
its  efficiency  and  in  its  ability  to 
render  you  superior  service.  We 
are  backed  in  these  claims  by  the 
unsolicited  testimonials  of  hun- 
dreds of  users. 

These  blowers  have  permanently  air-tight  shells.  No  center  division  for  leakage 
of  air.  The  fan  and  shaft  are  removable  with  ease  and  despatch  through  the  open- 
ing made  by  removing  either  one  of  the  side  plates,  and  without  completely  dis- 
mantling the  blower. 

"Buffalo"  Blowers  and  Exhausters  have  a  service  record  that  prov(>s  them  without 
an  equal  in  effectiveness,  smooth  running,  long  service  and  economical  operation. 
All  types  for  all  conditions.     Catalor;    >.'>U-.'it  contains  complrtc  iiiformritinn. 

BUFFALO  FORGE  COMPANY,  Buffalo,  N.  Y. 

Manufacturers:     Forges,  Blowers,  Heating,  Ventilating  and  Drying  Apparatus. 
Branch  Offices  in  Principal  Cities. 


Cut  Down  the  Working  Time 


on  grinding,  boring,  drill- 
ing, polishing  and  similar 
work.  A  Stow  Flexible 
Shaft  equipment  enables 
you  to  do  it;  can  be  easily 
set  up  in  any  part  of  the 
shop  and  driven  from  the 
line  shafting. 


STOW  FLEXIBLE  SHAFTS 

permit  tools  to  run  in  any  position ; 
power  goes  through  any  number  of 
curves;  quick,  convenient,  efficient. 
Every  day  some  job  shows  up  where 
these  handy  outfits  will  cut  shop 
costs — cut  deeply. 

Catalog  on  request. 

STOW  FLEXIBLE  SHAFT  CO. 

26th  and  Callowhill 

Streets 
PHILADELPHIA,  PA. 

U.  S.  A. 


LEIMAN    BROS. 
ROTARY   POSITIVE 
HIGH    PRESSURE 


and 


A  powerful  suction  or  a  high  pressure 
can  easily  be  secured  with 

BLOWERS 
VACtUM  PUMPS 

because  they  take  up  their  own  wear.  This  is 
important  when  used  with  automatic  machin- 
ery. It  means  long  life  and  efficient  service.  It 
means  the  right  machine 
in  the  right  place — all 
blowers  look  very  much 
alike  outside.  Therefore, 
like  a  book,  the  inside 
should  be  investigated 
thoroughly  before  pur- 
chasing. All  parts  are 
large  and  strong  and  there  are  only  a  very  few 
of  them.  Here  you  have  efficiency,  simplicity, 
economy,  noiselessness  all  in  one  machine. 
Usei\s  everywhere  are  the  leaders  in  the  busi- 
ness world — that  means  something.  Quality  is 
what  they  demand.  It  will  pay  you  to  inve.sti- 
gate  the  subject  of  these  pumps  before  pur- 
chasing any  machine.  That  is  how  we  secure 
our  orders — the  result  of  quality  of  service 
which  the  machine  has  already  given  to  users. 

Gel  Calalog  No.  16  lor  blowers  or  No.  17 
for  vacuum  pumps 

LEIMAN  BROS.,  S\"^°V"?i'S 

Outfit.o  for  cutting  and  poli<hinK  Rcm  stones  and  quartz  specimens; 
for  rolling  copper,  brass,  gold,  etc.:  for  turning,  drilling,  sand  blast- 
ing, polishing  dust  collecting,  and  complete  equipment  for  trade  and 
vocational  schools. 
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Nothing  to  Do  but  Drive 

You  are  not  put  to  the  trouble  of 

filing  and  fitting  when  you  use  our 

Finished  Machine  Key.    We  finish 

them  complete — all  ready  to  drive, 

and  you  can  always  depend  upon  accurate  machining  i^nd  true  size.    We  have  special  facilities 

for  making  Machine  Keys  any  length,  width,  depth,  style  or  taper.     If  your  keys  are  costing 

too  much — get  our  prices. 

Our  specialties  include:   Machine   Racks,  Cold  Drawn   Sheiftins:,  Screw  Stock, 
Flats,  Squares,  Hexagons  and  Special   Shapes.     Send   for  interesting   Catalog. 

STANDARD  GAUGE  STEEL  COMPANY,  Beaver  Falls,  Pa.,  U.  S.  A. 

BRANCH    OFFICES:     Chicago,    III.,    and    Phlladslphla,    Pa.      Paelflc  Tool   and    Supply    Co.,    San    Kranclsco,    Gal.      Dllworth    I.ockwood    &   Co.,    New    York. 
H.    H.    Rldgley,   Detroit,   Mich.     A.    L.    Maeder  Co.,   Portland.    Ore.      Hull    &    Pickles,    04    Port   St.,    Manchester,    Ensland. 


THE  JOHANSSON 
SNAP  GAGE  SYSTEM 


The  Johansson  Adjustable  Limit  Snap  Gages,  for 
the  shop,  embody  the  same  idea  as  the  Johansson 
Combination  Standard  Gages  for  the  tool-room — 
to  wit;  whenever  a  Snap  Gage  is  required,  no 
matter  what  size,  it  is  there,  ready  for  use. 

For  instance,  the  sizes  No.  2,  3,  4,  5,  6  will  take 
care  of  any  dimension  between  %"-2",  and  there 
are  15,000  to  choose  from. 

You  are  losing  both  time  and  money  by  making 
your  own  Snap  Gages.  Investigate  our  proposi- 
tion by  sending  for  our  circular. 


GronRvist 

18  Morris  Street 


Drill   ChucR   Co. 

JERSEY  CITY,  N.  J. 


'^National-Cleveland'' 
Milling  Cutters  Don  t 


a 


Show  their  Age" 


You  can  use  a  "National-Cleve- 
land" Milling  Cutter  as  long  as  the  life  of  an  ordi- 
nary cutter  and  then  start  all  over  again  with  the 
same  tool. 

Good  service  combined  with  ability  to  run  at  high 
speeds    and    still    retain    their 
cutting   edges    put   "National- 
Cleveland"     Cutters     in     the 
"Special  Mention"  class. 

We  manufacture  Plain  and 
Side  Milling  Cutters,  Metal 
Slitting  Saws,  Angular  Cut- 
ters, End  Mills,  Inserted  Tooth 
Milling  and  Forming  Cutters 
and  special  cutters   on  order. 

Send  for  catalogue. 


THE  NATIONAL 
TOOL  COMPANY 


Chicago   Salesrooms:    24   South  JefFerson   Street. 


THE  ACME  RIGID  H.  S.  EXPANDING  BLADE  SHELL  REAMERS 

You  can  spend  two  hours  of  a  tool-maker's  time 
underlaying  blades  and  grinding  reamers  down  to 
size  for  every  few  hours'  use  if  you  want  to.  With 
the  Acme  reamers  ninety  per  cent  of  the  time 
thus  wasted  is  saved. 

With  the  Acme  reamers  you  can  get  an  ex- 
pansion as  fine  as  .0005  in  a  few  seconds,  and  a 
maximum  expansion  of  the  blades  of  %".  When 
the  blades  are  worn  out  they  can  be  renewed. 

Tnj    an    Acme    against    any    reamer    you    have  \ 
ever  used  and  see  the  great  difference,  in  general  \ 
efficiency  and  lower  cost  of  maintenance.     Write 
for  an  Acme  bulletin  today. 

The  Schellenbach-Hunt  Tool  Co.,  Cincinnati,  0. 

FOREIGN  AGENTS:  C.  W.  Burton.  Griffiths  &  Co.,  London.  England.  M.arkt  &  Co.,  inn  West  St..  Niw  York:  Germany  a 
Export  anil  Import  Co.,  133-137  Front  St.,  New  York;  CUina,  Japan  and  Australia.  Williams  &  Wilson,  Montreal,  Canada 
tiana,    Norway. 


Italy.      New    York 
J.    S.    Cork,    Chris 
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JESSOP'S  "ARK"^^^,^  HIGH  SPEED  STEEL 

Note  the  Following  Facts. 


Has    an    Unexcelled    Record,   "^''^^r^-  -^^ 


In  turning-  100  rail- 
way car  wheel  tires, 
Jessop's  "Ark"  High 
Speed  Steel  has  the 
record  of  losing  less 
steel,  due  to  grinding, 
than  any  other  make. 


The  actual  amount  of 
steel  ground  off  the 
tool  in  turning  100 
wheels  was  3  ounces. 
This  is  an  unrivalled 
performance  in  steel 
economy. 


MTe    have   a   large   stocK   of  Carbon   Tool    Steel 
and    HigH  Speed    Steel.        MTrite  for  Catalogue. 

WM.   JESSOP    &    SONS,    Incorporated 

91  JOHN  STREET,  NE'W  YORK,  N.  Y. 


Boston  Warehouse:  163  High  Street 


Branch  Warehouses  throughout  the   United   States 


Specialists  in  Hot  and  Cold  Rolled  Strips,  Wire,  Etc. 

Annealed,  Hardened,  Black,  Blued  or  Polished— Any  Section  or  Size 

STEEL  STRIPS  for  Pens,  Safety  Razors,  Rules,  Measuring  Tapes,  Clock 
and  Watch  Springs,  Band  Saws,  Slitting  Saws,  Cartridge  Clips,  Feeler 
Gauges  and  Camera  Shutter  Steel,  etc. 

SECTIONAL  STOCK  for  Razors,  Surgical  Instru- 
ments, Cutlery,  Chain  Links,  Springs,  Piston 
Rings,  Adding  and  Registering  Machine  Parts,  etc. 

STEEL  WIRE  for  Springs,  Sewing  Machine  and 
Hosiery  Needles,  Watch  and  Clock  Axles,  Music 
Wire,  Hackle  Pins  and  Wire  Rods,  etc. 

DRILL  ROD — both  Carbon  and  High  Speed. 

Our  Mills,  viz:     Samuel  Fox  &  Co.,  Ltd.,  Sheffield,  England,  have  specialized 
in  cold  rolling  and  drawing  for  60  years  and  are  leaders  in  this  sort  of  work. 

AVrite  tis  at  once  for  our  Mill  Catalogue,   or,   better 
still,  let   us    figure    on    some    of  your    requirements. 


'HE  MUIR-DAVIDSON  STEEL  CO. 

44  CLIFF  STREET        Sole  A«e„t.  for  .he  United  S...e.  and  C.n.d..        NEW    YORK,    N.  Y. 
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"DETROIT" 

A  Kole  di  Kevlf  {\\e  cost 

TWIST  DRILL 


Catalogue 
"p" 

On  Request 
Today  ? 


As  60  is  to  5 

The  Studebaker  Coi-poration  has  increased  its  drill- 
ing elliciency  on  one  job  from  an  average  of  five 
holes  without  a  Ki'ind  to  nearly  sixty — twelve  times. 


"Detroit  Special" 
Twist  Drills 


liilliilllllllillllllllllllillllllllH^^^^^^^^^ 

tested  by  this  same  corporation  made  the  following 
record:  At  high  speed  in  drop  forgings  or  nickel 
alloy  steels  they  drilled  from  50  to  100  per  cent  more 
holes  than  any  other  make  of  drill  entered  in  com- 
petition. In  addition,  there  was  a  saving  of  from 
15  to  20  per  cent  in  power. 


"Detroit"  Drills  are  specified  exclusively 
in  the  shops  of  the  Packard  Automobile 
Company  because  the  Packard  standard 
is  1/2000  of  an  inch — and  "Detroit"  Twist 
Drills  are  ground  to  that  standard. 


Write  our  Special  Service  Department; 
they'll  gladly  analyze  your  drilling  con- 
ditions and  send  you  some  drills  for  a 
test — and  no  obligation  to  you  if  not 
satisfactory. 


Detroit  Twist  Drill  Co. 


DETROIT 

633  Market  Street,   Philadelphia 
83  Marietta  Street,  Atlanta 


600-612  Fort  Street 


MICHIGAN 

412  First  Avenue,   Pittsburgh 
30  Church  Street,  New  York 


ililllllllllllliilllllllllllll 


■IIIIIIIIIIIIIIilllilllllllillllllllillilllllllllillllH^^ 


EAGLE 

Safety  Set  Screws 

''Safety  First  and  Always'' 

The  Safety  Set  Screw  which  wears  the  longest, 
is  the  strongest  and  gives  the  best  satisfaction, 
is  the  screw  you  are  looking  for. 

Eagle  Safety  Set  Screws  are  made  from  bar 
stock  and  hardened  by  a  special  process.  An 
''Eagle"  can  be  set  up  as  hard  as  necessary 
without  fear  of  breaking,  as  it  is  made  strong 
enough  to  withstand  all  strains. 

The  price  is  reasonable — quality  unsurpassed. 
Send  for  a  sample  Eagle  Safety  Set  Screw 
and  prove  our  claims.    Circular  if  you  want  it. 

The  Progressive  Manufacturing  Co. 

Torrington,  Conn.,  U.  S.  A. 
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Franklin  Die-Cast  Gears 

Are  the  Standard  for  Quality 


Their  success  is  due  to  their  absolute  accuracy 
and  uniformity,  the  quality  of  the  metals  em- 
ployed and  their  low  cost  to  the  user  compared 
with  machine  cut  gears.  Compound  and  in- 
ternal gears  offer  no  difficulties. 

Write  for  Booklet  C. 

Franklin  Manufacturing  Company 

403  South  Geddes  Street,  Syracuse,  N.  Y. 


THE  THREE  LEADING 

METAL   CUTTERS 


o^^ 


CIRCULAR  M5LLING  SAWS'^ 


SEMI -HIGH  ^ 

HIGH    SPEWED  STEEL  ^ 


FOR    ALL  MAKES  OF    MACHINES     ^ 

> 


FOR    ALL  CLASSES    OF  WORK 


<^0         ^v, 


O    TO  30  INCHES 
IN  DIAMETER 


.'^■^ 


"QUALITY"  HACK  SAWS 
"QUALITY"  BAND  SAWS 


Write  for  CutaloRue 


Quality  Saw  &  Tool  Works 

SPRINGFIELD,  MASS.,  U.S.A. 


The  ManWho 
Wouldn't 

Oowit 


'fifc'tnan 


Hard  work  and  low 
pay  are  for  the  man 
who  thinks  he 
"hasn't  a  chance." 
But  the  ambitious 
man  trains  himself 
for  a  better  job— and 
gets  it. 

Only  a  few  years 
a^o  the  man  whose 
rise  we  picture  here  was  working  12  hours  a  day 
for  7  days  a  week.  But  lie  made  uji  his  mind 
to  train  himself  for  sometliinj^  Ijctter.  He 
marked  and  mailed  just  such  a  cou])on  as  }'ou 
see  below.  He  studied  at  home.  His  eaminj^'s 
increased.  He  was  made  foreman.  And  now 
he  is  a  successful  Chief  En<;incer  with  an 
income  of  several  thousand  dollars  a  year. 

This  man  had  no  advantaj^'cs  that  you  don't 
have.  His  education  was  poor.  His  sjjare 
time  was  limited.  But  with  the  help  of  the 
I.C.S.  he  has  "made  good."  YOV  can  do  the 
same  in  j^ottr  line  of  work.  If  you  can  read 
and  write  the  I.C.S.  can  help  you. 

Mark  and  mail  attached  coupon.  It  won't 
obligate — and  tlic  I  C.S.  will  show  n^ou  how  you 
can  rise  to  a  high-salaried  position  through  their 
simple  and  easy  system  of  home  instruction. 

Mark    the    Coupon    NOW 


International  Correspondence  Schools 


Box  980,  SCRANTON,  PA. 

hliK-Klnn  on  my  p: 


allly  lot  >  laieei 


Electrical  Engineer 
Electrical  M«ch.  Des. 
Dynamo  Foreman 
Electric  Lighting 
Electric  Railways 
Electrician 
Telephone  Expert 
Concrete  Construct'n 
Mechanical  Engineer 
Machine  Designer 
Mechanical  Draft. 
Patternmaking 


Machinist 
Toolmaking 
Molding 
Blacksmithing 
Civil  Engineer 
Stationary  Engineer 
Gas  Engineer 
Refrigeration  Erg. 
Sheet  Metal  Drafts. 
Marine  Engineer 
Mining  Engineer 
Structural  Engineer 


Chemist 

As>aycr 

Commer'l  lllustrat'g 

Bookkeeper 

Stenographer 

Architecture 

Contracting  &  B'ld'g 

Advertising  Man 

Window  Trimming 

Auiomohilc  Running 

Agriculture 

Salesmanship 


Name 

Street  and  No.. 

City 


.Stale. 


Present  Occupation . 
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QE!ARS      ^"   """^    ^^     ^°^    MOTOR,    MACHINE,    ROLLING    MILL    OR    WATER    POWER    PLANTS.      GEARS 


SPUR 
BEVEL 
WORM 
ANGLE 
SPIRAL 
MORTISE 


GEARED 

SPEED  REDUCING  DEVICES 

TO     CONNECT 

HIGH  SPEED  MOTOR  TO  MACHINE. 

GEARS  RUN  IN   OIL.  CASES  DUSTPROOF 
OTHER    TYPES 


'the  A.  A  F.BROWN  CO 

POWER   TRANSMISSION 

MACHINERY 

«- IWito*®"*""*^   .'"■      ^^^^^  ^^ ■--  .  o  '"      "^^    BARCLAY  STREET 

K  4Q  ^^^^^   ■   •    -"'•  NEW  YORK 

SPECIAI-  MACHINERY  BUILT  TO   PLANS  AND  SPECIFICATIONS 


CAST    IRON 

STEEL 

SEMI-STEEL 

BRONZE 

RAWHIDE 

FIBER 


GEARS 


PLANED 


HOBBED 


MACHINE    MOLDED 


FORGED 


GEARS 


No  Gear  Making 
Job  is  Too  Bi 
for  Our  Modern 
Plant 


Neither  is  there 
any  gear-cutting 
order  too  small 
to  gain  our  care- 
ful, painstaking 
attention. 

Look  at  this  pair 

of  gears.  "Some  size,  eh,"  yet  ac- 
curately cut  right  here  in  our  plant 
and  delivered  to  the  purchaser  on 
time. 

We  know  how — that's  proven.  Now 
we  want  you  to  profit  by  our  ser- 
vice.   Try  it. 


The  Earle  Gear  &  Machine  Company 


Stenton  and  Wyoming  Aves. 


Philadelphia,  Pa. 


POOLE  GEARS 


Machine  Molded  or  Cut 

SPUR,  BEVEL  AND 
ANGLE  GEARS 

MORTISE,  INTERNAL  AND 
WORM  GEARS 

Our  facilities  range  from 

the  smallest  to  a  gear 

50  ft.  in  diameter. 

BUILDERS  OF 
HEAVY   MACHINERY 

POOLE  ENGINEERING  & 
MACHINE  COMPANY 

BALTIMORE  MARYLAND 


"PEERLESS" 

No     other    name     k 
fits  our  Rawhide    '^ 
Pinions    as    well. 
We    have    given 
the     best     mate-    '% 
rials     to     expert 
workmen  and  the 
result    has    been 
"Peerless." 


Rawhide  Pinions 

Twenty  years  of  experience  in  the  making 
of  these  gears  speaks  well  for  our  ability 
to  satisfy.  We  have  made  every  effort 
to  please  and  have  been  well  rewarded 
by  repeat  orders.  If  you  use  "Peerless" 
now,  how  about  some  more?  If  not — 
start  right — order  Peerless  Rawhide  Pin- 
ions.    We  also  make  cut  metal  gears. 

Better  twite  today  for  details. 


THE  HORSBURGH  ®  SCOTT  CO. 

CLEVELAND,  OHIO.  U.  S.  A, 


Clutches 


Get    a     fresh     grip     on 

things.       Install     Edge- 

mont    Friction    Clutches 

on    your    shafting    and 

note     the     difference. 

They      are      practically 

self-contained,    need    no 

oil,  are  burn  proof  and 

can   be   repaired   if  necessary  without   removal 

from  shaft. 

Catalogue  "E"  sent  on  request. 

The  Edgemont  Machine  Company 

2700  National  Avenue  DAYTON,  OHIO,  U.S.A. 
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In  Cutting  a  Sixty-Tooth  Gear 

on  an  old-style  Automatic  Gear  Cutter  the  cutter 
head  stops,  backs  up,  the  blank  indexes  and  a  new 
cut  is  started  sixty  times.  On  a  Farwell  Gear 
Hobber  this  happens  just  ONCE  for  each  gear  or 
arbor  full  of  gears,  no  matter  how  many  teeth  there 
are.     This  is  one  reason  for  our  big  outputs. 

Write  about  it  today. 

nri  A   J       f^  972  Market  Street 

1  ne     AdainS     \^0.,      Dubuque,  la.,  U.  S.  A. 


Fawcus  Machine  Company 

PITTSBURG,  PA. 

Gears  of  all  deacriptionB  to  24  feet  diameter. 

Heavy  machinery  designed  and  furnished  for  all 

purposes. 

Works :  Ford  City  and  Pittsburg.  Pa. 

Malo  Olllce Pittsburg,  Pa 


Oxy-Acetylene  Welding  and  Cutting  Apparatus 

Highest  efBciency  in  results  and 
greatest  economy  in  operation. 
High  pressure,  positive  mixture 
torches.  Complete  outfits  for  great- 
est requirements. 

Write   for   new   catalog  No.    97. 
Full    information,    illustrations,    etc.,    on    request. 

DAVIS-BOURNONVILLE  CO.,  30  Church  Street,  New  York 


LARGE  GEARS 


FOR 

Sugar  Mills  -  Brass  Mills 

Presses     Rolling  Mills 

Bridges 


Cast   Iron, 
Cast  Steel,  Bronze 


Cut  or  Machine  Molded 


TAYLOR-WILSON  MFG.  CO. 

lOOO  Xhomsoni  Avenue 
McKees   R.ocKa,   Pa. 


Products  of  the  Foote  Plant 

The  exclusive  production  of  Kt-'iii"-"'  ^^ 
all  kinds  is  our  busine.ss.  We  cut 
them  accurately,  follow  specifications 
to  the  letter,  and  no  }?ear-cuttinj? 
problem  is  too  difficult  for  Foote 
Service  to  handle. 

"Gear  Problems  F.  X."  and  other 
literature  will  be  mailed  at  your 
request.     Send  for  it  today. 

The  Largest  Gear  Makers  in  the  West. 

Foote  Bros.  Gear  &  M.  Co. 

210-220   N.  Carpenter  Street,   Chicago,   111. 


HiNDLEY  Worm  Gears 

Safe,   Silent    and    Efficient 


>>»>'i 


Our  experience  covers  a  period  of  over  half 
a  century.  Our  Gears  cut  theoretically 
correct  on  special  machines.  Let  us 
assist  in  designing  your  next  Worm  Drive. 

Our  Engineering  Department  is  at  your  service. 

HINDLEY  GEAR  COMPANY 

1105  Franhford  Ave.       PHILADELPHIA,  PA. 
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"V.  D.  &  D." 

A  GUARANTEE  OF  SATISFACTION 

in  connection  %vith 

Gears   arid    Gear   Cutting 

"V.  D.  &  D."  Gears  and  Pinions  at  all  times  represent 
the  most  careful  selection  of  materials  and  the  high- 
est standard  of  workmanship  produced  with  unex- 
celled modern  facilities.  Our  gear  production  merits 
your    consideration.      Send    us    your    specifications. 

THE  VAN  DORN  &  DUTTON  CO. 

GEAR.  spe:cia.i^ists 
CLEVELAND,  (SIXTH  CITY) 


New  YorK 


Los  Angeles 


San  Francisco 


A  Gear  in  Time  Saves  Nine  Times  the  Cost 

The   ric/ht   gear  in   a  luirry   is   far  more   valuable   than   any 
amount  of  them  too  late.     Cincinnati   Gear  Cutting  Service 
costs  a  little  more  perhaps 
than  you  now  pay,  but  it 
assures  promptness  in  fill- 
ing   your    order    and    ac-  > 
curacy  in  turning  out  the 
gears  themselves. 

A    trial    order    will    convince. 
Send     specifications     N  0  W. 

THE  CINCINNATI  GEAR  CO 

1827-1833  Reading  Road  Cincinnati,  Ohii 


pair  of 
ire  cut  at  an 
of   105^ 


BEVEL  GEAR  GENERATORS 


BEVEL  GEARS 

CUT  THEORETICALLY  CORRECT 

Special  facilities  for  cutting  Worm,  Spiral,  Miter, 
Internal  and  Elliptical  Gear  Wheels. 


THE  BILGRAM  MACHINE  WORKS 


1231  SPRING  GARDEN  ST. 
PHILADELPHIA,  PA. 


CULLMAN  SPROCKETS 

IN  STOCK  AND  TO  ORDER 


Diamond,  Whitney,  Baldwin 
and   C-T    Chains   on   hand. 

New  Catalog. 


CULLMAN  WHEEL  CO.,  Chicago      ^-«i^  ^' 

1354  Altgeld  Street  -s^    ^ 


GEARS 

Let  us  quote  you  on  hobbiivg  your  small  gears. 

MEISSELBACH-CATUCCI  MFG.  COMPANY 

27  CONGRESS  STREET  NEWARK,  N.  J. 


Grant  Gear  Works,  Inc. 

GEO.  B.  GRANT 

6  Portland  St.,  BOSTON,  MASS. 

Gear  Wheels  and  Gear  Cutting 

LIST  STOCK  GEARS 

Gear  blanks  to  be   chang^ed  to   your 
specifications 

"Treatise  on  Gears,"  by  Grant.       Catalogue  Free 


Gears  and  Gear  Cutting 

We  Guarantee  Satisfaction 

RODNEY  DAVIS,  Pinladelphia 


THE  SCHWERDTLE  STAMP  CO.. 
^yjHlfcg:l'Urii;M-l:WMigftv 

iSSi^^        BRIDGEPORT,   CONN. 

STAMPINGS 

M  tal  spinnings  and  stampings  a 
specialty.  All  sorts  of  die  work  and 
metal  patterns.  Manufacturers  of 
specialties  and  novelties.  Experts  in 
black  enameling.  We  specialize  in 
making  up  metal  spinnings  before 
dies  are  made,  showing  how  stamp- 
ings will  look.  Prices  reasonable. 
Work  guaranteed.     Prompt  delivery. 

The  Standard  Spinning  &  Stamping  Co. 

TOLEDO,  OHIO 


I  CUT    GEAR.S    or    ALL    KINDS 
I  Spur,    Bevel,   Spiral 

I  Worms  and  Worm  Wheels,  Sprocket! 

I  New  En 


New  England  Gear  Works,  10°  ^--'"--«* 


BOSTON,  MASS. 
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A  U  G  U  ST,    10  11 


No.    In 


DEVOTED  to  {he  INTERESTS  sT  GEAR  USERS  EVERYWHERE 


EJtUd  by  {he  HHU  Ce-».T  M-vrv- 


At  the  Top 

MOUNTAIN  climbing  is  similar  to  building  a  reputation  in 
the  business  world.  There  are  many  obstacles  to  overcome; 
it  takes  lots  of  determination  and  there  are  times  when  it  seems 
as  though  the  top  were  as  far  away  as  when  you  started;  but 
once  it  is  reached  the  reward  is  ample  for  all  your  efforts.  After 
years  of  climbing,  the  Philadelphia  Gear  Company  is  able  to 
say: — "There  are  none  above  us  in  point  of  service." 

Let  us  handle  your  next  gear  cutting  order  and  you'll  see  why 
we  are  "at  the  top"  in  our  particular  line. 


GEARISMS  - 


(^ahlisked  hy  Oie  PKila.(lelpKia^  Geo^rWork^ 

1120  Vit\e  Street.  Phil^delph\-a..Pt>.. 


iRe  Top 


Up  Abo«*  lUWotfa  fo  AmJL-' 


-^^s: 


Conditions  Which    Govern 
Gear  Design 

The  gear  designer  bas(;.s  his  chuice  uf  matt-rials  and  di- 
mensions on  the  considerations  of  strength,  durability, 
smoothness  of  action,  noiselessnesB  and  cost.  Gearing  cannot 
be  perfect  in  all  those  respects,  as  some  of  them  are  mutually 
hostile.  Cost,  for  example,  must  be  sacrificed  if  gain  is  to  be 
made  in  other  directions.  The  designer  must  compromise — 
rely  upon  judgment  and  experience  In  determining  the  rela- 
tive importance  of  various  requirements.  Strength,  however, 
must  be  the  prime  consideration,  for  if  the  teeth  of  a  gear 
are  not  strong  enough  to  transmit  the  power  required,  they 
will  break,  and  all  other  advantages  are  lost.  Durability  is 
usually  sufficient  if  strength  is  sufflcient,  though  high-speed 
gearing  may  wear  out  before  it  breaks.  Smoothness  of  action 
is  coincident  with  high  efficiency  and  silent  running,  and  this 
latter  is  largely  a  matter  of  selection  of  materials,  provided 
the  teeth  are  formed  to  the  correct  tooth  curves. 

Our  BngineerinK  Department  is  at  your  service— use  it. 


Are  you  acquainted  with  the  following 
facts  about  our  SPECIAL  HARDENED 
AND   TREATED   STEEL   GEARS.? 


B 


OSTON 

EST 

EST  TREATMENTS 
EST  MATERIAL 
RAND  OF 


e 


EAR 


EAR 

REATEST  STRENGTH 
REATEST  TENACITY 
EARS  THAT 


w 


ORRS 

ORKMANSHIP 
ARPAGE  LESS 
ONDERFUL  TOUGHNESS 
EAR 


NORFOLK  DOWNS,  (QUINCY),   MASS. 
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Clutch 

Gears. 

A  kind 

of  work 

that  is 

easy 

for  us. 


"Any  Old  Gear''  WON'T  DO 
Everywhere,  but  New 
Process  Gears  and  Pinions 
WILL 

You  get  more  than  mere  material  and  machine 
work  when  you  buy  New  Process  Gears  and 
Pinions.  You  get  correct  tooth  design,  right 
machining  methods,  judicious  selection  of 
metal  and  the  careful  finish  essential  to  per- 
manently satisfactory  service. 

One  order  would  prove  to  you  that  New 
Process  Gears  and  Pinions  are  reasonable  in 
price  and  genuinely  good. 

Send  your  prints  or  specifications  for  figures. 


YOU    CANT    PUT 

YOUR   GEAR    WORK 

INTO    BETTER    HANDS 


iiAK^iPSlinii 

SYRACUSE,    N.  Y. 


Nuttall 
Small  Cut  Gears 

Our  plant  is  not  only  equipped  to 
cut  the  largest  gears  built,  but  also 
those  of  the  smaller  sizes. 

Gear  Cutting  has  been  our  business 
for  more  than  a  quarter  of  a  cen- 
tury. We  can  furnish  gears  to  your 
specification. 

Address  Dept.  K. 

Nuttall  —  Pittsburgh 

World's  Largest  Gear  Works 


Cleveland  Worms 

are  being  successfully  used  by 
many  for  automobile  and  heavy 
stationary  drives.  Information 
gladly  given. 

Why  Experiment  luith  Experimenters  ? 

The  Cleveland  Worm  &  Gear  Co. 

988-992  E.  67th  St.,     Cleveland,  Ohio,  U.  S.  A. 
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GOOD  BETTER   BEST 


An  accurately 
machined  steel 
pinion  meshing 
with  an  accurately 
machined  ^ear  is 
tolerably  quiet 
when  ncw-that  is, 
providing  the  shaft 
alignment  is  perfect. 


And  a  generous 
supply  of  oil  con- 
tinually poured 
onto  the  ^ears 
will  decrease  the 
noise.  But  after 
the  gears  are 
worn  no  amount  of 
oil  will  quiet  them. 


A  New  Process 
pinion  meshing 
with  its  mate  is 
always  quiet  re- 
gardless of  a^e 
and  wear  of  either 
^ear.  No  oil.  No 
noise.  No  trouble.  A 
comfort  to  your  men. 


Ordinary  engineering  experience  must  tell  you  that  machine  parts  last  longer 
where  vibration  is  minimized — that  metal-to-rawhide  tooth  contacts  offer  real 
protection  from  gear  breakage  under  sudden  load  imposition. 

Considering  also  that  rawhide  pinions,  as  made  by  us,  are  as  durable  as 
metal,  and  that  the  relief  you  get  from  distracting  noises  really  costs  nothing, 
the  wisdom  of  using  New  Process  Pinions  is  readily  apparent. 

Let  us  submit  evidence  of  what 
New  Process  Pinions  are  doing 
under  conditions  similar  to  your 
own.  Ask  for  book — "Noiseless 
Gear  Driving." 


NEW  PROCESS  IS  TO 
ALL  OTHER  RAWHIDE 
AS    STEEL    13    TO    IRON 


Nfw  Process 

iLEAiiCQRPORATIONj 

SYRACUSE.    N,    y. 

Canadian  Agents: 

Robert  Gardner  &  Son,  Ltd. 

Montreal. 
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DRILL  VISE 


List  I'ricfs 


No.  ;t,  JawH  0"  long,   with  nllu<lii 

.N(i.   •!,  JiiwH  U"  loiiB,   wllh  nlliiclii 

N".  5,  JuwB  12"  Ions,  with  ulliiiliriiciitM,  IIO.OO 

VJuws,   extra,   No.   3,   *2..'.0;   No.    I,   !|;:t.,-0;    Ni 

Olio   V'-Jnw   l8  UBUiiUy  HUlIlclunt  per  vUc. 


*:i-j.oo,  wiUiiiNt  ifiio.oo. 

if-n.M.  without  $J,'-,.00. 
vltlmnt  ?:i(i.(K). 
,"),    *r..OU  euch. 


Fig,    1.     With   Jig   Attacli 


Fig.    3.     V-Jaw  for  Round  Work 


DRILL  SPEEDER     KNURL  HOLDER 


or  High  Speed  Drilling  Attachment 

Made  in   three  sizes,   and   three  styles,   to  acc-omiiiodate 
straight  and   taper  shank  drills  from  0  to   %". 
1.     Inprea.ses    the    speed    three    times. 


3.  Shanlts    are    made    in    various    standard    sizei 

special. 

4.  Diroft    end-thrnst    through    ball    bearing.      No 

sure    in    case. 
T).     Double    driven,    or   balanced. 


For  Turret  Machines 
Adjustable  to  any  size  within  their  capacities. 

No.    2,    knurls   up   to   IV."   diameter.      For  Turrets  6"   and 

under.      List,    .$14.00. 
No.    ;i,    knurls   uji   to  2%"   diameter.      For  Turrets  C"   and 

over.     List,  $15.00. 
Ill    ordering,    give    size    of    shank    and    style    ot    knurling. 


All  Patented.     Send  for  Circulars. 


The  Graham  Mfg.  Co.,  Providence,  r.i. 

Germany,  Austria-Hungary,  Scandinavia,  A.  Kayser,  Berlin,  S.  W.  68. 
France,  Italy,  Spain,  A.  Herbert. 


D.  W.  F.  STEEL  BALLS 

Accurate    to    within    foooo" 

THE   FAIWOUS  GERMAN  PRECISION  BALLS 

The  initials  D.  W.  F.  are  known  the  world  over  as 

the  best  in  steel  balls  for  precision  work. 

Only   one   quality   of  material,  the   very  best  alloy 

steel,  is  used  in  making  them,  and  only  one  quality 

of  balls  is  made  by  the  D.  W.  F.  Company. 

We   have   other  brands   of  various   grades   for   less 

exacting  requirements. 

Let   us   mail   you   quotations  and  Catalogue. 

American  Agents: 

PETER  A.  FRASSE  &  CO.,  Inc. 

-SUPPLIES 
New    York  City 


TUBINQ-STEEL— TOOLS- 
417=421  Canal    St. 

Philadelphia.  Pa.         '<- BRANCHES -■ 
623-625  Arch  Street 


■-        Buffalo.  N.  Y. 
80-52  Exchange  Street 


Polish  With  An  Abbott 


Abbott     Burnishing     Barrels 
are  clean,  easily  operated  and 
cut     down     polishing     costs. 
One  man  can  look  after 
from  four  to  five  Abbott 
Barrels,  and  the  output 
leaves    hand    work    out 
of  the  running. 

Send  us  a  sample  of  the 
work  you  polish.  We 
will  tell  you  how  long 
the  "Abbott"  takes  and 
the  cost  of  an  instal- 
lation.   Write  now. 


The  ABBOTT  BALL  COMPANY,  Elmwood,  Hartford,  Conn. 


About  YOUR  Special  Work 

If  you  intend  to  market  some  device  and  are  not 
prepared  to  make  it  in  an  economical  and  work- 
manlike manner  yourselves,  turn  the  .job  over 
to  us.     This  also  applies  to  your  special  parts. 

Customers  and  men  who  know  say  that  we  have 
one  of  the  best  factories  in  the  country  for  do- 
ing this  sort  of  work. 

We  can  do  your  die  and  tool  work,  stamping, 
drawing,  machining,  assembling,  plating,  weld- 
ing,  enameling,   japanning  and   rust-proofing. 

TheGlobeMachine&StainpingCo.(jgYgW 
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Safety— Always! 

Safety,  strength,  long  life — the  very 
highest  development  in  safety  set 
screws — are  what  you  buy  when  you 
order 

ALLEN 

Safety  Set  Screws 


I'riic  List  Special  Alloii  Safely  Sot  Screws 

In  hpcciil  I'liiiila  Mul  Untilit 
NO  I    CARHIED  IN  S^IUCK 


■  HI  y  Cli  ■: 

Vina  M  i.'J 


ni.l.  ANY   SIZF  UBIlim 


SPECIAL 
SAFETY 


SPECIAL 
SAFETY 


SET 
SCREWS 


SET 
SCREWS 


In  addition  to  "stock"  lengths,  sizes,  threads 
and  points,  we  can  furnish  a  wide  variety 
of  special  lengths  and  points  usually  in  from 
three  to  six  days  from  order.  Send  for 
special  circular  No.  12  and  figure  your  own 
prices  when  you  need  them. 


The  Allen  Manufacturing  Co.,  Inc. 

135  Sheldon  Street  HARTFORD,  CONN. 

ST.   JOHNS,    F,    a.,    CANADA. 


Turn  the  Nuts 
Quickly 
and 
Easily 


All 
Lost 
Motion 
Cut  Out 

by  using  the 

FAVORITE 

Reversible  Ratchet 

WRENCH 

It's  a  Practical 
Tool  for 
Saving 
Time 


It's  built  strong 
for  rough 
usage. 


yy 


Why  the  'Tavorite 

Wrench  Saves  Time 

It  seats  or  removes  a  nut  with  a 
quick,  straight-ahead  ratchet  move- 
ment, reverses  by  turning  the  pawl. 

It  never  slips,  as  the  wrench  head 
encompasses  the  nut  on  all  sides. 


THE   PRICE   IS   LOW. 


GREENE,  TWEED  &  CO. 

Sole  Manufacturers 
109  Duane  Street  NEW  YORK 

Agent  for  Germany:     Arthur  Knyacr,   Berlin  SW.  68. 
Orlcnstr.      126. 
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Send  For  This 
Free  Book 


/^ 


P0WER.CHA1NS 

AND 

SPR.OCKETS 


Diamond  Chain iiL" MfG© 

Indianapolis  IND  USA 


A  Treatise  by  L.  M.  Wainwright. 

This  book  contains  important  engineer- 
ing data  and  information  on  bloclc  and 
roller  chains  for  the  general  transmis- 
sion of  power. 

Comparisons    with    belting,    gearing    and    cast 

chain. 
Advice    on    uses    for    which    block    and    roller 

chains  are  best  suited. 
Care  of  chain  drives. 

Designing  and  installation  of  chain  drives. 
Enclosing  chains  in  oil  bath. 
Correct  formulas  for  sprockets. 
Spring-cushioned      sprockets      for      intermittent 

loads. 

Illustrations  of  practical  applications  of 
chain  drives  supplement  the  text.  The 
completeness  of  the  book  —  covering 
practically  every  phase  of  chain  drive 
— makes  it  a  valuable  reference  work 
for  engineers,  designers  and  shop 
managers. 

A  copy — promptly  received — may  be  of 
assistance  to  you  in  your  immediate 
work. 

Mail  the  coupon  today 

Diamond  Chain  &  Mfg.  Co. 

240  W.  Georgia  St.  Indianapolis,  Ind. 

CAPACITY  8,000,000  FEET  PER  YEAR 


DIAMOND  CHAIN  &  MFG.  CO.,  Indianapolis,  Ind. 

I'Icase  send  me  your  free  treatise,   "Power  Chains  and  Sprockets.' 

Name     

Position    

Company     

Address   


This  1000-pound  tightener  lost  its  job  after 
the  belt  was  treated  with  CLING  SURFACE 

Many  users  of  bells  have  ihe  mistaken  idea  ihal  tidlileners  are  always  necea- 
sary  on  short  drives  where  one  pulley  is  small  and  the  other  large. 

This  shows  a  1 000-Ib.  tightener  in  the  N.  Y.  Aqueduct  Construction  Plant 
near  Yonkers.  that  was  used  on  an  old  and  oily  30-in.  leather  air  compressor 
bell.    But,  the  tightener  did  not  prevent  slip. 

It  is  difficult  to  make  hard  belts  pull  heavy  loads  without  slip.  The  loo  fre- 
quent proceeding,  as  in  the  above  case,  is  to  increase  belt  tensions.  The  high 
tension  method  is  wrong.  This  the  Yonkers  people  learned  after  starting 
Cling-Surface  treatment.  The  tightener  rapidly  became  superfluous,  for  the 
belt  stopped  slipping  and  it  now  runs  with  a  sag  of  13  inches. 

Invariably  belts  treated  in  accordance  with  our  directions  can  be  run  slack  or 
easy  without  excessive  tension,  as  above. 


Write 

effect 


details,  and  we  will  tell  you  how  to 
conomy. 

^ace  Cling-Surface  Company 

1018  Niagara  street      Buffalo  N  V 

New  York        Cliicago        Denver        Boston 
Memphis  St   Louis  Atlanta 

Toronto  Etc 
London— Thomas    &     Bishop    119-125    Fins- 
bury  Pavement   E  C 
Paris — 74      Rue     des      Ecluses     St     Martin 
Dusseldorf — Stromstrasse  1         71 -B 


DIE-CASTINGS 

Are    Better   Than    Machined    Products 

If — Free  from  Flaws, 

True  to  Specifications, 
Cast  of  Dependable  Alloys. 

Years  of  experience  have  taught  us  how 
to  meet  these  conditions. 

Quantity    of   production    permits    the 
substitution  of 

VAN  WAGNER 

die-cast  parts  for  machined  parts  at 
a  saving. 


Send  Blue-Prints,  Samples  or  Specifications 

for  our  estimates. 

Prompt  Quotations  will  follow. 


E.  B.  Van  Wagner  Mfg.  Company 

SYRACUSE,  NEW  YORK 


I 
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Wherever  a 
Leather  Belt 
Can  be 
Operated  to 
Advantage 

a  Gilbert  Wood  Split 
Pulley  can  be  used 
successfully.  Style  A, 
illustrated,  is  built  for 
extra  heavy  service — 
main  drives,  trip-ham- 
mers, dynamos,  etc. 
We  guarantee  ^"""^'-^  ^ 

GILBERT  WOOD  SPLIT  PULLEYS 

for  the  work  specified — no  matter  how  severe 
the  requirements.  Being  much  lighter  than 
either  solid  or  split  iron  or  steel  pulleys,  less 
expensive  shafting  and  hangers  may  be  used 
with  equally  satisfactory  results.  Less  weight 
on  the  bearing  reduces  frictional  loss  in  power, 
and  the  hard  maple  wood  rim  assures  perfect 
belt  contact  and  allows  the  pulley  to  run  with 
absolute  safety,  at  from  two  to  three  times  the 
speed  of  the  best  iron  pulleys. 

SAQINAW  MANUFACTURING  CO. 

SAGINAW,  W.  S.  MICHIGAN 

SALES  AOENCIES  IN  ALL  PRINCIPAL  CITIES  OF  THE  WORLD. 


New  York  Branch,  88  Warren  Street 

Cable  Address,  Engrave. 


Chicago  Branch,  105- 109  North  Canal  Street 
B.  C.  and  Lieber's  Codes 


■•CAMTAL-.   NEW  WATER  HARDENING  HIGH-SPEED  STEEL   -capital-- 

KEEN  EDGE,  LASTS  5  TO  8  TIMES  ORDINARY  HIGH  SPEED 

DRAWN  FLATS,  key  steel  or  tool  steel  from  stock.  Shapes  of 
any  kind  to  order.  Largest  assortment  of  bright  material — 
strips,  sheets,  bars  and  ■wire. 

Cdtalorjuc  II.  l.iS  pw/fs,  srnt  on  request. 

EDGAR  T.WARD'S  SONS,  23-25  PURCHASE  STREET,  BOSTON,  MASS. 


[•uauiM^^*^ 


Oilless  Bearings 

lengthen  the  life 
of  your  machinery 

liicrea.se  the  ellicieiicy 
of  your  factory  or  shop 
and  cut  down  expense 
with  Arguto  Oilless  Bear- 
ings. 

They  are  made  of  wood, 
chemically  treated,  require 
no  oil  or  other  lubrication — 
and  they  outwear  the  best 
bi'onze  metal.  Moreover, 
Arj,nito   Oille.s.s   Bearings 

save  cost  of  oil 
prevent  loss  of  time 
make  a  cleaner  factory 
reduce  fire-risk 
get  rid  of  spotting  textiles 
last  for  years 

They  are  adapted  for  loose- 
pulleys,  countershafts,  and 
confectioners',  electrical,  har- 
vesting, insulating,  paper- 
box,  printing,  shoe,  spinning, 
textile,  weaving,  and  winding 
machinery. 

Write  us  and  get  convincing 
evidence. 

ARGUTO  OILLESS  BEARING  CO. 

Wayne  Junction  PHILADELPHIA 


RIVballbearings 

W-HERE.  THERE  AND  EVERYWHERE" 


R-IV-  COMPANY  t7-^^::.ll':'.%-\ 


THE  JOHNSON  FRICTION  CLUTCH 


WRITE  FOR  CATALOG  "A." 

Send  for  Our  Booklet  "CLUTCHES  AS  APPLIED  IN  MACHINE  BUILDING' 


THE  CAHLYLE  JOHNSON  MACHINE  CO.   Manchester  conn. 
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KXHAUST  [INLET    EXHAUST  T   OUTLEt 


THE  OTIS 

Tubular  Feed  Water  Heater,  Oil 
Separator  and  Purifier 

is  not  an  experiment,  but  a  tried  and  trusted  appliance 
that  the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  to 
212  degrees)  with  the  exhaust  steam  without  caus- 
ing any  back  pressure;  also  to  extract  the  oil  from 
the  exhaust,  so  that  the  exhaust  steam,  after  being 
passed  through  the  heater,  can  be  used  for  heating 
purposes,  and  the  water  of  condensation  for  the 
heating  system  be  returned  to  the  boiler  without 
the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay- 
all  costs  of  a  trial — freight,  cartage,  piping,  etc. — if  it 
fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  your  Service 

The  Stewart  Heater  Company 

79-99  East  Delevan  Avenue  BUFFALO,  N.  Y. 


BANTAM  ANTI- FRICTION  CO. 

BANTAM,  CONN. 


"ON    THE.    LEVEL" 

You  see  in  an  instant  just 
"wbere"  your  work  is  out  by 
using  the  "Which  Way"  Pork 
et  Level,  size  of  a  silver  dol 
lar,  %  in.  tbick,  neatly  nick 
eled.  Sample  for  thirty  2  cent  stamps.  IC^Cali 
per  catalog  free.  E.  G.  SMITH.  Columbia.  Pa. 
U.    S.    A.      IC^Liberal    inducements    to   Agents 


Pat.  July  29,  *07. 


HANDY  OIL  AND 
GREASE  CUPS 

No   plngglng   ap. 
Oil-tight  and  dust-proof. 
BAY  STATE  STAMPING  CO. 

Worcester,    Uass. 
European    Agents:      Ohas. 
Churchill  &  Co.,  Ltd.,  Lon- 
don,   Eng. 


.  Send  For    Estimates. 

,PROP   FORGINiii 

1&  lion, Tool  Steel.  Machinery  SiftiililSI 

•^■■:'-:m,,,-iiiyd  topper. 


m^M^m^:.&L,mBMaMmM0. 


There  is  nothing  better  than  the  Best 

Oil  and  Tar  Buirners  for  Locomotive, 

Marine  and  Stationary  Boilers. 
Furnaces  for  Melting  and  Heat  Treatment 

of  Metals. 

Equipment  for  Heavy  Oil  Our  Specialty 

W.  N.  BEST,  1 1  Broadway,  NEW  YORK  CITY 
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TERRELL'S  STEEL  EQUIPMENT 

Makes  the  Most  of  Your  Stock  Room 

-I- 


Terrell's  Steul  i'actory  Equipment  means 
system  and  order.  It  is  clean,  strong,  dur- 
able, fire-proof.  It  is  built  on  the  unit  plan, 
sections  may  be  added  as  needed,  changed 
about,  taken  down  and  re-erected  without 
injury. 

"GROWS  AS  YOU  GROW" 

Terrell's  line  of  Steel  Specialties  is  adapted 
for  the  office,  the  shop,  and  covers  every 
storage  need. 

Send  for  catalogue  and  prices. 

TERRELL'S  EQUIPMENT  COMPANY 

SOUTH  GRAND  RAPIDS.  MICH. 


Particular   Machinists 

ACKNOWLEDGE  THE  ADVANTAGES  OF 

Sawyer  Tools 

IT  WILL  PAY  YOU  TO  WRITE 
FOR  CATALOG 

The  Sawyer  Tool  Mfg.  Co. 

ASHBURNHAM,  MASSACHUSETTS 


THE  PRODUCTION  BOSS 

"Pont  Care  a  Cuss" 

what  make  or  kind  of  tool 
he  uses— he  wants  SERVICE; 
he   must    have  continuous 

PRODUCTION. 
KELLY  Adjustable  Boring  Tools  and  Floating 
Reamers  give  just  the  service  he  wants,  or  they  are 
returnable  at  our  expense. 

Ask  tor  Catalog  G     Out   new   one. 

THE  KELLY  REAMER  CO. 

CLEVELAND,  OHIO.  U.  S.  A. 

C.  W.  Burlon  Griffilh.  &  Co..  London,   English  AgenU.     40  Dooictlic  Agf  nclw 


A  Poor  Water  Supply 
is  a  Business  Thief! 

Yes,  a  thief! — quietly  stealing  your 
profits  by  stealing  the  energy,  efficiency 
and  time  of  your  employes. 

statistics  prove  that  drinking  water  In  con- 
tact witli  ice  often  becomes  contaminated.  And 
even  when  pure— if  vxicssivth/  cold— It  fre- 
quently causes  illness  among  operatives  and 
other  employes.  This,  of  course,  means  in- 
creased cost  of  production  for  you.  Part  of 
your  profits  have  been  stolen! 

Safeguard  the  health  of  your  employes — and 
at  the  same  time  your  own  profits — by  install- 
ing the 

»^^  Drinking 
Water  System 

(Using  A-S  Refrigerating  Machine) 

Your  employes  will  ciijo)-  an  ample  How  of 
pure,  clear,  palatable  drinkiiij^j  water  at  a  tem- 
perature best  suited  to  health.  The  cost  will 
be  merely  the  cost  of  your  electric  current  or 
whatever  power  you  may  be  using. 

Any  ^u^i^(■^^»,  big  or  lltlli-.  eiin  um-  the  J-.M  Drinking 
Water  System  to  advantage.  It  Is  tlie  nioilcrn,  Kanitary, 
economical  way  for  the  modern  ofllce  or  factory.  No 
attendant  necessary — as  simple  as  turning  on  or  off  the 
light  over  your  desk.  No  animonia,  no  gases.  Explosion 
impossible. 

Mall  Coupon  below  to  our  nearest  Kranch 
and  learn  how  you  can  have  plenty  of  pure 
(Irinkini;     whIit     ii  I     li>iv     cost, 

H.W.JOHNS-MANVILLECO. 


Albany        Chicago 
lialtlmore  Cincinnati 
Itoston         Cleveland 
nulfalo       Dallas 
New  York  riilladelphia 

Omaha  IMttsljurgh 

Syracuse  St.     Ixiul 

TOE  CANADIAN   H.   W.  JOIINS-MANVIM  K 

CO.,    LIMITED. 
Toronto       Montreal       Winulpeg       Vancouver 
2470 


Detroit  Louisville 

C  ^  Indliinnpolls  Milwaukic 
O  )  Kansas  City  .Mlnnciip<ills 
I.os  Angilis  New  Orle 
Snn   Franclsc 
Seattle 


H.  W.  JOHNS-IV1ANVILLE  CO. 

(Mail  to  our  nearest  Branch) 

(Jiiilleiiien: — l'I.H»e  send  particuhirs  concerning  the  J-M  Drinking 
Water  System  and  show  how  It  will  Increasie  the  elBclency  of  our 
employes. 

•No.  of  employes Factory    

Office  Store 

.Name 


Address 
Town    .. 
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Bradley  Upright  Hammers 

Are  made  with  heads  weighing  15  to  500  pounds.  Each  contnins 
one-third  to  one-half  more  material  than  tliose  of  any  other  make 
of  the  same  rating. 

Their  anvil  blocks  weigh  nearly  or  quite  double  those  of  other 
hammers. 

Their  output  is  guaranteed  25  per  cent  greater  than  Is  possible 
with  other  hammers  of  same  rating  or  no  sale. 

More  Bradley  Hammers  are  sold  each  year  than  all  other  power 
hammers  combined. 

WE    MAKE 
The  Bradley  Cushioned  Helve  Hammer  The  Bradley  Upright  Helve  Hammer 

The  Bradley  Upright  Strap  Hammer  The  Bradley  Compact  Hammer 

Forges  for  Hard  Coal  or  Coke 

SEND    FOR    CIRCULARS 

C.  C.  BRADLEY  &  SON,  Syracuse,  New  York 


FOREIGN  AGENTS:  S^lju.luvnlt  &  Sol 
Alfri'il  II.  Schiitte.  Cologuc,  Urussuls,  Lit- 
c'bapcl  I!oad,  Londou. 


Hcrliii,    Vienna,    Stookholm,    St.    PettT.-;burg. 
Paris,  Milan,   Bilbao.   Bucls  &  Hiclsman,    White- 


TAPS,  DIES  and  SCREW  PLATES 


^TinniinmmiHninnnnnnmm, 

^*^*AAAAAAAAAAAAAAAAAA^^_ 


Send   for   Catalog 
and    Price   List. 


BAY  STATE  TAP  a  DIE  COMPANY,  Mansfield,  Mass. 


CHAMBERSBURG  STEAM  HAMMERS 

"ALL  SIZES  FOR  EVERY  CLASS  OF  -WORK" 

Our  hammers  are  double  acting,  have  simple  valve  gear  and  give  the  operator 
perfect  control.     Write  us  for  details. 

CHAMBERSBURG  ENGINEERING  COMPANY,  Chambersburg,  Pa. 

HYDRAULIC  MACHINERY 


The  Beaudry 
Champion 
Power 
Hammer 


Simple 
Durable 
Efficient 
Economical 


Adapted 
for  every 
description 
of  forging 


BEAUDRY  &  CO.,  Inc. 


141   Milk  Street 


BOSTON,  MASS. 


'Dead    Stroke"    Power 
Hammers 


strike  a  square, 
true  blow  at  all 
times  and  can  be 
safely  run  at  bigh 
speed. 

Tbe  iieeuliar  feat- 
ure is  the  spring, 
to  which  the  ram 
i.>i  attached  by  a 
flexible  belt,  per- 
m  i  t  t  i  n  g  a  far 
more  effective 
blow  than  can  be 
given  by  any 
other  hammer  of 
the  same  weight 
and  stroke,  and 
requiring  less 
l)0\\er 
Built   in   7  sizes. 


MANtTFACTURED     BY 

Dienelt&  Eisenhardt,  Inc. 

1304  No.  Howard  Street 
PHILADELPHIA,  PA.,  U.  S.  A. 


The  Beche  Hammer 

The  modern,  reliable 
power-driven  substi- 
tute   for    the    steam 

hammer. 

Naze] 

Engineering 

and  Machine 

Works 

4043  N.  5th  Street 
Philadelphia,  Pa. 

Built  in  six  sizes  to 
work  efficiently  from 
2"  to  9"  square. 
Belt  or  Motor  Drive. 

WRITE    FOR 
CATALOGUE. 


The 


HIGLEY 

COLD  METAL  SAW 

Catalog  furnished  by 

Vandyck  Churchill  Co. 


New  York 


Phnadelphla         PIKsbureh         New  Haven 
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Massillon 

Steam  Hammers 

All   typis  and   sizes. 

Single  Frame  — 
200  lbs.  and  up 

Steam  Drop  — 
600  lbs.  and  up 

Steam  Gravity 

Drop  — 
600  lbs.  and  up 

Also  special 
haniiiicrs  for 
forming  steel 
w  h  e  e  Ibarrow 
trays,  drag 
scrapers,  etc., 
etc. 

fSend 
for  new 
Catalogtir. 

THE 

MASSILLON 
FOUNDRY  & 
MACHINE  CO. 
Massillon,  Ohio 

GENERAL  AGENTS:  W.  M.  Pattlson  Siippl.v  Co.,  riovplaiul.  0.  Balnl 
Mcli.  Co.,  Pittshiii-ch  antl  Krio.  Pii.  V..  A.  Kliisr.v  (V...  Ciiicliiiiatl. 
Ohio.  II.  A.  StnrkiT  Mihv.  Co..  flilniiiro.  III.,  iiiiil  Milwaukee,  Wis. 
C.  K.  Knlcs  MnchiiuTv  To!.  Di'trolt.  Midi.  Itnliinson.  Cnry  &  Saiula 
Co.,  St.  Paul.  Minn.  Itowniiin-Iiliiiki 
Mo.  C.  T.  PnttcTson  Cc...  I. Id..  Ni- 
Mchy.  Co.,  7ictn.it.  Mi.li.  Pn-ritl^^s 
Carry    M,-liv.    .V-    Si;|.pl\    Co.,    I'.alliiiior 


Macliino  Tool  Co..   St.   I.oul 

IV    Oilcans.    I.a.      A.    U.    WllllaniM 
Tool    \-    Sn|ipl.v    Co.,    New    York. 


COPPER  HAMMERS 

—FOR- 

MACHINE  SHOP  USE 

ALL  SIZES 

Will   drive 

work  to  place 

without  marring 

THE  EUREKA  COMPANY 

Formerly 
EUREKA  TEMPERED    COPPER  IVORKS 

NORTH  EAST,  PENNSYLVANIA 


STRUCTURAL  PUNCHES 


COPINCI 
IM.NtH 


CopiiiK  and  Notching  Punches,  Gate 
Shear.s,  Multiple  Punches,  AnKle  P.endinK 
Rolls,  Punches  and  Shears  for  Structural 
Steel  Shops  and  Car  Works.  Tools 
with  a  reputation  and  quality.  Always 
on  the  job. 

Iiiristiiiiih'  tiiir  till''  iiiiil  uritr  iur  Cntnloi)  So.  H 


Pittsburgh  Office: 
808     House    Bidg. 


Chicago  Office: 
933  Monadnock  Block 


No.  16-D   with  Revolving  Table 

Adapted    to    heavy    jig    work — connecting    rods, 
links,  drop  forgings,  etc. 

Itcvolving  table  twenty-four  Inches  diameter, 
bolted  to  regular  table,  carries  two  or  more  jigs. 
One  loading  station;  one  or  more  work  stations. 
Table  stops  exactly  right  when  turned.  Lubri- 
cant in  column — no  tank  in  the  way. 
Revolving  table  may  be  left  off  and  other  jigs 
used  on  regular  table. 

Revolving   table   can   also    be    used    with    regular 
table  on  other  "Hole  Hog"  Drillers. 

MOLINETOOLCO.,  MOLINE,  ILL. 

Miiltiiih-  DiiUi  IS  mill  <'iilii}ili  r  ]}oii  is. 
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FERRACUTE 

PRESSES 

FOR  SHEET  METAL  STAMPINGS 

Siii-li'  lullon  ricxs  S  70.">  exerts  700  tons  pressnre  and  Ims  nii  inside  wliilli  of  r.'4  inelies.  The  cast- 
'iron  eolnnnis  are  reinforced  wltli  fonr  GVj-ineh  steel  rods  Welglit,  IM.OOO  ponnds.  Seven  wldtlis. 
Frietion  elntcli.  Similar  presses  exerting  heavier  and  llfc-lUer  pressures.  Photographs  and  full 
inl'orniMtliin. 

FERR4CUTE   MACHINE  CO.,  BRIDGETON,  NEW  JERSEY 


PrCHS  S  705 
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Inclinaol 

e  Power 

Press 

NIAGARA  PRESSES 

have  extra  large  bearings,  carefully  scraped 
surfaces  and  solid  forged  and  ground  crank- 
shafts. Design  is  simple  and  efficient.  Solid 
construction  and  skilled  workmanship  add 
materially  to  the  durability  of  these  Presses. 
Give  a  Niagara  Inclinable  Power  Press  or 
Geared  Punching  Press  the  chance  to  "make 
good"  in  your  shop.  The  service  they  are 
giving  others  will  profit  you.  ^\rite  for  the 
catalogue. 


NIAGARA  MACHINE  &  TOOL  WORKS 

BUFFALO,  NEW  YORK 

MANUFACTURERS  OF  TOOLS  FOR   SHEET   METALS 


Ams  Power  Presses 

ECONOMY 

We'll  guarantee  to  furnish  you 
with  the  right  kind  of  Power 
Presses  at  right  prices. 

All  machines  are  tested  and  pass 
rigid  examination  before  leav- 
ing the  factory,  consequently  we 
give  the  most  liberal  guarantee. 

Standard  dimensions  in  certain 
cases  may  be  modified  to  meet 
special  requirements.  Any  ques- 
tions you  would  like  to  ask? 

MAX  AMS  MACHINE  COMPANY,  Mount  Vernon,  N.  Y.,  U.  S.  A. 

CHARLES  M.   AMS,   President. 


Consult  a  "Waltham" 
on  Threading  Problems 

The  Waltham  Thread  Milling  Ma- 
chine meets  every  requirement  for 
accurate,  fast  thread  milling.  It  is 
especially  advantageous  for  small 
work.  Every  improvement  has  been 
made  with  the  idea  of  strengthening 
the  whole  machine. 


Write  for  particulars. 

WALTHAM  MACHINE  WORKS 

NEWTON  STREET,  WALTHAM,  MASS. 
Makers  of  Precision  Bench  Lathes  and  Machinery 


,^1^cp. 


PRESSES— ALL  KINDS 
PRESS  ATTACHMENTS-AUTOMATIC 
METAL  AND  WIRE  FORMING  MACHINES 
TUMBLERS— LARGE  LINE 
BURNISHING  MACHINES-GRINDERS 
SPECIAL  MACHINES 


BAIRD  MACHINE   CO., 


Bridgeport,  Conn. 


Talk  To  Us  About  Ball  Bearings 

You  m.Ty  have  tlie  right  idea  about  placing  ball 
bearings,  but  your  experience  may  lack  the  prac- 
tical touch.  There's  a  lot  about  ball  bearings 
that  never  gets  into  print.  We  are  ready  to 
give  this  information  on  any  proposition  you 
may  have.  Write  us  if  it's  only  for  our  latest 
book   on    Ball    Bearings. 

HESS-BRIGHT  MFG.  CO. 

Front  St.  and  Erie  Ave.  Philadelphia,  Pa. 
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T^TTT^  T  TIV^JOIV  ^«'"*''"'^^*    Punch,  Shear 


and  Rod  Cutting  Machine 


V 


The  Turret   Punch  and  showing  method  of 
changiu^    from    one    size    to    another 


The  TURRET  PUNCH  on  this  ma- 
chine consists  of  four  different  sizes 
of  punches  and  four  correspond inp: 
dies.  It  is  easily  operated  and  al- 
ways ready  for  work. 

With  this  handy  machine  you  can 
punch  four  sizes  of  holes,  you  can 
cut  off  rods,  or  shear  off  stock  up  to 
the  capacity  of  the  machine.  It  has 
also  been  used  for  cutting  angles, 
channels,  etc. 

Let  us  shoiv  you  how  it  can  be 
adapted  to  your  work. 


UNION  MANUFACTURING  COMPANY 


New  York  Office: 
26  Cortlandt  Street 


NEW  BRITAIN,  CONN.,  U.S.A. 


on  the  market.     Write  for  catalogs. 


The  Watson-Stillman  Co. 


ENGINEERS  AND  BUILDERS  OF 
HYDRAULIC  TOOLS 


New  York 


Chicaeo: 
Mccormick  Bids. 

Philadelphia  : 
The  Bourse 


COMPLETE  HYDRAULIC  EQUIPMENT 

The  illustration  shows  one  of  our  co.tiplete  hydraulic  die  press  outfits.  The  press  is  connected  to  a  motor 
driven  four-plunger  pump.  The  single  operating  lever  shown  beneath  the  gauge,  controls  the  entire  opera- 
lion  of  the  press.  This  is  but  one  of  the  outfits  we  can  furnish.  We  build  all  kinds  and  sizes  of  hydraulic 
machinery,  and  everything  necessary  to  the  complete  installation,  including  pump,  accumulators,  intensifiers, 
vaJves,  hydraulic  pipe  and  fittings,   and  all  sizes  of  leather  packings  of  a  quality  unequaled  by  any  other  now 
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Whatever  the  business  conditions,  you  can  improve 
the  condition  of  your  business  by  installing 


€6 


99 


TOLEDO 
Presses 


No.  97-A — A  powerful 
"Toledo"  60"  Double  Crank 
Press  designed  for  heavy 
cutting,  gang  perforating 
and  forming  light  or  heavy 
stamped  steel  parts,  such  as 
armature  segments,  steel 
wheels,  floor  registers,  heater 
iparts,  automobile  frames,  etc. 

Weight  about  85,000  pounds. 

Built  single  or  double  geared. 


Presses  and  Dies  for  every  requirement 

The  Toledo  Machine  &  Tool  Co, 

Toledo,  Ohio,  U.  S.  A. 


TWENTIETH  CENTURY 
BALANCING     TOOL 

Always  level  and  ready  for  use,  no  matter 
where  or  how  you  place  it. 
A  practical  tool  for  balancing  pulleys,  cones, 
armatures,  polishing  wheels,  etc.;  requiring  no 
leveling  or  adjusting,  it  embodies  great  labor- 
saving  features.  No  machine  shop  or  polish- 
ing room  can  afford  to  be  without  this  tool. 
Made  in  four  sizes  to  swing  from  22"  to  8-ft. 
W>  ite  for  descriptive  circular. 


ROCKFORD  TOOL  COMPANY,  Rockford,  111. 


Storage  Cans  for  Waste  and  Oil 

The  Delphos  Oily  Waste  Can  keeps 
oil-soaked  waste  out  of  harm's  way 
and  promotes  order  and  cleanliness. 

The  Delphos  Non-overflowing  Oil 
Dispenser  pumps  any  kind  of  oil, 
cannot  overfill  and  is  the  quickest, 
cleanest  and  best  method  for  filling 
the  shop  oil  cans.  Circulars  on 
request. 

For  safety  and  economy  use  Delphos  Cans. 

DELPHOS  MFG.  CO.,  Delphos,  Ohio,  U.  S.  A. 


NOT    IN    \    TRUST 


HAYES  FILE  COMPANY,  Detroit,  Michigan 


Use  our  SPECIAL  SOLDER-CUT  File,  for  filing  Solder 


DIXON'S 

Graphite  Cup  Grease 


This  line  is  made  in  a  wide  variety 
of  grades — uniform  as  to  quality, 
but  differing  in  hardness  for 
various   classes   of  service. 

Only  the  finest  of  mineral  oils  are 
used,  with  their  lubricating 
qualities  made  more  lasting  and 
effective  by  the  admixture  of 
the  right,  proportions  of  Dixon's 
fine  flake  graphite. 

They  never  turn  rancid  or  gum 
up — are  not  greatly  affected  by 
changes  of  temperature  —  the 
graphite  veneer  built  up  on  the 
bearings  may  be  depended  upon 
to  give  perfect  lubrication  at  all 
times  and  under  all  conditions. 

Dixon's  Graphite  Greases  need  no 
special  handling — they  can  be 
used  in  ordinary  grease  cups  or 
in  open  bearings. 

If  you  are  not  sure  just  what  grade 
of  Dixon's  you  need  for  your 
work,  write  us  as  to  the  service 
involved  and  we  will  recom- 
mend the  proper  grease — will 
send  you  a  trial  sample  if  you 
wish. 

Send    for    Booklet    No.    74 
on  ''Graphite  Cup  Greases." 


Made  in  JERSEY  CITY,  N.  J.,  by  the 

Joseph  Dixon 
Crucible  Company 

Established   1827 


rx  FLEXIBLE 

x<iJff22&>v 

W         STEEL           y 

^^   ^^sfey^ 

\^     TUBING     j^ 

'^            FOR       ^^ 
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TOOL  CUTTERS^ 

WHEELOCK  MFG.CO..Wheelock.Vt| 

r  A  RT     F      nrr^r^I    Q         Cylmder  Bormg  Bars, 
I  r\IjLiEj        1  V-rV-rLlO        riue   cleaners,   etc. 

Send  for  Catalog 

H.   B.  UNDERWOOD  &  COMPANY 


1024    HAMILTON    STREET 


PHILADELPHIA.    PA. 
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Bliss  Knuckle  Joint  Embossing 

Pl»^oo^o      combine    a    massive,    powerful    construction    with 
K    1  ^OOC;o      every  facility  for  delicate  adjustment. 


^ 


They  have  proved  a  high  decree  of  economy  in  the  embossing 
of  steel,  silver,  britannia,  brass,  copper,  aluminum,  etc.,  in  the 
manufacture  of  medals,  coins,  regalia,  jewelry,  watches,  silver- 
ware, namoplates,  etc. 

The  slides  are  actuated  from  above  by  means  of  powerful 
toggles  made  of  tool  steel,  hardened  and  ground. 
Easy,  quick  and  accurate  adjustments  for  pressure  and  die 
space  are  made  by  means  of  a  tool  steel  wedge  between  punch 
holder  and  frame.  Sometimes  provided  with  automatic  feeds, 
which  greatly  increase  production. 

Built  in  seven  sizes,  ranging  from  100  to  1,500  tons  pressure 
and  from  7,000  to  110,000  pounds  in  weight. 

Ask  for  detailed  dc^eription. 


E.  W.  BLISS  CO. 

5  Adams  Street,  Brooklyn,  N.  Y.,  U.  S.  A. 

Representatives    for    Chicago   and    vicinity:     SIlUs  Morse    Co..    MTt    Went 

Wasbington   Street,    t'liltUKo.    111. 

Offices  in  Europe:     100  Boulevard   Victor  Hugo.  St.   Oiien.   Paris.     Pocock 

Street,    Blackfrlars   Hoad,    London,    S.    K. 


\s 


Swaine  Arch 
Power  Presses 

are  constructed  just 
right  for  the  rapid 
and  accurate  hand- 
ling of  a  wide  variety 
of  sheet  metal  prod- 
ucts. Particular  at- 
tention is  directed  to 
the  ample  distance  be- 
tween the  uprights 
and  the  large  opening 
in  the  bed. 

SWAINE  PRESSES 

have  provision  made  in  their  design 
for  the  use  of  many  special  attach- 
ments, including:  Sunken  Bolsters, 
Wiring  Frames,  Horn  and  Frame  and 
similar  fixtures  that  may  be  required. 
The  Removable  Front  which  permits  the 
use  of  all  these  is  a  noteworthy  feature. 

Send  for  our  200  pa^e  Calaloeue. 

FRED.   J.  SWAINE  lUFG.  CO. 

7tli  and  O'Fallon  Sts.  St.  Louis,  Mo. 

LARGEST  PRESS  BUILDERS  IN  THE  WEST 


"CLEVELAND" 

TOGGLE  DRAWING  PRESSES 

Perfect  dwell  and  perfect  timing — "Cleveland"  Tog- 
gle Presses  are  unusually  heavy  in  their  propor- 
tions,  and   arc   built   in   all   sizes — both   single   and 

double  crank,  for 
the  production 
of  all  classes  of 
drawn  sheet 
metal  parts. 
They  are  equip- 
ped with  auto- 
matic or  hand 
operated  mul- 
tiple disc  fric- 
tion clutches. 
Yokes,  rock 
shafts,  cranks 
and  links  are 
steel  castings. 
All  pin  bearings 
are  bronze 
J'!'>'"t  .\ i.d  For.  bushed. 

Wo  arc  prepared  to  furnish  complete  equipments  of 
Presses,  Shears  and  Dies  for  the  production  of  large 
or  small   sheet  metal  articles  of  every  description. 

Send    us    iiour   iiiqiiirics. 

THE  CLEVELAND  MACHINE  &  MFG.  CO. 

4944   Hamilton   Avenue 

CLEVELAND  OHIO,  U.  S.  A. 
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Genuine  Armstrong  Stocks  &  Dies 

Are  Made  Not  Only  to  Cut  Pipe 

BUT  BOLTS  AND  ROD  AS  WELL 

Users  can  purchase  extra  bolt  dies  and  bushings  which 
will  fit  the  Genuine  Armstrong  Stock  from  any  first-class 
dealer. 

HINGED  PIPE  VISES 

WATER,  GAS  &  STEAM  FITTERS'  TOOLS 

Manufactured    by 

THE  ARMSTRONG  MFG.  CO.,  297  Knowlton  St.,  BRIDGEPORT,  CONN. 


NEW  YORK 


CHICAGO 


No.  6  Standard 
Pipe  Machine 
214'  to  8"  Capacity 


Pipe  Threading  and  Cutting 
is  Simplified  by  a  "Saunders" 

Tlie  simple  design  and  strong,  durable  construction 
of  Saunders  Pipe  Tlireading  and  Cutting  Machines 
make  them  most  economical  to  use.  Plenty  of  power 
without  large  pulleys  or  tight  belts;  no  loose  gears; 
die  head  moves  to  one  side  to  allow  for  cutting  off 
— an  exclusive  "Saunders"  feature  which  prevents 
injury  to  chasers  as  the  pipe  does  not  pass  through 
die  head  at  all.  Before  purchasing  a  pipe  thread- 
ing and  cutting  machine  investigate  the  "Saunders." 

Ask  for  Catalogue  "P" 

D.  Saunders'  Sons,  Yonkers,  N.  Y. 
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THE  FORBES" 


You  Can*t  Afford  to  be  Without  the  Forbes 
Patent  Pipe  Cutting  and  Threading  Machine 

It  is  the  portable  pipe  machine  with  which  one 

man  can  cut  off  and  thread  pipe  from  14"  to  15" 

diameter. 

It's  a  complete  machine;  no  wrenches  nor  other 

accessories   required.     It   is   especially   adapted 

for    trench    work;     combines     the     speed    and 

strength    necessary    for    economy,    and    has    all 

parts  interchangeable. 

For  a  high-grade  machine  at  a  reasonable  price 

— see  the  Forbes. 

Catalog  No.  17  on  request. 

THE  CURTIS  &  CURTIS  COMPANY 


8  Garden  Street 


BRIDGEPORT,  CONN. 


Standard  Wieland  6-inch 
Pipe  Threader  and  Cutter 


Thread  Pipe  Do  You?  How? 

The  modern,  efHcient  way  is  the  Standard  Wieland 
way,  with  a  heavy,  sturdy,  durable  machine,  simple 
and  positive  in  operation,  fast  and  accurate  in  pro- 
duction. This  machine  costs  more  and  is  worth  it; 
character  and  quantity  of  output  prove  it. 

A  few  features:  One-piece  bed;  single-speed  pulley; 
gear  speed  changes  through  semi-steel  cut  gears;  deep 
chasers,  cutting  long  taper  threads  in  one  cut  per- 
fectly, steel  as  well  as  iron  pipe. 

Send  for  the  circular. 

Standard    Engineering   Company 
Ellwood  City  Pennsylvania 

San  Francisco  Office:     1801   Claus  SpreckeU  BIdg. 
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PEERLESS 


85  Concerns  in  Chicago 

Bought  230  B®K  Pipe  Machines 

Sixty-five     of     the 
eig-hty-five      concerns 
placed  repeat  orders. 
Some   record   that. 
Such   a  record  would 
not    have    been    pos- 
sible   with    anything- 
less  than  a  satisfying 
machine.     The   Peer- 
less Die  Adjusting  Mechanism,  with  which  all  these  ma- 
chines are  equipped,   is  one   of  the   satisfying   features. 
I'his  and  all  the  other  features  are  shown  in  the  catalog. 

Send  for  a  copy  today. 

BIGNALL  &  KEELER  MACHINE  WORKS,  Edwardsville,  111. 
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The  Name  "Merrell"  is  the  Best  Guide 
to  Buying  Pipe  Threading  Machinery 

For  more  than  twenty  years  the  name 
"MERRELL"  has  been  a  guarantee  of  pipe- 
threading  satisfaction. 
The  "MERRELL" 
policy  is:  Try  the 
"MERRELL"  at 
our  expense;  if  it 
makes  good,  keep 
it ;  if  you  are  not 
satisfied,  return  it 
at  our  expense. 

No      matter     what 
kind      of     a     pipe- 
threading    machine 
you    want,    investi- 
gate     the      "MER- 
URLL"  before  you 
buy.     It's  im- 
possible     for 
you     to    lose. 

Tlie  first 
thing  is  to 
put  your 
pipe -thread- 
ing re<iuirr- 

mcnts    up    to    us — and    to    do 

it  now. 

Catalogue  A- 4? 

THE  MERRELL  MFG.  CO. 

15  Curtis  Street  Toledo,  Ohio 


The  Method  of  Drive  is  an  Im- 
portant Thing  in  a  Pipe  Machine 


Because  a  lot  o(  linu-  is  wasted  if  the  speed  is  not  just  riglit  ior 
every  size  and  material  of  pip^. 

The  "Stoever"  Pipe  Machine 

Has  a  single-pulley  drive  with  gear  speed  variation.  This  means 
that  the  belt  speed  is  constant  —  not  lowest  when  il 
should  be  highest.  The  belt  tension  is  always  pro- 
portional to  the  power  transmitted  economy  of 
power.  The  belt  contact  is  constant  and  always 
adequate. 

The  "Stoever"  has  a  friction  countershaft  which  eliminates  shift- 
ing belts  and  saves  at  least  one-third  in  belting  cost. 

The  gear  speed  variation  affords  a  speed  exactly  right  for  every 
size  of  pi[>e,  and  for  iron  or  steel.  This  means  maxi- 
muoi  cutting  and  threading  speed. 

Write  for  the  "Economy"  Booklets. 

TREADWELL    ENGINEERING    CO. 

Sales  Office:    140   Cedar  Street,  New  York 

Works;     Emton.  P«.  te  io 
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Clean,  Fast  Bar  Cutting 

The  Hurlbut-Rogers  Cutting-oflF  Machine  does 
its  work  twice  as  fast  as  the  ordinary  cutting- 
ofF  machine — takes  tivo  cuts,  one  up  and  one 
down  at  the  same  time,  and  the  accuracy  of 
cut  is  assured  by  a  well-constructed  machine. 
A  3"  bar  of  machine  steel  may  be  cut  in  two 
minutes  and  six  seconds,  including  chucking, 
starting  and  stopping.  Actual  cutting  time, 
one  minute  forty-five  seconds. 

Choose  Hurlbut-Rogers  Machines — save  time,  labor 
and  money.    Have  we  heard  from  you  yet? 

HURLBUT-ROGERS  MACHINE  CO. 

so.  SUDBURY,  MASSACHUSETTS 


"STERLING" 

HACK  SAW 
BLADES 

Have  a  world- 
wide reputation 
for  their 
efficiency 
and 
economy. 


A  trial 

will  convince 

you  and  repeat 

orders  will  be  the 

result. 


Manufactured  by 

Diamond  Saw  &  Stamping  Works 

BUFFALO.  N.  Y.,  U.S.A. 


High 


SPEED-IMPROVEMENT 

Grade  Construction 

The  No.  4  MARVEL 

Stl.  .  HIGH  SPEED 

SAW      is      a 
"MARVEL" 

of  Cutting  Speed. 

Just  the  Machine 
for  RAPID   and 

ACCURATE 

work. 

^4    Write     us      for 
^^  description      and 
price. 

Armstrong-Blum    Mfg.  Co. 


343  N.  Francisco  Ave., 


CHICAGO,  U.S.A. 


Established  1902 


MOBERG 

DIE  CASTINGS 

*We  do  not  claim  to  be  the  only  die 
casting  concern  in  the  country,  but 
have    customers     who    say    we    £ire. 

C.  J.  MOBERG,  Inc. 

Beach    Street,    Mount  Vernon,   N.  Y. 


ORIGINAL: 


ROCKWELL  FURNACES 

For  ANNEALING,  TEMPERING, 

HARDENING,  MELTING,    Etc 

FUEL  OIL  APPLIANCES 

Catalog  21  for  the  asking:. 

W.  S.  ROCKWELL  CO.  "%Tw\''oeI^' 


KENT'S 


MECHANICAL    ENGINEERS 

POCKET    BOOK  ipt/.NET 

8th  Edition— Re- written  and  Enlarged— Total  Issue  103,000 


$5. 


chapml^"&'?ra.i.ud.  John  Wiley  &  Sons,  Inc.,  432  Fourth  Avenue,  New  York  City      «■>«-»'  <^" 


R«nouf  l*ublishinsc  Co. 
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This 
Installation 

8 
NEWARK 

GEAR 
CUTTERS 

These  H  Newark  Gear 
CuttinU  Machines  were 
boujilit  and  installed 
one  at  a  time  by  a  bijj 
electrical  manufactur- 
ing company  all  No. 
2-.\  Machines  all 
doing  similar  work 
all  making  good,  or 
they  wouldn't  be  there. 

The  2-A  is  the  "Baby"  Newark  Machine;  capacity  24"  x  8"  x  8  D.  P.;  entirely  automatic  in  operation; 
cuts  spur  gears  only,  including  sprockets,  ratchet  wheels,  circular  saws  and  similar  work ;  easily  set 
up  and  as  efficient,  profitable  and  accurate  a  gear  cutting  machine  within  its  range  as  you'll  find. 

CATALOGUE  SHOWS   OTHER  SIZES;   THIS   AND   OTHER   NEWARK  TYPES 

NEWARK  GEAR  CUTTING  MACHINE  CO.,  Newark,  N.  J. 


CURTIS  TURBINE   FOR   SALE 

Turbine  includes  the  following:  1  3000  K\v.  General  Electric,  4(J0U  volt,  three  pha.se,  four  stage,  I'lU  U.  I'.  -M.  vcrliciil 
turbine,  Including  condenser  base  and  tubes;  1  Laidlaw-Dunn-Gordon  dry  vacuum  pump;  2oll  step  bearing  pumps; 
1  motor-driven  circulating  pump;  1  Edwards  steam-driven  combination  air  and  wet  pump;  1  upper  bearing;  1  middle 
bearing;  1  lower  bearing,  2  or  3  step  blocks;  1  atmospheric  valve  with  connection  to  condenser;  1  exhaust  head 
and  as  much  galvanized  iron  piping  for  same  as  we  can  furnish;  1  extra  valve  casing,  and  floor  plates  around  tur- 
bine. All  apparatus  in  strictly  first-class  operating  condition.  Was  removed  from  power  plant  to  make  room  for 
an  8000  K.  V.  A.  unit  installed  in  its  place.     Can  make  immediate  shipment  and  we  will  make  a  low  price  on  quick  sale. 

THE  EDISON  ILLUMINATING  COMPANY,  Detroit.  Mich. 


Iron  and  Steel 

One  of  Machinery's  Reference  Books  which  graphically  describes  the  process  of 
manufacture  of  iron  and  steel,  from  the  time  the  iron  ore  is  mined  until  it  is 
ready  for  market. 

The  book  is  written  from  a  practical  and  interesting  standpoint,  tells  its  .story 
in  non-technical  language,  but  covers  the  subject  thoroughly. 


Shop  Arithmetic  for  the 
Machinist 

Another  "Reference"  book  that  you  need.     Makes  the  use  of  formulas,  and 
tables  of  sines  and  tangents  easily  understood  without  a  knowledge  of  the  higher 

mathematics.  

25  Cents  a  Copy —  Postpaid. 


THE  INDUSTRIAL  PRESS, 


140    LAFAYETTE    STREET 
NEW     YORK     CITY 


Machinery's  Produd  Index 


AliriiNltv    >lii(«'f||ilN 

Alira»lvf    .Miiteiliil    Co 110 

Am.TlciMi    llni.'ij    WhiM.l    WkK l.;s 

Ciuiioiuilil Ct i:;i 

Norton    (d Ulu 

Silfcty    KiMiiy    WIiimM    Co !!!!.l;ii 

StiM-lhiK   (iiliulliiK    Wheel   Co HI 

Vltrlllc'il     Whi'd     Co i;!;i 

AfciiiiiiilalorN,     llydriiiiUc 

("hiuulicrsl.iM'i;    KiiK.    Co I'oii 

NIIcs  Ilciihiit-roiKl    Co I 

Wflti'Hiniy    Kiinrl    l',|i-v.    ^v     M,!,, 


rill' 


s  >^    (1.,,    h 


N,  rii 


\Vl 


.  ls7 


Co. 

Watson  StIIliniin    Co. 
Air    t.lttM 

IliK.-lsoll.Itiiiul    Co.     , 


.•2  V.I 


Ainerlaiii    Van:iilinni    Co.. 

luslilf    In. Ill    covor 
.'VInniliiiii 
See    Crliiilliitf    Wlnu-ls 
AiinenlliiK:,    IInr<I<MiliiK    nii<I 
TniipcrliiK' 

Amcricnii   (ias  Furnace  Co l.ic 

Uest.    W.     N 204 

CliloiiKO  I'loxlble  Shaft  Co....!!!!  Ol' 

Ilosklns    Mfg.    Co 150 

.Vrbor   I'renMes 

Fox    MiK'liine    Co 81 

l.ucns    Mch.     Tool    Co ! !  a3 

Arbors 

Clevclund    Twist    Drill    Co SI 

Hetrolt    Twist    Drill    Co ! !   192 

Morse  Twist   Drill  &   Mch.    Co..       :;() 

Pratt   Chuck   Co ISi 

Fratt   &    Wliitney    Co !  r, 

Skinner   Chuck   Co !!!l7!) 

.     Standard    Tool    Co !!!!!!   .11 

Union    Mfp.    Co !!!!!!:>0!i 

Union    Twist    Drill   Co !!!!!!!  !":ii) 

Whitman  &  Harnps  Mfg.   Co !!l,-,4 

Wilmartb  *:  .Mornian  Co !!!l41 

Asbesfo.s    I>roiIii<-ts 

Johns-Manville    Co.,    H.    W 20o 

BabblttiiiK 

Iloehler    Die-Casting    Co ]20 

Bnlanclns'    Tools 

Itockford     'luol     Co 04-210 

I!nll  Gas'f.s 

Atlas    Ball    Co 170 

Kails,    Brass 

Atlas    Ball    Co 170 

Auburn  Ball   Bearing  Co !!!l70 

Balls,  Steel 

Abbott    Ball    Co oqo 

Atlas    Ball    Co !  !l70 

Auburn    Ball    Bearing    Co !!!!l70 

Boker  &   Co.,    Hermann 55-113 

Frasse  &  Co.,    Inc.,  Peter  A  200 

K-    I-    V.    Co :oo:i 

S   Iv   F   Ball   Bearing   Co 160 

Bars,  Boring 

Bcaman    &    Smith    Co 13-178 

Cleveland    Twist    Drill    Co 31 

Marvin    &     easier    Co 181 

Niles-Benient-Pond    Co ! ! !     4 

Underwood  &  Co.,  H.   B ! !  !210 

Bars,   Cylinder    Boring- 

I'edriek  Tool  &  Mch.   Co 228 

Bearings,    Ball    and    Roller 

Auburn    Ball    Bearing    Co 170 

Bantam     Anti-Friction     Co !204 

Boston     Gear     Works I97 

Fafnir     Bearing     Co ! ! !       217 

Gurney   Ball  Bearing  Co. ..!!!!!!   188 

Hess-Bright    Mfg.     Co 208 

H.vatt    Roller    Bearing    Co. ..!!!!  !~6fi 

New    Departure    Mfg.    Co !!l73 

Norma    Co.    of    America 126  14.j 

R.   I.   V.   Co 203 

Uoyersford    Fdry.    &    Mch.    Co!!!!l72 

S  K   F   Ball  Bearing   Co loO 

Bearings,    Oilless 

Arguto  Oilless   Bearing  Co 203 

Belt    Clamps 

Hoggson   &   Pettis   Mfg.    Co ISO 

Belt   Dressing 

ClingSurface     Co "O'^ 

Graton   cS:   Knight  Mig.   Co! !!!!!!  !i23 
Belt   Fasteners 

Bristol   Co Back   cover 

Greene.    Tweed    &    Co 201 

Belt    Filler 

ClingSurface    Co 202 

Belting,    Leather 

Graton   &   Knight  Mfg.   Co 125 

Belt    Lacing,    Leather 

Graton    &    Knight    .Mfg.    Co 125 

Belt    Lacing,    Metal 

Bristol   Co Back   cover 

Clipper    Belt    Lacer    Co 101 

Bending    Machinery,    Hy- 
drunlic 

Niles-Bement-Pond    Co 4 

Sellers   &   Co.,    Inc.,    Wm !!!!!l87 

Watson-Stillman    Co 209 

Williams,     White    &    Co !!!!207 

Bending    Machinery,    Pipe 

IVdrick    Tool    &    Mch.    Co 228 

Trcadwell    Engineering    Co 213 


ilcniiliig    llaciiinoN,   I'uvver 

Nnllurull     .\l.liv.     Co l.s,-, 

Mies  licmiMil-l'orid    Co .| 

.-•cilcrs   .V    Co..    Inc.,    Wm 187 

■  lending  Tools 

I  lidciwood    .V    Co.,    11.    1! 210 

IIIaiikM,    Kilt    and    Screw 

i:li'clrlc    Welding    Products    Co lOr. 

Clinin 


S,.c     lb 
II  lock 


II: 


Nicholson   &    Co.,    W.    II 104 

liloners 

Ann'rican   (ias   Furnace  Co I."i0 

BulTalo    Dental    .Mfg.    Co 174 

BnlTalo    Forge    Co 189 

Cbicago    Flexible    .Shaft    Co 02 

General     Klectric     Co irtX 

l.eijnan    Bros igg 

Westlnghouse  Kleitric  &   .Mfg.  Co!l77 
Illo>vpipeM,    (ins 

liulTalo    Dental   Mfij.    Co 174 

Boiler  Tubes 

National    Tube    Co 140  147 

Bolt    and    Nut    Machinery 

Acme    Mchy.     Co o.ij 

AJax    Mfg.     Co !!!!!!'97 

Davis  Machine  Co.,   W.   P 180 

Detrick    &    Harvey    Meh.    Co!!!!!  72 

l''oote-Burt     Co sO 

Harrington,    Son    &    Co.,    Kdwin!!'l75 

l.anilis    Macliine   Co n 

Niitional-Acme     Mfg.     Co .'56-229 

National    Machinery    Co I85 

Newton  Mch.   Tool  Works,    Inc..!!   57 
Pn-ntiss    Tool    and    Supply    Co.!!!   52 

Iteed    Co.,    Francis    C, .  . .'. 182 

Sellers   &   Co..    Inc.,    Wm !]87 

Standard     Engineering     Co 212 

Waterbury    Farrel    Fdry.    &    Mch. 

Co OJQ 

Webster  &  Perks  Tool  Co.    140 

Wells  Bros.   Co ""1.55 

Wiley  &    Russell  Mfg.    Co !!!]o!i 

Bolt    Pointing    Machines 

Acme   .Mchy.    Co n-,^ 

I.andis   Mch.    Co !!!!!!!!!!     "11 

National    .Machinery    Co ! ! ! !      1S3 

Webster  &    Perks   Tool   Co. ..!!!!  !l40 

Bolts    and    IVnts 

Electric    Welding    Products    Co..      105 

National-Acme     Mfg.      Co 56  229 

Books,    Technical 

Wiley   &   Sons,    Inc.,    Jolin 214 

Boosters 

Westinghouse    Elec.    &    Mfg.    Co.. 177 
Boring  and    Drilling  Ma- 
chines,   Horizontal 
Barnes    Co..    W.    F.    &    John....       OS 

Beaman    &    Smith    Co 13-178 

Cleveland    Mch.    Tool    Works  187 

Detrick    &    Harvey    Mch.    Co!!!         70 
Fitchburg   Machine   Works..!!  7.3 

Fosdick   Mch.    Tool   Co  i«4 

Hoefer    Mfg.    Co !!!!"'l85 

Lucas    Mcb.    Tool    Co ...!!!! ! 93 

Manning,   Maxwell  &  Moore,   inc' "I'^g 

New  Haven   Mfg.   Co 130 

Newton  Meh.   Tool  Works    Inc   '"57 
Niles-Bement-Pond    Co.    . . .  '4 

Prentiss    Tool    &    Supply    ci 5--> 

Rockford    Drilling    Mch.    Co  107 

Sellers   &   Co.,    Inc.,    Wm.      187 

Vandyck     Churchill     Co !!!200 

Boring  and  Turning  Mills, 
vertical 

American    Tool    Works    Co 14-15 

Baker  Bros '     jgg 

Bullard  Mch.   Tool  Co!!!!!!! 59 

Cincinnati    Planer   Co '    '"   05 

Colburn   Mch.    Tool   Co...      leij 

Detrick    &    Harvey   Mch.    Co 70 

Harrington.    Son    &    Co.,    Edwin'     175 

Mitts    &    Merrill    " '   "8 

Newton    Mch.    Tool    Wks.,    Inc  57 

Niles-Bement-Pond    Co.  "4 

Sellers   &    Co..    Inc..    Wm      is7 

Springfield    Mch.    Tool   Co !!!!   !j3 

Boring   Heads,  Otfset 

Marvin    &    Caster    Co igj 

Boring  Machines.    Hori- 
zontal  and   Vertical 
Cleveland    Mch.    Tool   Works...    .   187 

Detrick    &    Harvey   Mch.    Co 7'> 

Fosdick    Mch.    Tool    Co 184 

T.ucas  Mch.   Tool  Co !!!!!     93 

Moline    Tool    Co !!!!!!  !207 

Boring  Tools 

Armstrong    Bros.    Tool    Co OS 

Cleveland    Twist    Drill    Co 31 

Kelly    Reamer    Co '^05 

Western    Tool    &    Mfg.    Co. .!!!!!  !l22 
Brass    Goods 

McKenna    Bros.    Brass    Co 105 

Brazing 

Buffalo   Dental    Mfg.    Co 174 

Chicago    Flexible    Shaft    Co 62 


llroat-lilng    ^lachliicN 

llarrlntl..!!.    Son    .V:    Co..     Filwin .  .175 

Lapolnl..    C.i..    ,1.     N .50 

l.apol .Mch.     Tool    (■„ io;j 

I'rall     ,\     Wlillrie.v     Ck 5 

Bronze    Hearings 

llniilliu;    l;ni>s   ,V    l!r,,Mze    C, 101 

Son,     Slip     A      Kngin,. 


IIM 


.10: 


liulVerN 

Hb.iMil    I'...,    ,).    a 14-. 

I'"il"s    &    Myers md 

llulldoxers 

AJax    .Mfg.    Co 07 

Bliss    Co.,    E.    W 211 

National     Mchy.     Co 185 

Williams.    White   &    Co 207 

Burners,   Oil   or   Gas 

Best,     W,     N 204 

Burnishing    Machinery 

Abbott    Ball    Co 200 

Globe  Mch.  &  Stamping  Co 200 

Bushings 

Bunting   Brass  &    Bronze   Co 104 

National    Tube    Co 140147 

Walworlh     Mfg.     Co 3 

Cabinets,  Blue  PrinI 

Fritz    .Mfg.    Co 178 

Cabinets,  Tool 

Armstrong    Bros.    Tool    Co 98 

Hammacher,    Scblemmer   &   Co 95 

Morse  Twist  Drill   &   Mcli.    Co 29 

Calipers 

Brown   &   Sharpe  Mfg.    Co.  ..  .71-88-89 

Slocomb    Co. .    J.    T 33 

Smith.    E.    G 204 

Starrett    Co.,    I,.    S !!l23 

Cams 

Boston    Gear   Works 197 

Carbonixing 

American   Gas   Furnace  Co 1.50 

Carborundum 
See   Grinding    Wheels. 
Case-Hardening 

Steel   Improvement    Co 7r, 

Williams    &    Co.,    J.    H 122 

Case-Hardening  Conipoond 

Kaseni  t    Co 157 

Ca.stings 

Athol   Mch.    Co 124 

Brown    &    Sharpe    Mfg.    Co. .  .71-88-89 

Builders    Iron    Fdry Back    cover 

Bunting   Brass   &   Bronze  Co 104 

Eureka     Co 207 

Legler-  Eilerman  Co 157 

Lumen    Bearing   Co 162 

Moberg,    C.    J.,    Inc 214 

Phosphor    Bronze    Smelting    Co 225 

Treadwell     Eng.     Co 213 

Union    Mfg.    Co !!209 

Van    Wagner   Mfg.    Co..    E.    B 202 

Castings,  Die  Molded 

Doehler    Die-Casting    lo 120 

Franklin     Mfg.     Co 193 

LeglerEilerman   Co 157 

Moberg,    C.    J.,    Inc !214 

Van  Wagner  Mfg.  Co.,  E.   B 202 

Veeder  Mfg.    Co 178 

Castings,    Vanadium 
American    Vanadium    Co.. 

Inside    front    cover 
Centering  Machines 

Hendey    Mch.    Co 100 

Niles-Bement-Pond    Co !!!'     '4 

Pratt    &    Whitney    Co 5 

Springfield   Mch.    Tool   Co 53 

Wells  &  Son  Co.,  F.  E 143-1.58 

Whiton    Mcli.    Co.,    D.    E 130 

Centers,  Milling 

Bickford    Mcli.    Co 108 

Centers,   Planer 

Cincinnati     Planer    Co 05 

Fay   &  Scott    I83 

Morse  Twist   Drill  &   Mch.    Co 29 

Itced-Prentice     Co.,     F.      E.     Reed 

Dept.  and  Prentice    Bros.  Dept. 46-47 
Woodward    &    Powell    Planer    Co..     3 
Chain    Blocks 
Ford    Cliain    Block   &    Mfg.    Co.... 175 

Franklin    Moore    Co 173 

Chain    Blocks,    Differential, 
Duplcv    and    Triplex 

i'ale  &   Towne   Mfg.    Co 172 

Chains 

Baldwin  Chain  &  Mfg.    Co 120 

Diamond    Chain    &    Mfg.    Co 202 

Frasse  &  Co.,   Inc.,   Peter  A 200 

Whitney    Mfg.    Co 128 

Chains,  Driving 

Boston    Gear    Works 197 

Diamond    Chain    &    Mfg.    Co.!!!     202 

Whitney    Mfg.    Co 128 

Chucking   Machines 

.^cme  Mch.    Tool   Co 25 

American    Tool    Works    Co. .  ....14-1.5 

Brown    &    Sharpe    Mfg.    Co. .  .71-88-89 

Cleveland    Automatic    Mch.    Co ,58 

Davis    Mch.    Co.,    W.    P 186 

Garvin     Machine     Co 150 


Lcliloiid    Mch,     r„r,l    Co.,    H.    K. 21223 
Lodge   &   Shipley    .Mch.    'I'ool  Co...     7 

New    Britain    Mcli.    Co 12-43  1.57 

Potter   *   .lohnslon    Mch.    Co 30 

Pratt    &    Whitney    Co 5 

Re.Ml  Prentice     Co.,     F.     K.     Reed 
Dept.  anil  Prentice    Bros.  Dept. 40-47 

Sprlngllelil    Mch.    Tool    Co .53 

Warner    &    Swasi'y    Co 00 

WInilM.r    Mch.     (•„ 148  149 

(  iMKkN.    Drill 

Aliiii.ihl     MlK.     I"..     T.     It 170 

(■Icvcbiliil     Twlsl     DilII     Co 31 

Cuslinian     Chuck     Co 181 

Detroit    Twist    Drill    Co 102 

Gronkvlst    Drill    Chuck    Co 190 

Ilorton    &    Son    Co.,    E 180 

Jacobs    Mfg.    Co isi 

Millers    Falls    Co !i79 

Montgomery   &   Co Back   cover 

Morse  Twist    Drill  &   Mch.    Co 29 

Narragansett    Mch.    Co 178 

Oneida   National  Chuck  Co 17s 

Pratt   Chuck   Co I8I 

Skinner    Chuck    Co 179 

Standard    Tool    Co 51 

Trump    Bros.    .Mch.    Co 178 

Union    Mfg.    Co 209 

Wells    Bros.    Co 155 

Wcstcott    Chuck    Co !!!!l80 

Whitman  &  Barnes  Mfg.   Co 154 

Whitney    Mfg.    Co 128 

Whiton   Meh.   Co.,    D.    E !!l30 

Wiley   &    Russell   .Mfg.    Co 102 

Chucks,  Lathe 

American    Tool   &    Machine    Co 108 

Cushman    Chuck    Co 181 

Hoggson    &    Pettis    Mfg.    Co !!l80 

Horton    &    Son    Co.,    E 180 

Montgomery   &   Co Back   cover 

Oneida  National  Chuck  Co 178 

Pratt   Chuck    Co igl 

Pratt    &    Whitney    Co 5 

Scbuchardt    &    Sihutte    !!!l09 

Skinner     Chuck     Co 179 

Union    Mfg.     Co 209 

Whiton   Mch.    Co.,    D.    E 130 

Chucks,  Magnetic 

D   &    w   Fuse   Co 179 

Walker  &   Co.,    0.   S Back   cover 

Chucks,    Planer 

Cincinnati    Planer    Co 25 

Harrington.    Son    &    Co.,    Edwin..l75 

Skinner    Chuck    Co 179 

Union    Mfg.    Co ! . ! !  !209 

Chncks,    Split 

Hardinge    Bros.,     Inc 227 

Rivett  Lathe  &  Grinder  Co., 

Inside  hack   cover 

Stark    Tool    Co 163 

Chucks,   Tapping 

Errington,    F.    A 187 

McCrosky    Reamer    Co 54 

Circuit  Breakers 

General    Electric    Co 153 

Westinghouse    Elec.    &    .Mfg.    Co.. 177 
Clamps 

Armstrong    Bros.    Tool    Co 93 

Brown    &    Sharpe    Mfg.    Co. .  .71-88-89 

Hammacher,    Scblemmer  &    Co 95 

Hoggson   &  Pettis  Mfg.    Co 180 

Starrett  Co.,  L.   S 123 

Western    Tool   &    .Mfg.    Co! !!!!!!  !l22 

Williams  &  Co..   J.    H 122 

Clocks,  Watchmen's 

Hardinge  Bros,,    Inc 227 

Clutches,  Friction 

American    Tool   &   Machine   Co 108 

Brown   Co. .   A.   &   F 194 

Caldwell   &    Son    Co.,    H.    \\'..!!!!]88 

Edgemont     Machine     Co ! !   194 

Evans,    G.    F 174 

Johnson   Mcb.   Co.,   Carlylc !     203 

Link-Belt   Co '. ! ! !  173 

Oesterlein    Mch.    Co ! ! ! !   ig 

Wood's    Sons    Co.,    T.    I! ! ! ! !  !217 

Cold    Saw    Cntting-off   Ma- 
cliines 

Billings    &    Spencer    Co 82 

Burr  &  Son.  John  T 162 

Cochrane-Bly    Co !!!!22ii 

Earle    Gear  &    .Mch.    Co. ...  ...156-194 

Espeu-Lucas    Mcb.     Works 131 

Mumford    Molding   Mch.    Co 102 

Newton    Mch.    Tool    Works,    Inc.!!   57 

Nutter   &    Barnes    Co 1S3 

Collars,    Safety 

Safety    Emery    Wheel    Co 1,33 

Standard  Pressed  Steel  Co 40-41 

Collets 

Beaman    &    Smith    Co 13-178 

McCrosky     Reamer     Co 54 

Commutators 

Eureka    Co 207 

Compressors,   Air 

Curtis    Pneumatic    Mdiy.    Co 174 

Inger.soll-Rand    Co 127 

Compressors,  Gas 

IngersoU-Rand     Co 127 

Conduit,   Interior 

Sprague     Electric     Works 227 

Cones.    Friction 

Evans,    G.    F 174 
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An  Improvement  in  Die  Stocks 

for  threading  pipe  1%"  and  smaller 


The  New  "Duplex"  No.  52 

Quickly  opened  and  adjusted  dies 
without  the  use  of  holding  clamps 
or  screws. 

An  absolutely  positive  lock  for  the 
dies.  Adjustable  centering  jaws 
that  are  self-locking. 

Write  for  further  information 
about  this,  also  about  "Buck- 
eye" die  stocks  for  larger  work. 

The  Hart  Manufacturing  Co. 

E.  20th  Street  and  Marion  Avenue 
CLEVELAND,  OHIO,  U.  S.  A. 


FAFNIR  BALL  BEARINGS 


Built  for  serv 
For  general 


and  noiseless  operatic 
chine  purposes. 


FAFNiR  BALL  BEARING  HANGER  BOXES 

FOE   LINE    SHAFTING    INSTALLATIONS. 
Write   for   literature. 

THE   FAFNIR    BEARING  CO. 

NEW  BRITAIN.  CONN. 

SALES      AGENTS:        The      RhineUnd      Machine 
Works     Co.,     1737     Broadway,     New    York    City. 


Eames  Arbor  Presses 


No.     O    rri'ss.       Ccn- 

teriDK    capacity    10". 

Price  $12,60. 


Proper  Arl)or  Press  equipment 
will  pay  as  big  a  dividend  on 
the  investment  as  any  Improve- 
ment you  can  add  to  your  factory. 
.Mandrels  are  kept  true  and  clean, 
and  waste  reduced  to  a  mini- 
mum. Figure  it  out  for  your- 
self or  ask  a  user  of  Eames 
Presses.  We  offer  n  complete 
line  of  powerful,  efficient  hand 
presses  of  the  most  improved 
and    perfected    type. 

Manufactured  by 

The  G.  T.  Eames  Co. 

Kalamazoo,  Mich. 


Alfred   Flerbert.    Ltd.,    Agents   for 
Great   Britain   and    Ireland. 


Quint  No.  2  Improved 
Turret  Drill 


A  n  II  m  b  i*  r  o  f 
operations  at  one 
.s  e  1 1  i  n  K  of  the 
piece  are  pos.sihle 
with  the  Quint 
Turret  Drill.  No 
lo.ss  of  time  in 
changing  tooLs, 
hack  gears 
changed  while 
r  u  n  n  i  n  g,  ma- 
chine easily  re- 
versed for  tap- 
ping and  four 
different  speeds 
for  each  spindle 
make  the  Quint 
a  valuable  asset 
in  any  shop. 
Built  with  either 
4,  6,  8,  10  or  12 
spindles. 


11'/  //(  for  particulars. 

A.  E.  QUINT,  Hartford,  Conn. 


FOREIGN   AGENTS:    I  !,.■    Most- 


Stop  Your  Alignment  Troubles 
Before  They  Appear 


Wear  and  vi- 
bration alter 
the  alignment 
of  any  shaft. 
Don't  wait  un- 
til friction 
losses  grow 
serious  —  you 
can  stop  them 
now  if  you  use 


WOOD'S 

"PEERLESS" 
HANGERS 

adjustable  for  both 
vertical  and  lateral 
w  ear.  The  babbitt 
and  oil  rings  are  de- 
signed and  placed  ac- 
cording to  scientific 
principles,  and  satis- 
factory service  nat- 
urally results.  Let  us 
lielp  keep  your  shaft- 
ing aligned. 


H)i/<'  tixhiii  for  our  cnlalor/ur. 

T.  B.  WOOD'S  SONS  COMPANY 

CHAMBERSBURG.  PA..  U.  S.  A. 

Makers  of  the  most  complete  line  o(  Power  Transmission  Machinery 
made  by  any  one  manufacturer 


"Peerless" 

Double 

Brace. kinif 

Oiling 

Adjustable 

Manger 
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r»iiii<M>tliiK'  IlixU  niul   StriipM 

Klt'clrlc    WcldliiK    rioilmts    ('(«...inri 

U'linl.     Win.     10 l.'>8 

C»ii(riip4    Worl.. 

Illamlmrd    Mii.lillic    Co ll.t 

Iliinn    Co..    J.     lOihvnnl IHI 

Nil.soll    Tool    ("o.,     Iiic Hit 

SUmn  &  Cliiico  Mfg.   Co.,   Ltd 11". 

Taft-Pplrcp    MfR.    Co IHi 

ThoiiiKoii    KU'clilc   Wi'ldlng   Co 110 

CiintroIIrrn 

Kck  Dviinnio  *  Motor  Co 17n 

GfiuTiiI     El.<clrlc    Co IM 

llfllnnco   i:ioo.   &  Kiitt.   Co I'O 

SprnKlif     KU'ctrlc    Workn 227 

TrUinipli     Electric    Co 170 

Coriinilnni 

Sec    OrliuliiiK     Wlui'ls. 

CotierM 

Clevcluml    Twist    Drill    Co 31 

Morap   Twist   Drill  &   Mdi.    Co....   29 

Stniulnnl    Tool    Co r>l 

I'nlon    Twist    Drill    Co 39 

Whltmnn    &    Diirnes   Mfg.    Co 154 

Coiin<orl>oros 

Clovcliinil    Twist    Drill    Co : .   31 

Potrolt    Twist    Drill    Co 192 

Morse   Twist   Drill   &   Mcli.    Co 29 

Prntt    &    Whitney    Co Ti 

Sloconiti    Co.,    J.    T 33 

Stnrrett    Co.,    L.    S 123 

ConiitOPNlinfla 

Almond   Mfg.    Co.,   T.    K ITS 

Brown    &    Stinrpe    Mfg.    Co. .  .71-88-R!) 

ninnionil    Mch.     Co 60 

Pill   Mch.   Co.,  T.   C C.-> 

Eviins,     G.     F 1T4 

Garvin    Machine    Co IJiO 

LeBIond  Mch.  Tool  Co.,   R.  K.. 21-223 

Norton    Grindlnc    Co lOG 

Safety    Emery    Wheel    Co 133 

Connterslinf<s,   Friction 

Dill   Moh.   Co..   T.   C 65 

Evans,    G.    P 174 

W'ilniarth    &    Merman    Co 141 

Connfersliafts,   Patented 
Pull 

Builders    Iron    Fdry Back    cover 

Connters,  Revolution 

Bristol   Co Back   cover 

Piirant   Co.,    W.    N 163 

Grant    Mfg.    &    Macliine    Co S2 

Veeder   Mfg.    Co 178 

Countlns:    Mncliines 

Diirant    Co.,    W.    N Ifi3 

Veeder    Mfg.     Co ITS 

Conplers,  Hose 

Duplex    Hose    Coupling    Co 163 

Greene.    Tweed    &    Co 201 

Ingcrsoll-Rand     Co 127 

Conplin^s 

Almond    Mfg.    Co.,    T,    R 1T9 

Brown    Co.,    A.   &  F 194 

Caldwell    &   Son    Co.,    H.    "W 188 

Davis  Machine   Co.,   W.    P 186 

National    Tube    Co 146-147 

Nicholson   &   Co.,    W,    H 164 

Sellers   &   Co.,    Inc..    Wm 18T 

Standard    Gauge    Steel    Co 190 

Wood's  Sons  Co.,   T.   B 217 

Cranes 

Brown   Hoisting  Mchy.   Co 1T5 

Curtis    Pneumatic    Mchy.    Co 1T4 

Manning,  Max)vell  &  Moore,   Inc.. 129 

Maris    Bros 1T4 

Niles-Bement-Pond    Co 4 

Sellers   &   Co.,    Inc.,    Wm 18T 

Toledo    Bridge    &    Crane    Co 1T3 

Vandyck     Churchill    Co 206 

Tale  &  Towne  Mfg.   Co 1T2 

Cranes,  Eleetric  TrncU 

General    Electric    Co 153 

Cranes,   Portnlile 

Canton   Fdry.      &   Mcli.   Co 1T3 

Cranli   Pin    Tnrning   Ma- 
chines 

Niles-Bement-Pond    Co 4 

Pedrick    Tool    &    Meh.    Co 228 

Underwood    &    Co.,    H.    B 210 

Crncibles 

Dixon    Crucible    Co..    .Tos 210 

McCullough-Dalzell    Crucible    C0...IT8 
Cntters,    Milling' 

Adams    Co 195 

Barher-Colman    Co 36 

Becker    Milling    Mch.    Co 151 

Boker  &   Co.,    Hermann 55-113 

Brown    &    Sharpe    Mfg.    Co. .  .Tl-88-89 

Cleveland    Twist    Drill    Co 31 

Detroit    Twist    Drill    Co 192 

IngersoII    Milling    Machine    Co....   22 

■Kearney    &    Trecker    Co 6 

National    Tool    Co 190 

National  Twist  Drill  &  Tool  Co...   TT 

Pratt    &    Whitney    Co 5 

Standard    Tool   Co 51 

Tabor    Mfg.     Co 1.56 

Union    Twist    Drill    Co 39 

Walworth    Mfg.     Co 3 

Wards'    Sons,    Edgar   T 203 

Whitney    Mfg.    Co 128 

Cnttinsr-oft    Machines 

Armstrong  Bros.   Tool  Co 98 

Bignall-Keeler    Mch.    Works 213 

Brown    &    Sharpe    Mfg.    Co. .  .Tl-88-89 

Cochrane-BIy    Co 225 

Davis  Mch.    Co..   W.   P 186 

Earle    Gear    &    Mch.    Co 156-194 


Hsprn  l.miiM    Mcli.     WorkH 131 

rawcuM    Machine   Co 105 

Kc.\    Maihlrie    Co 81 

llurlbul  Uok-i'rM    Mcli.    Co 214 

Newton    Mch.    Tool    WorkH,    Inc..   BT 

Nnller   &    llarncB    Co 183 

I'latt    &    Wlillney    Co B 

PrinllsH    Tool    .V    Supply    Co 82 

Sellers    &    Co.,    Inc..    Will 187 

Trendwell    Engineering    Co 213 

Vandyck    Churchill    Co 200 

CutUnK-olV    Machinery, 
.\hraNlve   Wheel 

Nnller   &    Barnes    Co 183 

CntlinK-ofl'    TooIm 

Armstrong    Bros.    Tool    Co 98 

Billings    &    Spencer    Co 82 

(Ueveland   Twist    Drill   Co 31 

O.    K.   Tool   Holder  Co 178 

I'rntt    &    Whitney    Co 5 

Western   Tool  &   Mfg.    Co 122 

Cycloinelers 

Veeder   Mfg.    Co 178 

Cylinder    ilorern 

Automatic    Mch,    Co 166 

FooteBurt    Co 80 

Mollne    Tool    Co 207 

Diamond    Tools 

Abrasive    Material    Co 140 

American    Enierv    Wheel    Wks 138 

Calder,     George     H 140 

DesmondSteplian    Mfg.    Co 140 

Montgomery   &    Co Back   cover 

Safety    Emery    Wheel    Co 133 

Sterling    Grinding    Wheel    Co 141 

Dies,   Sheet   Metal 

Bliss    Co.,     E,     W 211 

Cleveland    Mch.    &    Mfg.    Co 211 

Columbus    Die,    Tool   &    Mch.    Co.. 163 

Ferracute    Mch.    Co 208 

Swaine    Mfg.    Co.,    F.    J 211 

Dies,   Suh-Press 

Columbus    Die,    Tool    &    Mch.    Co.. 163 

Nelson    Tool    Co.,    Inc 104 

Pratt    &    Whitney    Co 5 

Sloan    &    Chace    Mfg.    Co.,    Ltd 115 

Waltham     Machine     Works 208 

Dies,  Threadins',  Opening 

Hickford     Machine    Co 168 

Boker    &    Co.,    Hermann 55-113 

Errington,   F.   A 181 

Foote-Burt    Co 80 

Geometric    Tool    Co 45 

Jones  &  Lamson  Mcli.   Co.  .16-17-19-44 

T.andis    Mch.    Co.,    Inc 11 

Pratt    &    Whitney    Co 5 

Wells    Bros.    Co 155 

Die   Sinking  Macliines 

Jackson   Mch.   Tool  Co 110 

Drafting  Machines 

Universal    Drafting   Mch.    Co 161 

Draftsmen's    Chests 

American  Drafting  Furniture  Co.. 140 

Union    Tool    Chest    Works 140 

DraTving  Boards  and  Tables 

Fritz     Mfg.     Co 178 

Drill   Heads,   Multiple 

Baush    Meh.    Tool    Co 8 

Hoefer    Mfg.     Co 185 

Sellew     Mch.     Tool    Co 162 

Drill  Sockets 

Cleveland     Twist    Drill     Co 31 

Morse   Twist   Drill   &   Mch.    Co 29 

Standard     Tool     Co 51 

Drill  Speeders 

Graham    Mfg.    Co 200 

McCrosky    Reamer    Co 54 

Drilling  Machines,  Bench 

Barnes    Co.,    W.    F.    &    John C8 

Hoefer     Mfg.     Co 185 

National   Auto.    Tool    Co 67 

Pratt    &    Whitney    Co 5 

Reed-Prentice     Co.,     F.     E.     Reed 
Dept.  and  Prentice    Bros.  Dept. 46-47 

Rockford    Drilling   Meh.    Co 107 

U.    S.    Electrical   Tool   Co 37 

Drilling    Machines,    Boiler 

American    Tool    Works    Co 14-15 

Cincinnati    Bickford    Tool   Co.... 26-27 

Foote-Burt   Co 80 

Reed-Prentice     Co.,     F.     E.     Reed 
Dept.  and  Prentice    Bros.  Dept. 46-47 

Sellers   &   Co.,    Inc,,    Wm 187 

Drilling    Machines,    Electric 

Cincinnati    Electrical    Tool    Co 64 

General    Electric    Co liiS 

Stow    Mfg.    Co 163 

United    States   Electrical   Tool   Co.  37 

Van    Dorn    Electric    Tool    Co 176 

Drilling   Machines,   Hand 
Cincinnati    Electrical    Tool    Co....   64 

IngersoURand    Co 127 

United   States   Elec.   Tool  Co 37 

Drilling    Machines,    Hori- 
zontal 

Barnes    Co.,    W.    F.    &   John 68 

Barnes    Drill    Co.,    Inc 182 

Cleveland    Mch.    Tool    Works 187 

Foote-Burt   Co 80 

National   Automatic  Tool  Co 67 

Drilling     Machines,     Inde- 
pendent   Spindle    Speeds 

National    Automatic    Tool     Co 07 

Drilling    Machines,    Multiple 
Spindle 

American    Tool    Works    Co 14-15 

Baker    Bros 166 


Barms    Urlll    Co.,    Inc 182 

HauMh     ,\l.h.    Tool    Co 8 

CluclniiMll    Bickford   Tool    (;o 26-27 

Clncliinall    Pulley    Mcliy.    Co 168 

Colburn    Meh.   Tool   Co 16.1 

Foote  linrt   Co 80 

FoHdlck    Mch.    Tool    Co 184 

Fox    .Mch.    Co 81 

Garvin    Machine    Co 150 

llardlnge   IlroH.,   Inc 227 

Harrliiglon,    Son    &   Co.,    Edwin.., 175 

Henry   &    Wright   Mfg.   Co 184 

Hoefer    Mfg.     Co 18.'i 

Kern    Mch.    Tool    Co 04 

I,eland  cilTord    Co 167 

Mollne    Ttwl    Co 207 

National    Automatic   Tool    Co 07 

Newton    Meh.    Tool    Works,    Inc...   57 

NIlcH  Hcment-Pond    Co 4 

Pratt    &    Whitney    Co 5 

Prentiss   Tool   &   Supply    Co 52 

Quint,    A.    K 217 

Reed    Co,.    Francis   G 182 

Reed-Prentice     Co.,     F,     E,     Reed 

Dept.  and  Prentice    Broa.  Dept. 46-47 
Rockford    Drilling   Machine   Co.... 107 

Sellers    Ai    (?o.,    liic,.    Win 187 

Taylor    &    Fenn    Co 3 

Turner   Mch.    Co 182 

Windsor    Mch,    Co 148-149 

Drilling   MachlncH,   Portable 

Cineinnall    Elec.    Tool    Co 04 

General     Electric    Co 153 

IngersoII  Rand    Co 127 

Newton    Meh,    Tool    Wks.,    Inc ,57 

Stow    Flexible    Shaft    Co 189 

Stow    Mfg.    Co 103 

United   States   Electrical   Tool   Co.   37 
Van    Dorn    Electric    Tool    Co 176 

Drilling    Machines,    Pneu- 
matic 

IngersoURand    Co 127 

Drilling  Machines,   Raflial 

American    Tool    Works    Co 14-15 

Baush  Mch.  Tool  Co 8 

Cincinnati    Bickford    Tool   Co 26-27 

Detrick    &    Harvey    Mch.    Co 72 

Dreses  Mch.    Tool  Co 10 

Fitchburg    Machine    Works 73 

Fo.sdiek    Mch.    Tool    Co 184 

Gang    Co.,    Wm.    B 1T4 

Harrington,    Son    &   Co.,    Edwin... 1T5 

Mueller   .Mch.    Tool   Co 99 

Newton    Mch.    Tool   Wks.,    Inc....   57 

Niles-Bement-Pond    Co 4 

Reed-Prentice     Co.,     F.     E.     Reed 

Dept.  and  Prentice    Bros.  Dept. 40-47 

Sellers   &    Co.,    Inc.,    Wm 18T 

Taylor    &    Fenn    Co 3 

Drilling  Machines,  Rail 

Colburn   Mch.    Tool   Co 165 

Foote-Burt    Co 80 

Moline    Tool    Co 207 

Newton    Mch.    Tool    W^ks.,    Inc....   57 

Niles-Bement-Pond    Co 4 

Sellers  &  Co.,   Inc.,  Wm 18T 

Standard    Tool    Co 51 

Drilling   Machines,   Rock 

IngersoII- Rand    Co 127 

Drilling   Machines,    Sensi- 
tive 

Barnes  Co..  W.  F.  &  John 68 

Cincinnati    Pulley   Mchy.    Co 168 

Fox     Machine     Co 81 

Henry   &   Wright   Mfg.    Co 184 

Kern    Mch.    Tool    Co 64 

Leland-Gifford    Co 167 

Reed    Co.,    Francis   G 182 

Taylor    &    Fenn    Co 3 

Drilling    Machines,     Turret 

Quint,    A,    E 217 

Turner    Mcli.     Co 182 

Drilling   Machines,  Vertical 
Albany    Hardware    Specialty    Mfg. 

Co 219 

Aurora     Tool     Works 227 

Baker    Bros 166 

Barnes  Co.,  W.  F.  &  John 68 

Barnes    Drill    Co.,     Inc 182 

Beaman    &    Smith    Co 13 

Cincinnati    Bickford    Tool    Co... 26-27 

Cincinnati    Pulley    Mchy.    Co 168 

Colburn    Mch.    Tool    Co 165 

Davis  Mch.   Co.,   W.   P 186 

Foote-Burt   Co 80 

Fosdick   Mch.    Tool   Co 184 

Fox    Machine    Co 81 

Garvin    Machine    Co 150 

Gould    &    Eberhardt    42 

Harrington,    Son    &    Co.,    Edwin.. 175 

Henry  &   Wright  Mfg.   Co 184 

Hoefer  Mfg.    Co 185 

Kern    Mch.    Tool    Co 64 

Knight    Mchv.    Co..    W.    B 182 

Leland-Gifford     Co 167 

Moline    Tool    Co 207 

New  Haven   Mfg.    Co 130 

Pratt    &    Whitney    Co 5 

Reed    Co.,    Francis    G 182 

Reed-Prentice     Co.,     F.     E,     Reed 

Dept.  and  Prentice   Bros.  Dept. 46-47 

Rockford    Drilling    Mch.    Co 107 

Rockford    Mch.    Tool    Co 184 

Sellers  &  Co..    Inc.,   Wm 187 

Sibley    Mch,    Tool    Co 167 

Snyder   &    Son,    J.    E 3 

Taylor   &    Fenn    Co 3 

Turner    Mch.    Co 182 

Whitney   Mfg.    Co 128 

Wiley   &    Russell   Mfg.    Co 102 


I>rlIlH,   Center 

Cleveland   Twist   Drill  Co 31 

Detroit    Twist     Drill    Co 102 

.Morse  Twist    Drill   &    Mch.    Co 20 

Sloconib  Co.,   J.   T 33 

Standard     Tool     Co M 

Drills,  llateliet 

AriiiBtrong    Bros.    Tool    Co 08 

BllllngH    &    Spencer    Co 82 

Boker  &   Co.,    Hermann 55-113 

(Meveland    Twist    Drill    Co 31 

Detroit    Twist    Drill    Co 192 

Greene,    'J'wced    &    Co 201 

Pratt    &    Whitney    Co 5 

Standard     Tool     Co 51 

Drinking    AVnter    Syntenia 

Johns  Manvllle    Co,,    II,    W 205 

Manufacturing    Equlpnient   &    Eng. 

Co 160 

Dynamos 

Eck    Dynamo   &    Motor   Co 170 

General    Electric    Co 1!53 

Reliance   Elec.   &   Eng.   Co 170- 

Sprague    Elec.    Works 227 

Westlnghousc  Electric  &  .Mfg.  Co.  177 
Electrical   Supplies 

General    Eleetric   Co 15a 

JohnsManville   Co.,   H.    W 205 

Westinghouse  Electric  &   .Mfg.   Co.  177 
Electric    Pyroinet«'rN,    Heat- 
ing Appliances,  Etc. 

Bristol   Co Back   cover 

Brown    Instrument   Co 176- 

lioskins    Mfg.    Co 15» 

Emery   and   Corundum 
AVheels 

Abrasive    Material    Co 140 

American    Emery    Wheel    Works..  138 

Safety    Emery    Wheel    Co 133 

Sterling    Grinding    Wheel    Co 141 

Vitrified    Wheel    Co 133 

Emery   AVheels 
See   Grinding    Wheels. 
Emery  Wheel  Dressers 

Abrasive    Material    Co 140 

American    Emery    Wheel    ^\■orks..l38 

Calder,    George    H 140 

Desmond-Stephan   Mfg.    Co 140 

Reed    Mfg.    Co 170 

Safety  Emery  Wheel  Co 133 

Standard    Tool    Co 51 

Stephan  Mfg.   Co.,   C.   H 141 

Sterling   Grinding   Wheel   Co 141 

Vitrified    Wheel   Co 133 

Engines 

New  Britain   Mch,   Co 12-43-157 

Engines,   Gas   and   Gasoline 

Automatic     Mch.     Co 166 

Grant   Mfg.    &    Mch.    Co 82 

Expanders,  Tube 

Nicholson   &   Co.,    W.   H 164 

Watson-Stillman     Co 209 

Fans,    Exhaust,   Electric, 
Ventilating 

Buffalo    Forge    Co 189 

Eck  Dynamo  &  Motor  Co 176 

General    Electric    Co 153 

Reliance    Elec.   &   Eng.    Co 170 

Westinghouse  Electric  &  Mfg.  Co. 177 
Ferro- Vanadium 
American    Vanadium    Co., 

Inside    front    cover 
File  Handles 
Hammacher,    Sehlemmer   &   Co....  95 

Osgood    Tool    Co.,    J.    L 174 

Schuchardt  &  Schutte    169 

Files  and  Rasps 

American    Swiss  File   &  Tool  Co.. 112 

Barnett    Co.,    G.    &   H Back    cover 

Delta    File    Works Back    cover 

Hammacher,    Sehlemmer   &    Co....  95 

Hayes     File     Co 210 

Montgomery   &   Co Back   cover 

Nicholson    File    Co 34 

Reichhelm    &   Co.,    E.    P 112 

Simonds    Mfg.    Co 24 

Files,   Toolmakers' 

American    Swiss    File    cS:    Tool    Co.  112 

Cincinnati    Gear    Co 196 

Earle    Gear    &    Mch.    Co 156-194 

Montgomery   &   Co Back   cover 

Nicholson     File    Co 34 

Reichhelm   &   Co.,    E.    P 112 

Filing    Machines 

Cochrane-Bly  Co 225 

Detrick   &    Harvey   Mch.    Co 72 

Extensive  Mfg.  Co 142 

Henry  &  Wright  Mfg.    Co 184 

Fillet    (Leather) 

Butler,    A.    G 163 

Fittings,    Hydraulic 

National    Tube    Co 146-147 

Watson-Stillman     Co 209 

Fittings,   Iron 

National    Tube    Co 146-147 

Fittings,    Steam 

National    Tube    Co 146-147 

Walworth    Mfg.     Co 3 

Flanges 

Dart   Mfg.    Co.,    E.    M 129 

National    Tube    Co 146-147 

Flexible  Shafts 

Gem    Mfg.    Co 159 

Stow    Flexible    Shaft    Co 189 

Stow    Mfg.    Co 163 

Flooring,    Mastic 
Johns-Manville  Co.,    H.    W 205 
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PERFECT   RIVET  HEADS 
ON 

SHUSTER  RIVETERS 

A  Shuster  Riveting  Machine  delivers  a 
i-otary  blow,  of  just  the  i-ight  intensity, 
in  just  the  right  spot,  every  time. 
There's  no  work  bent  or  broken  in 
assembling  when  the  Shuster  Riveter 
is  on  the  job. 

That's  one  of  the  reasons  why  the 
Dayton  Engineering  Laboratories  Com- 
l)any  uses  eight  of  these  machines.  Not 
only  is  output  high  class,  but  costs  are 
low — and  this  is  the  best  of  reasons 
why  you  should  investigate. 

May  ice  give  you  some  of  the  facts? 
Ask  for  Cotalogne  R. 

THE  F.  B.  SHUSTER  CO. 

NEW  HAVEN,  CONNECTICl  T 
STRAIGHTENERS  and  CUTTERS  for  ROUND  WIRE,  SQUARES,   HEXAGONS,   Etc. 


Hydraulic  Accumulator  with  Pump  and  Tank 


Constant  Pressure  with 
Valve  Control 

We  furnish  Accumu- 
lators in  vanous  sizes 
to  suit  constant  and 
variable  pressure 
systems. 

BUILT  BY 

The  Waterbury  Farrel 
Foundry  &  Mch.  Co. 

Waterbury,    Conn. 

Western   Office: 

lor.    Williauisou    mug.. 

Cluvi'liiud,    O. 


Automatic  and  Special  Machinery 


of  all  kinds  designed  nnd  built.  Inventions  per- 
fected. Ituilders  of  Varial^le  Speed  Iron  riancrs. 
Correspondenci'  Solicited. 

Engineers    and    Macliinists. 

THE  W.  A.  WILSON  MACHINE  CO.,  Rochester,  N.  Y. 


CINCINNATI  LATHES 


have  none  of  tlic  compUcati'il  incrhanism  tlint  nicanst  endless  rep.iira 
HiKl  shortlived  efllcleno.T.  Ynirs  of  nctunl  service  Is  the  test  lielilnrt 
every  part.  Kvery  stud  and  shaft  In  our  I'ouhle  Wall  Apron  Is  sun 
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THE  CINCINNATI  LATHE  &  TOOL  CO. 

OAKLEY,  CINCINNATI.  OHIO.  LI.  S.  A. 


Don't  Waste 
Time  Figuring 

The  index  table  tells  at 
a  glance  just  the  right 
speed  to  run  an  "Albany" 
High  Speed  Drilling  Ma- 
chine. The  micrometer 
depth  gauge  tells  when 
the  hole  has  been  drilled 
deep  enough,  and  the 
special  friction  drive  is 
very  practical.  Promi- 
nent among  "Albany" 
features  are:  "Rapidity 
of  stopping  and  starting 
the  spindle;  speed  with 
which  drills  and  chuck 
can  be  changed,  and  clos- 
est accuracy  when  drill- 
ing to  the  correct  depth. 


Latest  catalogue  fully  describes  the  machine. 
May  we  mail  a  copy  ? 

Albany  Hardware  Specialty  Mfg.  Co. 

ALBANY,  WISCONSIN,  U.S.A. 
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A   Battery  of  Eighty   "ACME" 
Semi- Automatic   Nut  Tappers 

We  furnished  this  battery  of  eighty  Acme  Semi-Automatic  Nut  Tappers  to  a  large 
manufacturer  m  the  Middle  West,  where  these  machines  are  used  for  tapping  nuts 
from  1-2"  down  to  3-16".  The  photograph  shows  a  row  of  machines  at  work  on 
1-4"  and  3-8"  stove  and  carriage  bolt  nuts,  and  a  production  of  30,000  1-4"  nuts  in 
ten  hours  is  secured  from  each  machine.  Each  operator  attends  to  four  machines, 
making  the  labor  cost  less  than  1    1  -2  cents  per  thousand. 

Each  machine  has  three  spindles  and  three  taps;  but  only  one  spindle  and  tap  is  in 
operation  at  a  time.  The  nuts  are  automatically  fed  to  the  revolving  tap  from  the 
bottom  of  a  hopper  and  when  the  top  shank  is  full  the  turret  automatically  indexes, 
bringing  the  next  spindle  and  tap  into  action.  The  operator  loosens  the  set-screw 
holding  the  shank  and  unloads  the  tapped  nuts,  then  replaces  the  tap  in  the  spindle. 
When  the  tap  in  operation  is  filled  the  turret  again  indexes,  this  sequence  of  operations 
being  repeated  continuously. 

There  is  no  backing  taps  out  of  the  nuts — the  spindles  are  non-reversing,  hence  good 
threads  are  produced.  All  the  operator  does  is  keep  the  hopper  filled  and  remove 
the  taps  when  they  become  filled. 

For  the  cheap  manufacture  of  nuts  with  good  threads  these  machines 
have  no  equal.      Let  us  send  circulars  describing  them  in  detai'. 

The  Acme  Machinery  Company,  Cleveland,  Ohio 

FOREIGN  AGENTS:     Alfred  H.  Schutte,  Cologne.  Brussels.  Paris.  Milan.  Bilbao,  Barcelona.      Scliucliardl  &  Scliulle.  Ikriin.  SliKkholm. 
SI.  Petersburg.  Vienna.  .4ustria-Hun«ary  and  the  Balkan  States.      C.  W.  Burton.  Griffiths  &  Co..  l,ondon. 
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Merrill    lirothers    174 

Nlles-Bement-Pond    Co 4 

Waterbury    Fnrrel    Eilry.    &    Meh. 

Co 219 

Williams.    White    &    Co 207 

llniuiiiera,  Piieuiniitic 

liliss    Co..    E.    W 211 

InKersollHand     Co 127 

Sellers   &   Co.,    Inc..    Wni 187 

Haiuiners,    Po«er 

neaiidiy   &   Co.,    Inc 206 

Hiadlcy    &    Son,    C.    C 20G 

Diciudt  &   Eisenhardt,    Inc 20() 

Merrill    Brothers    174 

Niizel   EnRineering   &   Meh.    Wks.  .208 

Williams,    White   &   Co 207 

llamiiiprs.    Steam 

Chandtersbnrg    Eng.    Co 206 

Massillon    Fdry.    &   Meh.    Co 207 

Niles-Bement-Pond    Co 4 

Prentiss   Tool  &   Supply   Co f)2 

Sellers  &   Co.,    Inc.,   Wm 187 

Toledo   Meh.    &   Tool   Co 210 

Vandyck     Churchill    Co 206 

Waterbury    Parrel    Pdry.    &    Meh. 

Co 219 

Handles,    Maeliine    and    Tool 

Cincinnati  Ball  Crank  Co 163 

Hansfers,    Slinftlnif 

Brown   &  Sharpe   Mfg.    Co 71-88-89 

Brown   Co..    A.    &   P 194 

Pafnir     Bearing     Co 217 

Hess-Bright   Mfg.    Co 208 

I-lnk-Belt    Co 173 

New    Departure    Mfg.    Co 173 

Boyersford    Fdry.    &    Meh.    Co 172 

Sellers   &   Co.,    Inc.,    Wm 187 

S  K  F  Ball  Bearing  Co 160 

Standard  Pressed  Steel  Co 40-41 

Wood's  Sons  Co.,  T.   B 217 

Hardness    Testing    Instrn- 

nients 

Shore    Instrument    &    Mfg.    Co 170 

Heading?,     Upsetting     and 

Forging   Maelilnes 

Arnie    Machinery    Co 221 

Ajax    Mfg.    Co 97 

liliss    Co.,    E.    W 211 

National    Mchy.    Co 185 

Sellers   &   Co.,    Inc.,    Wm 187 

Williams,    White   &   Co 207 

Heaters,   Feed   Water 

Stewart    Heater    Co 204 

Heating  and  Ventilating 

Apparatns 

Buffalo   Forge  Co 189 

Hoisting    and    Conveying 

Macliinery 

Brown    Hoisting   Mchy.   Co 175 

Caldwell  &  Son   Co..   H.   W 188 

Franklin     Moore    Co 173 

Link  Belt    Co 173 

Hoists,  Chain 

Tale   &   Towne   Mfg.    Co 172 

Franklin     Moore    Co 173 

Harrington,    Son    &   Co.,    Edwin... 175 

Yale   &   Towne   Mfg.    Co 172 

Hoists,   Eleetric 

General    Electric    Co 153 

Maris    Bros 174 

Sprague    Elec.    Works 227 

Toledo   Bridge  &   Crane   Co 173 

Westinghouse    Elec.    &    Mfg.    Co.. 177 

Yale   &  Towne   Mfg.    Co 172 

Hoists,    Hand 

Ford    Chain    Block   &   Mfg.    Co 175 

■Harrington.    Son    &   Co.,    Edwin... 175 

Mason  &  Co..  Volney  W 174 

Mumford    Molding    Meh.    Co 162 

Yale   &   Towne   Mfg.    Co 172 

Hoists,  Pnenmatic 

Curtis    Pnenmatic    Mchy.    Co 174 

Inger.«oll-Kand    Co 127 

Mumford    Molding    Meh.    Co 162 

Stow    Flexible   Shaft    Co 189 

Hoists,   Portable 

Canton   Fdry.    &   Meh.    Co 173 

Hor.ses,    Steel 

Frasse  &  Co.,   Inc.,   Peter  A 200- 

Hose 

Sprague   Elec.    Works 227 
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Cluiinbersburg     Eng.     Co 200 

Duilgeoh,    Ul.hnrd    171 

Waterbury    Parrel    Fdry.    &    Meh. 

Co 210 

Watson  Stlllman    Co 209 

Williams.    While   «:    Co 207 

llydraiille  Tools 

Dudgeou,    UUhard    171 

WatsouStUlnian     Co 200 

Indleators,  Speed 

Brown  &   Sharpe   Mfg.    Co 7188  89 

(irnnt    Mfg.    &    Meh.    Co 82 

Creene.    Tweed   &   Co 201 

Slarretl    Co.,    I,.    S 123 

Veeder     MIg.     Co 178 

liidleatorN,   Tent 

Brown   &  Sharpe  Mfg.    Co 71-88-89 

Norton    Grinding   Co 106 

Itobinson    Co.,    0.    H 227 

Starrett  Co.,   L.   S 123 

Iiijeetors 

Sellers   &    Co.,    Inc.,    Wm 187 

Walworth    Mfg.     Co 3 

Jaeks,  Ilydranllc 

Dlenelt   &    Eisenhardt,    Inc 200 

Dudgeon,     Ulcbanl     171 

WatsouStlllman    Co 209 

Jacks,   Planer 

Armstrong   Bros.   Tool   Co 98 

Jigs  and  Fixtures 

Columbus    Pie,    Tool   &   Meh.    Co.. 163 

Gronkvist    Drill    Chuck    Co 179-190 

Nelson    Tool    Co.,    Inc 164 

Key   Seaters 

Baker    Bros 106 

Burr  &  Son,   J.   T 162 

Davis    Machine    Co.,    W.    P 186 

Mitts   &   Merrill 28 

Morse  Twist    Drill  &   Meh.    Co 29 

Morton    Mfg.    Co 162 

National    Meh.    Tool    Co 225 

Newton    Meh.    Tool    Wks.,    Inc....   57 

Niles-Bement-Pond    Co 4 

Whitney    Mfg.    Co 128 

Keys,  Maeliine 

Leard,    Wm.    E 1.58 

Morton    Mfg.    Co 162 

Standard   Gauge  Steel   Co 190 

Whitney    Mfg.    Co 128 

Knives,   Machine 

Coes    Wrench    Co 171 

Simonds    Mfg.    Co 24 

Knnrl  Holders 

Graham    Mfg.     Co 200 

Pratt    &    Whitney    Co 5 

Lace,    Leather 

Graton  &   Knight  Mfg.   Co 125 

Lamps,  Electric 

General     Electric     Co 153 

Lathe   and   Planer   Tools 

Armstrong    Bros.    Tool    Co 98 

LeBlond   Meh.    Tool  Co.,    R.    K 21 

O.    K.   Tool  Holder  Co 178 

Pratt    &    Whitney    Co 5 

Ready  Tool  Co 163 

Western    Tool    &    Mfg.    Co 122 

West   Haven   Mfg.    Co 225 

Wilev   &    Russell   Mfg.    Co 102 

Williams    &    Co.,    J.    H 122 

Lathe    Attachments 

American   Tool   &    Machine   Co 168 

American   Tool   Works   Co 14-15 

Bradford    Meh.     Tool    Co 9 

Diamond    Meh.    Co 60 

Fay    &    Scott     183 

Fitchburg     Meh.     Woris 73 

Hendev     Meh.     Co 109 

T.eBIond  Meh.  Tool  Co.,  R.  K.. 21-223 
I.Oflge  &  Shipley  Meh.  Tool  Co...  7 
Kivett    Lathe   &    Grinder    Co., 

Inside   back    cover 

Seneca    Falls    Mfg.    Co 107 

Lathe  Dogs 

Armstrong  Bros.   Tool  Co 98 

Billings    &    Spencer   Co 82 

Hammacher.  Schlemmer  &  Co....  95 
I.eBlond  Meh.  Tool  Co.,   R.  K.  .21-223 

Ready    Tool    Co 163 

Springfield   Meh.    Tool   Co 53 

Western    Tool    &    Mfg.    Co 122 

Williams    &    Co.,    J.    H 122 

Lathes,  Automatic 
Jones   &   Lamson    Meh.    Co., 

16-17-19-44 

Potter   &   Johnston    Meh.    Co 30 

Lathes,  Automatic   ScreTv 

Threading 

Automatic    Machine    Co 166 

Lathes,   Axle 

Manning,   Maxwell  &  Moore,   Inc.. 129 

Niles-Bemeut-Pond    Co 4 

Sellers   &   Co.,    Inc.,    Wm 187 

Lathes,   Bench 

Diamond    Meh.    Co 60 

Elgin   Tool   Works 163 

Hardinge    Bros.,    Inc 227 

Hjorth    Lathe    &    Tool    Co 158 

Pratt   &   Whitney   Co 5 

Reed-Prentice     Co.,     F.     E.      Reed 

Dept.  and  Prentice    Bros.  Dept. 46-47 
Rivett  Lathe   &   Grinder   Co., 

Inside  back   cover 

Seneca   Falls  Mfg.   Co 167 

Sloan   &   Chace   Mfg.    Co.,    Ltd.... 115 

Stark    Tool    Co 163 

Taylor    &    Fenn    Co 3 

Van    Norman    Meh.    Tool   Co 61 

Waltham    Meh.    W^orks 208 

Wells   &    Son    Co.,    F.    E 143-158 


LatlK-N,   llorInK 

IIiirrliiKlon,    Son    &    Co.,    Edwin. ..  n.'i 

SelleiB  &  Co.,  Inc.,  Win 187 

IinthfH,  nrn«« 

Aline   Mai-hliie  Tool  Co 2.'5 

Ani(ri.:in    Tnol    &    Machine    Co 108 

Iliirili.iiH    &    Oliver 38 

DlaiiK.nd     .Mell.     (Jo «0 

Uresc-.    .Meh.    Tool    Co 10 

(Inrvlii     .Machine    Co I.IO 

S|.rlm;liild    Meh.    Tool   Co .53 

Warm  1-   .K:    Swasey    Co 09 

LatlicN.    Car    Wheel 

NIIcK  li.incnl-Pond    Co 4 

LatlM-N,  Chiieklng 

Davis     .M.h.     Co..     W.     P 186 

Inleriinliiiriiil   .Meh.   Tool   Co 44 

Jones  .V.    I.aiiison  Meh.  Co.,  10  17-10  44 

Potter   .N:    Johnston    Meh.    Co ,30 

Pratt    &    Whitney    Co 5 

Lathes,    Crankshaft 

LeBlond   Meh.   Tool  Co.,   R.   K.. 21-223 

Lodge  .V-  Shipley  Meh.  Tool  Co....     7 

Nlles  r.enient-Pond    Co 4 

l>athes,  HrlvluK  AVheel 
Manning.   Maxwell  &  Moore,  Inc.. 129 

Nlles  P.eMient-Pond    Co 4 

Sellers  &  Co.,   Inc.,   Wm 187 

Lathes,  Engine 

American    Tool    Works    Co 14-15 

Barnes  Co.,   W.  F.  &  John 68 

Barnes    Drill    Co.,    Inc 182 

Boye  &  Einnies  Meh.  Tool  Co 18 

Bradforil    Meh.    Tool    Co 9 

Carroll-Jamieson    Meh.    Tool    Co.. 180 

Champion    Tool    Works    Co 168 

Cincinnati    Iron   and   Steel  Co ICO 

Cincinuiili    Latlie  &  Tool   Co 219 

Davis  Machine  Co.,    W.    P 180 

Fay    &    Scott    183 

Flather   &    Co.,    Inc 131 

Garvin    Machine    Co 150 

Greaves-Klusman    Tool    Co 107 

Harrington,    Son    &   Co.,    Edwin... 175 

Hendey    Meh.    Co 109 

LeBlond  Meh.  Tool  Co.,  K.  K.. 21-223 
Lodge  &  Shipley  Meh.  Tool  Co...  7 
Manning,   Maxwell  &  Moore,   Inc.  .129 

Monarch   Meh.    Co 112 

Mueller   Meh.   Tool   Co 99 

New   Haven   Mfg.    Co 130 

Niles-Bement-Pond    Co 4 

Pratt  &  Whitney  Co 5 

Prentiss  Tool  &  Supply  Co 52 

Reed-Prentice     Co.,     F.     E.     Reed 

Dept.  and  Prentice    Bros.  Dept. 46-47 

Rockford    Tool    Co 64-210 

Sellers    &    Co.,    Inc..    Wm 187 

Seneca   Falls   Mfg.    Co 167 

Springfield    Meh.    Tool   Co 53 

Vandyck    Churchill    Co 206 

Willard   Machine  &  Tool   Co 186 

Lathes,   Extension 

Barnes   Drill   Co.,    Inc 182 

Fay   &   Scott    183 

Harrington.  Son  &  Co.,  Edwin... 175 
Lathes,  Foot  Potver 

Barnes   Co..    W.    F.    &   John 68 

Reed-Prentice     Co.,     F.     E.     Reed 

Dept.  and  Prentice    Bros.  Dept. 46  47 

Seneca   Falls   Mfg.    Co 167 

Lathes,   Gap 

Barnes    Drill    Co.,    Inc 182 

Fay   &  Scott    183 

Harrington,  Son  &  Co.,  Edwin... 175 
Manning,   .Maxwell  &  Moore,   Inc.. 129 

Sellers   &   Co.,    Inc.,    Wm 187 

Lathes,  Hand 

Blount  Co..   J.   G 142 

Brown  &  Sharpe  Mfg.    Co 71-88-89 

Seneca   Falls   .Mfg.    Co 167 

Lathes,    Lo-Swing 

Fitchburg    Meh.    Works 73 

Lathes,  Pulley 

Cincinnati    Pulley    Mchy.    Co 168 

Tucker,    W.    M.    &   C.    P 225 

Lathes,  Speed 

American    Tool   &   Machine   Co....  168 

Blount    Co..    J.    G 142 

Diamond    Meh.     Co 60 

Grant   Mfg.    &    Meh.    Co 82 

LeBlond  Meh.  Tool  Co.,   R.  K.  .21-223 

Pratt    &    Whitney    Co 5 

Reed-Prentice     Co.,     F.     E.     Reed 

Dept.  and  Prentice    Bros.  Dept. 46-47 

Seneca    Falls    Mfg.    Co 107 

Wells  &  Son   Co.,   P.   B 143-158 

Lathes,    Turret 

Acme  Meh.    Tool   Co 25 

American   Tool   &   Machine   Co 168 

Bardons   &   Oliver    38 

BuUard  Meh.   Tool  Co 59 

Colburn    Meh.    Tool    Co 165 

Davis  Meh.    Co..    W.    P 186 

Dreses  Meh.   Tool  Co 10 

Fay    &    Scott    183 

Garvin   Meh.    Co 150 

International  Meh.   Tool   Co 44 

Jones  &  Lamson  Meh.  Co..  16-17-19-44 
LeBlond  Meh.  Tool  Co.,   R.  K.. 21-223 

Lodge  &  Shipley  Meh.  Tool  Co 7 

Niles-Bement-Pond    Co 4 

Pratt    &    Whitney    Co 5 

Prentiss    Tool    &    Supply    Co 52 

Reed-Prentice     Co..     F.     E.     Reed 

Dept.  and  Prentice    Bros.  Dept. 40-47 

Seneca    Falls   Mfg.    Co 107 

Springfield    Meh.    Tool    Co 53 

Steinle    Turret    Meh.    Co 186 

Warner   &   Swasey   Co 09 

Windsor    Meh.    Co 148  149 


Lathes,   Wood 

llariieH    Co.,    W.    F.    *    John 08 

Reed-Prentlce     Co.,     |.\     K.      n,.,.,| 
Dept.  and  Prentice    Bros.  Depl.46  47 

Seneca    FallH   Mfg.    Co 1(17 

Levels 

Smith,    E.    G vrn 

Starrelt    Co.,    I,.    S |-.':i 

liOekers,  Metal 
Mnnufacturlng    Eiiulpinent    &     En- 
gineering   Co 100 

TiTrelPs    Ei|ulpnieiit    Co 205 

LubrlenntM 

Besly  &  Co.,   Chus.    II 130 

Dixon    Crucible    Co.,    Jos 210 

Royersford   Fdry.    &   Meh.    Co 172 

S   K   P   Ball    Bearing  Co 160 

LnbrlenlorH 

Besly  &   Co..    (lias.   II l.TO 

Greene,    'Iwceii    &    Co 201 

Macliinery    Dealers 

Besly  &  Co.,   Chas,    II 1,39 

Earle   Gear   &    Meh.    Co 156  194 

Garvin    Machine    Co 1,50 

Manning,  Maxwell  &  Moore,  Inc.. 129 

Nlles-Bement-Pond    Co 4 

Osgood    Tool    Co.,    J.    L 174 

Prentiss   Tool   &  Supply   Co 52 

Vandyck    Churchill    Co 200 

Machinists'  Small  Tools 

Athol    Meh.    Co 1^4 

Beinls    &    Call    Hardware    &    Tool 

Co Inside    front    cover 

Besly  &  Co. ,    Chas.    II 139 

Billings  &  Spencer  Co 82 

Boker    &    Co.,    Hermann 55-113 

Brown   &  Sharpe  Mfg.   Co 71-88-89 

Cleveland    Twist    Drill    Co 31 

Frasse   &    Co.,    Inc.,    Peter   A 200 

Hammacher,    Schlemmer   &   Co 95 

Iljorth   Lathe  &  Tool  Co 158 

Millers    Falls    Co 179 

Montgomery  &   Co Back   cover 

Morse  Twist   Drill  &   Meh.    Co...;  29 

Niles-Bement  Pond    Co 4 

Pratt    &    Whitney    Co 5 

Rogers    Wks.,    Inc.,    John    M 178 

Sawyer   Tool   Mfg.    Co 205 

Slocomb    Co.,    J.    T 33 

Smith,    E.    G 204 

Standard     Tool     Co 51 

Starrett    Co..    L.    S 123 

Walworth    Mfg.    Co 3 

Wells    Bros.    Co 155 

Whitman  &  Barnes  Mfg.   Co 154 

Williams    &    Co.,    J.    H 122 

Machinists'   Supplies 
Bemis    &    Call    Hardware    &    Tool 

Co Inside  front  cover 

Besly  &  Co.,   Chas.   H 139 

Hammacher,    Schlemmer  &   Co....  95 

Montgomery   &   Co Back   cover 

Osgood    Tool   Co.,    J.    L 174 

Whitman    &    Barnes    Mfg.    Co 154 

Magnets,   Steel 

Boker    &    Co.,    Hermann 55-113 

Mandrels,   Expanding 

McCrosky    Reamer    Co 54 

Morse  Twist   Drill  &   Meh.    Co 29 

Nicholson   &   Co.,    W.    H 164 

Western    Tool    &    Mfg.    Co 122 

Mandrels,    Solid 

Brown    &    Sharpe    Mfg.    Co.. 71-88-89 

Brubaker  &  Bros..    W.   L 70 

Cleveland  Twist   Drill   Co 31 

Morse   Twist   Drill  &   Meh.   Co 29 

Pratt    &    Whitney    Co 5 

Rogers   Works,    Inc.,    John   M 178 

Standard     Tool     Co 51 

Measuring  Machines 

Pratt    &    Whitney    Co 5 

Rogers  Works,  Inc.,  John  M 178 

Metal 

Cramp    &    Sons    Ship    and    Engine 

Bldg.    Co.,    Wm 70 

Phosphor    Bronze    Smelting    Co 225 

Metals,  Bearing 

Besly  &   Co.,   Chas.    H 139 

Cramp    &    Sons    Ship    and    Engine 

Bldg.    Co.,    Wm 70 

Lumen    Bearing    Co 162 

Micrometer    Calipers 

Brown  &   Sharpe  Mfg.    Co 71-88-89 

Slocomb  Co.,  J.  T 33 

Starrett    Co.,    L.    S 123 

Wells    Bros.    Co 155 

Milling    and    Drilling    Ma- 
chines 

Knight  Mchy.   Co.,   W.    B 182 

Niles-Bement-Pond    Co 4 

Milling   Attachments 

Adams    Co 195 

Becker  Milling  Machine  Co l.")l 

Brown   &  Sharpe  Mfg.    Co 71-88-89 

Cincinnati    Milling    Meh.    Co 91 

Garvin    Machine    Co 150 

Hendey   Machine   Co 109 

Ingersoll   Milling   Meh.    Co 22 

Kearney   &   Trecker   Co 6 

Kerapsmith    Mfg.    Co 23 

LeBlond  Meh.  Tool  Co.,   R.  K.. 21-223 

Oesterlein    Meh.    Co 18 

Pratt    &    Whitney    Co 5 

Rivett  Lathe  &   Grinder  Co., 

Inside  back  cover 

Rockford  Milling  Meh.    Co 132 

Seneca    Falls  Mfg.    Co 167 

Whitney    Mfg.    Co 128 
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it  is  only  logical  that 

leblond    heavy   duty   lathes 

produce  more  work 


607 


LeBLOND  3CINCH  HEAVY-DUTY   LATHE  WITH  SINGLE  PULLEY  DRIVE   GEARED  HEADSTOCK 


They  Produce  More  Work  Because  They  Are  Built  For  It 

The  powerful  geared  headstock,  the  single  piece  box  section  apron  with  only  se\en  gears 
(all  drop  forged),  the  patent  compensating  vee  bed  section  with  twice  the  carriage  bear- 
ing surface  found  on  any  other  lathe  of  the  same  size,  are  factors — big  factors — in 
determining  production.  ^^^  HEADSTOCK 

The  headstock  is  simply  an  automobile 
transmission  in  principle,  carried  out 
several  steps  and  back  geared  to  pro- 
vide twelve  changes  of  speed.  The 
sliding  gears  and  their  mates,  as  well 
as  the  jaw  clutches,  are  three  and  one- 
half  per  cent  nickel  steel,  heat  treated, 
with  strengthened  stub  form  teeth ;  in 
other  words,  practically  indestructible. 
The  shafts  are  short  and  rigidly  sup- 
ported, the  driving  power  is  tremen- 
dous— all  that  the  modern  tool  steels 
can  utilize.  The  changes  are  made  in- 
stantly by  the  simple  movement  of 
three  levers  conveniently  placed,  while 
the  spindle  is  started  and  stopped  from 
the  apron,  introducing  a  new  degree 
of  convenience. 

if  you  need  a  Lathe  at  ail,  you  can't  afford  to 
overlook  the  LeBlond  heavy  duty. 

THE  R.  K.  LeBLOND  MACHINE  TOOL  COMPANY,  Cincinnati,  Ohio 

DOMESTIC  AGENTS:  NMlcsItcmont  Pond  Co..  Uirmingham,  Ala.,  Boston,  .Muss.;  CbicuKO,  111.;  .Ni-w  Yuik,  N.  Y. ;  l>biliiil<'l|iliin,  Ta.:  Pitts- 
liin;;li.  Pa.:  St.  I  ouis.  Mo.  Calihvpll  Mactilnerv  Co.,  Seattle.  Wash.;  Taooma,  Wasli.  Eccles  &  Smith  Co..  Ix>8  AnRelos,  Cjil.;  I'oitlniKl.  Ore.: 
Smci  linii.  isco,  Ciil.  HciKlrle  &  liolthoff  .Mfg.  &  Siipplv  Co..  Denver,  Cul".  Cleveland  Tool  &  Supply  Co..  Clevelanil.  O.  ,T.  I..  O.^good.  BnlTalo. 
.\  V.  i;.  .\.  Kinsev  Co..  Cincinnati.  O. :  Indianapolis,  Ind.  Rnmelv  Wachs  Maihlnery  Co..  Chicago.  III.  P.  E.  Satterlee  Co.,  Minneaiolls,  Minn. 
(ilii.r  II     \  :in   Ilnrn."  .Nc'W  Orleans.   La.     C.   C.   Wormer  Co..   Detroit,   Mich. 

FOREIGN  AGENTS:  Henri  I!eneillotns,  Antwerp,  Heigium.  Itenson  Bros.,  Melbourne,  Australia;  Sydney.  Australia.  J.  F.  Berndo!)  &  Co., 
lIav:inM,  Cnlia.  C.  W.  Burton,  Criltiths  vt  Co..  London,  EnK.  Dodson  Mfg.  Co.,  Torreon,  Coah.,  Mexico.  The  A.  K.  Williams  .Mchy.  Co., 
Toronto.  Ont.,  Montreal,  Que.,  Winnii  eg,  .Man.,  St.  Johns,  N.  B.  The  C.cneral  Supply  Co.,  S.  A.,  .Mexico,  D.  P.  Halinian  Machinery  Co., 
Vancouver,  B.  C.  Alfred  Herbert,  Ltd.,  Milan.  Italy.  J.  I.anibercier  &  Cle..  Geneva.  Switzerland.  Schuchardt  &  Schiitle.  Copenhagen. 
Dinniark;  Berlin,  Germany;  Paris,  France;  St  Petersburg.  Uussia ;  Stoc-ltholm.  Sweden:  Vienna.  Austria:  Budapest,  Himgary;  rraeue.  Austria: 
Tnl;io,     ,Tnpnn:     Shanslial.     Cliinn,       V.-in     nict--,lm!.ti     &     Honwciis!,     llottcr.lani.     Netherlands.       We<l.rn    Machinery    .V    Supply    Co..    Calgnry      .Ml.rrla. 


INTERIOR    VIEW    OF    HEADSTOCK 
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CnrtiT   *    IlnkoM    Co 102 

Cln.'liiimll    Milling    .M<li.    Co 01 

Ko.\     Miii'liliu-     Co 81 

GHivIn    .Miiililiio    Co ISO 

Pratt    A:    Whltiu'.v    Co S 

RockfonI    Mllllii),-    .Mill.    Co 132 

Whitney    MfK.    Co 128 

MiIIln8:    MiicIiiiioN,    Ilorl- 
liontnl 

Adams  Co 10."> 

Bciimnn    &    Smith    Co 13178 

Itock.T   Mllllni;   JUli.    Co l.'l 

Brown   &  .Slinrpo   Mfp.    Co 71  88-8U 

Cincinnati    Milling    Mcli.    Co 91 

Clcvolnnd    Mcli.    Tool    Works 187 

Hondiw  Maohine   Co 103 

Ingpr.?oll   Milling   Mcli.    Co 22 

Kcmiismith    Mfg.    Co 2:1 

Leiiloiul  Mch.   Tool  Co..   R.  K.. 21-223 

Newton    Mch.    Tool    Wks.,    Inc 57 

Niles-ltenicnt-Pond    Co 4 

Oesterlein  Mch.   Co 18 

Prentiss  Tool  &  Suppl.v  Co .')2 

Sellers  &  Co..   Inc.,   Win 187 

MilltiiB'    Mneliines,   Plain 

Adiinis     (d 19.5 

Beanmn    &    Smith    Co 13-178 

BeckiT    .Millinj:    .Mch.    Co l.-)l 

Blckforil     Macliiiie    Co 1G8 

Brown   &   Shiirpe   iMfg.   Co 7188-89 

Cincinnati    Milling   Mch.    Co 91 

Pox    Machine    Co 81 

Garvin    Machine    Co 150 

Gooley  &   Edlund 187 

Heudcy   Machine   Co 109 

Ingersoll   Milling   Mch.    Co 22 

Kearney   &   Trecker   Co 6 

Kempsmith    Mfg.    Co 23 

LeBlond   Mch.   Tool  Co.,    R.   K 21 

Morton     Mfg.     Co 162 

Newton    Mch.    Tool    Works,    Inc..   .57 

Niles-Bement-Pond    Co 4 

Oesterlein   Mch.    Co 18 

Pratt    &    Whitney    Co 3 

Prentiss    Tool    ,&    Snpply    Co 52 

Rockford  Milling  Mch.   Co 132 

Vandyck    Churchill   Co 206 

Warner  &   Swasey   Co 09 

Whitney   Mfg.    Co 128 

Milling  Maclilnes,  Portable 

Newton    Mch.    Tool    Wks.,    Inc 57 

Niles-Bement-Pond    Co 4 

Pedriek    Tool    &    Mch.    Co 228 

Underwood  &    Co.,    H.    B 210 

Milling  Machines,  lJniver.saI 

Becker    Milling    Mch.    Co 1.51 

Brown   &  Sharpe   Mfg.   Co 71-88-89 

Cincinnati    Milling    Alch.    Co 91 

Hendpy    Mch,    Co 109 

Kearney  &   Trecker   Co 0 

Kempsmith  Mfg.   Co 23 

LeBlond  Mch.  Tool  Co.,   R.   K.  .21-223 

Newton    Mch.    Tool   Wks.,    Inc 57 

Niles-Bement-Pond    Co 4 

Oesterlein    Mch.    Co 18 

Prentiss   Tool   &  Supply   Co .52 

Rockford   Milling  Mch.   Co 132 

Van    Norman    Mch.    Tool    Co 61 

Milling   Machines,    Vertical 

Adams     Co 195 

Beaman  &  Smith  Co 13-178 

Becker  Milling  Mch.    Co 151 

Brown   &   Sharpe  Mfg.   Co 71-88-89 

Cincinnati    Milling    Mch.    Co 91 

Ingersoll   Milling   Mch.    Co 22 

Kearney   &    Trecker  Co 6 

t-cBlond  Mch.  Tool  Co.,   R.   K.. 21-223 

Newton    Mch.    Tool   Wks.,    Inc 57 

Niles-Bement-Pond    Co 4 

Rockford    Mch.    Tool    Co 184 

Sellers    &    Co..    Inc.,    Wm 187 

Vandyck    Churchill    Co 206 

Van    Norman    Mch.    Tool    Co 61 

Milling   Machines,   Worm 

Cleveland    Automatic    Mch.    Co....   58 

Milling   Tools    (Hollow   Acl- 
jnstable) 

Geometric     Tool     Co 45 

Rogers  Works.    Inc.,   J.   M 178 

Mining  Mnehinerj' 

Ingersoll-Rand    Co 127 

Molding    Machines 

Adams    Co 195 

Mumford    Molding    Mch.    Co 162 

Tabor   Mfg.    Co 156 

Motors,   Electric 

Eck   Dynamo   &   Motor   Co 176 

General    Electric    Co 1.53 

Reliance   Elec.   &   Ens.   Co 176 

Sprague    Elec.    Works 227 

Triumph    Electric    Co 176 

Westinghouse    Elec.    &    Mfg.    Co..  177 

Motor    Truck    'Wheels 

Frasse  &  Co.,   Inc.,   Peter  A 200 


Mpitlc    ThrciiilliiK    .>lii<-liln- 
«T>- 

nigliiiU  Kc.Icr    Mch.    Works 2l:i 

li<trl.k    *    llMrvcy    Mih.    Co 72 

l.iimlls  Mch.   Co.,    Inc 11 

.Merrcll    Mfg.    Co 213 

Sauiidi'rH'    SonR,    1> 212 

Slandiird     Engineering    Cc 212 

I\»Z#.1CM 

McCnllonuh  Hiilzcll    CnicMiIc    ('"...l-S 

Kill    TaiiiX'fH 

See   Bolt   and   Niit    Machlnciv . 

0<l<»iii<'<4>rN 

Vec.lci-    .Mlf.    Co 178 

Oil    CllllH 

Iielphos     Mfg.     Co 210 

Com    Mfg.    Co lOG 

Oil  Cnps 

Hay   State    Stamping   Co 204 

BcKly  &  Co.,    Chas.    H 130 

Tucker,    W.    M.    &   0.    F 225 

Oilers 

Bay    State   Stamping   Co 201 

Gem     M  fg.     Co 1.59 

Oil    Hole    Covers 

Hay   State   Stamping    Co 204 

Tinker,    W.    M.    &   C.    F 225 

Oils 

Ilesly  &   Co.,   Chas.   II 139 

Packing 

Jolms-Manville   Co.,   H.   W 205 

Packings,    Leather 

Graton  &   Knight  Mfg.   Co 125 

Paint 

Barrett    Mfg.    Co 162 

Johns-Manvillc  Co.,   H.    W 205 

Pans,    l>nthe 

New    Britain    Mch.    Co 12-43157 

Pans,    Shop 

New    Britain    .Mch.    Co 12-43-157 

Patents 

Parker,    C.    I. 162 

Pattern    Letters 

Butler,    A.    G 163 

Pattern    Shop    Tools    nii<I 

Machinery 

Baker    Bros 166 

Fox    Machine    Co 81 

Greaves-Klusman    Tool    Co 107 

Hammacher.    Schlemmer   &    Co....   95 

Seneca   Falls    Mfg.    Co 167 

Phosplior  Bronze 

Lumen     Bearing     Co 162 

Phosphorizers 

McCullongh-Dalzell    Crucible    Co... 178 
Pliotographs,    Coinmereial, 

Machinery 

Ford   &   Co..    C.    W 163 

Pinion    Cntters 

Stark    Tool    Co 163 

Pinions,   Cloth 

General    Electric    Co 153 

Pipe  Cutting  and  Threading 

Machines 

Armstrong    Mfg.    Co 212 

Bignall-Keeler    Mch.    Works 213 

Curtis  &  Curtis  Co 212 

Detrick    &    Harvey   Mch.    Co 72 

Foote-Burt   Co 80 

Fox  Machine  Co 81 

Hart    Mfg.    Co 217 

Landis   Mch.    Co 11 

Merrell    Mfg.    Co 213 

Saunders'    Sons,    D 212 

Standard    Engineering   Co 212 

Treadwell    Engineering    Co 213 

Trimont    Mfg.    Co 121 

Walworth     Mfg.     Co 3 

Wells  &   Son   Co.,   F.    E 143-158 

Wells    Bros.    Co 155 

Wiley  &   Russell  Mfg.   Co 102 

Pipe    Fitters'   Tools 

Brubaker    &    Bros.,    W.    L 70 

Butterlield    &    Co 225 

Cleveland    Twist    Drill    Co 31 

Reed    Mfg.    Co 170 

Saunders'  Sons,    D 212 

Standard    Tool    Co 51 

Treadwell    Engineering    Co 213 

Trimont    Mfg.    Co 121 

Walworth    Mfg.     Co 3 

Wells    &   Son    Co.,    F.    E 143-158 

Williams  &  Co..  J.   H 122 

Pipes    and    Fittings 

National    Tube    Co 146-147 

Walworth   Mfg.    Co 3 

Planer   Attachments 

Cincinnati   Planer   Co 25 

Gray   Co..    G.    A 32 

Reed-Prentice     Co.,     F.     E.     Reed 

Dept.  and  Prentice  Bros.  Dept. 46-47 
Planer   Tools 

Armstrong    Bros.    Tool    Co 98 

Planers 

American    Bros.    Tool   Co 14-15 

Cincinanti    Planer   Co 25 

Cleveland    Planer    Works 32 

Detrick    &   Harvey   Mch.    Co 72 

Pitchburg   Machine   Works 73 

Gleason    Works 

Front    cover-Back     cover 

Gray  Co..  G.  A 32 

Harrington.    Son    &    Co.,    Edwin..  175 

Hendey    Machine   Co 109 

Morton    .Mfg.    Co 162 

New    Haven    Mfg.    Co 130 


N.uii.i.    .\lcli.    Tool    WorkH,    Inc..   57 

Nil.  s  liiinent  I'oiwl     Co 4 

l!."klor.l    Mch.    Tool    Co 184 

S.  U.rs  «:   Co.,    Inc.,    Wni 187 

Wllwiii   Mch,   Co..    W.    A 211) 

Woodward    Ar    Powell    Planer    Co..     3 
Pinners,  Crank 

CliH-lrinall   SliapiT   Co 20 

Pliiuei's,    Pfiriill4>l 

Walker  .V   Co.,   o,    S Hack  cover 

I'll) tiers,   i'ortable 

M..ii,Mi    Mfg.    Co 102 

N.wlou    Mch.    Tool    WkM..    Inc 57 

lIiHl.rwood    &    Co.,    11.    It 210 

Pinners,    llolary 

Muuilnnl    Molding    .Mih.    Co 162 

Ncwion    .Mch.    Tool    Wks..    In.- 57 

Nlli-s-lioment-Pond    Co 4 

Pedrlck    Tool   &   Mch.    Co 22S 

Underwood    &   Co.,    II.    B 210 

IMnle    ItoIIs 

Nil.  s  IScmcnt  Pond    Co 4 

I'liiinbago    Goods 
McCullough-Dalzell    Crucible    Co... 178 
Pneumatic   Tools 

Bliss  Co.,   E.   W 211 

Iiigirsoll-Iiand    Co 127 

.Manning.   Maxwell  &  Moore,   Inc.. 129 
I'ortnblc    Tools,    Repair, 
Kailroad,    etc. 

I'cdrick   Tool   *:   Machine   Co 228 

Tiidcrwood  &  Co.,   II.    B 210 

I'o^ver   Lapping  Machines 
Builders   Iron    Foundry  .,,,  Back   cover 
Precision  Machinery 
Rlvctt  Lathe  &  Grimier  Co.. 

Inside    back    cover 

Sloan   &   Chacc   Mfg.    Co.,    Ltd 115 

Stark    Tool    Co 163 

Van    Norman    Mch.    Tool    Co 61 

Waltliam    Mch.    Wks 208 

Presses,  Arch 

Bliss  Co.,   E.    W 211 

Waterbury    Farrel    Fdry.    &    Mch. 

Co 219 

Presses,    Bench     Straighten- 
ing 

Spriuglield    Mch.    Tool   Co 53 

Presses,     Broaching 

Bliss    Co.,     E.     W 211 

Swaine    Mfg.    Co.,    F.    J 211 

Watson-Stillman    Co 209 

Presses,  Drop 

Bliss    Co..     E.    W 211 

Miner  &  Pecker  Mfg.  Co.. Back  cover 
Waterbury    Farrel    Fdry.    &    Mch. 
Co 219 

Presses,   Foot   and   Hand 

Bliss    Co.,    E.    W 211 

Ferracute    Mch.     Co 208 

Sbuster  Co.,   F.   B 219 

Taylor  &  Fenn  Co 3 

Presses,    Forging 

Bliss    Co.,     E.     W 211 

Cleveland    Mch.    &    Mfg.    Co 211 

Springfield    Mch.    Tool    Co 53 

Swaine    Mfg.    Co..    F.    J 211 

Toledo   Mch.    &   Tool   Co 210 

Waterbury    Farrel    Fdry.    &    Mch. 
Co 219 

Presses,   Hydraulic 

Chanibersburg    Eng.    Co 206 

Niles-Bement-Pond    Co 4 

Sellers    &    Co.,    Inc.,    Wm 187 

Waterbury    Farrel    Fdry.    &    Mch. 

Co 219 

Watson-Stillman    Co 209 

Presses,   Mandrel 

Fames    Co.,    G.    T 217 

Presses,  Pneumatic 

Springfield   Mch.    Tool   Co 53 

Presses,   Power 

Ams  Mch.   Co.,   Max 208 

Automatic     Machine     Co 166 

Billings  &  Spencer  Co 82 

Bliss    Co.,    E.    W 211 

Cleveland    Mch.    &    Mfg.    Co 211 

Ferracute    Mch.    Co 208 

Massillon    Fdry.    &    Mch.    Co 207 

Niagara  Mch.  &  Tool  Works 208 

Prentiss    Tool    &   Supply   Co 52 

Row-bottom    Mch.    Co 141 

Springfield   Machine   Tool   Co 53 

Swaine    Mfg.    Co.,    F.    J 211 

Toledo   Mch.    &    Tool   Co 210 

Vandyck    Churchill   Co 206 

Waterbury    Parrel    Fdrv.    &    Mch. 

Co 219 

Willard  Mch.  &  Tool  Co 186 

Presses,  Poorer  Forcing 

Barnes   Co.,   W.    F.    &   John 68 

Lucas  Mch.   Tool  Co 93 

Presses,    ScrcTP 

Barnes  Co.,  W.  P.  &  John 68 

Bliss    Co.,    E.    W 211 

Waterbury    Farrel    Fdrv.    &    Mch. 

Co 219 

Presses,    Sheet    Metal    Work- 
ing 

Baird    Mch.    Co 208 

Bliss    Co.,    E.    W 211 

Niagara  Mch.  &  Tool  Works 208 

Professional 

Parker,     C.     L 102 


I'rollieiM 

Bicker    .Milling    Machine    Co 1,1 

Garvin     .Machine    Co i:.ii 

Newton    Mth.    Tool    WkM.,    Inc .,, 

Pratt    tk    Wlillney   Co ;, 

Stark    T(«d    Co 1(13 

Pulleys 

Anierlian    Pulley  Co 188 

Brown   &  Sharpe  .Mfg.    Co 71-88  89 

Brown   Co.,    A.    &   F 104 

Caldwell    &    Son    Co.,    II.    W 188 

Link-Belt    Co 173 

Mason    &   Co.,    Voliiey    W 174 

Poole    Eng.    Sc   Mch.    Co 104 

Saginaw    Mfg.    Co.,    Inc 2011 

Sellers  &  Co.,   Inc.,   Win 1H7 

Wllmarth    &    Mornian    Co Ill 

Wood's    Sons   Co.,    T.    B 217 

Pulley    llioeiis 

Yal.'    .V    Townc    .Mfg.    Co 172 

l>iilleys.    Loose   Wheel 

Aniiii.an     I'nilc.y     Co 188 

I'uiie.v    Turning    and    Borings 
Mniiiiiies 

American    Tool    Wks.    Co 14-15 

Harrington.    Son    &    Co.,    Edwin... 175 

New    Haven    Mfg.    Co 130 

Newton    Mch.    Tool    Wks.,    Inc 57 

Niles-Bement-Pond     Co 4 

Pumps,   Flectrlc 

(Jeneral     Electric    Co 1.53 

Pumps,    Hydraulic 

CliaMibersbuig    Eng.    Co 206 

liudgeon,    Richard    171 

Gr.neral    Electric    Co 1.53 

Watson-Stillman    Co 209 

Pumps,    Oil 

Webster   &   Perks  Tool  Co 140 

I'linips,    Pneumatic 

Dudgeon.    Richard    171 

Inger.soll-Rand    Co 127 

Pumps,   Steam 

Ingersoll-Rand    Co 127 

Leinian    Bros ISO 

Waterbury    Farrel    Fdrv.    &    Mch. 

Co 219 

Pumps,    Vacuum 

Leinian    Bros 189 

Punches  and  Dies 

Armstrong-Blum    Mfg.    Co 214 

Bliss    Co.,     E.    W 211 

Globe   Mch.    &    Stamping    Co 200 

Pratt    &    Whitney    Co 5 

Swaine   Mfg.    Co.,    F.   J 211 

Watson-Stillman    Co 209 

Whitman    &    Barnes    Mfg.    Co 154 

Punches,   Centering 

Brown   &  Sharpe   Mfg.    Co 71-88-89 

Hammacher.    Schlemmer  &   Co....  95 

Sellers    &    Co.,    Inc.,    Wm 187 

Starrett    Co.,     L.    S 123 

Punches,    Hydraulic 

Niles-Bement-Pond    Co 4 

Sellers  &  Co.,  Inc..   Wm 187 

Watson-Stillman    Co 209 

Punches,   PoTrcr 

Armstrong-Blum    Mfg.    Co 214 

Bliss  Co.,  E.  W 211 

Buffalo    Forge    Co 189 

Ferracute   Mch.    Co 208 

Mitts   &   Merrill 28 

Niagara  Mch.  &  Tool  Works 208 

Niles-Bement-Pond    Co 4 

Royersford  Fdry."  &  Mch.  Co 172 

Sellers  &  Co.,  Inc.,   Wm 187 

Punching  and  Shearing  Ma- 
chinery 

Bliss    Co..    E.    W 211 

Buffalo    Forge    Co 189 

Massillon   Fdry.    &   Mch.    Co 207 

Niagara    Mch.    &    Tool    Works 208 

Niles-Bement-Pond    Co 4 

Royersford   Fdry.    &   Mch.    Co 172 

Sellers  &  Co..   Inc.,  Wm 187 

Toledo    Mch.    &   Tool   Co 210 

Union   Mfg.    Co 209 

Waterbury    Farrel    Fdry.    &    Mch. 

Co 219 

Watson-Stillman    Co 209 

Williams,    White    &    Co 207 

Pyrometers 

Bristol    Co Back    cover 

Brown    Instrument    Co 176 

Hoskins    Mfg.     Co 159 

Rack  Cutting  Machines 

Adams   Co 195 

Fellows   Gear  Shaper   Co 78-79 

Gould  &   Eberhardt 42 

Horsburgh    &    Scott    Co 194 

LeBlond  Mch.  Tool  Co.,   R.   K.  ,21-223 
Racks,  Cut 

Brown   &   Sharpe  Mfg.   Co 71-88-89 

Fawcus   Machine   Co 195 

Fellows   Gear   Shaper  Co 78-79 

Horsburgh  &  Scott  Co 194 

LeBlond  Mch.  Tool  Co.,   R.  K.. 21-223 

Newark  Gear  Cutting  Mch.  Co 215 

Nuttall  Co.,    R.   D 198 

Philadelphia  Gear  Wks 197 

Reed-Prentice     Co..     F.     E.     Reed 

Dept.  and   Prentice   Bros.  Dept.46-47 

Standard    Gauge    Steel    Co 190 

Racks,   Tool 

New    Britain    Mch.    Co 12-43-1.59 

Terrell's    Equipment    Co 205 

Western    Tool    &    Mfg.    Co 122 

Radiators,    Japanning    Oven 
American   Gas  Furnace  Co 156 
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Try    This   New    "Westhaven"  Tap  Wrench 


^ •■-••:.     ^*  "^'^y  'J^'  used  cither  as  a  "Slide"  or  "KiK'id  Handle"  Tap 

^^'^'"'^h.  For  the  common  run  of  work  the  handle  can  be 
sel  nj,n<lly  by  means  of  a  set  screw.  For  special  work,  adjust  the  set  screw  and  vou 
have  a  slide  type  handle.  This  Tap  Wrench  is  accurately  centered  for  use  on  lathe 
tenters;  the  jaws  properly  tempered  and  the  sleeve  thorouKhlv  ca.se  hardened— a 
high-grade  tool  in  every  detail.  The  fact  that  it's  made  by  the  Universal  Hack 
Saw  people  is  a  guarantee  of  its  qualitii. 

Three  sizes:    No.  10  holds  taps  >'.."  and  '."  inclusive,  No.  11  holds  r"."  and  %"  in- 
clusive, and  No.  12  holds  Vi"  and  Vi"  inclusive. 

Scud  for  pricrs  a)iil  rrtpwHt  a  ropi/  of  our  VJI-l  Catnlor/ 

THE  WEST  HAVEN  MANUFACTURING  CO.,  New  Haven,  Conn.,U.  S.  A. 


Where   there's   Precise   Work   to   do,   or 
Precise  People  Working 

^//jn^yji/  Measuring  Tapes 
^^^"^  andRulesareUsed 

The  only  explanation  of  this  is 

CONFIDENCE 

The  only  Explanation  of  Confidence  Is 

an  appreciation  of  quality 
the/ufmnPuleCo 


SAGINAW.  MICH. 
NEW  YORK 


TAPS.  DIES  AND  SCRE^W  PLATES 


BUTXER-FIELD  <Sb  CO.,  Derby  Line,  VERMONT 

New  York  Store.  126  Chambers  Street 


THE  PHOSPHOR  BRONZE  SMELTING  CO. 

2200  Washington  Avenue,  Philadelphia,  Pa. 
ELEPHANT  BRAND  "Phosphor  Bronze" 

INGOTS.  CASTINGS.   WIRE. 
SHEETS.    RODS.    ETC. 

BUSHINGS    CAST    IN     THE    ROUGH 

FOR  BEARINGS 

ALSO    NEAR    SIZE    FINISHED    DRAWN 

TUBING     FOR     BEARINGS 


DOUBLE  KEYWAYS  and  MULTIPLE  KEYWAYS 


all  evenly  spaced 
can  be  milled  with 
the 


NATIONAL  KEYSEATER 


It  mills  single  key  ways  as  well,  and  all  is 
performed  on  your  drill  press. 

Over  5000  in  use. 
Ask  for  Booklet  L. 

National  Machine  Tool  Company 

2272  Spring  Grove  Ave.  CINCINNATI,  OHIO 


[O] 


[o] 


[o] 


[o] 


The   Universal  Shaper 

was  used  to  work  out  this  die.  The  blank  is 
Ketor,  Oil  Hardening  Steel  li/i"  thick;  length  of 
opening  6%";  widest  section  1%".  The  die  was 
laid  out  with  the  compound  table  movements  and 
completed  at  one  setting  with  a  •').,  degree  clear- 
ance and  extremely  close  fiinish,  at  a  cost  of  $6.65. 
You  can  lower  die  costs  when  you  stop  resetting 
work.     ^Xr%tc  for  details  of  the  Universal  Shaitrr. 

Cochrane-Bly  Co.,  Rochester,  N.  Y. 


Tucker's  Safety  First  Oil  Hole  Covers 


Work  with  Oil    Can   Spout      ^-^^ 

Self  Closing  and  other  styles.  Send 
_  for    catalogue,    select    and    send    for 

AM  samples.     Compare  quality  with  any 

oil  hole  cover  made. 

0|ii]]iil.  Opened 

Style    A.         ^''^'-    " 


Slylo    F.     Stj-lc   G 
Drive. 


W.  M.  &  C.  F.  TUCKER,  Hartford,  Conn.,  U.S.A. 

FOREIGN    AGENTS:      Fenwlik     Frerps    &     Co..     Paris.     France.       C.     W. 
Iturton.    Grimtha   &   Co..    Ix>n<lon,    Eng. 
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228-Hack  cover 

rii'vclnml    TwlBt    IirlU    Co 31 

Detroit    Twist    llrlU    Co 102 

Kelly    Iti'iimer    Co 20n 

Lnpoliite    Mch.    Tool    Co 103 

McCrosky    Heniiier    Co M 

Morse  TwlBt   Drill   &    Mcli.    Co 20 

Natlonnl   Twist    Drill   vt   Tool   Co..   77 

Triitt    &    Whitney    Co r. 

ltoj;ers  Works,   Inc.,  John  M 178 

Sliuuliinl    To<.l    Co :,l 

Van    Dorn    .\:    Uutton   Co 10« 

Wnlworth   M Ik.   Co 3 

Warifs    Sons,    Mdgar   T 203 

Wells    nros.    Co l.'i.-i 

Whitman    &    Itarnes    Mfg.    Co ITil 

Wiley   &    Russell  Mfc    Co 102 

Reamers,    Atljnatnble 

Clevelanil    Twist    Drill    Co 31 

Detroit    Twist    Drill    Co 192 

Kelly    Reamer    Co 205 

Lapolnte    Mch.    Tool    Co 103 

McCroskv    Reamer    Co M 

Morse  Twist   Drill   &   Mch.    Co 20 

I'ratt   &    Whitney    Co .1 

Rogers  Works,   Inc.,  John  M 17S 

Schellenbachllnnt    Tool    Co 190 

Reamers,  Electric 

Cincinnati    Elec.    Tool    Co 04 

Van    Dorn    Klectrlc   Tool    Co 170 

Renmers,   Pnenmatlc 

Slow    Klexlhlc    Shaft   Co 189 

Reniiiingr  Stands 

Skinner   Chuck   Co 179 

RecorillnK'    Iiistrniiients    lor 
PrcNNiire,  Temperature, 

Kleetriclty,    nlotors,    Speed 
and   Time 

Uristol    Co Back    cover 

Rheostats 

General    Electric    Co 1.53 

Westinghouse   Elec.    &  Mfg.   Co... 177 
Rings,  Weldless 
Dyson  &  Sons,  Jos.. Inside  front  cover 
Rivet    and    SplUe    Machinery 

National    Mchy.    Co 185 

Riveters,   Hydranllc 

Chambersburg     Eng.     Co 200 

Niles-Bementrond    Co 4 

Sellers  &  Co.,   Inc.,  Wm 187 

Riveters,  Pneumatic 

IngersollRand    Co 127 

Mnmford   Molding   Mch.    Co 162 

Sellers  &  Co.,   Inc.,  Wm 187 

Waterburv    Farrel    Fdry.    &    Mch. 

Co 219 

Riveters,  Steam 

Niles-Bement -Pond    Co 4 

Sellers  &  Co.,   Inc.,  Wm 187 

Riveting   Machines 

Ajax  Mfg.   Co 97 

Cincinnati    Pulley    Mchy.    Co 168 

Grant   Mfg.    &    Mch.    Co 82 

National   Machinery   Co 18.T 

Niles-Bement-Pond    Oo , 4 

Sellers    &    Co.,    Inc.,    Wm 187 

Shuster  Co. ,   F.    B 219 

Rtvet-Maliing:  Machines, 

Antomatic 
Waterburv    Farrel    Fdry.    &    Mch. 

Co 219 

Rolling'   Mill   Machinery 

AJax   Mfg.    Co 97 

Cleveland   Mch.    &   Mfg.    Co 211 

Fawcus   Mch.    Co 195 

Waterbury    Farrel    Fdry.    &    Mch. 

Co 219 

Rooflng:,    Asbestos 

Johns-Manville   Co.,    H.   W 205 

Rope   Dressing  and   Pre- 
servative 

Cling-Surface    Co 202 

Rnles,  Steel 

Brown  &   Sharpe  Mfg.   Co 71-88-89 

Dill  Mch.   Co.,   T.    C 65 

Hammacher,    Scblemmer  &    Co....  95 

Massachusetts    Saw    Works 117 

Ijufkin    Rule   Co 225 

Slocomb  Co.,  J.  T 33 

Starrett    Co.,    L.    S 123 

Rust    Preventing    Componnd 

Corel    Sales    Co 162 

SavF  Blades 

Boker   &   Co.,    Hermann .55-113 

Diamond  Saw  &  Stamping  Works. 214 
Hammacher,    Scblemmer   &   Co.,..   95 

Huther   Bros.    Saw   Mfg.    Co 170 

Massachusetts    Saw    Works 117 

Millers  'Falls    Co 179 

Montgomerv   &   Co Back   cover 

Simonds    Mfg.    Co 24 

West    Haven    Mfg.    Co 225 

Saw   Frames   and   Blades, 

Hack 
Hammacher,   Scblemmer  &  Co....  95 

Massachusetts    Saw    Works 117 

Millers    Falls    Co 179 

Montgomerv   &   Co Back   cover 

Quality  Saw  &  Tool  Wks 193 

Simonds    Mfg.    Co 24 

Starrett  Co.,  I>.  S 123 

West  Haven   Mfg.    Co 225 


Saivluir  Machines,  Metal 

Cochriiiielllv     Co 22.1 

Karle  dear  &    Mch.   Co 150-104 

lloefer   Mfic.    Co 188 

Muniford    Molillni;    Mch.    Co 102 

Newton    Mi'h.    Tool    Works,    Inc..  07 

Nutler   &    llariics    Co 183 

Qnallly    Saw   .V    Timl    Works 103 

Union    Twist    Drl'l    Co 80 

Vanilyck    Cliurclilll    Ci 200 

West    lliiven    MtK-    Co 225 

SatvlnK    Maeliines,   Wood 

Fox   Mch.   Co 81 

('.reaves  Kinsman    Tool    Co 107 

Seneca    I'n lis    M fg.    Co 107 

Sa^vH,   Circiilnr 

Crescent    Mch.    Co 140 

Quality   Saw    &    Tool    Works 193 

Simonds    Mfg.    Co 24 

San's,   Metal   Band 

Crescent    Mch.    Co 140 

Ilutber    Bros.    Saw    Mfg.    Co 170 

Quality   Saw   &   Tool    Works 103 

West    Haven    Mfg.    Co 225 

Sa«s,   Po^ver  Hack 

Arnistrong-nium    Mfg.    Co 214 

Billings  &  Spencer  Cq 82 

Diamond  Saw  &  Stamping  Works  214 

Espcn-Lucag    Mch.    Works 131 

Iloefcr  Mfg.    Co 185 

Millers    Falls    Co 170 

Muniford    Molding   ,Mch.    Co 102 

Western   Tool  &  Mfg.   Co 122 

West   Haven    Mfg.    Co 225 

Sa^vs,  Scre^v  Slotting 

Pratt  &   Whitney   Co 5 

Simonds    Mfg.    Co 24 

SaTv   Sharpening  Machines 

Cochrane-BIy    Co 225 

Mumford    Molding   .Mch.    Co 102 

Newton    Mch.    Tool    Wks.,    Inc .57 

Nutter    &    Barnes    Co 183 

Sarv    Tables 

Colburu   Mch.    Tool  Co 165 

Crescent    Mch.    Co 140 

Seneca   Falls  Mfg.    Co 167 

Schools 

International     Correspondence 

Schools     193 

Scraping   Tables 

New   Britain   Mch.   Co 12-43-1,57 

Screw   Cntting   Tools 

Hay  State  Tap  &  Die  Co 200 

Brubaker    &    Bros.,    W.    L 70 

Butterfield    &     Co 225 

Card    Mfg.    Co.,    S.    W 48-49 

Carpenter  Tap   &   Die   Co.,   J.    M., 

228-Back  cover 

Smart  Mfg.   Co.,  A.  J 156 

Walworth  Mfg.   Co 3 

Wells    Bros.    Co 155 

Wells  &  Son  Co..  F.  E 143-158 

Scren'    Machines,    Automatic 

Acme   Machine    Tool   Co 25 

Bardons    &    Oliver 38 

Brown   &  Sharpe  Mfg.    Co 71-88-89 

Cleveland    Automatic    Mch.    Co....   58 

Davenport    Mch.    Tool    Co 132 

Dreses  Mch.   Tool  Co 10 

National-Acme    Mfg.    Co 56-229 

New    Britain    Mch.    Co 12-43-157 

Pratt   &    Whitney   Co 5 

Warner   i*i    Swasey    Co 60 

Windsor    Mch.    Co 148-140 

ScreTV  Machines,  Hand 

Acme    Machine    Tool    Co 25 

Brown   &   Sbarpe  Mfg.    Co 71-88-89 

Cleveland    Automatic   Mch.    Co....   58 

Garvin   Mch.    Co 150 

Grant  Mfg.   &  Mch.   Co 82 

Jones  &  Lamson  Mch.   Co.  .16-17-19-44 

Potter  &  Johnston  Mch.   Co 30 

Rivett   Lathe   &   Grinder   Co., 

Inside  back  cover 

Seneca   Falls   Mfg.    Co 167 

Warner   &    Swasey    Co 69 

Wells  &  Son  Co..  F.  E 143-158 

Windsor  Mcli.    Co 148-149 

Screw   Machine    Work 

Davenport  Mch.   Tool  Co 132 

National-Acme  Mfg.    Co 56-229 

Sere^v  Machinery,  Wood  and 
Lag 

Baker    Bros 166 

Cook   Co.,    Asa    S 140 

Scrc'w  Plates 

Bay   State   Tap  &  Die   Co 206 

Besly  &  Co.,    Cbas.   H 139 

Brubaker    &    Bros.,    W.    L 70 

Butterfield    &    Co 225 

Card    Mfg.    Co.,    S.    W 48-49 

Carpenter  Tap  &  Die   Co.,   J.   M., 

228-Back   cover 

Hjorth   Lathe   &   Tool   Co 1.58 

Morse   Twist  Drill  &   Mch.    Co 29 

Wells    Bros.    Co 155 

Wells  &  Son  Co..  F.  E 143-1.58 

Wiley   &    Russell   Mfg.    Co 102 

Screvrs,  Cap  and  Set 

Electric    Welding   Products    Co.... 165 

Hammacher,    Sclilemmer  &   Co....   95 

National-Acme  Mfg.   Co 56-229 

Screi^s,   Machine 

Electric    Welding    Products    Co.... 165 

Hammacher,    Sclilemmer   &    Co. ...   95 

National-Acme    Mfg.    Co 56-229 

Standard    Gauge    Steel    Co 190 

ScreTv.s,    Special   Lead,    Feed, 

Etc. 
Automatic    Mch.    Co 166 


Sei-oiid-IIaiid    Machinery 

DatlH   .Mrli.   Co.,    W.   P 180 

IKd >s    Mfg.    Co 210 

EdlMiri    Illuniliiallng  Co 215 

Nll.-.<  lleniint  PoMil    Co 4 

Pi llsH    'I'ool    \    Supply    Co .52 

.Schudiardt    &    Schutte ^ 100 

Separators,  Oil  and   Sleam 

NIchoNoa   &    Co.,    W.    II 101 

Set    Screws,    Safely 

Allen    .Mfg.    Co.,    Inc 201 

Bristol    Co Balk   cover 

Pi-ogr.sHlve    Mfg.    Co 102 

Staiidurd    Pressed    Steel    Co 40  41 

Shaft  I  ng.   Steel 

Brown    Co.,    A.   &    F 104 

National    Tube    Co 110  147 

Standard   Pressed   Steel  Co 40  41 

Shapers 

American    Tool    Works    Co 1415 

Cincinnati    Shniier    Co 20 

Coehrane-Bly     Co 225 

Davis   Machine   Co.,    W.    P 180 

Fox    Machine    Co 81 

<;oiiM    &    Eberhardt 42 

llciHl.v     Mch.     Co 109 

Kelly     Co.,     R.     A 132 

l.uttcr    &    Gles    Co 1.33 

Morton    Mfg.    Co 102 

Newton    Mch.    Tool    Wks.,    Inc 57 

Niles-Bement-Pond    Co 4 

Potter   &   Johnston    Mch.    Co 30 

Pratt    &    Whitney    Co 5 

Prentiss    Tool    &    Supply    Co .52 

Queen    City    Shaper    Co 183 

Rocklord    Mch.    Tool    Co 184 

Sellers    &    Co.,    Inc.,    Wm 187 

Smith   &    Mills   Co 103 

Springllcdd    Mch,    Tool    Co 53 

Shears,  Power 

Bliss    Co.,    E.     W 211 

Canton    Fdry.    &    Mch.    Co 173 

Cleveland    Mch.    &    Mfg.    Co 211 

Ferracute    Mch.    Co 208 

Mitts   &    Merrill 28 

National   Twist  Drill  &   Tool   Co..   77 

Niagara  Mch.  &  Tool  Works 208 

Royersford   Fdry.    &   Mch.    Co 172 

Sellers  &  Co.,   Inc.,  Wm 1S7 

Toledo   Mch.    &   Tool   Co 210 

Shears,   Rotary 

Bliss    Co.,    E.    W 211 

Detrick    &    Harvey    Mch.    Co 72 

Sheet     Metal     Working     Ma- 
chinery 

Bliss    Co.,    E.    W 211 

Canton   Fdry.   &   Mch.    Co 173 

Cleveland    Mch.    &    Mfg.    Co 211 

Ferracute     Mch.     Co 208 

Niagara    Mch.    &    Tool    Wks 208 

Shuster    Co.,    F.    B 219 

Swaine    Mfg.    Co.,    F.    J 211 

Shop    Furniture 
Manufacturing    Equipment    &    En- 
gineering Co 160 

New    Britain    Mch.    Co 12-43-1.57 

Terrell's    Equipment    Co 205 

Western  Tool  &  Mfg.    Co 122 

Slide    Rests 

National-Acme  Mfg.    Co 56-229 

Newton    Mch.    Tool   Wks.,    Inc 57 

Niles-Bement-Pond    Co 4 

Reed-Prentice     Co.,     F.     E.     Reed 

Dept.  and   Prentice   Bros.  Dept. 46-47 
Slotters,    Machine 

Baker  Bros 166 

Dill  Mch.   Co. ,   T.   C 65 

Newton    Mch.    Tool   Wks.,    Inc .57 

Niles-Benicnt-Pond    Co 4 

Sellers  &  Co.,  Inc.,  Wm 187 

Slotters,   Portable 

Newton    Mch.    Tool    Wks.,    Inc....   57 

Sockets  and  Sleeves 

Cleveland    Twist    Drill    Co 31 

Morse  Twist  DriU   &  iMeh.    Co 29 

Standard    Tool    Co .51 

Union    Twist    Drill    Co 39 

Special    Machinery   and 
Tools 

Automatic    Mch.    Co 166 

Baird     Mch.     Co 208 

Beaman    &    Smith    Co 13-178 

Bickett    Mch.    &    Mfg.    Co 164 

Bilgram    Mch.    Wks 198 

Blanchard    Machine    Co 143 

Bliss    Co.,    E.    W 211 

Columbus    Die,    Tool    &    Mch.    Co.. 103 

Earle   Gear   &   Machine   Co 156-194 

Electric    Welding    Products   Co 10" 

Fawcus    Maibine   Co 195 

Garvin    Machine    Co 150 

Hoefer    Mfg.     Co 185 

Hoggson    &    Pettis    Mfg.    Co 180 

Horton    &    Son    Co.,    E ISO 

Lucas    Mch.    Tool    Co 93 

^'eissell)acb  Catucci    Mfg.    Co 190 

Mueller   Mcli.    Tool   Co 99 

National  Automatic  Tool   Co 67 

National    Mi-liy.    Co 185 

National  Tool  Co 190 

Nelson   Tool   Co.,    Inc 164 

Pratt    &    Whitney    Co 5 

Shuster  Co..    F.    B 219 

Standard    Engineering    Co 212 

Taft-Peirce    iMfg.    Co 116 

Taylor   &    Fenn    Co 3 

Treadwell    Engineering    Co 213 

Webster  &   Perks  Tool  Co 140 


Speed   (.'hanwliiK  Devices 

KvaiiH,    (;.    F 174 

SprinKM 

American    Vunadluni    Co., 

InHlde    front    cover 

Barnes    Co.,    Wallace 158 

C<X)k    Spring    Co 158 

Sprocket    ('iiains 

Bilgram     Mch.     Works 100 

Boston    Gear    Works 107 

Culliuiin    Will. I    Co 190 

Pbllndclplilii    Gciir    Works 1U7 

Squaring   Machines 

BIckford     Machine    Co 108 

Stamping,   Sheet    Metal 

Bay    Stale    Staiopin,'    Co 204 

Dunn    Co.,    J.    Edward 103 

Gem    Mfg.    Co 159 

Kali'H  Ilaskel    Co 1.57 

Standard  Siilnnlng  &  Stamping  Co.190 
Stamps,  Letters  and   Figures 

Scliwerdtle    Stamp    Co 100 

Stamps,   Steel 

Hoggson    &    Pettis    Mfg.    Co 180 

Schwerdtle    Slaiiip    Co 190 

Steam    Specialties 

National    Tube    Co 140  147 

Steel 

Becker  Steel  Co.  of  America 1.54 

Boker  &   Co.,    Hermann .55-113 

Colonial    Steel    Co Ill 

Firth-Sterling    Steel     Co 119 

Frasse  &  Co.,   Inc.,   Peter  A 200 

Halcomb   Steel   Co 63 

Hawkridge    Bros.    Co 1.57 

Heller   Bros.    Co 158 

Jessop   &    Sons,    Inc.,    Wm 191 

Muir-Davldson    Steel    Co 191 

Vanadium-Alloys   Steel   Co 101 

Ward's    Sons,     Edgar    T 203 

Steel    (Infusion) 

Steel   Improvement   Co 76 

Steel  Castings  and  Forglnga 

Jessop    &   Sons,    Inc.    Wm 191 

Steel,  High   Speed,  Tool 
Becker    Steel    Co.    of    America. ..  .154 

Boker    &    Co.,    Hermann 55-113 

Colonial    Steel    Co Ill 

Firth-Sterling   Steel    Co 119 

Frasse   &    Co.,    Inc.,    Peter  A 200 

Halcomb  Steel  Co 03 

Hawkridge    Bros.    Co 157 

Heller   Bros.    Co 158 

Jessop   &  Sons,    Inc.,    Wm 191 

Mulr-Davidson    Steel    Co 191 

Standard    Gauge    Steel    Co 190 

Vanadium-Alloys    Steel    Co 101 

Ward's   Sons,    Edgar  T 203 

Steel,  Machinery 

Boker  &   Co..    Hermann 55-113 

Colonial    Steel    Co Ill 

Firth-Sterling   Steel   Co 119 

Halcomb   Steel   Co 63 

Hawkridge    Bros.    Co 157 

Jessop   &   Sons,    Inc.,    Wm 191 

Mulr-Davidson    Steel    Co 191 

Standard    Gauge    Steel   Co 190 

Vanadium-Alloys    Steel    Co 101 

Ward's    Sons,    Edgar    T 203 

Steel    Shelving,   Racks,   Bar- 
rels,   Tables,    Etc. 
Manufacturing    Equipment    &    En- 
gineering   Co 160 

Terrell's    Equipment    Co 205 

Steel,  Vanadium 
American    Vanadium    Co., 

Inside  front  cover 

Vanadium-Alloys   Steel   Co 101 

Stocks,  Die 

See    Taps   and    Dies. 

Stones,   Oil 

American    Emery   Wheels  Works..  138 

Carborundum  Co 134 

Norton   Co 136 

Vitrified    Wheel   Co 133 

Stoppers 

McCuUough-Dalzell    Crucible    Co... 178 

Straighteners     and     Cutters, 

Wire    and    Strip    Metal 

Shuster  Co.,   F.    B 219 

Straightening    Machinery 

Morse   Twist  Drill  &   Mch.    Co 29 

Niles-Bement-Pond    Co 4 

Sellers  &  Co..   Inc.,   Wm 187 

Shuster  Co.,    F.   B 219 

Springfield    Mch.    Tool    Co 53 

Strap  Joints 

Leard,     Wm.     E 158 

Stud   Setters,  Opening 
Errington,    F.    A 181 

Sn'nging  Machines 

Excelsior  Needle   Co 108 

STvitchboarils 

General    Electric    Co 1.53 

Westinghouse    Elec.    &    Mfg.    Co.. 177 
Switches 

General    Electric    Co 153 

Westinghouse  Elec.  &  Mfg.  Co 177 

Tachometers   and   Ther- 
mometers 

Bristol    Co Back    cover 

Brown    Instrument    Co 176 

Schuchardt   &   Schutte 169 

Veeder  Mfg.   Co 178 
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Hardinge''  Bench  Milling  Machines 
For  Precision  Work 

This  small  machine,  the 
131-oduct  of  years  of  study 
and  experimenting,  is  without 
question  the  finest  tool  in  its 
class.  The  table  has  a  travel 
of  5V:i",  with  screw  or  a 
substantial  spline  automatic  feed  obtained  by  applying-  the 
standard  screw-cutting-  attachment  to  the  miller.  The  level- 
attachment  has  a  throw  of  5"  and  is  readily  put  on  by  two 
screws;  the  parallel  slide  has  a  4"  movement  on  the  knee;  and 
the  special  cone  and  g-ear  drive  arrangement  is  particularly 
suited  for  this  type  of  miller. 

Further  details  furnished  on  request.    Ask  about  Hardinge 
Bench    Lathes,    Watchmeii's   Clocks,   etc.,   ivhen   writinf/. 

HARDINGE  BROTHERS,  Incorporated 

Berteau  and  Ravenswood  Avenues,  CHICAGO,   ILL.,   U.  S.  A. 


Robinson  Test  Indicator 


To    Prove  Up  Machine  Parts 


Be    sure    that    all    parts    of    your    machines    bear    true 
relations  to  other  parts — use  a  Robinsoa  Test  Indicator. 
It  is  simple,  well  built  and  positively  accurate.     Depart- 
ment C  will  furnish  full  information. 
Will  you  tvrite? 

C.  E.  ROBINSON  COMPANY 

96  W.  RIVER  STREET 


ORANQE.  MASS. 


QUICK  AND  SURE 

in  the  handling  of  all  loads  and  in 
the  elimination  of  delays.  Realize 
the  full  benefit  of  your  equipment 
by  installing 

Sprague  Electric  Hoists 

They  conibine  the  knowioclKP  and  skill 
acquired  by  long  experience  and  prac- 
tical tests  under  exacting  conditions 
in  many  industries.  Let  us  help  you. 
Specifications    will    cost    you    nothing. 

Get  a  Copy  of  Pamphlet  No.90SI8. 

SPRAGUE  ELECTRIC  WORKS 

fice.:  527-531  W.  34th  St..  New  York,  N.Y. 
Branch  Offices  in  Principal  Cities 


Begin  Right — Use  "Aurora" 

Drilling 

Machines 


Their  equipment 
includes  every  de- 
vice for  speed,  con- 
venience and  ef- 
ficient service. 

Built  for  modern 
drill  work,  they 
meet  ever  y  de- 
mand. 

Back  gears,  power 
f  e  e  d,     automatic 
stop    and 
geared    tap- 
ping attach- 
ment. 

A  d  j  u  s  t  a  ble 
table,  ex- 
tra large 
base  and  re- 
i  n  f  0  r  c  e  d 
frames. 

CataloK  li*t8  sizes 
14"  to  44".    Copy? 

THE  AURORA  TOOL  WORKS 

AURORA,  INDIANA,  U.  S.  A. 
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ItariifH    Hilll    Co.,    Iiic 18J 

It.'iimnn    &    Siiillh    Co 13-178 

Cliwlniintl    lllckford    Tool    Co 20-27 

KrrlnRloii.     K.     A 181 

Kosillck   Mi'li.    Tool   Co 184 

Cconu'lrlc     T(K)I     Co •l.'i 

Oollhl    &     KUcrlliinlt -fJ 

Oriint    MfK.    *    Mill.    Co •. . . .   82 

M1C8  It.-inint  roiKl    Co 4 

Pratt    &    Whllncy    Co 5 

Kockronl     IMlUlnK    Meli.    Co 107 

Wolls    &    Si.u    Co.,    V.    E 143in8 

Whlliir.v    M ft,-.    Co 128 

TniMiiiiU'    Hevloos 

Whltii.'.v    MfK.    Co 12S 

Tni>i>liiit'   MnoliliioH 

C.nrvin    Mill.    I'o ir.O 

Ccomctrlo    Tool    Co 4.'^ 

Ito.'klord    Drllliii).'    Mcli.    Co 107 

Wehstor  &   I'eiks   Tool  Co 140 

TiipH  nnil  1H«'« 

nnv    State   Tup   &    Die   Co. . . . 20({ 

Hcsly  &  Co.,   CliHs,    II 139 

Bokor    &    Co.,    HiTniiinn 55-113 

llrubnkor    &    liios.,    \V.    L 70 

Buttcrfleld    &    Co 225 

Card    Mfe.    Co.,    S.    W 48-40 

Carpenter  Tap   &   Die   Co.,   J.    M., 

228-Back  cover 

Cleveland  Twist  Drill  Co 31 

Foote-Burt    Co -• . .   80 

Geometric    Tool    Co 45 

Haininacber,   Schlemmer  &   Co....  95 

Hardlnse   Bros.,   Inc 227 

Hart    Mfg.    Co 217 

HJorth   Latlie   &  Tool  Co 158 

Jessop  &   Sons,   Inc.,   Wm 191 

Lapointe    Mch.    Tool    Co 103 

Morse  Twi.<!t   Drill  &  Mcli.    Co 29 

Nicholson   &   Co.,    W.    H 104 

Pratt   &   Whitney   Co 5 

Reed    Mfg.    Co 170 

Saunders'    Sons,    D 212 

Smart   Mfg.   Co.,   A.   J 156 

Standard    Tool    Co 51 

Walworth    Mfg.    Co 3 

Ward's   Sons,    Edgar   T 203 

Wells    Bros.    Co ■ 155 

Wells  &  Son  Co..  F.  E 143-158 

Wiley   &    Russell   Mfg.    Co 102 

Taps,   Collapsing 

Geometric    Tool    Co 45 

Testiiiis   Maoliines 

Sellers   i    Co.,    Inc.,    Wm 187 

Threat!   Cntting  Itlacliinery 

Automatic    Mch.    Co IGfl 

Besly  &  Co..   Chas.    H 139 

Bickford     Mch.     Co 168 

Billings    &    Spencer    Co 82 

Boston    Gears    Works 197 

Geometric    Tool    Co 45 

Lecs-Bradner    Co 74-75 

National   Mchy.    Co 185 

Rivett   Lathe  &   Grinder   Co., 
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Webster  cSj   Perks  Tool  Co 140 

Wells    Bros,    Co     155 

Tlirenil    Millings    Machines 

Lees-Bradner   Co 74-75 

Pratt    &    Whitney    Co 5 

Schuchardt    &    Sebuttc 169 

Walthani      Mch.      Works 208 

Tlireml   Rolling  Machines 

Acme   Mchy.    Co 221 

National    Mchy.    Co 185 

Tire  AVelrters  and  Benders 

Williams.    White    &    Co 207 


Tooln 

UamniBcher,    Sclili>ninicT   &    Co 05 

MontKomorv   .H-    Co Hack   cover 

Pratt    *    Wliltncy    (' 5 

W'Mlwnrlh     Mfc     C<i 3 

'I'ooIn,   I'MeotrIc,  i*ortnhIe 

(•la.lMniill    Kleclrlcal    Tool    Co 04 

r.  S.    Dlctrlcal  Tool  Co 37 
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Carpenter  Screw  Cutting  Tools  are         ^^^^^^^SKSI^rS^SIfli^. 
reliable,  clean-cutting  and  durable.               ^^Vh^^^IBmOSo^^ 
We'll  appreciate  a  trial  order.  Write                      ^^((iJ^SHBCVj^lk. 

THE  J.  M.  CARPENTER  TAP  &  DIE  C^Jl^^W 

PA'WrUCKET                                          R.  I.                    ^V^ 

PEDRICK  TOOL  &  MACHINE  CO. 

Improved  Cylinder  Boring  Bars,  Crank  Pin  Turning 

Machines,  Portable  Millers,  Pipe  Benders,  etc. 

3639  LAWRENCE  ST.                              PHILADELPHIA,  PA. 

Three  Books  on  Punch  and  Die  Work 

The  possibilities  o(  the  punch  and  die  are  coming  to  the  front  more 
and  more.     It  has  been  proven  an  economical  means  of  production 
and  manufacturers  are  using  it  in  every  part  of  the  world. 

Nos.  6-13  and  26  in   MACHINERY'S  Reference  Books  present 
the  subject  in  a  practical  and  up-to-date  manner.    Send  your  orders. 

25  CENTS  A  COPY. 

THE  INDUSTRIAL  PRESS.  140  LafayetleSt.,  New  York 
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Threading  Insurance 

Threading  screw  machine  work  by  the  Acme  Multiple 
Spindle  AutoYnatic  Method  is  really,  an  independent 
operation. 

Ill  operation  one  of  tlio  four  spindles  is  licld  stationary  and  tlio 
advance  of  the  die  or  tap  is  regulated  by  the  lead  of  the  thread 
itself  and  the  size  and  hardness  of  the  material  cut.  The  threads 
are  uniformly  full  and  clean — just  as  a  good  mechanic  would  cut 
them  by  hand. 

While  the  thread  is  being  cut  the  other  operations  up  to  as  many 
as  6  or  8  are  also  made,  so  that  the  time  of  one  operation — the 
longest — completes  the  job.  When  threading  is  the  longest  cut  it 
can  be  shortened  to  the  time  of  running  on  the  tool  by  using  the 
NAMCO  Self-Opening  Die. 

If  you  are  interested  in  good  threads,  more  of  them,  and  a  lower 
cost  per  piece  on  your  screw  machine  work,  send  along  your  samples 
or  blue  prints  for  Acme  estimates. 

Catalog  "A'o.  10"  mailed  upon  inquiry. 
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Legler-EIlerman    Co. 157 

Lelman    Bros 189 

Leland  Gifford    Co.     - 167 

Lincoln-Williams    Twjst    Drill    Co. 124 

Link-Belt    Co '. 173 

Lodge   &    Shipley    Mch.    Tool    Co..     7 

Lucas    Mch. .  Tool-  Co 93 

I.ufkin    Rule   Co 225 

Lumen    Bearing    Co '. 162 

Lutter    &    Gies    Co 133 

Manning.    Maxwell    &    Moore.    Inc. 129 
Manufacturing    Equipment    &    En- 
gineering   Co 160 

Maris    Bros 174 

Marvin    &    Casler    Co 181 

Mason,    Volney    W.,    &    Co 174 

Massachusetts    Saw    Works 117 

Massillon    Fdry.    &   Mch.    Co 207 

McCarthy,    W.    P..... 163 

McCroskv    Reamer    Co .54 

McCnlloiigh-Dalzell     Crucible     Co.  .178 

McKenna    Bros.    Brass    Co 165 

Meissi'IlLifli-Catucci    Mfg.    Co 190 

Merrell  Mfg.   Co 213 

Merrill    Bros 174 

Millers    Falls    Co. 179 

Miner  &  Peck  Mfg.  Co.. Back  cover 

Mitts    &•   Merrill    .' 28 

Moherg,     C.     J.,     Inc 214 

Moline    Tool    Co 207 

Monarch   Mch.    Co 112 

Montgomery    &    Co Back    cover 

Morse    Twist    Drill    &    Mch.    Co...   29 

Morton     Mfg.     Co 162 

Mueller  Mch.    Tool  Co 99 

Muir-Davidson    Steel    Co 191 

Mumford    Molding    Machine    Co... 162 

Narragansett    Machine    Co 178 

National-Acme    Mfg.    Co .56-229 

National  Automatic  Tool  Co 67 

National    Machinery    Co 185 

National    Machine    Tool    Co 225 

National    Tool    Co 190 

National    Tube    Co 146-147 

National  Twist   Drill  &  Tool  Co..   77 
Nazel    Engineering    &    Mch.    Wks.206 

Nelson    Tool    Co..    Inc 164 

Newark   Gear   Cutting   Mch.    Co... 215 

New    Britain    Mch.    Co 12-43-157 

New    Departure    Mfg.    Co 173 

New    England    Gear    Works 190 

New    Haven    Mfg.    Co 130 

New  Process  Gear  Corporation  198-199 

Newton    Mch.    Tool    Wks.,    Inc 57 

Niagara    Mch.    &   Tool    Works 208 

Nicholson,    W.    H.,    &    Co 164 

Nicholson     File    Co 34 

Niles-Bemcnt-Pond    Co 4 

Norma    Co.    of   America 126-145 

Norton    Co 136 

Norton    Grinding    Co 106 

Nuttall,   R.   D.,   Co 198 

Nutter   &    Barnes   Co 183 

Oesterlein    Mch.    Co IS 

O.   K.   Tool  Holder  Co 178 

Oneida    National   Chuck   Co 17s 

Osgood,    J.    L.,    Tool    Co 174 

Parker.    C.    L 162 

Pedrick   Tool  &   Machine   Co 228 

Philadelphia    Gear    Works 197 

Phosphor    Bronze    Smelting    Co.... 225 

Potter   &   Johnston    Mch.    Co 30 

Poole    Engineering   &    Mch.    Co 194 

Pratt    Chuck    Co 181 

Pratt    &    Whitney    Co 5 

Prentiss    Tool    &    Supply    Co '52 

Prentiss    Vise    Co 174 

Progressive    Mfg.    Co 192 

Quality  Saw   &   Tool  Works y.l93 

Queen    City    Shaper    Co 183 

Quint,     A.     E 217 

Ready    Tool    Co 103 

Reed,    Francis   G.,    Co 182 

Reed    Mfg.    Co 170 

Reed-Prentice     Co.,     F.     E.     Reed 
Dept.  and  Prentice    Bros.  Dept.46  47 


Ilelchhelni,    E.    P.,    &    Co 112 

Reliance   Electric  &   Eng.   Co 176 

H.    I.    V.    Co 203 

Rlvett  Lathe  &  Grinder  Co., 

Inside   back   cover 

Rohljisnn,    C.    E..    Co 227 

Itockford    Drilling    Machine    Co... 107 

Iloikford    Machine    Tool    Co 184 

Kockford    Milling    Machine    Co 332 

Hoekford    Tool    Co 64-210 

llockwell.    W.    S.,    Ca> 214 

KogwK.    J.    M.,    Works,    Inc 178 

Rowbottoiii    Machine    Co 141 

Roycrsford    Fdry.    &    Mch.    Co 172 

Safety    Emery    Wheel    Co 1.33 

Saginaw     Mfg.     Co....' 203 

Saunders',    D.,    Sons 21? 

Sawyer   Tool    Mfg.    Co 205 

Schellenhach-Hunt    Tool     Co 190 

Schuchardt   &   Schutte    109 

Schwerdlle    Stamp    Co 196 

.Sellers,    Wm,,    &    Co.,    Inc 187 

Sellew  Machine  Tool   Co 162 

Seneca    Falls    Mfg.    Co 167 

Shaw    Propeller    Co 1.59 

Shore   Instrument   &   Mfg.    Co 170 

Shnster,    F.    B.,    Co 210 

Sibley    Machine    Tool    Co 167 

Slmonds    Mfg.    Co 24 

S   K   P   Ball   Bearing  Co 160 

Skinner    Chuck    Co 179 

Sloan   &   Chacc   Mfg.   Co..    Ltd 115 

Slocomb,   J.    T.,    Co 33 

Smart,    A.    J.,    Mfg,    Co 1.56 

Smith,     E.     G 204 

Smith   &  Mills  Co 103 

Snyder,    J.    E.,    &    .Son 3 

Sprague    Electric     Works 227 

Springfield    Mch.    Tool   Co 53 

Standard     Engineering    Co 212 

Standard    Gauge    Steel    Co 190 

Standard    Pressed    Steel    Co 40-41 

Standard  Spinning  &  Stamping  Co.  196 

Standard    Tool    Co 51 

Standard    Welding    Co 1.52 

Stark    Tool    Co 103 

Starrett,    L.    S.,    Co 123 

Steel   Improvement  Co 76 

Steinle    Turret    Mch.    Co 186 

Stephan,    C.    H.,    Mfg.    Co 141 

Sterling   Grinding    Wheel   Co 141 

Stewart    Heater    Co 204 

Stow    Flexible    Shaft    Co 189 

Stow    Mfg.    Co 163 

Swaine,   Fred  J.,   Mfg.   Co 211 

Tahor    Mfg.    Co 1.56 

Taft-Peirce    Sifg.    Co '...116 

Taylor    &    Penn    Co 3 

Taylor-Wilson    Mfg.     Co 195 

Terrell's    Equipment    Co..... 205 

Thomson    Electric    Welding    Co... 140 

Toledo   Bridge   &    Crane   Co 173 

Toledo    Electric    Welder    Co 144 

Toledo   Mch.    &   Tool    Co 210 

Treadwell    Engineering    Co 213 

Trimont    Mfg.    Co 121 

Triumph     Electric     Co 176 

Trump    Bros.    Mch.    Co 178 

Tucker,    W.    M.    &    C.    F 225 

Turner     Machine     Co 182 

Underwood,    H.    B.,    &   Co 210 

Union    Mfg.    Co 209 

Union    Tool    Chest    Works 140 

Union    Twist   Drill    Co 39 

United   States   Electrical   Tool   Co.  .37 
Universal    Drafting    Mch.    Co 161 

Vanadium-Alloys    Steel    Co 101 

Van    Dorn    &    Dutton    Co 196 

Van    Dorn    Electric    Tool    Co 176 

Vandyck    Churchill    Co 206 

Van    Norman    Mch.    Tool    Co 61 

Van    Wagner,    E.    B.,    Mfg.    Co 202 

Veeder    Mfg.    Co 178 

Vitrified   Wheel   Co 133 

Walker,    O.    S..    &    Co Back   cover 

Waltham    Mch.    Works 208 

Walworth    Mfg.     Co 3 

Ward's,    Edgar    T..    Sons 203 

Warner    &    Swasey    Co 69 

Waterbury    Farrel    Fdry.    &    Mch. 

Co 219 

Watson-Stillman    Co 209 

Webster  &   Perks   Tool  Co 140 

Wells,    F.    E.,    &   Son   Co 143-158 

Wells    Bros.    Co 155 

Westcott    Chuck    Co 180 

Western    Tool   &    Mfg.    Co 122 

West    Haven    Mfg.    Co 225 

Westinghouse  Electric  &  Mfg.  Co. 177 

Wheelock    Mfg.     Co 210 

Whitman    &    Barnes    Mfg.    Co.... 154 

Whitney    Mfg.    Co 128 

Whiton,    D.    E.,    Mch.    Co 130 

Wiley,    John,    &    Sons,    Inc 214 

Wiley   &    Russell   Mfg.    Co 102 

Willard   Mch.    &   Tool   Co 186 

Williams,   J.    H.,    &  Co 122 

Williams,    White    &    Co 207 

Wilmarth    &    Morman    Co 141 

Wilson,    W.    A..    Machine    Co 219 

Windsor  Mch.    Co 148149 

Wood's,   T.    B.,    Sons  Co 217 

Woodward    &    Powell    Planer    Co.  .     3 
Wyman    &    Gordon    Co 204 

Tale   &   Towne   Mfg.    Co 172 
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MACHINERY 


Rivett  High  Speed  Internal  Grinding 

High  speeds — productive  speeds — are  possible  with  the  Rivett  Internal  Grinder  because  of 
the  patented  spindle  construction.  10,000  to  30,000  revolutions  per  minute  are  obtainable 
on  these  machines  without  heating  up  the  spindles,  provided,  of  course,  they  have  been 
properly  oiled  and  adjusted.  For  such  work  as  gages,  .  automobile  bearings,  rollers  for 
sewing  machines  and  other  small,  accurate  work   thesS   machines   are   without   an   equal. 

In  the  Ford  (Detroit)  plant,  Rivett  Internal  Grinders  are  used  throughout  the  various 
departments.  These  machines  fill  an  important  place,  especially  in  the  tool-room.  The 
photographs  show  one  No.  3  and  one  No.  4  Rivett  Internal  Grinder,  one  being  used  on 
internal   work  and   the  other  on  tapered  external  work. 

We  guarantee  Rivett  Internal  Grinders  to  grind  a  hole  0.010"  in  diameter  as  true  and  as 
easily  as  a  larger  hole  can  be  ground.  It  matters  not  whether  you  want  production  or 
accuracy;  Rivett  Internal  Grinders  will  give  you  both.  Let  us  get  together  on  your 
requirements. 

Rivett  Lathe  &  Grinder  Company 

(Brighton  District)  BOSTON,  .MASS.,  U.  S.  A. 

DOMESTIC  AGENTS;  rnntlss  Tool  &  Supply  Co.,  New  York  City,  Buffalo.  Roclieator  and  Syracuse,  N.  T.;  lioston,  Mass.;  Scran- 
tun,  J>:i.  .Mdtili  &  .Meir.vwcather  Machinery  Co.,  Cleveland  and  Cincinnati,  OMo:  Detroit,  Mich.;  IMttHbnrgli,  I'a.  W.  E.  Shipley 
.M:i.  hiiicry  Co..  I'lilladelphla.  .Pa.  Marshall  &  Huscbart  Mohy.  Co.,  ChlcaK".  HI.  rnclflc  Tool  &  Supply  Co.,  San  Knuiclaco,  Cul. 
FOREIGN  AGENTS:  For  United  Kingdom,  Buck  &  Hickman,  Ltd..  2  and  4  Whitechapel  Uoad,  Ixmdon,  E.  C,  .V.  Station  .St.. 
r.irniiiiKham,  :i  Cross  St.,  Manchester,  and  27  Cadogan  St.,  Glasgow,  Scotland.  Fur  France.  Belgium.  Italy,  Swltzerlanil  and 
Spain,  Fenwlck  Freres  &  Co.,  8  Rue  de  Rocroy,  France.  For  Germany,  Anstrla-Ilungary,  Holland,  I.uxemburi;  and  the  Balkan 
States,  F.  G.   Kretschnier  &  Co.,  Frankfurt,  a/M.,  Germany. 


Safety  First! 


Oiu'  belt  shiiter,  accepted  by  the 
American  Museum  of  Safety,  is  on 
exhibition  in  their  Hall  in  New 
York,  and  is  thus  classed  amon}? 
the  industrial  safeguards  of  human 
life.  Eighteen  years  of  regularly 
increasing  sales  prove  that  manu- 
facturers have  long  had  regard  for 
its  work.  For  Safety's  Sake,  specify  Builders'  belt  shifters  and 
pull  countershafts  on  your  requisitions. 

IN  STOCK  IN  MANY  CITIES,    ALWAYS  AT 


PULL— That's  All 
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PROVIDENCE 


RHODE  IS1.ANO 


One  Hundred 
Bristol  Pyrometers 
Used  by  One  Firm 

WHY? 


Because  after  giving  years  of  careful  study  to  the  heat-treatment 
of  metals,  they  have  found  them  indispensable  in  obtaining  the 
best  results  at  the  minimum  cost.  When  the  largest  steel  plants 
in  the  world,  the  people  who  do  nothing  but  devise  and  apply  the 
very  best  methods  for  the  heat-treatment  of.  metals,  use  Bristol 
Pyrometers,  why  don't  you  ? 

Send  for  our  Bulletin  No.  I'/OO-E.    It  ictll  help  you  decide. 

THE  BRISTOL  COMPANY,  Waterbury,  Conn. 


114   Liberty   Street 
NEW  YORK 


BRANCH    OFFICES 
1670   Frick   Building   Annex 
PITTSBURGH 


DELTA 


DELTA  FILE  WORKS,  PHllADELPHIA.PA 

The  highest  grade  file  made     The  file  you  will  eventually  use. 


^1 LES" 
i     OF 

IvQUALlTY^ 


GROBET  SWISS  FILES 

arc  tlio  Kliiiidard  of  oxcol- 
Iciioe    in   iilcs,   and    liavo 

lj(!cn   for  over   100   ycarH. 

V.  L.  ououiOT  We  send,  post  paid,  as  an 
introducer,  48  files  especially  adapted 
for  toolmakers  and  machinists  on  re- 
ceipt of  $5.00.  Tliis  is  a  cliaiifo  to  Ret 
a  sot  of  (ilcK  you'll  appreciate  and  wn'll 
get  future  orders. 

Illustrated   catalog    of    Grobet 

FiloH     Hent     free     on   -request. 

MONTGOMERY    &   CO. 


104  Fulton  St. 


NEW  YORK  CITY 


Rotary 
Magnetic 
Chucks 


MuUl-Tooth  Type 


Made   with  a   dozen  different   styles    of 
face,  also    with    detachable    face   plates 

Also  Multi  Pole  Chucks 
O.  S.  WALKER  &  CO. 

WORCESTER,  MASS. 


^^Sl 


OMPAliT,  1301  ELStON  AVE.,  CHtCAGO,  ILL. 


EST. 
1863 


BLACK   DIAMOND   FILE   WORKS 


INC. 
1893 


TWELVE  MEDALS  awarded  at  International  Elposilions.  GRAND  PRIZE  GOLD  MEDAL  at  Atlanta,  Ga..  1895 

Catalogue  sent  free  to  any  interested  file  user  upon  application. 


G.  &  H.  BARNETT  COMPANY, 


Philadelphia,  Pa. 


Owned  and  operated  by  Nicholson  File  Co. 


DROP  PRESSES 


For  all  Purposes  MINER  &  PECK  MFQ.  CO. 

■      "'       **■■       ■      •■■f»*»w»i'«»  PROPRIETORS  OP 

Our  Specialty 


PROPRIETORS  OP 

THE    PECK    DROP    PRESS   WORKS 

NEW   HAVEN,   CONN. 


Never  Loosens  its  Grip,  as  the  Handle  does  not  Rotate. 

Years  on  the  Market,  and  Superior  to  all  Others. 

Beware  of  Imitation.— That's  All  1 

J.    M.    CARPENTER    TAP    &    DIE    COMPANY 

PAWTUCKET,    E.   I.,   V.   S.    A, 


NICHOLS  TAP  AND  REAMER  WRENCH 


RKGIPTERED 


€ 


«HK 


fyrifili 

Engineering 

PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


ENGIN  STORAGE 


_J^^^^JJ.JUlli»-lj«    .-■• 


